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THE ELECTRIFICATION OF THE 
ATMOSPHERE. 

From a report recently issued by the United 
States Weather Bureau, we gather that the elec- 
tricity of the atmosphere continues to be a subject 
of systematic observation for several American me- 
teorologists. It is curious to notice the extensive 
use which they make of kites as a means of elec- 
trical exploration. The kites flown by Mr. 
Alexander McAdie and his associates are not, 
however, quite as simple in build as the memor- 
able one sent up from a field in the neighbourhood 
of the Philadelphia of 1752; they differ as much 
from Franklinian original as the air-ships of to- 
day differ from the fire-balloons of Montgolfier. 
The well-proportioned kites of the Hargrave pattern, 
while better able to cleave their way through the 
air and to remain poised in equilibrium for a long 
time, have only this branch in common with their 
historical prototype, that the fine cord which serves 
to fly them has a thin copper wire wound spirally 
round it. The end of this conductor is connected 
at the observing station with the needle of an elec- 
trometer, one pair of quadrants being kept at a 
constant high potential, and the other at an equal 
negative potential. This arrangement affords the 
best means we have to-day of determining the elec- 
trical conditions of the higher stretches of our 
atmosphere. During the first few months of 1899, 
10 kite ascents were made at the Blue Hill me- 
teorological observatory, situated 10 miles south- 
west of Boston. The average altitude attained was 
7600 ft., the greatest being 12,300 ft.* 

The most notable results obtained in the earlier 
experiments made at the Blue Hill Observatory, 
showed that showery or thunderstorm weather 
is not the only meteorological state which gives 
strong electrical indications. At other times, 
even with a clear and cloudless sky, the needle of 
the electrometer would move sometimes creepingly 
and at other times violently from its zero position. 
From the instrument-room of the observatory, it 
was easy to tell, by watching the spot of light 
focussed on the scale, whether the kite was rising 
or falling, or whether it was stationary, the needle 
promptly responding to every change of altitude. 

On one occasion, a kite was raised at 11 in the 
morning, and kept up until 10 at night. Towards 
sunset the spot of light became restless, and shortly 
afterwards a storm was observed looming up from 
the west. While it continued, a perfect fusillade 
of sparks could be drawn from the wire ; and, as 
the darkness increased, a torrent of sparklets played 
between the air-gaps of the quadrants, the incessant 
sizzling threatening at times to burn the instru- 
ment out. For the sake of safety it was decided 
to sever the connection with the electrometer ; but 
this was not effected without some apprehension, 
and without the operator’s experiencing a shock 
which is described as somewhat more than gentle. 
The end of the wire was finally carried out of the 





* M. Teisserenc de Bort sent up a kite from the 
Trappes meteorological station in France, which is said 
to have reached a height of 4300 metres (14,100 ft.). 
These heights are ascertained by measuring a base-line, 
and the angles of elevation of the flying-kite at the two 
extremities of it. 


observatory and made fast on the hillside, a little 
distance away. When courage was restored, various 
experiments were tried, as the opportunity was 
considered to be too good to be thrown away. A 
105-volt lamp was connected with the wire, but 
there was no incandescence of the filament, though 
some illumination was observed, which was probably 
due to a creeping of the charge over the surface of 
the bulb. Stinging sparks were drawn from the 
wire, which were greatly augmented in brightness 
and report by placing a condenser in the circuit. 

This leads one to think that interesting results 
should be obtained by forming the receiving end 
of the kite-wire into an appropriate coil, and 
placing a suitable secondary within it. Then, on 
inserting a rapid contact-breaker in the outer 
primary, the current derived from the air could be 
transformed down into one of lower potential and 
greater amperage, thereby ‘‘ harnessing” the elec- 
tricity of the atmosphere, and realising at last the 
ardent hopes of many a modern Franklin. But of 
course such a transformer has to be built, and the 
means of securing a constant supply of high voltage 
to be found. — Benes 

Mr. Frank Eddy, of Bayonne, N.Y., was pos- 
sibly working on these, or on parallel lines, last 
February. His experiments, however, appear to 
have had more of i sensational element than of 
the plain scientific character about them. On one 
occasion he sent up a kite to which was attached a 
pasteboard Leyden 15 in. in diameter. When it 
attained a height of about 400 ft., sparks were 
easily drawn from the wire. Two jars were then 
joined u eee, and when this battery was 
connected with the kite-wire, powerful discharges 
are said to have been obtained. This achievement 
is specially noteworthy, as it is probably the first 
instance we have of a condenser being sent aloft. 

The following Table shows the potentials re- 
corded at two stations in Washington on a Novem- 
ber day, the first being 500 ft. above the ground, 
and the second 45 ft. The apparatus used at both 
were the usual water-dropping collector and its 
associated electrometer. 
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Higher potential differences frequently occur in 
electricstorms. Mr. McAdie relates that, one May 
afternoon, while up in his Washington eyrie, 500 ft. 
above the surrounding thoroughfare, he noticed 
over the Virginian hills a patch of dark cloud, and 
thereby knew that a thundersquall was at hand. 

‘At ten minutes to three,” he writes, ‘the clouds 
are overhead, and this is the last we shall see of 
the outside world until the storm is over, for it 
is necessary that the heavy marble door-windows 
be swung to. All is dark inthe monument, save for 
the beam of reflected light travelling along the 
ground-glass scale. From the south window, the 





nozzle of the water-dropping collector protrudes 
through a small opening. The wind rises, and we 
notice the needle moving steadily towards the point 
marked 1000 volts positive. This means that the 
pull upon the air is steadily increasing. Suddenly 
the needle flies to the other side of the scale, and 
we know that the air, like a piece of overstretched 
rubber, has snapped and given way under the 
strain. The pull is now negative; the needle 
dances about, and we hear outside the rumble of 
the distant thunder. Nearer comes the storm, 
judging from the rapid fluctuations of the needle. 

alues of 3000 and 4000 volts are recorded.* The 
deflections are at times greater than the scale- 
limits. Placing the eye close to the peep-hole 
through which the nozzle protrudes, che little 
stream of water is seen twisting and breaking into 
spray, but becoming normal as soon as a flash 
occurs, only to begin to twist and disturb itself 

in. ” 


Such, in brief, is the history of most of our 
thunderstorms, as it also is of snowstorms, and 
especially of hailstorms. During these last, the 
behaviour of the spot of light is often of the wildest 
character, thereby denoting electrical disturbances 
of a high order. This fact, taken in connection 
with . Frank W. Very’s observation of the 
existence during such atmospheric perturbations of 
vast whirlwinds with horizontal axes, has enabled 
that American meteorologist to propound a theory 
of the formation of hail which appears somewhat 
plausible. Such a wind would whirl the warm, 
damp, surface air up to high, cold regions. In 
passing through these refrigerating layers, the 
vapour would condense and “freeze out into small 
ice-crystals. These needles, initially small, would 
share in the gyratory movement of the air, and be 
carried round the spirals of the whirlwind, making 
important additions to their masses at each passag 
through the lower moist strata. 

It will be seen that this explanation accounts 
for many of the peculiarities of a hailstorm, such 
as the lowering ph nsce orl the zonal structure 
of the hailstones, and the accompanying manifes- 
tations of electric energy. Indeed, the whirling 
mass of air, together with its granules rapidly in- 
creasing in size and number, forms a veritable 
electric generator of the frictional type. 

As already stated, the continuous observation of 
atmospheric electricity shows that the air is elec- 
trified at all times, storm or no storm, and also 
that the distribution of electric density is far 
from being uniform. In fair weather the potential 
of the air—the normal potential as it is calledt— 
is usually positive, its numerical value increasing 
with distance from the ground. In Great Britain. 
the rise is about 50 volts per foot, but steeper 
gradients are not uncommon. In warm, dry coun- 
tries the rate is still higher. 

It has been asked whether this electric field 


* At the Eiffel Tower, in Paris, values as bigh as 
10,000 volts have been registered. _ 

+ Elster and Geitel—two indefatigable workers—have 
done good service in insisting on the distinction between 
the normal electric field and the accidental. The latter is 
of the nature of a disturbance brought about by precipi- 
tation, , + presence of clouds, snow, dust, smoke, whirl~ 
ing air, &c. 
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which surrounds our globe, extends indefinitely out 
into space or whether its lines of force pass beyond 
the region of clouds, and end where invisible par- 
ticles separate the sunset red from the midday 
blue. To answer this question, we must appeal to 
observations taken at the greatest possible distances 
from the surface of the earth. An analysis of the 
records of the Sonnblick Observatory, situated in 
Salzburg, at an altitude of 10,000 ft., as well as of 
observations taken in balloon ascents, tends to show 
that this normal field, like our atmosphere, is con- 
fined within comparatively small limits. While the 
latter does not much exceed 100 miles or so, the 
former seems not to extend beyond 10,000 ft. or 
15,000 ft. At this and greater altitudes there 
appears to be such little appreciable variation of 
potential, that we may say the field is practically 
constant. This would mean that the earth’s lines 
of electric force end at about that elevation, and 
that we have there the location of the positive 
charge corresponding to the negative electrification 
of the ground. This layer and the surface of the 
earth form the coatings of Nature’s great con- 
denser. Our buildings and monuments project 
some little distance up between them, and the 
heavier clouds of our skies sail about at varying 
heights through this heterogeneous dielectric. 

It is not enough, however, to recognise the fact 
of this electrical separation; we want further to 
know what may be the causes of so remarkable and 
permanent a phenomenon. At one time, evapora- 
tion pure and simple was looked upon as the prin- 
cipal agent ; but Faraday dispelled the illusion by 
showing that the electrification observed in labora- 
tory experiments was due, not to the mere escape 
of vapour particles from the surface of the heated 
liquid, but to the friction which took place between 
the spray produced and the sides of the vessel. 
This conclusion has never been invalidated ; recent 
researches, on the contrary, tend to confirm it. 

Abandoning, then, the evaporation hypothesis, 
we have nothing left as an efficient cause of the 
electrification of the air, but ‘‘some form of contact,” 
as Professor Schuster says, *‘ or of friction, between 
drops of water and air, or between water and ice, 
or between any two of the various bodies present 
in the atmosphere.” According to Trowbridge, 
‘‘the friction of water particles against material 
substances is abundantly able to produce a high 
degree of electrification.” Dr. Lodge attributes 
the electricity of the atmosphere to the same cause 
which produces the charge in the hydro-electric 
machine. Here the exciting agent is known to be 
the friction of water drops, driven by steam, over 
the solid surface of the jet. In like manner, winds 
driving the spray of mist against rock and ice sur- 
faces must set up a difference of potential between 
the higher layers of the atmosphere and the earth. 
Professor Tait is of the same mind, for he holds 
that the mere contact of particles of vapour with 
those of air, as they interdiffuse according to the 
kinetic theory, is sufficient to bring about a dif- 
ference of potential. 

The rubbing of dust and sand particles against 
the air has also been referred to as a potent cause 
of electrification, and this is well borne cut. by ob- 
servations made in the Sahara, especially during 
the prevalence of the warm dry wind known as 
the *‘sirocco,”* and also in the neighbourhood 
of the Pyramids, as shown by the following very 
curious experience of Dr. Werner von Siemens. 
Having ascended the Great Pyramid of Cheops 
with a number of friends, he relates that he soon 
obtained evidence of the highly electrical con- 
dition of the surrounding medium, notably from 
a bottle of wine which he held in his hand, 
and which surprised him with a strong shock 
when he attempted to touch the tinfoil covering 
of the cork. e then realised that he was hold- 
ing not merely a bottle of invigorating liquid, 
but an electrical condenser of unexpected capacity. 
The inner coating—the vine—was brought into 
connection with the tinfoil through the damp cork, 
whilst the metallic label forming the outer coating 
was earthed through the hand of the experimenter 
and the body of the Pyramid, 

In the interesting account of this event which 
Dr. Siemens has left, he adds that the Arabs, hav- 





* A. Féret, writing in Cosmos, October 17, 1899, says: 
‘Tl suffit alors d’une couverture brusquement déployée, 
d’un peigue vite passé dans les cheveux ou la barbe pour 
procuire des étincelles. Les tentes se transforment en 
autant de bouteilles de Leyde, d’od l’ou peut tirer, au 
plus leger frdlement, des étincelles de 15 et méme 25 centi- 
metres.” 
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ing watched his proceedings for several days with 
suspicion, and having discussed the matter among 
themselves, concluded that the travellers were a 
party of sorcerers, and, therefore, ordered them to 
discontinue their incantations. Perceiving that 
there might possibly be some trouble, he took out 
his biggest bottle and charged it from the ambient 
air, Seliocine that it might prove an excellent 
means of defence in case of aggressive measures 
on the part of the sons of the desert. And it was 
well he did so, for the Arab chieftain, irritated by 
his persistence, suddenly seized him by the arm, 
and tried to him down the slope of the 

ramid. ‘‘ At this critical moment,” writes Dr. 
Siemens, ‘‘I brought the top of the bottle to within 
striking distance of the tip of his nose. The 
charge exceeded my utmost expectation. The 
chieftain, whose nerves had never before received 
such a shock, rushed away with a loud howl, and 
vanished from our vicinity, followed by all his 
comrades.” 

Avery important contribution to the subject of 
atmospheric electricity was made in recent years by 
Dr. Philipp Lenard* in his papers on the electrical 

“* Formerly assistant to Dr. Hertz and now Professor 
of Physics in the University of Kiel. 


condition of the air in the neighbourhood of foun- 
tains and waterfalls. By a very careful investiga- 
tion he showed that when drops of water fall 
upon a water surface, they give a negative 
charge to the air; and if slowed to fall upon a 
hard wet slab of any ruaterial, the air-charge is 
considerably inameed. He also satisfied himself 
that no charge was communicated to the air while 
the drops were actually falling, the seat of electrical 
disturbance being the agitated water at the foot of 
the fall, or the rocks on which the drops impinged. 

He also found that the negative electrification of 





|the air was modified by the presence of common 
| salt dissolved in the water, as small a — as 
| 1 per cent sufficing to change its sign. ith 5 per 
cent., the development of positive electrification 
was a maximum. 

These results appeared to have such an important 
bearing on electrical theoryin general, and also on the 
origin of atmospheric electricity, that they were re- 
peated by Lord Kelvin and Mr. Magnus McClean, in 
the physical laboratory of the University of Glasgow. 
All Lenard’s observations were confirmed but one, 
the exception being a very important one. These 
Glasgow experiments did not show, as Lenard 





inferred from his, the absence of all electrification 
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while the drops were -passing down through 
the air; for, when there was no obstruction 
to the artificial shower, evidences of a small 
degree of negative electrification were always 
detected. This is a very significant and sug- 
gestive observation, because meteorological 
records almost always indicate strong nega- 
tive values while rain is falling. 

From these researches, we conclude that 
every rain-drop falling on the ground or on 
ponds, lakes, and rivers, as well as every 
drop of fresh-water spray, falling back on a 
fresh-water surface, sends a minute quantity 
of negative electricity into the air; whilst 
every drop of salt-water spray falling back 
into the sea from breaking waves sends 
positive electricity into the atmosphere. As 
by far the greater part of the earth’s surface 
consists of saline waters, positive electricity 
must greatly preponderate. 

It is not unlikely, then, that we have in 
the tossing and wind-driven surfaces of our 
oceans a distributed power-house ever at work 
in generating the normal positive electrifica- 
tion of our atmosphere. 

It is true that negative electrification has 
also been registered during fine weather ; but 
this could generally be attributed to the 
heavy rains which fell in the vicinity, or at 
least to the very moist conditions that pre- 
vailed there. 

In the case of snow-storms, it has been 
noticed that when the flakes were large, the 
sign of the electrification was often nega- 
tive. This, too, is precisely what one would 
expect, inasmuch as large flakes are remark- 
able for the incompleteness of their crystal- 
line structure, and also for the amount of 
condensed moisture which they contain. 
They are practically equivalent to an assem- 
blage of tiny water-drops held together by the tex- 
ture of the flake, and hence the negative electrifica- 
tion which they produce as they slip through the 
successive layers of the atmosphere. 

We have already referred to the marked elec- 
trical manifestations that frequently accompany | 
a hailstorm. For a satisfactory explanation, we | 
must remember two facts established by experi-| 
ment, viz., that water becomes positive when 
rubbing against air, and negative when rubbing 
against ice. From these we infer that there must 
be a strong potential difference between ice and air, 
the. former being positive to the latter. Conse- 
quently, the displacement of the ice-particles as 
they are churned round and round in a hailstorm 
must be competent to develop no inconsiderable 
degree of electrification. 

_Although people say ‘‘there is thunder in the 
air,” when they really mean that their feelings, or 
their experience, or both, indicate the approach of 








an electric storm, it is curious to note how reticent 
electrical instruments are about the matter. It is| 
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not, indeed, until the clouds begin to rain that the 
electrometer gives notice of any disturbance. Then 
the variations of potential follow in great rapidity, 
being often so violent as to send the spot of light 
off the scale. From what has preceded, we can 
readily understand the fitful behaviour of the elec- 
trometer-needle as soon as rain begins to fall, but 
how are we to explain its previous inaction? Pro- 
fessor Schuster supplies the answer. The two 
oppositely electrified cloud masses, or electrified 
layers at different levels, produce strong fields 
between them and weak ones without. The storm- 
cloud from which the lightning strikes is nearly 
always associated with a cirrus layer above it, so 
that the flash occurs more frequently between these 
than between the cloud and the ground. Therefore, 
the instruments of our observatories, being so far 
away from the field of force, can but imperfectly 
indicate the electric stress or the distribution of 
electric potential in the neighbourhood of a cloud. 
The whole subject of atmospheric electricity is 
one that comes directly home to us. 
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familiar with its most impressive manifesta- 

- tions, and we are naturally anxious to know 
the agents that are concerned in establishing 
the earth’s normal and accidental fields, as 
wellas the precise mechanism which liberates 
the horse-power of our electric storms. But 
we must be content, for the present, with 
very slow approaches to the solution of this 
great meteorological problem. It is a difficult 
one, because it aims at nothing less than a 
close inspection of the inner workings of 
Nature. The old Roman was particularly 
well inspired when he wrote : 


‘* Felix qui potuit rerum cognoscere causas.” 


The few advances made during recent years 
encourage the hope that we may soon be able 
to penetrate further, and that the older 
theories and terms which we cannot yet 
abandon, may be replaced by views anil a 
terminology that will correspond to some- 
thing neither fictitious nor merely descrip- 
tive, but very real in the world around us. 








MELBOURNE WATER SUPPLY. 

Asovut 20 miles to the north-east of Mel- 
bourne there lies a lake surrounded by hills 
of moderate height, some steeply sloping to 
the water’s edge, others with undulating 
curve. Away to the north Sherwin’s Ranges 
rise, a bold background with thickly tim- 
bered sides, while all around the hills are 
covered with dark green pine and euca- 
lyptus of various kinds. e whole pre- 
sents a scene of quiet beauty, scarcely to be 
surpassed in Victoria. Not until the visitor 
reaches the south end, and finds there a 
huge embankment, will it dawn on him that 
this sylvan lake, with its undulating shores 
and glassy little bays, in which the graceful black 
swans and the wild ducks lie unmolested, its hill- 
sides partly wooded and partly verdant with grass 
and flowers, has been made by the hand of man. 
This, however, is the case, and the lake (Yan Yean 
by name) is one of the sources from which is drawn 
the water supply of Melbourne, a city of 450,000 
inhabitants. 

In the early days, that is from 1835 to 1850, 
Melbourne obtained its water from two main 
sources; in the first place there was the Yarra, 
which was then not a filthy sewer, but a river of 
clear, sweet water. A natural reef crossed the 
river close to what is now Queen’s Bridge, and this 
was heightened artificially so as to prevent the tide 
from going any higher up the stream. Thus, the 
upper waters were kept unpolluted. Water-carters 
were then an influential and independent part of 
the population, and water was sold to the thirsty 
householder at so much per bucket or barrel. The 
second supply came from the rain, which the careful 


We are | ones collected in casks and receptacles of all kinds, 
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and thus fortified were able to pass through the 
droughty summer. 

From the outset, however, Melburnians were 
ambitious men, with a firm belief in the future 
greatness of their ‘‘township,” and by the end of 
1850 it was generally felt that the time had come 
for putting the water supply on a more satisfactory 
footing. In that year a steam engine was erected, 
and the river water was pumped by it into a large 
tank in Flinders-street. In 1851 gold was dis- 
covered in various parts of Victoria, the population 
increased by leaps and bounds, and the necessity of 
a better and ampler supply became apparent. 
Accordingly, a Select Committee of the Legislative 
Council was appointed in 1852 to consider several 
schemes which had been suggested, and in 1853, on 
their recommendation, Commissioners of Sewers 
and Water Supply were elected to carry out the 
most desirable scheme. Mr. M. B. Jackson was 
appointed engineer, and, after a careful examina- 
tion, he advised that a large reservoir be constructed 
on the site of what was then called Rider’s Swamp, 
situated to the east of the Plenty River, about 20 
miles from Melbourne, and 600 ft. above sea-level, 
and the water be conveyed from there by means of 
pipes to a distributing reservoir, which was to be 
made at Preston, a suburb about six miles from 
Melbourne, and thence into the city. 

Mr. Jackson’s scheme, though fiercely opposed 
by many citizens of note, was approved by the 
Commissrioners, and they decided that provision 
should be made for the supply of six millions of 
gallons per day. 

The first sod was turned by his Excellency C. J. 
La Trobe, Esq., Lieut.-Governor of Victoria, on 
December 20, 1853, and on December 31, 1857, 
the then Governor, Sir Henry Barkly, K.C.B., 
turned on the water. During these four years the 
reservoir had been completed, the main laid from 
Yan Yean to the city, and reticulation pipes put 
down in the streets. ‘ 

As mentioned above, the reservoir was made on 
the site of Rider’s Swamp. This was a large 
marshy lagoon lying in a small valley east of the 
Plenty River, a stream which rises in the southern 
slopes of Mount Disappointment. In times of 
flood the waters of the lagoon overflowed, and 
fell into the Plenty by a small creek or rivulet. 
A few hundred yards from where this joined the 
river, the hills which were the boundaries of the 
valley, narrowed to nearly half a mile, and it was 
there that Mr. Jackson decided to build the em- 
bankment. This, in itself, is a work of considerable 
size, as it is 49 chains, or nearly § mile, long, 30 ft. 
high, 20 ft. wide on top, and 150 ft. at the bottom. 
This was sufficiently high to form a lake of more 
than two square miles in area, with a maximum 
depth of 25 ft., and a holding capacity of 
6,400,000,000 gallons. The supply of water from 
the Plenty River was obtained by means of an 
aqueduct, 2 miles long, 214 ft. wide, and 7% ft. 
tleep, which entered the reservoir by a tunnel 
440 yards long. At the river end of the aqueduct 
flood gates were erected to regulate the quantity 
of water received from the river. 

The Plenty River is formed by the junction of 
several mountain streams, which flow down from 
Mount Disappointment in the Plenty Ranges. The 
principal of these streams are Jack’s Creek, Bruce’s 
Creek, the Eastern and the Western Plenty. The 
population of Melbourne was then 100,000, so that 
the supply seemed fear in advance of the demand ; 
but the city grew so fast that additions soon 
became necessary. In 1864 the Preston Reservoir 
was built, with a capacity of 16 million gallons, or 
about three days’ supply. In 1868, as the popula- 
tion had nearly doubled, it was found necessary to 
lay down a second main from Preston to Colling- 
wood, by means of which the surplus water stored 
in the Preston Reservoir could be used during the 
day. In 1875 the city numbered within its borders 
250,000 inhabitants, and enother main was needed. 
Iron pipes were then at an abnormally high price ; 
so, in order to save cost, the pipes which had been 
laid in the six-mile section, from the reservoir to 
Morang, were raised, and an open brick-lined 
aqueduct constructed in their stead, capable of 
carrying 33,000,000 gallons per day. 

The pipes thus obtained were relaid between 
Morang and Preston. Thus the water, in its course 
to Melbourne, passed first through six miles of 
open aqueduct from Yan Yean to Morang, then by 
two lines of pipes from Morang to Preston, and 
thence by several mains to the city and its suburbs. 
The aqueduct crosses the Plenty River, about three 





miles from the reservoir, by a stone bridge, which 
had been built originally for carrying the main at a 
height which seemed absolutely safe from any 
danger of flood; but, only two years after the 
completion of the aqueduct, a very heavy rainfall 
(5in. in two days) occurred. 

This caused a tremendous flood, and in the early 
morning of March 16 one of the caretakers brought 
to the resident superintendent, Mr. J. Wilson, the 
astounding news that the flood waters had carried 
away the bridge and a considerable part of the 
aqueduct. This left Melbourne dependent on come 
13 million gallons of water then stored in the 
Preston Reservoir, and completely cut off from 
Yan Yean. 

By daybreak Mr. Wilson was on the scene. Find- 
ing that the breach was too large for him to attempt 
to restore, he at once rode into Melbourne, reached 
the Government Offices about 9 a.m., and re 
the catastrophe to his superior officers, Messrs. 
Steele and Davidson. They took prompt action, 
and such was the zeal with which operations were 
carried on that in less than three days a wooden 
flume was constructed across the river and the 
water laid on again. 

In 1879, it became evident that the reservoir 
was not large enough to supply a population of 
more than a quarter of a million, and attention 
had also been called for some time to serious 
defects in the quality of the water. When the 
reservoir was made, there was very little settle- 
ment in the surrounding district, but in course of 
years this had been altered, and, in particular, a 
small hamlet called Whittlesea had grown up near 
the junction of Bruce’s Creek and the Western 
Plenty, and the drainage from this found its way 
into the stream, greatly to the detriment of its 
waters. Another matter was that the superinten- 
dent, knowing that the supply was scarcely equal 
to the demand, was compelled to admit flood water, 
which was more or less muddy and discoloured. 
From these causes the water was certainly liable to 
suffer pollution. Thus both a further supply and 
a purification of the existing one were needed. It 
was decided to obtain water from the Watts, a 
large tributary of the Yarra, distant about 40 miles 
from Melbourne, but the need was so urgent that, 
pending the construction of the Watts’ scheme, an 
attempt was made to augment the supply to the 
Yan Yean. As mentioned before, the Plenty rises 
on the southern slopes of Mount Disappointment, 
the central mass of the Plenty Ranges. These 
form the ‘‘ water-parting,” and the streams rising 
on their northern slopes flow to the Murray. Ac- 
cordingly, it was suggested that an examination of 
these should be made, to see if any could be 
diverted. Mr. W. Thwaites, C.E., was sent out on 
this mission, and found that it would be quite 
possible to divert the waters of two splendid moun- 
tain rivulets, the Wallaby and Silver Creeks, from 
their natural channels. This was done by con- 
structing a weir on the course of the Wallaby 
Creek, and an aqueduct which runs along the side 
of the chief northern spur of Mount Disappoint- 
ment to a low saddle of the Dividing Range, and 
then into Jack’s Creek on the southern slope. 
This aqueduct is 54 miles long, 12 ft. wide, 
4 ft. 6 in. deep, and draws from Wallaby Creek an 
average daily supply of 7,000,000 gallons. It was 
finished in 1883, and the additional water thus 
obtained removed at once all danger of a water- 
famine. 

The next thing to be done was to make sure that 
nothing but pure water should reach the Yan 
Yean. This was accomplished by the construction 
of a reservoir at Tourrourong, about three miles 
from Whittlesea, to receive the waters of the 
Eastern Plenty, Jack’s Creek, and Wallaby Creek. 
The water from the Tourrourong is then conveyed 
into the old Yan Yean Aqueduct by a ‘Clear 
Water Channel,” which, when it nears Whittlesea, 
is roofed with iron, in order to prevent any pollu- 
tion from the traffic. Thechannel is made of stone, 
13} ft. wide and 4} ft. deep, with a carrying 
capacity of 120,000,000 gallons per day. In it are 
numerous drops or artificial cascades, which, in 
addition to preserving the uniform grade of the 
channel, aerate, and thus improve the water. Thus, 
by impounding the water in a reservoir situated 
among the hills far away from any settlement, and 
conducting it from there in a stone channel covered 
in parts and fenced and protected all along its 
course, all chance of pollution is prevented and an 
absolutely pure supply guaranteed. 

In 1886 this supply was increased by diverting 





the waters of Silver Creek, and bringing them by 
an aqueduct 8 miles long to the Wallaby Weir. 
The average daily flow is about 5,000,000 gallons. 
One of the prettiest drives to be had in Victoria 
is from Whittlesea to the Tourrourong, and 
thence along the course of the aqueducts. About 
3 miles from Whittlesea is a large white gate 
which marks the entrance to the Water 3% 
serve, and keeps out all intruders who do not 
possess a permit. This stands just at the top 
of a high hill, and immediately on entrance we see 
the little Toorrourong, lying far below in its 
sequestered dale, like a sapphire set in emerald. 
Steep hills, covered with dense forest, hem it in 
on either side. On-descending the hill, the road 
turns away from the reservoir and runs along the 
winding valley of Jack’s Creek till the Cascades 
are reached. These are a series of artificial falls 


rted | by which the waters come down from the Wallaby 


Aqueduct. Along the sides of the stream, fern- 
trees with their waving feathery fronds, and their 
trunks covered with pale-green moss, staghorn, and 
other small ferns, delight the eye. In August and 
September, when the wattles and lightwoods are 
in bloom, the scene is almost indescribable. 
Imagine the wattle-trees, 10 ft. to 20 ft. in height, . 
so densely covered with blossoms that the leaves 
are scarcely visible ; the colour of the bloom is a 
brilliant yellow, bright as the golden gorse, and 
the effect is simply dazzling. Intermixed with the 
wattles are the lightwoods, much larger trees, 
shaped as symmetrically as if pruned by a gar- 
dener’s knife, with dark green glossy foliage and 
blooms of a pale yellow tint. In addition to these 
there are the yellow blooms of the mimosas, which 
Nature has armed with sharpest prickles to save 
them from the spoiler. To these beauties add a 
grass sward teeming with wild flowers, and you 
have some idea of what may be seen in Victorian 
Ranges in the spring of the year. 

When the top of the Cascades is reached, the 
road follows the course of the spur on which the 
aqueduct-has been made. The scenery is splendid ; 
to the right the hills slope downwards, to the left 
they rise for hundreds of feet, all covered with 
lofty trees and dense scrub. The fern-trees are in 
countless myriads, raising their graceful, palm-like 
tops to a height of from 10 ft. to 30 ft.. A pleasant 
drive of about five miles through a never-ending 
succession of forest ends at the caretaker’s cottage 
near the Wallaby Weir. 

Having described the principal sources from 
which the water comes, and the means by which it 
reaches the Yan Yean in a pure and unpolluted 
state, it remains to deal with the improvements 
which have been carried out in connection 
with the Yan Yean itself. When this was 
first constructed, private individuals owned land 
not only in the vicinity, but right down to the 
water’s edge ; cattle grazed and wandered round 
the shores, as the Shire Common was close at hand. 
Now, however, every farmer within the catchment 
area has been bought out at heavy cost, and no 
cattle are allowed to graze within the precincts. 
The shores are heavily grassed, and also the hills, 
so that, when the rain falls, the water filters through 
the grass and reaches the reservoir in a clear state. 
Dry Creek, which is now the only natural stream 
falling directly into the reservoir, has been dammed 
in several places, so that, when a flood comes down, 
the water is forced out from the channel into the 
valley alongside, and spreads out for hundreds of 
feet. This, of course, prevents a rapid current, and 
the consequent — of the channel. The water, 
therefore, does not take up any earthy or clayey 
matter, but trickles through the matted grass, and 
flows into the reservoir without becoming dis- 
coloured. The shores from high-water mark have 
been lined with rough bluestone pitchers, so as to 
prevent the waves from washing away the earth. 

Thousands of pines and other ornamental trees 
have been planted, and are being planted, all round, 
to take the place of those which were cut down by 
the first occupants. As mentioned above, the 
lake is bordered by hills, and on the highest of 
these, to the north-west, stands Bear’s Castle, 
called ‘‘ Bear’s Folly,” an old building constructed 
about fifty years ago by a resident of that name. 
It has been suggested that this was built as a 
protection against the blacks, who were both 
numerous and troublesome at that time; but the 
more general opinion is that it was intended to 
remind the owner of an old castle in Devonshire 
near which he had lived before emigrating. From 
the top of this castle, which is reached by a 
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winding staircase, by far the best view of the lake 
can be obtained. Lake scenery in Victoria is very 
scarce, and that is, perhaps, one of the reasons 
why the Yan Yean is so much admired. 

As it has been stocked with Murray cod and 
English perch, in addition to the eels and black- 
fish, which were its original inhabitants, it is a 
great resort for anglers. The best fishing place is at 
the mouth of the aqueduct, which pours out a con- 
tinuous stream of fresh water, and, consequently, 
fresh food, into the lake ; it is a well-known axiom 
among fishermen that where the food is, there are 
the fishes gathered together. The distance from 
Melbourne is not great, and it is a favourite trip 
for persons who want to get away from the dusty 
city and breathe pure air in a scene of sylvan and 
lacustrine beauty. 

In 1886 (the date of the completion of the Silver 
Creek Aqueduct) to 1891, Melbourne’s sole supply 
was the Yan Yean; but in that year the Watts’ 
River Scheme was completed, and the two coin- 
bined give to the city and its numerous suburbs a 
water supply which is almost perfection, both in 
quantity and quality. The summer of 1897-8 was 
the hottest that had been experienced for 50 years ; 
creeks and rivers ceased to flow which had never 
failed before; but the happy Melburnian feared 
not ; he had only to turn the tap and out gushed 
the plenteous stream. The demand was enormous, 
but the supply was fully equal to it. 

A few facts and figures may, perhaps, be given 
in order to show better the magnitude of the affair. 
On November 25, 1897, the reservoir was full and 
the bywashes running; by December 31 it had 
sunk to 23 ft. 8 in.; on January 31, 1898, the depth 
was 21 ft. 7in.; on February 28 it was 19 ft. 10in.; 
on March 31, 18 ft. lin.; and on May 14 only 
17 ft..5 in., the lowest record for several years, 
Then the drought was ended by a heavy fall of 
rain and the reservoir rose fast. In January the 
greatest consumption of Yan Yean water for one 
day was 39 million gallons, in February, 38, and in 
March, 32. It can, therefore, easily be seen why 
the water fell so fast. It must also be remembered 
that about 18 million gallons were drawn daily from 
the Watts River. 

More than 1000 miles of pipes have been laid 
down and several service reservoirs have been con- 
structed in order to insure a regular supply to the 
consumers. 

It would be scarcely fair, in a description of the 
water supply of Melbourne, to omit reference to the 
gentlemen who have been the controlling powers. 
Mr. M. B. Jackson was the father of the scheme, and 
it says much for his foresight that he also pointed 
out the possibility of diverting the streams from the 
northern watershed into the Plenty. One of his 
ablest assistants was Mr. C. J. Taylor, who super- 
vised the construction of the embankment and 
other necessary works. This gentleman held the 
office of resident superintendent for many years, 
and under his fostering care the reservoir and its 
surroundings were gradually improved. When he 
became engineer of the water supply, his place 
was filled temporarily by Mr. Bell, and then by 
Mr. J. Wilson, who was appointed to the post in 
1876. This gentleman still holds the position, 
and the amount of work which has: been accom- 
plished under his supervision, is very great. Mr. 
C. J. Taylor was engineer of water supply till 
1878, when Mr. W. Davidson was appointed, and 
he held office till 1891, during which period the 
scheme of water supply was extended from a system 
supplying 9 millions of gallons per diem to one 
which supplied 50 millions. 

In 1891 the Government handed over the con- 
trol of the water supply to the Melbourne and 
Metropolitan Board of Works, a rather cumbrous 
body composed of representatives of the muni- 
cipal corporations of Melbourne and suburbs. 
This is presided over by the famous ‘‘ White 
Knight,” Mr. G. FitzGibbon, an Irish gentleman 
with a long pedigree and an unstained name, who 
brings to its meetings the experience and savoir 
faire gained by him as Town Clerk of Melbourne 
for more than twenty years. Mr. W. Thwaites, 
M. Inst. C.E., was appointed Engineer-in-Chief, 
and under him Mr. W. Dowden, and these gentle- 
men still continue to hold office. In conclusion, 
it may be stated that the information from which 
this article has been compiled ard illustrated is 
drawn from three sources : first, from personal ob- 
servation ; second, from a pamphlet by Mr. Dowden, 
and revised by Mr. FitzGibbon ; thirdly, from Mr. 
J. Wilson, the present Superintendent. 


THE DIESEL OIL ENGINE. 


Amone the various oil engines which have lately 
been introduced in Germany, few have excited so 
much theoretical interest as the Diesel. The in- 
ventor has been studying the subject of the utilisa- 
tion of heat in gas and oil engines for about fifteen 
years, and has embodied the fruit of his researches 
in a small book entitled ‘‘ Theory and Construction 
of a Rational Heat Motor” (J. Springer, Berlin, 
1893), an English translation of which has been pub- 
lished in London by Messrs. Spon. In this volume 
Herr Diesel lays down the principles which have 
guided him in his studies, and which have given rise 
to what he terms a new theory of combustion. Start- 
ing from the proposition that steam, gas, and air en- 
gines are worked upon a defective principle, and that 
no improvement in them will produce better results, 
as long as this principle is retained, he proceeds to 
formulate the theory and conditions he wishes to 
substitute for them. A distinguishing feature of 
his engine is that it is based upon a new theory, 
and the details of construction are not, as is often 
the case, first laid down, and the theory worked 
out from them. 

The relatively low heat efficiency of steam en- 
gines, even when driven with superheated steam, 
is well known. This is chiefly traceable to the 
nature of steam, the loss of heat in the boiler 
during generation being 20 to 30 per cent. The 
small theoretical heat efficiency of a steam engine, 
the sensitiveness of steam to changes of tempera- 
ture, and its tendency to condense against the 
walls of cylinders, must also be taken into account. 
For these reasons Herr Diesel is of opinion that 
this cycle cannot be much further improved, and 
that increase of efficiency in power engines must 
be obtained by changing the method of treating 
the combustible. A greater range of temperature 
in the motor cylinder is also desirable. Since there 
are physical limits to this temperature in one direc- 
tion, it must, to give the maximum range, be raised 
in the other, either by increasing the pressure, or 
by combustion in the cylinder itself. Both these 
methods have been adopted in the later types of 
gas and oil engines; the chief novelty in the 
Diesel is that combustion is regulated according to 
a system different to that usually employed. 

After examining the methods of work in the cy- 
linder of an internal. combustion engine, Herr Diesel 
formulated the following principies, which ought in 
his opinion to govern such engines, to obtain the 
maximum heat efficiency. His propositions are 
based upon the pure Carnot cycle, which many of 
the best German authorities think is better realised 
in the Diesel than in any other heat engine. To 
construct a motor in which all the heat generated 
by combustion shall be converted into work is 
impossible, but the Diesel approximates more 
nearly to this ideal efficiency than has hitherto 
been found practicable. As is well known, the 
heat losses in a good gas or oil engine are large, 
between 75 per cent. and 80 per cent., or a heat 
efficiency of 20 per cent. to 25 per cent. ; and if an 
attempt be made to diminish the loss to the cold 
walls, or to the cooling jacket, an increased loss 
to the exhaust is the result, and no practical gain 
is obtained. It was first proposed to reduce these 
losses by isothermal combustion, or combustion at 
constant temperature instead of at constant volume 
or pressure. This was secured by introducing a 
small quantity of combustible gradually into a 
volume of compressed and highly heated air, where 
it kindles spontaneously. The piston is forced out 
at the same time in such a way that no increase of 
temperature takes place, because the heat deve- 
loped by each particle of combustible is instantly 
absorbed by the cooling due to expansion. Any 
improvements in the cycle of work in an internal 
combustion engine should, in Diesel’s opinion, be 
carried out in this direction. 

To effect them, he laid down some years ago 
the following fundamental conditions for combus- 
tion : 

1, Production of the highest temperature of the 
cycle, not by and during combustion, but before 
and independently of it, entirely by mechanical 
compression of the air. 

2. Gradual introduction of a small ana carefully 
regulated quantity of finely divided combustible 
into the highly compressed and heated air, in such 
a way that no increase of temperature takes place 
during the motor stroke, but all the heat generated 
is at once carried off by the expansion of the gases 





of combustion. (The combustible, he says, may be 


gaseous, liquid, or powdered coal, but up to now 
only oil has been used. ) 

3. Introduction of a large quantity of air in ex- 
cess, instead of admitting only as much air as is 
required to obtain proper combustion of the fuel in 
the cylinder. 

Originally there were two other conditions, 
which have been relinquished for the present. The 
air was to be compressed, first isothermally, water 
being injected to carry off the heat, then adiabatic- 
ally, thus embodying the Carnot cycle. This method 
involved such enormous pressures of from 100 to 
250 atmospheres that it was abandoned, and adia- 
batic compression only, from 30 to 50 atmospheres, 
was adopted. The modification is based upon 
a theoretical diagram, in which the two extreme 
points, that of the maximum pressure of combus- 
tion, and the minimum pressure (expansion to ex- 
haust), are cut off. There is practically no dimi- 
nution in the area of work, the construction of the 
cylinder is made simpler, and a working, instead of 
an unworkable, cycle is obtained. Further, the 
second condition for combustion was to be so 
carried out that no water jacket was required, but 
it was found that to work without one necessitated 
much larger dimensions of the cylinder, and for 
practical reasons a water jacket is now always used. 
The fundamental] idea, on which the whole scheme 
of the motor rests, is that the number of heat 
units, or quantities of heat, contained in oil or 
other combustible, are too great to be utilised in 
an engine cylinder without a large excess of air— 
say 100 per cent.—to absorb them. Since, however, 
in all processes to obtain power from heat, a certain 
portion must be sacrificed, the heat efficiency can 
never equal unity. Therefore, a water jacket is 
not an evil, or the main cause of the waste of heat 
in an engine, as it is generally supposed to be. If 
the heat carried off by it be kept within certain 
limits and carefully regulated, it forms an auxiliary 
like the condenser of a steam engine, besides being 
theoretically necessary. Moreover, combustion 
should not be left to itself, but by a suitable 
arrangement of valves, &c., be adjusted throughout 
the motor stroke, to maintain the right proportions 
between temperatures, pressures, and volumes. 

Apart from theory, the Diesel engine fulfils one 
of the principles upon which all the latest writers 
on internal combustion motors insist, namely, that 
the best way to improve the heat efficiency is to in- 
crease compression. This seems at present to be 
the last word of science on this subject, but to carry 
it out in practice is not easy. Even pressures of air 
of 30 to 40 atmospheres, to which Herr Diesel was 
obliged for some time to confine himself, were high 
enough to cause great practical difticulties, and re- 
quired careful designing. Probably the small but 
important details of valves, joints, &c., in making 
which skilled labour is essential, have contributed 
to retard the appearance of the engine in the 
market ; and even now, few appear to be sold in 
Germany. Critics prophesied that these high pres- 
sures and the negative work involved, would im- 
pair the mechanical efficiency, and counterbalance 
the gain from the improved cycle, and a lower 
instead of a higher heat utilisation per brake horse- 
power would be realised. As will be seen from 
the results of the trials, these forebodings have not 
been justified, and the theoretical advantages anti- 
cipated were so important that Herr Diesel was 
urged to continue his efforts. At first he proposed 
to use powdered coal, but the difficulties were so 
great that the scheme, however fascinating, was 
abandoned. Hitherto the engine has only been 
made to work with oil, a small quantity of which 
is injected in a liquid state into the compressed and 
heated air, and instantly vaporised. Experiments 
are, however, in progress with lighting gas, and 
cheap or power gas. 

As originally designed, the engine was vertical, 
inverted, having three cylinders side by side, all 
unjacketed, the two smaller of equal diameter 
single-acting, and the central of larger diameter 
double-acting. The ordinary four-cycle was used. 
The two outer cylinders carried plunger pistons, 
and air already compressed in the central cylinder 
was sent on to them, and further compressed dur- 
ing the upstroke. The combustible was then sup- 
posed to be injected alternately into the tops of 
these smaller cylinders ; combustion and partial 
expansion took place during the down motor stroke, 
and the charge passed to the larger central cylin- 
der, where it was completely expanded and dis- 





charged to atmosphere. The cycle of operations 
was thus divided between three cylinders, the 
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HORSE-POWER DIESEL OIL MOTOR. 
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initial compression of the air and the final expan-| apart. The large excess of air introduced into the 
sion of the charge taking place in the central. | cylinders was supposed to absorb the heat, and 
There were eight valves driven from a horizontal farsa the necessity for a water jacket. It was 
valve shaft, and each piston worked on to a/|intended to attain pressures of 250 atmospheres, 
separate crank, the three cranks being 180 deg. | and never to allow the temperature in the cylinders 











to exceed 800 deg. Cent. The heat generated by 
combustion being instantly carried off by expansion, 
only that produced by compression of the air affected 
the cycle. 

So complicated, a working method was only 
possible in theory. The engine does not appear to 
have been constructed, and a modified cycle of 
combustion was soon introduced. For small 
aebape (and hitherto the Diesel oil engine has only 

en made for such), one cylinder only is used, in 
which all the operations are completed in two re- 
volutions, or one motor stroke in four, as in most 
other gas and oil engines. Even thus it was found 
that the three main conditions of combustion could 
not be strictly realised. The curve of combustion 
is not pectnclly isothermal, and a slight increase of 
temperature or pressure is usually produced, but 
these differences do not affect the principles on 


which the cycle is based. 
Diesel has been strongly attacked by Herr Capi- 
taine, who, in a recent article in the Zeitschrift des 


Vereines Deutscher Ingéniewre, maintained that his 
own patent had been infringed, and denied that 
there was anything new in the Diesel heat motor. 
It is certainly true that many writers, including 
Herr Capitaine, have strongly advocated the use 
of higher compression, and have proposed to regu- 
late the process of combustion by mechanical 
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means. The fact, however, remains that Diesel 
was the first to produce a working engine based on 
these principles, and in which compressions more 
than double those used in other motors have been 
attained. He has also succeeded in making his 
engine work without external lamp or flame of any 
kind, not even at starting. He appears to have 
made good his claim to produce a motor in which 
the temperature required for combustion is ob- 
tained wholly by compression of air. The injec- 
tion of a minute quantity of oil is then sufficient to 
cause ignition of the charge. Thus he has been 
the first to combine the requisites for perfect com- 
bustion, and carry them out on a practical scale. 

Scientific men in Germany, especially Professors 
Linde, Zeuner, Schréter, Slaby, and others per- 
ceived that the theoretical advantages of the Diesel 
motor were so great that to embody them in a 
working engine was worth much effort. The first 
to take up the invention were the largest engineer- 
ing firm in South Germany—the Maschinen Fabrik 
Augsburg, and Messrs. Krupp, of Essen. The 
right to manufacture has also been acquired by 
Sulzer Brothers, of Winterthur, and MM. Carel, of 
Ghent. With this array of first-class names, both 
theoretical and practical, we might expect by this 
time to find fairly cheap engines in the market, sold 
in some number, but we are bound to state that 
such has not hitherto been the case. 

It was determined to construct a single-cylinder 
12 horse-power engine as being simpler in detail 
than the compound type, and to use petroleum 
only as the working medium. This experimental 
engine consisted of a single-acting vertical cy- 
linder with plunger piston working downwards on 
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to the crank, and especially adapted for the high 
pressures required. The valve shaft placed at the 
top of the cylinder was worked from the motor 
shaft by conical gearing two to one, and carried three 
cams opening the air, petroleum and exhaust valves. 
The piston drew in air only during its down stroke ; 
the air valve was then released by the cam and 
closed by a spring, and the air compressed by the 
up stroke till its temperature was raised to the 
required ignition point. The piston then descended 
(motor stroke), the oil being injected during the 
first part of the stroke bya small pump worked 
from the valve shaft. The latter carried three 
cams, and according to the one brought into play, 
the oil was admitted during either 2, 5, or 10 per 
cent. of the stroke. The period of admission was 
thus definitely regulated, and gradual combustion 
concurrently with admission is said to have been 
obtained. The supply of oil was then cut off, the 
air expanded till the lower dead point was reached, 
and the next up stroke discharged the products 
of combustion. The engine was started by a special 
valve from a reservoir of compressed air previously 
filled while running. According to Herr Diesel, it 
worked at first without a cooling jacket. Great 
difficulties were experienced on account of the ex- 
tremely high pressures, and each detail had to be 
separately studied. The accurate admission of so 
small a quantity of oil at a given moment was also 
not easy, and two years were spent in tentative 
efforts. By the end of 1895, the results justified 
the expectations of the inventor. 

In 1897 this experimental engine was replaced 
by a 20 horse-power oil motor, in which the pre- 
vious construction was modified, chiefly by the 





OIL ENGINES AT THE MUNICH EXHIBITION. 


addition of a water jacket and air reservoir. This 
engine, shown in Figs. 1, 2, and 3, taken from the 
Zeitschrift des Vereines Deutscher Ingéniewre, is 
also vertical, and a piston with rings has been substi- 
tuted for the plunger. A small air pump, worked 
direct from the connecting-rod, compresses air at a 
pressure above that in the cylinder into a receiver at 
the side, connected to the admission valve in which 
the same high pressure is maintained. The oil 
injected into this valve by a small pump is brought 
into immediate contact with the air at high pres- 
sure, and thoroughly broken up. In the engravings 
d is the crankshaft, P the piston, and C the water 
jacket, Q the air pump worked by levers z and X 
from the connecting-rod to fill the reservoir L with 
compressed air. S is the pipe equalising the pres- 
sure between the air pump, the reservoir, and the 
admission valve chamber D at the top of the 
cylinder. Bis the valve shaft worked by gearing 
from the crankshaft and driving the admission 
valve V, for the compressed air, the exhaust V. 

and the oil pump (not shown) which sends the oi 

on to the injecting nozzle n and so to the admis- 
sion and mixing chamber D. The engraving shows 
the method of maintaining an equilibrium of pres- 
sure in this valve chamber. The curve of combustion 
can be ogee by ete. 3 either the time or the 
point in the stroke at which the oil is injected, or 
the pressure in the air receiver. The valve shaft 
carries five cams, under normal conditions three 
are used, actuating valves V,, V, and the injec- 
tion n. To start the engine, a lever directly con- 

nects the cylinder to the reservoir of air, the 

ordinary cams are thrown out of gear, and two 

others brought into play. As soon as the engine 
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is started, the moving of a small rod throws out 
these auxiliary cams, and shifts all into their 
regular places. 
* The governing is very simple. The pump draws 
oil from a receiver, and sends it on under pressure 
to the injection nozzle. Here there are two valves, 
the ordinary admission and an overflow valve. As 
long as the latter, which is open to the air, is free, 
all the oil pumped is returned to the receiver. As 
the pump piston descends, it carries with it a ram 
closing the overflow valve, and the oil is then 
forced to flow to the nozzle. The quantity passing 
to the cylinder is regulated by the descent of the 
ram, and this depends on the position of a hori- 
zontal wedge, connected to the governor, which is 
interposed by the latter between the ram and the 
overflow valve, more or less according to the speed. 

In Diesel’s original paper (Zeitsehrift des 
Vereines Deutscher Ingéniewre, July 10 and 17, 
1897) an interesting series of indicator diagrams 
will be found, obtained during the gradual evolu- 
tion of the engine. It was worked with benzine, 
ordinary oil, lighting gas, and various explosive 
mixtures, and six periods are distinguished, each 
marked by successive improvements in the combus- 
tion. These diagrams give evidence of the great 
care with which the engine has been designed and 
the various modifications made in its construction, 
the theory remaining the same. The best are, of 
course, the last, taken during repeated tests by 
German and French engineers and scientific men. 

Herr Diesel claims a theoretical heat efficiency of 
50 per cent. for his single-cylmder engine, and 70 
per cent. for the compound type, which he con- 
siders as representing better his theory of combus- 
tion. The heat efficiency of good gas and oil 
engines varies usually from 15 to 25 per cent. From 
31 to 40 per cent. of the heat actually received is 
converted into indicated work in the Diesel, and the 
mechanical efficiency is 71 to 75 per cent., making 
the brake heat efficiency 26.6 per cent. The consump- 
tion, even at this early stage in its development, is 
said to be lower than that of any other oil motor, 
as shown by an interesting diagram, in which the 
consumption of oil in the different engines tested at 
full and half load by Professor Hartman, at Berlin, 
in 1894, is plotted. For the Diesel the consumption 
increases less with diminution of the load than for 
any other motor, because the increase in thermal 
efficiency counterbalances the loss in mechanical 
efficiency. Since an engine is seldom worked at its 
maximum power this is an advantage, especially 
with frequent changes of load. The duty of the 
engine varies with the length of time during which 
the oil is admitted. It is very sensitive to the 
governor, and miss-fires are impossible, since there 
is neither ignition tube nor lamp. The engine is 
very easily started with compressed air, as the 
writer has had opportunities of seeing, and after a 
few revolutions oil is admitted. Combustion is 
said to be so complete that the interior of the 
cylinder is perfectly clean, and the exhaust without 
smell. The construction is simplified by the absence 
of a lamp, electric ignition, vaporiser, pulveriser, 
or mixer. The consumption of oil does not, as in 
other engines, vary greatly according to the power 
developed. Experiments have already been made 
with lighting gas, and at Augsburg a 150 horse- 
power engine driven with power gas is in course of 
construction. 

Professor Schréter, of Munich, confirms the 
views of the inventor. From the first, he says, he 
was convinced that the theoretical principles on 
which the engine was based were sound, while his 
tests at Augsburg in February, 1897, on the 20 
horse-power engine leave no doubt that these prin- 
ciples have been satisfactorily carried out in prac- 
tice. During the trials the indicated and brake 
horse-power, consumption of oil, amount and tem- 
perature of the cooling water, and temperature of 
the exhaust, were determinec. | The composition of 
the oil, analysis of the exhaust gases, and heating 
value of the oil were also taken. The indicator 
diagrams were found to cover each other with the 
same regularity as in a steam engine. Four trials 
were made, two at full and two at half power, the 
speed being varied by means of the governor. The 
diameter of the motor piston was 9.8 in., stroke 
15.7 in. ; diameter of the air pump, 2.7 in., stroke 
7.8in. The mean heating value of the oil used was 
18,370 British thermal units per pound, and each 
trial lasted one hour. The annexed Table gives 
the results of the trial. 

A consumption of $1b, oil per brake horse-power 
per hour is a striking result, as is also the fact that 





Tests of 20 Horse-Power Diesel Oil Engine. 























| 
Full Power. | Half Power. 

Number of test .. o os «| L IL, | 10%, | Iv. 
Number of revolutions per minute ..| 171.8 |154.2 | 154.0 | 168.0 
Metric indicated horse-power (motor 

cylinder only) .. oe ate .-| 27.85 | 24.77) 17.71) 17.72 
Metric brake horse-power (motor cy- 

linder only) ae ae i ..| 19.87 | 17.82} 9.58} 9.84 
Mechanical efficiency . per cent.| 74.8 | 75.5 | 57.8 | 59.6 
Consumption of oil per indicated horse- 

power per hour .. es -- Ib! 0.40) 0.39) 0.61) 0.61 
Consumption of oil per brake horse k 

power per hour .. ae -- Ib! 0.54; 0.52) 0.61) 0.€0 
Temperature of exhaust gases deg.C| 404 378 | 260/ 260 
Piston speed feet per minute| 450 | 400/ 400; 410 





it only increased 15 per cent. when the engine ran 
at half load, and was relatively lower when running 
empty. The heat balance of the engine during the 
above two full-power trials was as follow : 


Heat Balance. 


7. ii. 
Per Cent. Per Cent. 
Percentage of heat in the oil 


turned into indicated work 337 34.7 
Percentage of heat in oil lost 

to cooling jacket water 39.0 40.3 
Percentage of heat in oil lost 

in other ways... ae 27.3 25.0 

100.0 100.0 

Percentage of heat in oil ——— ——— 

turned into workon the brake 25.2 26.2 


The lower indicated and brake efficiency during 
the first trial are attributed to the greater speed. 
The mean of the four trials, two at full and two at 
half power, work out as follow : 


Full Power. 
Both Trials. 
Per Cent. 

Heat turned into indicated work = 34.2 

vy » actual work on the brake 25.7 
Half Power. 

Heat turned into indicated work oa 38.5 

actual work on the brake 22.4 


These results have, we believe, not been equalled 
by any other engine. 

The gases of combustion analysed in the usual 
way gave by volume and at full power 9.96 per 
cent. CO,; 4.70 per cent. O ; 0.20 per cent. CO ; 
85.14 per cent. N. At half load there was no trace 
of CQO. From the percentage of nitrogen the 
excess of air was calculated by Professor Schréter 
according to the following formula : 


Excess of air = N_ O = mean excess of air at 


n-2 
21 
full power, 26 per cent. 


Excess of air = O = mean excess of air at 





_2 
21 
half power, 160 per cent. Pounds of air theo- 
retically required for complete combustion, calcu- 
lated from the chemical composition of the petro- 
leum = 14.78 lb. per pound of oil. 


According to Herr Meyer, the Diesel engine 
marks the highest point to which pressures can be 
carried with our present methods of construction. 
The high heat efficiency obtained is due, in his 
opinion, not to combustion at constant tempera- 
ture, but to the separate compression of the air 
and oil, so that the maximum pressure has already 
been reached when combustion begins, and it pro- 
ceeds at constant pressure. He considers that the 
very large excess of air, by reducing the maximum 
temperature, diminishes loss to the water jacket. 
The minute quantity of oil injected into this highly 
heated air is instantly burnt before it has time to 
reach and be condensed against the cylinder walls. 
Hence the small consumption in Schréter’s trials, 
corresponding to the minimum in gas engines. In 
all other petroleum motors, owing chiefly to con- 
densation of the oil in the cylinder, the heat ex- 
pended is greatly in excess of what the correspond- 
mg cmon in a gas engine would be. 

he first public a nee of the Diesel oil 
engine was at the Munich Exhibition in 1898, 
when the following German firms exhibited en- 
gines: The Maschinen Fabrik Augsburg, the 
pioneers in the construction of the motor, showed 
a 30 brake horse-power single-cylinder oil engine, 
driving a pump ; Krupp, of Essen, exhibited a 35 
brake horse-power engine working a rotary pump; 
the Maschinenbau Gesellschaft Niirnberg a 20 
brake horse-power experimental engine, while the 





Gas Motoren Fabrik Deutz showed a 20 brake 
horse-power engine working a Linde cold-produc- 
ing plant. Fig. 4 page 7, is a view of two of these 
engines. The writer, who saw them all at work, 
thought them very well made, but expensive. They 
were all single-cylinder driven with ordinary oil, and 
of the type shown in Figs. 1 to 3, with a few small 
modifications. The positions of the governor and 
oil pump vary, some engines having them below on 
the bedplate, while the Augsburg firm places the 
governor above the horizontal valve shaft. If the 
engine has no work on, it is easily and quickly 
started, but if the load is thrown on before starting, 
a second air receiver is required, that the whole 
supply of compressed air may not be exhausted 
during the first few revolutions. A two-cylinder 
40 horse-power engine has lately been built by the 
Maschinen Fabrik Augsburg. 

The engine is constructed for Great Britain by 
Messrs. Mirrlees, Watson, and Yaryan, Limited, 
and a company for France also exists. Fig. 5 gives 


Fig.5. 


Scale 1% -2kilo per sq. c.m. 
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an indicator diagram from an engine made by the 
Glasgow firm. It has a cylinder diameter of 10 in. 
with 16 in. stroke, and runs at a speed of 212 revo- 
lutions per minute. It developed 24.75 brake 
horse-power during the trial, and consumed 0.47 lb. 
of Royal Daylight oil per brake horse-power per 
hour. Thus the heat efficiency, taking the indi- 
cated horse-power, was 35 per cent., mechanical 
efficiency 71.4 per cent. These particulars of the 
first engine at work in Great Britain have been 
kindly communicated by Messrs. Mirrlees. The 
latest indicator diagrams mark the gradual fall in 
pressure to which the practically noiseless working 
of the engine is due. The fact has been noted by 
more than one expert that the motors exhibited at 
Munich ran so smoothly with full work on that it 
was scarcely possible to realise what great forces 
were at work. The diagram shows also that the 
compression of the air is carried far beyond the 
ignition point of the combustible, and that the 
highest temperature of the cycle is produced, as 
Herr Diesel claims to produce it, not by means of 
and during combustion, but by mechanical means, 
namely, by compression of the air. 

As regards the method of treating the oil, the 
following conditions are, in Herr Diesel’s opinion, 
necessary for the best efficiency. The liquid petro- 
leum must not be previously evaporated, and thus 
separated into its heavy and volatile constituents ; it 
must not come into contact with the cold walls of the 
combustion space, nor should it be previously mixed 
with the cold air for combustion. If, when thus 
treated, the charged be ignited, the speed of propaga- 
tion of the flame will depend upon the method of 
mixing the air and oil, the heating value of the latter, 
and the temperature and pressure at the moment of 
ignition. This ought not to be the case. The pro- 
cess of combustion should, as far as possible, be in- 
dependent of the speed of propagation of the flame, 
and the pressure should be raised to a maximum 
before ignition begins, because a high pressure drives 
the molecules together, forces them through the air, 
and facilitates the chemical combinations. In the 
Diesel engine it is said that : (a) The combustible 
is injected into, and thoroughly mixed with, the 
air ; (b) the air is previously heated by compression, 
and thus well prepared to receive the combustible, 
and the process of combustion depends only on the 
method of admission ; (c) The combustible is not 
previously treated; all the particles, heavy and 
volatile, burn instantly, and therefore any kind of 
raw oil or liquid combustible may be used ; (d) the 
oil has not time to come in contact with, and be 
condensed against, the cooler walls of the cylinder ; 
(e) the combustible is not previously mixed with 
air and thus cooled ; (f) the process of combustion 
is entirely independent of the speed of propagation 
of the flame, because each particle of oil admitted 
to the cylinder finds sufficient air for its combus- 
tion. The heating value of the combustible, size 
of compression space, and speed of piston do not 
affect the combustion ; (q) lastly, the maximum 
= of the cycle is reached’ previous to com- 

ustion. 





Q. 
wiz 
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Many different oils, of densities varying from 
0.79 to 0.96, such as benzine, ordinary lamp oil, 
American naptha, raw heavy petroleum, and light 
spirit, have been tested in this engine, and 
yielded satisfactory results. Experiments have 
been made by Professor Sauvage, of Paris, at 
Augsburg, on the 20 horse-power engine described 
above, with results practically the same as those 
obtained by Professor Schréter. The heating value 
of the oil was 18,360 British thermal units per 
pound, consumption per brake horse-power hour 
in two full-power trials 0.53 lb. and 0.59 Ib., and 
the heat efficiency, taking the brake horse-power, 
from 21 to 25 percent. It will be noted that these 
results are yielded by an engine which has, perhaps, 
not yet reached its full development, and under 
average conditions, and not, as in many other trials, 
when worked at its maximum power. The latest 
tests give a consumption of 0.47 Ib. oil per brake 
horse-power hour, corresponding to the heat effi- 
ciency, taking the brake horse-power, of more than 
30 percent. In a 30 horse-power engine lately made 
by the Augsburg firm, the consumption has been 
reduced to 0.43 lb. oil per brake horse-power hour. 

The Diesel is the most economical oil motor yet 
made, with very high compression and without 
tube or electric ignition, and it is well worth study- 
ing, especially by younger engineers. Whether it 
is a success commercially, as shown by the number 
sold in Germany, France, and elsewhere, is another 
question difficult to decide at present. The writer 
in a recent visit to Germany found that not many 
appear to have been sold. This is probably owing 
to their relatively high price as compared with other 
oil engines, but the latter are not so economical 
in working, and give a lower heat efficiency. Now 
that the structure of the Diesel engine is nearly 
complete, what is wanted is, as far as possible, to 
cheapen its manufacture, and this, it is hoped, will 
be done within the next few years. 





THE WAVERLEY STATION, 
EDINBURGH. 
(Continued from page 494, vol. lavitt.) 

FurTHER west than the North Bridge, the re- 
construction of which we described in the preced- 
ing articles, the valley occupied by the station is 
spanned by the Waverley Bridge, connecting 
Princes-street with Cockburn-street, one of the 
main thoroughfares which winds up to the old and 
historical High-street. This bridge had also to be 
rebuilt, although it was of much more recent date 
than the old North Bridge, having been built about 
1872 ; but the necessity to widen the station, and 
to rearrange intermediate columns for supporting 
the bridge girders to suit the new plan of the 
station platforms, made a reconstruction unavoid- 
able. The new bridge is 55 ft. longer than the 
former structure, the total length being 344 ft. 
There are seven spans, varying in length to suit the 
platforms and railway lines, which here begin to 
converge into the four lines passing through the 
three tunnels under the Mound. As in the case of 
our description of the North Bridge, we may first 
describe the complete structure as it now stands, 
and afterwards deal with the process of construction 
and erection. Some of the interesting details are 
illustrated on page 10. 

In the width of the bridge there are, between the 
masonry abutments, seven lines of continuous gir- 
ders, as shown on the half-section, Fig. 45. The 
roller bearings at the abutments are shown by Figs. 
57 to 59. At intervals varying from 46 ft. 3 in. 
up to 65 ft. there are intermediate supports for 
each girder, consisting of seven cast-iron columns 
with ornamental bases and caps. The foundations 
for these, to which we shall refer later, were made 
on the site of the old Nor’ Loch, and are of con- 
crete of great depth and area. In length they 
are about 90 ft. At the base the foundation is 
14 ft. wide, stepped to 10 ft. at the top, where 
a granite block 4 ft. 6 in. square by 2 ft. thick 
forms the bed on which each column rests. In 
the case of the four centre spans the columns are 
23 ft. in height, while those at the ends are 27 ft. 
They are erected in the centre of the platforms 
with one exception, which latter is placed close by 
the suburban lines passing under the bridge at 
its south end. The minimum headway under the 
bridge is 25 ft. 6 in. above rail level. The columns 
are shown in Figs. 41 to 44. 

The main girders (Figs. 46 to 56) are of the 
plate type, 6 ft. deep, divided into panels by the ver- 


the centre, and closer together towards the ends. 
The web is j in. thick, the angles 4} in. by 4 in. 
by 2 in., and the flange-plates 20 in. by ? in. 


cover plates, each girder being designed to carry a 
load equal to the heaviest road locomotives in use, 
with wheels at 6-ft. centres, and each axle loaded 
with 15 tuns. As shown on the cross - section 
(Fig. 45) tie-bars 1} in. in diameter, fitted at 12-fr. 
intervals throughout the length of the bridge, bind 
the seven lines of the bridge together, a 4-in. 
plate being fitted on the web of each girder for 
the bolts. These tie-rods are protected by being 
encased in cast-iron tubes of a considerably larger 
diameter, and the annular space is run full of 
hot bitumen. The girders are spaced 12 ft. apart, 
which gives a full width of 72ft. Between the girders, 
Staffordshire brick semicircular arching of three-ring 
work has been thrown, the spandrils being filled 
with concrete, the surface covered with asphalte, 
and the usual granite set paving laid. There is a 
footpath 12 ft. wide on each side, and a roadway 
46 ft.6in. The space between two of the girders 
is formed into a pipe chamber the full length of 
the bridge, the floor of the chamber (Fig. 46) 
being formed by rolled beams carried on the bottom 
flanges and flat jack arches overlaid with grano- 
lithic. The top of the chamber is arched in the 
same way as the adjoining spaces. Manholes, it is 
scarcely necessary to add, are left at convenient 
intervals. The cast-iron parapet of the old bridge 
is used again, with certain additions; it is 5 ft. 3 in. 
high above the foot pavement. 

In dealing with the work of erecting the bridge, 
reference may first be made to the foundations 
for the rows of columns supporting the bridge. The 
armoured system of cement concrete was adopted, 
and the length of each foundation was made con- 
siderably greater than the width of the bridge. This 
was necessitated by the soft nature of the ground. 
The trenches were timbered immediately upon 
excavation, and after a 2-ft. layer of concrete had 
been put in, ordinary permanent way sleepers 
were laid across it at the usual distance apart for 
the full length of the foundation, and on these 
ordinary cast-iron chairs were spiked and perma- 
nent way rails keyed to them. The rails were 
fished at the joints. Two lines and in some cases 
three or four lines were put-in each foundation. 
The concrete was then filled in over the permanent 
way material and was thoroughly consolidated by 
packing and beating until the rails were completely 
embedded in the mass. The concrete was then 
levelled off and another narrower layer, about 2 ft. 
thick, laid on the top of it. On this latter being 
levelled up, the granite base blocks, which are 2 ft. 
thick, were placed in position. The cast-iron 
columns supporting the bridge stand on these blocks. 
The superstructure was built in two portions, the 
westmost half being dealt with first. A temporary 
wooden footbridge 12 ft. wide was erected still 
further west to accommodate the foot-passengers on 
that side of the street (Fig. 62). On the comple- 
tion of the west half the eastmost portion was dealt 
with in a similar manner. Owing to the congested 
state of that part of the station, the erection of the 
steel work was mostly done during the night, a 
heavy travelling crane and sheerlegs, running on 
the ordinary rails in the station, being used for the 
purpose. 

The Waverley Bridge, the construction of which we 
have described, is utilised for providing cab accesses 
to the station platforms, while abutting against the 
east side of the bridge—between the twocab ramps 
—a structure has been raised on columns and plate 
girders, having two floors above the station platform, 
the upper being level with the paving of the bridge. 
On the first floor a parcel office has been arranged, 
and on the second a receiving and delivery office in 
the centre of a yard for the loading and discharging 
of vans. The arrangement will be at once under- 
stood by reference to the general sections on page 
11 (Figs. 60 and 61), and the plan (Fig. 63). This 
structure is 150 ft. long and 60 ft. wide, and the 
two cab roads on either side make the full width, 
185 ft. over all. The remaining width of the 
station (Fig. 60) is roofed in, and to this we shall 
refer when dealing with the roof of the station. The 
structure extends across three platforms, with the 
treble lines of rails between, and in addition it 

rojects at one end over other lines of railway. 
The main girders supporting the building and cab 
accesses were therefore made to project at this end 
cantilever-wise beyond the last of the columns 





tical stiffeners, which are spaced 6 ft. 3 in. apart in 


These girders are continuous for the 1865 ft., and 
the extent of the overhang at the end is 20 ft. This 
interesting structure is illustrated in detail on page 


thick. At the maximum span there are four} 11 and on our two-page plate. 


The foundations for’ the Jarge square columns, 
which here carry unusually heavy loads, were formed 
in a similar way to that adopted in the case of the 
foundations for the bridge columns, except that no 
permanent way was used in them. Very broad 
and deep concrete foundations were put in, and in 
several cases the ground had to be piled, the tops of 
the piles being braced together and then thoroughly 
embedded in the mass of concrete. 

Three rows of columns were built to support 
these girders, one row almost exactly under the 
eastmost girder of the Waverley Bridge and the 
other two at 27-ft. and 32-ft. distances (Figs. 77, 
78, and 86 on our two-page engraving given this 
week). These columns, as well as those for the 
cab accesses, are 2 ft. square with 3 ft. 6 in. bases, 
and are of cast iron if in. to 3in. thick. They 
are carried on granite blocks 5 ft. square and 2 ft. 
thick, resting again on concrete 10 ft. square and 
of an average thickness of 5 ft. (Figs. 85 and 86), 
In some cases, however, these concrete foundations 
were carried down to a depth cf 16 ft. On the 
three rows of columns are carried continuous plate 
girders, 5 ft. 9 in. deep (Figs. 77, 79, 80, 81, and 
85). Fig. 90 shows the scantlings of the girder 
nearest the east side of the Waverley Bridge, and 
Fig. 91 that furthest from the bridge. 

Between these main girders, riveted to their wets 
and to the bottoms of the top flanges, are girders 
2 ft. 6in. deep, carrying jack arching and grano- 
lithic flooring up to 12-ft. span (Figs. 78 and 86). 
This forms the first storey of the structure, which 
is 15 ft. above rail level and 12 ft. above the plat- 
form level, but is still fully 10 ft. below the surface 
of the Waverley Bridge. Between the bottom of 
the girder of the bridge and the floor a steel plating 
and brick wall are fitted to finish that side of the 
structure (Figs. 73 and 87 to 89); the three other 
sides are enclosed in a similar manner, but having 
glazed windows looking on to the station platform. 
On this floor, in line with the main columns, 
there are lighter steel columns to carry the 
upper storey at the bridge surface level (Figs. 85 
and 86). In this case the eastmost girder of the 
bridge is utilised along with two light plate girders, 
carried on the columns, and running parallel with 
the bridge (Figs. 73 and 86). As the parcel office is 
built partly on this eastmost girder of the bridge, 
it was deemed desirable to increase the size of the 
bracing rods passing through all the seven girders 
of the bridge at this point to 2 in., so that all of 
the girders and not one alone would contribute to 
the support of the structure butting against it. The 

arcel office is 70 ft. long and 28 ft. wide. Two 
hydraulic hoists from the street level and two from 
the intermediate level to the platform, greatly 
facilitate the work of this department, which is 
entirely separated from the passenger service. 
As to the cab accesses, little need be said, as the 
drawings reproduced show the work clearly. The 
ramps are built up of main longitudinal girders, 
supported by cross girders at the columns, and 
boas plates over which the roadway is made, as 
shown in Figs. 64 to 71 and Figs. 92 and 93. The 
main girders and cross girders are for the most part 
carried on columns, varying in height from 7 ft. 6 in. 
to 18 ft., the latter weighing 15 tons; but where 
the cab roadway adjoins the parcels building, the 
outer main members rest on the top of the canti- 
levered end of the 5 ft. 9in. girders already re- 
ferred to. Under the cab accesses, rooms have 
been arranged for lamp-trimming, warming foot- 
pans, &c. The Waverley Bridge, cab accesses, and 
adjoining steel work were constructed by Arrol’s 
Bridge and Roof Company, Limited, Glasgow. 
Before turning to the subject of the station roof, 
&c., a word may be said about the footbridges 
across the station, of which there are two; one for 
the use of the public at the east end of the station, 
from Low Calton to Jeffrey-street in the old town, 
and another at a lower level in the centre of the 
station, having stairs to the platforms and con- 
nection at either end with the old and new town. 
Immediately over it there is a special footbridge 
from the main platforms to the immense hotel 
being built by the North British Railway Com- 
pany in Princes-street, immediately adjoining the 
station, and passenger and luggage hoists have been 
rovided from the platforms to this footbridge. 
There is another short footbridge from the main 





erected on the platform, as shown in Fig. 60. 


up-platform to the Low Calton district. The 
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potition of these several footbridges is shown on the | the platforms. The girders are of the ordinary 
plan cn page 424 of vol. Ixvi. (Fig. 2). There is | lattice type, constructed in 12-ft. bays. They are 
yet another bridge from the station buildings to|11 ft. deep, and are spaced to give a roadway of 
the General Post Office for the special conveyance | 16 ft. in width. Hobson’s flooring has been used, 
of mails direct. In their construction these foot-| overlaid with Stuart’s granolithic. The Jeffrey- 
bridges do not differ much. With the exception | street footbridge is above the level of the roof- 
of the latter, they are supported on columns from! girders, and is carried on these by means of cross- 





girders resting on the main roof girders. The 
bridge is coverod for the whole width of the station 
roof, the roof being glazed with patent glazing, and 
the sides lined and panelled. In this bridge there is 
a continuous arched floor, 13 ft. 6 in. span formed of 
}-in. plates, and covered with granolithic. In con- 
nection with the station footbridge, an unusual 
plan has been adopted at the southern end, where 
the bridge leads down from the high level of 
Market-street. It is immediately over the sub- 
urban lines, and it was not possible to put in the 
usual columns supporting the girders where there 
was a change from a fli Tht of stairs to a platform. 
The girders have therefore been step for the 
two platforms and two flights of stairs without 
supports. The drop in level thus attained is 10 ft. 
in a length of 43 ft., and the total length of girder 
63 ft. 6 in. 
(To be continued.) 





Frencu State Rartways.—The Administration of the 
French State Railways is about to let contracts for ten 





additional locomotives, 
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AMERICAN COMPETITION.—No. XVI.* 


By Professor Henry Moxton, Ph. D., Stevens’ 
Institute of Technology. 

In response to a request for an opinion on the 
influence of technical education as carried out in 
the United States, on the competition of this coun- 
try with others in the world’s market, for manufac- 
turers at large, and machinery in particular, I would 
say, in the first place, that I believe I can best con- 
tribute to the general information on this subject 
by confining myself to matters within my own 
personal knowledge : that is, to the development of 
technical education, as illustrated by the work of 
the Stevens Institute, rather than by attempting to 
express my ideas or conclusions in general terms. 

Thirty years ago, technical education, as we now 
know it, so far as applied to manufactures, was 
substantially unknown in this country; and the 
institution, over which I have had the honour to pre- 
side for many years, wasamong the first established 
to meet this requirement. The plan and policy 
adopted in its inception, and continuously carried 
out and extended up to the present time, was 
characterised by the following leading idea, namely, 
to keep the course of instruction—and to that end 
also the instructors — in close touch with the co- 
temporary state of the art as it existed in the best 
workshops. 

To effect this, the first faculty of instructors was, 
as far as possible, selected from men who had per- 
sonal experience as designers and constructors ; and 
these were aided and encouraged to engage in such 
professional work as would not interfere with their 
duties as instructors, but would keep them fully 
abreast with the practice of the day in commercial 
establishments. 

This was effected by establishing a Department 
of Tests, to which were referred numerous problems 
brought for solution in connection with commercial 
work, such as the testing of new forms of steam 
engines and other prime motors, of refrigerating 
machinery, of materials of construction (such as 
metals and alloys), of lubricants; and, when the 
development of the dynamo-electric machine began, 
all forms of electric generators and motors. 

To enumerate all the subjects which have been 
treated in our Department of Tests would occupy 
pages: for it is no exaggeration to say that there 
are few things of interest to the mechanical 
engineer which have not passed through our 
testing department during these 30 years. 

The direction and supervision of these tests have 
always been under the charge of members of our 
faculty, who have thus not only been kept thoroughly 
‘*in line” with the latest ‘‘ practice,” but have be- 
come, from the experience thus acquired, recognised 
‘* authorities ” on many important subjects. 

As the Institute has grown, and additions have 
been made to its faculty, these have been secured 
from our own graduates, who, besides having the 
advantages of a training under such instructors as 
I have described, have had more or less experience 
in the practical operations of the workshop, as well 


field of oo work, and acquire the sort of know- 
ledge of the same which will help them as designers 
of machinery or superintendents of construction, 
rather than the special skill in a narrow field which 
would make them good lathe-hands, or smiths, or 
foundrymen, or pattern-makers. 

That the training of hand and eye thus imparted 
has, moreover, been by no means insignificant, has 
been abundantly shown by the fact that the students 
who, after two years of the above shop-work, are 
brought into the physical and engineering labora- 
tories, where numerous instruments of delicacy and 
precision are placed in their hands, manage these 
with remarkable safety to the instruments, and with 
an accuracy as to results which has often been a 
cause of surprise to their instructors. 

Again, in the last two years of their curriculum, 
the students are engaged on the problems of what 
we have called our experimental course, which to a 
large extent involve exactly the same sort of work 
which, as graduates, they will be likely to meet in 
their professional career. 

The character of this work will be most con- 
cisely shown by a list of a few of the problems of 
this course. Thus it includes, among other things : 

Tests of hot-air engines, as to fuel consumption, 
power generated, &c. 

Tests of gas-engines, as to fuel consumption, power 
generated, &. é 

Tests of air-compressors, as to fuel consumption, 
power generated, &c. E 

Tests of steam boilers, as to fuel consumption, 
power generated, &c. 

Tests of steam engines, condensing, non-con- 
densing, and compound. . 

Tests of centrifugal fans, jet, and displacement 
blowers. 

_Tests of ordinary injectors, exhaust ejectors, and 
ejectors. 

Tests of pumps. 

Tests of steam turbines. 

Tests of rotary engines. 

Tests of water wheels, Pelton wheel, hydraulic 
ram. 

Measurement of flow of water in pipes, and use 
of Venturi meter. 

Tests of refrigerating machines. 

Analysis of chimney gases, and various tests re- 
quiring use of pyrometers. 

Experiments showing effect of counterweights on 
the shaking of an engine. 

Experiments with belting, run on various kinds 
of pulleys. 

Determination of the centrifugal tension in a 
belt running at high speed. 

A glance at the above list will show that the work 
included in this course introduces the student to 
exactly the character of manipulation, and to the 
use of those instruments and machines, which he is 
likely to encounter and be required to use in his 
practical career ; and gives him also such personal 
familiarity with fundamental processes and struc- 
tures, as will contribute in the most direct way to 
his capacity in designing or modifying machines and 


as from having been employed as assistants in | proc 


carrying on the work of the Department of Tests. 

The above brief statement will give some idea as 
to the method pursued in selecting and keeping up 
(or, as I might say by way of illustration, in repair) 
the intellectual part of our ‘‘plant;” and I will 
next refer to our mode of operation in shaping 
material for the ‘* product” (mechanical engineers) 
which we have been turning out. 

In this we have had in view the object of giving 
as large a contact with actual work in the work- 
shops, as was possible within the time limits im- 
posed by other considerations. 

To this end, while our workshop course has 
covered a large range of practical operations 
executed by the student with his own hands, at 
the forge, moulder’s bench. lathe, planer, milling 
machine, pattern-makers’ bench, wood-working 
lathe, and the like, no attempt has been made to 
carry the work or practice on these lines so far as 
to secure what may be called manual dexterity, or, 
in other words, to make the student a competent 
blacksmith, founder, or lathe-hand ; but, as soon 
as he had gone far enough to know how the work 
ought to be done, and the proper handling of tools 
or adjustment of machinery for doing it, he is 
passed on to a new operation. 

In this way our students are carried over a large 





347, 379, 413, 445, 479, 515, 549, 583, 617, 


* See pages 
647, 677, 713, 743, 777, and 813, vol. Ixviii. 





Trocesses. 

It would, therefore, not be unreasonable to expect 
that a student thus trained should soon become 
useful to his employers, when he had become 
familiar with the work carried on in any establish- 
ment in which he secured a position, as a designer 
of new or modified structures, or by suggesting 
improvements or economies in methods. 

Actual results have confirmed this expectation, 
and I could readily relate numerous instances in 
which the work of our graduates has profound] 
modified methods and forms of construction, wit 
the result of contributing important improvements 
and economies to the manufactures in which they 
have been engaged. . 

Though limits of space preclude me from entering 
into any details on the above subject, which would 
occupy a large part of Enainzgnine if fully deve- 
loped, I will make one brief quotation which, by 
reason of the universally-recognised ability and suc- 
cess of its author in his selection of men and 
methods, carries unusual weight. 

In a recent letter, in which he announces his in- 
tention of devoting 50,000 dols. to the erection of 
a new building for our engineering laboratory, 
Mr. Andrew Carnegie says as follows : 

“*' We owe much to Stevens, for many a valuable 
man has come to us from it.” 

This testimony might be supplemented by much 
more of the same kind, but I do not think it needs 
such support. 





But someone might here quote the familiar 


proverb : ‘‘ One swallow does not make a summer,” 
and suggest that the ‘‘ output” of one technical 
school is too small a cause to account for such an 
effect as is here considered ; but to this I would 


reply : 

1. That of the 700 graduates who have received 
the training outlined above, more than 200 are 
to-day in charge of important machine-shops, or 
departments of the same, or in such positions that 
their judgment is a controlling factor in the me- 
chanical side of the business management ; while 
the vast majority of the remainder are on the road 
to like situations. 

2. That there are now, and have been, many 
technical schools in this country who have followed 
more or less closely in our footsteps ; and that 

3. A number of graduates (in fact, 40) are, and 
have been for many years, occupying the chairs of 
mechanical engineering in other technical schools 
and universities. 

In view of the above, I think that I may reason- 
ably pass from the particular to the general, and 
say that I think it reasonable to believe that 
technical education in the mechanic arts in this 
country has exerted a sensible influence on the 
progress of such arts, in the direction of a world- 
wide business competition, by reason of the fact 
that it has been kept in very close touch with the 
actual daily practice of the workshop ; while at the 
same time it has not been allowed to lose its 
educational character, or degenerate into a mere 
teaching of handicrafts. 

As a sort of corollary to the above, the following 
idea is suggested : 

The graduate trained as above, while of course 
greatly inferior in the results of many years of 
practical experience such as is possessed by the 
man who has grown up in the workshop, is, 
nevertheless, furnished with a considerable amount 
of preparation to learn quickly when engaged in 
practical work, so that he acquires the needed 
amount of such practical knowledge within a few 
years, or while he is still young enough not to have 
lost the flexibility of mind and readiness to accept 
suggestions which are essential to the progres- 
sive engineer: especially when the existing con- 
ditions of competition involve the quick appreciation 
and rapid adaptation of new ideas. 





THE HARFLEUR PROVING GROUNDS OF 
MESSRS. SCHNEIDER AND CO. 

Besipes the finely equipped provin ounds for 
artillery, ammunition, and explosives belonging to 
Messrs. Schneider and Co., and situated at Hoc, near 
Havre, and Villedieu, near Creusot, the firm has 
recently acquired a new polygon in the vicinity of 
Havre. It isalarge and long track of ground between 
the Tancarville Canal and the sea, ard is of such an 
extent that ranges of from 3 to 44 miles can be 
secured, the total length of tract being about ten 
miles. Our illustrations on page 18 give various views 
of this polygon, and show earthworks, ballistic in- 
stallations, sea ranges, &c. 

The main firing-line is fitted up with fixed plat- 
forms for the testing of guns of all calibres; at every 
kilometre distance from the main battery are erected 
protected shelters: for taking observations. All the 
shelters are united by telephone with the central 
stand near the main battery. A narrow-gauge railway 
is laid down along the main firing.line. An obser- 
vatory, 20 metres high, provided with all the re- 
quired instruments for registering the temperature, 
barometric pressure, direction and force of wind, &c., 
facilitates observations from one end to the other of 
the proving ground. A battery in casemate is built 
at the head of the firing-line for the testing of high 
explosives. The proving ground was put in use for 
the first time a low months ago; it is admirably 
gi for ballistic tests and long-range firing 
trials. 

The principal work carried out at this polygon is 
as follows : : 

1, Experiments to obtain data for practice tables 
for various types of guns. 

2. Trials for accurate firing at long ranges, espe- 
cially with field, siege, and garrison guns. 

3. Firing tests with high explosives. 

4. Testing explosives. 

The location of the Harfleur polygon is very con- 
venient, as it is not far from Havre, and only three 
hours’ journey from Paris; it therefore possesses ex- 
ceptional facilities to foreign Commissioners and in- 
spection officers, who may require to witness trials, or 
report on completed orders. 





Texas MiINERALS.—A group of capitalists propose to 
work tlie Llano magnetic ore deposits in Texas, 
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ELECTRIC TRAVELLING CRANES. 


One of the subjects discussed at the Engineering 
Conference of the Institution of Civil Engineers in 
June of last year was ‘‘ Cranes and the Power to be 
Used with Them.” The debate was opened by Mr. 
Walter Pitt, who spoke strongly in favour of electric 
power ; indeed, he recommended it for all cranes, 
except those used singly, or with a great range of 

rtability. Of course his views did not go unchal- 
enged, seeing that he allowed but little future for the 
hhydeainiio crane, which is eminently adapted for cer- 
tain classes of work. But he carried his audience 
with him entirely when he said that electric driving 
was the only one to use for overhead travellers. 
This is @ matter which admits of no argument; 
the great requisite of an overhead crane is conveni- 
ence in use and manipulation. There are others, but 
this is the chief, for a crane which can be used quickly 
and easily will very soon save its cost in a works. 
There are no travellers which fulfil this condition like 
those driven by electricity, particularly when the de- 
signer has had the courage to avail himself to the full 
of the agent which he employs. The early cranes had 
one motor, and the power was distributed from this to 
the hoisting barrel], and to the longitudinal and traver- 
sing gears by belts or other mechanisms. The arrange- 
ment was an improvement on the familiar square shaft, 
but still it was very faulty. It showed that the de- 
signer feared the electric motor would give trouble, 
and, therefore, he thought it wise to restrict himself 
to a single one. No doubt he was right; motors have 
been immensely improved of late years, and in no 
respect more than by the use of the carbon brush. 
Without that it would have been a difficult matter 
to have brought the electric tramcar to the point of 
commercial success which it now enjoys, and other 
forms of motive power transmission would have failed, 
in a greater or less degree, to attain their present esta- 
blished pcsition. 

The success of the electric tramway upsets every 

ossible objection which can be raised against the relia- 
pility of the electric motor for other purposes. Ona car 
it runs among slush and mud, is stopped and started 
every two or three minutes, and has often to get into 
motion under loads many times the normal. It ma, 
safely be said that if an electric motor succeeds in suc 
work—and it certainly does succeed—it may be em- 
ployed with the fullest confidence in every position in 
an engineer’s shop, for there it meets with skilled care, 
and the greatest demands that can be made upon it 
are uniformly easier than those found in a tram- 
way. It may be a moot point how far the subdivi- 
sion of electric power should be carried in the driving 
of tools, but its applicability and economy of power 
when used in travelling cranes has passed beyond the 
stage of discussion. The question of economy in the 
driving of a crane is, however, of little moment. 
What does matter is that no time shall be lost at the 
tools. Lathes, planing machines, and other appli- 
ances now represent such an immense capital outlay 
that it is most imperative that they shall work ever 
available minute, and this can only te done if the weak 
can be lifted in and out with expedition and with 
certainty. For this work there is nothing on the 
market equal to the electric crane. 

The most advanced practice in overhead travellers is 
to use a separate motor for each motion, and a crane 
so constructed is illustrated on page 14. It is the 
work of Messrs. Joseph Adamson and Co., of Hyde, 
Cheshire, and has been built for Messrs. Sir W. G. 
Armstrong, Whitworth, and Co., Limited, of 
Openshaw, its capacity being 50 tons. It is 
not many years that Messrs. Adamson have been 
making cranes, their oneal business being that of 
boilermakers, and it will be interesting if we trace 
their connection with the new industry, as their experi- 
ence reflects in a general way the history of the elec- 
tric crane in this country. In the early nineties the 
firm were in want of two additional overhead cranes, 
and after considerable inquiries they determined that 
they should be electrically driven, and that they would 
build them themselves, because at that time the esta- 
blished makers did not recommend this application 
of electric power. The makers of motcrs also cast 
very considerable doubt on the advisability of usin 
reversing motors, while at the same time the cost o 
the motors was very high. In 1893 one of the firm 
went to the United States, and soon found that there 
did not exist the same hesitancy about using re- 
versing motors on the other side of the Atlantic 
as here, and he returned with the conviction that 
they might proceed with confidence. On November 5, 
1894, they set to work their first three-motor crane, 
and during the next two years they constructed 
cranes for their own shop, proceeding tentatively and 
experimenting at their own cost :ather than at that of 
their customers. In that period they built five or six 
cranes, not only as regards the ironwork, but also the 
motors and the electrical equipment. In 1897 they 
began working for the public, and have since turned 
out cranes of various sizes, the latest being exhibited 
by our engravings. 


The crane we illustrate has four motors, two 
being visible in the upper view and two in the 
lower. Their purposes are respectively to drive (1) 
the main barrel, (2) the light barrel, (3) the longi- 
tudinal motion, and (4) the traverse motion, and 
all are supplied with current at 220 volts. The 
main lifting speed is 4 ft. per minute, the corre- 
sponding motor runping at 400 revolutions per minute, 
and the barrel being 2 ft. 6 in, in diameter, there being 
three intermediate shafts between the motor and the 
barrel. All these spur gears are machine cut out of 
the solid, except the last two, which are of the double 
helical type, all being of steel. The first. motion 
wheel has a bronze rim bolted on it. The use of keys 
is avoided wherever possible, the pinions are forged 
solid on their shafts, and the wheels are keyed on 
prolonged bosses formed on the pinions to receive 
them. The load is carried by a steel wire rope 5 in. 
in circumference, passing in two bights round two 
sheaves on the hook block. The two ends of the rope 
are fixed to the drum, and the centre bight is led 
round an equalising pulley shown in Fig. 2, thus giving 
a true vertical lift. 

The light lift is intended to deal with loads up to 
5 tons, and has a barrel 1 ft. 4 in. in diameter, around 
which is wound from each end, a steel rope 2} in. in 
circumference. The speed of lifting is 15 ft. per 
minute, and the revolutions of the motor 300 per 
minute. The speed is reduced at two steps by one 
worm reduction and a pair of spurwheels. The worm 
has four threads, and gears into a wheel with machine- 
cut teeth on a bronze rim. The worm runs in an oil 
bath, and its thrust is taken up ina thrust bearing 
of the marine type. 

Both lifting drums are controlled by electric brakes. 
These are fixed to the motor shafts, and work auto- 
matically without care on the part of the attendant. 
The brake wheel is pressed on by shoes applied by 
springs and released . an electromagnet, which is 
energised when the current is directed to the corre- 
sponding motor. Thus, should the current fail from 
any accidental cause, the brake goes on immediately, 
and holds the load safely. On the other hand, imme- 
diately the attendant sets the crane to lift or lower, 
the brake is taken off. Should the load, in falling, drive 
the motor too rapidly, the back electromotive force 
would reduce the current, and the brake would go 
on of itself. 

The longitudinal motion of the crane is effected by 
the motor fixed on the end of the main girders (Fig. 2), 
the speed of the motor, 300 revolutions per minute, 
being reduced at two stages to give a travelling speed 
of 80 ft. per minute. The traverse motion is derived 
from the motor shown in Fig. 1; this runs at 500 
revolutions, and gives a speed of 40 ft. per minute 
through two reductions. 

The power absorbed by the four motors is as follows 
when the crane is fully loaded: Main hoist, 25 brake 
horse-power ; auxiliary hoist, 12 brake horse-power ; 
traversing, 7 brake horse-power ; and travelling longi- 
tudinally, 5 brake horse-power. 

Leaving for the moment the electrical equipment, 
we will turn to the dimensions and construction of 
the crane itself. The height of lift is 22 ft., the 
span is 27 ft. 4 in., and the distance apart of 
the girders, centre to centre, 7 ft. 64 in. The 
connection between the main girders and the end 

irders is shown in perspective in Fig. 5, and is a 
eature to which Messrs. Adamson pay particular atten- 
tion, as, if the frame of the crane is not per- 
fectly stiff, the connections are sure to work loose, 
while the power required to move it is much increased, 
It-will. be noticed that the main girders rest direttly 
on the end carriages, a square recess being: made in 
their ends for this por se. To convey the vertical 
stress, however, to the se of the girders, a connec- 
tion is made by turned bolts.driven into rhymered 
holes, and it is these bolts rather than the web that 
are depended on. At the same time racking action is 
prevented by gussets, which are parts of the bottom 
lates of the carriages, and are similarly secured to the 

ttom flanges of the main girders by turned bolts. The 
whole forms an exceedingly rigid construction, which 
may be relied upon to keep its position indefinitely. 

Figs. 3 and 4, page 15, show one of the longitudinal 
travelling wheels in the end carriage. These wheels 
can also. be seen in Fig. 2, page 14. The wheel is of 
cast iron, with a rolled-steel tyre, and has cast upon it 
a ring in which the teeth for transmitting the motion 
are machine cut, these teeth gearing into a pinion on 
the train driven by the electric motor. The spindle on 
which the wheelis keyed runs at each end in a gun- 
metal bush. The underside of each bush is cut away 
to allow a light roller, floating in a bath of oil, to run 
in contact with the shaft, and keep it constantly 
flooded with oi]. The arrangement is clearly shown in 
Fig. 4, in which can be seen the door through which the 
calles can be inspected, and the supply of oil renewed. 

To enable them to thoroughly test these cranes before 
they leave the works, Messrs. Adamson have con- 
structed the pit shown in Fig. 8, page 15. In this view 
both the light and the heavy hooks can be seen with 


load of 50 tons, which can be lifted and traversed within. 
the pit as desired. It is not feasible to test the longi- 
tudinal motion in the same way, but in order that this 
may be tried, the cater eels rest on rollers, on 
which they can revolve without progressing. 

By aid of this pit it is possible to carry out elaborate 
trials showing the power consumed in overcoming the 
friction of the gearing. We give the results of two such 
trials in Figs. 6 and 7. The | ets relates to the 50-ton 
gear, with its fourfold reduction by spur gear, which 
gives 1 ft. of lift to the load for every 100 revolutions 
of the motor. As the diameter of the barrel is 
2 ft. 6 in., equal to a circumference of 94} in., and as 
the effect of the snatch-block is to halve this, the multi- 
plication is, when the diameter of the rope is taken 
into account, 1 : 400. The vertical lines in the dia- 
gram represent efficiencies in percentages, while the 
horizontal lines represent the load in tons. Witha 
load of 5 tons the efficiency is 26 per cent.; with 10 tons 
it is 44 per cent.; with 15 tons, 54 per cent.; with 
20 tons, 60 per cent.; with 30 tons, 63 per cent. This 
is the highest efficiency attained, and as this load is 
assumed to be the one most frequently lifted, this is 
a most satisfactory condition of affairs. After this 
point the efficiency falls off very slowly for a time, 
and does not drop below 60 per cent. until 43 tons is 
reached, and at the full load of 50 tons it is still above 
50 per cent. . 

Fig. 6 gives bically the result of tests made 
with the “light “lifting ernel. This lifts 1 ft. for 
every 20 revolutions of the motor, the reduction 
being in the proportion of 1:80. In this case the 
pulley on the hook acts merely to equalise the strain 
and not as asnatch-block. The reduction is made in 
two stages—first by worm and wheel, and second, 
by spur gear, all the teeth being machine-cut. The 
efficiency of the gear rises rapidly (Fig. 7), until the 
load becomes 3 tons, after which it remains very 
nearly constant, rising from 54 per cent. to 55 per 
cent., and then dropping slowly to 53 per cent. These 
results—particularly the latter—will be a revelation 
to many engineers. Worm gear is looked upon with 
much suspicion, and is regarded as a ‘‘ power waster.” 
Much of it deserves the blame which is laid to ite 
charge, because it is badly designed and executed. 
But when the worm and wheel are cut, as in the 
resent instance, on the principles laid down by 
r. G. H. Gibson, and published by us on pages 
403, 438, and 619 of our sixty-third volume (March 
26, April 2, and May 7, 1897), the results do 
not fall very far behind those obtained by spur gear, 
while the advantages in economy of space and silence 
in running are enormous. The efficiency of this worm 
gear must have been very fully 75 per cent. atits best, 
and it is highly creditable to the designer that he 
made the highest efficiency coincide with the most 
frequent load. We need hardly say that no flying 
rope crane, which comes nearest to the electric crane 
in point of convenience of manipulation, could come 
anywhere near these figures of efficiency, which, even 
with anelectric crane, can only be obtained by great care 
and skill in the construction of the motors and gearing. 
The photographs from which our illustrations were 
re sat were taken a short time before we visited 

essrs. Adamson’s works a few weeks ago. The 
show the crane almost ready for testing. > Fig. 1 
the switches and rheostats for controlling the motors 
are shown in the cage in which the man sits. When 
the crane is fivally erected, this cage will bang below 
the girders so that the attendant has a complete view 
of what he is lifting, and can control all the motions 
to a nicety. A platform is also provided for him 
beside one of ‘the cross-girders, to enable him to get at 
the crab. Three cranes of the type we have been de- 
ecribing have now been constructed by Messrs. Adam- 
son, and delivered and erected at Openshaw. 





OsiTuakY.—We.regret to have to announce the death 
of Mr. Thomas Alexander, who died at his residence, 
Paseo de Gracia 123 and 125, Barcelona, Spain, on 
December 20, at the advanced age of 83. Mr. Alexander 
went to Spain over half a century ago, and with his 
brother established an engineering business, which; is 
now one of the most important in Spain, the engines 
constructed by the firm having a high reputation through- 
out Catalonia. Mr. Alexander succeeded in acquiring 
the affection and respect of the natives, and was also ever 
peg to help a fellow-countryman in distress.—The death 
of Mr. R. B. Osborne, an engineer of English birth, but 
one who had long been resident in the United States, is 
announced from Philadelphia. Mr. Osborne was born 
at London in 1815, and, whilst still young, proceeded to 
America, where, after some Western ex he took 
a situation as draughtsman with the Philadelphia and 

uding Rai in whose service he rapidly rose to the 
position of chief engineer, and in this capacity carried 
out many important undertakin Tn 1845, he returned 
to Europe, and was appointed chief engineer to the 
Waterford and Limerick Railway, but resigned this post 
in 1850, and returned to the States, where he was given 
charge of the surveys and construction of the Philadelphia 
and Atlantic City Railway. He was afterwards engeged 
in much engineering work in the neighbourhood of Phila- 
delphia, and was algo frequently employed as an expert 








their sratch-blecks. To the latter is attached the test 





witness on railway matters, 
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50-TON ELECTRIC OVERHEAD TRAVELLING CRANE FOR THE ELSWICK WORKS. 
CONSTRUCTED BY MESSRS. JOSEPH ADAMSON AND CO., HYDE, CHESHIRE. 
(For Description, see Page 13.) 
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DETAILS OF .50-TON ELECTRIC OVERHEAD TRAVELLING CRANE. 
CONSTRUCTED BY MESSRS. JOSEPH ADAMSON AND CO., HYDE, CHESHIRE. 
(For Description, see Page 13.) 
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EPFICIENCY GIVEN= 


WORK DONE IN| RAISING LOAD, 
POWER CONSUMED BY MOTOR. 





TOTAL EFFICIENCY PER CENT. 


LOAD LIFTEDIN TONS. 







RATTO OF GEARING (i.e.2EVS. OF MOTOR PER FOOT OF LIFT) = 100. 
REDUCTION BY SPUR GEARING. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 21, 1899. 

Tuer American iron market is exceptionally strong 
in all branches. Very little new business has been 
done during the past few days. Pig-iron production 
is now 297,000 tons per week; 283 furnaces are in 
blast. It is now estimated that the pig-iron output 
for this year will exceed 15,000,000 tons. A year ago 
stocks were 750,000 tons, and now they are but little 
over 100,000 tons. The highest limit of demand has 
not i been reached, and it is a mere matter of guess- 
work to say just what the consumptive demand for 
1900 will be. Vigorous preparations are being made 
all the way from the Lake Superior ore fields to in- 
crease output. Within three weeks three new and 
large furnaces have been projected; this, however, 
will afford no relief for over a year to come. Large 


quantities of steel billets are being asked for, but the 
attitude of manufacturers for bids is for business. 
Something like a deadlock prevails and will probably 
continue until January, when the necessities of buyers 
will probably drive them into the market; at least, 
that is the view taken by a good many billet manu- 
facturers. 


All the mills are crowded with business, 








and extraordinary requirements are being presented. 
The entire iron trade is verystrong, consumption is very 
heavy and consumptive sone poem are again increas- 
ing. The large contracts placed for the next six or nine 
months will make it possible for consumers to remain 
out of the market for a long time to come; at the same 
time they are anxious to secure supplies in advance, 
lest the hardening tendency may manifest itself. There 
are inquiries at the present time for between 60,000 
and 100,000 tons of steel rails, but railroad builders 
appear to bein no hurry to place their orders. Thereare 
also inquiries in hand for over. 60,000 tons of structural 
material and plate iron, but a great deal of this will 
not be contracted for until January. In other branches 
of the iron trade there is less doing, and not quite as 
much inquiry. Merchant bar is quiet but strong at 
2.10 to 2.25 for refined. The sheet mills are all 
crowded, but are booking very little business at pre- 
sent. Skelp iron is quiet. Merchant steel is also 
quiet, but consumption is very heavy, and it is ex- 
pected that by the opening of January large require- 
ments from the New England States, and the Far 
West will be placed. All of the conditions are about 
as they were a week or a month ago, and the down- 
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ward tendency of prices talked of has not shown 
itself, manufacturers are as busy as possible, and have 
an abundance of business in sight, and it is quite pro- 
bable that the coming winter will eclipse. all other 
winters for the volume of business done. Old material 
has taken a turn downward. Old iron rails have 
dropped to 27, foundry and forge irons remain where 


they were. 
December 28, 1899. 

This week closes the most exciting year in the 
American iron and steel trades. The month of De- 
cember has been the quietest month in the year, and 
this week has been the | bear: in the month, Scarcely 
any business is being done or thought of at present. 
The conditions of the iron trade were never more satis- 
factory than at present. M of iron and steel 
mills are more concerned in datching up than in com- 
pleting contracts and getting new business. The 
oversold condition of manufacturing plants through- 
out the country is well understood. The i- 
bility of a slight weakening in prices will do much 
to prevent new customers from crowding _ their 
orders on the market. This fact accounts for 





the quietude of December. If, however, we judge 
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this market by the possibility of inquiry for material, 
the conclusion must be drawn that consumers antici- 
age no reaction of prices. Their conclusion seems to 

that the production capacity of iron and steel 
plants is so far oversold that an upward tendency is 
more likely than downward. In all Western points, 
such as Chicago, Cincinnati, St. Louis, and smaller 
cities, a good deal of inquiry is under consideration. 
Most of the furnaces in Alabama are sold up for 
the first six months of the year. Those generally 
throughout the north and west are sold up to that 
extent. The only question our managers have to 
settle, or will be called upon soon to settle, will be 
their policy for the remaining six months. Some mills 
are sold up to October 1, but not fully. All manu- 
facturers would prefer to take more large contracts 
for such remote delivery. There is a noticeable in- 
erease in bar iron in all Western markets. Specifica- 
tions are coming in to manufacturers of cars with con- 
tracts in hand. Large building operations are looming 
up in Chicago, and the employers and workmen 
are endeavouring to come to terms with reference to 
wages. Labour disputes have been of long standing 
there, and threaten to tie up everything next year. 
The requirements of agricultural implement manufac- 
turers throughout the West have kept the merchant 
steel mills filled up to two or three months. Inquiries 
for black and galvanised iron at Chicago are increas- 
ing. Orders for about 40,000 to 50,000 tons of 
steel rails will be placed at Chicago in January. 
The Bessemer pig market at Pittsburg has been quiet 
for a few days. Bessemer is 24 dols. at valley furnaces. 
Steel billets 35 dols. The beam pool held a meeting 
and decided to continue quotations where they were. 
A good deal of work is coming up for structural ma- 
terial. Ninety-inch wide plates are quoted at 2.50 dols. 
in Western Pennsylvania mills. Standard sections of 
steel rails 35 dols. to 37 dols. There are no new de- 
velopments in the Carnegie situation, and if Mr. 
Carn@gie bas a grip on the situation it cannot be 
changed wnder any consideration or by any combi- 
nation, Considerable difficulty still prevails in 
certain legalities on account of the procuring of 


cars for freight. Copper producers here show no 
disposition to sell. Heavy shipments of pig lead are 
being made from the West to New York. The total 


copper prodygtion of the United States, including out- 
side sources fap the first six months of this year, was 
124,487 tong, The product of foreign mines was 
48,629 tons. ‘Production of copper for the past five 
months to December 1, 113,911 tons. Foreign product 
$8,251 tons. Uuited States exports 47,802 tons. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The market was quiet but 
very steady on Thursday forenoon, and about 12,000 tons 
of iron were dealt_in at rather better prices. Scotch war- 
rants, after being 3d. per ton up at 64s, 5d. per ton cash, 
left off at 64s. 24d. per ton buyers. Cleveland left off 
per ton up at 64s. 14d. per ton, and Cumberland 
hematite iron was 24d. per ton up at 71s. 104d per 
ton cash buyers. There was a further improvement 
in prices in the afternoon. Scotch warrants closed 64d. 
r ton up on the day at 64s, 84d. Spel ton cash ie 
Geveben 74d. up, and Cumberiand hematite iron 4d. u 
per ton cash buyers. The turnover would be about 25, 
tons. At the close the settlement prices were: Scotch 
iron, 64s. 9d. per ton ; Cleveland, 64s. 44d.; Cumberland 
and Middlesbrough hematite iron, 72s. and 76s. per ton. 
A good business was done on Friday forenoon, and prices 
were very strong. Some of the business done was reported 
to be fresh buying from England, while many small 
“bear” accounts were equated in view of the holidays. 
About 25,000 tons chan hands. The market was 
suspended at noon for the New Year holidays. The 
following are the quotations for No, 1 makers’ iron: 
Clyde, 83s. = ton; Gartsherrie, 84s.; Summerlee 
and Calder, ; Coltness, 863, — the oe gerd all 
launched at Gl w; Glengarnock (launched at Ar- 
drossan), 823.; Shotts, 85s; and Carron out of the 
market. Business was resumed this forenoon. A 
fair amount of dealing was engaged in. Some 20,000 
tons were dealt in. The tone was strong, following on 
the advance reported from London yesterday. As com- 
pared with last Friday’s close, Scotch iron rose 1s. 10d. 
per ton. About 20,000 tons changed hands in the after- 
noon, and prices were easier than in the morning by 1d. 
to 3d. per ton. The settlem2nt prices were 67s. 44d., 
67s. 1}d., 748. 10}d., and 76s. per ton. Transac- 
tions have not been numerous, due, —. to the 
holiday season, and to the monotony of the news from 
South Africa. American reports are again uacertain, 
owing, doubtless, to the enormous increase in produc- 
power during the past few months. The effect 


tive 
——- has not yet had 


of this enormously increased 
time to tell on consumers’ ideas, hence the hesitancy. 
Continental inquiries have m much heavier during 
the past week, the late fall in prices having evidently 
brought out buyers. Were the fears of dear money 
allayed, it seems evident that the large decrease 
of stocks in the public warrant stores here would 
attract the attention of speculators to a much 
reater extent than it has done. The number of blast- 
urnaces in active operation is 97, against 83 at time of last 
report, and 82 at the same time year ago. The stock of 





pig iron in Messrs. Connal and Co.’s public warrant 
stores stood yesterday afternoon at 245,258 tons, as com- 
pared with 247,378 tons Fieger week, thus showing a 
reduction of 2120 tons for the week. 


Finished Iron and Steel.—There is still a brisk condi- 
tion of things in the finished iron trade ; at the present 
moment, however, manufacturing operations are sus- 
pended on account of the New Year holidays. In the 
steel trade, the same condition of things is the rule. 
The Steel Company of Scotland have had a very busy 
year, and so also have the other big concerns in the West 
of Scotland—Colville’s, Beardmore’s, Glasgow Iron and 
nes Company, &c., and prices have been well main- 
tained. 


Furnaces out of Blast.—Four blast - furnaces—three 
making hematite iron and one making ordinary iron— 
at Clyde Iron Works, have been put out of blast, leaving 
79 in active operation. Of the total now blowing, 38 are 
producing hematite iron, 36 ordinary iron, and 5 basic 
iron. Scotch hematite, laid down at the steel works, is 
quoted at 80s. to 81s. per ton. 


Glasgow Copper Market.--Copper changed hands last 
Thursday forenoon to the extent of 25 tons, and the 
market seemed to have assumed a healthier position, and 
small contango being obtainable. There was nothing done 
in the afternoon, but the quotations further hardened to 
692. per ton cash and to 69/. 5s. three months. The metal 
was not dealt in on Friday forenoon, but it was quoted at 
10s. per ton up at 697. 10s. buyers, and 12s. 6d. up for 
three months, at 69/. 17s. 6d. per ton. 


The Nickel Ore Industry.—Word has arrived in Glas- 
w to the effect that the Lieutenant-Governor of Ontario 
signed an Order-in-Council making it a condition of 
all future patents for nickel lands that neither the ore nor 
the matte shall be exported from Ontario. The effect of 
the order may result in the establishment in Ontario of 
extensive works for the production of nickel. It is said 
to be the intention of the Colonial Government to re- 
mm negotiations with the Imperial authorities, under 
which the Lords Commissioners of the Admiralty may 
obtain an interest in the still unpatented nickel lands of 
the province of Ontario, and by means of their development 
secure an unlimited supply of nickel oreforthe manufacture 
of armour-plate and other materials for the protection and 
equipment of ships of war. A similar offer was made by 
the vincial Government in 1891, but as the merits of 
nickel in connection with the manufacture of armour- 
plate had not then been made apparent, the Lords of the 
Admiralty did not deem it wise to avail themselves of the 
rivilege tendered. The Order-in-Council provides also 
for the refining in Ontario of nickel ores produced from 
lands that may henceforth be patented. 


Funeral of Mr. John Napier.—The remains of the late 
Mr. John Napier, of the well-known Clyde shipbuilding 
firm of Messrs. Robert Napier and Sons, were brought 
on Monday evening to Glasgow from London, where his 
death took aged last week, and where he lived almost 
constantly for many years, associated with Sir Donald 
Currie in the management of the Currie ‘‘ Castle” Line 
of steamers. On the sagen d day the deceased gentle- 
man was buried in the family vault at the Necropoli 
His brother, James R. Napier, F.R.S., died fully fifteen 
years ago. The two brothers were the ‘“‘sons” of the 
firm of R. Napier and Sons. 


Death of Mr. Oliphant, ineer.—Mr. James Oliphant, 
of Broompark, Denny, near Falkirk, died on Friday morn- 
ing, at the advanced age of ei on Sg years. He was 
partner of the late firm of Messrs. T. and J. Oliphant, 
engineers and millwrights, Denny, on an extensive scale. 
He gave up business many years ago. 

Steamship Contract.—Messrs. Barclay, Curle, and Co, 
of Whiteinch, Glasgow, have received an order from the 
Peninsular and Oriental Steam Navigation Company for 
a steamer of about 7000 tons. 

Electrical Engineer for the New Zealand Government 
Railways.—Mr. H. Wynne, the signal superintendent of 
the Highland Railway Company, has heen chosen out 
of a large number of applicants for the important post of 
chief signal and electrical engineer of the New Zealand 
Railways. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Holidays.—In all the large manufacturing centres 
of South Yorkshire the Christmas and New Year holi- 
days have been taken advantage of to the full extent. 
Work is plentiful, and the pressure in some branches of 
the engineering trades extreme. The dislocation of 
e, however, caused 4 the difficulty experienced in 
obtaining supplies of fuel has been such as to induce 
manufacturers to prolong the holiday recess as long as 
possible, in the bope of securing a reserve of coal. Most 
of the large firms resumed work at the inning of the 
week, but some departments only restarted to-day. 


Sheffield Electric Tramways.—The Sheffield Corpora- 
tion are experiencing great difficulty in obtaining 
machinery to provide the n power to drive their 
cars: The three routes on which electric traction is now 
in use overload the engines in their possession, and 
although other sections are ready for the cars, they are 
compelled to limit the existing service, and quite unable 
to undertake new districts, Machinery which should 
have been working weeks has not been delivered, 
and in consequence of this lack of driving power, the 
extensions have been brought to a standstill. Very 
shortly the tramway committee will have 138 electric 
cars at their disposal, but it is estimated that at least 
250 cars will be required by the time the various exten- 
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sions are completed. The committee are at present 
themselves building a sample car to ascertain whether it 
would be more economical for the Corporation to manu- 
facture its own cars in future. 

Yorkshire Miners’ Association.—The annual meeting of 
the above Association was held at Barnsley last week, and 
discussed the wi question with to the terms 
drawn up by the Conciliation Board. The recommenda- 
tion is that the Conciliation Board, which expired on 
December 31, should be prolonged for a further term of 
three years, with the present mmimum of 30 per cent. on 
the 1888 rates, and increased maximum of per cent., 
with an advance of 5 per cent. to underground labour 
_ oe} err md day in Beane — The 

uncil deci y a large majority to accept the proposals 
of the Conciliation Board. 3 

Steel and Iron.—The holidays have prevented much 
business being done in the steel and iron trades of the 
district, but gs meg are still being eagerly bought 
up, and prices show every sign of further substantial 

vances. 


South Yorkshire Coal Trade.—The dislocation of traffic 
on the various lines in South Yorkshire has not yet been 
overcome, although the pits have been absolutely idle 
throughout the holidays. The glut on the railways is 
having a serious effect on trade, and much inconvenience 
and loss is experienced. It is now feared that even should 
the congestion be relieved at an early date, there will 
still be a great scarcity of fuel, for the demand has for 
long been sufficient to take all the coal that could be pro- 
duced if the collieries were working full time. This they 
have not done for weeks, and stocks have been so de- 
pleted as to be practically non-existent. Gas companies 
in some districts have barely enough fuel to last them 
from day to day, and slightest further breakdown might 
plunge a whole district in darkness. Prices are advancing. 
Lists are practically withdrawn, and coal that can be 
pees elivered is snapped up at whatever price is 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The Exchange was re- 
opened to-day after the holidays, but few people 
attended, and it was not easy to obtain information 
as to the state of the market. There was certainly 
a better tone than was apparent just before the 
holidays, but traders were in no very great hurry 
to do business, At the same time a cheerful view of 
the future was taken, and brisk trade was generally 
predicted. With makers’ No. 3 Cleveland pig was 68s., 
and that price was paid, but merchants pat at 67s. 6d., 
which was also about the price of foundry No. 4 and grey 
forge. Middlesbrough warrants advanced to 67s. 4d., but 
they eased laterin the day, and at the close of the market 
were 67s. 14d. cash buyers, There was little doing in 
east coast hematite pig, owing to the fact that there was 
practically no iron available for sale. Mixed numbers 
were quoted 77s. 6d. to 80s., sellers, as a rule, adhering 
a to the latter figure. Spanish ore showed no 
change. 


Manufactured Iron and Steel.—The finished iron and 
steel works are again in operation. Producers of nearly 
all descriptions report that they are very full of orders 
and pressed for delivery. Prices all round are strong, 
and the tendency is to advance them, but it can hardly 
be said that any quotable change has occurred since we 
last reported. Common iron bars are 8/..153., best bars 
91. 5s., iron and steel ship-plates each 8/., and iron and 
steel ship-angies each 7/, 153.—all less the customary 
24 per cent. discount. 


Middlesbrough Iron and Steel Exports.—The Customs 
returns of pig iron, manufactured iron and steel, from 
Middlesbrough, for December, show that although there 
was a heavy drop in the exports of pig iron as compared 
with November, it is a satisfactory mber return, 
and shows great trade activity in the district. The 
figures were: Pig iron, 76,054 tons; manufactured iron, 
15,784 tons: steel, 17,623 tons. Details: Pig iron— 
Scotland, 16,568 tons ; Wales, 1330; Tyne, 3456; other 

rts, 2839—total coastwise, 24,183 tons; Holland, 

,690; Germany, 2990 ; France, 8644; Denmark, 1425; 
Sweden, 3610; Belgium, 6283; Italy, 5080; Norway, 
2895; Australia (Queensland), 20; India, 70; Hong Kong, 
100; Singapore, 100; Japan, 54—total foreign, 51,871 
tons. Manufactured iron: Scotland, 844; Wales, 40; 
other parts, 10,869—total coastwise, 11,753 tons ; Hol- 
land, 1299; Germany, 2; Sweden, 20; ium, 20; 
Norway, 75; India, 1263; Hong Kong, 17; Japan, 72; 
Russia, 11; Natal, 700; Portuguese East Africa, 556— 
total foreign, 4031 tons. Steel: Scotland, 158; Wales, 
424; other ports, 3007—total coastwise, 3690 tons; Hol- 
land, 3320; Germany, 398; Denmark, 2324; Sweden, 
83; ‘Australia (Queensland), 1384; India, 550; Japan, 
448 ; Russia, 157; Natal, 300; Portuguese East Africa, 
4855 ; China, 35; Egypt, 69—total foreign, 13,933 tons. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—There have been fairly numerous inquiries 
for steam coal for shipment this month, Buyers, how- 
ever, are not inclined to pay the high prices demanded. 
The best steam coal han basin —— at 27s. to 30s. per 
ton, while “mee A qualities have brought 24s. to 26s. 
vd ton. Household coal has shown little change ; No. 3 
hondda large has made 20s. to 21s. ton. Coke has 


about maintained late rates; foundry qualities have 
brought 28s. to 30s. per ton; and furnace ditto 263, to 
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28s. ton. As regards iron ore, the current quotation 
for the best rubio is 19s. to 20s. per ton. 
Llanelly.—Reporting to Sir A. Ste n 
provement scheme of the Llanelly Harbour Commis- 
sioners, Mr. G. N. Abernethy observes: ‘‘In connection 
with any future work, I would most strongly recommend 
that the north training wall should be entirely removed, 
and that any training or protecting work at or near 
Llanelly Lighthouse should be constructed in a line with 
the flood current. The only effect produced by the south 
wall is to pe ye and maintain a short, detached, and 
useless channel at @ distance of half a mile or so away 
from the entrance to Llanelly Harbour. This is obviously 
not the position that a navigable channel to Llanelly 
should occupy ; but as this south wall is a work of con- 
siderable magnitude, I should hesitate in recommending 
its alteration or removal at present ; but it must be borne 
in mind, however, that this work is also come | the line of 
the current, and ‘in all probability it would ultimately 
prove necessary to remove and divert it. I think it pos- 
sible, however, that if proeer means were taken to protect 
the north channel, and to remove the obstructions which 
exist off Penrhyn-gwyn Point, considerable improvements 
might be effected at the entrance to Llanelly Harbour. 
T am convinced, from — experience, that any attempt to 
form a straight, navigable channel from Llanelly to Barry 


ey upon an im- 


Port, through the extensive sandbanks which exist, and- 


in a@ contrary direction to the set of the flood stream, 
would be absolutely futile.” 


Nettlefolds at Newport.—Nettlefolds (Limited) have 
recently acquired a strip of land fronting the Usk, near 
the Old Docks, Newport, for the purpose of aio a 
nail factory upon it. For several years, the company has 
carried on large works at Rogerstone, near Newport. 


Advancing Coal.—Within a month, there have been 
three advances of ls. per ton in the price of Forest of 
Dean house coal; and, as compared with the summer, 
coal is now 4s. 6d. per ton dearer. Within the same 
period, colliers’ wages have been advanced some 20 per 
cent., and they now stand higher than for many years 
past. The best block coal is quoted at 16s. 6d. per ton 
at the pits. The fourth and last advance of 1s. per ton 
announced by the Associated House-Coal Owners was 
made on Monday. The coalowners at a recent meeting 
were strongly inclined to a rise of 2s. per ton, it being 
urged by coal factors that such an advance was justified ; 
but more moderate proposals were accepted, it being held 
that an advance of 1s, per ton would be likely to be of a 
permanent character. One consequence of the extra- 
ordinary rise in coal prices is that the Cinderford Gas 
Company has given notice of an advance in the price 
of gas. Y 

Smelting at Barry.—The Armstrong Syndicate, Limited, 
London, has now completed branch smelting works on 
Sully Moors, Cadoxton, in the immediate vicinity of the 
Barry No.2 Dock. The necessary machinery has also 
been laid down, so that everything is practically in 
readiness for the commencement of working operations. 
In addition to this, the first cargo of silver ore has 
arrived at Barry Docks, and several additional cargoes 
are to follow. 

Electric Power in Wales.—A Bill for incorporating and 
conferring powers on ‘‘ The South Wales Electrical Power 
Distribution Company” has been deposited for the con- 
sideration of Parliament next session. The capital of the 
company is to be 750,000/., divided into 75,000 shares of 
107. each; but with the right to divide these shares into 
preferred half-shares and deferred half-shares. Upon 
this capital it is proposed to raise a further 250,000, by 
the creation of debenture stock ; but it is expressly pro- 
vided that no compulsory powers shall be put in force 
until at least 100,000/. of the share capital shall have been 
subscribed, under contract binding on the parties. The 
pro area of supply is to be the whole of the couat 
of Glamorgan, and so much of the county of Monmout 
as lies between the county of Glamorgan and the River 
Usk to the west of that river, including the whole of the 
county boroughs of Cardiff, Swansea, and Newport (part 
of which last-mentioned borough is east of the River 
Usk), and all cities, boroughs, county boroughs, urban 
and rural district councils, parish councils, and other 
pein townships, and places situated within such area. 

he Bill provides for the erection of three generating or 
power stations. The first will be erected in the parish 
of Lantwit Vardre, on an area of 19 acres, between the 
Taff and the Taff Vale earagon ' (Cardiff to Pontypridd 
line), The second station will occupy an area of 
acres in the parish of Panteg, between the Great Western 
a! Vale and Aberdare Extension line) and the Great 

estern (Monmouthshire) Railway (Eastern Valley sec- 
tion). The third station will be erected in Neath, on an 
area of 84 acres, between the Rhondda and Swansea Bay 
Railway and the Neath Canal. 


Welsh House Coal.—During the past six months house 
coal has advanced in the Swansea Valley from 14s. to 
22s. 6d. per ton; while the supply is now insufficient. 


The Electric Light at Monmouth.—At the monthly 
meeting of the Monmouth Town Council on Monday, it 
was decided that another turbine and another engine of 

horse-power would be required, in addition to an 
extra turbine now on order, to meet the increased demand 
for the electric light in the town. 

Public Works at Cardiff.—A Bill, promoted by the 
Cardiff Town Council in Parliament this year, will, if it 
passes substantially in its present form, provide for an 
expenditure of 770,000/. This, however, is an extreme 
estimate. The items specially mentioned’in the Bill are 
the following: Construction of sewers, 181,000/. ; road 
works, 116,000/.; construction of tramways, 260,000/. ; 
purchase ef Penarth County School, 70677, 





MISCELLANEA. 


_ THE applications for Provisional Orders for electric 
lighting deposited with the Board of Trade before Decem- 
ber 21 last, numbered 108. 


The gold yield of New South Wales for the month of 
December amounted to 50,058 oz., valued at. 172,274/. 
Exclusive of 10,719 oz. sent to the Victorian Mint, the 
yield for the year 1899 was 509,418 oz, valu at 
1,936, 9857. 

It is rumoured in Paris that the Commission appointed 
by the President of the United States to inquire into the 
ang status and the future possibilities of .the Panama 

anal, with a view to comparing its advantages with 
those offered by the Nicaraguan scheme, will report in 
favour of the Panama plan. 


The traffic receipts for the week ending December 24, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,873,821/., which was earned on 19,548 
miles. For the corresponding week in 1898 the receipts 
of the same lines amounted to 1,823,244/., with 19, 
miles open. There was thus an increase of 50,577/. in 
the receipts, and an increase of 2947 in the mileage. 


Machines for registering and counting votes are, it 
would seem, now being eal in several cities in the United 
States. A favourable report on the working of these ma- 
chines has been mescanen # to the town of Ithaca by a com- 
mittee comprising amongst its members Professor R. 
Thurston. One great advantage possessed by these ma- 
chines lies in the fact that every vote is counted when 
registered, so that at the end of the polling day, the totals 
can be immediately read off and the result declared with- 
out loss of time. 

The American Consul at Roubaix reports that an 
artificial stone is now being imported into France from 
Belgium. The stone is manufactured at Uccles, near 
Brussels, and consists of 80 parts of extremely clean and 
dry coarse sand, mixed with 20 parts of very finely ground 
hydraulic lime. The mixture is placed in an iron mould 
and plunged into water, which is then boiled for 72 hours 
at temperature of 320 deg. Fahr. The stone thus pro- 
duced hardens rapidly on exposure to air, and costs, it is 
stated, only 1d. per cubic foot. 


The annual report on the engineering trades issued by 
Messrs. Matheson and Grant reports that there is great 
activity in all branches of trade, and prospects for the 
immediate future are good ; but the rise in the bank rate 
may, it is stated, check the prosecution. of many enter- 
prises by which engineers would benefit. The rise of 
prices has been general. Steam coal f.o.b. Cardiff is now 
19s, per ton; whilst in 1898 was 1ls., and in 1896, 10s. 
Middlesbrough pig which in January, 1895, was 1/. 15/. 
per ton now stands at 3/.5s., and steel ship-plates 4/, 15s. 
per ton in January, 1895, now stand at 8/. per ton. 


On December 28, the last rails were laid down on the 
Trans-Baikal section of the Siberian Railway, thus com- 
pleting for the present the great enterprise begun in 1891, 
and establishing uninterrupted steam communication 
between Western Europe, St. Petersburg, and the ex- 
treme eastern limits of the Russian Empire on the Pacific 
Coast. The length of this last section just finished is 
693 miles, from the eastern shores of Baikal, going 
through Chita to Stretensk on the river Shika, a tributary 
to the Amur. The trains are transpo' across the 
Baikal Lake on the ice-breaking ferry boat built by Sir 
William Armstrong and Co., and from Stretensk the river 
route must be used to arrive at Khabarovsk, whence the 
Uszuri section of the railway runs on to Vladivostok. 


Large extensions are about to be made to the electric 
lighting plant belonging to the Dublin Corporation. 
Acting on the advice of their consulting engineer, Mr. 
R. Hammond, M. Inst. C.E., the Electric Lightin 
Committee propose that a new station should be ated 
at Pigeon House Fort, with capacity sufficient to supply 
100,000 eight candle-power lamps, all running at on 
which is held to be equivalent to 150,000 lamps installed 
on consumers’ premises, The plant at Pigeon House 
Fort is to be of the three-phase alternating type, provid- 
ing current at a potential of 5000 volts, a portion of 
which will, at the existing station at Fleet-street, be 
transformed down to ted een of 2400 volts, and distri- 
buted over the five feeders now supplied from that point. 
Hitherto these have been worked at a potential of 
2000 volts, so that their capacity will be considerably in- 
creased. The remainder of the energy delivered to this 


5} | distributing station will be sent on at its full potential 


to 19 transformer sub-stations, whence it will be distri- 
buted to consumers’ premises. Slow-speed engines are to 
be used at the generating station, the plant there consist- 
ing of two 1000-kilowatt and two 500-kilowatt generators, 
whilst there will also be two exciters. ha gene- 
rators will generate the current at a low voltage, the line 
pressure being afterwards obtained by means of step-up 
transformers. The reason given for this ement is 
the advisability of avoiding the risk to the insulation 


which might arise owing to salt from the sea entering. the 
station during stormy weather. The boiler-house will be 
— with water-tube boilers fitted with automatic 
stokers. 


In a report to the United States Goverment, Admiral 
O’Neil compares the merits of the Harveyed armour and 
Krupp plates. The Krupp plates contain three-quarters 
of 1 per cent. more nickel than is usual in Harveyed 
plates, and, in addition to this, 45 lb. of chrome metal 
per ton of ingot. These ingots weigh two and-a-quarter 
times as much as the finished plate, and all the chromium 
contained in the scrap is lost on remelting. The use of 
chromium in steel is attended with much difficulty, as 
ingots containing it are liable to crack in manufacture ; 





but these drawbacks have been overcome by Krupp. In 


addition to the above, another alloy is added to the metal, 
the nature of this ingredient being kept secret. 

peng + gies se, Admiral O’Neil states, much superior 
to the yed. With the Harvey process it is not 
possible to extend the super-carbonisation beyond 1 in. to 
1}in. from the face of the plate ; whilst, with the Krupp, this 
super-carbonisation can be extended to any depth, and the 
progress of the operation tested from time to time, which is 
not —_ with the Harvey —— and the latter is 
thus less certain. The back of a Krupp plate is, more- 
over, exceedingly tough, and it will thus stand ex- 
tremely. heavy punishment without cracking. e 
present acceptance test for 6-in. armour for United States 
warships requires that the plate shall absorb 3324 foot- 
tons of energy, whilst the specifications for Krupp plates 
call for an absorption of 7389 foot-tons. The cost of 
[poten Aeon degrees of protection with Harveyed and 
Krupp plates is not widely different, but the latter is 
somewhat more expensive. With the same weight of 
armour much greater protection is afforded by the Krupp 
plates, but the cost is correspondingly higher. ~ 


A paper by Major A. H. Gondon, published in a recent 
issue of the Micmatings of the Royal Artillery Institu- 
tion, gives some interesting information as to the per- 
formances of the Lyddite howitzers. Last year a brigade 
division of these weapons were exercised at Okehampton 
for the first time, and the results exceeded expectations. 
The rate of ‘battery fire” averaged 11.06 seconds, and 


H. | when firing behind cover making use of observation parties 


about 2000 yards to a flank, excellent practice was made, 
although the target could not be seen by the layers. Thus, 
at a range of 3550 yards 25 out of 44 shells pitched on the 
target, which was a rectangle, 150 yards wide by 
50 yards deep, the long side being at right angles to 
the line of fire. For all elevations exceeding 8 deg. 
inclinometers are used for laying, in place of tangent 
sights. As the range at 10 deg. elevation with full charge 
is only 1600 yards, it will be seen that the inclinometer 
must be used practically exclusively. Howitzers are 
stated to be particularly useful for indirect fire, as their 
high ag ogo’ facilitates the placing of them behind 
cover. In such conditions the guns are laid with the 
assistance of aiming posts driven into the ground about 
50 yards in front of the gun, and in a line between it and 
the target, Auxiliary marks are also made use of, this 
being facilitated by the fact that the sights can be 
swivelled 9 deg. to the left of the line of fire, and 7 deg. 
to the right. Difference of level in the gun wheels intro- 
duces an error. Its amount is obtained by a clinometer 
showing the inclination of the axis to the horizontal, and 
is corrected by swivelling the sights right or left. The 
work of running up the guns is said to be very heavy, 
and the shells are also of considerable weight, so that 
full detachments are necessary for efficiency. As to 
mobility, whilst the howitzers are much heavier than the 
15-pounder field pieces, they are stated to be as mobile 
as the latter for short advances. 


An elaborate investigation into the resistances experi- 
enced by bicycles, conducted by Professor R. C. Carpenter 
and published in the Sibley Journal of Engineering, shows 
that the most important of these is due to wind pressure, 
after which comes losses in the and finally in the 
transmitting mechanism. The losses occurring in the 
last are, however, generally very small. The 7 resis- 
tance varies enormously with different makes. With the 
worst tyres tested, the efficiency, at the moderate 
power of 3000 foot-pounds per minute, corresponding 
to easy riding, was 42 per cent., whilst with the best 
tyre this was to 70 per cent.; so that, so far 
as this element of resistance is concerned, the wheel 
could have ridden 70 miles on the best tyre with no 
greater expenditure of energy than was needed to drive 
the former 42 miles. The best chain gears are somewhat 
——— to the best chainless, but chains vary greatly in 
efficiency, and a moreover, are much more affected 
by dirt and dust than others. With the best chain 
tested the loss in transmission was only 2 per cent., 
when a power of 2500 foot-pounds Pl minute was 
applied, and this loss steadily diminished as the load was 
increased down to 0.4 per cent., when the power trans- 
mitted was 25,000 foot-pounds a minute. With this 


chain a kind of knife edge was substituted for the rivets or 
pins usually used. With ordinary t of chain the 
results are not as good, still the worst of those tabulated 


by Professor Carpenter gave an efficiency of 90 per cent, 
at low loads, and 96.2 per cent. with heavy loads, the 
power transmitted being as before 2500 foot-pounds per 
minute in the one case, and 25,000 foot-pounds per 
minute in the other. Figures almost identical s with these 
were obtained with the best of the chainless gears, the 
efficiencies under the conditions named being respectively 
91.67 and 96.5 per cent. The air resistance, Professor 
Carpenter states, is found to correspond well with the 
following formula : 
R-AY? 

200 
where R is the resistance in pounds, A the area exposed 
normal to the line of motion, in — feet, and V the 
velocity in miles per hour. By bending forward the rider 
can, it is stated, reduce his effective area to about 1.5 
square feet, 





New Coat-Minine Company.—A new company, to be 
known as the Hulam Coal Company, has been formed to 
open out coalfields along the coast between the Hartle- 
pools and Seaham Harbours. The capital of the compan 

will be 400,0002, of which 260,000/. has been ya te 
Agreements as to royalties have been concluded, and 
sinkiog operations will be commenced when a proposed 
new railway between Hartlepool and Seaham om been 





constructed, 
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THE RIGHTS OF RIPARIAN OWNERS. 

THE demand for pure water daily becomes more 
and more urgent, not only for domestic purposes, 
but for a number of manufacturing processes in 
which it plays an important part. The country 
suffers for the benefit of the large towns. Water 
which formerly found its way from the spring to 
the sea is now pumped and sent eis miles 
of pipes to distant cities. Millowners who have 
established themselves on the banks of a stream 
with a view to being within reach of a constant 
supply, find the flow diminishing or becoming so 
impure as to be useless for the purposes to which 
they intend to put it. Wells, whether shallow or 
deep are sunk in vain, and the manufacturer must 
needs consider in what way he may best protect his 
right to the undiminished and unpolluted flow of 
the water which laves the wall of his mill, 

Dealing first with water which flows and has 
flowed along a natural course from time immemo- 
rial, it should be remembered that the riparian 
owner is entitled to the water wsques ad medium filum 
aque. This must not be taken to mean that he 
owns the water. He is entitled to make use of it, 
and to protect his right to make use of it in its 
pure and unadulterated condition. He is entitled, 
moreover, to restrain any undue interference with 
the speed of the current. Thus in the case of 
Robinson v. Lord Byron, which was tried in 1785, 
it was decided that an action lay against a lower 
riparian owner, who by constructing a dam checked 
the rapidity of the stream. It stands to reason 
that the damming of the stream higher up could be 
restrained in a similar manner. 

It has been said that the riparian proprietor is 
entitled to the water in its pure state. It has 
long been the law of England that.a man has no 
right to allow noxious matter to flow into a stream 
to the prejudice of persons lower down, but there 
are cases in which a right to do so may be acquired 
by prescription. Nevertheless, it is conceivable 
that water holding a small amount of impurities in 
suspension or solution would be useful for some 
pu In such a case the riparian owner can 
restrain its further pollution, and it would be no 
answer to an action that other manufacturers are 
contributing their quota of noxious material. 

But perhaps the most important right which a 
riparian owner may exercise is that of taking water 
for use and consumption. To take water from the 
river is the unive rivilege in such cases, the sole 
question being one of amount. This oe org upon 
what is reasonable for his needs and what propor- 
tion of the water in the river should be allowed to 








Between these conflicting interests there lies a 
happy mean which must be investigated by the 


was clearly propounded in Embrey v. Owen [1851 
6 Ex. R. p. a7. In the course of his judgment 
Baron Parke said, ‘‘On the one hand, it could 
not be admitted that the owner of a tract of many 
thousand acres of — soil abutting on one part 
of the stream could be permitted to irrigate them 
continually by canals and drains, and to cause a 
serious diminution of the quantity of water .. .; 
on the other hand, one’s common sense would be 
shocked by supposing that a riparian owner could 
not dip a watering pot into the stream in order to 
water his garden, or allow his family or his cattle 
to drink it.” And Lord Kingsdown has said that 
every riparian owner has a right to’the ‘‘ordinary ”’ 
use of water without regard to the effect upon other 
proprietors, but that he can only use it for ‘‘ ex- 
traordi ” purposes if he does not interfere with 
the rights of others. 

Having dealt with the rights and liabilities of 
riparian owners, in so far as they are affected by 
the principles of the common law, it is interesting 
to observe how that law has been modified by 
statute, and in view of a recent case in the Court 
of Appeal, this investigation becomes all the more 
instructive. The Rivers Pollution Prevention Act 
was in 1876 ‘‘ to make further provision for 
the prevention of the pollution of rivers, and in 
particular to prevent the establishment of new 
sources of pollution.” By section 2, ‘‘ Every 
person who puts, or causes to be put or to fall ... 
into any stream so as to interfere with its due 
flow, or to pollute its waters, the solid refuse of 
any manufactory, manufacturing process or quarry, 
or any rubbish or cinders, or any other waste, or 
or any putrid solid matter, shall be deemed to have 
committed an offence against this Act.” It will be 
seen that this section deals entirely with solid 
matter from manufactories. By section 17 it is 
provided that the Act shall not apply to, or affect 
the lawful exercise of any rights of impounding or 
diverting water, and by section 20 ‘‘solid matter ” 
is not to include particles of matter in suspension 
in water. There are other sections of the Act 
— deal with sewage, to which we need not 
refer. 

In the River Ribble Committee v. Halliwell, which 
was heard in the Court of Appeal on July 3 last, 
the facts were as follows: The respondent was the 
owner of cotton mills on the River Darwen, worked 
by steam. He had acquired the right to divert and 
impound the water for the purpose of his mill. 
This he did by means of a goit, the river being 
caught in a reservoir. Higher up the river there 
were certain paper mills in which esparto grass was 
—— used, and from which quantities of vege- 
table matter were discharged into the stream. It 
was proved that if this substance had been allowed 
to flow down in the ordinary way it would never 
have decomposed, but when caught and allowed to 
stund in the respondent Halliwell’s reservoir it 
rapidly become putrid. After the water was allowed 
to settle in the first reservoir, it was passed on to 
a smaller reservoir, where it was used for condens- 
ing purposes. On Saturday afternoons it was the 
practice to open the sluice and allow all the water 
in the first reservoir to escape with a view to pre- 
venting the formation of mud and the choking up 
of the reservoir. Nothing passed out in this way 
except what had come down the stream. It was 
proved that upon one occasion the mud had: been 
stirred up with a rake in order to enable the reser- 
voir to be emptied sooner. According to the evi- 
dence, the effluent from the reservoir contained 
2.4 per cent. of solid matter, which was admittedly 
putrid, the whole question being, was it ‘‘ putrid 
solid matter” within the meaning of the Rivers 
Pollution. Act, 1876 (39 and 40 V., c. 75) ? 

When the case came before him in the first 
instance, the Lord Chief Justice in the course of 
his judgment said : The respondent had a right to 
impound the water, and it seems to me very 
ifficult to see in principle or reason how he is to 
be made responsible for the necessary consequences 
of the reasonable exercise of the right which, by 
the statute, is saved tohim. The things required 
to constitute the offence are that the matter should 
be putrid, that the matter should be solid, and 
that that matter, putrid and solid, should be let 
into the stream. In dealing with the question of 
impounding, his Lordship said: Having got the 
water by means of his goit impounded in the re- 
servoir, it is necessary for him at the week end to 
n, mamenbcray, Ae for the purpose of cleansing 
his: reservoir. this, or is it not, a necessary in- 








Court. The principle to be applied in these cases 
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which he could not beneficially enjoy or exercise 
unless he also, as the evidence shows, was permitted 
from time to time to open his sluice-gates for the 
purpose of cleansing out his reservoir? It seems 
to me that any act—properly and reasonably done in 
the exercise of those rights—shall not be an offence 
against the Act. 

In this he was upheld by all the members of the 
Court of Appeal. The importance of the decision 
can hardly be over-rated. Scarcely a quarter 
session passes in Yorkshire without the occurrence 
of some question relating to river pollution. This 
opinion of the High Court, which, curiously enough, 
is the first which has been delivered upon the 
meaning of the expression ‘‘solid matter,” may 
serve to reduce the number of disputed cases. 

Although, as we have seen, the rights of a 
riparian owner to make use of the water which 
flows past his land are comparatively large, it is an 
established principle that he cannot confer this right 
upon anyone else. Riparian rights are, in a sense, 
inseparable from the land, and cannot be assigned 
away from the property itself. 

This principle, although not new at that time, 
was clearly laid down by the late Mr. Justice 
Cave in Ormorod v. The Todmorden Joint Stock 
Mill Company [11 Q. B. D., 155]. There the 

laintiffs were riparian millowners on the Burnley 

iver, who had been in the habit of using water 
for many years for condensing purposes. The 
defendants were not riparian owners; but by 
meaus of a pipe laid through the land of a riparian 
owner about 50 yards above the plaintiffs’ intake, 
they removed a quantity of water from the stream, 
nearly all of which was subsequently returned in a 
heated condition. Although the jury found that 
the damage done was almost inappreciable, it was 
held that the plaintiff was entitled to an injunction. 
Lord Esher, M.R., at the conclusion of his judg- 
ment when the case came before the Court of 
Appeal, said: ‘*The grant of a right to flowing 
water by a riparian owner is valid only against 
himself, and cannot confer rights as against others. 
The law as to flowing water is part of the common 
law of England; but it only exists as between 
riparian owners ; it does not extend to those whose 
lands do not abut on streams and rivers.” It 
would seem, however, that the fact of some 
damage having been occasioned was of the essence 
of this decision, for in the case of Kensit v. 
the Great Eastern Railway Company (23 Ch. D., 
566), where the owner of land not abutting on 
a river took water with the license of a riparian 
owner, and, after using it for cooling purposes, 
returned it unpolluted and undiminished, it was 
decided that a lower riparian owner could not 
obtain an injunction either against the landowner 
taking the water or against the riparian owner 
through whose land it was taken. 

In the case of Smith ». Barnham [34 L.T., 774] 
the facts were as follow: The plaintiff was con- 
victed under a statute passed in the 14th Geo. IIL, 
c. 96, which was an Act passed to improve the navi- 
gation of the Aire and Calder. By section 97 of the 
Actit was provided that any person wilfully throwing 
any ballast ‘‘into any part of these rivers or of an 
watercourses thereunto belonging ” should be liable 
to a penalty. It appears that Smith, who was a 
tanner, from time to time discharged rubbish into a 
beck adjoining his premises, at a point about four 
miles from the Aire, into which it flowed, where 
the river is navigable. It was held that inasmuch 
as the beck was not a tributary stream, the convic- 
tion could not be maintained. 

Having dealt with natural streams we pass on to 
consider the rights and liabilities of riparian owners 
in connection with artificial watercourses. Such a 
stream may have been made under such conditions 
as to confer upon the adjoining landowners all 
riparian rights. It is, therefore, wrong for the 
Judge to tell a jury that if the stream was artificial 
and made by the hand of man the plaintiff would 
have no cause of action, Sutcliffe v. Booth 
[32 L.J., Q B., 136). 

With regard to water retained or kept in a pond 
or lake, a marked distinction must be drawn between 
water in its natural and water in an artificial state, 
and this distinction becomes especially important 
when we consider the question of liability for 
damage caused by escaping water. If a river 


flows through a man’s land in its natural course, he 
is not responsible for any damage it may do in time 
of flood, but where he has brought water on to his 
land and has accumulated it in a reservoir, he may 
be held liable for any damage caused by its escape, 





although he may have taken every: precaution to 
avoid accident. This doctrine applies to water held 
back in a canal. In the case of Evans v. the Man- 
chester, Sheffield, and Lincolnshire Railway Com- 
pany [36 Ch. D. 626], a company with statutory 
powers suffered water to percolate from their canal 
into an adjoining mill and cause damage. It was 
proved that the percolation was caused by mining 
operations underneath the canal and the mill. It 
was decided, however, that the Canal Company was 
responsible and that they must pay damages to be 
assessed as provided by the Canal Act. 

We have now reviewed the general law relating 
to surface waters. Wholly different considera- 
tions apply to subterranean waters unless they run 
in defined channels, such, for instance, as the bed 
of an underground river. To the well-known legal 
maxim ‘‘cujus est solum ejus est usque ad coelum” 
there is an important exception in the case of water 
which percolates through the crevices of the rock. 
While a man owns everything else which can be found 
above and beneath his land, he has no property in 
the water; that is to say, he has no right of action 
against a neighbour who removes it by pumping. 
On the other hand, he may himself sink wells in 
and pump water from his own land without any 
consideration for the owners of neighbouring tene- 
ments. In no department of the law are there 
more frequently cases of apparent hardship. The 
establishment of a pumping station, or of an ex- 
tensive system of irrigation, may decimate the sup- 
plies of water which turn the millwheel, and yet if 
the defendants can show that the water was ob- 
tained by pumping from beneath their own land, 
the millowner may seek a remedy in vain. In the 
case of R. v. the Metropolitan Board of Works 
(3 B. and S., 710] the plaintiff was the owner of an 
estate upon which there was a pond which had 
existed from time immemorial, and in which the 
water rose naturally in a considerable quantity 
from several powerful springs at the bottom of it. 
The defendants while constructing a sewer cut 
through the bed of gravel which supplied the 
springs, the result of which was that the pond ran 
dry. It was decided that the plaintiff had no right 
to compensation at common law, and the statute 
under which the defendants had obtained their 
powers was also held to afford him no protection. 

If the water from a spring comes to the surface 
and then flows away along a definite channel, and 
it can be shown that it has dune so from time im- 
memorial, any attempt to divert the water at its 
source will be restrained by injunction. This was 
decided in the case of Dudden v. the Guardians of 
the Clutton Union (11 H. and N., 627), and was re- 
cently confirmed by Mr. Justice Byrne. 





ENGINEERING IN THE UNITED 
STATES NAVY. 

WE have already commented upon some of the 
leading features in the recently-issued report of 
the Engineer-in-Chief to the United States Navy, 
Rear-Admiral Melville, and we now propose dealing 
with some details of professional and technical inte- 
rest brought forward in this admirable document. 

Referring to the Rear-Admiral’s remarks of a 
general nature on the subject of water-tube boilers 
—already quoted in our former article—it may 
first be stated that several tests of boilers of this 
class have been made during the period covered 
by the report, and some of the principal results 
of these are given in its pages. The first-mentioned 
is that of a Babcock and Wilcox boiler built for the 
U.S.S. Alert. The general design of this form of 
boiler is now well known, for, though an American 
invention, it has been thoroughly acclimatised in 
this country for many years past in its form of a 
land boiler; whilst by means of illustrations and 
exhibits at exhibitions the marine variety is 
also fairly familiar to the public. There appears 
to have been a new system of baffle plates 
introduced, but this arrangement is not specifically 
described. There was also an air-heating device, 
which was improvised in order to test its efficacy. 
It was concluded, however, that ‘‘the compara- 
tively low temperature of the uptake gases during 
all the tests, both with and without the air-heater 
in use, seems to indicate that the air-heater is not a 
necessity in combination with a boiler of the de- 
sign under consideration, and cannot be considered 
a desirable adjunct, except possibly when working 
at very high rates of combustion.” 

It may be said at once that the tests were ‘‘ gene- 
rally regarded as most satisfactory.” The report 





goes on to say: ‘‘The boiler did its work under 
natural and forced draught with good economy 
and without distress.” 

The Alert is to have two of these boilers. The 
lower row of tubes immediately over the furnace 
are 4 in. in diameter, and above each of these tubes 
are seven groups having four 2-in. tubes in each 
group. Thus an element consists of one 4-in. tube 
and twenty-eight 2-in. tubes. The sides of the 
boiler are formed by tubes, which lead into forged- 
steel boxes of square section, the latter con- 
stituting the corners of the boiler. The lower 
tubes, opposite the furnace are of square section. 
There is the usual longitudinal steam drum con- 
necting the front and back headers. The diameter 
of this drum is 42 in. 

The floor space occupied appears to have heen 
about 11 ft. g 8 ft. Yin. The height is about 
10 ft. 9in. The total number of 2-in. tubes is 364, 
the exposed length of each being 9ft. 2in. There 
are also eighteen 4-in. tubes 9ft. 2 in. long, and 
fourteen 4-in. tubes 7 ft. 1lin. long. The total 
heating surface, including boxes and drum, is 
2125 square feet. The length of the grate is 
6 ft. 4 in., and surface 48 square feet. The total 
weight of the boiler, without water, was 46,110 lb., 
of which the pressure parts contributed 27,352 lb. 
With water at steaming level, the total weight was 
53,770 lb., the water being at boiling point at 
200 lb. pressure. 

Four tests were made in April last, the first 
being with cold air, closed ashpit, a blower being 
used, aided by a steam jet in the chimney. The 
combustion of coal was at the maximum intended 
to be attained in practice. The second test was 
with open ashpit, but with steam jet giving a par- 
tial vacuum equal to about 0.45 in. of water, this 
being the equivalent of the natural draught that 
would be given by the funnel of the ship. The 
third trial was made with heated air. On these 
three trials Cumberland coal of good quality, with 
about 7.39 per cent. of ash and 4 per cent. of sur- 
face moisture, was used. A fourth trial, with cold 
air, and burning anthracite coal, was made. Ex- 
periments were also made to test the time needed 
for raising steam. From these it would appear 
that, starting with all cold, in 11 minutes steam 
began to appear ; in 13} minutes, 5 lb. pressure was 
registered on the gauge ; in 16 minutes 25 lb.; and 
in 18? minutes 50 lb. At 20 minutes there was 
65 lb. pressure, and the blower was turned on ; in 
21? minutes, 100 lb. ; in 23? minutes, 150 lb. ; 
and in 26? minutes, 225 lb.; at which pres- 
sure the safety valve lifted and. the blower was 
stopped. This record of steam raising is cer- 
tainly excellent, if not remarkable; but every- 
thing appears to have been done to get the pres- 
sure up quickly, kerosene being thrown on the 
fire after it was lit, and soft coal being used. In 
some tests we have ourselves made with the Bab- 
cock and Wilcox boiler on board a North Sea 
steamer, a pressure of 50 lb. was reached a few 
seconds over 20 minutes after smoke first emerged 
from the funnel, starting with all cold. The inte- 
resting point with these small-tube boilers'is to 
note fluctuations in steam pressure on opening out 
the engines: a detail in practice that has been fatal 
to more than one water-tube boiler in the past. 
This naturally is not referred to inthe report. In 
our own experience with the Babcock and Wilcox 
boiler, on the voyage of the ship referred to, we 
found the action satisfactory in this respect ; for 
though there were naturally quicker fluctuations 
in pressure than there would be with an ordinary 
return-tube boiler, these did not amount to any- 
thing serious, such as would cause inconvenience 
to the engineers in obeying any orders from the 
bridge. When the ship got her anchor in the 
Humber, the pressure was 170 Ib. On the engines 
being started ahead, this fell quickly to 160 Ib., 
after which there was a gradual recovery ; until, in 
about ten minutes, the standard working pressure 
of 205 1b. to the square inch was shown, the gauge 
remaining steady at this during ordinary working 
throughout the voyage. 

To return to the American trials: the first test 
made was of six hours’ duration. As stated, both 
the steam jet and a mechanical blower were used to 
urge combustion in the furnace. This combination 
was adopted partly because the steam jet was not 
beset enough to give the required draught, and 
also for the reason that the blower delivering into 
the closed ashpit would have been likely to have 
caused flame to come out of the furnace doors 
whilst coaling. The tendency of the steam jet to 
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create a vacuum in the furnace about balanced the| Colonies will be represented may be regarded as ., Name. Number of Groups. 
power of the fan to cause a plenum, and atmo-j| certain, but that the very limited space allotted | 5 a ae 
spheric pressure was thus reached. to them in the Trocadero-gardens will be over- oo tear ans Sema ae I. 

The following data are extracted from the report | crowded, is probably too much to expect. It is| 6 Dominion of Canada, 
of the four trials referred to: fortunately Rass accurately to forecast the Ottawa “fe I, II. 1X. 
a — - — ——— |future, and we can only for the present place| 7. Geological Survey De- +e 

Bhat Test No. 1.|Test No. 2.|Test No. 8.|Test No. 4. | On record what were the intentions of the Colonies, 8. Ca og ee jai . 
Duration of test 6 hours |10.1 hours} 6 hours | 6 hours commencing with the Dominion of Canada, the Government .. oe I, VII, 1X., X 
Dry coal consumed ..| 13, ors m 9,634 1b. | 12,063 Ib. | 8,300 1b, | Empire of India, and Ceylon. All these three| 9, New Brunswick Pro- 
Retuse ister’ 5 O67 vs | | S46 mv | 1,267 os | 1,088 1» — — of course, will —s indepen- % — ees... I., VIL, X. 
vai eH 0 ore 36 soe an [Puan 0 ently of Great Britain, have shown their intention | 10. North-wes' rovinces 
= ie ma io —— ee to do well, and it is most devoutly to be hoped that ul ee aa] I, VILL, X. 
Teaperatare of wp-| GiB deg. | 445 dog. 612.7 dag. | Sti deg. | the roa — of coe a African ee = n Goes L, VIL, IX., X, XL 
1 tyt 75 deg. | NOt affect the ment of those intentions. Under|}9 Ontario Provincial Go- 
— - = 716 yg ey Srahre *!the most favourable circumstance, however, the vernment... I, VIL, IX, X., XT 
eo ed air! * $4.1 co-operation of Greater Britain will not be com- | 13. Post Office Department, WW 
Pressure (absolute) ..| 234 1b. | 143.41b. | 234.6 b. | 232.81», | parable (with the exception of India) to that at 14 Pag rd’s I ra i . 
Air pressure in ashpit/+0.53in.| .. — |+ 0.61 in.|+0.55in.|the Chicago World’s Fair in 1893. Then New|** ‘Provincial Sconen 
oe oh baton = 8 ~~ enete. Rey an ket 7-4 South Wales sent no fewer than 2000 exhibitors ; L, Vii. 1X., & 
Pr... eae, of water | eM of water of water a gre Boo agri age at all seems some-| 15. Provine ‘i ‘of British Co- =i 
pe ° = see a CRS es eee ee RS, GORD eylon, on the same occasion, umbia.. : 
Oust per hewe per ae 0.88.tb. | $1.88 lb. | 282 1b | filled a floor space of 28,000 square feet; the | 16. Quebec > Provincial Gi Go- L. IL. VIL, IX., X., XI 
square foot of grate exhibit of Canada was of vast extent and of School of. alt ee ee ae, 
Mn 1.03 1b, | 04491b| 0.951b. | 0.651b. | tn, highest interest. Cape Colony, too, was 4 17. Conkan. oO — ure, vu 
ing surface large exhibitor, and her absence from Paris will be 
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ture at steam pres. practically unrepresented at Chicago; while at B FP wae te 
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‘Tt will, be: remembered that about four years ago 
some evaporative tests were made with two of the 
Belleville boilers that were afterwards placed in the 
Russian Volunteer Fleet steamship Kherson. A 
brief account of these tests appeared in ENGINEER- 
ING at the time (see vol. lx., page 571), and that an 
average of 8.88 lb. of water were evaporated per 
hour per pound of Welsh coal on a 12-hours’ test ; 
when 21.43 lb. of coal were being burnt per square 
foot of grate per hour, the boiler pressure being 
200 lb. to the square inch. The ratio of grate 
area to heating surface was as 1 to 31.67. A steam 
jet was used, a draught equivalent to that due to 
a chimney 100 ft. high being obtained. 





GREATER BRITAIN AT THE PARIS 
EXHIBITION, 

THE heavy war clouds that have descended on 
the British Empire bring with them yet more un- 
certainty as to the part Imperial Britain will be 
able to take in the Paris International Exhibition. 
So far as we are concerned misfortune seems 
steadily to attend upon our prospects of participa- 
tion. The characteristic indifference of British 
manufacturers, intensified by recent untoward 
events which were made the foolish excuse to 
shriek aloud for an impotent boycott on two 
historical occasions, has made it certain that the 
representatiun of British industry will not be worthy 
of the leading _ ce we claim among the nations. 
And now a still more serious cause presents itself 
in the intense anxiety and preoccupation that fill 
every mind, added to the knowledge that however 
fair the future which may wait upon our arms, the 
coming year can be no season for assisting with a 
light heart, either in business or pleasure, at the 
gathering of the nations. Sudden death will have 
been too busy to permit inclination for gaiety, or 
for the concentrated interest required of the suc- 
cessful exhibitor. The present moment, too, when 
the final preparations of the would-be exhibitor 
should be in train, is too full of matters of more 
serious import, to leave much room for minor con- 
siderations. The appreciation of the actual situa- 
tion, and of the immediate future, is not more fully 
realised in this country than in ——" Britain, 
which temporary misfortune has welded into one 


with the Mother Country; so that, much as we may 
regret it, there is some chance of Greater Britain 
failing to carry out what was really a brilliant, 
though not a complete, programme. 


That our 


allotments have been made among British ex- 
hibitors in the various buildings devoted to dif- 
ferent groups. The following Table contains the 
classification of the Canadian exhibitors in the 
various groups. It will be seen from this Table 
that the total amounts to 322, to which has to be 
added the 43 referred to above, and 29 other ex- 
hibitors whose exhibits have to be divided, and to 
whom further mention will be made presently. It 
will be noticed that Canada will be strongest in 
Group X.—that of food products—with 72 ex- 
hibitors; in Group VII., Agriculture, with 41 
exhibitors ; in Group XI. Mining and Metallurgy, 
with 38 ; and in Group XIII. Textiles, with 35 ex- 
hibitors. The Liberal Arts promise to be fairly 
well represented, but Education, in which Canada 
was so strong at the World’s Fair in 1893, will be 
practically absent. 
Table Showing Numbers of Canadian Exhibitors 
Arranged by Groups. 


No. of 
Groups. Exhibitors. 
Ls _ rr and oo ; 1 
II. Works of Art ee ht oe 
III. Liberal Arts Si 28 
IV. Mechanical Engineering .. ja 10 
V. Electricity ... 2 
VI. Civil Engineering and id Transport 9 
VII. Agriculture .. 41 
IX. Forestry ; Sports .. ies vie 8 
X. Food Products _... ; 82 
XI. Mining and Metaliu 38 
XII. Decoration and Furniture 23 
XIII. Textiles nak eas 35 
XIV. Chemical Industries oe 22 
XV. Miscellaneous Industries .. 11 
—s 43 exhibitors admitted to British 
Ada 29 29 exhibitors showing i in more than 
one group ... 
Total 394 


The foregoing list includes a number of official 
exhibitors, of whom details are given below : 


Table of Canadian a and Other Official 


hibitors 
Nam Number of Groups. 
1. Agricultural “Depart. 
ment, Dominion of 
VIL, X., XIV. 


Canada 
2. British Columbia, Pro- 
vincial Government... I., VII., [X., X., XI., XIV. 
3. Canadian Government, 





Ottawa an L, Vil., TX. X., XL, XEL 
4. Canadian Government 
Commission ... a III, 





The 29 Canadian exhibitors, who are obliged to 
show in different groups, will represent 72 separate 
exhibits, as will be seen from the following Table, 
which also gives a list of the similarly divided 
exhibitors for Great Britain, India, and Ceylon: 


Summary of British (40), Canadian, (29), Indian (25) and 
Ceylon (54) Exhibitors Showing in Different Groups. 





Number of Exhibits. 
Group. 





Britain. |Canada.| India. | Ceylon. 
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Vv. Electricity 
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Transport... 
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. Forestry ; Sports 
.F Products 
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. Decoration ; Furniture 
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. Chemical Industries . 
A —- Indus- 


a Social Economy 
. Colonisation .. 
. Army and Navy 
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Together, the Empire of India, and the Crown 
Colony of Ceylon pro to contribute 228 ex- 
hibitors ; but the total number of exhibits will be 
larger than this on account of the enforced division 
in a number of cases into various groups. As is 
shown by the foregoing Table, the increase in the 
actual number of exhibits due to this cause is, in 
the case of India, 57, and for Ceylon, 139. Apart 
from these, the official list shows a total of 31 
Indian, and 118 Cingalese, exhibitors, distributed 
as is shown in the annexed Table : 


Number of Indian Oona Exhibitors in Various 





TOU; 
PN umber of Exhibitors, 

Group. India. Ceylon. 
II, Paine Arts ... rs 8 
III. Liberal Arts... 1 19 
VII. Agriculture... ai ais 2t 
IX. merge Sports per 3 28 
X. Food Products... 7 9 
XI, Mining ; Metallurgy 1 5 

XII. — Farni- 

ture.. ne Sia 8 2 
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Number of Exhibitors. unhealthy places on earth. The skill of the engi- 
a ; India. Ceylon. NOTES. neer has not only improved the healthiness of 
XID Textiles. + : 5 Srray CURRENTS AND Macnetic FIexps. Hong Kong, but eo largely developed the accom- 
ay ee anda 0 t a ProressoR Marini has made some very timely | modation of the harbour, so that the colony is now 
~~ io cheguail 6 15 observations on the disturbing effects due to trolley | looked upon as being as healthy as any other port 
XVII. Colonisation ja ep 5 wires carrying the usual pressure required for| in the Far East, if ordinary precautions be taken as 
XVIII. Army and Navy 2 actuating electric-traction systems. In the course | regards modes of living, and it has become a most 
ae ae of his inquiry, he found (1) that the current in the| jmportant distributing centre not only for China 
Sek mbites et eens 31 118 insulated conductor exercises a direct magnetic| but also for the Far East generally. From the 
than one group 25 b4 effect, which can be detected at a distance of 150| returns we find that in 1898 the total tonnage enter- 
si apes metres ; (2) that the leakage from the earthed rails,|ing and clearing was 17,265,780 tons, or over 
Total 56 172 forming the return circuit, extends out to a dis-|% million tons more than in any previous year, 


Nearly half of the limited number of Indian 
exhibitors may be regarded as official, as will be seen 
from the following Table : 

List of Official Exhibitors from India. 


Name. Number of Groups. 
1. H.H. The Gaekwar of 
Baroda ... aie os me 
2. Bengal Government ... XV. 
3. H.H. Maharajah of Bi- 
kanir.... Re oa XIl.. XV. 
4, Burmah Government ... XII. 
5. H.H. Rajah of Cochin XII. 
6. Conservators of Forests III., VII., IX., XVII. 
7. H.H. Maharajah of 
Dattia ... a i ai.; 3%. aes. 
8. Forest Department In- 
dian Government ... IX. 
9. Geological Indian Sur- 
vey Department .. XI. 
10. H.H. Maharajah of 
twalior ee ax XIL, XV. 
11. H.H. Nizam of Hydera- 
SS oer “a a hs te tO Ge 
12. Imperial Forest School TX. 
13. Indian Government ... XI, XII. 
14. Inspector - General of 
Forests we ms ee 
15. H.H. Maharajah of Jey- 
Ne se + ol Poe 4A 
16. H.H. Rajah of Jind ... XI., XIII., XV., XVII. 
19. H.H. Rajah of Kapur- 
thala ... ve > SL REL, 2, ees, 
20. H.H. Maharajah of 
Kashmir ass c 
21. Madras Government ... XII., XV. 
22, Maharajah of Marwar XII, XIII., XV. 
23. Mysore Government ... XL, XII, XV., XVII. 
24. HH. Maharajah of 
Patiala ms Sa XIIL. 
25. Punjab Government ... XIIL, XV. 
26. H.H. Rajah of Shah- 
pura ... ee ~ XV. 
27. TravancoreGovernment  II., XII., XIII., XV. 


Ceylon will also have a considerable number of 
official exhibitors, though not in so large a propor- 
tion as India; they are comprised in the following 
list : 

Table Showing Official Exhibitors from Ceylon. 


Exhibitors. Groups. 
Central Province = XV., XVI. 
Ceylon Government... III, IX., oe XIII., 
Conservator of Forests... fi “TX. : 
Matale (Government 


Agent)... =e iis II., XIL., XV. 
Matara (Government 
Agent)... se 7 XV., XVII. 
. North Central Province 
(Government Agent) IX. 
. Northern Province (Go-\ VII., IX., XIV., X., 
vernment Agent) J XV., X " 
8. North-Western Province 


oo Fe pop 


a | 


(Government Agent) IX. 
9. Sabaragamuwa Province 
(Government Agent) Wi, AL, ZY. 
10. Southern Province (Go- 
vernment Agent) ... VII., IX., X., XI, XV. 
11. Surveyor-General III. 
12. Trincomalee (Govern- 
ment Agent) ... IX. 
13. Western Province 


(Government Agent) III.. VII., X., XI., XV. 


From the foregoing lists it will be seen that both 
India and Ceylon should be fairly well represented 
officially, as well as by private exhibitors, provided 
the intentions of these countries, are not inter- 
fered with by untoward conditions. The same 
remark applies to Canada. 





Mr. James Dunn.—Many of our readers will learn 
with regret of the serious illness of Mr. James Dunn, 
the naval director of Messrs. Vickers, Sons, and Maxim, 
Limited. He was residing at the Furness Abbey Hotel 
when it was partly destroyed by fire during the night 
time some wi ago, and the shock and exposure ex- 

rienced have had an unfortunate effect upon his health. 

ie has since been laid up at his residence at Blackheath, 
complications of bronchitis, pleurisy, and pneumonia 
having caused his friends anxiety; but he is now, it is 
hoped, on the way to recovery. His illness has been 
specially unfortunate owing to the plethora of work 
which Messrs. Vickers have in hand for the British and 





other governments, 


tance of 2000 metres ; whilst (3) the action of the 
soft iron masses of the motors was limited to about 
10 metres. 


BALLOONS IN THE SERVICE OF SCIENCE. 

Extensive preparations were everywhere made 
for the purpose of observing the expected Leonid 
shower of last November. In several countries 
balloons were pressed into the service, in order to 
be somewhat independent of fogs and clouds. In 
England one ascent was made. The observer, the 
Rev. J. M. Bacon, accompanied by his daughter, 
started from Newbury, near Oxford, at 4 a.M. on 
November 16 in a balloon in charge of Mr. Stanley 
Spencer. Ata height of 1500 ft. the balloon be- 
came imme in a wet, warm fog, and it was 
only after throwing out about 3 cwt. of ballast that 
they were able to rise above this stratum and make 
observations. During the first hour seven leonids 
were seen, and more during the second hour, but the 
radiant had then risen so high that it was obscured 
by the body of the balloon. After an adventurous 
journey, in the course of which the balloon rose to 
a height of nearly two miles, a descent was effected 
at about 2 p.m., near Neath, not, however, without 
mishap, Miss Bacon having her right arm fractured. 
In France three ascents were made. At 1 a.m. of 
November 15, the ‘‘ Aero Club” went up from 
Landy, near St. Denis, with M. Tikhoff, of the 
Meudon Observatory. He was very fortunate in 
being able to register 100 leonids, of which 40 
were of the first magnitude. The ‘‘Centaure ” 
left St. Germain on the following morning at the 
same early hour, with Mdlle. Klumpke, of the Paris 
Observatory, and Monsieur W. de Fonvielle. The 
famous lady-astronomer had to be content with 23 
meteors, of which only 11 belonged to the Leonid 
swarm. A third balloon, well named ‘‘ La Vie au 
Grand Air,” left La Villette with several passengers, 
who went up in order to make an artistic study of 
the star-shower. The aeronauts, disappointed in 
their expectations, landed near Bayeux, by the sea, 
after experiencing someof the difficultiesanddangers 
attending a return from the sky to Mother earth. 
In Germany an ascent was made from Strasbourg, 
under the direction of Lieutenant Hildebrandt. The 
observer was M. Terens, of the Strasbourg Observa- 
tory, who had the mortification of reporting that his 
expedition to the upper air was almost unnoticed 
by the Leonids. The Russian ascent was planned 
by Professor Backlund, director of the observatory 
at Pulkowa, and was entrusted to M. Hansky, who 
had been particularly successful last year in detect- 
ing, while floating at a high altitude, many members 
of the vanguard of the mighty Leonid host. But 
the elements conspired against him this time, for 
he was caught in a severe snowstorm, and was com- 
pelled, very reluctantly, no doubt, to abandon his 
enterprise. Thanks to the skill which the aeronaut 
displayed in handling the balloon, a safe landing 
was effected. 


THe Port or Hone Kona. 

So much is being said and written about other 
ports of China that the importance of Hong Kong, 
the greatest of all our colonial ports, is apt to be 
overlooked. From the report of the harbour 
master for 1898 we see that the shipping returns 
give evidence of continued progress, and there is 
a very good index of the pease of the colony. 
Hong Kong is a wonderful example of what can be 
done by man to improve natural conditions. Fifty 
years ago, and even less, to be sent “to Hong 
Kong” was almost 
the world, for not only was it separated from all 
civilisation, but the climatic and sanitary condi- 
tions were such that the chances of life were very 
small. Not only was the temperature often very 
high, but the whole climatic conditions were 
inimical in a high d to the health of Euro- 
peans. There seemed to be something in the 
soil which bred fever and other disorders, and 
the absence of all sanitary arrangements gave 
the colony the reputation of being one of the most 


uivalent to being sent out of | poo 4 





and 1,327,606 tons above the total for 1897. In 
making a comparison of Hong Kong with ports in 
this country, however, it must be remembered that 
these figures, although interesting as a test of pro- 
gress, do not enable us to make a scientific compari- 
son, as they embrace all classes of tonnage from 
junks and Canton river craft to sailing vessels and 
ocean-going steamers, whereas _ in this country 
are usually credited only with their ocean-going 
tonnage. The river steamers are employed in 
little else but passenger and coolie traffic, and 
for these a deduction of 3,534,044 tons has to be 
made, of which all but 5000 tons are under the 
British flag. Then the junk trade is responsible 
for 4,072,981 tons entered and cleared, of which 
total 409,840 tons is made up by conservancy and 
dust boats, which really ought not to be included. 
Still after all these deductions have been made, 
there is still the very respectable total of 9,718,755 
tons for the ocean-going trade, of which 5,177,529 
tons are under the British flag. is British 
tonnage represents 29.9 per cent. of the total 
tonnage of all kinds entered and cleared, as against 
20.4 per cent. foreign. The river tonnage brings 
up the British percentage to 50.3 per cent. 
of the total. During the past thirty years the 
junk trade has shown little tendency to expansion, 
the variations depending on the conditions of the 
rice trade. In the ocean-going tonnage the pro- 
portion of steamers is very large; the sailing vessels 
only amounted to 121,065 tons, as compared with 
4,750,148 tons for steamers. Of the total entries 
for steamers in the ocean trade, 2,545,055 tons 
were British, being an increase of 154,977 tons over 
the previous year. The German steam tonnage 
entering the harbour amounted to 881,094 tons, or 
an increase of 75,400 tons on the previous year. 
The ae increase took place in the case of 
Japan, the steam tonnage of that nation entering 
having increased from 299,658 tons in 1897 to 
502,618 tons in 1898. The increased tonnage is 
chiefly due to an increase in the amounts of coal 
and rice imported, and not of manufactured goods. 
The imports of coal amounted to 817,967 tons, or 
an increase of 216,423 tons; and the imports of 
rice to 747,395 tons, or an increase of 386,265 
tons. The entire imports amounted in bulk to 
3,388,489 tons, or an increase of 645,428 tons. Of 
these imports 2,241,194 tons were transshipped, 
and 493,651 tons of coal shipped in bunkers. The 
transit cargoes amounted to 2,020,322 tons. These 
bring the grand. total of handled by the 
different ships up to 8,143,656 tons, which works 
out to 61 per cent. of the total tonnage of shipping 
entered and cleared, or 80 per cent. if we exclude 
the river steamers, which are mainly engaged in 
the passenger and coolie traffic. 





Lezps Tramways.—Electric service was commenced 
on Wednesday on the Headingley and Chapeltown routes 
of the Leeds Corporation tramways. 





Tue LANCASHIRE, DERBYSHIRE, AND East Coast Ralt- 
way.—In our article on this subject last week, we inad- 
vertently stated that Messrs. Pearson and Sons were the 
contractors for the Trent Viaduct, instead of Messrs. 
Price and Wills, Westminster. 





PrrsonaL.—Mr. Harold Cadel announces that he has 
opened offices at 110, Cannon-street, London, E.C., and 
will act as sole London Agent for the following firms: 
The Bristol and South Wales Railway Wagon Company, 
Limited, Bristol; Messrs. Jackson and Co., Limited, 
Carriage Builders, Dudley; Messrs. T, Coulthard 
and Co., Preston, Lancashire ; and the Castle Hedingham 
Steam Joinery Works, Castle Hedingham. 





Vancouver Irnon.—Deposits of high-grade iron are 
known to exist on the island of Vancouver. These 
deposits lie close to coal and limestone. The export 
market for Vancouver, iron and steel, would be mainly 
China and Ja where there is a boom in railway 
construction. In the former country a Canadian firm of 
— has secured a large section of railway to 
construct. 
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THE LATE MR. JAMES DEAS. 

Ir was with much regret that we learned of the 
death, on Friday last, of Mr.. James Deas, the engi- 
neer-in-chief of the Clyde Trust and the maker of 
a Glasgow Harbour as it is to-day. While taking 
lunch in a Glasgow restaurant, he was seized with an 
affection of the heart, and died with a suddenness 
which adds poignancy to the bereavement of his 


and a fourth, at Shieldhall, has been designed by him, | has excited the interest of harbour authorities ‘in all 


and the trustees hope to obtain power for the — 
ere 
cattle and sheep pastured, there is now the Queen’s | came engineer there were no cranes for shippe 


tion of it in this year’s session of Parliament. 


tts.* A very extensive system of. railway sidings 
as been laid throughout the harbour. When he be- 
rs’ use— 


Dock, made in 1872-8, 33? acres-in water area, with a} there were only tive possessed by the Clyde Trust 
depth of 40 ft. below quay level, where formerly the | —now they are dotted all over the harbour, and range 
land surface was 40 ft. above it. The length of quay | up to 130 tons, of which lifting power there are two.t 
is 3334 yards. On the opposite side of the harbour | And as a final instance of Pa gy it may be stated 


pasture land has. again given place to the Princes| that the reyenue of the 


rust has increased from 


widow and family, with whom a deep sympathy is | Dock, constructed in 1887-96, with an area of 34.66 150,000/. to 428,000/., and that the vessels frequenting 


felt by a wide circle of friends. 


And yet the manner | acres and a quayage 3764 yards long.* 
of death realised his desires, for he passed away in| graving dock when Mr. Deas became engineer : there 
harness; he had been busy at his office to within a | are now three—the first made is 555 ft. long; the second, | signed but carried out by Mr. Deas, as the 


There was no | the harbour exceed 4,000,000 tons annually, 


de- 


The work thus briefly indicated was not onl . 
yde 


quarter of an hour of his death. Sadness, too, is| opened in 1873, is 575 ft. long; and a third, opened | Trast preferred to do their work without the em- 


mellowed by the reflection that he has left a splendid | a year or two ago, is 880 ft. long, with a width at | 
record of consistently successful work, For thirty out' entrance, where the walls are plumb, of 83 ft.+ All| 


of his 72 years of life, he de- 
voted himself unreservedly 
and without ceasing to the 
building-up of the harbour 
of Glasgow, so that the great 
outlet of the city’s manufac- 
tures should be euch as to 
promote industries. Only 


a Spee of contractors. The subject of our memoir 
undoubtedly the infinite faculty for taking pains 
which constitutes a genius of 
its own ; he was scrupulously 
accurate in detail, and in- 
sisted upon the same care on 
the part of his staff, with 
the result that his depart- 
ment, involving ¢ minu- 
tie, was admirably and eco- 
nomically conducted. In the 





those who can recall the har- 
bour and river as it was 
thirty years ago, can appraise 
Mr. Deas’s great services 
to the city of his adoption. 
He came from the east coun- 
try,- having. been born at 
Bainburgh, where his father 
was then a prominent rail- 
way engineer, holding the 
position of engineer of the 
Edinburgh and Dalkeith line, 
and later of the KEdin- 
burgh and Glasgow Railway. 
It was on these lines that 
the subject of our memoir 
commenced his training, serv- 
ing an apprenticeship with his 
father. He was next three 
years in the office of Mr. John 
Miller, C.E., Edinburgh, and 
thereafter took part in the 
construction of various rail- 
ways in the south and west of 
Scotland, ultimately becom- 
ing chief _— of the Edin- 
burgh and Glasgow Railway ; 
and, upon the absorption of 
that concern by the North 
British Railway Company, he 
acted in the same capacity on 
the western section of the 
company’s system for a very 
short time. It was in 1869, 
when forty-two years of age, 
that he became engineer-in- 
chief of the Clyde Trust, suc- 
ceeding Mr. John F. Ure; 
and there can be no question 
that all experience has shown 
the appropriateness of the 
appointment then made by 
the trustees. 

We have said that only one 
fully acquainted with the har- 
bour thirty years ago can ap- 
preciate the change., A few 
contrasts will help to indi- 
cate the extent of the ad-. . 
ditions and improvements. 
The quayage has been in- 
creased from 3.18 to 184 
miles, and the water area 
from 76 to 209 acres. There 
were then three shipbuilding 
yards, and Napier’s dock, 
occupying water frontage 
where quays now exist. 
The harbour, in. fact, then 
terminated. about — Finnie- 
ston, barely a mile below 
Glasgow Bridge; and now it 
extends westward a mile 
and a half further, with extensive docks on both sides 
and the Yorkhill Wharf, where many thousands of 
cattle are landed. .At Shieldhall, again, extensive 
wharves are constructed ; and, moreover, the river as 
well as the harbour has been deepened by 5 ft. for the 18 
miles under the jurisdiction of the trustees. Mr. Deas 
found the rugged top of Elderslie reck only 8 ft. below 
low-water level, thus blocking up half of the width of 
the channel; now, after extensive blasting upon a most 
ingenious plan, there is 20 ft. at low and 30} ft. at 
high water above the rock ; and as a general result of 
dredging operations, vessels of 28 ft. can easily pass 
up and down the river without grounding. There was 
only one small tidal dock—the Kingston—now there are 
two additional immense docks in use; a third is about 








to be constructed at Clydebank, from Mr. Deas’ plans ; 








Tue Late Mr. James Deas. 


three are side by side at the entrance to the Princes 
Dock ; and the latest earned high commendation from 
Sir William White, K.C.B., the Director of Naval 
Construction, for the great foresight the designer had 
displayed in anticipation of the future demands of the 
naval constructor. 

In many other respects improvements have been ef 
fected. Mr. Deas built passenger wharves at Govan and 
cattle wharves at Shieldhall. When he became engi- 
neer there were only two cross-river ferries, now there 
are about fifteen; and in addition he had a large part in 
organising the service of penny steamers up and down 
the harbour, which has been such a public boon, and 





* See ENGINEERING, vol. Ix., 293, 381, 474. 
+ Ibid., vol. 1x., page 295; vol. Ixvi. page 287. 





work of design his aim was 
to anticipate the uire- 
ments of shipbuilders, and 
to make a lasting structure 
rather than to originate new 
methods. In several re- 
spects, however, his work 
was unique. The founda- 
tions of the earlier walls 
were mostly constructed of 
wood, but when Mr. Deas 
became engineer, he at once 
adopted an arrangement of 
triple cylinders of concrete, 
so arranged as to insure a 
most effective bond. This 
system was fully illustrated 
and descri y us some 
years ago,t and it need 
only be here stated that 
nearly four miles of quay 
walls have been built in this 
way. It is thirty years since 
such walls were first made, 
and yet no repairs have been 
needed. The first cost, too, 
was in their favour, for in 
the New Princes dock, walls 
giving 20 ft. at low water 
were made, including exca- 
vation and everything, for 
80/. per lineal. yard; walls 
for 25 ft. depth of water, 
for 90/.; and walls for 28 ft. 
depth, for 120/. As all the 
constructive work was, as 
we have said, carried out 
without the assistance of 
contractors by Mr. Deas, 
these figures are doubly in- 
teresting. In the new Princes 
dock he adopted a two-storey 
shed§ which has proved most 
a in facilitating 
work. Up to a year or two 
ago he was also responsible for 
all the mechanical engineering 





work ; but it ‘ad ‘grown too 
extensive with gers, hop- 
per barges, mger stea- 


mers, ferries, dock machinery 
for pumping and _ swing 
bridges, electric and hydrau- 
lic installations, &c., that a 
mechanical engineer was then 
appointed. But Mr. Deas de- 
signed most of the mechani- 
cal plant now in use, and 
designed all the dredgers and 
hopper barges, and some of 
these are the largest in the 
world.|| It is interesting to 
note that the cost of dredging was reduced by more 
than half during his r¢égime—to 0.4d. per cubic yard, 
excluding repairs, interest on the cost of plant and 
depreciation. The same applies to the depositing of the 
material at sea, which is now only 1d. per cubic yard. 

Mr. Deas took little part in affairs apart from his 
harbour work, and this applies even to the proceedings 
of technical societies. But when the Institution of 
Mechanical Engineers, or other Institution, went to 
Glasgow, he always read a paper on his latest works ; 





* See ENGINEERING, vol. lxiv., page 756. 
+ Ibid., vol. lv., page 819. 

t Ibid., vol. xlviii., page 167. 

§ Ibid., vol. lx., page 281. 

|| Ibid., vol. lviii., pages 387 and 451, 
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and these contributions were highly valued for their 
precision and suggestiveness. The latest, it may be 
remembered, was read in August, 1895. He made a 
good Parliamentary witness, because of his extreme 
accuracy in detail, his tenacity of purpose, and, we 
ma d, his devotion to Clyde rust interests ; 
and in recent years he has had ereveral Parliamentary 
fights against opposition to the Trustees. As the 
Rev. Dr. Strong, in whose church he was an elder, 
said since his death, he was ‘‘a simple, genial, kind- 
hearted, upright man:” and his widow and four 
daughters and five sons have the sympathy of his pro- 
fessional colleagues in their sudden loss. 








AMERICAN COMPETITION. 
To THE Epitor oF ENGINEERING. 

Six,—In my letter which you published on page 839 
of your issue of mber 29, I ascribed the cause of 
America’s industrial advance to her facility in invention. 

Let us now take a look at England’s —_ material for 
raising @ corps of inventors. It shall only be a look, 
for on going closely into the subject we find that to 
tell the plain truth would attack many cherished ideas, 
and | us foul of some existing institutions. We 
have seen the kind of material that founded the 
mechanical world of the Yankees; in England no such 
material existed. The farm-labourer and the artisan, 
from which classes the rising industries drew their 
labour, were mechanics in the Bm sense of the term. 
doing their round of duties day by day in a dull, dogged 
style; thinking little of alteration or improvement in 
anything; kept down by class prejudice, woefully 
ignorant, few of them being able either to write or read. 

rrow, who could not be accused of unfavourably misre- 
eer tong countrymen, describes the English working 
classes of his early days as dull, stupid, and heavy. In- 
stead of such workmen oo in intelligence to the 
old Yankees, it is very probable that even their masters, 
the English so-called middle classes, were ages on their 
level, and they were peng A not above it. Yet tradi- 
tions and ideas handed down from a past of old ignorance 
and prejudice, moulds to some extent the ideas of the 
English workman of to-day. One feels surprise at first 
that America has not long ago aeney beaten Eng- 
land in the race; but we must_ remember that only within 
the last few years have the two countries come into sharp 
conflict, America having been heavily handicapped as a 
foreign trader by the immense continent she had to 
develop ; but as that continent fills up more and more, her 
competition with Britain will Yaa eener. The battle 
has just fairly begun. The French Revolution, amon 
other great lessons, taught a continent weighed down an 
nearly strangled by caste, that abundant military talent 
lay waste among the mass of the populace, ready to step 
to the front at a fair chance. Pet us understand and 
thoroughly p the fact that the real inventive strength 
of a nation lies with the common workmen, who labour 
steadily six days a week for a living. America treads on 
solid ground here, England on sand. 

The great majority of American inventions come from 
the ranks of the common mechanic or ‘‘ working man,” or 
from persons who began life in poverty. In England the 
common workman invents very little ; most of our patents 
came originally from members of the fairly well-to-do and 
educated classes, and most of them come from these classes 
still. The English ‘‘ working” classes are comparatively 
waste material, as far as invention is concerned. But the 
whole traditions of the English mechanic seem to be 

inst invention. Riots and destruction at the introduc- 
tion of steam printing-presses, steam looms, and other 
steam machinery, are matter of common history ; and the 
prejudice against new machines among many classes o! 
mechanics is well known. Of course there is still — 
centage of men who —_ openly against the introduc- 
tion of any kind of labour-saving appliance, but we 
need not waste space discussing them. he short- 
sighted Englishman, trembling for his ‘‘ job,” has had 
to have machinery forced upon him all through this 
century, and is trying to keep up the conflict still. Thus 
in England ‘‘skilled labour” has always been inst 
invention and inventors; and this feeling is engrained into 
the workman’s nature, affecting him perniciously even 
now when all the world knows, if he does not, that with- 
out new machines he will be a complete fossil in a very 
few years. Whocan calculate the millions that Britain 
has lost by this suicidal purblindness? America began 
its industries with invention, and among American me- 
chanics invention has always been the order of the day. 
Instead of employers having to force new machines on 
their workmen, the men themselves are constantly on the 
ui vive to invent new machines or improve old ones. 
hus, a current that in England has always been against 
the inventor, in America carries his bark on its bosom, 
and bears him triumphantly forward. And, needless to 
say, this same hope and probability of inventing some- 
thing is an active stimulus to the American mechanic, 
making him a clever workman and increasing his intelli- 
gence. He is always encouraged, too, by his employers, 
who give bonuses and rewards; some masters under- 
take to pay all the patent expenses and experimental 
expenses of an invention, the patent becoming the work- 
man’s property on some arrangement allowing a fair 
benefit to the employer. The American workman takes 
altogether a higher place in the industrial world than the 
English one; there is not between him and his master 
that great gulf, bridged only perhaps by a foreman of 
narrow intelligence, which we too often see among our- 


ves. 

The workman is expected to have intelligence enough 
to take part in frequent consultations regarding the work 
inhand. The master has no dignity to hurt by consulting 
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his man ; and this co mg intercourse between the two 
at the master complete command of the details of his 
iness and broadens the views, quickens the intelli- 
geuce, and, above all, raises and supports the self-respect 
of the workman. He feels himself a man, an active 
living intelligence, and not a mere iron-thumper. The 
conditions under which mechanics work in some English 
shops are enough to deaden the self-respect of even a 
superior man. The English employer, as well as the 
English artisan, stands accused of guilt for our backward- 
ness in invention. When will they try to deserve each 
other’s respect, instead of the one regarding the other as 
a kind of necessary nuisance? When will they learn that 
the interest of the one is the interest of the other ; that 
what lowers the master in the standard of the world’s 
industry is equally lowering the man? When will they 
unite in intelligent, active, earnest, kindly effort to restore 
British industry to the undisputed first place in the world? 
The workman too often has a feeling towards the master 
as of an enemy; when will he have intelligence enough 
to see in bim a friend, or at least a fellow-workman ? 
The time has come for the English employer to descend 
from his Stylites column, and take a closer handling of 
the human material of his workshop, instead of leaving 
everything to a foreman or manager; and the time has 
equally come for the English workman to make a stron 
effort to raise his own standard of intelligence an 
knowledge ; instead of, after having learned a trade, act- 
ing as if no more progress, either industrial or social, 
remained for him, and the great world would never out- 
grow the flea-bite of knowledge his apprenticeship had pro- 
vided ; and, without laying this letter open to the charge 
of temperance lecturing, 1 urge the English v orkman to 
learn that there are higher destinies in this world than 
the acquirements of enough or p'enty of money to revel 
in beer and tobacco: neither of which luxuries are any 
help in the race of life, but, as he too often finds, rather 
turn out hindrances. They may be good things in their 
place, but at present they are considerably out of their 
place, as every other trade-union report testifies—at least 
in regard to the first. The Yankee workman is a very 
much more temperate man than his English rival, and 
this explains somewhat both his greater intelligence and 
inventive powers. . 

Machinery must come more and more ; our very exist- 
ence as a manvfacturing people depends on it. The 
Englishman has the clear choice put before bim—let him 
bravely face the question, and bend all his brains and 
energies to preduce the new machines and processes for 
himself; or let him go on in sullen apathy and opposi- 
tion, and his employer will have to purchase shiploads 
of machinery from foreigners. But inventions will come 
in spite of him—for a time! until the nations use their 
own inventions to compete with his gocds in the markets 
of the world; and the English, as the first industrial 
people of the world, will have become history—no more! 
Already many industries have a passed away 
from us, others are steadily going. Watches and clock 
toys, pianos and organs, machine tools, axes, saws an 
hammers, locomotives, reapers, electric machines and 
appliances, steel rails, ironwork, have gone or are going 
to America. Typewriters elbow their way everywhere ; 
and as the engineer looks over the new arrival for his 
office, there is the pleasing reflection that the presumed 
chief mechanical nation of the world is represented in 
this a by one eolitary concern few people even 
in England know the existence of. 

Weare still first in shipbuilding, but what is to hinder 
the next decade finding the yards of Glasgow and the 
Tyne half empty, while those of Philadelphia; New 

ork, or Newport News resound with the clang of 
innumerable hammers? If the Yankees build ships at 
which one man and a machine do the work of three or 
mechanics, with their ancient 
methods, how can we expect to hold our ground? The 
time has come to wake out of sleep. Many of our work- 
men seem to hold tee, Napisy the same opinions about 
foreign industry as the Boers did about Thomas Atkins. 
Both parties are in considerable danger of being uncere- 
moniously disenchanted! Invention in machines and 
processes is only part of the work, invention in work- 
shop methods is equally necessary. American work- 
men are as as English ; it is certain they do 
more work for their money. The old opposition to 
machine - work, to labour-saving devices, should be 
rightly regarded as an inheritance of narrow ignor- 
ance and selfishness, from the same century and source 
that hanged a man fer stealing a sheep. Ifa machine can 
be invented or purchased to doa job quicker and more 
profitably than man, however small the difference may be, 
no pains or expense should be spared to get it. The time 
has gone by when the workman can hammer away (as 
his forefathers did 100 years ago), until a new machine is 
shoved on the job before his nose. 

When one hears and sees the trade-union demands for 
limitation of the number of apprentices, sees strikes toforce 
employers to keep high-priced “‘skilled” labourat machines 
any navvy could work after a few lessons, one can hardly 
help thinking that in the tremendous growth of know- 
ledge and intelligence of the last 100 years the mind of 
the English trade-unionist has stood still, or has travelled 
back to the Middle Ages. The average workman of the 
present day is inclined to scoff at religion and its teachers, 
yet the ways of trades- unionism remind the student 
irresistably of the medieval monk! The ecclesiastics of 
the Middle Ages, for their own purposes, made the 
monasteries the sole repositories of such learning as 
existed, just as extreme trade-unionism is trying to-day 
to make the trade-unions the repository of all ability to 
do certain kinds of work. You coul get very little 
education in the Dark Ages, except through a monastery. 
But the world began to awake and to get tired of all 
that. The world wanted, among other things, to learn 





and study Greek; the monks declared Greek was a 
heathen language spoken by heretics. The world wanted 


to go on, the mopks wanted to stand still ; the result was 
that the world got its Greek in spite of the monks, 
who became the laughing-stock of Europe, and the 
name ‘‘monk” became aypoayecns with ignorance, dirt, 
bigotry, and humbug. en Erasmus wanted to over- 
whelm an opponent with opprobrium, he described him 
as ‘*100 monks rolled into one.” If the trade-unionist 
will permit only a certain number of persons to learn 
his trade, and forbids them to work below a certain 
wage, or except under certain conditions, or in certain 
ways, the sure result will be that his ime Ree ed will be 
unable to compete with the productions of a free people. 
If he cannot work to suit the world, the world will soon 
show him, and is showing him pretty plainly already, that 
it can do without him. He will become a laughing- 
stock to the world, and he and his productions will be left 
severely alone—a sort of mummy exhibition in the stream 
of time. 

The world goes round and we must go round with it ; 
foreign nations will not alter their ideas and habits to suit 
our workmen or masters ; and, to say the least, is it not a 
trifle presumptuous on our part to —- they will? Our 
existence depends on foreign trade, and if we cannot adapt 
ourselves to give the nations what they want at the market 
price, our days are numbered ; high wages will become a 
memory, and the land will be covered with useless heaps of 
bricks which once echoed with the cheerful sounds of indus- 
try. England, an insular nation, has always been afflicted 
with the narrowness of insularity, could never see beyond 
its own ideas, manners, and ways. ‘“‘ What is good enough 
for England is good enough for anywhere else,” said the 
Sheffield wiseacre; and he might have added: “If 
foreigners would not take what we offer them, they cen 
want ”’—which the foreigners have disdainfully begun to 
do some time ago, not the goods they were “offered,” 
however, but Sheffield itself and all its works. They 
do not want Sheffield, until the town discovers that a 
large acreage of the earth actually lies outside England, and 
that other nations have some ideas of their own regarding 
their daily wants. What traveller does not complain of 
the English ignorance of foreign lands and peoples ; of their 
ignorance even of the British colonies, of India itself? 
Have not English engineers for years sent locomotives, ap- 
parently designed for heavy English railways, out toslim, 
cheap lines in new countries, with the inevitable endin 
which could only follow such an unequal yoke? Agricul- 
tural cy omega for Clydesdale horse-power are still 
shipped from Liverpool to fields where the strongest and 
largest known animal is a small mule or a scraggy horse, 
three or four of which could not draw the 1 of one 
Clydesdale. Our insular annals supply numberless in- 
stances of similar short-sighted bungling. From their 
country the Yankees derived great advantage over the 
English in this. They lived their own lives in, and did 
a)l their early work for, a new country, a land of settlers ; 
and poverty and rude necessity made them experts at pro- 
viding just the exact tool for any given purpose at the 
lowest ible price. Were locomotives wanted for a 
pioneer line, they had made nothing but just such engines 
all their days. Were light cheap axes wanted for poor 
settlers, who had to carry an outfit for 500 miles on a mule’s 
back or their Own? The Yankees provided them at once. 
Sheffield, which had never made such axes, and never 
heard of an axe being carried further than to the coal- 
cellar or to a job up the next street, sends its heavy 
cumbrous English agg Oat the settler kicked out 
of his way, cursing English stupidity with much 
fervour. Simplicity and adaptation have made American 
tools famous; they are ousting the cumbrous and expen- 
sive productions of Europe everywhere. For a particular 
need the Yankee produces a tool that will meet that need 
quickly, directly, effectively ; he straight to the heart 
of the matter, casting aside that is not absolutely 
necessary, With his clear, sharp intellect, and entire 
freedom from old notions and prejudices, this is a compara- 
tively og ing for him. It is time the English- 
man was “hustling” to acquire this dexterity, too, if the 
next decade is not to see him at the Yankee’s workshop 
door, begging a job. 

We need to improve our workshop methods too; 
there are old errors to got rid of, new ideas to 
heartily embraced. We want more earnestness in the 
business of life, more enthusiasm. That is an excel- 
lent trait in the American character: they are an en- 
thusiastic people, and what a force and pleasure there 
is in enthusiasm! You see the Yankee workman “‘hust- 
ling” with might and main, honest] ih for the 
money he gets at the week end. In England there is, I 
grieve to say, far too much of the motto, “ Take it easy ;” 
—do as little work as possible for the most money pos- 
sible. What a searchlight glare on the far-famed British 
workman appeared at the last strike of ‘‘ engineers,” 
when some apprentices were put to do the work of absent 
full-fledged tradesmen. The apprentices were actually 
found to do more work in a given time than the journey- 
man, and to do it as well, if not better! What garrison 
nods drowsily while the enemy is —e at the gates ! 

A hundred voices cry, ‘‘ We know all that—everybody 
knows it; what we want is a remedy. Tell us some- 
—s don’t know.” ‘You may know, O learned ! but 
England seemingly does not, that the standard of intel- 
ligence among her artisan — is far below that of 
America or Samoan ; and thirty years’ Board-School 
cramming has had little effect in proportion to the money 
a. ne, pega first duty for her own safety is to raise 
the standard of intelligence — the “‘ working classes: 
lay a foundation on which to build a nation of good 
mechanics, of inventors. But this can be better accom- 
plished by the “‘force of public ear e by individual 
effort and “local authority,” than by Acts of Parliament. 
Whatever way it can be accomplished, get it accom- 
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plished, Trades unions have long been deeply exer- 
cised about. effective means to control apprentices ; let 
employers have their say now; let them insist on all 
apprentices en in industries for foreign markets 
studying the history, geography, and economics of those 
markets. It is not enough to make premium apprentices 
—sons of well-to-do people—do this, for, as has von care- 
fully pointed out, our chief supply of inventors must 
come from the common mechanics. School Boards, 
societies,- local authorities; can help greatly by opening 
classes for instruction in the wants of foreign countries, 
and giving suitable prizes for competition. Every manu- 
facturer, every merchant, en in the foreign trade, 
should not only give such classes steady patronage, but 
should insist on all his junior clerks attending them regu- 
larly. This would be excellent experience for the clerks, 
and some help to the working-lads, and t help to the 
class. Every technical school should add a class of inven- 
tion to its course, or, at least, a lecture on the history and 
philosophy of inventions ; and every man with influence 
— use 1t to create full and steady attendance at that 
class. 

Our vast Empire and the Navy and Army we have to 
support make the drain on our country’s inventive man- 
hood very great; soldiers, sailors, Government clerks, 
commercial cterks, colonial officials, emigrants—what a 
multitude there is of them all—are practically dead losses 
as inventors, and both America and Germany have great 
advantages over us in this respect. We can hope tomake 
up for so much inventive waste only by giving special 
attention to invention among the men who remain at 
home. America’s new expansion —s will likely prove 
an active factor in the ruin of the Repzblic; but that will 
not happ2n for some time yet ; and till then, if England 
does not waken to her danger, the Republic’s inver.tive 
genius will have time to encompass the ruin of: England. 

Yours truly, 
A Practical ExporteEr.- 





PATENT OFFICE TEMPORARY PREMISES. 
To THE Eprtor oF ENGINEERING. 

Sir,—Were these buildings taken over so hurriedly 
as to make proper ee impossible against even a 
mild winter? This day at one o’clock, with only a slight 
frost, I found the temperature in the centre of the specifi- 
tion room to be ne d 51 deg. Fahr., and in reply to my 
complaint, but slight hopes were held out as to better 
results in the future. Why should the street door be left 
wide open with no other door intervening between the 
said room and the street ? 


Yours truly, 
Dezember 27, 1899. M. R 





FIRE PREVENTION IN 1899. 
To THE Epitor OF ENGINEERING. 

S1r,—Being a subscriber to your journal, I of course 
read it regularly, but it is not often you have a leading 
article coming down so close to ‘“‘where I live” as that 
under the above heading in your issue of December 22. 
In consequence of that I got a copy of Mr. Blashill’s 
paper on the “ Architect in Relation to Fire Prevention,” 
and read it also with great interest. 

There is one point in connection with his paper to 
which I would like to draw your attention, viz., where he 
appears to condemn the use of felt between the sarking 
and the slates of any building, as being liable to conduce 
to the spread of fire. Iam not absolutely certain that he 
means to convey this, but I think the average reader 
would gather that from his paper, and nothing can be 
more erroneous, as the felt thus used has the effect of 
preventing the passage of air or smoke, and so tends to 
check and restrain a fire. If the felt were not there, any 
flames impinging on the sarking would soon crack the 
slates, and the whole thing be in a blaze in a very short 
time. This,\I think, is generally recognised. 

Yours faithfully, 
(For Messrs. D. Anderson and Son, Ltd.), 
Henry Grice, Managing Director. 
Lagan Felt Works, Belfast, January, 2, 1900. 








SUPERFLUOUS ROYAL ENGINEER 
OFFICERS. 


To THE Eprror or ENGINEERING. 

Srr,—The necessity for genuine and drastic Army reform 
having just now been brought home to all classes, I would 
ask to be allowed to remind you of that branch of it in 
which engineers are specially interested, and to which you 
have previously devoted some attention. 

The main defence of the present organisation of the 
Corps of Royal Engineers to be gathered from corre- 
spondence which you published was, that the existing 
number of its officers is based on military requirements ; 
that aap times officers could not be temporarily 
retired or all employed on purely military duty ; and that 
peed a, ceo in civil and semi-civil capacities is good 
training for them and an economy to the public service. 

The war in South Africa completely disposes of this 
defence. Up to the end of November two full Army 
corps had been sent to a seat of war requiring, to the 
fullest extent, the services of the engineer arm. Yet, out 
of a total of over 900 Royal Engineer officers on the 
active list, some 150 only had been sent to the front. 
Adding 75 for a third Army corps, we arrive at a to’ 
of 225, leaving a surplus of more than double that 
number—600 or 650, at least. Moreover, of those sent 
out not more than 40 were above the rank of captain, so 
that the superfluity is chiefly in the senior ranks. At a 
modest computation, their pay and emoluments, which 
have wrongly gone to swell the total of the Army Estimates 
year after. year, must have amounted to 250,000. to 
300,000/.. per annum. : 








Judging from past experience, nothing is likely to be 
done to abate this huge scandal unless the matter is 
seriously taken in hand by those competent to deal with 
its manifold technicalities. These must be thoroughly 
grasped by a Member of Parliament (or by more than one 
if they can be found), before the inevitable debates on our 
military shortcomings in. The M.P. (or ey 
aforesaid must be approached and instructed beforehan 
by accredited representatives of the engineering and 
allied professions. There is, therefore, no time to lose ; 
but who or what body is coming forward to perform this 
duty—an act of loyalty due to their profession and their 
country alike? 
Tam, &c., 
December 29, 1899. VIGILANT. 





ARMOURED STEAM-CARS FOR SOUTH 
AFRICA. 
To THE EpitoR or ENGINEERING. 
Str,—May I suggest the following, as affording a 
possible means of transport and attack in South Africa 
at the present time? An armoured car of from 8 to 10 
tons, carried on six wheels, the two centre wheels being 
driven by two separate engines; the other wheels being 
arranged for steering ; and all being under the car body. 
A boiler of large capacity and power in the centre of the 
car, leaving room for machine guns and riflemen at either 
end: the car to be capable of being driven in either 
direction. . 
I am, &c., 
; ALFRED J. ALLEN, 
London Institution, E.C., January 2. 








BARNABY’S THEORY OF CAVITATION. 
To THE Eprror or ENGINEERING. 
_ Str,—As the <poceeee of the arguments contained 
in my letter published in your issue of the 17th ult. would 
appear to have, in some instances, been prejudiced by the 
crudeness of the drawings, which were intended solely for 
the purpose of illustrating and explaining my arguments 
in favour of so locating cavitation as to enable its action 
to increase the reacting efficiency of the water, I shall be 
thankful if you will allow me to place the following facts 
before P en readers, and to again express a hope that 
they will be dealt with in the columns of your paper in as 
full and logical a manner as, I venture to suggest, they 
deserve. In the accompanying illustration, Fig. 1 shows 
a view of the reverse face of a propeller blade made in 
accordance with my invention, and Fig. 2 is a sectional 
view of a similar blade, the deflecting flange being shown 
at a. Such deflecting flange would extend along the 
leading edge of the blade as shown in Fig. 1, the line a } 


Fig.2 





ad 
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representing the point d in Fig. 2, and the space c c, over 
which cavitation may be procured, being rea placed 
in each drawing. Inasmuch as the rapidity with which 
the blade revolves decreases as the point a, Big. 1, is 
approached, I would gradually increase the deflecting 
= of the blade towards that point so as to increase its 
deflecting efficiency. Another matter I should like to 


‘advert to. With the ordinary propeller blade, cavitation 


about d, Fig. 2, can only arise when abnormal speed has 
produced a corresponding increase of ‘‘slip,” and hence 
its action cannot reduce the tendency to such slip; 
whereas, in the case of my propellers the cavitation at 
dc will arise before the advent of such speed and slip, and 
prevent its supervening ; in addition, it can be got with 
much less expenditure of horse-power, and of fuel—with 
less powerful engines—and the vast increase in efficient 
driving pressure thereby procurable, ew 5 when a high 
shaft velocity is asd attained, be extended over a much 
larger area of the blade, and at a much more beneficial 
angle than is ible in any other description of blade. 
Lastly, I would repeat that the existing methods of 
measuring the efficiency of bg 24 —— are faulty ; 
and any conclusions of fact founded thereon are, as 
regards cavitation efficiency, obviously misleading. 


Yours ig 
December 18, 1899. P. M. Sraunton, 





THE OLD NORTH BRIDGE AT 
EDINBURGH. 
To THE Eprror or ENGINEERING. 
Srr,—The following extract, regarding the old North 
Bridge at Edinburgh, which gives some details regarding 
that structure not contained in the interesting series of 


tal] articles you have lately .published describing the new 


station now being completed, may interest some of your 
readers. 

It is taken from that somewhat scarce book, a quarto, 
entitled ‘‘Modern Athens Displayed in a Series of 
Views ; or, Edinburgh in the Nineteenth Century. From 
Original Drawings, by Thos. H. Shepherd. London. 
Published by Jones and Co., Temple of the Muses, 
Finsbury-square. January 1, 1829.” A very choice copy 





of this book, with the fine steel engravings unfoxed, is at 
onkbarns. 

‘The first stone of the North Bridge was laid on the 
21st October, 1763, by Provost Drummond, who had pro- 
jected and recommended the plan of forming a road from 
the Old Town to a district which was to be laid out for 
new buildings. The mud was then removed from the 
loch, but nothing further done until August, 1765, when 
Mr. William Milne, brother to the architect of Blackfriars 
rag London, gave designs, and contracted to com- 
plete the work before Martinmas, 1769, for the sum of 
10,1407. The undertaking was scarcely finished when an 
accident occurred, by which several lives were lost. The 
hill against which the south end of the bridge abutted is 
7, steep, and consisted in a great part of earth, which 
had been dug from the foundation of houses, and thrown 
down the declivity towards the loch. Of this the archi- 
tect was not aware, and had neglected to go deep enough 
for.a sound footing. He had also failed to build the piers 
to a sufficient height, and was, therefore, obliged to place 
an immense mass of earth upon the arches, in order to 
raise the bridge to its requisite level. The result was that 
the side walls and abutments at the south end burst, and 
some of the vaults gave way; other parts were pulled 
down and rebuilt with chain bars; the superincumbent 
earth was removed, and its place supplied by small 
arches constructed between the larger ones ; an arch of 
relief was thrown over that to the south, which had been 
shattered ; and the whole was strengthened by buttresses 
and counterparts, at an additional expense of 8000/. 

‘** The bridge is 1125 ft. in length, from High-street to 
Princes-street ; in breadth between the parapets, 40 ft: ; 
and at each end 50ft. It consists of three large arches, 
and several small ones concealed from sight; having also 
arched pole through the lateral abutments. The span 
of each of the large arches is 72ft.; the smaller on 
20 ft. each; the thickness of the pi 134 ft. ; to 
length of gos and arches, 310 ft. ; and the height from 
the base of the piers to the top of the parapet, 68 ft.” 

I would also add that excellent views of the old North 
Bridge from various points may be found in the following 
of Mr. Shepherd’s plates : é 

**Part of the Old Town, from Princes-street,” ‘*The 
Jail Governor’s House, Edinburgh,” ‘‘North Bridge, 
Calton Hill, &c., from the Bank of Scotland,” ‘ Vege- 
table and Fish Market, from the ‘ Rainbow’ Gallery.” 

I have the honour to be, Sir, 
Your obedient servant, 
ALDOBRAND OLDENBUCK. 
Fairport, December 9, 1899. 





Gas at Bricc.—The Brigg (Lincolnshire) Urban 
District Council has acquired the undertaking of the 
Brigg Gas a ge ge for 24,300/.. The company demanded 
30,0002., and the council offered 19,000/. he council 
will have, however, to pay the costs of the arbitration 
and to compensate the officials of the company. 


Hawau.—A railway has been projected through the 
efforts of Mr. Herbert B. Gehr, of Chicago, on the island 
of Hawaii. Of the eight islands forming the Hawaiian 
group, only Oahu has a railway, which is 35 miles Tong, 
and runs from Honolulu. The projected line is to be le 
miles long, is to extend from Hilo to Kohala, and is to be 
worked by electric power. It will be built by the Kohala 
and Hilo Railway Company, having a capital stock of 
600,000/., the greater part of which m subscri 
by New York and Boston capitalists, The line will pass 
through hills near the volcano of Mauna Loa. A line of 
express boats will neal be run in connection with the 
line from Hilo to San Francisco, Extensive coffee and 
sugar interests on the island of Hawaii will be benefitted 
by the proposed transportation facilities. 





Frencu Rattways.—French politicians are beginning to 
cast their eyes forward, and to anticipate the position of 
the French Treasury when the railways now conceded 
to six great concessionary companies become the property 
of the State. The present concessions will run out 
between 1950 and 1 The concessionary companies 
will have to be cumpensated for the rolling stock and 
stores taken over, and it is expected that 80,000,0002. 
will have to be paid under thishead. On the other hand, 
the transfer of the conceded lines to the State between 
1950 and 1960 will place a total net revenue of 24,000,000. 
per annum at the disposal of the French Treasury. The 
weak point about these calculations is the uncertainty 
attending the general French future during the next fifty 
or sixty years. 


Buast-FURNACES IN THE Unrrep States. —The number 
of furnaces in blast in the United States at the commence- 
mencement of October, 1899, was 265, as compared with 
205 at the comraencement of April; 192 at the commence- 
ment of October, 1898; 194 at the commencement of 
April, 1898 ; and 171 at the commencoment of October, 
1897. The weekly productive capacity of the furnaces in 
blast was as follows at the dates named: October, 1899, 
278,650 tons ; pe om 1899, 245,746 tons; October, 1898, 
215,635 tons; April, 1898, 233,339 tons; and October, 
1897, 200,128 tons. It will be seen that production has 
increased during the last two years to the extent of 78,522 
tons per week. While production has ws this 


important expansion, stocks of pig in the United States 
dre sow seiner’ then they have been for some time past. 
At the commencement of October they amounted to 
120,541 tons, as compared with 137,821 tons at the com- 
mencement of September, 150,268 tons at the commence- 
ment of August, 169,325 tons at the commencement of 
July, 233,235 tons at the commencement of June, and 


284,127 tons at the commencement of May. 
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METAL PRICES. DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 


In the accompanying diagrams each vertical line 
represents a market day, and each horizontal line 
represents 1s. in the case of hematite, Scotch, 
and Cleveland iron, and 11. in all other cases. The 
price of quicksilver is per bottle, the contents of 
which vary in weight from 70 1b. to 80 lb. The 
metal prices are per ton. Heavy steel rails are to 
Middlesbrough quotations. 





LAUNCHES AND TRIAL TRIPS. 

Tux Ailsa Shipbuilding Company, Troon, launched, on 
December 16th, the steel screw 8.5. Fleswick, built to the 
order of Mr. Robert Simpson, of Whitehaven, and in- 
tended for coasting purposes. The vessel is 179 ft. between 
perpendiculars, by ft. 19 in. by 13 ft. 104 in. moulded, 
and will carry 760 tons deadweight. The machinery is 
placed aft in the vessel, and consists of a set of McKie 
and Baxter’s standard high-ratio compound — for 
coasting service, cylinders 21 in. and 47 in. in diameter, 
by 33 in. stroke, the boiler being 14 ft. 9 in. in diameter, 
by 10 ft. 6 in. long, and designed for 130 lb. working 
pressure. 





On December 21 Messrs. Harland and Wolff launched 
the Saxon, a twin-screw steamer of 12,970 tons gross, 
which they have built for the mail service of the Union 
Company. When completed the vessel will be the largest 
not only in the Cape service, but in any British Colonial 
service, and in point of accommodation and equipment, 
she will be at least the equal of the finest liners in the 
mercantile marine. B ly speaking, she is an improve- 
ment on the Briton, which was launched from Queen’s 
Island in June, 1897, and has proved a very popular vessel 
on the Cape route. The Saxon is the twelfth steamer 
built for the fleet by Mr. Pirrie’s firm, but nine of these 
were intermediate boats, and the line of her development 
is rather yar the Norman and the Briton, the first of 
which, it may recalled, was 7537 tons. The new boat 
is 585 ft. 6in. long, 64 ft. broad, and 42 ft. 9in. deep. The 
first-class dining saloon, a finely decorated and furnished 
apartment, is on the upper deck, and the library, drawing- 
room, and smoking-room—all elegantly furnished rooms— 
on the promenade deck. The entrance to the second-class 
saloon will be furnished for use as a deck sitting-room for 
ladies, and all through this part of the ship the high 
standard of the Union service is, if anything, more than 
maintained. The engines are of the quadruple expansion 
type, balanced to minimise vibration. There is provision 
for the carriage of a large cargo, which may without any 
great inconvenience—as experience of other vessels has 
just proved—be transformed into quarters for troops. 





The s.s. Gresham, built by Messrs. Taylor and Mitchell 
for Mr. John White, of London, recently went on the 
Skelmorlie mile for her steam trials. The vessel was 
light, only half of the propeller being immersed ; but 
even under these unfavourable conditions the mean 
speed obtained on four runs was a shade in excess of 
10 knots. The vessel is 185 ft. long by 29 ft. broad by 
14 ft. deep moulded, and carries about 900 tons on 
Lloyd’s freeboard. The st machinery was sup- 

lied by Messrs. McKie and Baxter, Copland Works, 

van, and consists of three standard triple-expansion en- 
gines having cylinders 15 in., 25 in., and 40 in. in diameter, 
and 27 in. stroke, with steel boiler 13 ft. 6 in. in diameter, 
and 10 ft. long, designed for 160 1b. working pressure. 





The Irvine Shipbuilding and Engineering Company, 
Limited, launched on the 22nd inst. a steel-screw cargo 
steamer of about 850 tons deadweight for London owners. 
Her dimensions are 185 ft. by 29 ft. by 14 ft. moulded. 
Triple-expansion machinery is being supplied by Messrs. 
McKie and Baxter, Govan, Glasgow. The vessel was 
named Kharki. 





Tur Nava Guns AT THE FRoNT.—An engineering 
correspondent in South Africa gives some interesting 

rticulars as to the naval guns and mounts at the front. 

he 4.7-in. oo were mounted on large balks of timber, 
strongly tie ther by iron bands, bolts, and plating, 
and the whole framing was fitted so that it could be 
anchored in the ground by digging holes and depositing 
heavy 12-in. shells—obtained from the Simons Town 
Arsenal for the purpose. These shells had chains passed 
around them and around the framework of the 4.7-in. 
guns. There were also sent to — four 12- 
pounder guns taken from the Powerful. These guns were 
also mounted on wooden carriages, constructed of 
balks of timber, with a long tail piece, the whole being 
tied by bolts and straps, and meunted on wheels to make 
them portable and available for land service. Four 
Maxims went with the same naval contingent to the 
city now beleaguered. The idea of mounting the naval 
4.7-in. and 12-pounder guns for land service originated 
in the Terrible, and was the joint work of her captain, 

unnery, and engineer officers and carpenters. The 
-owerful copied the idea, and fixed up the carriages, 
&o., on the short sea run between Simons Town and 
Durban, having them ready by the time the ship 
reached the port, so that the engineers and ters’ 
staff were concerned with the gun mounting as well as the 
captains. Several 4.7-in. guns have since been mounted 
in the dockyard at Simons Town on wheel carriages 
made by the engineering and gre mogsting staff, and are 
now in service with the Naval Brigade in the Kimberley 
Relief Force. 





(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
Ocroser, 1899. Novemser, 1899. DecEeMBER, 1899. 
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AUTOMATIC TAPPING. MACHINE FOR PIPE . FITTINGS. 


CONSTRUCTE 





THE machine which we illustrate on this page has 
been specially designed for screwing different sizes of gas 
and steam fittings, with a minimum of labour and the 
least possible waste of time. It is specially intended 
for screwing from 3 in. to 6 in. fittings, and has three 
different speeds, according to sizes of fittings to be 
screwed. The fitting is gripped by the top and bottom 
grips on the turret saddle, the tap being held by the 
head or chuck with the square hole init. The turret 
saddle is -moved up to the tap by rack and pinion, 
and the machine is then started by the lever. The 
automatic arrangement is previously set so as to re- 
verse and stop the machine when the fitting is screwed, 
and when the tap has run back clear of the fitting, 
the catch in the turret is raised and the turret 
brought round a quarter of a circle, just bringing the 
next hole in the fitting opposite to the tap. The 
machine is again started, and the operation repeated 
until the fitting is screwed in all its holes, when the 
top grip is raised by the handwheel and screw, and 
the fitting lifted out of the machine. As the turret 
saddle moves exactly a quarter of a circle from one 
catch hole to another, the fittings are, of course, 
screwed at right angles, this being a special requisite 
in large fittings. The maker of the machine is Mr. 
Samuel Platt, of King’s Hill Foundry, Wednesbury. 





INDUSTRIAL NOTES. 

THE terminal week of the year is seldom notable for 
any labour movement, not even during the continuance 
of a strike or lock-out, should such begin in one year 
and end in the next. Last week was no exception to 
the rule. It was, indeed, an unusually quiet week in 
the labour world, the holidays being a welcome break 
after a period of incessant work, for the most part at 
high rates of wages. The working classes are quick 
in throwing off the worries of life when holidays set 
in, especially if the week’s earnings enable them to 
enjoy the rest. ‘‘ Begone dull care” is a sentiment of 
universal application, but it becomes all the more 
intense in cases where dull care is mostly present. 
Perhaps there has never been a Christmas when the 
masses as a whole were better prepared for it than the 
one that has just passed. There have been aching 
hearts in all classes of society by reason of events in 
South Africa, but this is outside of the industrial 
arena, The reports in the newspapers indicate that 
on the whole it was a sober Christmas, a condi- 
tion of things to be commended. In this respect 
we are really better off than we were when wages 
were lower in years gone by. Education brings self- 
respect, and self-respect self-restraint, though, of 
course, it will take a long time to permeate the whole 
of the masses with those qualities. Still it is encourag- 
ing to find that there is a growth and advancement in 
this t. If the principle of thrift were more 
general, it would be better, but that also is extending 
in all directions. The most significant of these is 
found in the friendly society movement, in co-operative 
development, and in the higher scale of bepsiite pro- 
vided in the better class of the trade unions. Self-help 
is, after all, the best of help, for self-reliance is the basis 
of true manhood. Skill, sebriety, and industry will 
enable our workpeople to hold their own in the markets 
of the world, lally if the skill is wisely directed 
and production is not hampered by harassing conditions. 





D BY MR. SAMUEL PLATT, ENGINEER, 


WEDNESBURY. 
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With the dawn of a new year let us hope that we 
shall settle down to a wider freedom in enterprise, 
to a wiser adjustment of labour disputes, and to 
a closer association between capital and labour for 
mutual advantage. We are all interdependent. As in 
the human body, if one organ gets out of order, all 
the rest suffer more or less in sympathy. 





At the last meeting of the Royal Statistical Society 
on December 19, 1899, a paper was read on ‘‘Some 
Statistics Relating to Working Class Progress since 
1860,” by Mr. George H. Wood, of Bristol, one of the 
youngest of the members of that society. The paper 
was an excellent one in many respects, dealing as it 
did with variations in wages, unemployment, and the 
comparative consumption of commodities. In all such 
discussions one has to be careful in selecting a basis 
of comparison, and the figures must not be culled to 
suit bey proormeesres notion whatsoever. They ought 
also to be ample for the purpose. This, however, in 
some cases is difficult, as they are not always avail- 
able. The table in variations in money wages is that 
of Mr. Bowley. From that table it would seem that 
the lowest rates in 1860, 1861, and 1862, were repre- 
sented by the figures 72, rising to 73 in 1863, and to 
74 in 1864. After that wages fluctuated between 77 
in 1865, and 84 in 1871, then advancing to 94 in 1872, 
to 103 in 1873, falling to'99 in 1874, and thence down- 
ward to 89 in 1879 and 1880. From 1881 the varia- 
tions have been from 90 to 95 in 1889. From 1890 
to the end of 1896 the variations have been from 100 
to 102, the highest in 1893. The misfortune is that 
the figures Pp at 1896, for in the last three years, 
1897, 1898, and especially in 1899, wages have reached 
a higher maximum than ever before. In thirty years 
prior to 1890, the maximum of 100 was only reached 
once, in 1873, when it was 103 for that year only, fall- 
ing to 99 in 1874. But in the seven last years of the 
table the wage rate never fell below 100. 

The author of the paper seeks to show what the 
average rate would be when tested by want of employ- 
ment, not merely by averaging the maxima and 
minima, -but by deducting loss of time from the totals. 
This is the first statistical effort in this direction, and 
Mr. Wood has collected all the available figures he 
could as a basis for computation. He commences 
with six trade unions in 1860-2, and goes on until 
he has 31 in 1880, varying from that date to 26 
in one year, the lowest. The best test in this case is 
the relative proportions in given unions, as, for 
example, the Engineers, Ironfounders, Boilermakers, 
and Iron Shipbuilders, the Carpenters and Joiners, 
&c. The averages of all the groups of trades differ 
from the average over a number of years of any one 
of the unions, and the years in which the average 
of unemployed is highest, differ also. The highest 
average was attained in 1878 and 1879, especially in the 
latter year. Yet, singularly enough, some trades were 
not much depressed in these years. Engineers, boiler- 
makers, and ironfounders were especially so, the build- 
ing trades not so much. 

e average number of unemployed in fifteen unions 
with an ate of 118,217 members, in 1879, was 
12.5 per cent., or nearly two-thirds more than the 
Lem ci rag in ten years previously, and more than 

ouble the average of the subsequent twelve years. 
The conclusion from the figures is that the percentage 





of unemployed was lower in the decade 1870-9 than 
in the decade preceding, and the decade succeeding 
that saaueak But then the early years in the 
seventies were years of prosperity. But the conclu- 
sion would not bear another test, namely, of payments 
in donation benefit. In the five years 1875-9 the num- 
ber of unemployed in some of these years was not only 
very large, but they were almost permanently on the 
funds. In other years they are off and on, the propor- 
tion paid, not being less than the number of members 
on the funds, would seem to indicate the recipients as 
out of work. The time on the funds would, therefore, 
have to be taken into account. For example, if 100 
men were on donation benefit in the month at 10s. 
each per week, the total would amount to 200/. per 
month ; but this isnot the case. In proportion to the 
intensity of depression in trade, the number out of 
work, and the amount paid would approximate, but 
it would be safe to say that the two never agree, 
Then, again, Mr. Wood did not note that in many 
unions all out of work, from whatever cause, strikes 
and lock-outs included, are returned as unemployed ; 
the Ironfounders differentiate, but the others do not 
usually do so. The conclusion in the paper is that 
there is a tendency towards a greater percentage of 
unemployed than formerly. This conclusion must be 
psa ag as questionable. But the author of the 

aper deserves credit for the care with which his 
eh have been prepared and- presented. If the 
years 1898 and 1899 could have been added, it is most 
probable that the proportion of unemployed in the 
decade 1890-9 fiw? 5 be lower than in 1860-9, or 1870-9, 
or 1880-9. It isimportant from every point of view to 
ascertain the relative proportions of unemployed over 
a series of years, but as yet no definite conclusions are 
possible. With respect to the consumption of com- 
modities, that is a question apart from the industrial 
aspects of employment or non-employment, and need 
not be here discussed. It has an economical value of 
itsown. The great question for us here is whether 
lack of employment increases as the years roll on, 
Facts and res do not at present sanction that view, 
and we can but hope that they will not in the future. 





The first practical step towards the solution of the 
— of old age pensions in the British Empire has 

en taken in > Zealand, and it is one which will 
not. satisfy the more ardent of its advocates in Great 
Britain. Nevertheless, well-meaning philanthropists 
and social economists in this ge 5 will find in the 
New Zealand Act much which will appeal to their 
sense of justice and fitness in its provisions and their 
application. The New Zealanders brush aside the 
notions of pensions for all, irrespective of position and 
income. The principalconditions are: (1) The claimants 
must be sixty-five years or upwards: (2) They must 
have lived in the colony for not less than twenty-five 
years; (3) The maximum pension is fixed at 18/. a 
year, or, roughly, 7s. per week. Then comes the limit 
of income and property as follows: Applicants for pe 
sions in receipt of 34/. a year or more are to have their 
pensions reduced by 1/. for every 1/. of annual income 
above 34/. a year, and by the same amount for every 
15/. of the net capital value of all accumulative pro- 
perty. Ifthe person, male or female, has an income 





of 52/. a year, or possesses F pg of the value of 
2701., he or she is disentitled toa pension. Thus the 
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right to a State pension is strictly limited as to age, 
residence in the colony, and as to the applicant’s 
annual income, and as to the possession of property. 

There are important stipulations as to character; 
the life’s record must be a fairly cleanly one. For 
five years previously to the date of application, not 
earlier than the age of sixty-five, the poe of the 
— must satisfy the authorities : (1) That he has 

en eape | a sober and reputable life; (2) That he 
has not suffered imprisonment within a given period ; 
(3) That, if a husband, he has not deserted his wife 
or failed to provide for his children; or (4) If a wife, 
that she has not deserted her husband and children. 
These qualifications and limitations tends to render it 
a good-conduct pension within the prescribed limits as 
to age, residence in the colony, possession of an income 
or property, because if all those conditions are fulfilled, 

ood character remains as the one condition of grant- 
ing the pension to the applicant. There is little to 
complain of in those fconditions. Merit is rewarded, 
while bad conduct is recognised as a disqualification. 
Some such rules apply in British trade unions, though 
not precisely the same. 

The provisions laid down for ascertaining the quali- 
fications or disqualifications are specific and minute. 
The applicant for a pension is given a Pension Claim 
form, in which is set forth all the requirements of the 
Act ; this form he must fill in, and make a statutory 
declaration that all the particulars filled in by him are 
correct. This declaration may be made before a 
magistrate, deputy registrar, postmaster, or qualified 
solicitor. The deputy registrar, who, together with 
the chief registrar, will superintend the Pensions 
Department, will be appointed by the Government to 
carry out the Act, must then file the claim and record 
it in a book provided for the purpoze, which book any- 
one may examine on payment of a fee of ls. The 
particulars of the claim are then to be forwarded to 
the stipendiary magistrate, who will investigate the 
same in open court. This mode of procedure, we 
are assured, is not so formidable as it appears, for if 
the magistrate is satisfied from the documentary 
evidence that the claim is a valid one, or that the 
claimant is physically unable to attend the court, he 
can grant the pension without more ado. The powers 
of the magistrate are, however, considerable ; he is 
allowed to follow his own discretion without being 
bound by the strict rules of evidence in testing the 
claims. ‘‘ In disposing of material points against the 
claimant, the stipendiary magistrate shall distinguish 
between what he finds disproved and what he finds 
simply unproved or insufficiently proved. In respect 
of what is found to be disproved, the magistrate’s 
decision shall be final and conclusive for all purposes. 
In respect of what is found to be simply unproved or 
insufficiently proved, the claimant may at any time 
thereafter adduce fresh evidence.” So far this is 
favourable to the applicant for the pension. 

The claim being granted a pension certificate is 
issued for the year, the certificate standing good in 
another registration district upon removal of the 
pensioner upon notice being given. Each year the 
pensioner must furnish particulars of income, &c., 
when the same process of investigation has to be gone 
through. The pension is to be paid monthly at the 
local post office upon production of the certificate, the 
payments being endorsed thereon, a receipt being 
given by the pensioner. The pension may be wholly 
or partially forfeited by misconduct, but otherwise it 
is inalienable. As an experiment the Act is a most 
interesting one. 


The last report for 1899 by the Associated Iron- 
moulders of Scotland brings down the figures to the 
latest date, two reports being issued in December. 
It congratulates the members upon continued pro- 
sperity in trade. The total number of working mem- 
bers—that is, those in employment—increased by 83, 
which is an exceptional state of things for the time of 
year ; the report says that usually at this season of 
the year, with short dark days, there is a marked 
falling off in the number employed. ‘‘But not so 
this year. This is not only with one branch of the 
iron trade, but applies to all those engaged in the 
iron and steel industries.” The anticipations are 
that the new year will be one of prosperity all 
through. But there are two shadows across the 

ath: The high rate of interest for money, and the 

igh price of raw material and fuel. The report 
states that the condition of trade is equally g in 
England, and also in the United States. Never 
before, the report says, had the American nation such 
a prosperous year of trade, and such bright prospects 
for the future. Of course, these remarks are to some 
extent predictions, and prophecies are often delusive. 
The members are reminded that while there is now a 
flow of trade, there may be, there will inevitably be, 
an ebb tide, and therefore they are entreated to pre- 
pare for it; by sobriety, greater regularity at work, 
and thrift in the use of present earnings. The mem- 


bership of the union has reached the highest level ever 
known in its records, besides which there are 366 
apprentice members. These will be the journeymen 





of the future, disciplined in the usages of the society, 
It is especially urgent that the young should be thus 
brought in, as new machinery is in force adapted for 
working by juvenile labour, that is to say, by such as 
are in the apprenticeship age. The funds show a 
further increase of 1517/. 10s. 2d. in the four weeks of 
the report, the total balance being 61,129/. i2s. 8d., 
this being the highest amount ever recorded. Mem- 
bers are urged to clear up all arrears so that they may 
not be out of benefit if a reverse should come upon 
them. The question of an advance in wages in the 
Ayrshire districts was before a Conference towards 
the close of the year, but the matter was adjourned 
until February 14, 1900. Probably the matters io 
dispute will be settled without any cessation of work. 
‘The report shows that there is an increase on super- 
annuation benefit; the list grows, but the members 
have won the right to the allowance. 

The last report of the National Union of Boot and 
Shoe Operatives brings the information down to nearly 
the eve of Christmas, at which date there was a 
quietening down in some centres, notably at Northamp- 
ton, Stafford, and a few other places. One fact is noted 
of some interest, namely, that there is not the same 
demand as formerly for heavy winter goods. This is 
accounted for in two ways—the mildness of the winter 
season, and the greater facilities for travelling ‘‘ by 
rail, tram, ’bus, and bicycle,” which enables travellers 
to wear lighter articles hen when much of the journey- 
ing was on foot. The changes alluded to have led to 
the demand not only for lighter articles, but for a 
better class of goods, ‘‘ something more pleasing to the 
eye,” than was the case when walking was indulged in 
to a greater extent than it is now. Of course, this 
refers more to urban than to rural populations, but the 
latter are less numerous than the former. The con- 
tention is that men have to be more skilled to suit the 
taste of the age, and therefore the worker cannot give 
an equal quantity when greater skill is required. 
Employers, it is stated, complain of a dearth of 
‘‘ good clickers.” The union officials deny this, but 
intimate that the pay is insufficient to attract the best 
men to the factories whence the complaints emanate. 
The society has been free from labour disputes, except 
such as the local officers of the union were able to 
settle. One difficulty seems to be looming in the 
future, but this doubtless will be arranged mutually 
by the Conciliation Board ; it has reference to the age 
limit for full wages, the award of 1892 fixing it at 20 
years of age, whereas some employers seek to raise it 
to 25 years of age. Members are reminded that the 
riko? 5 was a national one, and applies to all districts ; 
it is not therefore to be violated in any case. The 
contention is that the present division of labour, 
consequent upon the use of mechanical contrivances, 
enables a youth of 20 to become as expert at his 
branch as he ever will be, or can be. The report con- 
tains an excellent tribute to the late general secretary, 
William Inskip, J.P., in the shape of an elaborate 
card, reproduced from the American Machinists’ 
Monthly Journal, at Washington. The branch reports 
generally regard the outlook for 1900 as very favour- 
able from most points of view. 


The position of the engineering trades throughout 
Lancashire at the close of the year was regarded 
generally as very satisfactory. The New Year opened 
with plenty of work in nearly, if not quite all, branches. 
Machine tool makers are well supplied with work for 
a considerable time ahead. Boilermakers also are full 
of work. Locomotive builders not only have a con- 
siderable weight of work in hand, but report numerous 
inquiries coming forward from railway companies, and 
for rolling stock generally there is a large amount of 
work just now giving out. Heavy stationary engine 
builders, though not quite so pressed with work as 
they have been, are fully engaged with work in hand, 
with fair prospects of an increase at no distant date. 
In the branches of general engineering and construc- 
tive work there are fairly large inquiries under con- 
sideration. Electrical and hydraulic engineers con- 
tinue to be exceedingly busy in most cases. Altogether 
the position is good, and the prospects are encouraging. 
But the scarcity and high price of fuel, and of raw 
material generally, tend to hamper operations, espe- 
cially in some districts. The iron market was stronger 
in tone, the recovery in warrants putting a check upon 
the rather excessively low selling which had been 
going on recently. A fair number of inquiries for 
pig iron were reported for early delivery, as consider- 
able requirements will have to be covered shortly. 
Makers are firm at recent rates, but in more cases 
sellers offer below the quoted rates. The position of 
the finished iron trade is as firm as ever. Bar makers 
decline to book new business except at a substantial 
advance on list rates. The steel trade is also busy. 
Nut and bolt makers have signified an advance of 20s. 
per ton on the list rates. 





The coalminers of Lancashire = ond to be disposed 
oe the proposal of the C rade Conciliation 
as regards the advance in wages recently con- 





sidered and provisionally accepted. The opposition is 
led by two of the Lancashire Federation agents, Mr. 
Sam Woods’ proposals being negatived at. two large 
meetings. The men almost unanimously decided to 
reject the pro s laid before them. The opposition 
seems to be directed chiefly against the proposal to 
bind the Federation to the decision of the Board for 
four years. Itis not possible for all to see alike on 
questions such as those; but when the agitation against 
the Conciliation Board is led by the men’s own recog- 
nised agents, while the officials take the opposite view, 
there is a danger of a split and of some friction in the 
working of the uniop. However, Lancashire is but 
one section of the National Federation. 





In the Wolverhampton and Birmingham districts 
there was not any large amount of business done at 
the last week’s markets ; but the position generally ia 
the iron and steel trades remained about the same. 
The furnaces, mills, and forges were, as far as possible, 
restarted on Wednesday or Thursday, as there is a 
great deal of work to be cleared off. There was, in 
some cases, much difficulty in obtaining coal, so that 
some works were not able to recommence operations. 
It is also reported that the Cannock Chase coalowners 
have decided to increase the wagon hire by 3d. per 
ton for all distances, by reason of the dearness of iron 
and steel in the construction of wagons, and also 
because of the blocks on the railways, which have had 
the effect of curtailing the work to-be got out of the 
wagons. As regards prices, the anticipations are that 
there will be a Rother rise in the price of coal. Some 
good inquiries are reported for iron and steel for War 
Office requirements in South Africa, and merchants 
out there are said to be ordering in anticipation of 
the cessation of hostilities. Marked bars have been 
firm at full rates, and a further rise of 10s. per ton 
ie expected. Unmarked bar makers refuse to accept 
orders for less than 10/. per ton. A brisk business 
is reported in galvanised sheets, both on home and 
foreign account. Steel is scarce and dear, there being 
large demands for engineering purposes. Makers are 
not able to insure early deliveries. Generally, the 
position is good, and the outlook is encouraging in 
all branches. 

The Scottish Miners’ Federation have lodged a 
demand for a further advance in wages of 9d. per 
day on and after February 1. If the demand is 
granted, this will raise the men’s wages to the maxi- 
mum, as in the case of the Miners’ Federation in the 
English districts. The decision of the coalowners has 
not yet been received by the federation officials. 





The employés at Messrs. Penn and Sons’ engineering 
works at Deptford and Greenwich, now taken over by 
the Thames Iron Works Company, Limited, started 
work on the eight-hours system with the commence- 
ment of the New Year. The eight hours have been in 
operation at the Millwall Works for some time, with, 
in the company’s opinion, great success. 





The Operative Bricklayers’ Society have dec‘ded by 
a ballot of the members to discontinue Mr. R. H. 
Taylor’s weekly payment as member of the London 
County Council, the reason being that he, as referee in 
a dispute between that society and the Tilers’ Union, 
decided against his own union in a line of demarcation 
of work. All honour to the man who took such a 
course when his own union was in the wrong. But 
what of the society? If an employer had done this 
he would have been denounced for intimidation, or 
something worse. 

The strike of miners in the coal districts of France 
has led to the discharge of seme 4000 hands in the 
various factories in the St. Etienne district. All 
efforts so far have been ineffectual to end the strike, 
and it is anticipated that further works will be closed 
unless the dispute can be ended. 





The Shop Assistants’ Seats Act came into operation 
on the Ist inst. throughout the country. Wherever 
females are employed seats must be provided in the 
proportion of one seat to every three female assistants; 
failing to comply with this provision the employer is 
liable to a fine not exceeding 5/. nor less than 11. 





The dispute between the Blind Brushmakers and 
the Association for the General Welfare of the Blind, 
after lasting 20 weeks, has been referred to the London 
Labour Conciliation and Arbitration Board in con- 
nection with the London Chamber of Commerce. 
Both parties have to be heard, whereupon the Board 
will make its award in due course. 





Trade-union secretaries are combining for the pro- 
tection of their interests. Well, they have need of 
some such union, for the unions as a rule are not too 
liberal to their officials. But complications may arise. 
If the officials strike, what then? The members will 
do well to watch this new departure. 
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SHIPBUILDING AND MARINE 
ENGINEERING IN 1899. 


In our last issue of the year we gave an article 
dealing with the main points of the shipbuilding of 
1899, and, as promised then, we return to the sub- 
ject now to consider the work of the several dis- 
tricts and firms, who supplied the data which 
enabled us to arrive at a summation of the year’s 
operations. We take first the district embraced in 
the term ‘‘ North-East Coast,” stretching from Blyth 
in the north to Whitby on the Yorkshire coast, 
including the important centres of the Tyne, Tees, 
Wear, and Hartlepool. The six ports produced 296 
vessels, whose tonnage aggregates 888,762 tons, which, 
it is scarcely necessary to say, is the highest yet 
attained, and compares with 332 vessels of 846,027 
tons in 1898. The best total previous to this was in 
1892, and even then it was 256,000 tons less than the 
output of the past twelve months. This is a very 
striking evidence of the great expansion of the industry 





article shows the production in the various districts, 
and needs no explanation. 

Rather less than usual of the north-east coast ton- 
nage was for foreign owners, the total being 226,499 
tons, equal to 254 per cent. of ‘the output, whereas in 
the previous year the proportion was 27 per cent., in 
1897, 31 per cent., and in 1896 it was 35 per cent. Indeed 
this year it is about 4 per cent. below the average of 
several years, if we except years of depression when 
the Clyde competition was a potent factor in reducing 
it to 14 or 16 percent. The highest percentage of 
foreign to total tonnage on the Clyde is 33 per cent., 
but for the past yeur it was only 20 per cent. The 
Tyne and Wear produced less of the foreign tonnage 
than usual, but the Tees and Hartlepool have in- 
creased their quota. There were no sailing ships 
built : the north-east ports never took a very active 
part in building such craft, and the 1118 tons, which 
cannot be classed as steam, is made up of barges 
and such like craft. There were thus 887,644 
tons requiring machinery. The engines for one or 
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on the north-east coast. The tonnage launched in the 
two districts over a period of years may be here 
given : 
1889. 1898, 1897. 1896. 1895. 1894. 
Tons. Tons. Tons. Tons. Tons. Tons. 


North - east 
ports .. 888,762 846,027 556,890 667,638 516,224 515,078 
Clyde .. 498,793 473,714 841,817 422,804 359,625 339,640 
Ratio of 
north -east 
to Clyde 
total -- 18tol 1.78 1.63 1.57 1.43 1.44 


It will thus be seen that the north-east coast moves 
ahead at a greater ratio than the Clyde; the tonnage 
is now in the English district practically double what 
it was in 1893, the total then being only 435,349 tons, 
whereas in the case of the great Scotch river the output 
now is only 57 per cent. greater, the total then being 
279,916 tons. ft is true that 1893 was a year of great 
depression, and that in 1889, when trade was at the 
height of a ‘‘ boom,” the north-east coast produced 2 to 
each 1 ton launched on the Clyde, which would seem 
to indicate that during periods of great mapas 4 the 
north-east ports compete more successfully with the 
Clyde ; but the increasing ratio of the English output 
to the Clyde total in recent years of activity, from 
1.57 in 1896 to 1.8 in 1899, shows that they more than 
hold theirown. The quality of their work is also im- 
proving, for many of the ships rank high—a fact 
due in some measure to the goodly number of Clyde- 
trained marine constructors at the head of works in 
the district. The diagram which accompanies this 





two Elswick ships were constructed in London— 
a decreasing quantity by the way—and against 
this is set the fact that the machinery of 
several small craft was made in the west of 
Scotland ; while Messrs. Hawthorn, Leslie, and Co., 
Limited, made engines for two battleships and one 
destroyer, not built on the Tyne. Warships machi- 
nery make up collectively 115,500 indicated horse- 
power, and against this we have only 30,559 tons— 
the comparative figures for 1898 being 100,850 indi- 
cated horse-power and 35,397 tons. If we take only 
mercantile tonnage and merchant machinery power we 
have a ratio of only 4 horse-power per ton gross, 
rather less than it was in 1898. This indicates 
that here, as in other districts, the great majority of 
the vessels were of the useful and profitable, if un- 
interesting, cargo type to carry immense loads at low 
cost. Itis an interesting fact also that only seven of 
the many firms on the north-east coast build engines 
as well as ships; the great majority of the ma- 
chinery is constructed by establishments solely devoted 
to the work. We thus give separately a list of the 
engine builders. 

The Wallsend Slipway and Engineering Company, 
Limited, not only top the list for the district, but for 
the United Kingdom, and, indeed, we might say for 
the world—a fact upon which Mr. Andrew Laing, the 
engineering manager, may be congratulated, espe- 


Production of Marine Engines on the North-East Coast. 


| | | 
1899. 1898. 1897. 1896, 





acon 
No. I.H.-P.| LH.-P. | 1 H.-P. | LH.-P. 








pany, m -.| 19 67,600 | €8,110 | 22,675 | 13,460 
Hawthorn, Leslie, and) 

Co., Limited .. -.| 9 56,300 84,145 | 49,650 | 20,800 
North-Eastern Marine 

Engineering Company, } 

Limited, Wallsend ..| 29 | 55,800 | 40,375 | 35,750 | 40,150 
Palmers’ Company, Ltd., 9 | 43,300 | 49,000 | 48,635 | 46,304 
Wigham Richardson and | | 

., Limited .. ..| 8 | 15,900 | 20,605 | 15,200 | 30,250 

J. Readhead and Sons ..| 8 | 13,700 | 12,700 | 11,700 | 12,750 
R. Stephenson and Co., | 

Limited . «| 4] 6,000} 3,705 | — _ 


J.P. Rennoldson and) | 
11 | 7,834 | 3,405 | 2,559 | 2,472 


Tyne, 
Wallsend Slipway Com- 
y, Limited... 


Son, South Shields .. | 
G.T. Gray, South Shields 17| 6,420° 


Baird _ an Barnsley, | 
North Shieids .. .-| 6; 1,620; — = = 


Hepple and Co., Limited, 
outh Shields .. -| 4] 1,850; — oe sie 
635 | 200 — pa? 


Hedley and Boyd, North) “| 
{275,359 | 252,845 (186,169 | 166,182 


Shields .. 





Tees. 
Blair and Co., Limited, 
Stockton PF ws 
Furness, Westgarth, and 
Co., Limited, Middles- 
brough .. a ee 


36 | 52,700 | 46,200 | 36,300 | 50,070 
| 
19 | 26,850*) 29,672| — | 11,550 


——_ | 


| 79,550 75,872 — | 61,620 








Wear. | | 
George Clark, Limited ..; 24 | 42,810 | 51,216 | 27,600 | 37,200 
North - Eastern Marine } 
Engineering Company 20 21,575+ 14,820 | 7,825 | 14,390 
Wm. Doxford and Sons,) 

Limited .. a --| 7 | 20,870 | 13,750 | 27,710 | 14,1060 
J. Dickinson and Sons, | | 

Limited .. Hi ..| 16 | 29,004 | 37,934 | 21,750 | 25,260 
Wm. Allan and Co., Ltd.| 8 | 12,900 | 18,550 | 11,000 | 10,265 
MacColl and Pollock ..| 11 | 5,960 | 8140 | 28.0 -— 




















133,119 (144,410 | 98,675 | 101,575 
Hartlepool. 
Central Marine Engineer- | 
ing Works aS «| 28 | 44,650 | 47,300 | 27,350 | 24,950 


» This is exclusive of 5650 indicated horse- power of land engines, 
making the total 32,500. 

t This is exclusive of 6000 indicated horse-power of pumping 
machinery, and of marine boilers = 2750 indicated horse-power 
for other purposes. 


warship—built at Elswick—and the immense steamer 
Ivernia for the Cunard Company. Messrs. Hawthorn, 
Leslie, and Co., include the machinery of H.M.S. 
Bulwark, launched from the Devonport Dockyard, a 
small foreign battleship, three destroyers, the hull 
of one of which only they constructed. The North- 
Eastern Marine Engineering Company, who come 
next, supplied engines to vessels built in almost all 
the ports in the Northumberland and Durham coast, 
So also with Blair and Co., Limited, who come next 
on the list for the whole district. Seven of the 
vessels for which engines were constructed were built 
in Sunderland, one at Willington Quay on the Tyne, 
two at Blyth, two at Whitby, twenty-two at Stock- 
ton, one at Bristol, and the twenty-sixth at Arendal, 
in Norway. The engines of the Central Marine En- 
gineering Company were for the vessels built by Sir 
William Gray and Co., excepting one large set of 
machinery for the s.s. Kumara, for the Shaw, Savill, 
and Albion Company’s New Zealand refrigeratin 
trade. The total for 28 vessels is 44,650 indicat 
horse-power, compared with 29 vessels of 47,300 indi- 
cated horse-power in 1898, 22 vessels of 27,350 indi- 
cated horse-power for 1897, and 18 vessels of 24,950 
indicated anh ig for 1896. In the boiler depart- 
ment, besides the 63 boilers for the 28 vessels en- 
gined, 13 of various classes have been built, making 
altogether 75 marine boilers turned out during the 
year. The works have continued in full employment 
during the whole year, and, it is gratifying to report, 
without any labour troubles whatever. For the coming 
year a large amount of work is in hand, including 
three sets of Mudd’s patent five-crank engines, and a 

werful set of twin-screw engines for an Atlantic 
iner. 





Tue Tyne. 


The builders on the Tyne launched 118 vessels, 
whereas in the two previous years the numbers were 
143 and 142, but all were of greater size, and thus the 
total tonnage — 307,568 tons, is about 96,000 tons 
more than in 1897. In 1898 there were only 12 
vessels over 6000 tons, this year there were 17, 
and seven were between 4000 and 5000 tons, 26 
between 3000 and 4000 tons, one between 2000 and 
3000 tons, 11 between 1000 and 2000 tons, eight 
between 500 and 1000, and 48 were less than this 
measurement. Thus there were 50 of the vessels 
over 3000 tons, and 51 in the previous year. The total 
is double that of 1893, when bottom was touched 
in the last depression, while the general trend is 
clearly shown in the diagram. It may be noted that 





cially as it follows upon a satisfactory year. Their 
return, too, includes several important vessels, a 


last year’s output is 107,000 tons over the average for 
the six years preceding 1898. No sailing ships were 
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built, although barges and the like account for 794 
tons, and the steam tonnage calls for little comment. 
Three British destroyers and five foreign warships 
were launched, while machinery was provided for 
four more—the Tyne alone being responsible for 
30,119 tons and 109,500 indicated horse - power 
of warship work. To these we shall refer in 
detail when dealing with the returns from the 
builders. With the 28,950 tons of foreign warships 
from the Elswick Works, the total tonnage for abroad 
comes to 92,223 tons, or 29.1 per cent. of the aggre- 
gate, whereas in 1898 it was 119,184 tons, or 38.85 per 
cent. This compares with 41.28 |g cent. and 47.2 
per cent. respectively in 1897 and 1896. Only one 
small steamer of 148 tons was sent to the Clyde, and 
a large vessel to Aberdeen and to Dundee, while the 
Clyde sent a vessel of 3695 tons to Newcastle. The 
horse-power of machinery constructed makes up 
275,359 indicated horse-power, but it does not follow 
that this was all for Tyne-built vessels. The total is 
22,500 higher than in 1898, and has steadily increased 
since 1895, as shown in our Table of the production 
of marine engines on the north-east coast. 

Coming now to the returns by shipbuilders, it will 
be seen that Messrs. Sir W. G. Armstrong, Whitworth, 
and Co., Limited, top the list, with a tonnage of 57,543, 
which is 3564 tons better than in the previous year, 
and double the output of the year of the engineering 
dispute. Of the twelve vessels included, five are 
fighting ships—the Japanese battleship Hatsuse, of 
15,000 tons, with engines of 14,500 indicated horse- 
power; the Japanese armoured cruiser Idsumo, of 
9800 tons and 14,500 indicated horse-power; the 
United States protected cruiser Albany, of 3450 
tons and 7500 indicated horse-power, and two de- 
stroyers for Russia, one with engines by the Walls- 
end Company, and the other with Parsons turbines. 
In this latter vessel, of 360 tons displacement, the 
power to be developed is 10,000 indicated horse- 

wer, the same as in the Viper, built by Messrs. 

awthorn, Leslie, and Co. he seven merchant 
steamers have been built at the company’s Low Walker 
yard. The most notable of these is the Strombus, 
the sixth oil-carrier built for the Shell Transport 
Company, and the a of the class yet floated. 
She carries 8500 tons of oil, and is so arranged that 
general cargo can be stowed on the outward voyage. 
Oil fuel, too, is burned, the Wallsend Engine Com- 
pany management having made many experiments to 
arrive at the best results. Three of the other shi 
were of 3760 tons, Nearly all the company’s berths 
are occupied. 

Palmers’ Company return seven vessels of 42,683 
tons, which is a distinct improvement on the returns 
of several preceding years, although still far behind 
the 64,669 tons which marked the company’s high- 
water mark ten years ago. First mention should be 
made of the two destroyers for Her Majesty’s Navy, 
completing 50 fighting ships; with these Listouete 
the company have been specially successful. Two of 
the merchant steamers — the British Princess and 
British Prince—were of 9591 tons and 4400 indicated 
horse-power, for a Liverpool line, and two were for 
the Manchester Line, of 7673 tons and 3500 indicated 
horse-power. These are typical steamers of the year. 
The engine output includes new machinery for the 
gunboats Skipjack and Speedwell, each of 6000 tons. 


Production of Tyne Firms. 





1899. 1898. 1897. 


Name of Firm. ee ; 
No. | Tons.| I.H.P. eee reg 























Sir W. G. Armstrong,) 
Whitworth, and Co.,) 
Limited .. i aol 

Palmers’ Company, Ltd. 

C. 8. Swan and Hunter, 
Limited i ool 

Wigham Richardson and| 

0. “s cn 53 

R. and W. Hawthorn,) 


57,543| 70,080 |53,979|29,242/ 54,157 
42,683) 43,300 |41,824 |40,319| 36,185 


~ 
“Tr 


~ 





42,522) 23,100 |68,696 | 48,570/39,608 
| 
28,751) 15,900 (27,820) 18,217 | 24,257 


| 


~ 





Leslie, and Co., Ltd...! 5 | 28,574) 56,300 18,807) 6,449/ 26,008 
John Readhead and Sons} 8 {27,138} 18,700 26,708 23,659 22,541 
Northumberland Com | "| 

pany, Limited.. -.| 6 |20,330) 10,080 | — — — 
Tyne Company, Limited) 4 |14,545) 7,7C0 15,802/18,020 17,691 

‘ 


W. Dobson and Co. oa | 18,262; 7,834 16,837 10,862) 13,246 
Robert Stephenson and 

Co., Limited .. ae 12,601, 6,000 19,525 — 
Wood, Skinner, and Co., } 








Limited .. re ..| 8 /11,298) 7,500 | 9,742 7,126 | 5,550 
Smith's Dock Company, | | | 

Limited .. - -.| 23 | 4,432) 8,305 | 5,175| 6,147| 4,568 
J. P. Rennoldson and) | 





2,474) 7,834 | 930 1,871! 1,085 
1.485) 3,130 | 1,366/ 1,068) "582 





ns i ee -.| 10 
J. T. Eltringham and Co. | 10 





Messrs. C. S. Swan and Hunter, Limited, have the 
distinction of launching the biggest steamer of the 
year on the north-east cnnd—the Cunard interme- 
diate liner Ivernia, of 15512 tons and 12,000 horse- 
power. Another of their vessels is 7229 tons, and the 
total of seven vessels is 42,522 tons, which although less 
than in the immediately preceding year is very satis- 
factory. Messrs Wigham Richardson and Co. only 
send the names of their ships; but three of them 





are unmistakeably German. Their total is 1400 tons 
better than in 1898; and their engine total includes 
machinery for a vessel not built g Sen re 

Messrs. R. and W. Hawthorn, lie, and Co., have 
a most satisfactory return, although their engine 
power is less than the ‘“‘record” of 1898. They 
floated four 7000-ton cargo carriers for British owners, 
as well as H.M.S. Viper, which is exciting so muc 
interest because she has Parsons steam turbines driv- 
ing the propellers. In addition they fitted engines 
to H.M.S, Bulwark, H.M.S. Havock, and two of the 
Elswick warships. During the ‘road the company’s 
dry dock department has been well employed, amongst 
the various jobs dealt with being the insulated steam- 
ship Buteshire, which was seriously damaged by fire 
and scuttling in the Colonies, and afterwards placed 
in the company’s hands for reconstruction. The 
forge department has been exceptionally busy through- 
out the year. Messrs. J. Readhead and Sons, South 
Shields, with eight steamers of 27133 tons, main- 
tain their former high average, all of the vessels being 
over 3000 tons, and all were engined by the firm, who 
have now every berth pata 4 They have done a 
large amount of repair work. The Northumberland 
Company only commenced operations at Howden at 
the end of 1898, and yet havea splendid return of seven 
vessels, of 20,330 tons, the first being built for 
one of the directors of the company, Mr. John Cory, 
of Cardiff. Four are over 3000 tons and one is over 
4000 tons. The return of the Tyne Iron Shipbuilding 
Company, Willington Quay, shows a decrease of two 
steamers, and 1257 tons, as compared with the previous 
year. One of the vessels was for Danish owners and 
one each for Dundee, Newcastle, and North Shields. 
Messrs. William Dobson and Co., Low Walker, have 
launched seven steel steamers, of 13,262 tons gross re- 
gister. This return shows a decrease on last year of 
one vessel and 3575 tons. Four of the vessels built 
this year were for London owners, and one each for 
Copenhagen, Belfast, and Aberdeen. The firm have 
several vessels on the stocks in course of construction. 
Messrs. Robert Stephenson and Son, Hebburn Quay, 
launched four steel steamers, of 12,601 tons gross, a 
reduction of three vessels and 6924 tons. The firm have 
in hand two steamers for Messrs. Furness, Withy, 
and Co., a pontoon for the Spanish Government, and 
two dock gates for the North-Eastern Railway Dock 
extension at Middlesbrough. It is expected that the 
excavations for the new docks will be shortly started, 
Messrs. Wood, Skinner, and Co., Limited, Bill Quay, 
built eight steel steamers, of 11,293 tons gross, an in- 
crease of 1551 tons, as compared with 1898. Two of the 
vessels built in 1898 were for Grimsby owners to be 
employed in the fishing trade, five were for Nor- 
wegian owners, and the largest of the eight was the 
Crewe, 3139 tons gross register, owned in Newcastle. 
Smith’s Dock Company, Limited, North Shields, which 
has been amalgamated during the year with Messrs. 
Edwards Brothers, have built a fleet of 23 deep-sea 
fishing vessels of 4432 tons. Messrs. J. P, Rennold- 
son and Sons, South Shields, launched ten vessels, in- 
cluding the powerful steamer Titan, built for service 
in the Suez Canal. The return of Messrs. J. T. 
Eltringham and Co., Stone Quay, South Shields, 
shows an increase of one vessel and 59 tons. Six of 
the vessels are for North Shields owners, to be en- 
g in the fishing trade, two are for Sunderland, 
and one each for Glas ow and Hull. Cleland’s Grav- 
ing Dock and Slipway Company, at Willington Quay, 
have launched three steel steam fishing vessels. 


THe WEAR. 


The increase in the Wear total is about the same as 
on the Tyne—9225 tons, but it represents a smaller 
percentage. Moreover, a comparison of the figures for 
some years indicates that the Sunderland builders are 
not quite making the same pace as on the Tyne. The 
output is 49,000 tons less than on the Tyne, whereas 
in the preceding years the difference was only 30,000 
tons less. But in any case the total is not only a record 
buta most satisfactory one. In all there were launched 
75 vessels, totalling 268,508 tons, all steamers, and 
only one is of less tonnage than 1000. Between 1000 
and 2000 tons there are 11, between 2000 and 3000 tons 
10, between 3000 and 4000 tons 32, between 4000 and 
5000 tons 12, between 5000 and 6000 tons two, and 
over this seven, the largest being a vessel for the 
frozen meat trade, 7332 tons gross, Built by Sir James 
Laing. Again we have to record a satisfactory con- 
signment for Glasgow—four large turret steamers for 
the Clan line, totalling 17,154 tons—all by Doxford, 
as compared with three of 11,216 tons in the previous 
pose ‘ewer vessels, however, were for local owners, 

ndon and Liverpool sending most orders. The 

roportion of the tonnage for foreigners was also 
ower—18.6 per cent., as compared with 23.63 and 
25.96 per cent. for the two preceding years ; but the 
average before that was about 10 per cent. Again, 
we have to specially note the promptitude and com- 
pleteness with which the returns have been sent, and 
we are able to allocate accurately the foreign tonnage. 
As in the previous year, Norway and Sweden took 
most, 14,368 tons, as compared with 17,071 and 5532 





tons; Germany, 13,430 tons, against only one 3000- 
ton steamer; Holland, 7577 tons, as compared with 
9845 tons; Spain, 8004 tons; France, 4060 tons ; and 
Austria, 2663 tons. 

Each firm’s totals for three years are given in the ap- 


nded T:ble, and the diagram on the preceding page 
ee the fluctuations in the total for the district. 


h | For the third successive year, Messrs. J. L. Thompson 


and Sons top the list with an gate of 36,013 
tons, and it is significant of satisfactory work that 
the Isel Holme, of 4092 tons, makes the seventeenth 
boat constructed by the firm for her owners ; whilst 
the John H. Barry, of 3396 tons, is the twelfth order 
from another a: eas j the firm extended 
their yard. Sir James Laing and Sons occupy second 
place, with about the same tonnage as in 1898. In 
addition to the huge vessel already mentioned, the 
firm launched one or two large oil steamers. Most of 
the steamers were for English companies, and one was 
to the order of the Neptune Steam Navigation Com- 
pany, of Sunderland, to whom the firm has now sup- 

lied altogether seventeen vessels. Messrs. Short 

rothers, Pallion, are represented by eight vessels, 
of 30,060 tons—not quite so large as last year. 
Two of the vessels were for local owners. Messrs. 
Doxford and Sons built six “turret” steamers, 
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1899. 1898. | 1897. 1896. 
Name. 
No. Tons. | Tons. | Tons. | Tons. 
J. L. Thompson and 

Sons, Limited ee 36,013 | 41,056 | 83,176 | 37,323 
Sir J. Laing and Sons, 

Limi if BS fe if 34,384 | 84,280 | 15,937 | 22,600 
Short Brothers ee 30,060 | 31,161 | 30,560 | 32,321 
W. Doxford and Sons, 

Limited a Ry RS 29,543 | 29,977 | 30,674 | 39,533 
Sunderland Company, 

Limi ee ee 26,163 | 15,191 | 4,660 | 11,839 
John Priestman and 

a 4 20,240 | 18,650 | 12,660 | 17,707 
J. Blumer and Co. 6 18,005 | 19,447 | 10,868 | 14,304 
Robert Thompson and 

Sons .. — a Bg 17,651 | 19,655 | 15,436 | 7,360 
W. Pickersgill andSons} 6 17,187 | 14,990 | 5,954 5,763 
Bartram and Sons. ..| 4 14,529 | 17,151 | 10,628 | 14,113 
S. P. Austin and Son,) 

Limited e AS ie 11,368 | 10,029 | 7,075 | 10,602 
Osbourne, Graham, and! 

i es = Fe 9,489 | 5,047 | 2,185 | 4,754 
Strand Slipway Com- 

pany .. on ..| 8 8,876 | 2,649 | 1,484 159 





making 54 of the class now afloat. The Clan Line have 
nine turrets, while Messrs. Runciman and Co., of 
Newcastle, added another to their fleet. The tor- 
pedo destroyer Lee, makes the seventh vessel con- 
structed. The Skandia, of 7500 tons carrying capacity, 
has been fitted with ten masts, to which are attached 
18 derricks, in order to facilitate rapid loading and 
ary om | of ore cargoes. The output of the Sunder- 
land Shipbuilding Company is the largest for several 
years—26,163 tons. The Norfolk and Suffolk are of 
6764 tons. Messrs. John Priestman and Co. had a fire 
in the spring, yet launched 1590 tons more than in the 
preceding twelve months. Messrs. Osbourne, Graham, 
and Co. have increased their output by 4442 tons ; 
Messrs. R. Thompson and Sons by 2005 tons ; Messrs. 
Pickersgill and Sons by 1277 tons; Messrs. 8. P. 
Austin and Sons, who do a great deal of repairing 
work, by 1339 tons ; and the Strand Slipway Company 
by 1227 tons. 
(To be continued.) 





ELECTRICAL INSTALLATIONS ON BATTLE- 
SHIPS.* 


The Electric Plants of the Battleships Karsearge and 
Kentucky. 


By Naval Constructor J. J. Woopwarp, U.S.N. 


Tue battleships Kearsarge and Kentucky are the first 
vessels of the United States Navy on which the use of 
electricity as a motive power has been adopted for the 
general service of the auxiliary machinery, such as deck 
winches, boat cranes, ammunition hoists, and turret- 
turning machinery. 

The electric plants of these ships can, therefore, only 
be regarded as an intermediate step between the com- 
plete steam drive for auxiliary machinery, and the prac- 
tically complete electric drive for all auxiliary machi- 
nery of every kind whatsoever, whose adoption appears 
to be a possibility of the near future. 

For, more t in any other branch of engineering 
work, it is important that power appliances placed on 
board ship, and especially on men-of-war, shall be capable 
not only of working satisfactorily when installed, but 
that their maintenance in an efficient condition can be 
readily accomplished by the ship’s force available for the 


ju 
. While @ more extended use has been made of electri- 
cally driven auxiliaries on the Kearsarge and the Kentucky 
than on any other vessels of the Navy up to the present 





* Abstract of paper read before the Society of Naval 
Architects and Marine Engineers, New York meeting. 
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ELECTRICAL INSTALLATIONS ON AMERICAN BATTLESHIPS. 
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time, attention should be called to the fact that the | satisfactory a manner on the Brooklyn’s 8-in. gun turrets | and which to-day are giving eminently satisfactory re- 
various types of electrically driven auxiliary machinery | during the late war with Spain; the chain ammunition sults, both from the point of view of thorough ventilation 
used on ‘ell vessels are the logical oy te ey of | hoists are the same in general principle as those used on | of these vessels and ease of maintenance of the ventilation 


generally similar previously installed by the Bureau | the Puritan and many other vessels ; and the extensive | plant in an efficient condition. 


of Construction and Repair on other vessels of the Navy. | systems of blowers and exhausters used in the ship’s Scope of Work Performed.—Briefly stated, the electric 
hus, for example, the turret-turning machinery may be | ventilation are similar in character to those placed on plants of the Kearsarge and the Kentucky perform the 
considered a development of that which worked in so/ the gunboats Nashville and Wilmington two years ago, | following duties. 
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1. The shipis lighted under peace and battle conditions. 

2. Four searchlights are operated. 

3. The Ardois signal set is operated for night signalling ; 
also, various means of interior communication within 
the ship, such as battle and range order indicators, 
electric propelling and steering-engine telegraphs, revo- 
lution and helm.-angle indicators, &c. 

4. The truck lights and ship’s running lights are 
operated, also portable diving lanterns. 

5. The two turrets containing the 8-in. and 13-in. guns 
are rotated, the 13-in, guns elevated, ammunition hoisted 
for both 8 in. and 13-in. guns, rammers of 13-in. guns 
operated, and special ventilation provided to blow gases 
out of bore of 8-in. and 13-in. guns. 

6. Ten endless chain ammunition hoists are operated, 
eight of them supplying the 5-in. broadside guns, and 
two supplying 6-pounder and 1-pounder guns on upper 
deck, Two winch type of hoists ace operated, tupply- 
ing ammunition to the 6-pounder guns in the after 
cabins. 

7. Six deck winches are operated ; four winches of a 
simple-geared type with friction drum suitable for quick 
hoists of moderate loads as in coaling ship, and two 
winches of a compound-geared type permitting either 
the quick hoisting of light loads or heavy pulls at low 
speeds. The simple-geared winches are especially de 
signed for use as ammunition hoists to the military tops. 

8. Four boat cranes are operated, the boats being 
hvisted and lowered, and cranes rotated by power. 

9. The ship is ventilated throughout, including the 
engine-rooms, but excluding the fire-rooms, by 13 venti- 
lating fans, of which ten supply and three exhaust air 
for the various watertight compartments. 

10. The centring device on the hydraulic telemoter 
used to control the steam distribution valve of the steering 
engine as automatically operated. 

Description of the System of Distribution of Current.— 
The method of distributing electric energy upon the 
Kearsarge and the Kentucky is known as the Edison 
three-wire system. The object of this system is to allow 
the use of two pressures—80 volts and 160 volts, the cur- 
rent required to deliver the same power being one-half as 
much on the latter as on the former voltage. This 
permits a material reduction in weight of wiring, 
switches, &c. It also allows much greater speed regula- 
tion of the motors the half voltage giving at once a 
speed of one-half the fullspeed. The wires used for dis- 
tributing on the three-wire system can be so connected 
as to operate any motor upon the ordinary two-wire 
system, but at a reduction of one-half of its capacity. 

Three-Wire System.—At least two dynamos are neces- 
sary for operating the three-wire system, these machines 
being run in series, the positive (+) terminal of one 

nerator connecting to the same bus-bar on the switch- 
xoard as the negative (—) terminal of the other, and the 
free positive and negative terminals connecting to in- 
dependent bus-bars. This gives the pressure Of one 
generator between the common or neutral (+) bar and 
either of the other two. One of these latter will be 
positive and the other negative with relation to this 
neutral, As these generators will run at 80 volts each, 
the potential of one bar, called the positive (+), is 80 
volts above the neutral, and of the other, called the 
negative (—), 80 volts below, the difference between the 
positive and negative bars being 160 volts. The three 
wires carrying the current are led from positive, negative, 
and neutral bars. The motors and lights are so distributed 
and connected between the three wires, that the two sides 
of the system will be ~ nearly balanced when every- 
thing is running, and will not be excessively disturbed 
by any condition which may arise when only a part of the 
system is in operation. 

Two-Wire System.—When it is necessary to run more 
than one dynamo the three-wire system should be used ; 
but if the load be such that one dynamo can do the work, 
then by the proper manipulation of switches on the main 
generator board the system can run in the ordinary 
two-wire manner. This is done by connecting together 
what were previously the positive and negative bus-bars 
on the switchboard, thus allowing all the current to flow 
in one direction on what was the common or neutral wire 
of the three-wire system, and in the opposite direction on 
the others. This will allow any lamp or motor to be 
operated. The lamps will have the rated pressure of 
80 volts, with full candle-power; the motors will only 
run at half the full rated speed, but the torque is un- 
changed, This means that, for example, in the case of a 
boat crane, the pull on the hook is the same, but made at 
half the full speed. 

General Plan of Arrangement.—All the dynamos are 
controlled by a main switchboard located in the dynamo- 
room. Permanently attached to the bus-bars of this 
board are three sets of feeders which supply three distribu- 
tion boards. Each of these distribution boards supplies 
both light and power direct, and two of them feed auxi- 
liary distribution boards which control only power. 

Method of Installing Circwits.—The method of installing 
electric light and power circuits on these ships consists of 
a combination of porcelain, conduit, and wooden mould. 
ing work, the exact kind employed being determined b 
the conditions of the individual location, In om 
conductors are supported upon porcelain, except where 
special protection is desirable ; this form of installation 
being used in the greater part of the feeders and mains on 
the ship, except in the engine and fire-rooms, magazines, 
and places exposed to the weather. Conduit is used in 
the engine and fire-rooms, magazines, coal bunkers, masts, 
and beneath the bridges. It is also employed for the pro- 
tection of all wires running vertically between decks and 
in certain contracted or special places. Wooden mouldin, 
is used for the greater part of the branches to individu 
lights above the protective Ceck. Porcelain work ia of 
two kinds, open and enclosed. Open work, in which the 





wires are unprotected, is used in all places where there is 
no liability of mechanical injury or interference by irre- 
sponsible persons, ¢.g., the dynamo-rooms, wing 

officers’ quarters and offices, &c. Enclosed porcelain work 
isemployed in the crew’s quarters and berthing spaces, 
storerooms, ammunition passages, &c. The cover for 
porcelain work consists of a U-shaped sheet-iron guard 
attached to the deck on each side of the wire, Ordinarily 
it is fastened to the deck above by screws, but in cases 
where such screws would project through the deck plating, 
and ibly allow water to leak below, screw studs are 
employed which are riveted on the > ga! side, and thus 
made watertight, the cover being held by hexagonal brass 
nuts, 

Description of Dynamo-Room.—The generating plant is 
located between the inner wing bulkheads, frame 384 to 
41}, gig em | all the space below the protective deck 
(Figs. 1, 2, and 3, page 31). Thisspace has a platform mid- 
way of its height, and the lower half is divided into two 
compartments by the centre-line bulkhead and the passage 
between the fire-rooms. The upper room contains three 

merating sets and the incr nary and each of the 
ower rooms two sets. There are seven 6-pole 50-kilowatt 
80-volt compound-wound generators, each driven by a 
tandem vertical compound engine running 310 revolutions 
per minute at 100 lb. steam pressure. The sets are placed 
with the shafts fore and aft, and rotate ‘‘against the 
sun,” facing the commutators, which are at the after end. 
Each generator has supported from the upper frame a 
connection headboard and circuit breaker, from which 
all cables and field and pressure wires are led, The 
circuit breaker consists of two independent single-pole 
switches, one for each pole. Between these is a single- 
pole switch, to be closed only when the generator is 
operating turret-turning motors, for short-circuiting the 
series field. At all other timesit isopen. There are also 
on this board terminals for the field connections, and at 
the = a pilot lamp protected by fuses, which is not cut 
out when the circuit is opened. The main switchboard, 
consisting of eight panels, is located on the splinter-deck 
level, on the starboard side of the room, and extends 
athwartship. The outboard of these panels carries the in- 
struments for common use with all the generators. The re- 
maining seven panels are exact duplicates, each controlling 
one generator. All seven equaliser switches are on one 
board located at bulkhead 414, in the centre of the upper 


room (Fig. 3). Each dynamo is connected with the panel | a 


or equaliser switch of the corresponding number. hen 
facing the commutator of any generator, the right-hand 
main cable is the positive, the middle the equaliser, and 
the left-hand the negative. ‘Two field wires are run from 
each generator to the panel, where they may be connected 
by means of field switches, either for the self-excitation 
of ordinary use or separate excitation when operating 
turrets. 

_ Description of Distribution.—All current for power and 
light (except that for the illumination of the dynamo- 
rooms) is supplied through the three main distribution 
boards on the splinter deck, No. 1 forward, No. 2 amid- 
ships, and No.3 aft. Each of these main distribution boards 
—— by an independent set of feeders, which run 
directly to the bus-bars of the main switchboard. Each 
of the feeders consists of five wires, one of which is the 
neutral for both light and power, two of the others being 
the positive and negative for the power and the remaining 
two positive and negative for the lights. 

The turret-turning motors are fed through the board 
amidships, No. 2, by separate feeders from the generator 
board. The po are fed from these boards upon two- 
wire feeders and mains, and the switches controlling these 
individual circuits are distributed upon each side of the 
neutral, soas to give as nearly a balanced load as possible. 
The power is ae, either directly to the motors, or 
through auxiliary boards located in the turrets, and upon 
the main and berth decks. The motors for turret turn- 
ing, exhaust fans, rammers, and elevators are run on 80 
volts only. All the others are operated at 160 volts, but 
a switch is provided by which either 160 or 80 volts 
may be supplied, with the corresponding difference in 


8 E 
Boards No. 1 and No. 3 feed the searchlights, and the 
turning motors for both turrets are fed through board 
No. 2. The auxiliary boards are for power only, and are 
employed to give convenient centres of distribution, and 
uce the number of wires which would be required if 
each motor were fed individually from the distribution 
boards. 

Description of Lighting System.—The lights upon these 
ships are divided into two classes : 

1. Battle. 

2. Lighting. 

Battle lights are, in com. those which cannot be 
seen from the outside. They include all lights below the 
protective deck, and such above it as are necessary for 
the operation of the ship in action. All battle lights 
above the protective deck which might be seen from the 
outside are controlled by individual switches and may be 
extinguished, or covered so as to be invisible. These in- 
clude all running and single lights and battle lanterns. 
The lamps upon the lighting section are such as are re- 
quired for illumination, under ordinary service conditions, 
in addition to the battle lights. Each main is controlled 
by a switch, either at the switchboard or at the feeding 
centre, by which it may be —— cut out. All circuits, 
with the exception of that for the illumination of the 
dynamo-room, are supplied from a main distribution 
board. Each of the feeders fur these circuits is con- 
trolled by a switch at the distribution board, and supplied 
ordinarily by one of the mains, the character of the 
feeder, whether battle or lighting, thus determining the 
character of the main. herever possible the mains 
have been subdivided, so that only small sections shall be 
dependent upon one fuse, which will open the circuit in 





case of trouble without disturbing the other lights sup- 
plied by the same feeder. : : 

The mains are generally run in loops fed at one point 
through junction boxes, so arranged that each end of any 
main is protected by fuse of sufficient capacity to carry 
all the lights upon it. A double-pole switch is inserted 
at about midway between the fused ends, which, when 
open, separates the main into two independent parts, 
each protected bya set of fuses. If trouble occurs on one 
of these and its fuses operate, no lights on the other part 
areextinguished. As soon as the cause of the trouble has 
been removed, the on switch may be closed, thus 
feeding the entire main through the uninjured fuses of 
the other section until the destroyed fuses can be replaced. 
An exception to this method of protection occurs in the 
circuits to the magazines forward and aft, where unfused 
feeder boxes are used, and ultimate dependence placed 
upon the main fuses at the distribution board. : 

Single lights are ordinarily protected by an inde- 
= set of fuses, but in conduit work one pair of 

uses frequently supplies two lights, although care is 

taken that a portable and standing light shall not ordi- 
narily be dependent upon the same set, although two 

rtables are frequently so protected. In the case of 

uplicate lights in the same location, as, for instance, in 
the magazine boxes, running lights, &c., where the second 
is intended for reserve in case the first fails, both are 
never placed upon one fuse, although pace we A each 
— be upon a fuse also supplying another light in a 
different location, i.e, one pic aa A and one port side 
light are supplied through one set of fuses, and the 
egy starboard and port lights through another pair of 
uses. 

Wherever wires enter the masts above the main deck, 
flexible couplings, consisting of heavy rubber hose, are 
inserted in the conduit in order to allow the mast to move 
relative to the deck without injuring the protection for 
the wire. 

General Description of Controlling Appliances.—The 
following brief description is intended to give a general 
idea of the character of the appliances used for control- 
ling the electric current at the motor to which it is 
supplied, in such a manner as to produce the desired 
mechanical results of eg 8 and number of revolutions 
per minute necessary for the mechanical operation of the 
auxiliary machinery driven. Two general conditions 


rise : 
1st. Where the motor must be reversed and its speed 
constantly varied during operation, as in the case of a 
boat crane, deck, winch, &c. In this case the arrange- 
ment used is called a controller. 

2nd. Where the motor runs constantly in the same 
direction, and at a constant pee: for long periods of 
time, but with the possibility of varying the speed when 
so desired, as in the case of a ventilating fan. In this 
case the arrangement used is called a controlling panel. 

General Description of Controllers.—A controller is an 
arrangement for making the proper electrical connections 
between the main lines and a motor, so as to control the 
direction and speed of rotation. Those used on these 
ships consist, essentially, of the following parts : 

he frame with cover ; cylinder or cylinders; contact 
fingers ; blow-out magnet; arc deflector ; star-wheel, cap 
plate, and handle. ; 

The frame is made of cast iron and provided with a 
removable cover, in most cases made of sheet-iron, but in 
one case being made of brass. 

The cylinder is supported in bearings in the frame, and 
is operated by means of a suitable handle. On this 
— are carried contacts suitably insulated from the 
shaft and from each other, arranged to make the neces- 
sary combinations for the control of the motor. The 
outside surface of these contacts is cylindrical and ex- 
tends through only a portion of the circumference. In 
the centre of this cylinder is a shaft which serves the 
purpose of supporting and operating the cylinder, and 
also serves as a part of the magnetic circuit afterwards 
described. Upon this steel shaft is supported, either a 
wooden cylinder or a cylinder of specially made composi- 
tion. On the outside of this are held castings e of 
brass, which, in the case of the wooden cylinder, are 
fastened by means of screws, and in the case of the com- 
position cylinder, they consist of hollow cylinders entirely 
surrounding the special insulating composition, which, 
by the application of heat, has been made to firmly fill 
the interior of the hollow cylinder and secure it to the 
cylinder. In most cases, all those contacts which are to 
be electrically connected are made in one casting, there 
being, consequently, a less number of castings on the 
yg er than there are contacts. The projections on 
this casting, after being turned to a true cylindrical 
surface, are supplied with copper contact rings, generally 
about 1 in. in width and j in. in thickness, which have 
been shaped to a true cylindrical form, and are fastened 
to the projections by means of two or more screws. 
These contact rings are thus made removable, so that in 
case of burning, or of any injury to them, they may be 
replaced by new ones, 


(To be continued.) 





Merszy Docks anD Harsour Boarp.—In a Bill 
deposited by the Mersey Docks and Harbour Board for 
consideration in the next session of Parliament, powers 
are sought, among other matters, to construct new docks 
and river walls at Tranmere, and to enlarge the powers 
of the harbour and dock masters in connection with the 
removal of vessels from one part of the docks to another. 
A clause has been introduced for the pur of giving 
the Board greater powers over vessels which now use the 
docks when unemployed or laid up for the winter, with 
a view to their being sold or otherwise dealt with. 
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IRON a ae IN THE UNITED 
‘A 


The Development of Iron Manufacture in the United States 
in the Past Seventy-Five Years.* 


By Joun Fritz, Bethlehem, Pa. 


I HAVE been requested by your President, Mr. Birkin- 
bine, and also by Mr. Christie, Chairman of the Mining 
and Metallurgical Section of the Institute, to give some 
reminiscences concerning the s that has been made 
in iron and steel metallurgy in my lifetime and during 
the lifetime of the Franklin Institute.+ 

This being the last year but one of the century that has 
done so much to change the face of society, and for the 
betterment of mankind, it will be swage tony # to take a 
brief retrospective view of the events that have taken 
place during this remarkable period, and in doing so we 
witness the most wonderful progress that has been made 
in the advancement of the arts of science and civilisation, 
all the effects of which are far-reaching. 

In the very front we see the phenomenal progress that 
has been wrought in all the various branches of manufac- 
ture in all parts of the civilised world. We look again 
and find that the mannfacture of iron is in the lead, and 
that the United States comes in for a Jarge share of this 
all-important branch of manufacturing industry, which is 
the advance guard of civilisation, one-which has done so 
much to build up this country and served her so well 
both in peace and in war. 

While I have not been asked to say anything about 
matters big ee the date of my own experience or the 
life of the Institute, it seems necessary, however, that a 
brief allusion should be made to the first puddling fur- 
nace and plate mill that were erected, in order that the 
great advance that has been made in this branch of the 
manufacture may be more fully appreciated. 

The first puddling furnace in this country was built at 
Plumsock, on Redstone Creek, about midway between 
Connellsville and Brownsville, in Fayette County, Pa., 
in 1817. A flood caused the partial destruction of this 
mill. The machinery was subsequently removed to 
Brownsville. In 1819 a rolling mill was built at Pitts- 
burg, in which there were four puddling furnaces. This 
mill was accidentally blown up and permanently dis- 
mantled in 1829, and the machinery was taken to Coving- 
ton, Ky. Both enterprises thus seem to bave ended in 
disastrous failures. 

About 1810 Isaac Pennock built a rolling mill (at that 
time called a “slitting mill”) near Coatesville, in Chest r 
County, Pa. In 1816 it came into the hands of Dr. 
Charles Lukens, a son-in-law of Isaac Pennock, and was 
operated by him until his death in 1825. It was during 
this period and on this mill that the first boiler-plate was 
rolled in this country. The blooms were heated on a 
grate fire and the rolls were driven by an old-time under- 
shot waterwheel. When a boy I heard the older men 
say that the mill was often short of power, and fre- 
quently all the workmen would run and get on the buckets 
and tread with them in order to prevent a stall which 
would have caused fire cracks in the rolls, and, sooner or 
later, a broken roll. This being before the days of rail- 
roads, coal was hauled from Columbia, 35 miles distant, 
and the plates were teamed to Philadelphia, 35 miles 
away, and were pps ae without being sheared. A 
notable circumstance about these works is the fact that 
they have always remained in the family of Isaac Pen- 
nock, and are now operated by his descendants of the 
fourth generation. d : 

What I have now said will be sufficient to give you 
some idea of the condition of the trade at that time, and 
will enable you better to appreciate the great improve- 
ments that afterwards were made; and also brings us 
practically down to the birth of the Institute in 1824. 

From 1824 until 1836 but little progress was made in 
the way of marked improvements. During the thirties 
there were some puddling furnaces built, to puddle run- 
out or refined pig metal, and eventually they got in the 
way of using some close-grain pig-iron in connection with 
the refined metal. 

In the early forties puddling began to come into 
general use, but only close iron was used. In the years 
1844-5 the manufacture of rails commenced. This at 
once gave it the leading position in the manufacture of 
iron, which it held until it was beaten by the Bessemer 
process, to which I shall refer again. 

About this time the manufacturers’ trouble begins. The 








* An address delivered in Convention Hall, National 
Export Exposition, Wednesday, October 4, on the occa- 
sion of the celebration of the seventy-fifth anniversary 
of the Franklin Institute. 

+ InrropucTorY.—It was my intention to have 
a brief account of the early experiments with the Besse- 
mer process at Cambria and Wyandotte, and also a brief 
notice of the earlier works that went into the business ; 
IT soon found, however, that it was not possible to do so 
in a paper such as I was called on to read, and, besides, 
Mr. Wm. F. Durfee and Mr. R. W. Hunt, who each by 
turns had charge of the experiments at Wyandotte, have 
already put the general resultson record. Consequently, 
I will confine myself to such a paper as I was called to 
give—some personal reminiscences of my connection with 
the manufacture of iron and steel, which is unfortunate 
for me, as I would much prefer to tel] what others have 
done than what I have done myself. But, as I was asked 
to do this by the officers of your Society, and did not seek 
the honour, I beg you will, as far as possible, excuse much 
that will doubtless seem egotistical, and ask you to bear 
in mind that what I have to say is only a general history 
of the early devs lopments of the iron and steel industry 
in a ccuntry, wi.h which others also had much todo.— 
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demand for puddlers soon exceeded the supply, and they 


thought they ought to have things theirown way. Upto 
this time the old-fashioned Welsh hammer was the only 
mode in use for a the puddled ball in shape for 
the rolls. The hammerman or “‘shingler,” as he was 
called at that time, was the king bee, and when he went 
wrong, as he frequently did, the puddlers had to quit 
work until such a time as Mr. ‘‘Shingler” was ready to 
go to work, which sometimes required several days ; and 
when at work woe unto the puddler who might 
happen to be on bad terms with him ! 

The hammer striking a uniform blow no coaxing could 
be done ; consequently ig skill was required during 
the first few strokes of the hammer to keep the ball in 
such shape that it could be edged and up-ended in order 
to get a good-shaped and compact bloom. Should the 
‘*shingler ” fail in this, which he could and at times did, 
and that without any apparent intention, then a row was 
started which rometimes ended in a fisticuff, as we had 
bullies in those days as well as now, but not so well 
trained, and the rules of the ring were not such as they 
are to-day ; if they had teen, they would not have been 
strictly adhered to. 

The next improvement in this line was the introduc- 
tion of what was known as the “c ile” squeezer, 
which was entirely unlike the hammer in every way, and 
it was so easily worked that almost any of the puddlers 
could put their own work in shape; but, unfortunately 
for the manufacturer, they could coax a ball into shape 
that was not properly worked in the furnace. So, while 
this was entirely satisfactory to the puddler, it was ver 
unsatisfactory and unprofitable to the manufacturer, wit 
the result that there was constant bickering between the 
employers and employés, a condition of affairs that 
should not exist. 

Next came the ‘‘ Burden” and ‘‘‘Winslow” squeezers ; 
the latter was used for a time, but finally the ‘‘ Burden” 
came into general use, and is to this day as nearly perfect 
a machine for the purpose intended that has ever been 
devised. Not alone on account of its simplicity in con- 
struction and the perfect manner in which it does its 
work, but because, also, it establishes justice between the 
ironmaster and the workmen from which there is no 
attempt to make an appeal. When a ball would break, 
the workman, without saying a word, gathered together 
the pieces and took them back to the furnace and worked 
them into a proper condition, and in the end the squeezer 
proved to be the puddler’s friend. Notwithstanding all 
its good — its introduction caused strife in practi- 
cally all the mills that introduced it down to about the 
year 1856. Some of the strikes were long and bitter, and 
many incidents might be recited in relation to its intro- 
duction, some amusing, some ridiculous, and others re- 
vengeful. However, soon after the system came in general 
use, an armistice was agreed upon, which finally resulted 
in a treaty of peace, which was advantageous to both 
parties, 

In or about the year 1848, boiling came into general 
use, which was a great improvement, and puddling soon 
became the all-important branch of the great iron industry 
of the country, and continued in the lead until it was 
overtaken by the almost magical invention of Sir Henry 
Bessemer, to which I shall refer later. 

Until 1840 all the pig iron produced in the United 
States was made with charcoal. My first connection with 
a furnace dates from 1839. It was driven by water, a 
wooden ota ragosi connected with the crank by a 
wooden beam. The crank, the journal, and the wings 
that were fitted in the end of the waterwheel shaft to 
carry the wheel and to drive the blowing-cylinders. 
Neither of the journals were turned off, but were put to 
work just as they came out of the sand. It was blown by 
an open tuyere. The whole plant was of the crudest con- 
struction. The weekly make was about 16 to 20 tons. 
It was placed against a bank, level with the tunnel-head, 
so as to avoid hoisting the material up. This was about 
the character of the furnaces in general use at that time. 

I was sent there as a “‘cub” to put up a belly-pipe 
which was made at the shop in which I was learning my 
trade. When it was put in place it was, as I remember, 
about 6in. or 8in. too short, and I supposed somebody 
had made a mistake in the length. The founder was a 
consequential-looking man, and quite stout, with a blue 
flannel shirt, and his ‘‘ pants” held up by a rather broad 
leather band buckled around his y, somewhat in the 
order of many we see to-day, but was not gotten up in 
the same style. He said rather brusquely that “it was 
all right.” The pipe was connected at the rear end to 
the main pipe by a short leather connection, which I was 
told was to allow the belly-pipe to swing out of the way 
so that they could get the cinder out. 

This was the general condition of the furnaces until 
1840, when Mr. David Thomas, since affectionately called 
‘‘Father Thomas,” made the first anthracite iron in a 
commercial way that was made in this country. This 


was the commencement of the phenomenal development | be 


of the blast-furnace practice that has taken place in the 
latter part of this century. 

We left the rolling mills in 1824 in a very crude con- 
dition, and there was no marked improvement in them 
until the manufacture of rails commenced, which, as 
poems | mentioned, was about 1844. But even at this 
time the plans of the mill and manner of building practi- 
cally remained the same, being geared, and it seemed to 
me that the general impression amongst the rolling mill 
proprietors was that the more wheels they could get in 
the tetter was the mill. Down to this time the carpenter 
or millwright had largely the say; consequently wood 
was much used. The shafts were generally made square, 
and the flywheel and gear-wheels were secured on them 
by the use of wooden wedges, into which other thin 
wedges of iron were driven. No matter if the founda- 
tion was built of wood or stone, @ large piece of timber 





was placed on top, to which the housings were secured, 
the idea baing that it was essential that the train should 
have some elasticity in order to take the shock off the 
machinery, thereby preventing breakage. 

After the manufacture of rails commenced in 1844 
more rigid aud better workmanship was required. The 
mills, as heretofore, were all a but the carpenter 
and millwright were superseded by the machinist. The 
shafts were now turned up, wheels were out, 
and the mill all fitted up in a more workmanlike 
manner, 

From 1845 to 1856 there were but few improvements 
made, either in machinery or the manner of rolling, 
except the introduction of the egy catenins machine, 
which took the place of the 60-lb. sleige and a special 
man to handle it. When he wauted a rest the works had 
to come to a standstill until such a time as he was com- 
pletely rested, sobered up, or restored to health, as the 
case might be. 

The year 1857 is a memorable period in the history of 
the manufacture of iron. As before stated, in 1844 the 
forge carpenter and millwright were superseded by the 
machinist, who now comes to the front as a mechanical 
engineer, not full fledged, but with an amount of know- 
ledge gained by experience which qualified him for the 
important duty which awaits him. 

As I have already said, the year 1857 was a memorable 
period in the history of the manufacture of iron. Down 
to this time all the rails were rolled on a two-high train, 
the pile being passed back over the top roll, which meant 
a great waste of time and loss of heat. When the flanges 
once began to crack, which was one of the serious troubles, 
— all the time rolled in one direction, it tly aggra- 
vated the difficulty. The result was that when an imper- 
fection occurred in the flange, the trouble increased with 
each pass through the rolls, and so extended that it was a 
common occurrence for the flange to tear off the whole 
length of the rail and wind around the roll, forming what, 
in rolling mill parlance, was called a collar, which very 
generally ended in breaking some part of the train and 
often the roll. 

The iron was frequently both red and cold short and all 
other shorts, and in addition to this would stand but little 
heat ; co uently the end of the pile which entered the 
roll first would split and open out like the mouth of an 
alligator. Then, of course, it would not enter the rolls 
without force, which was applied with the buggy, using 
it as a batteringram. After making several vain attempts 
to get it to enter the rolls it very frequently had to 
turned end forend. The loss of time taken up in going 
through all this was such that it was almost an impossi- 
bility to get a perfect rail. Had it not been for the use 
of putty, oxide of iron, and the absence of inspectors, 
there would have been but few rails shipped. 

In order to get over the difficulty of the flanges tearing 
off we went to quite an expense. Some iron of a better 
quality was ba for the flanges, which, in a measure, gave 
come relief in that direction. But the iron being much 
stronger, required more heat and greatly increased the 
difficulty of opening the end of the pile in the first few 
passes, We were now in asad dilemma, and something 
had to be done. I was sick at heart, and had it been 
manly I would have run ar z 

But, during all this time, 1 was giving the subject much 
consideration, and had fully made up my mind that, if a 
three-high mill could be made to work, the difficulties 
could all be overcome ; I, besides, had made up my mind 
that it was the only proper way to roll iron. 

I was now prepared to suggest the building of a three- 
high mill, which I did ; and the suggestion war met with 
a rebuff, which was not unexpected. They said in sub- 
stance: ‘‘It was a visionary scheme; it had never been 
done, and had it been practical it would have been done 
long ago.” In reply, I told them something must be 
done or there would be a large funeral, and I did not want 
to be —_ “8 the es he np was then more 
seriously taken up by the company, and it was suggested 
that a better ore should be secured as a mixture to im- 
prove the quality of the iron; but the location of the 
works was such that a suitable ore could not be got at a 
price that would permit it to be used as a rail mixture, so 
= oe was a . 

@ company now began to see that it was necessary 
that something should Te done. The directors called a 
meeting, and, after consultation with some practical iron 
men, decided to put up a 2 py two-high mill, and by 
gue increasing the speed of the rolls, the rail would 

finished in much less time, and consequently at a higher 
heat, which would prevent the serious trouble of rough 
and torn flanges. After some pertinent discussion, I was 
ordered to build a new mill, two-high, geared. As my 
patience had become exhausted, and being thoroughly 
disgusted, and especially so with the geared mill, I most 
emphatically said I would not do it, as two of the most 
objectionable features of the present system would still 
= oagerag I was then asked be right a, ig 
ictate to the. cOmpany in to ti icy they 
should pursue in the line of their business. T angwered 
that I had no right whatever, but that I was thoroughly 
convinced that it would not remove the difficulty, and in 
the end would be a failure and the result financial 
disaster. Being a young man and the only capital I had 
in the world being my reputation, and that being quite 
limited, I did not purpose placing it in danger where the 
chances were so unequal. is interview ended in a 
ae pongo of hostilities, and for a short time nothing was 
said on either side. But the trouble in the mill still con- 
tinued, and scomething must be done and quickly. Having 
already lost my reputation for ge geeeage and being 
considered as the most arbitrary of men they had ever 
met, I aw concluded that I would do as I had 
been compelled to do before and many times since— 
assume authority and go ahead, which I did; and com- 
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menced work on the patterns. The drawings had already 
been practically completed. 

After the pattern for the housing was well advanced, 
Mr. E. Y. Townsend, the Vice-President, came out to 
the works, and I informed him of what I was doing, and 
again talked the situation over with him. He said 
nothing, but thought it proper to let the company know 
what was being done, to which I assented. In about a 
week, ae I remember, he came to the works again. This 
time he was armed with a legal document opposing the 
spending of the money in the way it was being done. He 
handed me the document to , which I did. I then 
handed it back to him and said nothing. He then 
asked me what I thought about it and the best course to 

ursue. In answer, I said: ‘‘ You know the troubles we 
nave had, and it is useless to go over them again, and you 
know my opinion, which is irrevocable.” After some 
friendly talk on the condition and the importance of the 
change proposed, he said: ‘‘Go ahead and build the mill 
as you want it.” I asked: ‘‘ Do you say that officially ?” 
to which he replied: ‘‘I will make it official.” And he 


did so. 

When I look back to that eventful interview, which 
took place on a Sunday morning long years ago, an 
recall to mind Mr. Townsend and myself, with evidences 
of failure on all sides, and surrounded by the gloom of 
future uncertainties, I cannot but feel it was the most 
critical period, not only in my own career, but also in 
that of the Cambria Iron Company. 

And here I wish to say that to Mr. E. Y. Townsend 
belongs the credit not only of the introduction of the 
three-high rolls, but also for a large share of the subse- 
quent marvellous prosperity of the Cambria Iron Com- 
pany, which followed the introduction of the three-high 
mill and its many accompanying improvements. 

The opposition to the three-high mill now came in from 
all quarters. The heaters on the rail mill were unani- 
mous in their condemnation, and waited on the ne 
to tell them what a direful failure it would be. Next 
had to meet the combined prejudice of the ironmasters, 
who were a power at that time. Some of them would 
tell the managers that the whole thing was certain to be 
a failure. Next came my friends, in the trade and out 
of it, begging me to abandon what would surely prove a 
failure and blast my reputation for life. One of my 
dearest friends, with whom I had been employed for a 
number of years, came te see me and, if possible, to get 
me to change my plans. To them all I said ‘No, I can 
make it work, nA it is the only plan that can be adopted 
that will save the company.” 

After all these years there is no person other than my- 
self who can fully appreciate the trying position the 
managers were in. On the one hand, I was to build a 
mill on an untried plan, and absolutely refusing to build 
the mill they asked for, knowing full well that only in a 
small degree would it remedy the trouble, and that the 
money spent on such a plant would be thrown wor & On 
the other hand, there was a strong party of stockholders 
protesting in the most ere manner against going on 
with my plans, and notifying the managers that they would 
hold them personally liable for all the loss and damage 
that might grow out of their unwise action, as they con- 
sidered this action to be, in adopting a new and untried 
method that was against all practice in this and the old 
country, for at that time we were expected to be followers 
laaeed of leaders. Notwithstanding all the opposition 
and trouble we had to encounter, the work on the mill 
was being pushed along as fast as it was possible. But 
there were many difficulties in the way. The most 
serious was the want of proper tools and facilities for 
doing the work. Many makeshifts had to be impro- 
vised, which all required time and labour. During all 
this time there was much talk and speculation going on in 
regard to the final result, to all of which I gave but little 
attention. 

At length the mill was completed, and on the third day 
of July, 1857, the old mill was shut down for the last 
time. On the fifth we commenced tearing the old mill 
out, as the new one had to be put in the same place. The 
work was pushed as fast as ible, day and night, but, 
as it was before the days of electric lights, the night work 
could not be done with the same expedition as to-day. 
At the same time everything in the rail department was 
remodelled and the floor line of the mill was raised 2 ft. 
On the 29th of the same month everything was com- 
pleted and the mill ready to start. The starting of the 
mill was the crucial period. : 

In omy an account of the starting of the mill, I can 
probably do no better than quote from a paper written for 
a former occasion : 

There were no invitations sent out. As the heaters to 
a man were opposed to the new kind of mill, we did not 
want them about at the start. We, however, secured one 
of the most reasonable of them to heat the piles for a 
trial. We had kept the furnace hot for several days as a 
blind. Everything being ready, we charged six piles. 
About ten o’clock in the morning the first pile was drawn 
out of the furnace and went shrough the rolls without a 
hitch, making a perfect rail. You may imagine what my 
feelings were as I looked upon that first and perfect rail 
ever made on a three-high train. 

And you may know in part how grateful I felt toward 
the few faithful men who were about me, and who had 
stood by me during all my trials and difficulties. Amon 
these were Alexander Hamilton, the superintendent o' 
the mill, and Thomas Lapsley, who had charge of the 
rail department, William m, and my brother George, 


all of whom have gone to their reward. 

We now proceeded to roll the other five piles. When 
two more perfect rails had been rolled we were obliged to 
stop the engine for the reason that we were so intentl 
watching the rolls that the engine had been neglected, 
and, being new, the eccentric strap got hot and bent the 





eccentric red so much that the engine could no longer be 
worked. As it would have taken some time to straighten 
the rod and reset the valves, the remaining piles were 
hauled out from the furnace on to the mill floor. About this 
time the heaters, hearing and seeing the exhaust of the 
po. nary came into the mill in a body from the opposite 
end of the mill to where the rails were. ing the un- 
rolled — lying on the floor, they took it for granted 
that the new train was a failure; and their remarks 
about it were far from being complimentary. Mr. Hamil- 
ton, coming up and hearing what they were saying about 
the mill, turned around, and using language more pointed 
than polite, told them if they would go to the other end 
of the mill they would see three handsomer rails than h 
ever been made in their country, Wales. After getting 
the engine in shape, the day being Friday, we ran all 
dey. and at night oa the regular night turn on. é 
verything worked well up to noon on Saturday, it 
being our custom to stop rolling at that time. About six 
o’clock in the evening Mr. Hamilton and myself left the 
mill, and on our way home co: tulated ourselves on the 
fact that our long line of troubles and disappointments 
was now over. About an hour later I heard the fire- 


d | alarm whistle blow, and rushing back to the mill, found 


it one mass of flames from end toend. In less than one 
hour’s time the whole building was burned to the ground, 
and a story was started that the new mill was a failure, 
and that we had burned the mill to hide our blundering 
mistakes. The situation of affairs on that Saturday night 
was such as might appal the stoutest heart. The pro- 
duct of our labours and anxieties lay there, a mass of 
black and smoking ruins, and the money that was so hard 
to get with which to build the mill was gone. The pro- 
spect was indeed gloomy, but there was one gleam of 
light amid all the darkness ; and that, the ae of perfect 
and new rails, which, as Mr, Hamilton had said, had 
never been beaten in Wales, from which snuntey the 
greater part of the rails used at that time came. Above 
all, the mill had been tried and found to work magnifi- 
cently, and it was these two facts that gave us all fresh 
courage, and enabled us to rebuild the mill. 

The next day being Sunday, it was devoted to rest and 
to thinking over the matter. On Monday morning we 
commenced to clear up the wreck, all the workmen giving 
a full day towards it, and began the work of rebuilding. 
In four weeks from that time the mill was running, and 
made 30,000 tons of rails without a hitch or break of any 
kind, thus making the Cambria Iron Company a great 
financial success, in giving them a rail plant far in advance 
of any other plant in the world. This position they held, 
unquestioned, both for quality and quantity, until the 
revolutionary invention of Sir Henry mer came into 
general use. 

In the construction of the three-high mill there were 
many changes and improvements on the old two-high 
mill. . Up to this time the leading spindles had a groove 
cut in them to weaken them, so that if any extra strain 
should come on the rolls, they would break instead of the 
roll; and the couplings were made light so as to act as a 
kind of a safety valve. Then there was a breaking box 
placed between the screw and the roll. If there was not 
one of these safety devices breaking each day, the pattern 
was made lighter. The result was that some of them 
were breaking several times daily, furnishing a constant 
source of annoyance. In building the new mill they were 
all made so strong that ~ were not calculated to break. 
The breaking box on top of the roll was made solid, as 
they were apt, when they gave way, to break the collars 
on the rolls, which should, if possible, be avoided. All 
these changes were stoutly opposed by the foremen and 
workmen of the mill. A few days before the mill was 
ready to start, the superintendent of the mill discovered 
that the a was solid ; he then got the pattern 
and took it to Mr. Lewis, the patternmaker, and told 
him there was a mistake, that it was made solid. Mr. 
Lewis told him that it was made as the old man had 
ordered it, to which the superintendent said, ‘‘ the old 
man has gone crazy.” He looked me up and wanted to 
know if I had ordered the breaking box for the new train 
solid. I said, ‘‘Yes;” he replied that if with solid 
spindles, heavy coupling boxes, and solid brezking boxes 
on top of the rolls a piece should enter a wrong groove, 
or a collar should form on the rolls, which was sure to 
take place, the mill would be broken to pieces ; to which 
I replied: ‘‘I would rather have a ans old smash-up 
once in a while than be continually breaking something 
and keeping the mill standing half the time and the 
metal wasting in the furnace.” He said: ‘Well, you 
will get it, sure ;” but we did not, and, as before stated, 
the mill made 30,000 tons of rails without a break of 
any kind, which, at that time, on iron, was nearly a 
year’s work, ; 

The heating furnaces were rebuilt, making them larger, 
the roofs much higher, and the length of the furnace 
sep increased, which about doubled the work that 

ad previously been done. There were also a number of 

eae made on the train to facilitate the work 

and make it much easier for the men. Among them was 

the introduction of the driven feed-roller, out of which, 

later on, came the blooming table, which is now indis- 

nsable in the rolling of steel ingots either on a three- 
igh or reversing mill. 

(Zo be continued.) 








SLUDGE. 
Tue students of the Institution of Civil Engineers held 
their second meeting for this session on Friday owning, 
December 15. The chair was occupied by Mr. G. R. 


Strachan, M.I.C.E. A Paper on ‘ Sludge,” by Mr. 
Blamey Stevens, Stud. Inst. C.E., was read by Mr. A. D. 
Creer, Stud. Inst. C.E., in the absence of Mr. Stevens, 


The following is an abstract of the paper: 





Sludge may be considered as a special kind of mud, 
made up of water and more dense particles of all sizes 
and shapes. If the solid matter per unit of volume be 
ererted by (1—S), and the specific gravity by p 
w P represents the kinetical coefficient of viscosity, 
the standard being in each case water at @ deg. Cent., it 
is found that, in any series of sludges which differ only in 
the amount of water they contain, S a P—! approximately, 
when S70 and the ordinary formulas for the flow of 
viscous liquids are ——- 

When S 2 O the sludge is solid, and may be considered 
as a compound material composed of granular, very 
elastic, mucous matter and water. The mucous matter 


ad | by itself settles down to an angle of slope (tan—! a) of about 


20 deg. ; but the gravity of the water reduces the angle 
of repose (9) to g = tan—! 2 — 1 «. and the cohesion of the 


water further affects this angle. 

The methods of converting sludge from a liquid to a 
solid state, and vice versd, are stated, and the parts played 
ane and bacteria in modifying the sludge are pointed 
out. 

In the construction of a pipe line one has to beware of 
getting too much resistance, or too little power, or in any 
way inducing stoppage of the pipe. 

p 


Tanks should have a slope 6 = tan ‘— 4. @ or more, 


but in every case men have to get into the tanks to push 
the sludge out. 

_ Sludge has generally to be pumped through a compara- 
tively small range of pressure only, and the piston or 
plunger — a ejectors, and chain or ladder 
pumps may made of the same size as for water, but 
the valves must in general be modified. Centrifugal 
pumps must be constructed differently from similar 
pumps for dealing with water ; there are no very reliable 
pumps of this class existing. 

For filter presses lime is the only cheap substance 
which can be used, and its beneficial action is wholly due 
to the consequent increase of the speed of working the 


press. For solid sludge the formule (4 “= p (ap- 


proximately) is applicable, where p is the pressure in 
metres head of water, so that the high pressures employed 
in b gem only increase the speed of working the press, 
and if sufficient time is given sludge may be drained on 
porous ground or rubbish to a very substantial cake. 

For solid sludge the required inclination or equiva- 
lent fall of head in a chenaal or pipe is a maximum where 


or when the motion is started, and is tan —! ? ; 1a 





(2 + 5 ) where m is the mean hydraulic depth, and i; 


the depth below the sludge surface in the watertight 

tank in which it has drained. 

_ Sludge may ultimately be disposed of by aeration. It 

is not yet proved that it has no value for farming pur- 
ut the highly adulterated state of its manurial 

constituents reduces its value to some extent. 

In burning 9 the temperature 1100 deg. Cent. has 
to be exceeded ; hence we are able to construct a heat 
equation, showing how much water any particular sludge 
may contain to burn without nuisance. 

A great deal of sludge is now taken to sea in specially 
constructed tank-boats, and other equally simple methods 
are gaining ground. When sludge is immersed in water 


its activity is increased in the ratio ? -1 3 hence such 


sludge is very difficult to deal with. It cannot be drawn 
into a nozzle by suction, because the water, being so 
much more limpid, rushes — it, and it has consequently 
to be first dealt with by some kinematical means. 
Dredging is, however, not indispensable, as directly the 
contact between the sludge and the overlying water is 
severed, the former may be easily dealt with. A simple 
plan in some cases is to mix the sludge with the overlying 
water, when the latter is flowing to some more convenient 
depositing ground. 
n conclusion the author introduces some economical 

considerations. 

_The chairman afterwards gave an account of some of 
his experiences in dealing with sludge. 








MANCHESTER AND LiveRPooL Exxcrric Ramway.—A 
Bill promoted by the Manehester and Live 1 Electric 
Express Railway Company hasbeen deposited in accordance 
with the Standing Orders of Parliament. The company 
seek powers to construct a railway 34 miles 4 furlongs 
2 chains in length, commencing on the west side of Deans- 
owed Manchester, ing thence vid Salford, Pendleton, 

tecles, Widnes, iecek, Garston, and Toxteth Park. 
to its termination in Liverpool, near the entrance gate 
of the Bluecoat Hospital in School-lane. The capital 
uired for the construction of the contemplated railway 
is 2,000,000/., which will be divided into 200,000 shares of 
102. each, with the right to raise a further 660,000/. for 
equipment purposes by the issue of debenture stock. The 
railway is to be worked by electrical power from a gene- 
rating station to be erected on a site in the parish of 
Great Sankey, and the line will be constructed on the 
mono-rail system. The time required within which to 
construct the railway is five from the passing of the 
Act; and during this period 150,000/. may be expended 
in the payment of interest out of capital. e maximum 
orga an fares p to be charged are 2d, per mile 
rst-class and 1d. per mile second-class, with a minimum 
ch ‘as for three miles.” It is proposed to apply to 
merchandise traffic the schedule contained in the Man- 
— Sheffield, and Lincolnshire Railway, &c., Order, 
1 
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“ENGINEERING” ILLUSTRATED PATENT. 
RECO 


CompiILtepD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Ofice Sale 
‘honk, 25, Southampton Buildings, Chancery-lane, W.C., at 


the uniform of 8d. 

The date of the adverti. t of the tance of a complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the opt of a yplete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 








ELECTRICAL APPARATUS. 


16,140. V. J. Feeny, London (Allgemeine Elektricitats 
Gesellechaft, Berlin.) “Blectrical Resistances and 
Hea Bodies Composed of Metallic Oxides. 
August 8, 1899.—One or more metallic oxides, such as the 
oxides of iron, copper, chromium, uranium, manganese, cobalt, 
titanium, zinc, tungsten, molybdenum, &c., are pulverized, 
and formed into a plastic substance, by means of a err | 
medium, such as water or gum, This substance is then mould 
into small sticks or tubes, and raised to incandescence, whereby 
it contracts or draws together, and on cooling it is foundto be a 
fairly good conductor. It is desirable to add to the plastic sub- 
stance, porcelain earth or some other substance which shrinks 
considerably when rendered incandescent, whereby the drawing 
together is in . The ends of the sticks or tubes are fur- 
nished with platinum or nickel conductors, and oe ae then be 
used as resistances, or as light-emitting or heating ies, such as 
are used to effect the preliminary heating of the illuminants in 
the ‘‘ Nernst” lamps. When thus applied, however, they must 
be used in conjunction with an added resistance, as at an high 
temperatures they have a negative temperature coefficient. 
(Accepted November 29, 1899.) 


26,214. E. B. Phillips, Leicester, and W. H. Bray, 
Bristol. Electric Farmneen. [4 Figs.] December 12, 
1898.—A horizontal or open-hearth furnace for the production of 
calcium carbide is furnished with a movable hearth consisting of 
a sliding block which may be lowered by a screw to facilitate the 
removal of the carbide. The electrodes are supported by brackets 
carried on toothed pinions rotated by handwheels, and travelling 
on racks mounted on top of the furnace. These brackets are 














furnished with screw-clips, to clamp the electrodes, which may, 
however, be released and independently adjusted with respect to 
them, the electrodes being meanwhile supported by projections 
on the brackets which fit into grooves in their sides. It is stated 
that speedy adjustment is by these means secured, and waste of 
the electrodes avoided, while an increased quantity of carbide is 
te at a reduced cost of working. (Accepted November 29, 


104, E. Wilson, Blackheath, Kent, and J. Mc. 
I, Cater, Wimbledon, Surrey. Storage Battery 
System. [3 Figs.] November 15, 1898.—The object of this 
invention is to provide that a storage battery in connection with 
a distributing system may be charged and discharged without 
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varying the number of coils in circuit or the potential of the 
mains. A motor dynamo which acts as a ‘“‘ booster” alternately 
on the charge and discharge circuits is used. Various dispositions 
and automatic and other thods of ting the various 
constituents of apparatus in the system are described and illus- 
trated by diagrams. (Accepted November 29, 1899.) 





GAS ENGINES, PRODUCERS, HOLDERS. &c. 


on Eneine igniter (2 Figs.) Ji ena go thie Ie 

e § -] January 5, = n- 
vention relates to an electric generator for producing the igniting 
spark in gas and oil engines, and has for object to obtain a dense 
spark, and to avoid the use of jerk motions to actuate the 
armature. The field magnet co of a neta ag me steel 
bars attached like chords across the rim of a flywheel, the boss of 
which does not lie in the plane of the rim ; these bars are bored 


out to receive the armature, and are magnet‘sed with a north and | Gj 


south pole respectively at their centres, the magnetic circuit being 
—— by the rim of the wheel. The armature may be either 
of the shuttle or ring type, the latter being preferable, as the 
crankshaft can pass through its centre ; the clearance is in either 
case as small as — and overlap is provided so that the 
magnetic circuit is never broken. Whena ring armature is em- 

loyed, the winding is in two sections, the core projecting 

tween them, so t it resembles a shuttle armature. The 


sleeve on the shaft, and oscillated by means of a rod from a 
suitably timed eccentric to start the engine. This is, however, 
stated to be unnecessary when the engine is small enough to 
allow the flywheel to be rotated by band; and in this case the 
armature may befixed. The spark is obtained in the usual way 
































by breaking contact within the combustion space, when there is 
sufficient current inthearmature. If the time of ignition isto be 
altered, as when starting, the position of the armature may be 
changed by the same mechanism as is employed to delay the 
action of the contact breaker. (Accepted November 29, 1899. 


408. ¥F. Estcourt, Hampstead, London. Starter 
for osion Motors. [2 Figs.) January 7, 1899.—On 
the driving shaft of a motor adapted to drive a motor car, is 
fitted a sprocket-wheel, the teeth of which are formed like those 
on a circular saw ; this wheel geare with a chain coiled round a 
spring drum, the arrangement being such that as the chain is 
unwound from the drum it engages the teeth on the wheel, and 
causes it to rotate. In consequence, however, of the form of these 
teeth, they disengage themselves on the return of the chain, and 





for the same reason the further rotation of the sprocket-wheel does 
not unwind the chain from the barrel. This chain is connected 
to a handle by a flexible connection passing over a guide-pulley, 
and is provided with a roller-link near its end, which, when the 
spring acts to wind it on the drum, abuts against a fixed stop, 
and prevents it from being further wound up. It is stated that a 
rack may be substituted for the chain, but this arrangement is 
not illustrated or described in detail. (Accepted November 29, 


27,043. W.J. Crossley, Manchester, and J. : 
son, e, Exhaust Silencer. [2 Figs.) 
December 22, 1898.—The sudden issuing of exhaust gases from 
internal combustion engines causes considerable noise, and any 
check upon the sudden e of the same causes back pressure ; to 
obviate which, whilst securing a cloaking of the exit of the ex- 
haust pipe, the said pipe end is caused to pass at any desired dis- 
tance from the engine into a circular casting forming the base of 
the “ silencer.” On this base is placed a section consisting of a 
circular casting, the lower part of which is practically closed in 
by a more or less pendant bottom, having a hole in its centre 
about twice the area of the exhaust pi The pendant bottom 
dips slightly below the upper edge of a saucer-shaped casting, 


Fug.?. 











larger in diameter than the hole in the pendant. The saucer- 
sha casting may be suspended below the pendant bottom, and 
held up to it by bolts. A number of sections can be supe 


exhaust ; and, finally, a plain cover with an enlarged outlet pipe is 
the . In some instances, the top cover may 


all the sections till it escapes out of the top. It is stated that the 
best results are obtained when the saucer- 

rtly filled with water, some of which may pass away as steam. 
Viccapted November 29, 1899.) 


GUNS AND EXPLOSIVES. 


, 1899.—The applicants state that it is well known that pone pe 
have been made to deaden the rt and diminish the recoil of 
firearms by means of a valve near the muzzle of the barrel, which 
— it after aa yaomas of = —— le, thus — the som 

n escape throug’ le passages, in a or 
Vearwasd direction. The applicants find, however, that the same 
ends can be attained by means of a perforated sleeve fitted on the 


Atkin- | Gra 


shaped castings are kept pe mo 


pee, each having a central hole large enough to allow the 
ree passage of the projectile. The explosion on leaving 
the muzzle, have a tendency to ly, and are thus 
caught by the deflectors and uted so that they escape 
through 1 pee sides of the sleeve; this tendency is 
increased by closing of the central openings as the projec- 
le passes through them, thus to some extent replacing the 
_ above referred to. Three alternative arrangements are 
gases laterally through perforations i: 
the sleeve ; in the latter of these, the inner sleeve is surrounded 
} ty ope deeah Eo “auch mag i partially olosed by 
ey ro! oles ma! losed by a 
rotable disc to fn 


regulate the recoil. In the second ent, 

fusuhdaed wtih tongitedinal sive podiouaed bepcied es eransiay te 
m le, to 

the deflectors, which are porn a te in cross-section, 


support 

be ope be SF a to Ball, yo! reas, and the gases 
conduc’ na direction partly rearward. 

(Accepted pet ome , 1899.) : . 


26,149. Norddeutsche Munitionsfabrik, and Albert 
Totte, Schonebeck, and Paul Goessnitz, 
.» Regulating the Position of jectiles 

[2 Figs.] December 10, 1898.—A uoiform 

position or direction is automatically im; to projectiles, 
cartridges and the like, so as to set them in position suited for 
loading. It is stated that it has hitherto been n to effect 
this adjustment by hand, which has proved troublesome and ex- 
pensive. The bowties rated upon are caused to during 
their descent successively through three horizontal slides actuated 
by cams on a vertical shaft, and springs -acting the cams. 
The aperture in the first or upper slide is no ly closed by the 
action of the spring, and is opened by the cam for a period 


Fvg. 7. 

















(26742) 


sufficient to allow one projectile only to drop on to the second 
slide. On passing through this slide, the projectile falls on the 
third slide, the aperture of which, in consequence of the position 
of the cam, is then partially closed ; it is, however, sufficiently 
open to allow the point of the projectile, should such be presented, 
to enter the aperture, its base thus clearing the second slide, and 
when the slide is drawn back by its cam, the projectile falle, 
point downward. Should the base of the projectile, however, be 
presented to the third slide, it is unable to enter the aperture 
therein, and is supported so that its point does ant char the 
second slide, which is timed to tilt it over before the third slide is 

wn back ; it then passes through an elongated aperture in the 
third slide, and is then delivered point downward through a bye- 
pe into the same channel and in the same direction as the 
ormer projectile. (Accepted November 29, 1899.) 


364. A. T. Dawson, G. T. Buckham, and C. A. 
Machine G Mounting. 


rT. un 

(6 Figs.) January 6, 1899.—This invention relates to an all-round 
fire mounting for a machine gun, and is designed to secure light- 
ness and portability, and to be convertible from firing to portable 
ee. bese ow pen om ten gs ina — , these 

ing sO arrang t on ra a -bolt head and 
nut of which constitute the (unalone Gane oe be raised out of 
the bearings through a forwardly inclined gap, and the gun can 
be removed from the mounting. The gun can be held at and 
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rposed | desired elevation by a wedge passing through the fork-head, and 
upon one another to give the desired amount of quieting to the conmauial bape : of the " : une 


to a lever handle at the rear of gun e ammu- 
nition box isattached to the fork-head, and revolves with it upon 


placed on thi r a pivot on an inverted fork, the pivot bearing having a clamping- 

specially formed to prevent water being blown out with the ex- ot and handle to hold the — trained in any on Ie 

haust. In action the exhaust passes round the outer edge of the | the limbs of the inverted fork are pivotted two pairs of legs, the 

saucer-shaped casting of the lowest section, then inwards and up- | ends of which are 

wards through the hole in its pendant bottom, and so on through | slipping on hard 
red 


made flat and furnished with spikes to prevent 

und ; the sockets to w) each pair is 
being f ed witharms by means of which the legs are 
oo in firing or portable position. (Accepted Seomnter 29, 


MACHINE AND OTHER TOOLS, SHAFTING, &c, 


8. Stmpeon. Exeter. Turret Lathes. 
{8 Figs.] November 8, is stated that although turret 


6701. J. Borresen, and 8. jornsen, 
ovik, Norway. Firearms; Re- | lathes have been pro ith a turret-locking bolt, the accuracy 
rt and Diminishing their Recoil. [5 figs.) March | of the work produced has been greatly interfered with by the 
lateral movement of the turret, due to ite fitting on its 


pivot, so as to be easily turned ; and that although -levers 
and screw-bolts have been applied to clamp the turret, such 
clamping devices are neither certain nor uniform in their action, 
so that Sacco ne still result. According to this invention, the 
turret, when in working position, is automatically ——— upon 

same 








armature is normally stationary, but it may be mounted ona 





end of the barrel, and having within it one or more deflecting 





its seat by a lever operated by the turret-slide ; while the 
lever, when the slide is drawn back, releases the turret, and 
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it to be turned to bring another tool into working position. Al- 
ternative devices for operating the clamping lever are illustrated 
and described. According to one arrangement, the clamping 
lever is of the first order ; its shorter arm effects the clamping, 
while the end of its longer arm slides on an adjustable strip on 
the slide-block, having throughout the greater portion of its 
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length a horizontal face, which supports the lever in clamping 

ition ; but at its rear end an inclined face, which, when the 
slide is drawn back, releases the lever and unclamps the turret. 
In the alternative arrangement the lever is of the second order, 
and is operated to clamp and unclamp the turret by means of a 
cam on its end, which is actuated by a groove or by catches on 
the slide-block or saddle. (Accepted November 29, 1899.) 


1222. 8. Frank, Frankfort-on-Main, Germany. 
Screw-Threads. (3 Figs.) January 18, 1899.—According to 
this invention, internal or external screw-threads are formed on 
tubes or tubular articles by means of a die. When the screw- 
thread is to be formed on the exterior of the tube, one end is 
slightly reduced in diameter by means of a draw-plate, and is 
then inserted into a die having an internal screw-thread, and a 
mandril is forced into the tube so as to compress the metal into 
the thread of the die. When an internal thread is to be formed, 





the end is slightly enlarged to admit a threaded mandril, and 
the tube is then drawn through an external die, soas to press the 
metal into the thread on the mandril. The thread being formed, 
the tube may be unscrewed from the mandril or die. An internal 
screw-thread may also by this means be formed in a cap or lid, the 
threaded mandri! belng inserted into the cap, which, together 
with the mandril, is then forced through the die, when the 
cap ad be screwed off the mandril. (Accepted November 29, 
1899. 


421. E. &. London. Cutting Links of 
Mo e s. (7 Fige.] January 7, 1899. — 
The object of this invention is to make the cutting links of 
mortising machine chains of thin metal. To accomplish this, a 
central Uatence-plece is used yong ty two thin metal cutters 
turned over at right angles, these three pieces ether forming 
one inside link ; the next cutting link on either side is solid, and 





has its cutting edge on the upper face. These solid and sheet- 
metal links are coupled by fence or guard links. It will be seen 
that by removing or altering the thickness of the distance-piece 
in the shut metal link, the cutters may be brought together, 
forming a narrower link adapted to cut a narrower mortise. It is 
stated that there is ample clearance between the cutting faces and 
the fence links. (Accepted November 29, 1899.) 


HYDRAULIC MACHINERY. 


27,396. J. Wellard, Grays, Essex. Ball and Float 
Valves. [1 Fig.) December 28, 1898.—This invention relates 
to ball-cocks or valves, and has for its object to form the float so 
that no joint shall be exposed to the action of the liquid, thereby 
obviating electrical corrosive action. The float is shaped as a 
hollow vertical cylinder, having a hemispherical bottom ; the top 
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end of the float may be closed by a flat cover-plate secured to it 
by solder in the ordin manner. Lugs are attached to the 
— of the float, by means of which it is secured to the 
end of the valve lever. It will be seen that the part of the float 
subjected to immersion in the liquid is free from joints. (Accepted 
November 29, 1899.) 


LIFTING AND HAULING APPLIANCES. 


24,642, W. T. Rounsivell, London. Adjustable 
Bracket. (5 Figs.) November 22, 1898.—This in- 

vention relates to adjustable bearings, and provides an arrange- 
ment which com two brackets, having feet which may be 
fastened to joists, the vertical sides of which brackets have long 


Fig .1. Fig .2. 




















brackets is a bridge-piece, having a slot practically throughout 
its length, and fastened between the brackets by means of two 
bolts, one at each end, which bolts pass through the slots in the 
brackets. Two set screws are tapped into the lugs for the purpose 
of “raising the bridge-piece up or down.” The bearing is sup- 
Eel and fixed upon the bridge-piece. (Accepted November 
29, 1899. 


PUMPS. 


17,177. H. 8. enim, Londen. Mercurial Air Pump. 
{l ta August 9, 1898. is invention is especially applicable to 
a ler” and “Sprengel” air pumps. The head of the pump, 
into which the mercury flows, is provided with a float which auto- 
matically checks the mercury supply when its flow through the 
— is retarded or stopped. The float may bea cylinder of glass 

lied with glass beads, and fitted with a pair of perforated cork 
stoppers, the central portion of the upper stopper, which lies 
immediately below the mercury inlet nozzle being, however, un- 
perforated. When the B pee y of the pump is arrested, the 
mercury rises in the head, and the inlet nozzle is closed by the 
unperforated portion of the stopper. The mercury passes through 





the float, and is thereby finely divided ; air and impurities are 
thus separated, and may be removed. The head of the pump is 
fitted with a hollow glass stopper, wnich contains phosphoric 
anhydride or other hygroscopic substance ; and the inlet nozzle 
and air-pump outlet pass through the stopper, and are fitted with 
sto The rim of the head is expanded, and mercury is 
poured therein to seal the stopper. e upper ends of the 
‘fall tubes” are enlarged and arranged to extend into the 
vacuum chamber, so as to open ata point above that at which 
the mercury enters, whereby the flow of mercury in the fall tubes 
is rendered intermittent, and takes as a succession of drops 
or pistons, which act to withdraw the air from the vessels being 
exhausted. (Accepted November 29, 1399. 


RAILWAYS AND TRAMWAYS. 


27,475. T. Holmes and G. S. Holmes and J. H. 
Barnes, Li Switch Points. 
(8 Figs.] December 30, 1898.—According to this invention, 
switch —_ of tramways are operated by a lever attached to the 
underside of the vehicle, and under the control of the driver, 
either by means of a pedal or hand-lever. The projecting arm of 
the lever, when put into action, engages witha jointed pivoted 














lever attached to the switch points for protection, which pivoted 
lever is placed in a box under the rail, the box having an outlet 
for drainage and a door for cleaning purposes. The travel of the 
lever is such that the inclined surface thereon projects on each 
side of the railalternately, as the point is thrown over to one side 
or the other. When two switch points are used, the system is 


slots in them, at the bottom of which are lugs. Between these | (h 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


27,288. F. Ander Jun., , Hol- 
land. ee, ee Steam. [1 Fig.) De- 
cember 27, 1898.—The object of invention is the utilisation of 
steam in asuperheated state, without the necessity of resorting to 


a steam superheater. To accomplish this, the piston draws in air 
eated indirectly by the exhaust of the engine or by steam from 
the boiler), this air is then com; ‘as much as possible adia- 
batically) a manner that at the end of the stroke the en- 
larged clearance space is converted into a compressor chamber, 
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and is filled with air heated to a -— temperature and at the 
pressure of the steam of admission. en a quantity of steam is 
admitted in the same manner as with ordinary steam engines, 
and the mixture of steam and air is expanded. After expansion, 
the mixture is exhausted and the aspiration of heated air recom- 
menced. The object of this p ure is to obtain the thermo- 
dynamical advantages of using steam su eated without the 


necessity of providing a superheater. (Accepted November 29, 
1899.) 


23,167. R. Reay, Haltwhistle, Northumberland. 
Joints for Steam Pipes. {2 Figs.] November 4, 1898.— 
This invention relates to the making of steam-tight joints, and 
for this object the steam pipe is turned up at the ends to form an 
outer edge, around which is placed a meal ring, and on each side 
of which are packing rings of asbestos, two loose flanges being 
provided, having recesses that pass over the ends of the ‘ring 
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and enclose the packing. Bolts are arranged for gripping the 
steam parts tightly together. A modified form is suggested in 
which, on one pipe, there is a solid flange having a projecting 
ring, enclosing a space into which a small flange on the end of the 
joint pi bags enter, = map eye ring being — to vind - 
oint, a loose flange servin, zg e parts ether. ecepte 
November 29, 1899.) . ’ . ene ¢ - 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





AMERICAN Inon WorkKS.—The leading American steel 
rail makers have now orders in hand to the aggregate 
amount of 1,500,000 tons to be delivered in the course of 
1900. The principal deliveries are to be made to the 
great trunk railway systems of the United States. 





FRENCH MecuanicaL Inpustry.—The profit realised 
by the French Naval and Railway Blast-Furnaces Fo: 

and Steel Works Company in 1898-9 was 198,564/. ter 
lacing 16,4337. to the special reserve, and applying 
13,6622. to the reduction of the cost of sundry new 
works, including the balance brought forward from 1897-8, 
the amount available for dividend for 1898-9 was 204, 450/. 
Of this amount 116,799/. was devoted to the payment of 
dividends and sundry allocations made to the directors 
and staff, 60,0007. was set aj for new works to be 
py in oe — = 1899-1900, and 20,000. a 
ap) in uction o: cost of premises, plant, &c. 
A final balance of 76507. was carried forward to the 
credit of 1899-1900. The company gives special attention 
to the production of artillery, pn uring the past twelve 
months a contract was executed in this department upon 
Norwegian account. The duration of the company 

been extended for a period of 50 years from July 1, 
1904. The undertaking is to be known in future as the 








duplicated. (Accepted November 22, 1899.) 


Naval and Railway Forges and Steel Works Company. 
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ALTERNATE-CURRENT POWER 
TRANSMISSIONS. 


By C. Du Ricue Pretter, M.A., Ph.D., 
A.M.I.C.E., M.I.E.E. 


Tue object of the present notice is not so much to 
describe in detail the constructive features of the 
three alternate-current installations to be referred 
to, as to deal with the distribution of energy 
and the practical working results. These are the 
thore instructive, as the three installations under 
notice, viz., those of the Sihl Works (Canton 
Zurich), the Rathausen Works (Canton Lucerne), 
and the Olten-Aarburg Works (Canton Aargan), 
now utilise their full available hydraulic power, and 
therefore constitute interesting examples of self- 
contained central stations transmitting and dis- 
tributing energy over large areas and for the most 
varied purposes. 

I. The Stihl Power Transmission (Canton of 
Zurich).—The power station is situated on the 
River Sihl, about 16 kilometres (10 miles) 8.S.E. 
of Zurich, and utilises the power of that river, the 
available average volume being 3 cubic metres 
per second at a fall of about 70 metres, equal to 
2000 effective horse-power on the turbine shafts. 
The power station comprises 5 high-pressure tur- 
bines of 400 horse-power each, making 360 revolu- 
tions per minute, and 5 superposed two-phase 5000- 
volt alternators, the hydraulic machinery being 
supplied by Messrs. Escher, Wyss, and Co., of 
Zurich, and the alternators, electric equipment, as 


wa. 








well as all the transformers and motors throughout 
the area of distribution, by Messrs. Brown, Boveri, 
and Co., of Baden. The dynamo-room of the 
power station is shown in the illustrations, Figs. 2, 
3, and 4, and the area of distribution in the plan, 
Fig. 1. This area includes the greater part of the 
industrial places on «and near the right bank of the 
Lake of Zurich. At the end of 1898, the number 
of consumers supplied with light and power was 
550, and the entire system of transmission and dis- 
tribution comprised : 

46 kilometres, or 36 miles primary overhead transmission, 

285 “yrs ra 





» 180 ,, primary conductors equal to 56 
tons of copper ; 


com o! 
26 C(«sy, » 164 ,, 
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Fig.3. 


72 kilometres, or 45 miles secondary ements distribution, 
secondary conductors equal to 


60 tons of copper ; 
75 transformers 5000/240 and 120 volts of a total capacity of 
1500 kilowatts ; 
13,000 lamps with a total of 160,000 candle-power (average 12.5 
candles per lamp) with a total of 560 kilowatts or 760 horse- 


power ; 
163 motors from 1 to 100 horse-power with a total of 1009 horse- 
power. 


The mileage of primary transmission is equal to 40 
Longe ater of installed power (lamps and motors) 
per kilometre, or 64 horse-power per mile. 

Of the total available power of 2000 horse-power 
at the power station, four turbo-alternators of 400 
horse-power each are constantly running to supply 
energy for light and power in nearly equal propor- 
tion (about 800 horse-power for cae , a fact which 
attests that the ins tion is working under very 
favourable conditions. The fifth turbo-alternator 
is used as reserve, and as further reserve power in 
time of low water, a 200 horse-power steam-alter- 
nator (by Messrs. Sulzer Brothers, of Winterthur, 
and Messrs. Brown, Boveri, and Co.) has lately been 
erected at the extreme northern end of the system, 
and, when used, runs in parallel with the turbo- 
alternators at the central station 10 miles distant. 

The power station was erected in 1893 and 1894 
and opened for service in 1895. The total cost of 
construction, transmission, and distribution up to 
the end of 1898 works out as follows : 





Fr. £ 
Land and compensation .. a 140,000 5,600 
Hydraulic works, buildings, and 
roads .. - th ia a 1,C00,000 40,000 
Turbines and accessories .. - 80,600 3,200 
tric machinery, transmission 
and transformers .. ‘ee és 705,000 28,200 
Steam reserve station 160,000 6,400 
Tools and furniture .. ae oh 35,000 1,300 
Administration, engineering, and 
sundries yes i es oe 810,000 12,40¢ 
2,430,000 97,200 





2300 horse-power = 1060 fr. or 427. 88, per horse-power. 














The average power required for lighting amounts 
to 784 horse-power on the turbines, or 575 effective 
horse-power at the: lamps, so that of the total 
number of lamps installed, about three-fourths 
burn simultaneously as a maximum, the total 
efficiency being 74 per cent. : 

The average power required for the motors is 
786 horse-power on the turbines equal to 582 effec- 
tive horse-power at the motors, the total efficiency 
being the same as that of the lighting system, 
viz., 74 per cent. The aggregate installed power 
of the motors is utilised by consumers to the ex- 
tent of about 62 per cent., the surplus power being 


The working results of 1898 may be summed up 
as follows : 





Receipts : 
Energy for light, 600 horse- Fr. Fr. £ 
BB oe: ‘o"% er 117,000 
nergy for power, 
horse-power 4d «» 106,000 
Installation account 18,000 
Sundries a bie lwe 20,000 
261,000 10,440 
Expenses: 
Administration and general 
ts) ae a is 30,000 
Maintenance and repairs.. 20,000 
Superintendence and in- 
jon .. ae “a 20,000 
Sundries‘ .. aa és 5,000 
Depreciation and amortisa. _— 
ion amo. - 
sation faut 27 per cent. 
of receipts, 2.7 per cent. 
of capital) .. pe -» 65,000 


140,000 5,600 


Net revenue .. . 121,000 4,840 

Equal to 5 per cent. on capital. 

II. The Rathausen Power Transmission (Canton 
of Lucerne).—The power station is situated on the 
River Reuss, about 4 kilometres (3 miles) north of 
Lucerne. The average water power utilised is 
3.4 cubic metres per second at a fall of 4.5 metres, 
equal to 1500 effective horse-power on the turbine 
shafts. The power station comprises five turbines 
of 300 horse-power each, making 60 revolutions per 
minute, and five superposed 3500-volt two-phase 








in many cases reserved for future requirements. 


alternators. The hydraulic machinery was sup- 
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POWER STATION AT RATHAUSEN. 
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plied by Messrs. Theodore Bell and Co., of{and Co., of Baden. A steam alternator of 300 | horizontal compound Sulzer engine with a direct- 
Kriens, near Lucerne, and the alternators, as well | horse-power has recently been added as reserve, | coupled alternator by Messrs. Brown, Boveri, and 
as all the transformers and motors throughout the | this plant being very similar to the reserve steam Co., which acts at the same time as flywheel. The 
area of distribution, by Messrs. Brown, Boveri, | plant of the Sihl Works, viz., being composed of a | area of distribution is shown by the map, Fig. 5, 
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while Fig. 6 is a plan of the works, Fig. 7 a sec- 
tion of the turbine house, and Figs. 8 and 9 show 
respectively the dynamo-room of the power station 
and the reserve steam alternator. The area served 
extends over a radius of 12 kilometres, or 8 miles, 
including the town of Lucerne and the industrial 
suburb of Kriens. At the end of 1898 the entire 
system supplied 152 consumers, and comprised : 

26 kilometres, or 17 miles, primary overhead transmission 

composed of 


160 », 100. ,, primary conductors equal to 40 tons 


” 


of copper ; 
12 ‘* acre secondary overhead distribution, 
composed of 
» » 21 ,, secondary conductors equal to 16 
tons of copper ; 
75 transformers of 3600/120 volts with a total capacity of 


880 kilowatts 


34 











Fic. 11. Dynamo-Room at OLTEN-AARBURG, 


4000 lamps with a total of 58,000 candles (average 14.5 candles 
per lamp) equal to 200 kilowatts or 270 horse-power ; 
82 motors (from } to 100 horse-power) with a total of 1600 
horse-power. 

The aggregate installed power (lamps and motors) 
is therefore close upon 1600 horse-power, the 
average power supplied at the time of maximum 
consumption being 1300 horse-power, or at 74 per 
cent. of the system, 1800 horse-power on the tur- 
bine shafts. The power actually paid for by 
consumers amounts to 1400 horse-power, so that the 
turbo-electric power is fully disposed of, and the 
steam alternator has to act as reserve at low water or 
when otherwise required. The mileage of primary 
transmission is equal to 70 horse-power of installed 
lamps and motors per kilometre, or 112 horse-power 


STATIONS AT RATHAUSEN AND OLTEN-AARBURG. 
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| per mile. The power station was erected in 1894 
and 1895, and opened for service in 1896. The total 
cost of construction, transmission, and distribution 
up to the end of 1898, works out as follows : 





Fr. £ 

Land and compensation .. ae 200,000 8,000 
Hydraulic works _.. ‘se bs 780,000 31,200 
Power station buildin a Re 190,000 7,600 
Turbines and accessories .. ie 125,000 5,000 
Electric machinery and accessories 225,000 9,000 
Steam engine, boiler, &. .. ty 75,000 8,000 
Transmission and distribution 350,000 14,000 
Transformer stations aca is 80,000 8,200 
Tools, furniture, and supplies .. 25,000 1,000 
Installation supplies .. on we 70,000 2,800 

2,120,000 84,800 





1900 horse-power = 1190 or 47.4/, 48. per horse-power, 
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The working expenses of 1898 may be summed 
up as follows : ; 
Receipte : 





Supply of energy for light Fr. Fr. £ 
and power, 1400 horse- 
power i ot -. 218,000 
Installation account and 
sundries .. * oe 9,000 
— 219,000 8,760 
Eapenses : 
Administration and general : 
c MD ae ee ats 30,000 
Wages, fuel, oil, and sun- 
dries a e “A 15,000 
Maintenance and repairs.. 10,000 
55,000 
Depreciation and amortisa- 
tion (about 29 per cent. 
of receipts, and 2.7 per 
cent, of capital) .. si 57,000 


— 112,000 4,480 


Net revenue .. 107,000 4,280 
Equal to 5 per cent. on capital. 


III. The Olten-Aarburg Power Transmission 
(Canton of Aargau).—The power station is situated 
on the River Aare, about 4 kilometres (3 miles) 
south of the well-known Olten Railway Junction. 
The average water power utilised is 100 cubic metres 
per second at a fall of 3 metres, equal to 3000 effec- 
tive horse-power on the turbine shafts. The power 
station comprises ten low-pressure turbines of 300 
horse-power each, making 28 revolutions per 
minute, and six superposed 5000-volt alternators 
of 300 horse-power, while two other 5000-volt 
alternators are actuated by two turbines each. The 
hydraulic plant was supplied by Messrs. Bell and 
Co., of Kriens, near Lucerne, and the alternators, 
as well as the transformers and motors throughout 
the system of distribution, by Messrs. Brown, 
Boveri, and Co., of Baden. The dynamo-room is 
shown in the photographic view, Fig. 11, page 39, 
and the area of distribution, extending over a 
radius of 16 kilometres, or 10 miles, may be seen 
from the plan, Fig. 10. 4 

At the end of 1898, the entire system supplied 
480 consumers with energy for light and power, 
and comprised : 





83 kilometres, or 52 miles primary overhead transmission, 
composed of 
400 ” 250 ,, primary conductors, equal to 
99 tons of copper : : 
40 * 25 » secondary overhead distribution, 
composed of 
115 ‘ 72 +» secondary conductors, equal to 
27 tons of copper ; 
188 transformers, 5000/125 volts, of a total capacity of 1700 kilo- 
watts ; 
10,500 lamps, with a total of 147,000 candles (average 14 candles 
per lamp), equal to 520 kilowatts, or 700 horse-power ; 
125 motors (from } to 165 horse-power) with a total of 1100 
horse-power. 


The aggregate power of the installed lamps and 
motors, therefore, amounts to 1800 horse-power, 
or at 74 per cent. total efficiency, to 2400 horse- 
power on the turbine shafts ; so that of the total 
available power of 3000 horse-power, two sets of 
turbo-alternators of 300 horse-power each, or one 
set of 600 horse-power, are used as reserve. The 
mileage of primary transmission is equal to 22 horse- 
power installed lamps and motors per kilometre, or 
35 horse-power per mile. 

The power station was erected in 1895 and 1896, 
and opened for service in that year. The total cost 
of construction, transmission, and distribution up 
to the end of 1898 works out as follows : 


Fr. £ 
Law and compensation .< ‘ie 225,000 9,000 
Hydraulic works, buildings, tur- 
bines, electric machinery and 


accessories .. ke 2,880,000 115,200 
Primary transmission * % 350, 14,000 
Secondary distribution .. oe 435,000 7,400 
Tools and furniture .. ea - 40,000 1,600 
Installation supplies a ve 50,000 2,000 
Sundries Pe “s e is 20,000 800 





4,000,000 160,000 

8000 horse-power = 1334 fr., or 532. 88. per horse-power. 
The higher cost per horse-power of this installa- 
tion as compared with the two others is due to the 
extensive and costly works of canalisation. The 
working results of 1898 may be summed up as 


follows : 
Fr. Fr. £ 


eceipts : 
oe for light } 1800 - 68,000 
Energy for power “P- 217,000 
Instal tion account and 


sundries .. . 17,000 
a —— 302,000 12,080 
xpenses : 

——— and gene- 

charges “s ee 76,000 

Maintenance and repairs. . 5,000 

Salaries and wages <i 4,000 

Sundries .. be % 2,000 

87,000 


Depreciation and amorti- Fr. Fr. £ 
sation (about 17 per cent. 
of receipts, or 1.4 per 
cent. of capital) .. ae 53,000 


—— 140,000 5,60 

Net revenue .. ae -- 162,000 6,450 
Equal to 4 per cent. on capital. 

Charges for Energy.—The charges for supply of 
energy for light and power in the three systems 
may be shortly stated as follows : 
For Light.—The charge for light averages in all 
the three cases, 20 francs, or 16s., per 16-candle 
lamp and 500 hours per annum, equal to 70 centimes, 
or 7d. per kilowatt-hour, with rebate up to 25 and 
30 per cent. for up to 1500 hours per annum. 


For Power : 10 to 12 Howrs per Day, Average 3300 
Hours per Annum. 











- | Sibl. | Rathausen.| Olten. | Average. 
H.-P. | fr. fr. fr. fr. £ 
1 500 350 210 353 14.12 
5 370 282 200 284 11,34 
10 290 257 200 249 9.96 
20 240 227 180 216 8.64 
50 | 180 180 170 176 7.04 





The average is, therefore, 256 francs or 10.241. 
te horse-power per annum of 3300 horse-power 

ours, which is equal to 7.7 centimes or 0.75d. 
os horse-power hour, or 10.5 centimes, or 1d. per 
ilowatt-hour. 
Cost of Construction.—The cost of construction, 
transmission, and distribution, the receipts and 
expenses of the three systems compare as follows : 
Cost of Construction, Transmission, and Distribution per 

Horse-Power on Turbine —— 
r. 


£ 
Sihl ee ee es o ‘a 1060 42.8 
Rathausen $e “ ae ‘s 1180 47.4 
Olten-Aarburg ae ue oe 1334 53.8 
Average ee ‘ 1191 47.64 


The average cost of these and similar turbo- 
electric power-transmissions may be broadly stated 
as follows : 

Per Horse-Power on Turbine mah. 
r. 


2s. d. 
Land and compensation = ay 100 400 
Canalisation and buildings .. * 550 22 0 0 
Turbines .. = se = ane 75 300 
Electrical machinery .. ‘s is 130 5 4 0 
Overhead transmission and distribu- 
tion oe oe 26 ‘6 as 10 0 0 
Administration, engineering, and 
sundries oe ie ci oe 95 316 0 


1200 48 00 
Receipts and Expenses (including Depreciation and 
Amortisation) per Horse-Power of Installed Lamps 
and Motors. 

















| | 
— Sihl. | Rathausen. Pl Average. 
ee 4 fr. fr. tr. £ 
Receipts “a. oe 150 160 168 6.72 
Expenses ..| 116 | 93 ee 95 3.80* 
Net receipts .. | a oe) hep | pigg 


* Equal to about 56 per cent. 


At 74 per cent. efficiency the average net revenue 
is therefore 54 francs, or 2/. 3s. per turbine horse- 
power. 

Conclusion. —The disadvantages against which 
turbo-electric power-transmissions like those under 
notice have to contend, are, in the main, exception- 
ally low water on the one hand, and on the other, 
exceptionally high water, causing backwater in the 
tail race ; again, exceptionally heavy snowfall, more 
especially wet snow, which not infrequently attains 
six times the diameter of the wires, and is thus 
liable to break telephone wires which are then 
liable to fall on the conductors ; and lastly, light- 
ning, and trees or branches falling on the con- 
ductors during a storm. Yet it is remarkable how 
few are the accidents due to those causes, and 
how regular is the supply of energy throughout 
the extensive and complex areas of transmission 
and distribution.* So great are the benefits con- 








* The temporary stoppages of supply of energy caused by 
accidents such as those mentioned above, amounted in the 
case of the Sih] Works to about ten in the space of four 
years, at Rathausen to four in the space of three years, 
and at Olten-Aarburg to three in the course of one year, 
the interruption of supply lasting from a few minutes to 
three or four hours, according to the time required for 
repair. Asa rule, the whole system of transmission and 
distribution is inspected every Sunday during five or six 
hours, in the daytime, and the machinery at the generator 
station during two to four hours between midnight and 
dawn. Experience has shown that overhead transmission 
is less liable to damage by short circuits than underground 
cables, the latter having, ¢.g., at Rheinfelden, actually 





ferred by these transmissions on the localities 
served, and so steady is the increase of con- 
sumption of energy, that means of increasing the 
supply have constantly to be devised. In the 
case of the Sihl and Rathausen Works, this increase 
can, in the near future, only be — by further 
increasing the reserve steam plant, which, as 
regards first cost, is often less expensive than 
additional canalisation or other hydraulic works. 
In other cases again, as for instance in the case of 
the Olten-Aarburg Works, an excellent device of 
obtaining additional water power is that of forming 
a storage tank on a neighbouring hill, and utilising 
the turbines of the power station during the night 
for pumping the river water up into the tank, 
which then, by a high-pressure main, actuates high- 
pressure turbo- alternators during the hours of 
maximum consumption of energy. 





AMERICAN COMPETITION.—No. XVII.* 


By H. F. J. Porter, M.E., Bethlehem Steel 

Company, South Bethlehem, Pa., U.S.A. 

I am given to understand that there is a well- 
defined feeling abroad that American competition 
has become a menace to England’s manufacturing 
interests, and I am asked my opinion as to the 
causes which have brought about this condition of 
affairs, and what remedy, if any, can be applied. 
If the situation is as stated, if England is just 
opening her eyes to the seriousness of her position, 
and is only now beginning to take steps to relieve 
it, perhaps we may see in these facts a racial 
deficiency in perspicacity which, if it exists, would 
in itself be crucial. 

Human nature may be the same the world over, 
but certain characteristics are more pronounced in 
some people than in others, and these differences 
make for, or check progress. For instance, our 
perception is generally dull to the effect of the 
gradual changes that are taking place about us, and 
our ability to formulate our thoughts into language, 
acts more slowly than our senses, so that when we 
see and feel these changes, considerable time 
elapses before we become sufficiently impressed by 
them to state our ideas and give logical reasons 
for their existence. Then again, when the reality 
begins to assert itself, there is often a tendency to 
adopt a ready-made phrase to express our senti- 
ments, due possibly to a mistaken idea that it does 
not fall within our province to give the matter 
careful investigation. 

Even when the situation becomes clearly defined 
and our duty is apparent, we are prone to postpone 
individual action, fearing its futility. United action 
requires leadership of a type not always available, 
so that until the situation becomes so unbearable 
as to affect us personally we make no move. If 
my understanding of the situation is correct, these 
characteristics must be unusually pronounced in 
the English people. 

Such a change in commercial conditions as that 
under consideration is slow in maturing. There 
are in general too many contending interests to 
allow of rapid alteration of methods. When, 
therefore, we hear that a new condition of things 
is assuming form, if it is sufficiently obvious to be 
recognized at all, we can depend upon it that it 
has actually existed for a considerable length of 
time. 

In point of fact, statistics have long shown the 
ebb and flow of the tide of trade so plainly, that 
Englishmen, had their business acumen been acute, 
would not have waited for the recent succession of 
losses of large contracts to awaken to the situation. 
But Englishmen, it must be acknowledged, know 
how to accept temporary defeat and profit by 
experience. 

As in war, so in commercial rivalry, nothing is 
accomplished by despising an adversary. The only 
way to overcome him is to study his methods, in 
order to profit by the knowledge gained. 

The editors of ENGINEERING have gone about 
attaining this end, and obtaining an analysis of the 
situation very much as did the minister who found 
his congregation dwindling away. He sent outa 
cireular letter to the people of his parish asking 
them why they no longer came to his church, or 
why they went to another. He soon obtained the 
reasons he was seeking for, but he also found that 
if he wished to meet the requirements given as 





43, 777, and 813 of vol. Ixviii., and page 12 





been replaced by overhead conductors on a long-distance 
transmission. 


* See 347, 379, 413, 445, 479, 515, 549, 583, 617, 
o<. 677, 71S, 7 
an 
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necessary for the return of his people, he would| fabric of customs and laws which has taken a 


have to reconstruct himself on entirely new lines, 


and being no longer a young man, and therefore | many days, will find himself a long way on the road 
set in his ways, it would be difficult and perhaps|in the right direction towards advocating effective 
impossible to regain his former popularity. There | legislation. It is to be borne in mind in consider- 


were two alternatives open to him to select from, 


before closing up his empty church. Should he on/ there is no limit to progress, and that there is 
the one hand try to adopt the methods adopted by | plenty of time. That nation which promulgates 


his more successful brother, to whom his congre- 
gation had flocked ; or on the other, was not the 


situation after all a temporary or traditional one| so-called ‘labour question, 
in which, guided by his own matured advice, based | England as in America, through a more thorough 
on broad views gained by long experience, a young | understanding by employer and employés, and of 
and resourceful assistant could meet the present} what those two classes owe to each other. Such 


crisis? It did not require long reflection to con- 
vince himself that imitation could never equal the 
original, and the second alternative was finally 


considered food for reflection. In the present| labour unions well if they would employ the ablest 


issue it is likewise presented as offering a possible 
solution of the problem. 

The factors entering into the causes of change in 
industrial conditions are many and varied, and 
scientific reasoning regarding them, may be true or 
false with equal probabilities. It must fall back 
finally upon trial, and success or failure in the 
future to prove its case. 

But whatever the inference, there is no escaping 
the fact that such changes take place along lines 
of least resistance. When, therefore, an effort is 
to be made to counteract a move in the process of 
development, these lines must be strengthened 
beyond the ability of the attacking force to pene- 
trate them. 

The chief reasons why the older nations fall by 
the way is that the thickness of the warp and woof 
of the mantle of customs and laws that was woven 
to protect them, prevents their adapting themselves 
rapidly to the changing conditions of their en- 
vironment. Such changes, if permanent, are steps 
in the march of progress, which are directed by 
unyielding laws working with extreme severity 
towards the consummation of an inscrutable plan. 

England’s manufacturing industries, old as the 
nation itself, weighted down by traditions which 
have incrusted them, rumble along the highway of 
trade in ruts so deep that they can with difficulty 
be extricated. There seems to be an orthodoxy in 
matters commercial which has been adhered to 
with a faith stubborn to conviction. Whatever 
may be the reason, it seems to be true that the 
Englishman adheres to his ideals longer than his 
American cousin, and when finally he awakens to 
the facet that they are destroyed, he receives a 
shock which apparently bewilders him. 

Americans have had no standards. Their know- 
ledge in general has been derived from precedents, 
anda proper selection of the good from the bad 
experience of the past. They have adopted the 
best devised methods of reducing cost, and raising 
quality of product, regardless of the expense at- 
tending such a policy, trusting to their soundness 
to bring about satisfactory results. 

It is still a question in the mind of sociologists 

whether the methods adopted to turn out work 
quickly and cheaply is not developing a country of 
specialists wo have not the deeper knowledge of 
affairs which eventually determines the tness 
and soundness of a nation. Americans, however, 
possess a self-confidence in their resourcefulness in 
cases of emergency which has stood by them in the 
past, and will in all probability not fail when the 
next necessity for it arises. But even if English- 
men may satisfy themselves by the most logical 
reasoning that the methods of American com- 
petition will eventually react upon their body 
politic, the fact still remains for England to con- 
sider now that when her trade is gone, it is gone, 
and it does not require demonstration to prove 
that it is easier to hold possession than to get it 
back after it has been taken away. 
_ Improvement comes from sad experience, and as 
in civilised society, self-protection demands laws 
leading to the betterment of conditions, so also the 
protection of commercial interests leads to the 
establishment of regulations, which make for im- 
provements affecting mutual welfare. Thus it would 
teem that the situation in England demands that 
some existing laws be modified, and that others be 
snacted to meet the impending situation. There 
must be no compromise with expediency. Politics 
must not enter into the question. Such laws must 
be enacted at the behest of the united manufacturing 
interests of the country, which must come together 
for deliberation and determination: 


thousand years to weave, cannot be disrupted in as 


ing a commercial race between two nations, that 


and adheres to the best methods will reach the goal 
first and hold it. That ever present problem, the 
” must be met in 


an understanding can come about only through 
education in social science in the public school, the 
university, and by the press. It would pay the 


erg and social economists of the nation as their 
eaders, and to represent their interests at the 
councils of the manufacturers. The situation must 
be studied by specialists in organisation and man- 
agement. Provision must be made in the technical 
schools for courses in manufacturing engineering, 
where specialists of this type can be turned out. 
New shops should be organised under their 
direction ; old ones gradually regenerated by their 
suggestions. Thus soe ractical and scientific 
methods would be adopted which, with an individ- 
uality adapted to each case, would lead to rapid 
progress in eliminating error. 

Conflicts will arise between theorists and practical 
men, but success will attend those who with tact 
have the courage to adopt a broad policy of man- 
agement. The question would soon be, not whether 
a manufacturer can afford to adopt such a policy, 
but whether he can afford not to adopt it. 

It is an ever true maxim in life, and one especi- 
ally applicable to the present instance, that the 
only successful method is one which will produce 
the best results with the least expenditure of time 
and money. Once such a method has been adopted, 
and the opposition it creates has been crushed or 
worn out, it is surprising how it will persist. It is 
like a tender but prolific herb implanted among 
other vegetation which may be hardier than it is. 
Give it every opportunity to start, with soil, 
moisture, sun and air favouring, and it will over- 
run its neighbours to their extinction. 

All about is the great mind of the universe ready 
for absorption. I take it for granted that England’s 
commercial interests will move to assume a more 
favourable attitude towards it. Undoubtedly 
blunders will be made in the process, but it is only 
by doing something and correcting mistakes as we 
make them, that progress is made. The man who 
does nothing fearing that he will err, gets nowhere 
and is left behind. 
So if in the future, English enterprise fails to 
develop along modern lines, it will be because 
negative influences overpower those that make for 
progress, and hold it down to where it is and has 
en. 
In situations as complex as this the most astute 
reasoner has no precedent on which to base his 
arguments. He may perhaps have temerity enough 
to point out the way, but it is doubtful whether 
those to whom he may address himself, would or 
could accept his suggestions. No two men would 
agree with him. 
‘* We see by the light of thousands of years, 

And the knowl of millions of men, 

The lessons they learned poy blood and in tears, 

Are ours for the reading, and then 

We sneer at their errors, and follies, and dreams, 

Frail idols of mind and of stone, 

And call ourselves wiser, forgetting it seems, 

That the future may laugh at our own.” 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No, LXXYV. 
Coast-DEFENCE GUNS. 

A CERTAIN number of types of Schneider-Canet 
naval guns described in ——— articles, 8 sags 
details in common with the artillery specially de- 
signed for coast defence ; such details are, however, 
more or less modified in some of the latter guns in 
order to meet the particular requirements they 
have to fulfil. As regards, for instance, mountings 
for quick-firing guns of equal calibre, those for 
coast defence frequently differ from those for naval 
uns, in the arrangements provided for giving the 
ormer a greater range of elevation. To obtain 
this, the bolster is fitted to a base with a special 


the required height of soleplate for coast-defence 
batteries. Notwithstanding the fact that both 
these types of quick-firing ordnance are very 
similar, we shall describe some examples of coast- 
defence guns, in order to point out. their special 
characteristics, with which, by the way, we are get- 
ting practical experience just now in South Africa. 
e ordinary class of non-quick-firing material, 
which is still used for the armament of coast-defence 
batteries, includes all the series of large-calibre 
guns of medium lengths which are derived from the 
older non-quick-firing types, but are improved. 
Such a matériel is quite in the right place in coast 
defences, for it constitutes a powerfnl armament, 
and does not require, in time o e, &@ numerous 
personnel for maintenance. All the parts are of 
very eee designed so as not to be 
affected by variations in temperature. In action 
these guns can be worked by untrained men, and 
the careful drilling of the personnel is not difficult, 
and does not take up much time. In order to fulfil 
the various requirements of this icular service, 
the Schneider-Canet coast-defence armament in- 
cludes guns, howitzers, and mortars. 
27-Centimetre (10.630-In.) 28-Calibre Coast De- 
fence Gun (Fig. 679).—A large number of guns of 
this type have been built, especially for the 
Japanese Government. 


Weight of gun ws» eee 25,890 kilog. (57,060 ~ 
» ‘mounting ... 35,720 ,, (78,727 ,, 
», projectile ota." eek 476 ,, ) 
Elevation as 


+ 20 ry — 20 deg. 
ining BEE aes ang 270 deg. 
Muzzle velocity with pris- 
matic brown powder 570 m, (1870 ft.) 

The gun is built throughout of steel ; it consists 
of a thick tube which runs the whole length of the 
gun and is strengthened by sets of coils. It is 
provided with a two-motion breech-block of the 
type described in a preceding article dealing with 
large-calibre breech-blocks ; friction fuses are used 
for firing, obturation being insured by a special 
steel cup. 
The mounting consists of three main parts, the 
bolster fixed to the platform, the slide, and the 
gun-carriage. The bolster acts as a fixed support 
for the movable slide, the latter revolves round its 
vertical axis on coned rollers. The bolster is made 
with a horizontal ring which forms a roller-path 
and is strengthened by ribs where required. The 
top part of the bolster contains a vertical cylinder 
which fits in a corresponding one on the slide and 
forms a pivot for lateral training. The slide is 
made with two vertical checks on the top 
of which bear the carriage slide shoes; 
the cheeks are strengthened by ribs and are 
joined together at their lower part by a domed 
cap cast in one piece with them ; inside the cupola 
is a vertical cylinder which completes the pivot 
above referred to. A horizontal ring, formed by 
the bending up of the lower edge of the dome, 
acts as a bearing surface for the slide on the rollers. 
The slide contains the elevating mechanism, with a 
platform for the gunner, the lateral training me- 
chanism and the charging cradle with its platform. 
In order to facilitate the running out of the gun 
without increasing the angle of incline of the 
slides, cylindrical rollers are provided, the top part 
of which project slightly above the surface of the 
slides; the carriage therefore rolls on the slides 
during recoil and running out. The cheeks are 
made in front with an excess of metal for holding 
the recoil cylinder piston. When the carriage runs 
out, buffers bear on the front stay of the slide, 
thus preventing a too sudden stoppage. Four 
clamps at the lower part of the slide bear durin, 
firing against the lower edge of the bolster, an 
cause the slide and bolster to offer together a large 
vertical resistance, while they allow the required 
angular displacement for lateral training. 
The mechanism for elevating the gun is placed 
in a chest on the right cheek, and works in the 
following manner: The gun is provided with a 
toothed sector on which acts a pinion keyed on a 
shaft, the latter being also fitted with a helicoidai 
wheel worked an endless screw. The crank 
acts on a pair of bevel wheels, one of which is on 
the endless screw shaft. The platform for the 
gunner is on the right cheek. Lateral training is 
obtained by a chain placed in a recess round the 
circumference of the bolster. It is guided by two 
friction rollers, and s On & —s pulley cast 
in one piece with a helicoidal wheel; the latter is 
worked by an endless screw. The endless screw 
is keyed ona shaft provided at both ends with a 








The man who has sense enough to know that the 





platform or to a masonry foundation, thus insuring 


toothed wheel ; two other shafts placed in front 
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28-CAL. COAST-DEFENCE 


GUN AND MOUNTING. 
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of the mounting, work the toothed wheels, and 
transmit the motion to all the system. The various 
parts being embodied with the slide, this gets dis- 
placed on the bolster immediately the grooved 
pulley is made to draw on the chain. 

A charging cradle is used for raising the projec- 
tile from the ground level to the rear of the gun; 
it is placed at the end of a lever which revolves 
round a horizontal axle carried in bushes in the 
rear of the slide. On this same axle are keyed : 
(a) a cam, on the circumference of which is a 
chain, the other end of this is fitted to a spring re- 
cuperator ; and (b) part of a helicoidal wheel. This 
is driven by an endless screw which in its turn is 
worked by a set of pinions, these being driven by 
a crank. The spring recuperator to which the 
chain is fitted consists of a piston, the rear surface 
of which bears on a series of Belleville springs con- 
tained in a fixed cylindrical chest. This arrange- 
ment renders the efforts for raising the cradle con- 
taining a projectile, and the lowering of the empty 
cradle, practically equal. When the lowering of 
the empty cradle takes place, the Belleville 
springs are pressed down through the traction of 
the chain which is drawn by the crank, the relaxing 
of the springs taking place during the hoisting of 
the cradle loaded with a projectile. The charging 
platform is in the rear of the slide, two ladders 
giving access to it. 

The gun-carriage eye is in the shape of a 
cradle ; it contains the two recoil cylinders which 
end at their lower part in two shoes that travel on 
the rollers of the slide and form clamps which pre- 
vent all raising of the system when the gun is fired. 
There are two ribs through one of which the two con- 
duits of the recoil cylinders pass ; the ribs insure 
the stiffness of the whole arrangement. The trun- 
nions bear on the top part of the recoil cylinders in 
trunnion plates; they are kept in place by means 
of top trunnion plates and screws. Lugs on the 
outside of the cylinders serve for taking the ma- 
terial to pieces and for its re-erection. 

The hydraulic recoil cylinders are fitted with 
central counter - rods, on the Schneider-Canet 
system ; the pressure inside the cylinder is con- 
stant during the time recoil lasts. The pistons 
are joined to the slide ; when a round is fired, 
the gun draws back the mounting and the gly- 
cerine contained in the recoil cylinders is com- 
pressed between the front surface of the pistons ; 
it raises the valves placed in the centre of the 
pistons and flows through an annular opening cut 
round the counter-rod. When recoil is spent, the 
valves under the action of their springs fall back 
on their seats, and the liquid can only return to its 
former place through the small vents cut in the 
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27-Centimetre (10.630-In.) 30-Calibre Coast-Defence 
Gun, on Central Pivoting Mownting (Figs. 680 to 
687, page 54).— 


Weight of gun ; 26,500 kg. (58,400 Ib.) 
a mounting 36,500 ,, (80,440 ,, ) 
Angles of elevation + 20 deg. — 8 deg. 
Recoil of mounting... ... 1,100 m. (43,307 in.) 
Weight of powder charge... 82 kg. (181 Ib.) 


%” 


jectile “ns 216 kg. (476 lb.) 
Muzzle velocity 600 m. (1970 ft.) 

The gun consists of a steel tube, strengthened 
by a jacket and eight steel hoops. The breech- 
block is made with three threaded parts and 
three interruptions, the rear thread being con- 
tinuous for limiting the travel. The body of the 
breech-block is made with two grooves for guiding 
it on the supporting bracket. The fuse is threaded 
and is fired by friction or by electricity. 

The mounting is on the Schneider-Canet system, 
with inclined slide, central pivoting, and with hy- 
draulic recoil cylinder. The gun, when loaded, 
being perfectly balanced on its trunions, one man 
alone can give it the required elevation. It can also 
be trained by one man, owing to the care taken in 
the arrangement of the conical bearing rollers. For 
elevating and training the gun, the only effort is 
that required for compensating friction. No shock 
is caused in the recoil cylinder when the gun is 
fired ; the rods are protected from the effects of 
grape shot, and the cylinders being of constant 
volume, air cannot penerate in them, so they remain 
perfectly tight. The mounting body is of cast iron ; 
it is made with a large base ; the recoil cylinders 
are placed as near the trunnions as possible, thus 
reducing to a very large extent the reversing 
moment. The loading platform is placed about 
1 metre below the gun; a wide opening is cut out 
of it for allowing under,the greatest angles, a free 
— to the breech end of the gun during recoil. 

hen the gun is run out, this opening is covered 
by the movable flooring joined to the mounting ; 
it is uncovered automatically during recoil. This 
does away with the trouble that attends the use at 
the rear of the gun of a portable flooring for loading 
and which has to be removed previous to firing. 
Upon the cast-iron body is the cast-iron inclined 
slide with two cheeks stayed together in front; a 
cast-iron transom is fitted to the slide; there is a 
cast-iron bolster on which the transom turns 
through the medium of a set of twenty-four coned 
rollers. 

The mechanism for elevating the gun consists of 
a horizontal shaft with two cranks in the front of 
the slide, combined with two pairs of bevelled 
pinions on a vertical axle ; a shaft, circular in front 
and square in the rear, and inclined at the same 
angle as the roller-path of the slide; a conical pinion 


of ordinary pro- 








made to slide on the square part of the shaft ; a ver- 
tical shaft on which are fitted a conical pinion and an 
endless screw ; a horizontal shaft fitted with a heli- 
coidal wheel and a pinion ; a sector fitted to the 
gun, the helicoidal wheel being made to slide on 
the shaft. The required pressure for insuring the 
necessary compression of the system is given by 
screwed nuts and two Belleville springs, this 
arrangement deadening all shocks on the mechanism. 
Index plates show the direction for turning the 
cranks. One gunner, in 25 seconds, can elevate 
the gun from — 8 deg. to + 25 deg. When the 
gun recoils, the mounting draws along with it all 
the parts contained in the elevating mechanism and 
the bevelled pinion slides on the square shaft. The 
gun can, therefore, oscillate whatever be the posi- 
tion of the mounting on the slide. The gunners 
can maintain their hold on the cranks during 
firing. 

The mechanism for lateral training consists of a 
transverse shaft with two cranks ; two cylindrical 
wheels ; a transverse shaft on the transom, on 
which is keyed an endless screw ; a vertical shaft 
provided with a helicoidal wheel and a pinion ; a 
toothed ring fixed to the bolster ; the helicoidal 
wheel is made to slide on its shaft ; the pressure 
required for insuring the necessary contact is 
given by screwed nuts with two Belleville springs, 
this arrangement deadening all shocks on the teeth 
of the mechanism ; index plates are provided for 
showing the direction in which the cranks have to 
be turned. One gunner suffices for training the 
gun through a small angle; for turning it com- 
pletely round it takes two men five minutes. The 
gunners need not release the cranks while the gun 
is fired. There is also a mechanism for running in 
the gun, but it is only resorted to for maintenance 
and repair. 

The device for checking recoil consists of two 
forged-steel cylinders cased in the lower part of the 
mounting and provided in the middle of their 
length with a lug for fixing them ; they are closed 
at both ends by covers. The two plunger-rods are 
fixed to the front stay; the plungers are made 
with two round holes through which pass rods of 
varying sections. (Figs. 685 to 687.) 

When the gun is fired, the mounting recoils and 
draws back the cylinders. The liquid in the front 
of the pistons flows to the rear <Erongh the open- 
ings made between the rods of varying sections and 
the holes in the piston. The sections of the rods 
are so calculated that resistance is constant during 
the time recoil lasts. When the gun runs out 
again, the liquid flows back through the same open- 


ings, the travel of the gun is moderated by the 
friction of the various 
front buffers is very 8 ight. 


and the shock on the 
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ance recoil cylinders do not cause any strain on the 
mounting, and it gives practically equal recoil 
speeds whatever be the firing angles. The firing 
platform is in two parts, one fixed and the other 
movable. 





THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(By our New York CorRESRONDENT.) 


As the December, New York meeting of this 
Society was to be the last one of the century 
(according to German decree) it would seem that 
everyone had made a special effort to be present 
and to assist in making it asuccess. The result was 
one of the best meetings the Society has ever held, 
and one which had a much larger attendance. It 
was quite noticeable that a great number of the 
older members had presented themselves, and this, 
too, at a time when American manufactories seemed 
to be busier than at any previous time in their 
history. The meeting commenced at 9 P.M., 
December 5, and the large audience listened to an 
address by the President, Admiral George W. Mel- 
ville ; the title was ‘‘ Engineering in the United 
States Navy,” and the distinguished speaker re- 
viewed the history of marine steam engineering 
and steamships from 1814 to the present time. 
We have already published this address in full, so 
that no attempt will be made here to condense it. 
The author brought the subject right down to the 
Parsons steam turbines, and paid Mr. George 
Westinghouse a handsome compliment in regard to 
his development of the new motor in this country. 
An informal ‘‘smoking” reception ensued, and the 
members generally were not only pleased with the 
President’s address, but seemed to find pleasure in 
the succeeding festivities. 

The report of the finance committee showed that 
the expenditures for the year were 34,542 dols., 
the cash in hand being 10,092/. dols. The total 
assets of the Society amount to 53,006 dols. During 
this session the membership was increased by the 
addition of 52 members, 13 associate members, and 
42 juniors. 

The arrangements for visiting Europe in 1900 
were discussed, and the invitation of the Institution 
of Civil Engineers of Great Britain was read, extend- 
ing their hospitality to the members purposing to 
attend the Paris Exposition next year. Those who 
were the recipients of the attentions shown by the 
Institution in 1889 will never forget how unbounded 
and thoughtful it was, and it is quite fair to pre- 
sume that a large number of the ‘‘ eighty-niners ” 
will be in the party of 1900, which already numbers 
over 500. The next question taken up was that of 
the ‘‘ Robert Fulton Memorial.” The Mechanical 
Engineers propose to erect a suitable monument 
over his resting-place in Trinity Churchyard, New 
York City, and have raised a fund already of over 
990 dols. for this purpose. It is believed that all 
mechanical engineers will be glad to further this 
project in some way, and that the monument will 
speedily be erected. The following were announced 
as the choice of the Society to be its officers for the 
ensuing year: Chas. H. Morgan, of Worcester, 
Mass., president ; Jesse M. Smith, of New York, 
Stevenson Taylor, of Hoboken, N.J., and David 
Townsend, of Philadelphia, vice-presidents ; F. H. 
Boyer, of Summerville, Mass., John A. Brashear, 
of Allegheny, and Alfred H. Raynal, of Washing- 
ton, managers ; William H. Wiley, treasurer. 

Next came a report which may excite consider- 
able discussion, and cannot fail to be of the greatest 
interest to manufacturers, steam users, and mecha- 
nical engineers in general. It was the report of 
the ‘‘Committee on the Revision of the Society 
Code of 1885 Relative to a Standard Method of 
Conducting Steam Trials.” This revision was ren- 
dered necessary by the advance of scientific investi- 
gation and the new methods and new instruments 
following such progress. We shall take an early 
opportunity of publishing an abstract of this report, 
which filled 78 octavo pages ; all, no doubt, are full 
of interest, but want of space forbids us to attempt 
more than an abstract. This report was so satis- 
factory to all present that it was adopted without 
debate. In fact, the greatest credit is due to the 
committee for the masterly way they have handled 
the subject, and the great amount of time they 
uave devoted to its consideration. If posterit 
does not ‘rise up and call them blessed,” it wi 
show a greater lack of appreciation than the dis- 
tinguished leaders of the profession who were pre- 





sent, for unstinted praise was given them and the 
thanks of the Society, while the acceptance of the 
report was a greater compliment still. The com- 
mittee on standard methods of conducting steam 
engine trials reported progress, and so did that for 
standard generator sets; this last committee 
stated that they had found a hearty co-operation 
among the members of the American Institute of 
Electrical Engineers. After re-appointing the 
committee on standard Pipe flanges the Society 
was ready to listen to the first of the series 
of papers for this meeting. It was entitled 
‘‘The Steam Engine at the End of the Nineteenth 
Century,” and was by our past-president and dis- 
tinguished member Dr. Robert H. Thurston, of 
Cornell University. The paper consisted in general 
of the tests of a pumping engine built by the 
Nordberg Manufacturing Company for the Penn 
Water Company, and located near Pittsburg. 
The reason for this selection is that this engine 
has shown the highest duty on record. The author, 
in his introduction, quoted from the famous work 
of M. L. S. Carnot, which he had translated and 
edited. He also noted certain ideals which M. 
Carnot had described, and which in the light of 
modern engines certainly showed a wonderful fore- 
sight. It is impossible to reproduce this paper, 
but an abstract shall be published on an early 
occasion. 
Coat CALORIMETRY. 


The next paper was entitled ‘‘The Berthier 
Method of Coal Calorimetry,” by C. V. Kerr. The 
author explained the Berthier method, and admitted 
its defects ; at the same time ke considered it pre- 
ferable to the Mahler bomb calorimeter which has 
received the commendation of the Committee on 
Boiler Tests. Professor Kinealy in the discussion 
thought it worthless to determine the heating power 
of coal. Mr. Kerr gave tables of results, but 
admitted the Berthier theory might be defective. 


Test or Two 10-MiLLIon GaLLon PuMmPING 
ENGINES. 


We pass to the next paper, viz., ‘‘ Test of Two 
10-Million Gallon Pumping Engines at the Baden 
Pumping Station, St. Louis Water Works, June, 
1899.” This was by John A. Laird, St. Louis, 
Mo., and an attempt is made to condense the most 
important and interesting features. 


The engines tested are duplicates, built by the Edward 
P. Allis Company, and are of the now well-known type of 
Reynolds i 4 engine, which all of the large builders 
have adopted. They are three-cylinder triple-expansion, 
condensing, vertical, with rigid connection between 
plungers and pistons, three single-acting plungers. The 
diameters of cylinders are respectively 30 in., 54 in., and 
80in. The “— are 25} in. in diameter, and all are 
64 in. stroke. There are two receivers, the heating coils 
inside of which are helical, and extend for the full 1 a 
of the receivers. The —— are jacketed on the sides, 
but not on the heads. e jackets, cylinder heads, re- 
ceivers, and al] other heated surfaces about the engines 
are covered with 2 in. of magnesia and 2 in. of hair felt, 
the whole enclosed in walnut legging. _The distribution 
of steam through the eae and receivers is shown in 
Fig. 1 (see page *. his system was designed by Mr. 
Arthur West, and has the effect of reducing the amount 
of jacket steam by a small gree The steam distri- 
bution valves are all Corliss, except the low-pressure 
exhaust, which are poppet. The clearance on high- 

ressure cylinders is 1.036 per cent. ; on the interme- 
ciate, 1.18 per cent., and on the low, .509 per cent. 

According to accepted practice on triple-expansion 
pumping engines, the governor only controls the cut-off 
on the ogg md cylinders, the others bein ulated 
by hand. There are two piston-rods to each cylinder, 
packed with Tripp’s metallic packing. They connect to 
an Allis four-cornered crosshead, to the centre of which 
is attached the connecting-rod, and to the corners, the 
four pump-rods. The piston-rods are each 4 in. in dia- 
meter, and the pump-rods, 44 in. The oe barrels 
are directly underneath the steam cylinders, and the 
valve chambers are on the centre line of the engine. 
The plungers are single-acting. The pump valves are 
34 in. in diameter, have a @-in. lift, and are placed on 
cages with twenty valves on each cage. There are seven 
cages on each diaphragm, and the free waterway through 
the valves on any one “go is about equal to the 
area of theplunger. The plates, carrying main shaft 
pillow bl rest on masonry piers. The suction pi 
ran through the engine pit wall to a wet well from which 
all six of the engines in the house will draw. The level 
of water in the wet well was about 174 ft. above the 
bottom of the pumps during the test, making about 13 ft. 
of head on the suction valves. This suction head was 
practically constant, and the discharge head did not vary 
more than one-half of 1 per cent. above or below the 


mean. 
All of the auxiliary pumps required to run the engine, 
as the feed pump, air pump, and air compressor for 





charging the air chambers, were attached to and run by 
the main engine during the test. The circulating water | 


was taken from the suction pipe and returned to the 
same, as shown in Fig. 2 (page 45). : 

The boiler plant for the station consists of eight 300 
horse-power boilers of the water-tube type, manufactured 
and furnished by the John O’Brien Boiler Works Com- 

y, of St. Louis. The boilers each have 3000 equare 
eet of heating surf and are equipped with the 
Hawley down-draught furnace. The upper grate has 
37.6 square feet of surface, and the lower 50.3 square 
feet. he stack is 150 ft. high, with 7 ft. internal 
diameter. The smoke connection to stack is sheet iron 
overhead, and covered with magnesia blocks and canvas. 


The contract had a most useful and stimulating 
feature ; a bonus was to be paid of 1000 dols. for 
each million foot-pounds the duty goes above 
125,000,000 gallons with a forfeiture of 2500 dols. 
for each million it goes below this, On page 45 are 
given some indicator cards (Fig. 3) and the report of 
the tests are annexed. It may be added that the 
builders obtained 30,000 dols. bonus on each 
engine : 





7. 
(Fig. 3.) | 





| Top. Bottom.) Top. |Bottom. 





Indicator Card Data. | 
Area of high-pressure piston 706.86 | 678.49 | 706.86 | 678.49 
» intermediate eo | .2 |2261.83 2290.2 |2261.83 
»» low-pressure »» /5026.5 |4998.13 5026.2 |4998.13 


High-Pressure Cards. 














Scale of spring (nominal) ..| 80 80 80 80 
* » (actual) ..| 78.82 | 79.366) 78.82 | 79.366 
Admission pressure (absolute)) 153.85 | 148.25 | 153.88 | 150.48 
Cut-off ” ” 153.65 | 148.15 | 153.68 | 150.4 
Release a re 44.4 | 41.4 43.98 | 41.48 
Compression ,, oA 87.35 | 62.65 | 82.68 | 7848 
Per cent. of cut-off .. .-| 29.19 | 28.50 29.4 28.1 
Mean effective pressure --| 55.6 54.1 55.25 | 53.95 
Indicated horse-pcwer --| 104.85 96.93 | 103.75 | 97.04 
ms *9 (total). . 201 28 | 200.79 
Intermediate-Pressure Cards. | 
Scale of spring (nominal) ..| 20 | 20 | 20 | _20 
- » (actual) -.| 19.493) 19.206) 19.493) 19.21 
Admission pressure (absolute)} 43.30 | 43.35 | 44.28 | 4378 
Cut-off S is 38.26 37.50 | 38.88 38.38 
Release = = 11.73 10.38 11.387 | 11.6 
Compression ,, ae 28.49 | 12.73 | 22.48 | 17.56 
Per cent. of cut-off .. --| 29.25 | 29.00 | 28.5 28.5 
Mean effective pressure --| 15.43 | 16.38 | 14.89 | 15.38 
Indicated horse-power ..| 93.51 | 92.02 | 90.63 | 92.29 
: » (total). 185.53 182.82 
Low-Pressure Cards. | | 
Scale of spring (nominal) ..| 10 1 | 10 | 10 
oe » (actu --| 9.87 9.795, 9.87 | 9.795 
Admission pressure (absolute); 10.27 | 10.61 | 11.03 | 10.83 
Cut-off s mS 8.425) 897 9.06 9.17 
Release x » | 498.) 459) 476 | 5.18 
Compression ,, je: | 6.42 5.64 6.10 4.98 
Per cent. of cut-off .. --| 52.8 62.5 45.6 45.6 
Mean effective pressure --| 6.115) 6.04 6.112, 602 
Indicated horse-power ».-| 81.48 | €0.42 | 81.53 | 79.79 
a Bri (total) | 161.90 | 161.32 
Total horse-power, 3 apnea 548.71 | 544.93 





Report of Duty Tests on High Service Engines Nos, 7 and 8 
St. Louis Water Works, 


Engine number ba 7 8 
Date of test .. . June6&7 June 9 & 10 
Duration of test 24 hours 24 hours 
Pressures. 
Steam pressure in engine-room, 
from cards .. oe oo. Ib 136€.0 137.0 
First receiver, from cards, .. Pa 27.2 28.5 
Second receiver, from cards a 4.0 3.0 
Vacuum, from cards... - ‘> 13.14 18.03 
Barometer... .. tou 29.59 29.67 
Temperatures. 
Water pumped . deg. Fahr. 79.0 76.8 
Feed water .. a4 ne 1038.2 99.3 
Air pump discharge .. ee 95.0 94.6 
Circulating water, in . 79.0 76.8 
ae a out ss 94.9 94.0 
Exhaust i$: sis ge 115.6 113.5 
Air, engine-room.. o 85.9 75.3 
Air, outside .. sia . 86.6 68.3 
Feed-Water and Steam. . 
Total water fed to boilers .. Ib. + 158,398.0 152,402.0 
Water fed to boilers per hour ,, 6,391.6 6,359.0 
Quality of steam at throttle, per ct. 99. 99.8 
Total dry steam toengine .. Ib. 153,122.0 152,128.0 
Dry steam to engine per hour _,, 6,380.8 6,338.7 
Total water from surface con- 
denser ss os on Ib. 133,251.0 182,227.0 
Water from surface condenser per 
our .. *" ée oe . 5,552.0 5,509.5 
Total water from jacket ard second 
receiver bs i -- _ Ib.  20,346.0 20,005.0 
Water from jacket and second re- 
ceiver per hour .. opi aoe 847.7 833.5 
Difference between boiler-rocm and 
engine-room records eh ae 199.0 170.0 
Difference, checking from engine 
to boiler ay os ie © 88.0 4.0 
Pump Data. 
Total revolutions .. as os 23,671 23,664 
Revolutions per minute .. 5 16.44 16.43 
Piston speed per minute .. ft. 175.36 175.25 
Displacement of plungers per revo- 
lution .. ee ac .. gals. 424.60 424.52 
Total water pumped (plunger dis- 
placement) .. Re .. gals. 10,051,000 10,046,006 
Plunger leakage es vie” 009 125 


Net water pum 10,048,000 10,046,000 


Average. discharge gauge reading 
. el, 


400.37 401.27 
Average suction gauge reading ,, 16.48 107.37 
Average head pumped againet ft. 293.89 293.90 
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Indicator Cards. 


Iadicated horse-power 548.71 544.93 
Delivered horse-power +s vs 617.24 507.01 
Friction horse-power.. = a 31.47 27.92 
Per cent. of friction horse-pow-r to 
indicated horse-power .. ee 5.74 5.13 
Total number of expansions, from 
pressures... és ae on 30.6 32.97 
Summary and Results. 
Feed water per indicated hors:- 
powerperhour ..  .. = Ib. 11.648 11.635 
Dry steam per indicated horse-power 
per hour Py oe See 11.627 11.632 
Feed water per developed horse- 
power per hour ey pee |. 12.357 12.282 
Dry steam per developed horse-power 
per hou Ib 12.335. 12.258 


Duty per 1000 ft. feed-water (con- 

tract) .. ve “s -. ft.-1b. 
Duty per 1000 ft. ofdrysteam__,, 

Duty per million British we 
i ee - F6.- 


160,166,003 161,240,000 
160,455,000 161,530,000 


eT a ta ee , 143,404,000 144,365,000 
British thermal units per indicated 
horse-power per minute .. as 216.84 216.51 
M>chanical efficiency .. _ percent. 94.26 94.87 
T ,ermodynamic efficiency a 18.44 18.59 


DISTRIBUTION OF STEAM 
THROUGH JACKET AND RECEIVERS 
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were too complex to admit of satisfactory analysis. 
He also condemned the notation. 


CoMPRESSION AND LIQUEFACTION OF GASES. 


The next paper read was from a junior member 
of the Society. It was entitled, ‘‘ Compression 
and Liquefaction of Gases,” by Arthur L. Rice. 
After giving an interesting historical account 
showing the progress of liquefying air, the author 
came to the subject of liquefying air and described 
the various apparatus employed. In respect to 
the use of liquid air for power, he said: 


Water under certain conditions assumed will give off 
from 20 per cent. to 50 per cent. more energy than liquid 
air, during expansion through ee temperature ranges. 
The possibility of the use of liquid air as a prime 
mover comes from the fact that the upper temperature 
limit for the range assumed is so low as compared with 
that for the steam. The upper limit for the air is at 
70 deg. Fahr. or 531 deg, absolute, and the possible 
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VALVE 25 


TRAP TRAP 


the cloth on, and also as a stretcher. Square projections 

at each end of the roller are engaged by hook cams, which 

are operated by eccentrics on each end of a steel rod, 

a by a handle at one end, through an angle of 
eg. 


A New DynamoGrapH. 


‘*4 Metal Dynamograph,” by the same author, 
followed. He said: 


The machine here described was designed for the pur- 
pose of giving a definite test of the machinable qualities 
of cast-Iron specimens, and at the same setting to pre- 
pare the specimen for accurate tensile tests. 

It consists essentially of a lathe swung as a cradle 
dynamometer and an autographic apparatus. The lathe 
is adapted to specimens 18 in. long. The iage carries 
two cross-slides, one with the testing tool, and the other 
with forming tools. The power f gives ,', in. move- 
ment per revolution of specimen. The spindle is of cast 
iron, with babbit bearings 17 in. by 2in. The end thrust 
is taken by twenty ,°-in. steel balls and tool-steel collars. 
The cradle ings are carried on fourteen ,-in. steel 
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Test oF Two 10-Mmtion GALLon Pumpine ENGINES. 


Entrory Temperature DracraM. 

The next paper was a mathematical gyrosco 
and was entitled ‘‘A New Graphical Method of 
Constructing the Entropy Temperature Diagram 
of a Gas or Oil Engine from its Indicator Card,” 
by Henry T. Eddy, Minneapolis, Minn, It must 
have been interesting, or it never would have been 
presented, and as there was no discussion on it, we 
may presume the author proved his point whatever 
it was, and that all present agreed with him. 
Following this came a paper entitled, 


Pressure IN Pires Dur To STOPPAGE OF 
Frowr1ne Liquip. 

This was by George M. Peek, New York City. 
The Society likes to encourage its junior members, 
80 this paper appeared. In general the author 
sought to determine analytically the strains in 
Pipes produced by a water hammer. Perhaps he 
succeeded in this; Mr. Wilfred Lewis, one of the 
most careful investigators in the Society, declared 





the analysis was obscure, and some of the assump- 
tions inadmissable. He thought the conditions’ 


thermal ry sor A 28% = .72; for the water the upper 
limit is 504 deg. Fahr., or 965 deg. Fahr., and the possible 
efficiency is 3{# = .39. If the efficiency of the liquid is 
in any way comparable with that which can be gotten 

rom steam in the steam engine, the efficiency of 
the air engine should be good. The cost of production of 
a pound of air would be much greater than that of a pound 
of steam, so that to be a commercial factor, the efficiency 
of the air engine would have to be much greater than that 
of the steam engine. Whether this can be accomplished, 
the future alone must decide. 

The author looked for new uses and develop- 
ments in the near future. This paper was quite 
satisfactory, and contains a most excellent descrip- 
tion of liquefied air. We notice this interesting 
paper very briefly here, because we propose to 
reprint it at an early date. 


Maxine Buve Prints, 
‘‘A Curved Glass Blue-Print Machine,” by Paul 
M. Chamberlain, described an apparatus the author 
had used with success for three years. 


The glass is curved to a radius of 13 ft. Attached to 
one end of the frame is a sheet of canvas rubber packing 


balls in tool-steel races. The autographic arrangement 
consists of a pencil attached to the carriage, and marks on 
a concave card concentric with the swing of the machine. 


The author made his acknowledgments to a dis- 
tinguished member of the Society, Mr. C. E. de 
Puy, for the accuracy of construction of the ma- 
chine. 

TECHNICAL EpvucatIon. 


The next paper was one of the most important 
presented, and its author was so well known, it 
went without saying that anything he wrote would 
be of great importance. The paper was entitled, 
‘* Education of Machinists, Foremen, and Mechani- 
cal Engineers,” by M. P. Higgins. When it is 
known that the author was for twenty-eight years 
the superintendent of the Washburn shops of the 
Worcester Polytechnic Institute, the reader may 
rest assured he knew thoroughly the subject he 
was writing about. He stated his object was to 
outline a special school for the training of boys to 
fill the above-named grades. He showed there was 
a demand for skilled mechanics, and that the 





about 75 in. thick. The other end of the rubber cloth is 
fastened to a steel tube, which cerves as a roller to roll 





supremacy of the United States in machine markets 
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AUTOMATIC LUBRICATOR FOR SHAFTING. 


CONSTRUCTED BY THE 





at home and abroad, was due to economical shop 
management. He did not think the technical 
schools reach this class. There was a gulf between 
the schools and the shops. He thought the stan- 
dards of admission had been raised so as to put 
the technical schools beyond the reach of the boys, 
who were to make workmen, and hence produced 
an enormous amount of discarded material, men 
neither fit for workmen or engineers. He thought 
there was an over-supply of Polytechnic engineers. 
As an example of the tendency of Polytechnic 
schools, he said : 


As a single instance trom many that might be cited 
illustrating the tendency of technical. schools in America, 
as well as in Europe, to drift more and ‘more out of the 
reach of the boy who wishes to educate himself as a 
mechanic, I refer to the history of. the Worcester Poly- 
technic Institute. In 1884 the full course for a mecha- 
nical engineer was 34 years. In 1896 it was four years. 
In 1884 the shop practice for the 34 ase course was 
2376 hours. In 1896, even with the four years’ course, 
the shop practice was only 1709 hours, a reduction of 
over 28 per cent., and an increase of time and consequent 
ape to the student of 14 percent. In 1884 a year’s 
school work consisted of 42 weeks, In 1896 there were 
only 36 weeks, a loss of time of 14 per cent. The produc- 
tive activity of the school shops has been reduced from 
109,027.78 dols. in 1896 to only 20,801.82 dols. in 1898. 
Since 1889 the tuition has been raised from 100 dols. to 
150 dols., an increase of 50 percent. In 1873 this insti-- 
tution was able to advertise that the total expenses of a 
member of the school, including tuition, utensils, and 

, need not exceed 380 dols, per year. ‘The present 
advertised estimate is 450 dols. per year, an increase of 
over 19 per cent, 

As a remedy he proposed what he called a ‘‘ half- 
time school,” and the chief features were : 


1. Aschool which shall include a first-class commer- 
cially successful and productive machine shop, which is 








(For Description, see opposite Page.) 





a department co-ordinate in importance, influence, and 
educational value with the academic department. 

2. A school in which the pupils are to have instruction 
and practice in this shop during half the working hours 
in five days of each week for a period of four years. 

3. Instruction in the public schools during a portion of 
the other half of the time, equivalent to a high school 
course, restricted, abridged, and improved to meet the 
needs of these pupils. 

4. Special care and method of selection of pupils who 
have finished the grammar school course and who have 
special aptness for mechanical work. 

5. Management under a corporation whose trustees 
shall be practical business men. 


The education should be complete at each stage so 
that whether the pupil entered a technical school or 
not, he could have nothing to unlearn.. As to what 
orn be accomplished in this half-time school he 
said : 


1. We can confidently assure a more thorough expert 
knowledge of the machinist’s trade, and a more practical 
skill in its various departments, than is generally secured 
by any apprenticeship in this country or Europe. This 
rather large expectation is based upon quite a thorough 

mal study of what is accomplished in England, 
rance, Switzerland, and Germany, and also upon what 
has been accomplished during 28 years at the Washburn 
shops of the Polytechnic Institute of Worcester, Mass. 
In this school, where a 3} years’ course included only 
2376 hours of shop practice ; or, in other words, less than 
one-third of a three Fag apprenticeship, the graduates 
have always enjoyed a F reputation for practical skill 
and.shop experience. And it has been claimed throughout 
the history of the school that its graduates are as skilful 
and effective practical machinists as those who have served 
a three years’ apprenticeship to learn the machinist’s 
trade. This is a very bold claim, when it is remembered 
that together with this attainment of practical skill the 
graduate has obtained a thorough technical and scientific 
education. After a very thorough experience, and after 
employing large numbers of these graduates in all capa- 
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cities in machine shops, I think the claim is well sus- 
tained. In the half-time school actual shop practice in the 
various departments would cover a much longer time, and 
under circumstances more favourable, because the attain- 
ment of a thorough machinist’s trade is confessedly the 
central point from which the future engineering work is 
to emanate. 

2. These pupils will receive, as a part of their shop 
practice, a much larger amount of time in lectures and 
instruction upon the technical part of the machinist’s 
business than is given in the technical school. 

3. It is pro to train every ee ge in the general 
knowledge and practice of drawing and machine design, 
and any one having particular taste in this direction can 
have special and advanced instruction, the object being 
to make draughtsmen superior to engineering-school 
graduates in the following particulars : | : 

(a) More expert in execution of drawing and lettering. 

(b) Much more thoroughly familiar with all the shop 
knowledge affecting the efficiency of a draughtsman on 
simple every-day work, . . 

(c) A more ready, reliable, and precise use of arithmetic. 

4, It is proposed to train every pupil in a general know- 
ledge and practice of pattern-making and foundry mould- 
ing, and in special cases to give advanced instruction and 
practice in pattern-making. In all cases, however, the 
machinist’s trade will be taught as the basis of any special 
line of mechanical work. 

5. —_ who exhibit suitable qualifications as work- 
men and as directors of men, will have special opportu- 
nities to become fitted for responsible positions, as work- 
ing machine-shop foremen. Such pupils, among other 
qualifications necessary for foremen, would be required 
to show general ability in drawing, pattern-making, and 
special accuracy and reliability in arithmetic. 

6. If any one from the above-mentioned classes of men 
exhibits taste and natural abilities for high-grade engi- 
neering work, requiring the highest mathematical and 
scientific knowledge, he will be encouraged and aided to 
take a course to meet his special requirements in an engi- 
neering school. 


The author showed that commercial work could 
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profitably be conducted in such shops, and gave 
tables showing the financial statements of the Wor- 
cester Polytechnic Shops for thirty years. In con- 
clusion, he said, as to our supremacy abroad : 


The cause of our supremacy has not been altogether 
the superiority of our engineers, for they also have highly 
educated engineers. But it has largely resulted from the 
superior character and make-up of our mechanics, which 
has come from the chance which America gives the work- 
man, and in the liberal and wise provisions:to train free- 
born American boys, giving each a fair field and open 
path to rise from one plare to a higher one as his abilities 
and circumstances may warrant. 

We must not allow ourselves to rest secure in the 
belief that our Old World competitors will be slow to 
profit by«the example. Therefore, what more potent 
— can we take for our protection than to keep this 
path open from the bottom and to better our methods all 
the way up through the successive steps ? 


The foregoing is a brief extract of forty pages of 
careful analysis presented by a man at once prac- 
tical and theoretical. Additions to Mr. Higgins’ 
presentation were made by a- number of experts 
present, and certain systems in shops were de- 
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scribed by the managers. There might well have 
been a much longer discussion of this subject ; 
but the hour was so late—11.30 p.m.—that even 
the most hardened talkers were weary, to say 
nothing of their long-suffering audience, so those 
who had not spoken, as well as those who had, and 
who wanted to talk ‘‘some more” were desired to 
send a written discussion to the Transactions. 
(To be continued.) 





AUTOMATIC LUBRICATOR. 

WE illustrate on the opposite page an ingenious 
automatic lubricator intended for the supply of solid 
lubricants, which has recently been brought out by the 
Aktiebolaget Lubrikator, of Garfvaregatan 13, Stock- 
holm. Solid lubricants have certain advantages of their 
own, being cleanly, economical, and excellent reducers 
of friction. As usually applied, however, there is a 
difficulty in insuring a continuous and regular flow of 
the lubricant to the bearing. When the common 
screw cup is used, the cap has to be screwed 
down at frequent intervals, whilst the spring 
loaded lubricators tend to give a more copious 
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feed of the lubricant when freshly filled than when 
nearly empty. With the gravity feed lubricators, 
on the other hand, in which a weight resting on the 
grease forces it on to the bearing, there is, in the first 
place, a certain liability of sticking fast due to grit 
or other foreign body finding access to the interior ; 
and, secondly, the rate of supply varies with the tem- 
perature. ith the lubricator illustrated the feed is 
itive, and can be altered within wide limits as may 
needed by particular cases. The feed is given by a 
plunger above the grease in. the cup, fed down by a 
screw which is turned round by the ratchet-wheel 
shown above the cup in figure. The driving pawl 
is vibrated by a crank on a shaft turned by the 
friction feed wheel clearly shown in Fig. 2.° This 
wheel is in turn rotated by a ee arm, carry- 
ing a friction pawl as shown, and having at its 
free end an eccentric roller, which rests on the shaft 
to be lubricated: The eccentricity of this roller can 
be varied at will, and consequently a greater or lesser 
feed given to the friction wheel. The arm, moreover, 
being extensible, provides an additional means of regu- 
lating the feed, since it is obvious that the longer the 
arm the less the feed with a given eccentricity of the 
roller. The feed screw, we may add, works in a split 
nut, which can be opened when it is necessary to raise 
the plunger in order to fill the cup. The refilling is done 
from the bottom, the top of the cup being freed from 
the bottom portion by slacking the wing nut shown. 
In ordinary work, one charge of lubricant will last 300 
to 400 hours. The rate of supply is, of course, un- 
affected by a rise of temperature, which would soften 
the grease, the feed being a positive one. 





LISTER’S INCLINOMETER THEODOLITE. 
WE illustrate above an improved form of Lister’s 
inclinometer theodolite now being constructed b 
Mr. W. F. Stanley, of the Great Turnstile, Hig 
Holborn, London. Owing to certain peculiarities in 
its design, the instrument, which is shown complete 
in Fig. 1, is capable of doing rapidly work which 
in the ordinary way can only Fe done in a slow and 
laborious fashion, For instance, if it is desired to take 
a cross-section on sidelong ground, as in Fig. 2, the 
instrument would, in the usual method of working, be 
placed at A, the staff at B, and a reading taken. The 
staff would then be shifted toC, and a second readin 
taken. Next, the instrument would be shifted to 
and a back sight taken on the staff at C, which 
would then be removed to E. On very steep ground 
many shifts of the instrument are required, whilst 
the chaining of the distances becomes troublesome, 
as it is necessary to plumb down from the end of 
the chain. With the new theodolite, however, the 
work is done as easily as on level ground. To this 
end the telescope is so arranged that when the in- 
strument has been levelled in the ordinary way this 
telescope can be made to rotate in a plane inclined at 





any desired angle to the horizontal. The advantage 
of this will be readily understood by a reference to 
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Fig. 3. The theodolite is erected at F and levelled 
in the ordinary way. The telescope is now caused to 
rotate in a plane parellel to the lie of the land so that 
the line of sight will be, say,G H. The staffis now held 
as at I, perpendicular to the line of sight, and a read- 
ing taken which shows the depression of the ground at 
that point below the telescope plane. The distances 
are measured parallel to that plane, so that in ordinary 
cases it is sufficient to chain along theslope, no plumb- 
ing being required. The angle which the line G H 
makes with the horizontal is noted, and it then 
becomes a simple matter to plot the section. It will 
thus be seen that one setting of the instrument is 
sufficient to take the levels of the ground on a slope 
up or down, backwards or forwards, within the range 
ot distinct vision. Should a hollow be met with, the 
bottom of which falls so much below the plane of 
sight that the staff would disappear, its level can be 
obtained by a simple adjustment. The staff is held 
at a point where its top is visible on the telescope, 
and the Jatter is then adjusted so that its line of sight 
cuts the staff, say 10 ft. lower down. With this new 
position of the reference plane, the level of the bottom 
of the hollow can be read. Stadia hairs are fitted so 
that the instrument man can determine the whole 
topography of the ground within the range of his tele- 
scope, without re-erecting his instrument, and he may 
get along on occasion with but one assistant. As 
already stated, it is necessary that the staff should 
be read when perpendicular to the line or rather plane 
of sight. The simplest method of insuring this is to 
simply rock the staff towards the telescope, and book 
the lowest reading, as is often done in ordinary level 
work. At the same time, tilting of the staff to right 
or left is corrected by signals from the instrument 
man in the usual way. In certain extreme cases a 
small inclinometer may be fitted to the staff, and set 
to the same angle as the vertical arc of the theodo- 
lite. 

The feature of the instrument which permits of the 
method of working described above consists in the 
mounting of the telescope on a supplemental axis, at 
right angles to the ordinary transverse axis. Setting 
the vertical arc to any desired angle, the telescope 
can be rotated about this supplemental axis, in 
which condition its line of sight will sweep over a 
plane inclined to the horizontal by the amount 
shown on the vertical arc. When used as an ordi- 
nary theodolite the telescope is clamped parallel to 
this vertical arc. To take a back sight, the tele- 
scope is simply turned end for end round the supple- 
mentary ax's, 

In the ordinary method of setting out curves it is, 
as well known, necessary to repeat several times a 
comparatively small angle, which in the English 
system most usually contains an awkward fraction of 
a degree. The vernier has accordingly to be carefally 
read at each new setting. To avoid thisa very neat 
little repeating device has been fitted to the new in- 
strument. This is clearly shown in Fig. 1, and con- 
sists of a fork fixed to the edge of the upper parallel 
plate, between the jaws of which is a lug which can 
be clamped at will to the lower parallel plate. The 
amount of motion of this lug can be regulated by a 
screw. To repeat the deflection angle for a curve, 
this screw is adjusted so as to limit the play of the lug 
to an amount corresponding to this angle. Then at 
startiog the lug is moved up against one jaw of the 
fork and clamped there. The upper plate is then 
released and moved till the other jaw comes in contact 
with the lug, thus giving the desired deflection angle. 
To repeat, the parallel plates are clamped, the lug 
freed and moved forward again to the limit of its 
play, reclamped in its new position, and the top plate 
moved again as before. 

For setting out the side widths of straight cuttings 
or banks, the instrument is particularly useful. It 
will be clearly understcod that once two slope pegs 
have been driven, all intermediate ones can be put in 
without further calculation. To do this the vertical 
arc of the theodolite is clamped to the angle of the 
desired slope, and the instrument erected in a posi- 
tion such that the line of sight cuts both the distant 
and near pegs as it is sotated round its supplemental 
axis. Then, wherever this line of sight cuts the 
ground, is a point on the outcrop of the slope 
of the cutting, no matter how irregular the lie 
of the ground may be. The) position of the two 
original pegs can be fixed with but little difficulty, 
as will be seen by a reference to Fig. 4. Thus, 
if it be desired to set out the slope pegs for a cut- 
ting as shown, the instrument is set over the centre 
peg, and the depth of the point at which the slope 
pegs intersect is calculated. Let this be D, and H 
the height of the telescope axis above the ground line. 
The telescope is then set to angle of the slope, and the 
level staff moved outwards till its reading is (D + H) 
sin @ where @ is the angle of the slope. Several slope 
pegs can be set out in the same way from the one 
station, so long as the height to be read does not ex- 
ceed the range of the staff. By setting the vertical 
arc to the slope for the other bank, the peg there can 
also bo fixed. 





SHIPBUILDING AND MARINE 
ENGINEERING IN 1899. 
(Continued from page 30 ) 

Tue TEEs, 

THE Tees is one of the exceptions to the general 
increase on the production of 1898 ; but it should be 
noted that then the total was exceptionally large, 
being 25 per cent. greater than the best records up to 
that date. The average for the preceding years of the 
decade is little over 100,000 tons, and for the past 
year the output equalled 144,142, or 2300 tons less 
than in 1898. This includes 51 vessels, as against 53 
last year, and they varied from 5670 tons downwards, 
Of the vesse!s, 23 were between 3000 and 4000 tons; 
four between 4000 and 5000 tons; only one was over 
this measurement—by Sir Raylton Dixon and Co. 
the total, 28 2 percent. was for foreign owners, as com- 
pared with 13.2 per cent. in 1898; 21.43 per cent. in 
1897 ; 33.7 per cent. in 1896; and 44.5 per cent. in 
1895. Indeed, the proportion, large as it is, is under, 
rather than over, the average of recent years. It is 
not possible to classify the tonnage according to 
nationalities, as Sir Raylton Dixon’s firm do not give 
the countries wherein their foreign ships were owned; 
but Italy took thres from other builders; Spain, 
Germany, Norway, and Sweden two vessels each, all 
of between 2000 and 3000 tons. Of the home tonnage 
a large proportion was for owners on the north-east 
coast. Thus, West Hartlepool took 21,807 tons— 
mostly from Ropner’s works; the Tyne, 15,191 tons; 
while as to the other ports the most interesting fact is 
that Bristol Channel ports were responsible for 21,674 
tons. Almost without exception the vessels were of 
the cargo-carrying type, and the total output by the 
respective firms is given in the accompanying Table : 


Production of Tees Firms. 





1899. 1898. 1897. 1896. 





| 
No. Tons., Tons. | Tons. 





Ropnerand Son... +»! 12 |39,977, 43,647 | 22,5°8 | 40,260 
Richardson, Duck, and Co. 10 |34,117' 33,011 | 15,039 | 21,777 
Sir Raylton Dixon and Co., | 
Limited .. ..| 9 |34,075) 33,292 | 30,429 36,111 
|19.022, 17,004 | 11,847 | 4,322 
| 4884 16,168 | 9,8:9 | 7,565 
| 2,567 3,302 | 400 — 














Craig, Taylor, and Co. 9 
R. Craggs and Sons alee 
W. Harkess and Son 5 





Messrs. Ropner and Son top the list this year again, 
their total being twelve vessels and 39,977 tons, which 
is 3670 tons less than in 1898. The vessel ranged 
from 2840 tons to 3981 tons. Six were for West 
Hartlepool, two for Newcastle, two for London, and 
one each for Fiume and St. Petersburg. Messrs. 
Richardson, Duck, and Co. take second place, as was 
the case last year, with ten vessels of 34,117 tons, aleo 
a high average, an increase of 1106 tons. Indeed, this 
is the highest production ever returned by the firm. 
Only one vessel was for foreign owners, a Hamburg 
ship. Five of the others were for Cardiff, three for 
London, and one for Hull. 

Five of the steamers launched by Sir Raylton Dixon 
and Co. were for foreign, and four for British, owners, 
the most notable being the Phillippeville, which, with 
4074 tons, has 4060 indicated horse-power at command. 
The vessels varied in size from 3046 to 5670 tons, 
and the aggregate is 34,075 tons, which is 733 tons 
more than in 1898. Messrs. Craig, Taylor, and Co. 
have an increase of about 2000 tons, and six of their 
nine vessels were for abroad—two for Hamburg, two 
for Bilbav, and one each for Trieste and Bjorneborg. 
Messrs. Craggs and Messrs. Harkess built several 
vessels for the north-east coast, and the latter built 
the only vessel which was not propelled by steam, a 
barge for the North-Eastern Railway Company. 


HARTLEPOOL. 


The three firms at West Hartlepool have all been 
exceptionally busy, and the production shows an in- 
crease of 20,000 tons; indeed, the total is double 
what it was in 1893, and is 49,000 tons better than the 
average before 1898. This addition, divided amongst 
three firms, means much. There were 40 vessels 
launched, only one more than in 1898, so that the 
average size is much greater. Two of the vessels were 
between 1000 and 2000 tons, 11 between 2000 and 
3000 tons, 20 between 3000 and 4000 tons, three be- 
tween 5000 and 6000 tons, and the remaining four 
exceeded 6000 tons—the larger vessels being all by 
Messrs. Furness, Withy, and Co. A much larger 
proportion of the tonnage was for foreign owners— 
40,473 tons, equal to 29 per cent., against 21.8 per 
cent. in 1898, while prior to that the ratio was never 
over 17 per cent., and only reached that point in years 
of depression. Sir Wm. Gray and Co. occupy second 
place amongst the firms of the kingdom with their total 
of 27 vessels of 77,501 tons. The firm point out that 
this is based on Board of Trade gross tonnage, which 
of course we expect all firms to adopt in the returns 
of merchant vessels, although in the case of warships 
displacement tonrage is permiss:b‘e, for the greater 





labour value of these vessels partly justifies this basis 
of comparison where the main object is the estimate 
of the worth of the year’s production. But this is 
by the way. Sir William Gray and Co. have for 
several years been amongst the first four firms in the 
list for the United Kingdom. Their output this 
year is 5200 tons higher than last year’s total, a record 
tor them, and this is the more remarkable as the 
largest ship is only 3814 tons. Nine were for foreign 


Production of Hartlepool Firms. 


| 
1897. | 1896. | 1895. 


| | 





1899. | 1898. | 





No. Tons, Tons. Tons. | Tons. Tons. 








| W. Gray and Co.| 27 | 77,501 72,323 | 47,462 | 43,545 | 63,036 
Furness, Withy, | 
and Co., Ltd.| 7 38,095 32,396 | 16,236 | 31,63 | 37,200 


Irvine’s Com- 
pany, Limited) 6 24,004 14,3821) — | — | — 











owners, 9348 tons for Germany, 4794 tons for Spain, 
4498 tons for Danmark, and 4148 tons for Holland. 
Owners on the north-east coast provided a large pro- 
portion of the orders for the other vessels. Messrs. 
Furness, Withy, and Co.’s total is 5600 tons higher 
than in the previous year, and when compared with 
the year of the engineering dispute, 1897, there is a 
difference of 100 per cent. It is the record for the 
firm, and includes three foreiga and four British 
vessels, ranging from 3595 to 6498 tons. The Irvine 
Company, a comparatively new concern, must be con- 
gratulated on their progress. They have added 
nearly 10,000 tons to the first vear’s figures, and their 
total of 24,004 tons is made up of six British steamers, 
two of the largest, about 5200 tons, for Manchester, 
three are for West Hartlepool, and the sixth is for 
Newcastle. 
BuiytH snp Wuitpy. 

We usually bracket these two ports—the northern 
and southern limits of the district known as the north- 
east coast. They have participated in the general 
increase, but it is remarkable that here, as in other 
outlying districts—on the east coast of Scotland, for 
instance—the total now falls short of the aggregate in 
1892, notwithstanding that the production through- 
out the kingdom is now greater.’ The explanation 
is probably to be found in the increased number of 
works in the large centres cf the shipbuilding in- 
dustry, and also in the greater producing facilities 
possessed by several large firms. The result ts in- 
creased competition. Blyth and Whitby produced 
12 vessels of 18,944 tons, as compared with 11 vessels 
of 13,356 tons, but in 1892 the total was 21,277 tons. 
Messrs. T. Turnbull and Son, of Whitby, who contri- 
bute four vessels of 8006 tons, launched in the pre- 
vious year five vessels of 7006 tons; while the total in 
1897 was 3552 tons ; in 1896, 5819 tons; in 1895, 5398 
tons; in 1894, 2753 tons; and in 1892, 13, 202 tons. The 
Blyth Shipbuilding Company launched five large 
steamers—all for owners in the Empire—-the total ton- 
nage being 10,663 tons and 5450 indicated horse-power, 
as compared with 6076 tons and 2845 indicated horse- 
power in the previous year. The total for the five 
years preceding, beginning with 1897 and going back- 
ward, was 5183, 3139, 3070, 4185, and 2147 tons. 
The Blyth Co-Operative Shipbuilding Society, 
Limited, Blyth, completed three screw fishing boats, 
totalling 275 tons and 540 indicated horse-power. 
This is almost identically the output in the previous 
year, while in 1897 only one such vessel was built. 


BARROW-IN-FURNESS AND DisTRICt. 

The year has been a record one at the Naval Con- 
struction Works at Barrow-in-Furness, of which Messrs. 
Vickers, Sons, and Maxim, Limited, are owners. The 
tonnage launched is the largest for several years, being 
32,672 tons, the measurement of six vessels, and al- 
though this may at first sight compare unfavourably 
with the totals of some of the firms to which we have 
already referred, note must be taken of the type of 
vessel. Thus there is the battleship Vengeance, which 
is nearing completion. There are three passenger 
steamers, the largest being the Ortona for the Pacific 
Company, a steam yacht of 500 tons and 850 indicated 
horse-power—a type of vessel in the building of which 
Mr. Adamson ae always excelled. The sixth 
steamer is a large turret ship for the old clients of the 
establishment—the Clan Line. Another Clan liner 
was fitted with new machinery. The total compares 
with previous years as follows : 

1893. 1894. 1895. 1896. 1897. 1898. 1899. 
Tons .. 19,552 20,656 25,614 14,654 16,122 24,079 32,672 
L.H.-P. .. 31,340 29,550 64,450 34,500 45,800 35,700 34,500 

It is interesting to note further that one first-class 
cruiser and three torpedo-boat destroyers were passed 
through their trials, and that the cruiser—the Amphi- 
trite—marked a record for low consumption at both 
consumption trials, just as the Niobe had done in the 
previous year ; while one of three destroyers developed 
the highest power of the 15 tried during the year, 
and another was second in speed, so that. Mr. James. 
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McKechnie, the engineer for the company, who has 
been chosen a director during the year, is to be con- 
gratulated. The works are very fully employed. The 
warship work alone includes a Japanese battleship of 
15,200 tons, three armoured ships—the 23-knot cruiser 
King Alfred of 14,100 tons, and the Euryalus and 
the Hogue, each of 12,000 tons, with a 30-knot de- 
stroyer. 

At Workington, Messrs. R. Williamson and Son, 
built four steamers of 1641 tons, and four barges— 
which compares well with the work of the two pre- 
ceding years; while Messrs. Ritson and Co., Maryport, 
launched two barges and two steamers, totalling 1376 
tons, as compared with two steamers of 538 tons in the 
previous year, 1860 tons in 1897, 3612 tons in 1896, 
2095 tons in 1895, and 1384 tons in 1894. 


Tue MERSEY. 


As we have explained in our general article review- 
ing the year’s work throughout the kingdom, on page 
834 of vol. Ixviii., the Mersey total fluctuates very 
much in the same way as Messrs, Laird’s total, and a 
battleship launched by that firm makes a great differ- 
ence. In 1898 there was no such warship floated, while 
in 1899 the Glory, of 12,950 tons, was completed, and 
thus the total for the Merseyis 18,913 tons, against 4026 
tons ; but in both years the workers of the firms were 
equally well employed. In addition to the Glory, 
Messrs. Laird launched a 30-knot torpedo-boat de- 
stroyer for a foreign Government, and a paddle 
steamer, the Mabel Grace, of 1314 tons, with compound 
engines of 5500 indicated horse-power to give a speed 
of 20} knots. She is the most notable paddle steamer 
of the year. The total thus is 14,584 tons, for we 
take the displacement tonnage of the Glory as with all 
warships, instead of the gross tonnage of ‘‘ about 
8000 tons,” returned by the firm. The figures for 
seven years are interesting : 

1893. 1894. 1895. 1896. 1897. 1898. 1899. 
Tons .. 9,071 4,666 6,832 25,956 8,207 1,329 14,584 
LH.-P. .. 15,468 29,380 27,790 91,450 40,150 10,000 25,000 
The other builders on the Mersey comp!eted 42 vessels ; 
but all were small craft, and of little importance, if 
we except the gunboat Britomart, of 700 tons and 1300 
indicated horse-power, built for the British Navy by 
Messrs. W. H. Potter and Sons, and engined by 
Messrs. Fawcett, Preston, and Co., Liverpool. 
Messrs. John Jones and Sons launched 19 vessels, 
totalling 2040 tons gross, five of them being screw 
steamers of 150 tons and 650 indicated horse-power, 
and the other sailing craft. In 1898 the firm’s output 
was 16 vessels, and the tonnage 1857 tons. Mr. Isaac 
Pimblott, Northwich, completed eight barges for corn, 
&c., totalling 1350 tons ; Messrs. Cochran and Co., 
eight barges and launches, totalling 145 tons. Mr. 
Samuel Bond, Birkenhead, built four small sailing 
craft of 82 tons. 

THE HvumMBErR. 


Following upon the year of the largest output, 
1899 shows a slight decrease, due to the fact that 
there is for the later year no big Wilson liner of 6890 
tons to swell the total. The output is 159 vessels of 
32,952 tons, against 124 vessels of 33,958 tons, which 
shows clearly that the builders of fishing craft have 
been exceptionally busy. With four or five excep- 
tions, all the vessels were for deep-sea fishing, 99 
trawlers being included, of which seven were for the 
Continent. The exceptions to fishing craft are largely 
on the Earle Company’s list—two 13-knot steamers of 
1134 tons and 1500 indicated horse-power for the 
Wilson Line, one of 123?-knot speed, of 819 tons 
and 1250 horse-power, for the same line ; two vessels of 
1004 tons and 1500 indicated horse-power to steam 12 
knots, for the Hull and Netherlands Steamship Com- 
pany; one for Portugal of 883 tons, and two barges for 
the Great Eastern Company. The other vessels on 
the company’s list, which numbers 28, were trawlers 
of about 200 tons, with engines of 400 indicated horse- 
power to steam 10 knots. The firm engined all these 
vessels and two other trawlers built elsewhere, and 
also sent the machinery, of 15,000 indicated horse- 
power, to Portsmouth, for H.M.S. Formidable. The 
output of the company for seven years is tabulated : 


~ 1893. 1894. 1895. 1896. 1897. 1898. 1899. 
le hiss 12,580 8,310 18,428 4,781 17,915 10,170 
H.-P... 21, 4,875 11,698 29,185 25,840 48,550 31,730 
We tabulate the output of the other firms. The lists 
of the second, third, and fourth firm in the Table are 
entirely made up of steam trawlers. The Selby Com- 
ey include eleven barges, Messrs. Watson and Baird 
our barges, Mr. Henry Scarr two lightships and three 
barges, Messrs. T. Scott and Co. three tugboats ; but 
the other vessels are all fishing craft. 

Messrs. Bailey and Leetham, Hull, supplied the ma- 
chinery for eight of the vessels built by Messrs. Coch- 
rane and Cooper, Limited, the engines being of the 
jriple-expansion type, and in each case of 370 indicated 
nee power. They have six sets of machinery on hand, 

ut the works are primarily employed in renewals and 
repairs for the firm’s fleet of 24 steamers. In addition, 
the firm do an extensive amount of outside repair work 


Production of Humber Firms. 
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Earle’s Company | 

Limited  ... 28 10,170 | 31,730 | 17,915 | 4,781 | 13,429 
Cochrane and | 

Cooper. Ltd. 39 7,453 | 16,146 5,489 3,9 9 4,667 
Cook, Welton, | 

and Gemmell 26 5,213 9,900 5,633 | 3,125 3,276 
Schofield, Ha- 

gerup and 

Doughty, Ltd. 11 2,100 | 3,700 - _ 
Selby Company 16 1,765 1,520 - _ _ 
Watsonand Bird 8 1,380 i= 896 _ — 
H. Scarr.. --/ 11} 1,880 _ 1,525 | 1,075 950 
T. Scott and Co., | 

Limited os} 8 | 950 1,318 288 452 _ 
Cottingham Bro- | 

thers .. Se 210 _ 270 310 240 
Routh and Wad- | | 
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THE THAMES, 


The Metropolitan river is like the Mersey—there is 
too much shipping for shipbuilding, and the firms are 
so few in number that a battleship launched abnor- 
mally affects the total. During the past year no 
battleships have been launched, whereas in the pre- 
vious year two were floated, and thus it comes that 
the year’s total is only about one-third what it was in 
1898. The figures areas follow : 

1894. 1895, 1896. 1897. 1898, 1899. 
Tons 7,203 6,640 19,601 6,054 38,294 13,100 
LH.-P. 185,000 129,030 137,815 116,301 140,000 177,280 
The machinery power includes the engines of ten de- 
stroyers built by Messrs. Yarrow and horn ycroft, and 
two torpedo-boats, of two of Elswick’s big cruisers, 
and of the royal yacht made by Messrs. Humphrys, 
Tennant, and Co., the machinery of H.M.SS. Goliath 
and Pomona, both built in the dockyard, but engined by 
Messrs. Penn ; ths machinery of three dockyard ships 
by Messrs. Maudslay, Sons, and Field; while the 
Thames Iron Works finished engines for a war sloop 
built at Sheerness. The total, it will be seen, com- 
pares well with that of previous years. 

Turning now to the shipbuilding list, it may be 
said that while the Thames Iron Works launched 
no warships, they have completed the Skikishima for 
the Japanese Navy, have advanced almost to comple- 
tion H.M.S. Albion, and have made splendid progress 
with H.M.SS. Duncan and Cornwallis, of 14,000 tons 
and 18,000 indicated horse-power, as well as with the 
machinery of H.M.S. Albemarle, of the sam2 class, 
building in the dockyards. Nine Japanese destroyers 
have been launched, four by Messrs. Thornycroft, 
and five by Messrs. Yarrow-—while the latter firm 
have passed six of 3l-knot speed through their trials, 
one of them having been launched in the previous 
year. The vessels on which Messrs. Yarrow have 
been engaged are included in the following list, but it 
should be understood that this does not necessarily 
mean that all these were launched within the twelve 
months : 


Six torpedo-boat destroyers 220 ft. long by 20 ft. 6 in. 
beam, speed 31 knots, for foreign service. 

Four Yarrow’s patent water-tube boilers for torpedo- 
boats, for the British Government. 

Nine first-class me. By 152 ft. 6 in. long by 
15 ft. 3 in, beam, speed 27 knots, for foreign service. 
Two first-class torpedo-boats 130 ft. long by 13 ft. 6 in. 
beam, 8 23 knots, for foreign service. 

One shallow-draught screw launch 50 ft. long by 10 ft. 
beam, speed 10 miles, for foreign service. 

Two Yarrow’s patent water-tube boilers for torpedo- 
boats, for foreign service. 

One side paddle steamer, shallow draught, 100 ft. 
long by 16 ft. beam, for foreign service. 

One shallow-draught paddle steamer 61 ft. long by 
12 ft. beam, for foreign service. 

Messrs. R. H. Green and Co., Limited, Blackwall 
Yard, who constructed in the previous year three 
small steamers and 19 lighters, make the following 
return: Sirdar, steel twin-screw tug, for the London 
and India docks, 140 tons, 800 indicated horse-power, 
having two sets of compound surface -condensing 
engines, and two Babcock and Wilcox boilers ; Gladys, 
steel screw barge, for Messrs. Newson, Garrett, and 
Son, Limited, Ipswich, 70 tons, 100 indicated horse- 
power ; composite lightship for the Trinity Corpora- 
tion ; iron pontoon for Waterloo Pier Police Station, 
London; and six steel lighters of 130 tons for the 
Thames. They have now building other two light- 
ships and two 350-ton steel hopper barges for t 
London, South Africa. Messre. Edwards and Co. 
completed 27 vessels of 1015 tons, including almost 
every variety of small craft, lugs, launches, dredges, 
barges, pontoons, &c., with one or two. passenger 
steamers; many of them were for abroad. In the 


26 vessels of 1050 tons, so that they have been 
very busy during the past twelve months. Messrs. J. 


~ | Stewart and Son, Limited, Blackwall, built no vessel in 


1898, although they were busy in the engine works. In 
1899 they constructed two iron barges of 110 tons and 
two steel barges of 80 tons. They completed a set of 
triple-expansion engines of 1500 indicated horee- 

wer for abroad, a set of compound engines of 50 
indicated horse-power for a small steamer for abroad, 
high-pressure engines of 530 indicated horse-power 
for s.s. Brunette. They also built six boilers for other 
vessels, and were ‘‘fully occupied” on repair and other 
work. Indeed, the many repairing works on the 
Thames report that they have been well occupied. 
Messrs. G. Rennie and Co., Greenwich, launched two 
screw steamers of 205 tons displacement, and no 
fewer than 58 steel lighters. essrs. A. and W. 
Robertson, Canning Town, built 15 steel barges and 
33 iron barges. They give the gross tonnage as 5795 
tons. 

OTHER ENGLISH PorRTS, 


At other ports around the English coast there have 
been built 230 vessels, of 22,026 tons. As the 
number indicates, these were mostly small craft, 
but they are in several respects interesting. Space, 
however, forbids more than a mere mention of the 
output of the different firms. It may be stated at the 
outset that 4481 tons of these vessels were sailing 
craft, and that 1745 tons were for foreign owners. 
In most cases activity is the order of the day, although 
the firms engaged on wooden sailing vessels for fish- 
ing report that this class is not in favour. Messrs. 
Allsup and Co., Limited, Preston, built two tugs, a 
small steamer, and a barge, totalling 343 tons and 
1140 indicated horse-power, as compared with two 
vessels of 585 tons in 1898. The Lytham Company 
completed seven barges, two tugs, a launch, and a 
small cargo steamer, totalling 1092 tons and 1070 
indicated horse-power. 

On the Bristol Channel there has been something 
like a revival, but it has not yet reached great pro- 
portions. We have the rare case, however, of a 
steamer of 2511 tons built as far up as Bristol by 
Messrs. C. Hill and Sons. We wish them succsss in 
their shipbuilding enterprise. The executors of Meesrs. 
T. A. Walker, Sudbrook, built four hopper barges 
totalling 1838 tons and 1600 indicated horse-power, as 
compared with five vessels of 1983 tons. essrs. J. 
and W. Francis, Milford, constructed two ketches of 
135 tons. Messrs. Mordey, Carney, and Co., Limited, 
Newport, constructed a caisson and four lighters in 
all 1200 tons, against three vessels of 582 tons. The 
Penarth Shipbuilding and Repairing Company, Car- 
diff, built a yacht of 13 tons with compound engines. 

On the south coast there are quite a number of bus 
firms. Messrs. H Fellows and pe of Falmouth, built 
three fishing boats of 182 tons. The Millbay Com- 
pany, Plymouth, did not complete any vessel, but 
engined a (70 horse-power) small steamer built by 
Messrs. Waterman Brothers, Plymouth, for the 
Admiralty. Messrs. R. Kitto and Sons, of Porth- 
leven, Cornwall, built seven wooden sailing vessels 
of 139 tons, and have two now building. Mr. Sidney 
J. Dewdney have a ketch cumpleted, of 50 tons, for 
sale ; and they built another smaller cruiser of ketch 
rig of 35 tons for Ireland. Messrs. Phillip and Son, 
Dartmouth, completed 18 vessels of different types 
totalling 359 tons, as compared with six vessels of 137 
tons in 1898. Messrs. Simpson, Strickland, and Co., 
also of Dartmouth, launched 26 boats, of 188 tons, 
Messrs. W. Date and Sons, Kingsbridge, built two 
sailing barges of 64 tons, against two of 168 tons in 
the previous year. Messrs. Allen and Co., Poole, 
have completed several barges for Portland Break- 
water Works. 

The Cowes firms have all been busy. Messrs. J. 
Samuel White and Sons built two steam lifeboats, 
two steamers for the River Niger, a steam yacht of 
45 tons, a revenue launch, and 22 pinnaces and 
launches for the British and Japanese navies. All 
were high-speed craft, and thus the total comes to 
29 vessels of 954 tons and 3650 indicated horse power, 
as compared with 11 vessels of 1190 tone. They have 
almost as much work on hand. Messrs. W. White 
and Sons, Cowes, built five steam yachts, and they 
engined also a steam cutter for Trinity House, six 
steam barges and three cutters for the Admiralty, mak- 
ing 217 tons and 642 indicated horse-power. Messrs. 
C. Sibbeck and Co., Cowes, built 22 vessels of 153 tons, 
against 15 of 128:-tons. Messrs. Napier and Son, at 
Southampton, completed four vessels of 218 tons, and 
Messrs. White Brothers, of the same port, eight vessels 
of 197tons. Messrs. Camper and Nicholson, Gosport, 
built two wooden sailing boats of 103 tons, and have 
two larger vessels in hand. Messrs. Vosper and Co., 
Portsmouth, launched nine oi] launches and one steam 
launch. The steamer was 55 ft. long, and the oil 
launches varied in size from 12 ft. to 42 ft. The total 
power of the engines is returned at 1074 brake horse- 
power. Messrs. Stow and Son, of Shoreham, built 





previous year the firm built 22 vessels of 829 





for other owners : they have a patert slip. 


tons, in 1897 12 vessels of 524 tons; in 1896 


three sailing vessels of 68 tons. Messrs. J. and W. B. 
Harvey, Littlehampton, four sailing veesels of 225 tons; 
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THE UNITED STATES PROTECTED CRUISER. “ DENVER.” 


Fig .1. 
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Messrs. G. and T. Smith, Rye, two sailing vessels of 
156 tons; Messrs. Forrest and Son, Limited, Wivenhoe, 
a large number of small vessels of 801 tons, against 850 
in the previous year; Mr. H. Shrubsall, of Ipswich, 
two vessels of 163 against five of 336 tons; Messrs. 
Chambers and Colby, Lowestoft, 12 of 548 tons against 
13 of 582tons. A return comes from Harwich, notify- 
ing the launch of a barge of 68 tons, the Marjorie; but 
the builder’s name is not given. 


(To be continued.) 








THE UNITED STATES PROTECTED 
CRUISERS, ‘‘ DENVER ” CLASS. 

We publish on a two-page plate, and annexed, 
illustrations of the new apes class of protected 
cruisers, now being added to the United States Navy. 
We have already referred to these ships in consider- 
able detail (see page 819 of our sixty-eighth volume), 
so that we need only recapitulate afew of the leading 
facts about these cruisers. They are to be 292ft. in 
length on load water line, 44 ft. extreme beam, ‘and 
with a mean draught of 15 ft. 9 in., the displacement 
will be 3200 tons. For the greater part of her length, 
the Denyer will have a double bottom divided into 
29 compartments; there will be 67 watertight com- 
partments between the inner bottom and the protected 
deck, and 39 compartments above this deck, so there 
will be no fewer than 135 watertight compartments in 
the vessel. The framing, both transverse and longi- 
tudinal, will be ama heavy, and there will be 
three complete steel decks. The protected deck will be 
of }-in. plate, reinforced where considered necessary 
by 2-in. nickel steel plate, and also by doubling the 4-in. 
plate. Along the water line above the protected deck 
will run a cofferdam 27 in. wide and 4 ft. deep, 

ked with cellulose; the top of this cofferdam is 
2 ft. 6 in. above the normal water line. The hull is 
sheathed, as shown in the section, Fig. 2, with 4-in. 
Georgia pine, covered with copper weighing from 28 oz. 
to 32. oz. per foot. The stem, sternpost, shaft struts, 
and rudder will be of manganese bronze. The main 
engines are of the vertical inverted-cylinder direct- 
acting, triple-expansion type, placed in two watertight 
compartments, The following are leading particulars : 


Diameter of high-pressure cylinder 18 in. 
es intermediate-pressure 
cylinder... ne as = oe 
Diameter of two low-pressure cy- 
lindera a : sie es 35.5 ,, 
Length of stroke 0 


Total indicated horse-power at 172 


revolutions ; ee 4500 
Surface of main condensers ie 6000 sq. ft. 

eS auxiliary cordensers ... 800 ,, 
Number of water-tube boilers... 6 
Working pressure ... J. . 376 1b. per 84. in. 
Total = surface (about) a 300 sq. ft. 

» . heating surface (about) ... 13, Se 

Specified speed Ny 40s ye 16.5 knots 


The armament of the Denver and sister-ships is to 
e as follows : 


Ten 5-in. guns of 50 calibres. 

Eight 6-pounders. 

Two 1-pounders. 

Four Colt automatic guns. 

One 3-in. field gun. 

Eight of the 5-in. guns will be mounted in recessed 

ports on the gun deck, and the other two—one for- 
ward and one aft—on the main deck behind shields. 
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WATSON’S FEED-WATER FILTERS. 
CONSTRUCTED BY MESSRS. HENRY WATSON AND SON, HIGH BRIDGE WORKS, NEWCASTLE-ON-TYNE, 


Fig. I. 
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Fig.3. 
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The magazine will contain 250 rounds for each of the 
5-in. guns, and 500 rounds for the 6-pounders. The coal- 
storage capacity will be 700 tons, sufficient to steam 
2500 knots at full speed, and 7000 miles at a 10-knot 
rate. Electric transmission will be largely employed 
for working ammunition hoists, winches, fans, &c. 
The complement of the crew is 263 men. 








WATSON’S FEED-WATER FILTERS. 

In these days of high-pressures, and especially since 
the introduction of water-tube boilers, the importance 
of pure feed water is being more and more realised. 
Boilers must be kept free from grease and oil, and if 
filters are not fitted, this condition of things can only 
be attained by using no lubricants in the cylinders or 
valves of the main or auxiliary engines. Some engi- 
neers dispense with the greater number of lubricators 
on the cylinders and casings, trusting to the moisture 
of the steam to lubricate the working faces, but wet 
steam is an expensive lubricant. Besides, the cylinder 
walls and valve faces in such cases cannot be kept in 
order if the engine should stand for anytime. Again, 
a certain amount of oil must enter the main cylinders 
through the swabbing of piston-rods and valve spindles, 
and also through the high-speed auxiliary machinery, 
£0 that a considerable amount of oil finds its way into 
the condenser. Oil and grease, therefore, is found in 
a greater or less degree in the condensed steam re- 
turned to the boilers as feed, and it becomes a ques- 
tion as to what is the cheapest and simplest method 
of preventing harm being caused to the _ boilers. 
Feed-water filters are now largely adopted for trappin 
oils, and other impurities held in suspension in ~ 
water. The special aim is to get large effective fil- 
tering area, with compactness and accersibility, for 



































contained in the feed water. A large filtering area | 
also enables the filter to be in use for a longer period 
without cleaning or changing of the medium. The 
drawings of Watson’s patent feed-water filters, repro- 
duced above, clearly showing their general arrange- 


the speed of the fluid through the filtering medium is 
directly proportional to the superficial cloth area pre- 
sented, and the larger the area the slower the speed 
for a given quantity of water to pass, and the easier 
and more effectively the medium retains the impurities 
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ment, will explain how far the designs attain the 
desiderata of an effective and efficient filter, as indi- 
cated. 

In order to obtain extra large filtering area in the 
smallest possible space, the Watson filter is fitted 
with specially shaped frames, as shown on the plans, 
in which the ratio between the external or circum- 
ferential surface which constitutes the filtering area, 
and the sectional area or space occupied by the frame 
is much larger than where circular-shaped frames are 
used. Therefore, in a given space a larger filtering 
area by 30 to 50 per cent. can be introduced. A num- 
ber of frames are always to be preferred to one large 
frame, as small parts of the total filtering medium can 
be renewed more guickly and cheaply. Again, when 
a number of separate frames are used, these should be 
so situated that any one can be removed, examined, 
and replaced without disturbing any other. 

In our illustrations on page 51, Figs. 1 and 2 show 
a low-pressure suction filter for war vessels; Figs. 3 
and 4 a high-pressure single-feed filter for torpedo- 
boat destroyers ; Figs. 5 and 6 a high-pressure triple- 
cartridge filter for battleships fitted with Belleville 
boilers ; and Figs. 7 and 8 a high-pressure double-feed 
filter, as made by Messrs. Henry Watson and Son for 
electric light stations. Tor the discharge side of the 
feed pumps Messrs. Watson’s filters have been made 
for feed-pressures up to 600 Ib. per square inch, while 
for use on the suction side they are of the low-pressure 
gravitation type. They are made for single, double, 
or treble filtration, and are often arranged on the 
duplex system with change valves for use in electric 
light stations. Some of these filters have been made 
containing 20,000 square inches of effective filtering 
area within a total weight of 750 lb., and occupying 
less than 16 cubic feet space; this result has been 
attained without use of aluminium. Where reduction 
of weight is of great importance, high-pressure filters 
for over 6000 indicated horse-power huve been made 
weighing under 350 lb. complete. 

Messrs. Watson’s special oil extractors are also in 
some cases fitted in the wy exhaust-pipe range3, 
and are in addition to the usual filtering medium pro- 
vided with a series of specially shaped deflectors which 
arrest or separate a portion of the oil-covered water 
globules carried along with the exhaust steam. The 
remaining finely divided grease is dealt with by dif- 
ferent media, through which the exhaust steam passes 
on its way to the condenser. Messrs. Watson, it may 
be added, have at present feed-water filters in course 
of construction for 250,000 indicated horse-power. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 4. 

UNPARALLELED activity has prevailed in the con- 
atruction of ships, bridges, locomotives, cars, tools, 
and machinery of every description. At the opening 
of the year iron and steel quotations were abnormal] 
low. Prices began to advance, and have been med 
vancing steadily until within a few weeks, when a 
level was reached from which they show no signs at 
resent of departing. The course of the iron market 
is shown in quotations prevailing in January and 
December of last year as follow: Plate, 1.40 cents 
per pound in January ; December, 2.55 ; angles, 1.35 
to 2.40; bar iron, 1.20 to 2.15. This shows almost a 
doubling in value in these products and other products 
show similar advances. As the advances which have 
been made in ore, coke, coal, and labour will be main- 
tained, it follows that no important fluctuations will be 
expected during the coming year, particularly as re- 
quirements for from six to nine months are already 
covered at fixed were There is not the slightest 
indication of weakening in any direction. The only 
decline is in plate iron, which has dropped from 
8 dols. to 10 dols, per ton, as against a few weeks ago, 
but the quotations then prevailing were what sighs 
termed ‘‘ fancy prices” rather than legitimate prices. 
They were paid by people who were caught, and had to 
pay such prices as were asked in order to continue 
work imperatively demanded. There is very little 
unsold capacity for the first half of this year. Every 
mill in the country has been run to its fullest capacit; 
during most of the year. A great many mills have been 
rejuvenated, and capacity is now greater than ever. 
Their continuance in work, however, depends upon the 
maintenance of prices pretty nearly as high as they 
are now. 

The extraordinary activity of the t year has 
been exceptional in a large foreign p maeell which 
has absorbed in round numbers between 550,000 and 
600,000 tons of finished material of various kinds. 
The home demand has been constantly increasing. 
The outlook for the coming year promises even better 
results in heavy lines. The railroads are sure to re- 
quire heavier tonnage than ever before, not only in 
rails, but in cars, locomotives, bridges, shop equip- 
ment, &c. 

The rails delivered during the past year will 
exceed 2,000,000 tons, which is the largest on re- 
cord, unless we except 1887, when we reached 
2,150,000 tone. The total output of finished material 





during 1898 was, in round numbers, about 5,400,000 
tons. It is conservatively estimated that 7,000,000 tons 
will be the output for the coming year. The bar-iron 
trade has been an exceptionally large and satisfactory 
one, due in a sense to the extraordinary demand for 
iron for car building. All the railroad companies 
have been rushing orders in on the car factories, and 
every one of them is now sold far beyond the summer. 
Business in structural material has also made im- 
mense strides. The output last year was about several 
hundred thousand tons. Everything points to a very 
great increase in demand, A large number of new enter- 

rises has been heard of during the past four weeks of 

ullness. The railroad companies will take the lead in 
placing orders. 

An immense tonnage of material will be demanded 
for oil, gas, and water pipe lines throughout the 
country. The demands for electrical equipments are 
also assuming proportions to tax the energy of all the 
electrical manufacturing interests. The year 1900 
starts out with the evidences of a demand which will 
tax every iron and steel-making plant throughout the 
country, and the anticipation indulged in within the 
past few days is that orders for the last half of the 
year will now soon begin to crowd itself in. This cer- 
tainly would be the case if manufacturers were dis- 
posed to make slight concessions on quotations which 
have been demanded. They have not as yet given any 
intimation that they will do so. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—An easier tone ruled in the 
pig-iron market on Thursday morning. Profit-taking 
was very general, and prices gave way—Scotch iron 74d. 
per ton, Cleveland 114d. and hematite iron 5d. per ton. 
Lhe sales amounted to about 20,000 tons. In the after- 
noon about 15,000 tons were dealt in, and prices 
werestill easier, Scotch giving way another 1d. per 
ton, and Cleveland and hematite iron other 2d. per 
ton each. The makers’ annual returns were not an- 
nounced until just after the close of the market. The 
market was eo | quiet on Friday forenoon, the turn- 
over being hardly up to 10,000 tons. The tone, how- 
ever, was firm, on the favourable returns of the Iron- 
master’s Association. Scotch warrants rose Sh, pe ton, 
Cleveland 44d., and hematite iron 34d. per ton. e close 
in the afternoon was, buyers 66s. 11d. cash and 67s. 5d. one 
month, while sellers asked 67s. and 67s. 6d. per ton re- 
spectively. The settlement prices were: 67s., 663. 14d., 
74s. 44d., and 76s. per ton. On Monday morning the 
iron market was dep to some extent, as was also 
the case in all the speculative markets, on account of the 
war news. About 10,000 tons were sold, and the losses 
ranged from 104d. to 1s. per ton. In the afternoon the 
market was very idle, when only about 5000 tons of iron 
changed hands, but prices were all better, having ad- 
vanced from 24d. to 6d. per ton. The settlement quota- 
tions were 663s. 3d., 65s. 74d., 733. 9d., and 76s. per 
ton. Tuesday’s forenoon market was very firm, and 
about 15,000 tons were disposed of at appreciable ad- 
vances. Scotch warrants gained 7d. per ton at 
663, 104d., with buyers over, Cleveland 9d., and hema- 
tite iron 44d. per ton. The market was quiet in the 
afternoon, when less than 10,000 tons were dealt in; the 
tone, however, continued good, though not quite up to 
the condition of the market in the morning. Scotch war- 
rants closed 64d. per ton up on the day at 66s. 10d. per 
toncash. The closing settlement prices were: 66s. 104d., 
66s. 3d., 74s. 14d., and 763. per ton. The market was 
very idle this fornooon, but prices were strong. About 
10,000 tons changed hands, and there was a general 
rise of 6d. to 64d. per ton. In the afternoon the 
market was flat, and on the sales about other 
10,000 tons, there was a loss all round, ranging 
from 54d. to 1s. per ton. The settlement prices were: 
66s. 10}d., 66s. 6d., 743., and 76s. per ton. The following 
are the current quotations for No. 1 makers’ iron : Clyde, 
833. 6d. per ton ; Gartsherrie and Calder, 84s, ; Summer- 
lee, 85s.; Coltness, 88s.—the foregoing all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 83s. ; 
Shotts (shipped at Leith), 85s.; Carron (shipped at 
Grangemouth), 85s. per ton. The following are the 
returns of shipments of pig iron for the past week, 
and since January 1: To France, 135 tons; to Italy, 
230 tons; to Holland, 630 tons; to Belgium, 150 
tons; to other countries smaller quantities ; coastwise 
2630 tons, the total being 4060 tons, and for the corre- 


Y | sponding week of last year 5075 tons. The stock of pig 


iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 240,531 tons, as compared 
with 245,258 tons yesterday week, thus showing for the 
week a reduction amounting to 4727 tons. The ironmasters 
are holding more confidently this week to their quotations, 
and their pretentions must inevitably augment the heavy 
drain on the public warrant stores which is now going 
on. The number of blast-furnaces in actual operation is 
75, against 79 a week ago, four having been damped 
down at Carnbrae Works, and 79 this time last year. 
In Scotch hematite iron there has again been little or no 
business done, the price, however, may be taken at from 
80s. 6d. to 81s. 6d. per ton according to deliveries. 


Glasgow Copper Market.—At last Thursday morning’s 
market, one lot of copper (25 tons) changed hands, and 
the prices gave way 5s. per ton. The market was idle in 
the afternoon, and prices were unchanged. On Friday 
forenoon the market was quite idle, quotations, however, 
being higher. In the afternoon buyers offered 697. 12s. 6d., 
and 69/, 12s. 6d. three months, and sellers 69/. 17s. 6d. cash 





and three months. There were no transactions in copper 
on Monday forenoon ; but the price gave way 12s. 6d. 
per ton ; and in the afternoon the quotations lost other 5s. 
without any business resulting. Yesterday forenoon 
copper changed hands to the extent of 100 tons, at the 
last price, 697. three months. Nothing was done in the 
afternoon, but the quotations finished up 10s. per ton 
upon the day at 69/. 103s. buyers’ cash and three months. 
In this day’s forenoon copper market 75 tons were sold ; 
and the price rose 12s. 6d. per ton. No business was done 
in the afternoon. 

Annual Statistics of the Scotch Pig-Iron Trade.—The 
returns for 1899, issued by the Scottish Tronmasters’ 
Association, of the production, consumption, exports, and 
stocks of Scotch pig iron (including hematite and basic) 
are as follow: 























In- De- 
1899. 1£98. crease. crease 
Production, as per makers’ Tons. Tons. Tons. Tons, 
returns * ae .. 1,1€6,838 1,190,264 er 23,426 
Consumption, in foundries 189,558 205,727 oe 16,169 
In malleable iron and steel 
works a ae -. 778,905 766,273 12,632 
Total.. ie -- 968,463 972,00 me 3,537 
Exports—foreign .. < 147,484 127,082 20,402 
Coastwise .. oe ee 159,152 160,537 = 1,385 
Rail to England .. i 5,044 4,653 391 
a a -. 811,680 292,272 19,408 
Total consumption and ex- 
ports.. ate Bs 1,230,143 1,264,272 15,871 
Stocks on December 31— 
In Connal’s stores. . ve 245,258 316,507 ne 71,249 
In makers’ yards .. iG 81,782 78,888 .. 42,056 
Total.. ee is 277,040 390,845 .. 113,805 
1899. 1898, 
Number of furnaces in blast on December 31 .. 84 83 
Averege number of furnaces in blast for the 
year .. os ee os és os -- 8288 8 
Summary. 
Total stock at December 31,1898 .. < 390,345 
Add production for 1899 ay ‘s NA 1,166,838 
1,557,183 


Deduct total deliveries for 1899 .. af 1,280,143 
Total stock at December 31, 1899 .. ae 277,040 


The year which has lately closed was a very eventful 
one in the history of the pig-iron trade. In the three 
chief pig-iron producing districts of the kingdom— 
Cleveland, Cumberland, and Scotland—the combined 
production was greater than ever it was before; but 
the consumption and i have been so large that 
stocks during the year have decreased 113,3U5 tons in 
Scotland, 9733 tons in Cumberland, and probably more 
than 100,000 tons in the Cleveland district, for which no 
statistics are available. For the two years ending with 
1898 the iron trade had been extremely brisk, but owing 
to the exports of iron from America, and the low figures 
ruling there, prices with us had remained at a compara- 
tively low level. In the beginning of last year, however, 
American prices suddenly bounded upwards. The ad- 
vance was immediately responded to in this country, and 

ig iron had a more important rise in price than has 

en experienced during the past twenty years, Scotch 
warrants having advanced at one time from the clesing 
— of 1898 to the extent of 26s. 1d. per ton, Cleve- 
and 3ls. 1d., and hematite iron 22s, 11d. per ton. 
It is noticeable, however, that as compared with 1879 
and 1889, speculation played a comparatively small part 
in this advance, and throughout the whole year warrants 
were nearly always relatively cheaper than any class of 
makers’ iron. For the year on which we have just 
entered, the outlook is encouraging ; stocks are extremely 
small, and are being rapidly reduced ; the production in 
this country can hardly be further increased, as there is 
no sign of any falling off in home consumption, and ship- 
ments to the Continent, at all events for the next 
few months, promise to be unusually heavy. The future 
of prices will, however, mainly depend on America. The 
— for advance was given by America, and it is pro- 
bable that the first serious weakness will show itself there 
a In the meantime, however, in spite of the produc- 
tion of American pig iron having nearly doubled, stocks 
are still slightly decreasing, and as far as can be judged, 
a further advance in price in the immediate future is quite 
as probable as a decline in America. The statistics are so 
clear that there is scarcely any use in enlarging upon them. 


The Price of Scotch Warrants.—The prices touched by 
Scotch warrants during the past year are the highest 
recorded for about 25 years. 


European Iron Ore to America.—In the past month 
twelve steamers were chartered to carry iron ore from 
European ports to the United States, the quantity 
amounting to about 40,000 tons. During the past three 
months no fewer than 60 steamers were chartered for this 
business, and the amount of ore to be carried to America 
aggregates about 210,000 tons. 


Dearth in the Supply of Coal.—The dearth in the supply 
of coal is beginning to tell on the production of pig iron, 
which is the trade that almost always is the first to suffer 
when coal gets scarce and dear. Three blast-furnaces 
have been damped down at ~— Iron Works, partly for 
want of coal; four have been damped down at Carnbrae 
wholly for want of coal; and at other iron works the 
position is said to be strained, and a further damping 
down is not at all unlikely. 


Extension of Parkhead Steel Works aud Forge.—A com 
mittee of the Town Council have had under consideration 
a proposal by Messrs. William Beardmore and Co., Park- 
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head Forge, as to the widening of Old Edinburgh-road 
from 42 ft. to 60 ft. The firm asked permission to cross 
the road with a high-level bridge, to lay a temporary level 
crossing until the bridge is completed, and to lay hy- 
draulic pipes below the road level but above the main 
drain. The committee recommend that the permission 
sought be granted, subject to the conditions that the 
minimum height under the proposed bridge be not less 
than 18 ft.; that the firm increase the width of New- 
road, so far as fronting their property is concerned, 
to 60 ft., and the Old gy to 60 ft; said 
widening of these roads to be forthwith made wholly 
available to the public, and that the firm accept all re- 
sponsibility for accident that may arise in connection 
with the work. At a subsequent meeting of the com- 
mittee, it was agreed to recommend that permission be 
given to Messrs. Beardmore & Co., in connection with 
the extension of their works, to open up and form East 
Wellington-street east to Hart-street, tothe uniform width 
of 40 ft., to open up Hart-street to a similar width from 
the south building fine of East Wellington-street to Duke- 
street, on condition that in the event of the Corporation 
being at any time compelled to enforce the provisions 
of the Local Government Act, 1894, the firm or the 
Carntyne proprietors agree to restore the right-of-way on 
Hart-street, otherwise called Old Edinburgh-road, and 
known as Back Causeway, from East Wellington-street to 
Duke-street. 


Finished Iron and Steel.—The most interesting fact of 
the week in connection with this niatter is the resolution 
of the Scotch ironmasters to add 10s. to the price of 
finished iron per ton, bringing up the market price to 
91. 103. per ton. They have followed the example set by 
makers in England. Owing to the coal famine that has 
set in it is difficult to say much about steel, except that 
Mr. James Riley, who was for so many years general 
manager to the Steel Company of Scotland, and latterly 
to the Glasgow Iron and Steel Company, has pur- 
chased the Richmond Iron Works at Stockton-on- 
Tees. Mr. Riley has certainly been a very active pro- 
moter of the steel trade of Scotland. But for him it is 
very questionable if Scotland would have taken anything 
like the position it has got in the steel trade. He came 
here from South Wales in the very early history of the 
industry. 


The Institution of Civil Engineers.—At the meeting of 
the Glasgow Association of Students of the Institution of 
Civil Engineers, which was held on Monday night in the 
rooms, 207, Bath-street—Professor Barr, the president, 
in the chair—Mr. William Johnston read a = descrip- 
tive of the timber and steel structural work of the —— 
International Exhibition, 1901. The paper was illus- 
trated by a set of well-finished diagrams. 


Death of Mr. Archibald Gilchrist.—It is with much 
regret that mention has to be made of the death of Mr. 
Archibald Gilchrist on Sunday, at his residence in Kelvin- 
side. The deceased was born in Glasgow in 1822, in the 
month of August, in the old Basin Inn, Port Dundas, 
and was educated in the old Grammar School ; one of his 
fellow-pupils being Lord Kelvin. He was first put 
into the office of an engineering firm, and subsequently 
he was apprenticed to an uncle, who carried on a foundry 
and millwright business in Kirkintilloch. At twenty he 
returned to Glasgow, and obtained an appointment as 
draughtsman and pattern-maker with Messrs. Tod and 
Macgregor, engineers and shipbuilders. bev ogps 
he became general manager, and remained with the 
firm till 1887. Messrs. Barclay, Curle, and Co. made 
overtures to him, which he accepted, and joined 
that firm as a partner, where he remained up till his 
death. He was eventually chairman of the company, 
and also of the firm of — Stewart and Co., locomotive 
engineers; and at his death he was the oldest engineer 
and shipbuilder in Glasgow. For many years he took a 
deep interest in the Traders’ House at Glasgow, through 
which he became a member of the Trades Council. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Limited Liability Companies in Shefield.—The returns 
for 1899 of limited companies, whose shares are largely 
held in Sheffield, and which are freely dealt in on the 
local Stock Exchange, show an enormous increase in value 
over any former year. At the end of 1897 the total 
capital of about fifty of these companies was 15,996, 426/., 
and the market value 17,867,573/., giving a difference of 
1,871,1477. At the end of 1898 the total capital was 
16,809,728/., and the market value 22,434,043/., a differ- 
ence of 5,624,315/. At the end of last year the total 
capital was 17,770,773/., and the market value 27, 271,653’., 
showing an appreciation of 9,500,880. The shares of 
seventeen of the companies show a depreciation of 
.— which is considerably less than at the end 
of 1898, 


The Coal Trade with Hull.—The block of traffic on the 
railways in South Yorkshire has seriously affected the 
exports of coal from Hull. The returns for December 
show that a large part of the gain made in the earlier 
months of the year had been lost, so that the actual ton- 
nage forwarded to the port in the whole year was very 
little larger than in 1898. The total tonnage sent in 
December was 294,800 tons, as against 316,656 tons sent 
in the same month in 1898, or a decrease of 21,856 tons. 
The weight forwarded in the year was 3,542,960 tons, as 
against 3,459,488 tons in 1898, or an increase of — 
83,472 tons. The tonnage exported coastwise last mont 
was 37,273 tons, nearly the whole of which went to 
London. The year’s coastwise exports were 301,209 tons, 
of which 215,910 tons went to London. The exports to 
foreign countries in December were 110,019 tons, against 








94,840 tons in December, 1898. The year’s exports 
amounted to 1,795,269 tons, or an increase of 121,072 
tons over 1898. -North America, Sweden, and Germany 
were amongst the largest customers for coal last year. 


Hull and the North-Eastern Railway.—Arravgements 
have just been completed for the visit of the Prince of 
Wales to Hull, to cut the first sod of the joint dock of the 
North-Eastern and the Hull and Barnsley Railway Com- 
panies. For years past the North-Kastern Railway Com- 
pany have been purchasing land on the outskirts of Hull, 
and especially to the eastward, near to where the joint 
dock is to be constructed. It is reported that this week 
they have concluded the purchase of the Hedon Race- 
course, which will open out to them direct access from 
the Hulland Withernsea Railway to the new dock. The 
whole site contains 307 acres of grassland, and it is stated 
that the company have d to purchase 67 acres of 
this at 5207. per acre. e present line from Hull to 
Withernsea is a single one, but during this year it is to 
be made double ; and as the racecourse runs along the 
line for rather more than a mile, not only will the com- 
pany have obtained sufficient land for this purpose, but it 
will be invaluable for sidings, warehouses, and other 
appliances in connection with the new dock. 


Iron and Steel Trades.—In all branches of the Shef- 
field trade having to do with war material there is just 
now abnormal activity. The Government have n 
placing more orders for lyddite and shrapnel shells, and 
as they are pressing for early deliveries the works are 
going night and day. Messrs. Vickers, Sons, and Maxim 

ave been asked to furnish as many guns as they 
can until further instructed; and orders for heavy 
gun forgings have been placed with ordinary makers. 
Among the manufacturers of shot and shell and cer- 
tain other munitions of war there is complaining at 
the delay of the Government in giving out orders. For 
several years there has not been enough work to keep the 
machinery going, and now there is the utmost urgency. 
The armour-plate departments are full of work, and the 
demand for all classes of railway material is still very 
brisk. Amongst other contracts that the Government 
has just distributed, is one for 270,000 files, and others 
for large quantities of steel spring bands. The file trade 
generally is good, and both machine and hand workers 
are being found full employment. There is at the present 
time a large business being done in the best qualities of 
steel wire, required for the production of haulage and 
other ropes. The orders are from both the home and 
foreign markets. The wire mills have not been so well 
occupied for years as they are now. 


_ South Yorkshire Coal Trade.—A slight improvement 
is to be noted in the position of affairs in this district. 
During the ee a couple of days’ reserve of wagons 
was obtained at the pits and the men have been able to 

ut in a fair week’s work. The congestion on the railway, 

owever, is by no means relieved, and it is feared it will 
be many weeks ere affairs resume their normal condition. 
In the meantime the works are suffering severely. Sup- 
plies are most difficult to obtain, in many instances coal 
delivered this week having been on the road from 16 to 20 
days, instead of two days or less as in ordinary times. In 
most cases coalowners and agents have withdrawn all 
quotations and prices are advancing daily. Instances are 
mentioned where they have topped the quotations which 
ruled during the great strike of: 1893. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on ’Change, and the market was quite 
cheerful, but the amount of eataabe done was but small, 
war intelligence ry aery to occupy more attention than 
trade matters. About 67s. 6d. was the merchants’ quota- 
tion for No. 3 g.m.b. Cleveland pig iron, and transactions 
were recorded at that figure, although buyers, as a rule, 
endeavoured to purchase at rather less. Makers in some 
cases still asked up to 70s. for No. 3. There were many 
complaints of scarcity of all qualities of Cleveland pig, 
and transactions recorded for early delivery were for only 
small lots. Merchants had exceedingly little iron to dis- 
pose of, and makers were not much, if any, better off in 
the same respect. No. 4 foundry, grey forge, mottled, 
and white iron were all about 67s., though a small 
parcel of grey -y was reported to have been cold at as 
much as 68s. . Middlesbrough warrants opened 
66s. 3d. and closed 66s. 2d. cash buyers. A fair inquiry 
was reported for east coast hematite pis, but there was 

ractically no iron available for sale for early delivery. 
Geotations ranged from 77s. 6d. to 80s. for Nos. 1, 2, 
and 3, and sellers, as a rule, adhered firmly to the 
latter figure. There were some makers who put the — 
at 823. 6d. Spanish ore was a trifle weaker than it has been 
owing to easier freights, but sellers were loath to reduce 
— Rubio was from 20s. to 21s. ex-ship Tees. 

here was no quotation for Middlesbrough hematite 


warrants. To-day the market showed no change so far 
as quotations for makers’ iron were concerned. iddles- 
brough warrants fluctuated somewhat. At one part of 


the day they touched 66s. 10d., but by the close of the 
market they fell to 66s. 3d. cash buyers. Considering 
the time of year, shipments of pig iron are very good. 


Blast-Furnacemen’s Wages.— According to the accoun- 
tant’s return, the average net selling — of No. 3 g.m.b. 
Cleveland pig iron during the last three months of 1899 
was 64s. Id. In accordance with sliding-rcale arrange- 
ments, this gives the substantial advance of 11} per cent. 
in Cleveland blast-furnacemen’s wages. 


Manufactured Iron and Steel.—Very considerable ac- 


branches of the staple —— In every department 
the output is large, and several firms have as many orders 
on their books as they care to have at present, believing 
that by waiting a little while they are likely to be able to 
enter into contracts on better terms than are at- present 
offering. Common iron bars are 8/. 153.; best bars, 
92. 53.; iron and steel ship-plates, 8/.; iron and steel 
wenn, 71. 15s. ; and heavy sections of steel rails, 7/. 

1 less the customary 24 per cent. discount, except 
rails, which are net cash at works. 


Coal and Coke.—Quotations for coal for this month’s 
delivery are irregular, and there is very little available 
for sale. Bunker and gas coal are very scarce and dear, 
and early deliveries command high prices. Household 
coal has been advanced another 2s. 6d. per ton. There 
are numerous complains of inadequate supplies of coke. 
Average blast-furnace qualities are firm at delivered 
here to the end of June, and good contracts have been 
made on those terms. 

Northumberland Miners’ Wages.—At the first meeting 
of the newly constituted Board of Conciliation to settle 
wages in the Northumberland coal trade, it was decided 
to advance wages of miners by 5 per cent. ; surface men 
in the usual proportion, thus making wages 30 per cent, 
above the basis of 1879. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been a falling-off in the demand 
for steam coal at Cardiff. The best descriptions have been 
making 27s. 6d. to 30a. per ton, while secondary qualities 
have brought 24s. to 26s. per ton. House has con- 
tinued in good demand. No. 3 Rhondda large has been 
quoted at 22s. 6d. to 23s. 6d. per ton. ke has ex- 
hibited continued strength ; foundry qualities have made 
28s. to 30s. per ton, and furnace ditto, 26s. to 288. per 
ton. In the iron trade the best rubio has been quoted at 
20s, 6d. to 21s. per ton. 


Doulais —During the past year there has been an in- 
crease in the production of steel plates, both at Dowlais 
and Dowlais-by-the-Sea. It is considered probable that 
the new Dowlais works will before long take in the 
peg mas ae of shipbuilding industry upon a scale 
at Cardiff, 


Coal at Cardif..—The shipments of coal, foreign, at 
Cardiff last year were 13,912,313 tons, and the shipments 
coastwise were 2,339,452 tons, making an aggregate of 
16,311,675 tons. This aggregate of 16,311,675 tons was 
made up as follows: January, 1,495,555 tons; February, 
1,380,608 tons; March, 1,492,879 tons; April, 1,335,216 
tons; May, 1,451,500 tons; June, 1,365,520 tons; July, 
1,280,152 tons: August, 1,279,771 tons; September, 
1,273,616 tons; October, 1,318,210 tons; November, 
1,348,838 tons ; and December, 1,289,900 tons. 


Lianelly.—The Cencoed pit of the Llanelly Collieries 
Company is about to be re-opened and worked by new 
proprietors. The Great Mountain Collieries Company is 
about to sink a new pit. Sinking operations near Ponty- 
cates have also been successful. The construction of a 
new dock at Llanelly will assist local coal-mining, as it 
will facilitate the shipment of the enlarged output. 


Swansea.—The approximate returns of Swansea trade 
for 1899, issued on Friday, show that the total imports 
and exports for the year amounted to 3,921,780 tons, as 
compared with 3,567,232 tons in 1898, an increase of 
353,448 tons, or nearly 10 per cent. 


Port Talbot.—The first vessel ever built at Port Talbot 
was launched on Thursday at the works of the Port Talbot 
Graving Dock and Shipbuilding Company, Limited. The 
vessel is one of a pair of steel water es, fitted with 
powerful pumps, which the company is building to the 
order of the French Government. It is intended to 
launch the second barge in about a fortnight. MM. 
Dupois and Morin, the French engineers concerned, have 
expressed their satisfaction. 


Newport.—Messrs. Mordey, Carney, and Co., Limited, 
have recently acquired additional land besides that which 
they have held for some time on the eastern side of the 
Usk at Newport. The directors are having plans pre- 
pared for laying out some 40 acres, which will permit of 
a dry dock oi 650 ft. in length, and space for shipbuilding 
on a large scale, as well as for the building of 400 or 500 
workmen’s houses. The Great Western Railway will run 
into the new works. 


The Swansea Valley.—The steel-producing establish- 
ments have been troubled by the scarcity of fuel; they 
have, however, been kept going. The foundries and 
engineering works have been generally well employed. 


Obsolete Warships.—Four cruisers—the Carysfort, the 
Prince Albert, the Constance, and the Shannon—have 
been sold out of the Navy as practically obsolete. The 
Carysfort, the Prince Albert, and the Constance have 
been disposed of to Messrs. King and Co., of Liverpool, 
who propose to remove them at once from Devonport to 
the Mersey. Mr. G. Harries, of Bristol, has also pur- 
chased the composite gunboat Acorn, which was built 
some fourteen years since by the Milford Haven Ship- 
building and Engineering Company. 





AUSTRALASIAN GoLp.—The production of gold in 
Australasia last year is estimated at 14,470,000 oz., re- 
presenting a value of about 17,000,000/. This latter total 
shows an advance of about 3,500,000/. as compared with 
1898. The largest increase in Australasian gold pro- 
duction took place, of course, in Western Australia; the 
next greatest increase was established in New South 





tivity continues to characterise these two important 





Wales, and New Zealand ranked third. 
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DEATH. 

Youne.—On the 8rd inst., at Edenvale, South Woodford, Essex, 
Charles Thomson Young, Superintendent Engineer of the Shaw 

Saville, and Albion Shipping Company, Limited, aged 50. will 
friends please accept this intimation. 
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PATENT LAW REFORM. 

SomeTIMEs it has been suggested that our Patent 
Office authorities should be cailed upon to perform 
additional duties of a nature such as would convert 
the department into a subsidised patent agency. 
Needless to remark, inventors as a body have our 
strong sympathy, and we desire in every legitimate 
way to support reforms calculated to encourage 
them, and to promote progress of the manufactur- 
ing arts. But whether it is expedient that the coun- 
try should be taxed on the lines indicated, for the 
especial benefit of a particular class, is a serious 
problem, involving, as it does, the further question 
whether it be politic that the Government should, 
practically speaking, enter into business competi- 
tion with the individual ; a point as to which, no 
doubt, wide difference of opinion might be ex- 
pected. The more so that, assuming the principle 
to be once recognised in patent matters, then not 
only would its equal applicability in many and 
various directions ome obvious, but the results 
would probably be startling, not to use a stronger 
expression. 

The Patent Act of 1883 went a long way to aid 
this class’ of inventors, by providing for the 














e9| transmission of applications for patents by post, 


by the sale of stamped forms at post-offices, and 
other facilities. Moreover, no Government officials 
could have laboured more faithfully than have 
those of the Patent Office to give full effect to the 





provisions of the law. Nevertheless, we have yet 
to learn that all this has proved an unmitigated 
blessing to those in whose behalf it is supposed to 
have been intended. 

Under the Act, as is well known, the Comptroller 
refers every application to an examiner, who is 
supposed to ascertain and report whether the 
nature of the invention has been fairly described, 
and the application, specification, and drawings (if 
any) have been pemperee in the prescribed manner, 
and the title sufficiently indicates the subject 
matter of the invention. 

There is a widespread, but erroneous, belief 
that porcecally anything will do for a provisional 
specification ; that its preparation does not call for 
the exercise of any icular knowledge, skill, or 
care ; because should it prove defective, additions, 
subtractions, and all manner of variations will be 
permitted in the complete specification. Hence, 
notwithstanding the favourable report of an 
examiner, it not infrequently turns out that a, 
provisional specification utterly fails to describe 
the nature of the invention ; that the title fails to 
sufficiently indicate the subject matter ; and that, 
consequently, the applicant is precluded from after- 
wards effectually describing and claiming in his 
complete specification that which proves to con- 
stitute the pith and marrow of his invention. 
Again, owing to the impression that great latitude 
will be allowed, provisional specifications are fre- 
quently drawn in such general terms as to describe 
something previously well known, without even 
referring to the features constituting the novelty 
of the applicant’s invention. 

Where a provisional specification has contained 
nothing new, Letters Patent have been declared 
invalid, although the invention described and 
claimed in the comple specification has been new 
and useful. It will be seen, therefore, that the 
official examination and comparison of the com- 
plete specification with the provisional specification 
is not conclusive. In fact, it is absolutely impos- 
sible that it should be, 

Practically speaking, the examination and com- 

rison of the two documents and their acceptance 

y the Comptroller prove nothing. Nevertheless 
a vast number of patentees wrongly suppose that 
their patents are good, and that. the sufficiency of 
their claims cannot be questioned, because their 
specifications, after having undergone official exami- 
nation, have been accepted. 

Even if some advantages have accrued from the 
provisions of the Act, on the other hand it cannot 
reasonably be doubted that the practice under it 
has been necessarily such as to encourage waste of 
time and money; has induced many persons, 
believing themselves to be inventors, to pour into 
the Patent Office applications for patents in respect 
of worthless ideas ; has led to the granting of many 

atents on specifications from which it would be 
impossible to divine the nature or scope of the 
inventions supposed to be claimed; and though 
last, not by any means least, has greatly increased 
the risk of serious injustice and injury to legiti- 
mate manufacturing industries and trades, arising 
from the danger of judges—unduly anxious to pro- 
tect the interests cf patentees whose unskilfully 
framed specifications are in reality insufficient— 
deciding against, and with disastrous consequences 
to, alleged infringers; and this notwithstanding 
that the specifications contain no adequate state- 
ments of the inventions claimed, and, therefore, 
no such clear indication as the public have a right 
to demand as to what a patentee is legitimately 
entitled to prevent them from making, using, or 
vending without his license. 
is grave danger cannot, in the present state of 
affairs, be obviated by the Patent Bftice, which is 
and must be in very many cases powerless to insure 
that specifications shall be either clear or sufficient. 
Even where a specification is obviously not in 
proper form, it must often be impossible for the 
authorities to get it put right. Indeed, in very 
many instances the author of the document is 
hopelessly incapable of giving expression to his 
ideas in writing. Yet the official acceptance of a 
specification leads the unwary applicant to fondly 
imagine that it is all in order. Thus, either he is 
misled into throwing away his invention by disclos- 
ing it to the public in a specification that fails to 
cover it; or, in the event of his patent. being sup- 
ported, in proceedings against an alleged infringer, 
it is at the cost of showing undue: favour to the 
patentee at the expense of his victim. 
Now, it appears to us that the principle on which 
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legislation should proceed is that of affording the 
maximum of benefit to the greatest number. If 
this proposition be accepted, then it should evi- 
dently be sought to avoid, as far as possible, first, 
the taking without any warning, of money from an 
applicant in consideration of a grant which it is, or 
ought to be, known, can in all probability not be 
supported ; and, secondly, the encouragement our 
existing practice affords to attempts at levying 
blackmail. Perfection is not attainable. But it is 
quite feasible to arrive at a practice infinitely supe- 
rior to that which now prevails. That such is the 
case has been widely recognised some quarter of a 
century. But there is always-much prejudice to be 
overcome, prejudice often attributable to failure to 
grasp what is submitted for consideration. 

In 1875 a meeting at the Institution of Mecha- 
nical Engineers, presided over by Mr. (now Sir) 
Frederick J. Bramwell, had before it a Govern- 
ment Patent Bill containing provision for pre- 


. liminary examination ; and, on the motion of the 


late Mr. W. E. Newton, one of the most eminent 
authorities of that day on patent matters, seconded 
by Mr. Lloyd Wise, and supported by the late 
Sir C. W. Siemens and others, unanimously adopted 
the following : 

‘‘ That any preliminary examination of applica- 
tions for Letters Fatent which may be hereafter 
instituted should not extend beyond the questions 
whether the specifications are clear, and whether 
the invention is open to objection on the ground of 
want of novelty, regard being had to prior publi- 
cations in the Patent Office. 

‘*That an adverse report should not disentitle 
an applicant to a patent. 

‘*That in lieu of the proposed publication of 
reports (which would in many instances operate 
unjustly), the applicant should merely be required 
to insert in his specification an acknowledgment of 
the existence of the prior matter found and pointed 
out by the Patent Office officials, with a clear state- 
ment of what he claims notwithstanding.” 

Similar resolutions were adopted by the same 
Institution again in 1876, and by the Society of 
Arts in 1877, after full discussion, in which lead- 
ing authorities of the day took part. At the 1876 
meeting the mover and seconder were respectively 
the late Mr. R. H. Tweddell and Mr. T. R. Cramp- 
ton, both of whom, needless to remark, were well 
qualified to speak from the inventor’s point of view. 
And amongst the many other men of authority who 
have, at one time or another, expressed approval of 
the suggestion must be included the late Messrs. 
A. J..Mundella and Hinde Palmer, Q.C., both of 
whom were members of the 1871-2 Select Com- 
mittees on the Patent Laws. 

Now, if in any influential quarter there be a real 
desire to turn the resources of the Patent Office to 
the utmost public advantage, why cannot official 
preliminary examination as to novelty be introduced 
on the lines above indicated ? Surely no change is 
possible that would afford more beneficial results. 
As years roll on, it is obvious we may expect the 
Courts and the authorities to adopt more and more 
liberal views regarding the amount of invention 
necessary to support a patent. The reason, of 
course, is that as improvement succeeds improve- 
ment the chances of a sudden great stride on the 
part of a single inventor become less and less. 
Progress is due rather to multiplication of indivi- 
dually small improvements. 

At the same time it has been recognised that the 
privilege conferred by Letters Patent leads to the 
introduction and publication of numerous improve- 
ments, each of a minor character, but the sum of 
which contributes greatly to the progress of 
industry. As is well known, it has happened that 
the Courts (acting in this spirit) have upheld patents 
for commercially successful inventions which, as 
seen in the first instance. on paper only, would 
doubtless have been regarded as not patentable, 
had official preliminary examination as to novelty 
existed, with power to refuse Letters Patent in un- 
opposed cases. As records accumulate, the cost of 
a search, if it has to be borne by the inventor 
himself, becomes more and more serious. Also, 
the chances of his having been anticipated become 
greater. It is, therefore, only reasonable that he 
should, as far as practicable, be warned of what has 
gone before, so far as known to the Patent Office 
authorities. 

At the same time, it would, of course, be abso- 
lutely unreasonable to give to the applicant for a 
patent this advantage, without also giving a corre- 
sponding benefit to the public. The public is 





obviously the body to be primarily thought of ; not 
the less so in view of the fact that, in a sense, the 
cost of affording the information to the inventor 
would come out of the public purse. 

Experience shows that in countries where official 
examination with power of refusal prevails, very 
insignificant inventions are sometimes allowed to 
pass, whereas applications for patents in respect 
of other inventions, which, to say the least, are 
not more insignificant, are rejected. This is emi- 
nently unfair, not to say impolitic. Different ex- 
aminers take different views; different Appeal 
Boards do the same. Again, an inventor may 
fail to get his case placed in the most favourable 
light before the authorities. Indeed, in Germany, 
we have ourselves been present when an Appeal 
Board has actually gone so far as to stop the 
arguments being adduced on behalf of the in- 
ventor, and to reject his application, without 
hearing all that his advocate had to submit. 

We do not fail to recognise the great difficulty 
the authorities’ must almost invariably encounter 
in determining questions of patentability ; more 
especially so in the very beginning, when the 
inventor's ideas have only been embodied in 
writing, without actually having been put to 
practical test ; and when, therefore, he has not had 
the opportunity of even stating his invention in 
writing to the best advantage. 

Now, the scheme proposed would overcome all 
these difficulties, and (a most essential point) would 
likewise amply protect the public ; because it would 
a the applicant for a patent, whilst making a 

road claim, at the same time concealing from the 
public the existence of things of earlier date known 
to him, as a result of the official search, and calcu- 
lated to render that claim invalid. The complaints 
now justly put forth by inventors would, on the 
other hand, disappear. 

It has sometimes been proposed that the Patent 
Office authorities should make a search, and should 
endorse on the Letters Patent or on the specifica- 
tion, a list of the things regarded by them as likely 
to interfere. This plan would be open to serious 
objection, because the officials would probably be 
often mistaken, and yet their endorsements would in 
many cases render it impossible for the patentee to 
deal commercially with his invention ; whereas the 
one thing above all others which the plan we advo- 
cate would be well calculated to effect, would be 
(whilst not leaving the public in the dark) to give 
the inventor a patent bearing no indication what- 
ever of any official opinion or suspicion regarding its 
validity or invalidity. 

Under existing novelcy and utility examination 
systems, whenever an invalid patent issues (and no 
system exists that effectual'y prevents such occur- 
rences), that patent goes forth to the world with a 
misleading official impress of validity. A very 
large proportion of people place far more reliance 
on the official examination than the laws them- 
selves really intend. Now assuming adoption of 
the plan we advocate, after the official examination 
had been made, the inventor could take either of 
the following courses : 

1. Abandon his application. 

2. Amend his specification in such a manner as 
to satisfy the authorities that it was not in a form 
calculated to mislead the public concerning the 
extent of novelty. 

If the authorities considered the matter so close 
that nothing short of a specific reference to some- 
thing previously known would suffice to protect 
the interests of the public, then they might insist 
upon the embodiment of a specific reference by the 
applicant in his specification, In this case, whether 
to otherwise amend his specification or not would 
really be a matter for him ; seeing that however it 
might stand, the public could not be misled in view 
of the specific warning the amended specification 
would itself contain as to what was old. If, when 
the authorities inslsted upon such a reference, 
the applicant declined or failed to embody it within 
the prescribed time, then, subject to appeal, it 
should be competent for the authorities to refuse 
the patent. 

Whatever matter may come before Lords or 
Commons ; in either House there will always neces- 
sarily be a large proportion of members devoid of 
pertinent practical experience; but when we 
remember the great and widespread importance of 
the matter of which we have been writing, and that 
during the past quarter of a century the particular 
scheme we advocate has been repeatedly considered 
and publicly discussed by the most competent 





authorities, we cannot help feeling that if it were 
earnestly taken in hand by some of those members 
of the Lower House most familia: with such matters, 
as, for example, such hon. gentlemen as Sir 
Fortescue Flannery, Mr. Fletcher Moulton, and 
Mr. W. R. Bousfield, great and far-reaching 
benefits might be readily conferred, not only upon 
our manufacturing and trading communities, but 
upon the public at large. 

The affording of every legitimate encouragement 
to inventors is justified on the ground that it tends 
to the advantage of the people. Keeping this 
principle in view, it becomes obvious that if the 
work of the Patent Office is to be extended, it 
should be in a direction calculated to benefit the 
public at large, not merely a certain class. 

We trust this will be borne in mind by the 
members of the departmental committee just ap- 
pointed by the Board of Trade, and that they will 
carefully abstain from recommending recourse to 
any practice which, whilst casting much additional 
work and very grave responsibility on the shoulders 
of the Patent Office authorities, will, sv far as the 
general public interest is concerned, be worse than 
useless, 








BRITISH AND FOREIGN NAVIES. 

THE amount now voted annually for the main- 
tenance of the British Navy is beyond all prece- 
dent. As shown by a diagram in ‘‘ Brassey’s 
Annual,” our expenditure on new construction— 
which is the foundation stone of naval expenditure 
—has risen from about 800,000/. in 1872-3, up to 
9,200,000/. during the present financial year, ending 
the last day of March next. The chief rise has 
been since the financial year 1893-4, when the total 
was no more than 3,000,000/. sterling. 

Large as these figures are, and deplorable as 
expenditure such as this is from a purely economic 
point of view, there are few Englishmen who will 
take exception to the outlay. The political aspect 
and the attitude of foreign Powers towards us 
within the last two years has taught the country a 
lesson which it is not likely to forget. Fortu- 
nately those in charge of the country’s destinies 
had the forethought to provide against such inter- 
national complications as might arise, and indeed 
have arisen, so that our own wise preparedness has 
already saved us millions in treasure and thousands 
of valuable lives. No one who has followed the 
course of events can doubt that had the British 
Navy not been overwhelmingly strong, we should 
have been engaged in a serious naval war which 
could hardly have been finished at the present 
time. 

A Government return has just been issued show- 
ing the fleets of Great Britain, France, Russia, 
Germany, Italy, United States, and Japan. The 
number of vessels in each class, built and building, 
is given, together with the names, displacement, 
and armament of each ship and the date of launch- 
ing of vessels that have been launched. The return 
is useful, inasmuch as it gives in convenient form 
figures which bear the official stamp. It might be 
wished that further details were given, but under 
the three heads named the chief factors of efficiency 
are contained, for if we know the size of a ship and 
her date, we may conclude that the designers 
worked into her composition a fair balance of ad- 
vantages, looking on displacement in the light of 
the ‘‘capital the constructor has to work upon.” 
This, of course, assumes equal skill on the part of 
all designers, which may be far from the truth, but 
directly one comes to appraise the value of different 
elements of design, the task becomes so complicated 
as to be almost hopeless. In 1885, shortly after 
retiring from public service, Sir Nathaniel Barnaby 
published at his own expense an exceedingly useful 
‘‘return,” in which the strength of the British, 
French, Italian, German, and Russian Navies re- 
spectively was shown by means of some cleverly 
devised diagrams. Our most powerful battleships 
then laid down were the Nile and Trafalgar, de- 
signed by Messrs. Barnes and Morgan, Chief Con- 
structors, and the public was informed that these 
would probably be the last large ironclads built. 
Exactly what this meant—whether external armour 
should be abandoned, or that ships of large size 
should be quite unarmoured—was not generally 
known at the time, and now it is of little con- 
sequence, as the prediction has been so completely 
falsified by events. 3 

The late Director of Naval Construction also 
stated in his publication that a considerable section 
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of ships had been kept short and low in engine 
yower to encourage the use of sails. That was 
written nearly fifteen years ago; and in spite of 
the lessons learned since then, there are, one would 
almost think, a certain number of naval authorities 
—the term is convenient—who would approve the 
same course ; at least, that is the impression we get 
from reading a recent correspondence. 

Sir Nathaniel Barnaby refused to believe that 
the maximum limit of size for battleships had been 
reached with the 12,000-ton Nile and Trafalgar, 
and we see by the Admiralty return how this fore- 
cast has been amply fulfilled. He appeared, how- 
ever, to lean to the opinion that side armour would 
disappear from large ships. It is interesting to 
note that in 1881 ‘‘all the constructors ” of the 
Admiralty, including, therefore, Sir Nathaniel 
himself, as well as his colleagues, Messrs. Barnes, 
Morgan, and White, the latter now Sir William 
White, concurred in recommending a design for a 
battleship of larger size than any up to then con- 
structed, in which there was an entire absence of 
side armour, although 28} per cent. of the displace- 
ment was devoted to armour. The vessel was not 
built, and the introduction of high explosives 
shortly after so revolutionised the conditions of 
attack and defence that we shall never know 
whether the Admiralty constructors would have 
been justified in their advice in case of a naval 
war. 

Turning from the past to the present Parliamen- 
tary return, we find we have nine 14,900-ton first- 
class battleships of the Majestic class, and the eight 
hardly less important 14,150-ton ships of the Royal 
Sovereign class. Although it is now nearly nine 
years since the latter vessel was floated, and just 
over six years since the Magnificent—she was 
about a fortnight earlier than her sister the Majestic 
—took the water, yet these seventeen vessels alone 
form a fleet of two homogeneous and symmetrical 
divisions unparalleled in offensive and defensive 
powers (if the two can be separated) by an equiva- 
lent number of ships belonging to any foreign 
Power. These magnificent vessels are well supple- 
mented by such ships as the Renown, the Bar- 
fleur, and the Centurion, all of which have been 
proved at sea ; and by the six 12,950-ton ships of 
the Canopus class; whilst coming down to quite 
the present day we have the six monitors—For- 
midable, Irresistable, Implacable, London, Vener- 
able, and Bulwark, of 15,000 tons each, and all 
launched. There have yet to consider, as ships 
unlaunched, the six 14,000-ton battleships of the 
Duncan class. To these may fairly be added the 
older ships, such as the ‘‘ Admirals ” and others, of 
which we are somewhat apt to speak a little con- 
temptuously, but which would be of supreme im- 
portance if the more youthful and vigorous cham- 
pions of the sea had been well pounded in a close 
engagement, and had to seek a port to refit. It 
would be well if the cruiser branch of the Navy 
were as well represented as our line-of-battle. We 
have some fine ships—big, powerful, and good sea 
keepers—but the numbers would not be sufficient for 
our needs if we were opposed to a combination of 
powers that heavily taxed our line-of-battle. The 
most conspicuous feature in this division is four- 
teen armoured cruisers now building—four of 9800 
tons, six of 12,000 tons, and four of 14,000 tons. 
The coast-defence ships, which it is to be hoped 
will never play an important part in war—for it 
would be a bad thing for us if they were in request 
—the special vessels, such as the Vulcan; and, 
lastly, the torpedo fleet, complete the list of a Navy 
such as never yet has been approached in the his- 
tory of nations, just as the need for such a Navy 
never before existed during the world’s record. 
Compared to our own majestic array, the foreign 
lists are not impressive. 

If we simply count numbers, we find that we 
have 70 battleships built and building, France has 
36, Russia 24, Germany 23, Italy 19, the United 
States 16, and Japan 7. A mere statement of 
numbers is, however, apt to be very misleading. 
For instance, our list includes such ships as the 
Bellerophon, Audacious, Iron Duke, Neptune, and 
Superb —the two latter purchased during the 
Russian scare. France includes nothing so ancient 


as the Bellerophon, which was launched in 1865, 
her oldest battleships being the Richelieu and 
Friedland, launched in 1873. On the other hand, 
some of the older French ships have wooden 
frames, and can hardly be considered worthy of the 
line-of- battle even in opposition to our own vener- 
able champions. Russia has one very old ship, the 





Peter Veliki, launched in 1872. Germany has one 
of 1874, and two of 1878. Italy has three small 
ships launched in 1863, one in 1864, and one in 
1865; but these are such small craft — from 
3851 tons to 4619 tons—that they can only 
nominally be classed as battleships at all. 
The Italians, however, have yet the two largest 
battleships afloat, the Lepanto being 15,549 tons 
displacement and the Italia somewhat less ; whilst 
our own Formidable and her five sisters are only 
15,000 tons each, and the three big Japanese 
vessels are 15,200 tons each. These two Italian 
ships, however, as well as other big Italian vessels, 
have no side armour, though a great weight of 
heavy projective plates is worked into their 
structure ; but in view of the introduction of high 
explosive shells and quick-firing guns, it is doubt- 
ful whether these two monster vessels would stand 
long against much smaller craft. They have, of 
course, other qualities, such as high position of 
heavy armament and good steaming qualities, to a 
remarkable extent, considering the date at which 
they were designed. Of course, high speed is little 
qualification for the line-of-battle, but is useful 
rather in getting away from it. The United States 
ships are all modern, as are those of Japan. The 
length of the list of battleships possessed by the 
Japanese is by no means a measure of the power 
of their line-of-battle fleet ; they having, built-or 
building, six ships that would be capable of wiping 
off the effective list a very long tail of the ships of 
other Powers if the question was put to the test 
of powder and shot. 

If instead of considering the most ancient ships 
we take those that would doubtless bear the brunt 
of war standing in the first line of battle, we find 
that since 1890 we find we have 38 vessels on the 
list built and building, 32 of which have been 
launched. They are all big and powerful ships, the 
smallest being the Barfleur and Centurion, cach 
10,500 tons displacement. All but ten are between 
14,000 and 15,000 tons. France has on the list 
17 ships commenced since the beginning of 1890. 
They are much smaller than our battleships, how- 
ever, ranging between 6691 tons and 12,012 tons, 
there being only two reaching 12,000 tons, the 
Bonnet and the Suffren. All the French battle- 
ships have been launched, but four are not yet com- 
pleted. The Russians have commenced 18 battle- 
ships during the last ten years, 11 of which have been 
launched. In size the Russian ships are superior 
to those of France, ranging from. 8440 tons up to 
13,304 tons, there being three of the latter size in 
progress; namely, the Borodino, the Emperor 
Alexander III., and the Orel. Germany has 17 
battleships of the ‘nineties on the list, four are 
launched and three are not completed. Some of 
them are quite small, seven being 3000 and 4000 
tons. The last three on the list, with which com- 
paratively little progress has been made, are the 
largest, being 11,800 tons each. The others average 
something near 10,000 tons each. Italy has but 
four battleships of the ‘nineties, the Sicilian and 
Sardegna, of over 13,000 tons each, and two ships, 
launched in 97, but not completed, of 9645 tons 
each. The United States battleships are all of the 
last ten years. They are 16 inall, six not launched, 
five launched but not completed, and five in service. 
They are all above 10,000 tons, except the Texas, 
of 6315 tons, the three last projected, which are 
the largest, being 13,500 tons each. If we except 
the converted Chin Yen, all the six Japanese 
battleships belong to the last half of the ’nineties, 
and the smallest is the Yashima of 12,300 tons, 
whilst, as stated, there are three over 15,000 tons. 

To make a comparison between the cruisers of 
the different countries would be an endless task, 
and one unsatisfactory however elaborate the list 
might be. The need for cruisers varies with the 
maritime importance of a State far more than does 
the requirement for battleships, which is a much 
more determinate quantity. It has been laid down 
as a general principle that there should be three 
cruisers to every ship of the line, but here again 
the need varies with the duties for the time being 
carried out by the battleship. The problem is 
further complicated by placing armour on cruisers, 
a plan we seemed to have abandoned until it was 
revived recently. We have now fourteen armoured 
cruisers in hand ranging from close on 10,000 tons to 
over 14,000 tons. Of protected cruisers oi all sizes, 
we have 107 built and nine building. There are also 
fifteen unprotected cruisers ; so we have 136 cruisers 
in all. Some few of these are of ancient date, and 





hardly to be classed as war vessels. Three special 


vessels—the torpedo gunboats, torpedo-boat de- 
stroyers, and torpedo-boats— complete this un- 
rivalled —— fleet. France has fifty cruisers all 
told. Among her other remarkable craft, she has 
four submarine boats built and eight apparently in 
progress. Russia has 26 cruisers in all, Germany 
43, Italy 23, the United States 32, and Japan 32. 
Our need for cruisers is, it need hardly be said, 
incomparably greater than that of any other Power 





THE PARIS INTERNATIONAL 
EXHIBITION. 

In our last review of the actual condition of the 
Paris Exhibition works, we had crossed the Pont 
d’Jena and had reached that part of the Champ de 
Mars nearest to the Seine ; there is not very much 
to examine here apart from the official buildings 
that we have already described. The space is 
closely occupied by miscellaneous structures for 
private exhibits, but these present, for the moment 
at all events, no particular interest. That they 
will be completed in good time — panoramas, 
dioramas, and the rest—is certain, because the 
concessionaires have a personal interest in not 
losing a single day’s gate-money. There are on 
the right (in turning one’s back on the Seine), 
however, a few buildings that call for notice. 
There is a large timber-framed pavilion that will 
receive the exhibits of Forestry, the Chase, Wild 
Crops, &c., which is in a very chaotic condition. 
Near by is the palace devoted to merchant naviga- 
tion, almost ready to receive exhibits, but possess- 
ing no features in design or construction calling 
for comment. There are besides various annexes 
which are of interest ; first a pavilion of the United 
States, which it is intended shall be devoted chiefly 
to two objects of high importance,—the exhibit 
of the Meteorological Department, and another 
illustrating the navigation of the great lakes. This 
pavilion is well advanced ; its architecture is on 
the lines largely adopted for official buildings in 
the United States, and has been described as 
Grecian at a long distance. Beside this pavillion, 
is being erected another of large dimensions, for 
the display of German merchant navigation ; it 
will be conspicuous rather for its height than for 
the ground space it occupies, as it will combine 
with it a lighthouse built in very light steel work, 
and 40 metres in height. This lighthouse will 
dominate a building forming part of the pavilion, 
and being the reproduction of a structure on the 
Baltic coast; so far as an opinion can be 
formed from the actual condition of the works 
this arrangement will prove a wholly satis- 
factory one. Close by is the space allotted 
for the British building, to be used for the 
same purpose ; it will be easier at a later date to 
form an opinion as to the effect this will produce. 
An empty space adjoining is that reserved for the 
Italian merchant navy exhibits; no signs of its 
occupation are at present visible. The very large 
area that has been allotted to Messrs. Schneider 
and Co. for their special pavilion is also practically 
vacant. We believe we are correct in saying that 
while there will be considerable delay in the com- 
pletion of this building and the installation of its 
exhibits, there is no doubt it will be in due time 
the most important private exhibit on the Champ 
de Mars. 

Passing along the river bank towards the Es- 
planades. des Invalides, we find a continuous ter- 
race, as on the other side, which will constitute a 
charming promenade. This brings us to the 
immense Army and Navy Building, in which the 
French War Office and Admiralty do not, we 
believe, intend to be represented, as probably it is 
not considered prudent to give visitors the chance 
of learning official secrets. This structure is in a 
very backward state; it is chiefly of wood, and 
the carpenters and other workmen are now con- 
centrating special efforts on its advancement. 
One is a little surprised, considering the careful 
precautions taken by the Administration, to find 
so many inflammable structures on the Ex- 
hibition grounds. It is true that wooden frame- 
work is in all, or nearly all, cases, protected by 
fibrous plaster reinforced with expanded metal, but 
in the event of fire, this would serve as a very im- 
perfect fireproofing. In this connection it is- in- 
teresting to recall the experience of the World’s 
Fair at Chicago, where much greater latitude was 
allowed in construction as regards material. During 
the period of the Fair, fires were of common occur- 





rence, it was even said that scarcely a day passed 
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without some sort of a conflagration, and on one 
occasion the fire was of a disastrous character in- 
volving a terrible loss of life. The danger, which 
was certainly very real and ever at hand, did not 
appear to cause any alarm, on account of the con- 
fidence reposed in the admirable fire department 
on the Exhibition grounds. No such service can 
be possible in the Paris Exhibition, not only 
because it does not exist, but if it did, there would 
be no means of utilising it to the full in the more 
contracted and more crowded grounds. Adjoining 
this Army and Navy building is a series of annexes 
belonging to Belgium, France, and Great Britain. 
The latter is completed ; it is supposed to repre- 
sent part of the hull of a cruiser, the effect, how- 
ever, is not a happy one. The idea was probably 
derived from the well-carried-out exhibit of Messrs 
Cramp and Co, in the Transportation Building of 
Chicago ; this was the first occasion on which a full- 
sized section of an armoured vessel has served as an 
exhibit. 

Beyond the Army and Navy Pavilion we come 
to the range of buildings of foreign nations. This, 
it will be remembered, is a revival of the Street of 
Nations at the Paris Exhibition of 1878, but more 
effectively carried out. The first of the series is 
the Mexican Pavilion ; this will be a very large 
timber structure, no doubt, of great interest; un- 
fortunately the present condition of the work 
renders it impossible to form an opinion as to 
its future appearance. On the other hand, the 
small but very beautiful pavilion of Servia is quite 
complete, except for the internal decorations that 
are well in hand; it may be regarded as a sketch 
of national architecture. 

A characteristic style has indeed been given to 
all these buildings, excepting those of Greece, 
Peru, and one or two others. The Grecian Pavi- 
lion does not seem happily conceived ; it is, more- 
over, much behindhand, the walls, made of hollow 
bricks set in iron framework, not being yet com- 
pleted. The design must be regarded as absolutely 
anti-classic. The Swedish Pavilion is essentially 
national ; it is not the reproduction of any one 
national monument, but represents a type of con- 
struction belonging tothe country. It is 30 metres 
long and 20 metres wide, and its design includes a 
high tower of wood ; indeed, the whole structure 
is built of the same material, which will be painted 
to give a polychromatic effect. The work was done 
and erected in Sweden before being brought to 
Paris. The pavilions of Roumania and of Monaco 
are well advanced outside, though much remains to 
be done to the interiors. The pavilion of Monaco 
is of fine design, and of remarkably large propor- 
tions for so small a State. No doubt it will con- 
tain most, if not all, the exhibits of the little 
Principality. The Spanish Pavilion—about the 
same size as that of Monaco—will be probably 
the most elaborate and beautiful of the whole 
series ; it is an adaptation of fine examples of old 
Spanish architecture, and is so far advanced that 
a clear idea is given of what its appearance will be 
when finished. The pavilions of Bulgaria and 
Finland are at the back of the Spanish building and 
not facing the Seine, which is, of course, the best 
location and reserved for more important nations. 
The Finland Pavilion is a very curious and primi- 
tive structure ; it is a reproduction of an old 
Finnish church, and its highly-coloured decoration 
will present a very bizarre effect. The chief feature, 
perhaps, is the principal doorway enriched with a 
decoration of dogs’ and wolves’ heads. The con- 
tents of this building will be extremely interesting ; 
they will consist chiefly of educational exhibits. 
Facing the river and rising high above the terraced 
promenade, is the German Pavilion, its tall and 
ornate spire, and relatively enormous dimensions, 
throwing the pavilions of other countries into the 
shade, much as does its pavilion of the merchant 
marine. It is the reproduction of a German re- 
naissance chateau of the fifteenth or sixteenth cen- 
tury, witha multitude of large and small turrets and 
belfries. As at Chicago, this pavilion will not only be 
the official headquarters of the German Commission, 
but it will also afford _— for a large number of 
exhibits, especially for those relating to the Liberal 
Arts. Following Germany will come the Nor- 
wegian Pavilion, a structure very much behind- 
hand; then follows the little Belgian Palace—a 
reproduction of the beautiful Hotel de Ville of 
Audenarde, one of those architectural treasures in 
which Belgium is so fortunately rich. Adjoining 


Belgium is the British Pavilion, an admirably- 
executed reproduction of a seventeenth-century 








English manor house; this structure is well ad- 
vanced. Hungary follows Great Britain, and its 
pavilion will certainly be one of the great successes 
of the Street of Nations: it will be a gem of old 
national architecture, of renaissance gothic ; and 
while it is not the copy of any actual building, it 
embodies motives taken from a number of existing 
structures. Besides these which we have men- 
tioned, there are a number of other pavilions at 
which a hurried glance may be given. There is 
the Luxembourg Building, nearly complete, and a 
good example of local style: the Persian Pavilion 
will be hardly ready in time ; the Peruvian Pavilion 
is well forward, and is a satisfactory renaissance 
design that does not suggest Peru in any way; of 
Portugal it is at present impossible to judge owing 
to its backward state ; the Bosnian house is practi- 
cally complete, and is a successful example of 
native architecture. Close beside this last-named 
is the Austrian Pavilion, of eighteenth-century 
design and very well advanced. There remain 
three others of this long series : those of the United 
States, Turkey, and Italy. The first-named has 
been closely suggested by the Capitol of Washing- 
ton ; the criticism has been made about this struc- 
ture that it is framed wholly of wood covered with 
plaster (often laid upon canvas), and that it is con- 
sequently very combustible, and forms a centre of 
danger at all events to adjacent buildings. There 
seems to be a special branch of Providence that 
mitigates fire risks at international exhibitions, and 
doubtless in the present instance no catastrophe will 
await this very temporary erection. The Turkish 
Pavilion is just now in the elementary framing 
stage ; as for that of Italy, the exterior is nearly 
complete, but within nearly everything has to be 
done. It is a beautiful building of Italian Gothic. 
As the time rapidly approaches for the installa- 
tion of exhibits, the question of exhibitors’ rights 
is one to which great importance still attaches, and 
it may be well to devote a little space here to its 
consideration. It is only a short time since that 
two members of the French Society of Engineers, 
MM. Assi and Genés, drew the attention of the 
Society to the absence of all legal protection of 
drawings and models exhibited, either by a French- 
man or a foreigner, who had not manufactured the 
object so represented in France. We have already 
referred to the subject in these columns, but at the 
time we wrote it was considered that the protection 
provided was satisfactory. But the two engineers 
referred to are far from being satisfied that this is 
so. Following the terms of a decree in the French 
Court of Appeal, the state of the law is such that it 
affords no protection for drawings or models to any- 
one not possessing a French factory or its equivalent. 
If this be so, it is clear that the risk is the same 
whether the objects in question are put on sale in 
the ordinary manner, or exposed to view at anexhibi- 
tion. Among the authorities on this important ques- 
tion there is a lawof 1806, and an ordonnance of 1825, 
that a dépdt suffices in lieu of a factory ; on the other 
hand, a decree of 1861 states that drawings and 
models coming from a foreign source where reci- 
ege J exists, ought to be deposited in Paris. The 
aw of 1873 simply provides that foreigners must 
deposit such models and drawings, and the interna- 
tional convention of 1883 assures protection to 
inventors from those countries that have adhered 
to thedecree. Nevertheless, the Paris courts, con- 
firming the decisions of the Tribunal of the Seine, 
indicate that the law of 1806 applies fully to foreign 
countries, and that the decree of 1861 only concerns 
this country, which at that date was the only one 
possessing a reciprocity treaty with France ; and 
that even this does not now hold good, because the 
treaty in question has ceased to exist, and has been 
replaced by another one. As a logical consequence, 
whoever does not possess a factory (or its equiva- 
lent in France) cannot comply with the conditions, 
and would find himself unprotected. Of course, 
the decree does not constitute a law, and another 
court or tribunal might form an opposite opinion ; 
but in presence of such a decree, which is 
evidently in opposition to the intentions of the 
signatories of the Convention of 1883, the posi- 
tion is obscure, and requires to be definitely estab- 
lished. It is evident that a special provision made 
expressly for the duration of the Exhibition, and 
for some months after, would not protect inventors 
in the future. French legislation appears to lag 
far behind the times in matters relating to indus- 
trial property, especially in questions relating to 
drawings and models. This is indicated by the 
reference to a Jaw nearly a hundred years old. A 





law dealing with the needed protection has, it is 
true, been lately adopted by the Senate, but it 
still awaits the vote of the Chamber of Deputies. 

Essentially bearing on this subject is a decree 
recently published in the Journal Officiel de la 
Republique Francaise, and referring to objects 
shown in the Exhibition. The following are its 
essential points: Everyone enjoying in France 
private rights with reference to industrial pro- 
perty, can, without incurring any risks of losing 
such rights, show at the Paris Exhibition, and 
introduce upon French territory, objects made 
abroad, sal aadies to those guaranteed by his 
industrial proprietary rights, and he will be regarded 
as working his invention in France during the 
period of the Exhibition. The delay provided by 
the law, and at the expiration of which the special 
protection granted would expire under ordinary 
conditions, will commence to Bate from the closing 
of the Exhibition. Injunctions of objects ex- 
hibited can only be granted where the complainant 
is protected in the country to which the alleged 
infringer belongs, it being understood that the 
latter will not be interdicted if the objects alleged 
to be infringed are sold in France. This last decree 
improves the position, which, however, leaves 
much to be desired. 





NOTES. 
THE AccIDENT TO THE Royat Yacur. 

THE new Royal yacht Victoria and Albert was 
undocked at Pembroke last week, but not without 
mishap. On Wednesday last, water was admitted 
to the dock, and when it had risen sufficiently to 
lighten the vessel off the blocks it was seen that 
she would have a list, which, when the vessel 
floated, was serious enough to stop the undocking. 
It was decided to close the dock and keep the yacht 
afloat until she could be righted, but unfortunately 
the caisson jammed, and as the tide fell the vessel 
settled down on her bilge. A certain amount of 
damage was done, the extent of which will not be 
known until the vessel is again docked, but it could 
not have been so extensive as was at first feared, 
as the yacht was next day undocked and towed out 
to moorings in Milford Haven. What was the 
cause of the vessel listing it is impossible to say 
in the light of present knowledge, but we may 
rest assured that a full inquiry will be made 
by the Admiralty. Our readers will hardly 
make the mistake of assuming, as has been as- 
sumed by some irresponsible critics, that, because 
the Royal yacht listed from the upright on floating 
she would, therefore, have incontinently have cap- 
sized at sea. It is, however, too much to expect 
the average newspaper writer to discriminate the 
difference between the condition of initial and 
vanishing stability for ships either in seagoing trim 
or incomplete. We may all rest quite contented to 
leave the matter in Sir William White’s hands, and 
we may feel assured that the vessel, when com- 
pleted, will be in every way worthy of his reputa- 
tion:—certainly nothing better could be desired. 

THE ALLOTROPIC VARIETIES OF IRON. 

In order to explain certain peculiarities of steel, 
M. Osmond and others have been led to assume 
the existence of two allotropic modifications of iron, 
viz., a iron stable at ordinary temperatures, and 
8 iron stable at high temperatures. In a recent 
communication to the Paris Academie des Sciences, 
M. Galy-Actié describes some experiments which 
tend to confirm the hypothesis noted above. The 
metal used by M. Galy-Actié was almost chemically 
pure iron, carbon was totally absent, and there was 
only a trace of phosphorus. The iron was drawn 
into wire 8 millimetres (0.315 in.) in diameter, and 
this wire was then cut up into 1000 small cylinders 
13 millimetres (0.51 in.) high, which were annealed 
at 1000 deg. Cent. (1832 deg. Fahr.). These 
cylinders were then com le: 4 and a curve ob- 
tained showing relation between the compression 
and the pressure producing it. The specimens 
proved very homogeneous ; crushing commenced 
at a load equal to 18 kilogrammes per square milli- 
metre(11.43 tons per squareinch), there being a well- 
marked breaking-down point. The permanent set 
under this load was ;4 millimetre (5}, in.). If, after 
the set had appeared, the load was relieved and 
immediately reapplied, crushing only recommenced 
when the highest pressure previously attained was 
reached, and the new stress-strain curve exhibited 
no breaking-down point. If, however, some 
hours were allowed to elapse before reapply- 
ing the load, the cylinder would support without 
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fresh crushing a load considerably in excess of 
the highest previously applied ; and when finally 
crushing did occur, the event was characterised by a 
well-marked yield-point. It was thus possible to 
raise the yield-point of the material far above its 
initial value. All cylinders annealed after heatin 
to a temperature exceeding 850 deg. Cent. show 

a well-marked yield-point, but if quenched from this 
temperature and then tested at once, the yield-point 
disappeared, the stress-strain curve becoming uni- 
form throughout. If, however, a certain time was 
permitted to elapse before testing the specimen, the 
yield-point would make its appearance, and this 
recovery of the metal to its primitive condition 
could be hastened by applying quite a moderate 
heat. If the metal was quenched from a tempera- 
ture below 850 deg. Cent., the yield-point was 
always present. M. Galy-Actié interprets his ex- 
periments as proving the existence of the two allo- 
tropic modifications of iron. The § iron can be 
produced at ordinary temperatures, either by me- 
chanical deformation or by quenching, but is essen- 
tially unstable, and gradually changes into « iron. 


Tue New Hamsurc-AMERICAN LINER 
‘* DEUTSCHLAND.” 

There was launched on Wednesday, from the 
yard of the well-known Vulcan Company, of 
Stettin, in the presence of the German Emperor 
and the Secretary of State for Foreign Affairs, the 
Hamburg-American steamer Deutschland, which is 
intended to steam on the Atlantic at 23 knots— 
half a nautical mile per hour faster than any large 
ship afloat. She is thus to wrest from all com- 
petitors the honours for high speed, which, 
for the present, significantly enough, are held 
by the North German Lloyd liner Wilhelm 
der Grosse, built at the same works. This 
new ship ranks next to the Oceanic in size, but 
she will undoubtedly excel her in speed, for the 
White Star finer has only about 1 indicated 
horse-power per ton of displacement, while the 
Deutschland has 1.43 indicated horse-power, and 
although it does not follow that the speed is pro- 
portionately higher—far from it—the difference is 
very appreciable, and the success of the Kaiser 
Wilhelm der Grosse, and other ships built by the 
Vulcan Company, gives every confidence in the 
assumption that the new ship will attain all that is 
expected of her. The Deutschland is 662 ft. 9in. long, 
as compared with the 705 ft. 6 in. of the Oceanic, 
and 648 ft. 6 in. of the Kaiser Wilhelm der Grosse. 
The beam of the new ship is 67 ft., and her moulded 
depth 44 ft., but above that there are several decks. 
The gross tonnage will be 16,000 tons, as compared 
with the 17,274 tons of the Oceanic ; but it is un- 
derstood that the builders expect soon to lay down 
a ship equal in size to the Oceanic and excelling in 
speed even the Deutschland. The displacement of 
the Deutschland at load draught is 23,000 tons, as 
compared with the 28,500 tons of the Oceanic. The 
German ship will, of course, have very extensive 
passenger accommodation, fitted up with charac- 
teristic luxuriance. The Deutschland will have six 
decks extending right fore and aft. Her engines, 
which are to be of the quadruple-expansion type, 
will have six cylinders, two high-pressure, of 
368 in. ; one intermediate pressure, of 73} in. 
a second intermediate pressure, of 104 in. ; and 
two low-pressure, of 1062 in. in diameter, with 
a stroke of 72? in. At about 76 revolutions they 
will develop 33,000 indicated horse-power, giving 
the ship a sea speed of 23 knots. Steam is 
to be supplied by 16 boilers with 112 furnaces. In 
the berth just vacated by the Deutschland, a 
new North German Lloyd liner of equal size, 
power, and speed is immediately to be laid down, so 
that the progress of naval architecture in Germany 
is beyond any doubt. 








Encuish Coat aT Ostenp.—Several cargoes of English 
coal have arrived at Ostend. Some of the ships bringin 
this coal have not been able to obtain ged space, an 
have been obliged to discharge in the middle of the basin. 





Tur Parsons’ TorPepo-BoaT DEsTROYER ‘‘ VIPER.” — 
According to the Times, the Viper, torpedo-boat destroyer, 
built to the order of the Admiralty by the Parsons 
Marine Steam Turbine Company, Limited, Wallsend- 
on-Tyne, underwent her second prelimi trial on 
Tuesday, the 9th inst., in the mce of the leading 
Admiralty officials and of the chairman of the company, 
Mr. C. J. Leyland, and the hemes egy director, the Hon. 
C. A. Parsons. The trial showed a mean speed of 34.8 
knots in four consecutive runs on the measured mile, 
the fastest run being at the rate of 35.5 knots. The 


THE BUILDING TRADES’ GIFT OF HOMES 
FOR DISCHARGED SOLDIERS, - 
_THOuGH most laudable efforts are being made on all 
sides to meet the requirements of wounded soldiers re- 
turning from the Transvaal War, so that men leavin 

hospital may have an gn pomang | to in st 
before they resume their military duties, the discharged 
and all - too- pee ging lh, warn mir invalided soldier, 
however, appears to have been forgotten ; and hence the 
arrangements for helping him require immediate atten- 
tion: the more so, as the preparations to suitably and 
permanently meet his case necessitate considerable 
organisation in advance. 

_ Atthe suggestion of Mr. Edwin O. Sachs, the architect, 
in consultation with several leading builders and manu- 
facturers, it has been decided to ask the Building Trades 
of Great Britain to help in this matter. With the aid of 
the Building Trades, an effort is to be made to keep the 
discharged soldier out of the last resort for the helpless— 
the workhouse. 

The Right Hon. Lord Pirbright has generously given 
an extensive freehold site for the erection of suitable 
homes of rest, at Bisley; where the discharged soldier, 
who has been through the compaign, may have an oppor- 
tunity for regaining strength before he again attempts to 
enter the battle of life; or where the permanently maimed 
or invalided may be assured a comfortable abode in which 
to end their days. 

The Soldiers’ and Sailors’ Help Society has undertaken 
the management and maintenance of the homes to be 
erected on this site, under a scheme initiated by H.R.H. 
Princess Christian, who has formed a special homes sub- 
committee to attend to this matter. This sub-committee, 
it should be added, comprises, besides H.R.H. Princess 
Christian, H.R.H. Princess Henry of Battenburg, 
H.R.H. the Duchess of Connaught, Lord Pirbright, 
Lieut.-General —— C.B., Lieut.-Colonel oe 
Major Martin, and Major G. E. Mallet ; while H.R.H. 
the Duke of Connaught, Earl Derby, and Lord Pirbright 
have consen to act as trustees to the homes. 

The extent of the assistance to be rendered by the 
building trades will be the erection and equipment of 
six Cottage Homes, comprising in all 100 beds, together 
with the necessary offices and a large recreation room 
and workshop. These six homes will be known as the 
Building Trades’ Gift to the Nation. 

The gift is to primarily take the form of contribution in 
kind, and offers of building materials, finished joinery, 
cay appliances, and the like will be gladly welcomed. 
It is, however, hoped that where firms cannot see their 
way to contribute in kind, they will not hesitate to assist 
with cheques to meet the cost of such labour as cannot 
be gratituously obtained. 

a the collection of materials and work, the 
supervision of the building in course of construction, the 
gift will, of course, not be hampered by any unnecessary 
administration expenses; seeing that not only has the 
technical direction and advice been offered by several 
architects and surveyor, but presents have even been made 
of such minor matters as stationery, drawing materials, 
printing, lithography, &c., required for the office, 

The administrative work, together with the construc- 
tion of the homes, will be in the hands of a small execu- 
tive, comprising the originator of the gift; Mr. Edwin 
O. Sachs, acting as chairman ; erick R. Farrow, 
F.R.LB,A. ; 
Ellis Marsland, district surveyor ; with Sir John Taylor, 
K.C.B. (Her Majesty’s Office of Works); Mr. Thomas 
Blashill, F.R.I.B.A. (late architect of the London 
County Council); and Mr. Arthur Cates, the President 
of the Royal Institute of British Architects (late Crown 
Surveyor) as advisers. i 
The correspondence in connection with the gift will be 
dealt with by the executive at the offices of the British 
Fire Prevention Committee, who have lent their reading- 
room for this purpose, and all offers of contributions, 
&c., should be ce eam to: The Executive of the 
Building Trades’ Gift, 1, Waterloo-place, Pall Mall; 
whilst all cheques should be crossed ‘‘Lloyd’s Bank” 


>| (Building Trades’ Gift, No. 1 account). 


All contributions will be acknowledged by the Execu- 
tive, and all receipts for cheques will be signed by two 
members, whilst the accounts will be duly audited by 
representatives of the donors. The editor of the Builder 
has courteously offered his columns for the public ac- 
knowledgment of the gifts, which will also be announced 
in the usual way, both in the daily and in the technical 
ress. The donors will be represented by a limited num- 
r of ‘‘stewards” acting for the builders, the material 
makers and the specialist firms respectively. Mr. J. 
Howard Colls, Mr. George Jennings, and Mr. J. Randall 
are the first who have kindly accepted stewardships. _ 

There is perhaps one final feature ee the gift 
which may particularly appeal to the building trades : 
namely, that the discha soldier who can show that he 
has for some years been working in the building or allied 
trades, prior to service with the colours, or having been 
connected with these trades whilst a reservist, will have 
preference when a selection has to be made for a place in 
the homes in question, so that the homes will always be 
identified with the interests of the donors. 





LocoMOTIVES IN GERMANY.—No fewer than 600 loco- 
motives are required for the Prussian State lines. Ten- 
ders have been received for 136 goods engines at 3165/. 
each, and for 77 more at 2920/. each. Tenders have also 
been received for 69 express locomotives at 3140/7. each ; 
for 48 passenger engines at 31067. each ; and for 59 smaller 
engines at Z. each. Tenders have finally come to 
hand for 38shunting engines at 1465/. each. The remain- 
ing engines have been taken at prices ranging from 2275/. 





Speed attained was considerably in excess of that required 
by the contract, namely, 31 knots. 


each to 2484/. each. 


Mr. F. Hammond, F.R.I.B.A. ; and Mr. h 


THE WAR IN SOUTH AFRICA. 
To THE Epitor or ENGINEERING. 

Srr,—Our war critics should make an ample and 
generous allowance for the immense difficulties of a cam- 
paign for which we had no preparation whatever. 

One great initial error has dominated the war since its 
a " t—the attempt to defend N. Natal with an 
insufficient force. 

In 1810 Napoleon sent Massena, his greatest Marshal, 
with a large army to eat up the British forces in the 
Peninsula. Wellington caused the country in front of 
him to be devastated, and he retired on his lines at Torres 
Vedras with results well known by us all. By some it is 
regarded as his greatest feat of arms. Had the late 
General Symons been given a free hand,’ he would 
naturally have followed the great Duke’s methods. The 
north of Natal would have been stripped of its food- 
stuffs as far as possible, railways would have been crippled 
and our small forces withdrawn behind the Tugela, an 
concentrated at Colenso, which is ed as the 
strongest natural position in Natal, and was probably 
known as such to our Intelligence Department. The 
accumulation of stores at Ladysmith, a weak position to 
defend, can therefore only be explained by some un- 
fortunate political considerations. 

Thus came about those early ents which did 
not succeed in arresting the Boer invasion, but did result 
in locking up our force in Ladysmith. 

All this, of course, completely upset the plan of cam- 

gn assigned to the forces under General Buller. 

oreover, our want of transport has tied our forces to 
the railways. Taking all these adverse circumstances 
(and there are many others) into consideration, our 
advance towards our objective was prompt and meritori- 
ous, until we were checked at Colenso and Modder River. 
It is distressing to lose so many brave men, but Lord 
Roberts and his staff cannot fail to benefit by the ex- 
periences we have gained. What are these experiences ? 

It has become very evident that the mobility of an 
army of mounted infantry or ee gives im- 
portant tactical and some — advantages. The 
latter, however, will disappear after February through 
lack of forage on the veldt, and the tactical advantages 
should be met by our own employment of more mounted 
men, preference being given to local forces, and to those 
who are acquainted with the Afrikander and the native 


langu 
We have discovered that the Boers can defend an 
ition with great pertinacity, but are 





entrenched 
unable to deliver a counter attack, even against troops 
already shaken by heavy losses, The remedy appears to 
be, that we should surround a position so held. and em- 
ploy pick and spade to protect the thin line of attack so 
produced. 

Another experience has been that a position strongly 
held by good shots and with magazine rifles, and aided 
by machine guns and artillery firing smokeless powder 
cannot be captured by a frontal attack over open ground 
in the light of day, but that it can be captured in the 
dusk of the evening. We may, therefore, anticipate with 
some confidence that the established custom of ‘‘ attack 
at daybreak” will give place to the attack at sunset, as 
occurred at Elandslaagte, fortuitously and without design. 
The old custem is distinctly inferior to the evening attack 
in many respects. Thus, the artillery preparation must 
ave ceased for many hours of darkness, during which 
time the defenders can re-occupy and repair their trenches. 
On the other hand, the evening attack can be made 
instantly on the guns of the attack ceasing their fire. 
Moreover, the growing darkness detracts from the 
accuracy of the defender’s rifle fire, and favours t 
drilled and — to the use of the bayonet. C) 
foe being outflanked and his retreat wllnsectivn 5 the result 
should be a victory for the attack. 

A very disagreeable ee has been the capture of 
small detached bodies of troops by the Boers, who, by 
their mobility, were enabled to surround our men and 
force them to surrender. This can only be avoided by 
ceasing to detach small bodies for any purpose, unless 
they possess great mobility. Again, the nature of the 
country is such that our foe generally has a strong posi- 
tion on which he can retreat, and often has so retreated ; 
and our forces being locally outnumbered, were unable to 
prevent such retreat. There are, of course, many other 
experiences, such as Boer spies throughout our colonies, 
foreign help to our foes vid Delagoa Bay, &c.; but the 
above are — the most important, and many of 
them will vanish when our transport is organised mie f we 
are able to take the field in reality, and attack the enemy 
without undue haste and in a deliberate and scientific 
manner. It has been a scramble—a nightmare—up to 
date: and the people to blame are not our generals, or 
the men they command. 

General French has recently ene the dead block 
that affairs had apparently reached his advance on 
Colesberg, thus threatening the Boers’ and causing 
them to evacuate Rensburg, which is said to be strongly 
entrenched, without a fight. Although the Boers appear 
to outnumber French, he has ma to nearly surround 
them at Colesberg, as his left is nearly three miles north 
of that — and his right threatens the Orange River 
road. ‘Thus, the Boers have the power by internal lines 
of striking hard on any portion of this weak sag, See 
French’s position would precarious. But the rs 
—_—- desire to attack any position, however weak it 
may be. Kuruman, Mafeking, and Lao itself 
rove this fact clearly. Also, General Gatacre, after 
is defeat at Stormberg, although holding a weak line 
stretching from Molteno to Queenstown, een which 
lay the rebel town of Sterkstrom, was not attacked by 
the Boers until January 3, when they tardily, and in a 





very half-hearted way, at Bushman’s 
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unding it with a big gun from a aumnanting position. 
eenseex on the arrival of our artillery and infantry, the 
former had merely to fire for ten minutes, and the latter 
to advance in skirmishing order, to damp the Boers’ 
ardour for an attack !—and they retired, carrying off 
their big gun successfully, our general having no cavalr 
present to send in pursuit. The Molteno garrison, whic 
appears to be quite ‘‘in the air,” was merely threatened ; 
but had the Boer attack on Bushman’s Hoek succeeded, 
Gatacre’s position, as a whole, would have become 


critical. 
Yours faithfully, 
January 8, 1900. Fietp Orvicer IN ’84 





OPENINGS FOR MECHANICAL ENGINEERS 
IN CHINA. 
To THE Eprtror oF ENGINEERING. 

S1r,—The Christmas holidays have prevented me re- 
plying earlier to Mr. E. G. Constantine’s letter in your 
issue of December 22 last. : 

With regard to the material with which the “‘ Rocket 
of China ” was built, I believe that Mr. Constantine is in 
the main correct; but the question is, who is to 
credited with the honour of designing and building the 
first locomotive in China? It is a fact that Mr. Kinder 
did design and superintend the building of the ‘‘ Rocket 
of China,” and I think all the greater credit should be 
given to him on account of his ability in being able to 
design and build an actual locomotive from such material 
as he could gather together at the \comparatively small 
works then existing at Tongshan. ‘= 

I have the greatest respect for Mr. Bunt’s ability, 
energy, and ingenuity, and there is no doubt that he 
accomplished much in designing and building the loco- 
motive at the Shanghai Arsenal in 1891 referred to by 
Mr. Constantine, but I fail to see how the credit can be 
given to Mr. Bunt for designing and building the first 
locomotive. 

I observe that Mr. Constantine states that all the parts 
for this locomotive were constructed entirely at the 
arsenal, except the Hancock inspiratur and the steam 
gauge. I therefore conclude the boiler tubes, copper 
pipes, springs, and lubricators were all made in the 
arsenal. : : 

With regard to the question of ‘‘ designing and build- 
ing” a locomotive, all the British locomotive builders 
design and build their engines ; but they, of course, do 
not make anything like all the material u in the 
engines, yet no one would say that therefore on that 
nee the engines were not ‘‘designed and builc” by 
them. 





Yours faithfully, 
STEVENS, 
per W. E. 
9 and 11, Fenchurch-avenue, London, E.C., 
January 4, 1900. 


w. 








MANCHESTER SEWAGE. 
To THE Epiror or ENGINEERING. 

Sir,—I was much interested in your article on this 
subject, and was pleased to see you point out that the 
experimental stage of the biological treatment of sewage 
is past, and that it is now safe to enter upon large under- 
takings in that direction. In support of your view, which 
is also shared by experts generally, permit me to say that 
in the year 1889 the Batley Corporation constructed eight 
contact-beds at their sewage outfall works. These beds 
were worked on an eight-hours cycle, giving the greatest 
satisfaction for about five years. In consequence of the 
continued increase in volume of the sewage at the outfall 
works during the last five years, due chiefly to the diver- 
sion of sewage from natural watercourses to the sewers, 
these contact-beds have become too small. Recently, 
however, my committee gave me instructions to prepare 

lans, &c., for the construction of additional contact- 
peds. It should be stated that the sewage contains a 
large percentage of trades waste, including that from 
wool scourers, carbonisers, dyers, &c., which is, after it 
has been passed through various screens, blended in tanks 
whose combined capacity is equal to one day’s dry weather 
flow. It should be further stated that these are not the 
oldest contact-beds in this country. 

In regard to the letters by your correspondents Mr. 
J. B. Petrie and Mr. H. M. Hartland, I fail to see the 

ints of their arguments, unless it is that mes § are either 


tested, that both forms of subsequent process are as un- 
necessary as impotent to effect the object required. 

As regards biolysis, in its normal evolution in sewage, 
the process is continuous, and every constituent is reduced 
or purified ; whilst, if we take the clinker-bed process, we 
find it only a crude revival of the Massachusetts experi- 
ments of several years ago. Both systems fail for the 
same reason. The bacterial functions are jumbled 
together ; whereas it demands both separate and distinct 
conditions in which to work, or it fails to effect its normal 

urpose. This is seen in every result, published alike for 
sachusetts, for Manchester, Crossness, Sutton, and 
Hampton. The result, apart from reduction in sludge 
cost, is the effluent, in the two most difficult forms of 
impurity to eliminate, is more impure than the raw 
sewage itself, 2 cz. in dissolved organic matter and 
chlorides. ? 

If we consider the ultimate effect of this increase 
(ranging from 1 to 50 per cent.) in its relation to such a 
water as the Ship Canal, the problem admits of but two 
solutions. First, we may assume this abnormal form of 
impurity (partially reduced) is beyond the bacterial func- 
tion, ‘‘and remains inert,” but providing an ever-increasing 

uantity of gelatinous product in the ShipCanal. We have, 
dir no available evidence supporting this view of the case. 
The second and true solution is, that the partially reduced 
impurity is y to combine with any form of putrescible 
impurity with which it comes in contact, with the in- 
evitable result that putrefaction would occur in the water 
of the Ship Canal. We have ample evidence in support 
of this view of the case. For example, take the single- 
jon | analysis of Hampton Effluent, tested October 9, and 
published in your contemporary, October 20. In this 
case, the sewage undergoes both a triple clinker-bed pro- 
cess, with subsequent aeration and treatment through 
land. The oxygen required by the sewage as it left the 
clinker beds was HO; as it left the land to enter the 
Thames it was 7.18, or nearly double. Of course, the 
Thames is vastly different from the Ship Canal, or putre- 
faction in this case would simply be a question of time, 
temperature, and air supply ; and it is obvious that the 
clinker-bed process, coupled with precipitation and treat- 
ment through land, would not prevent subsequent 

“gma in Manchester sewage occurring in the Ship 

anal. 

In giving the following tests and analysis bearing on 
the subject, permit me to say they result from frequent 
samples mixed over the 24 hours from bacterial purifica- 
tion operating on a continuous flow of about 1000 gallons 
of sewage per day. The period allowed for purification 
between sewage of effluent is one hour. 

I may also say, the experiment was more in the nature 
of a practical test of these obscure phenomena in the 
bacterial process than testing the highest standard of 
purity available ; for at this period, April and May, 1888, 
very little was known of how the bacterial function 
operates in sewage. In consequence, essential features of 
its successful evolution were but partly employed for the 
first 10 out of the 27 days over which the experiments 
extended. Their absence was discovered simply because 
the same phenomena, or the increase of dissolved matter 
and chlorides was met with as attends clinker bed effluent, 
in this case for the first five days. The reduction of the 
total organic and volatile matter was 98, 94, 92, 97, and 
90 per cent. respectively; for the four succeeding days it 
was 78, 80, 90, and 40 per cent. On the 10th day, by re- 
arrangement of process, and continuous working as far as 
circumstances allowed, the organic reduction reached 
80 per cent., afterwards maintained, the average over all 
being 77 per cent., whilst the increase of dissolved and 
chloride impurity was found to be largely a question of 
continuous work. The matter was tested twice with 
similar results, each test occupying three days. __ 

The operations were made as continuous as possible 
the first day. Normal process thereby being secured, 
the second day the operations were made intermittent, 
the process thereby falling in effect to nearly bacteria 
bed level. The third day the operations were again 
made as continuous as circumstances allowed. The fol- 
lowing analysis, confined to dissolved and chloride im- 
purities, gives the result of the test on a continuous flow 
of sewage : 





irectly, or indirectly, 8 ng or prospective. 
in grinding the proverbial axe. 
Yours truly, 
O. J. Kirsy, 
Borough Engineer, Batley. 

P.S.—The Mayor of Batley remarked to a D.Sc. who 
was visiting the works a few days ago, ‘“ Although we 
did not call these beds ‘bacteria beds,’ they did their 
work admirably.” 

To THE Epiror or ENGINEERING. 

Srr,—Commenting on Mr. Petrie’s letter, ENGINEERING, 
December 22, the opinion is expressed that the only 
method whereby Manchester sewage could be rendered 
safe from su uent putrefaction in such a water as the 
Ship Canal, is biolysis, coupled with precipitation and 
treatment through land. As this matter is directly vital 
to Manchester, and indirectly to all local authority, per- 
mit the writer, as being perhaps the only one having 
practically tested some of the important facts involved, 
to submit the evidence available on the subject. 

As regards biolysis in sewage, if the above theory is 
based on the bacteria-bed eee. the facts are t 
you; on the other hand, if based on true or normal bac- 


terial effect, it can be shown clearly on evidence, easily 
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Test made to Ascertain whether Normal Purification 
Continues or Ceases in Effluent when passed into the 
Open Air without further Treatment.—The effluent was 

along a channel or run formed nearly level about 
320 ft. long; the period occupied by the efiluent in tra- 
versing the run, tested by corks, was about 36 minutes. 
The sewage, tested as it left the bacterial apparatus, re- 
quired 1.15 grains of oxygen per gallon ; tested at the 
end of the run it was 1.00, showing a continuous reduction 
of 15 per cent. in 36 minutes ; circumstances prevented a 
more extended test, beyond taking examples. One, taken 
at the apparatus, was treated with permanganate; the 





other, from the end of the run were corked natural; in 
12 hours the samples were indistinguishable by appear- 
ance, sediment, taste, or smell. From this result I con- 
clude that normal bacterialised sewage is quite incapable 
of subsequent putrefaction, under all natural conditions of 
time, temperature, and air supply. 

Test to Ascertain the Effect of Land Filtration or Bac- 
terialised Sewage.—A filter 3 ft. deep by 12 in. square was 
formed of three 12-in. stratums*of coarse gravel, coarse 
sand and gravel, and sandy loam, to avoid any risk of 
pressure. The effluent was syphoned out 24 in. below 
the surface level with the following result. An average 
over three days confined to the two constituents in- 
creased by clinker bed procers cn sewage : 

Bacteria- 
lised Thesame Per- 
Effluent Effluent centage 


without with Fil- Diffe- 
Filtra- tration. rence. 
tion. 
Dissolved impurity... 45.74 44,98 1 
Chloride 55 x 481 4 66 3 


From the above result it is seen that land filtration of 
the most perfect type, unless it. can be employed with 
vaguely growing crops or vegetation, has no appreciable 
effect on bacterialised sewage: a result in exact accord 
with the result of land treatment of Hampton sewage 
previously given, allowing for the difterence.in the nature 
of the filters employed. Therefore, I beg to submit that 
all available evidence proves that clinker bed biolysis, 
sts agp with precipitation and after treatment through 
land, would not prevent subsequent putrefaction in 
Manchester sewage occurring in the ship canal. 

Yours faithfully, 
Hivi-HArtLanp. 
2, Hawthorn-terrace, Hillsborough, Sheffield, 
January 1, 1900. 








THE TARE WEIGHT OF MOTOR VEHICLES. 
To THE Epitor oF ENGINEERING. 

Srr,—As Parliament will probably have something to 
say about heavy motor car traffic next session, and espe- 
cially about the law regarding tare weight of vehicles, a 
short review of the leading points connected with this 
matter will not be out of placa, and I therefore ask per- 
mission for a few words on the subject. 

Since railways in this country became a ‘‘ power,” laws 
have been passed from time to time restricting the use of 
self-propelled vehicles on common roads. Amongst some 
of the last editions is that of 1896, limiting the tare 
—are of motor cars to 3 tons; whilst the latest is that of 
1898, putting a tax of 10/. a year on every traction engine. 
Such and similar Acts have put an end to goods transport 
on common roads. 

The public were informed that these restrictions were 
for the common good, the saving of roads, &c. Thus the 
railways under the Acts of Parliament since that time 
have had it all their own way, and well do their directors 
understand how to utilise their monopolies, not always to 
the benefit of the country ; trade suffering, some branches 
of industry vanishing altogether. Towns with large 
railway facilities have increased, villages have decreased; 
whilst large landowners, being compensated by the in- 
creased value of their town property, view the decay of 
their outlying country possessions—mostly brought about 
by difficulty of transport—with indifference. 

So it came about, some four years ago, that heavy motor 
vehicles came to the front once more, especially to super- 
sede heavy horse traction in the streets and for short dis- 
tances, say up to 20 or 30 miles. I cannot help here 
mentioning the name of Mr. A. J.. Jones, who, during 
the years of disappointment and indifferent results of 
trials, kept true to his conviction: ‘‘ Ultimately goods 
will be transported on common roads.” 

During several years of experimental work, little pro- 
gress was made, and it is only recently since the leadin 
conditions governing all self-propelled vehicles—or whic 
ought to govern them—have been taken into consideration 
by the designers of heavy motor vehicles, that success 
is assured, although there is yet room for improvement. 
Neverthelees, from the engineering point of view, the 
heavy motor car is all right. 

This cannot be said from the commercial side of the 
question, however, where the law limiting tare weight 
of motor cars to under three tons is the stumbling-block, 
inasmuch as a tractor can only be made to carry four 
tons, which is not sufficient to be a commercial success, 
A net load of 10 tons is required. 

It is a pity that any controversy in this subject is 
necessary at all, because the very idea of connecting tare 
— of self-propelled vehicles with the spoiling of 
roads is absurd ; since it is understood that it is the very 
weight—whether tare or otherwise—by which the driving 
wheels are pressed upon the ground, and which is not 
only indispensable in order to enable the vehicle to move, 
but which likewise can be made use of in a way to im- 
prove the road, certainly not to injure or spoil it. All 
that is required is to have the driving-wheel rims of 
sufficient width. This is testified by the traction engine; 
and that law which governs traction engines and steam 
road rollers, where the boiler and engine provide the 
necessary weight, and which likewise governs light motor 
cars, where passengers ee the weight, is the same 
for heavy motor cars, where the weight of the goods to 
be carried must be taken full advantage of, especially as 
here generally the steering axle is weighted by the boiler 
and engine, and is therefore a hindrance. 

Some trials last summer testified this, namely, motor 
cars unloaded were not able to mount an incline, and as 

writer was told, there was great consternation and 
head-shaking. But next day—to the astonishment of all 
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around, perhaps, some makers excepted—the said cars 
when fully loaded went up the hill in grand style; and 
that car gave the best result which had its driving axle so 
as to be acted upon by the full weight of the total load. 
All this isin harmony with natural law ; whilst to expect 
a car unloaded to mount a hill is not consistent anyhow— 
not with gearing as at present in use. 

All this shows that, in the first instance it is the very 
weight of the load by the helpof which any self-propelled 
vehicle can be made to move at all, no matter whether 
this weight is brought about by tare, or by something else; 
whilst, on the other hand, any possible bad effect such 
weight may have upon the roads can be counteracted by 
giving —— th to the rims of the driving wheels, as 
mentioned before. Thus every motorcar, ever so small or 
ever so large, can be made so as to have a beneficial effect 
upon the road, according to the load it carries ; that is, the 
heavier the load, the broader the wheels, the better for 
the road, no matter what that road may be. To show 
further that the restriction of tare weight is absurd, 
allow me to submit the following comparison between 
two vehicles. Take one car A, the larger one, carrying a 
load of, say, 14 tons, upon two driving axles, each having 
two driving wheels, tare weight 6 tons, total weight 20 
tons ; the other smaller car B, carrying a load of 8 tons 
upon one driving axle with two driving wheels, tare 
weight 4 tons, total 12 tons—yet what do we find? Al- 
though car A has the larger tare and load, each driving 
wheel is pressing down with a weight of only 5 tons upon 
the ground ; whilst the smaller car B, with less tare and 
load, each driving wheel is pressed with 6 tons upon the 
ground, and beyond this the larger car may be many 
times the commercial value of the smaller car. 

Taking another view of the subject; permit me to re- 
produce a few words from my pamphlet, “‘ Haulage of 
Goods on Common Roads,” published by the Liverpool 
Booksellers’ Company. On page 10 we read the following: 

“To view the limitation of the ‘tare weight in its 
proper light, it will be shown that it is justified by horse 
traction, but. not by that of self-propelled vehicles ; be- 
cause in the first instance this law gives to the authorities 
an easy mode of controlling and preventing undue loads 
and long strings of horses in the streets. It prevents 
undue weights being me on comparatively narrow 
wheel rims, and here lies the difference between horse 
traction and that of self-propelled vehicles. A narrow 
rim is favourable to horse traction, but is injurious to the 
road ; whilst a broad rim is favourable to self-propelled 
vehicles, and is not injurious to the road. 

‘‘At present a vehicle drawn by horses, tare weight 
just under 3 tons, may load 12 tons, in all 15 tons, as can 
be frequently seen in Liverpool, resting on four 6-in. 
broad wheels, besides eight or twelve horses’ shoes—such 
as they are—which certainly do not improve the road. 
On the other hand, a motor car carrying 10 tons, total 
weight under 15 tons—having broad tyres, as broad as 
the authorities may wish—does not deserve to have its 
tare weight limited. Therefore, leaving the law of limi- 
tation of tare weight in force for horse traction, but 
annulling it for self-propelled vehicles, would be just, 
and would satisfy all parties concerned.” 

With regard to the streets of towns and suburban 
roads, what do we find? Rails laid down for tramcars 
and light railways do not improve the roadway, neither 
are they a boon to the common traffic generally. Rails 
spoil the roads, and unless kept in strict repair, are 
positively dangezous. 

As regards the width of driving wheels, these should 
be made as broad as possible, not Jess than 14 in. for a 
10-ton load. It must be taken into account that the 
driving axle can be placed so as to take up part of the 
tare weight commonly resting upon the steering axle. 

The steering axle and wheels, unless used for driving 
purposes as well, should not be loaded unnecessarily, for 
reasons previously mentioned. The width of the steering 
wheel rim may bs the same as in horse-driven vehicles. 

Although the construction of a heavy motor vehicle 
may be as perfect as possible, yet this is no guarantee 
for good working. Bad loading or bad application of the 
driving power will act detrimentally, especially the 
sudden opening of the stop-valve, or applying the dodge 
of using high-pressure steam on low-pressure piston, 
which acts like spurs upon a horse, that is, the vehicle 
will jump, when the load is heavy enough to cause the 
driving wheels to grip; if the wheels do not grip, then 
the car will stop, and the wheels will slip. This refers to 
the starting, which for any vehicle is the critical moment. 
Thus, before calling a self-propelled vehicle perfect, it 
must be able—at starting—to make use of its full power, 
and the first movement must be as slow as it is in horse 
traction. A mistake, however, cannot affect the road, 
only the pocket of the holder. 

The only other point besides tare weight in which the 
authorities may interfere refers to the total dimensions 
of the vehicle, with or without a trailer. Hitherto the 
motor car may have one trailer. But here it must 
pointed out, that what will suit in one district will not 
suit in another; there is a vast difference between, say, 
the City of London and the City of Liverpool, for in- 
stance. In the latter place everybody, so to say, lives 
and dies by the working of heavy transport. What would 
prove a nuisance in Cheagelin, Laneien, may be quite con- 
sistent in High-street, Oldham ; therefore, the question as 
regards total dimensions may be left, I think, to the 
local authorities. In every case, the largest dimensions 
allowed in ordinary horse-traction, or in tramcar work, 
should not be less’ in the case of the heavy tractor or 
motor vehicle, with or without trailer. For Liverpoo 
this will mean a wagon with three horses, tandem, say 36 ft. 

A tractor, complying with the above particulars, will 
certainly be an improvement in every respect upon the 
Present heavy horse vehicle, not only from the commer- 


1 | and Chermside be included. He will find that there are 


require less repairing, and as regards appearance, the 
heavy tractor will compare favourably with the horse 
vehicle. See a load of 8 or 9 tons of corn or cotton 
drawn by two or three horses, scrambling along, the 
carter shouting and whipping, the horses sweating and 
slipping; it is certainly not an edifying spectacle, and 
most decidedly surpasses all the nuisances a heavy motor 
car is capable of causing. 

Ina pearance, the loaded motor car will be similar to 
that of an ordinary loaded wagon minus the horses ; 
whilst in manceuvring it will be as handy, quick, and 
nimble as a medium-sized tractionengine, without a trailer. 

_ Before closing this letter, I cannot help drawing atten- 
tion to the importance of transport, and to the indiffer- 
ence with which this mighty question—in spite of all 
that has been done—so foe kes been treated. 

With the making of railways and some canals, every 
country consoles itself that it has done its duty; but 
looking at a railway map of any country, observe the 
immense tracts of land far away from the railways, and 
where railways and canals—on account of the enormous 
cost—cannob be made and maintained. 

Here the self-propelled vehicle may come in as that 
mighty connecting link, bringing the wants and taking 
away the surplus, feeding with one hand the main arteries 
—the railways—and with the other the distant villages, 


transport, have been left to decay, more or less. See the 
blessing yet in store for man ! 

_ Lastly, I may draw attention to the different agita- 
tions going on in this country as to the alteration of the 
tare-weight limit ; that difference of opinion on the sub- 
ject should prevail may not surprise, and no doubt every 
one concerned has a reason for his views, and the steps he 
takes in the matter; but let it be remembered here that 
it will be a thousand pities to have the hard-earned 
fruits of the previous experimental work spoiled, not only 
to the detriment of those makers who have toiled so 
patiently and paid so dearly, but also to the detriment of 
the community at large. 

am, Sir, yours very faithfully, 
WILCKE. 





TUNNELLING THE SIMPLON. 
To THE EprtTor oF ENGINEERING. 

Sir —In your paragraph on ‘‘ Tunnelling the Simplon,” 
on page 827, you give 1000 as the approximate number of 
men engaged in excavating the tunnels. During the 
month of October last the number of men employed per 
eight hours’ shift in the tunnels on the Swiss side was 470 
and 250 on the Italian side. On the outside installations 
1099 men were at work, which gives a total of 3259 per 
day ; moreover, since that time the number employed at 
Iselle, the southern entrance, has been largely increased. 

Your statement as to the heat in the excavations be- 
coming tomewhat troublesome is misleading: no prac- 
tical difficulty is experienced ; in fact, so good is the ven- 
tilation that the men at the face are continually in a 
breeze of fresh air, with the thermometer standing be- 
tween 73 deg. and 76 deg. Fahr. The cross-cuts connect- 
ing the two parallel headings are generally 328 fs. apart. 


Yours truly, 
Davos, January 2, 1900. C. B. F. 








STANDARDISED DRILLINGS. 

To THE Eprton oF ENGINEERING. 
Srr,—The American Foundrymen’s Association Com- 
mittee on Standardised Drillings desires to report that 
there now are nearly one hundred and fifty laboratories 
using its standards. As some laboratories use more of 
one sample than another, the Committee, through your 
courtesy, desire to hereby notify all who have purchased 
sets of three or four bottles, that they can now obtain 
separate bottles of samples A, B, C, and D for 2 dols. 
each. There are quite a few laboratories that have not 
yet adopted these standards, and those who are interested 
in bringing about a greater uniformity in analysis, which 
these standards are rin 97 So do, will please address any 
member of the followin mmittee : 

Tuos. D. Wrst, Chairman, Sharpsville, Pa. 

Dr. R. MotpENKE, Penna Malleable Co., Pittsburg. 
JamES Scort, Lucy Furnace, Pittsburg, Pa. 

P. W. Gates, Gates Iron Works, Chi » Ill. 

E. H. Putman, Moline Plow Company, Moline, Ill. 








THE R.E. OFFICERS’ LIST. 

To THE Epitor OF ENGINEERING. 
Srr,—Your anonymous correspondent, ‘‘ Vigilant,” who 
attacks the officers of the Royal Engineers with such 
evident malice and jealousy, can easily find what he pro- 
fesses a desire to discover. in the Royal Engineers’ Journal, 
which is published monthly by Mackay and Co., Chatham, 
and can i purchased for the sum of 104d. (postage paid). 
A full list of the officers of the Royal Engineers is 
printed in the supplement of this Journal, and it gives 
the duties and work of each officer. Any unbiased per- 
son, whether an M.P. or not, who examines this list, can 
see for himself that the average Royal Engineer officer 
is one of the most useful men in Her Majesty’s service. 
On turning over the leaves of the said supplement to the 
Royal Engineers’ Journal, he will also find the groupings 
of employment, both purely military, and semi-military, 
like the ordnance survey. He will find that there are 
168 Royal. Engineer officers now with the South African 
Field Force, if Generals Warren, Kitchener, Nicholson, 


many other military duties, in addition to those con- 
nected with the South African war, which Royal Engi- 
neers are called upon and required to perform, ~ 





cial point of view, but because streets and will 


farms, works, mines, &c.; all of which, so far, for want of- 


THE PURIFICATION OF WASTE WATER 
FROM FACTORIES. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, Janu 9, Mr. Charles 
Hawksley (Vice-President), in the chair, two papers were 
read. The first on ‘‘ The Purification of Water after its Use 
in Manufactories,” by Reginald A. Tatton, M. Inst. C. E., 
dealt with the seriously polluted condition of the rivers 
in the Mersey and Irwell Watershed, which had for many 
years been the subject of complaint. Although in some 
instances works for the treatment of sewage and trade 
waste had m constructed, the matter had not been 
taken in hand seriously until the formation of the Mersey 
and Irwell Joint Rivers Committee in 1891. This au- 
thority, which consisted of 24 members representing the 
County Councils of Lancashire and Cheshire, and the 
County Boroughs in the Watershed, was constituted 
under a Provisional Order of the Local Government 
Board to enforce the powers of the Rivers Pollution 
(Prevention) Act 1876, the application of the Board being 
supported by the manufacturers, who urged that the 
work should be taken in hand by a representative central 
authority, so as to insure to them uniformity of treat- 
ment. In addition to the Act of 1876, the joint com- 
mittee obtained further Parliamentary powers in 1892, 
The author gave tables showing the number of manufac- 
tories in each industry from which waste waters of a 

luting character were discharged, and a comparison 
poawens the number of purification works constructed 
in 1893 and at the present time. A special descrip- 
tion was given of the works at three manufactories 
where the trade waste was efliciently treated, together 
with the cost of the works and the annual cost of treat- 
ment, and the paper was accompanied by plans and sec- 
tions of these works. The manufactories referred to 
were those of Messrs. R. Clay and Sons, Kelsall and 
Kemp, and Sy¢dall Brothers. Messrs. R. Olay and Sons 
carried on the process of ordinary bleaching, dyeing, and 
finishing, and the works for purifying the trade waste 
consisted of precipitation tanks and filters, sludge tanks, 
yor &c. The volume of water at times amounted to 

,000 gallons per day: it was treated with lime and 
‘iron alum,” and settled in tanks in which most of the 
suspended solids were intercepted ; from these tanks the 
water was pumped to a second series of tanks for further 
precipitation, and the clear liquor was finally passed 
through cinder filters to the stream. 

Messrs. Kelsall and Kemp were woollen manufacturers, 
dyers, and finishers. The trade waste was of a very 
polluting character, owing to the amount of soap used in 
the scouring processes and the extracted from the 
wool, The waste containing the grease, &c., was ve 
separate from the dye-water in the mill, so that it might 
be treated by itself. Itwas pumped into a series of three 
tanks, in which the solids were precipitated by lime and 
ferric chloride, the clear liquor rng forward through 
a second series of tanks and filters into the stream ; 
the sludge was discharged on to filters composed of 
cocoanut matting, and after it had dried sufficiently, 
it was pressed, and the oil extracted. The dye-water 
from the mill, to which was added the clear liquor 
from the grease tanks when they were being drawn off 
for cleaning, was settled in a series of tanks, and filtered. 
The volume of water dealt with was 180,000 gallons per 
day. Messrs. Syddall Brothers carried on the processes 
of calico printing, dyeing, and bleaching, and the pollu- 
tion was caused by alizarine, logwood, and other ,dyes, 
soap, starch, &c. The total volume of the trade waste 
amounted to about 70,000 gallons per day; the water 
from the various departments was collected to a well, 
whence it was pumped to the purification works, which 
consisted of a central settling tank and two precipita- 
tion tanks used alternately, cach of the latter one 
days’ supply ; iron alum was used as precipitant. The 
sludge was drawn from the settling and precipitation tanks 
into a well and was thence pumped to a sludge-drying 
area, The water from the Pe pag ge tanks was 
finally filtered through fine es. A description was 
given of the methods adopted at another print works in 
the Watershed, where the waste waters from the logwocd, 
indigo and ror Be ha severally subjected to a prelimi- 
nary treatment before being sent forward to the pre- 
cipitation tanks ; in the case of the logwood, the object of 
this preliminary treatment was to reduce the cost of treat- 
ment in the tanks, as it was found that the concentrated 
logwood liquor was more easily dealt with by itself 
than when mixed with other waste. The indigo and 
soap-recovery plants were remunerative and should 
be adopted at all works where ible. The method 
of treating the different polluting matters sepa- 
rately should receive special attention, as being un- 
an the most economical and efficient. In addition 
to the detailed description of the works mentioned 
above, suggestions were given as to the methods of treat- 
ment which should be adopted at bleach works, paper 
works, tannera’ and fellmongers’ works, breweries, 
collieries, and chemical works. The polluting waters 
from bleach works might be treated by. recipitation in 
tanks similar to those of Messrs. Sy 1, and, if con- 
venient, it was advisable to separate the final wash- 
water, to reduce the volume, as that water was usually 
ure enough to be discharged direct into the stream. 
he water from the keirs, being highly concentrated, 
should be collected in a separate tank and discharged 
gradually into the remainder of the water for treatment. 
The materials used in paper works varied so much that 
it was impossible to describe a typical purification plant ; 
if esparto grass or straw was ao evaporators should be 
pe down, and the soda ash recovered, the wash water 

ing precipitated in tanks; precipitation tanks were 
also required at mills where rags, hemp, &c., were used. 





Yours Ka 
January 7, 1900. J, T. Buckni1. 


The more extended use of wood pulp had materially 
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reduced the pollution, The polluted water from tan- 
neries, fellmongeries, and breweries should, if possible, 
after preliminary treatment, be admitted into the sewers; 
but if this was impossible, efficient precipitation tanks, 
followed by filtration or land treatment, were necessary. 

The second paper, on “ Experiments on the Purifica- 
tion of Waste Water from Factories,” by W. O. E. 
Meade-King, M. Inst. C.E., was an account of experi- 
ments made with a view to arrive at a simple and efficient 
means of dealing with foul waters after their use in manu- 
factories. Many b paymee already existed by which these 
waste waters could be dealt with, and doubtless there were 
those who would find nothing new in the treatment recom- 
mended ; but the position of a manufacturer was very 
different from that of a local authority, who, upon bein 
called upon to carry out works for sewage purification, coul 
obtain sanction to a loan for the purpose, the repayment 
of which was extended overa considerable number of years; 
whereas the individual could obtain no such sanction, but 
could be called upon to carry out such works at his own 
expense. It was, therefore, an important matter that the 
most simple process obtainable should be discovered, and 
it was hoped, if the paper taught nothing new, it would at 
any rate cause ventilation of the subject, and so be the in- 
direct means of attaining the object in view. It was hoped 
that comments would be made on the use of salt water as 
an addition to certain precipitants for the purpose of caus- 
ing rapid precipitation. The author was not aware that 
any such treatment had been previously tried; and it 
was such a simple expedient that, even if it proved a 
failure when tried on a large scale, its trial could have no 
injurious effect either on the works or the pockets of the 
manufacturers. Rapid filtration was considered an essen- 
tial point owing to the probability of there being only a 
very limited area in which to put down purification wor! 
and the experiment showed that this could be obtain 
by having three or four mediums (all of the simplest 
description), with a space of a few inches between each, 
so that the liquid, instead of being held up in the filter, 
had practically a free passage ; at the same time it was 
aerated and was acted upon by the mediums sufficiently 
to turn out an effluent to all appearance clean and pure, 
and free from smell. 








Gas at Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas in November was 
361,041/., as compared with 352,475/. in November, 1898, 
showing an increase of 8566/., or 2.43 per cent. The 

gregate revenue collected by the company in the first 
eleven months of last year was 2,902,036/., as compared 
with 2,855,253/. in the corresponding period of 1898, show- 
ing an increase of 46,783/., or 1.64 per cent. 

PorTLAND CEMENT.—We have on former occasions 
ublished Mr. V. de Michele’s standard tests for Port- 
and cement, and we have now pleasure in giving those 
which he has just issued for 1900. They are as follows: 
**Pats 4 in. thick in water, absolutely sound at seven 
days. ‘Tensile strength, 450 lb. per square inch. Not 
more at seven days, and not less at fourteen “7. Fine- 
ness, 10 per cent. residue on a 100 sieve. Note.—The 
pats to be gauged on glass, immersed in water imme- 
diately, and left there for the whole period. One pat to 
each three bricks. The test bricks to be gauged by a 
skilled man, with a minimum quantity of water, and well 
rammed into moulds. The average of three to be taken, 
which shall represent about 1000 tons or less. The strain 
to be applied as quickly as possible. The sieve to have 
10,000 holes per square inch, and to be of wire not less 
than .004 in. (42 S.W.G.)in diameter. Shaking to be 
continued for five minutes.” 





INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
Merrtinc.—On Monday, January 8, at 7.30 p.m, a 
meeting of the Graduates of the Institution was held, 
Sir Alexander Binnie, engineer to the London County 
Council, occupying thechair. Mr. H. H. Mogg, Graduate. 
read a paper on ‘‘ Treatment of Sewage and Sewage 
Sludge in Rural Districts.” The author first briefly re- 
viewed the various schemes for disposing of sewage, but 
thought most of them had the disadvantage of requirin 
the removal of the sludge formed. Sewage farms had 
been tried, but were generally a failure. The bacterio- 
logical process was the one of the future, and the author 

roceeded to describe it. The crude sewage, after the 

eposit of the heavy solid matter, was led into a large 
bricked or conerete tank, called the septic tank. In this 
a species of bacteria, known as the “‘anerobic” bacteria, 
which was introduced by the sewage itself, attacked it, 
and caused the solid matter to more or less into 
solution. It was essential to the life of these bacteria 
that the septic tank should be = airtight. The solid 
matter was allowed 24 hours in which to settle, and the 
sewage was then delivered to the aerating tanks, or filter- 
beds. In some installations gases, consisting chiefly of 
hydrogen and marsh gas, hed been collected from the 
septic tank, and used with incandescent mantles for 
lighting purposes. The work of the filter-beds was to 
oxidise the putrid matter in the sewage. This was done 
by a species of bacteria known as “aerobic” bacteria. 
It was essential that the filters should receive periodic 
aeration, The periodic filling, discharging, and aerating 
was performed by automatic alternating gear. Sir 
Alexander Binnie, after passing a hearty vote of thanks 
to Mr. Mogg for his paper, addressed the meeting. He 
said that, as engineer to the London County Council, he 
had to carry out the above processes on a very large 
scale. The bacteriological process was the best, but there 
_— — a _~ to be learnt . ut it. The filters were the 
chief difficulty, owing to the irregular supply of sewage, 
and the finely divided clay which came in x the sewage 
and choked the filters, 


"| free. 





MISCELLANEA. ins asia 

Tue official report of the Proceedings at the Ww 
meeting of the Cleansing Superintendents of Great 
Britain has now been lished, and can be obtained 
from the secretary, . F. W. Brookman, Sanitary 
Manure Works, Entwistle-road, Rochdale, price 1s. post 
It contains papers on Glasgow sanitary methods, 
the utilisation of destructor clinker, on steam-raising at 
destructor plants, on street cleansing by motor cars, 
and on other kindred subjects. 


The cellulose aguawes Vee ames as a shot-hole stopper on 
certain American warships — to be under the same 
disadvantages as the very si material experiment 
with some years since by the French naval authorities. 
When new this material swells enormously on contact 
with water, so that quite la holes are automatically 
caulked, but apparently it not keep. That on the 
United States cruiser ey is reported to have com- 
pletely lost its life, and has degenerated into a substance 
resembling black mud, offensive in odour, and a menace 
to the health of the crew. 


The extensive subway which has been constructed 
between the Mansion House, the Bank of England, and 
the Royal Exchange, was partially opened on Monday 
for public traffic. There are seven independent stairways 
to the subway—two from the pavement in front of the 
Royal Exchange, one from the footpath at the corner of 
Lombard-street, one in Mansion House-place, one in 
Walbrook, one at the corner of Queen Victoria-street, 
and one at the corner of Prince’s-street. The two stair- 
ways opposite the Royal Exchange, which will remain 
under the control of the Central London Railway, cannot 
be used until that line is ready, but all the others have 
now been opened. 


A scheme has been enpuet for the construction of a 
system of underground electric railways in Berlin. The 
project, which has already been approved by the mayor 
and the traffic committee, will shortly be submitted to 
the municipal authorities, who will be asked to approve 
the yo ag out of the works. It is proposed to construct 
two circle railways and two transverse lines from north 


to south and east and west respectively. The scheme 
provides for the building of the railways Caged enter- 
ise at the expense of the town, but whether they would 


leased to veg vy J or worked by the city authorities 
is a question for the future to determine. It_is believed 
that the railways could be completed and opened to 
traffic in two years from the time of commencement, as 
was the case with the underground electric railway in 
Buda-Pesth. 


The Melbourne Age has announced a remarkable find 
of gold at the New nggety Gulley, near Yandoit, about 
10 miles north-east of Daylesford. The mining registrar 
at the last-named town reported to the Mines Depart- 
ment that on November 18 last two miners, named 
Freeman and Rodgers, while working at New Nuggety 
Gully, unearthed a large alluvial nugget, weighing no 
less than 160 oz. 11 dwt., at a depth of 13 ft. from the 
surface. The nugget is very smooth and well water- 
worn, and there are a few specks of quartz adhering to 
it. Itis about 6 in. long, 4 in. wide, and 2 in. thick in 
the centre, tapering off to a thickness of 4 in. at the 
edges. The gold is worth about 4/. 1s. peroz. An ex- 
traordinary feature of the discovery is that it was made 
within 8 ft. of the spot where a 216-0z. nugget was un- 
earthed in 1895 by a miner named J. Brown, and close to 
the point at which a third nugget, weighing 124 oz., was 
found by T, Batt on January 22 last. 


In view of the t scarcity of coal in the Midlands, 
steps are being taken in several directions to increase the 
output. The Hamstead Colliery, near Birmingham, 
which was closed in November, 1 on account of the out- 
break of fire in the workings, about 800 men being thrown 
out of employment, is now reopened. The pit is one of 
the deepest in the kingdom, but new roadways have been 
driven into the 10-yard coal, and it is hoped soon to have 
the colliery in full working order. The output at the 
time of the fire was from 1200 to 1400 tons per day. Some 
difficulty is being experienced in obtaining miners, the 
original workmen having migrated to other districts, and 
there is said to be a reluctance on the part of the rising 
generation to take to underground work where other 
ag can in = § bay A be obtained. At the Sandwell 
Park Colliery, situated a few miles from Hamstead, new 
shafts are being sunk with the view of increasing the 
output, and when these are completed there will be a 
very large addition to the available <7 - On the 
Staffordshire side of the district the Rough Hay Colliery 
Company has been formed to work some of the mines at 
present closed, and they anticipate beginning to raise 
coal in a few weeks. In Warwickshire, which is_con- 
sidered to be the largest undeveloped coalfield in Great 
Britain, four new pits will open out this year, and 
sinkings at two others are likely. 


The usual summary of accidents and casualties which 
have been reported to the Board of Tratle as having 
occurred upon the railways in the United Kingdom 
during the nine months ended September 30, 1899, has 
just been issued as a departmental paper. Accidents to 
trains, rolling stock, permanent way, &c., caused the 
death of 16 persons and injury to 409 persons, as com- 
pared with 27 killed and 505 injured in the corresponding 
period of 1898. Accidents to passengers from causes other 
than accidents to trains, rolling stock, permanent way, &c., 
including accidents from their own want of caution or 
misconduct, accidents to ns passing over level cross- 
ings, trespassers, and others caused the deaths of 497 
persons and injuries to 1254 others, and 102 of the killed 
and 1018 of the injured were passengers. Thirty-eight 
persons were killed and 13 injured whilst passing over 


ted | amounts to 928 persons k 





railways at level crossings. During the nine months 350 
servants of companies or contractors were reported as 
having been killed and 3131 injured, in addition to those 
killed and injured in accidents to trains, rolling stock, 
permanent way, &c. Twelve were killed and 399 in- 
jured whilst coupling or ——— vehicles. Alto- 
gether, the number of pe cilled and injured on 
railways in the United Kingdom in the course of public 
traffic during the nine months ended September 30, 
1899, as a to the Board of le, was as follows: 
Killed, 3 and injured, 4794. The total number of 
personal accidents reported to the Board of Trade by 
the several railway companies during the nine months 
Med and‘13,283 injured. 

The French have lately been much agitated over the 
fact that they control comparatively few deep-sea cables, 
and that telegraphic communication with their dependen- 
cies abroad must in almost all cases now pass over se. 
lines. In fact, whilst France controls less than 11,000 miles 
of cable, the British Empire is responsible for near] 
200,000 miles. Up to three years ago the only Frenc 
cables were three to Algiers, one to the United States, 
and a third isolated cable to French possessions in 
the Antilles. Since then the direct cable has been 
laid from Brest to New York, whilst a French cable 
has also been laid from New York to the Antilles. 
These two cables insure communication over purely 
French lines between the Mother Country and its 
colonies in the West Indies, though foreign territory is 
touched en route. As regards the French possessions in 
West Africa, Tonquin, and the South Seas, there exists 
at present no means of telegraphing which is not under 
British control. To avoid this, M. Lockroy suggests 
the laying of a number of cables, the most important of 
which are: first, a line between France and Senegal 
estimated to cost 400,000/.; secondly, a line from Europe 
to as which would cost 1,800,000/.; and 
thirdly, the 7. up of existing French cables in 
the Far East, the laying of a cable between Tonquin 
and Amoy, and the making of a connection with 
Russian territory over the lines of the Danish Nor- 
thern Telegraph Company. On yeas anger the above 
programme, it is suggested that cables should be laid 
on the West Coast of Africa connecting Senegal with 
Konakry, Grand Bassan, Kotonon, and the French 
Congo at an estimated cost of 400,000/., and a direct cable 
might also be laid between Indo-China and Djibouti at 
a cost of 1,200,000/. Finally, a watchful eye should— 
M. Lockroy suggests—be kept on the Pacific, and the 
opportunity seized when offered of = snagen: French 
seep md with any German or American cables to be 
laid there. 





BraziLiaAn Raitways.—A daily train from Areal to 
Santa Anna is now running on a branch which the Leo- 

idina Railway Company is building between Areal and 
Entre Rios. Tenders have been delivered to the Brazilian 
Central Railway fer the supply of 120,000 tons of South 
Welsh coal; the tenders ranged between 29s. 6d. and 
31s. per ton. 





Prrsonat.—Mr. Frederick Grover announces that 
having resigned his position at the Yorkshire College, 
all communications to him are to be addressed to Greek- 
street Chambers, Leeds.—We understand that the busi- 
ness of the “‘ Reeves” Patent Filters Company, Limited, 
London, has been ——, by Messrs. Mather and Platt, 
Limited, of Salford Iron Works, Manchester, and will, 
in future, be carried on at that address, in conjunction 
with their softening and purifying business, by the well- 





known “‘ Archbutt-Deeley process. The services of Mr. 
Reeves and the whole of his staff have been retained. 
Tur TrEs.—In his annual statement at a meeting of 


the Tees Conservancy Commission, at Stockton, on Mon- 
day, the chairman (Sir J. W. Pease, Bart., M.P.), said 
the revenue had been much better during the past year 
than in the previous twelve mon In connection with 
the graving docks, there was a decrease in the receipts 
of 1265/. 4s. 1d., but there was an increase of 16397. 14s. 1d. 
in river dues, after allowing 13,455/. 14s. 8d. for rebates. 
Sir Raylton Dixon expreszed an opinion that the de- 
crease in the receipts of the graving dock was due mainly 
to the fact that the dock was too small, and unable to 
accommodate the large ships which at present frequented 
the river. After some discussion, it was agreed to refer 
the matter of graving dock accommodation to the works 
committee. 





DeatH or Mr. FREpDERIC JOSSELYN.—We regret to 
have to announce that Mr. Frederic Josselyn, the manag- 
ing director of the well-known engineering firm, Messrs. 
A. Ransome and Co., Limited, of Stanley Works, Chel- 
sea, died on the 7th inst. at his residence, 74, Redcliffe- 

ens, Sout ens n, S.W. e hai en in ex- 
gardens, South Ki aoe S.W. He had D 
tremely delicate health for several months, and his death 
was due to heart disease. from his work as an 
——- Mr. Josselyn was an enthusiastic volunteer, 
and took a prominent part in Conservative politics. 
For many years he was Lieut.-Colonel of the 1st Mid- 
dlesex Engineer Volunteers, and the present effi- 
ciency of that corps is in a t measure owing to his 
energy and ability. As chairman of the Chelsea Con- 
servative Association he has been largely instrumental 
in retaining the seat for his party. At the time of his 
death he was fifty-seven years of age, and his connection 
i Co, dates from 1866, when he 


wi essrs. e an n e 
joined Mr. Allen Ransome as partner in the business, 
which was eventually turned into a company, when he 
became managing director. His loss will tly felt. 


The funeral took place yesterday, Thursday, January 11, 
at Sproughton, near Ipswich, at which place Mr, 


Josselyn was 
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SOME VETERAN LOCOMOTIVES. 
By AutrreD R. BENNETT. 

Tue Main-Neckar Railway, one of the few German 
lines which has contrived to avoid absorption by the 
State, and which extends from Frankfort-on-Main wid 
Darmstadt to Mannheim and Heidelberg, owns some of 
the very oldest; locomotives now running. In this coun- 
try we have the London and North-Western Railway 
‘“‘Cornwall,” built in 1847, stillin use, but its form was 


materially altered when reconstructed in the sixties, | 


so that no remarkable antiquity can justly be claimed 
for it. But it is otherwise with seven engines in 
daily work on the Main-Neckar Railway, for they 
were built by Sharp, Brothers, and Co., Manchester, 
in 1846 and 1847, and the original designs haye under- 
gone but trifling medifications. 

The engines were originally eight in number, and 
cost 2470/. each. Four of them were for goods traffic 
(Figs. 1 and 2) and bear the makers’ plate, with the date 
1846, on the near driving splasher. These have all the 
wheels under the boiler. They were rebuilt at the 


. 


Carlsruhe in 1875, but 


| Maschinenbau Gesellschaft at 
, the original design was preserved, only some of the 


|dimensions being slightly modified, and a cab and 
| boiler sandbox added. Some of them have also a wind 
|guard on the chimney. The present dimensions for 
which, with other particulars, the writer is indebted to 
Herr Gugler, chief locomotive engineer of the line, are 





Engine: 
Cylinders, diameter 144 in 
oe stroke... aes y > ra 
Driving wheels, diameter 4 ft. 4 in, 
Leading ,, ” 3, 6,, 
Heating surface ... 840 sq. f 
Grate surface Se eats Sa 10.05 ,, 
Boiler pressure ..  ... —....-:100 Ib. tosq, in 
Weight, empty ... si 23.1 tons 
Be in running order 25.5 ,, 
os on drivers 17.75 ,, 
she: f ‘. p 
eight, em ae tons. 
ze footed ie 12.86 tons 
Tank capacity... 6 cubic yards 


: | 1899, about to leave with a train. 





The duty of these engines is scheduled as 90 axles, or 
450 tons, at 14.2 miles per hour, and 43 axles, or 215 
tons, at 25.5 miles. They are now chiefly employed - 
in shunting. ‘ ghd is keg 
The passenger engines, known as rp’s, Nos. 5 to 

(Figs. 3 and 4) Fem gas makers’ plate, with date 1847, 
on the running plate opposite the front driving wheel. 
They were originally single engines, but were rebuilt at 
the company’s Darmstadt Works in 1875 ; a rear driver 
behind the firebox being substituted for the old trail- 
ing wheel which, however, had been in front of the 
firebox. Apart from this and the cab, sandbox, 
Westinghouse brake, and its exhaust pipe behind the 
chimney, the design is substantially the original one. 
The makers’ dimensions were : 


Cylinders, diameter 14 in, 

pe stroke ... Bk sib 22 ,, 
Driving wheels single (diameter) 5 ft. 6 in. 
Leading and trailing wheels... sg gs 
Wheelbase ... ais nets Sa 10,, 33,, 
Number of tubes ... He 150 
Diameter (outside) of tubes 18 in. 
Length of tubes ... ast 12 ft. li in. 
Heating surface, — 60 sq. ft. 

” to oe ” 
Diameter of boiler 3 ft. 37, in. 
Boiler pressure 80 Ib. per sq. in. 
Grate : 11 sq. ft. 

increased to 


In rebuilding, the ‘cylinders were 
144 in, and the boiler pressure to 100 1b. The wheel- 
base was extended as shown in Fig. 3, but the 
driving wheels were retained at 5 ft. 6 in. The weight 
is now 22.45 tons empty, and 25.5 tons in running 
order, with 17.75 tons available for adhesion. The 
tenders weigh 9.1 tons empty, 11.5 tons full, and have 
a water capacity of 8.37 cubic yards. 

The duty of these engines is reckoned at 160 tons at 
34 miles per hour, and 135 tons at 40 miles. They 
are employed —— Ener er trains between 
Mannheim, Friedrichsfeld, and Heidelberg. Fig. 5 
shows ‘* No, 8” at Mannheim Station on May 23, 
The trains erdi- 
narily vary from five to ten 10-ton coaches, but twice 
a day include a 25-ton double-bogie saloon, running 
through between Mannheim and Berlin. The engines 
are painted dark green picked out with red, red 
wheels, connecting and coupling-rods bright. The 
forward dome, cylinder covers, and safety-valve 
casing on firebox dome are of polished brass. As 
specimens of early English design and work they are 
extremely interesting, and must be hard to parallel 
nowadays, It is to be hoped that when finally with- 
drawn from service one of them will find a resting- 


place in a museum of railway appliances, if, perad- 
venture, the Field Museum at Chicago should ever be 
imitated on this side the Atlantic. 
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INDUSTRIAL NOTES. 

Tue Report on Strikes and Lock-outs in 1898, by 
the Chief Labour Correspondent to the Board of 
Trade, was issued just in time to be within the year 
1899. Like most official publications, this return is 
nearly always delayed until the facts and figures 
are almost out of date. It is difficult to conceive why 
the report on strikes and lock-outs should be so late, 
seeing that most of the facts and figures appear 
monthly in the Labour Gazette. The Labour Depart- 
ment ought to be able to get the return out by about 
Midsummer, especially as all the annual reports of 
trade unions are paul by April in each year at the 
latest, some very much earlier. The report, being 
late, nearly always escapes criticism in the House ot 
Commons, for by the time the House reassembles 
other matters claim attention. 

In presenting the report to the Comptroller-General 
of the Commercial, Labour, and Statistical Depart- 
ments of the Board of Trade, Mr. H. Llewellyn 
Smith, the Commissioner for Labour, says: ‘‘ The sta- 
tistics of the 711 disputes of 1898 present some curious 
features, being almost entirely dominated by the 
influence of one great dispute, viz., that in the South 
Wales coal ae Of the aggregate duration of 
disputes in the year, the total amounting to over 
15,000,000 days, more than 11,500,000 days were 
accounted for by this one dispute, and of the re- 
mainder more than 1,000,000 days represent that 
portion of the engineers’ dispute of 1897 which fell 
within the year 1898. If those two disputes were 
omitted, the year 1898 was singularly free from im- 
portant labour disturbances, the aggregate duration 
of all the other disputes during the year being only 
about 2,500,000 working days.” It is only when we 
seo the figures in the aggregate that we can fully 
realise the enormous cost of labour disputes. Were 
it not for the fact that in some cases advances in wages 
might not be conceded without strikes, the verdict 
would be that the vast loss of time was mere waste. 
Asit is, the cost is so great that only very direct neces- 
sity can be pleaded in justification of such loss of 
time, of wages, and of profits. No argument can be 
stronger in favour of conciliation than the figures 
given; they plead powerfully in the interests of peace. 

The Commissioner for Labour adds a consoling sen- 
tence as to the number and extent of the disputes in 
1899, thus: ‘‘ It is satisfactory to be able to add that 
—. the first eleven months of 1899 the number of 
new disputes reported has been only 680, and the 
aggregate duration of disputes has been only 2,375,000 
days—the lowest totals yet recorded for a similar 
period.” This is gratifying, as showing that peaceful 
negotiations, of one sort or another, have been doing 
excellent work. It is, moreover, in the nature of per- 
manent work, for in some cases the basis of concilia- 
tion has been laid down for years to come. The gross 
loss in wages by the disputes of 1898 could not have 
been much less than 3,750,000/., apart from the losses 
sustained by employers and by workpeople not person- 
ally responsible for, nor directly concerned in, the 
several matters in dispute. 

In the detailed report an analysis is given of the dis- 
putes during the year according to the trades as gene- 
rally presented in the Labour Gazette, special attention 
being directed to disputes of importance as regards the 
meer of persons engaged, the duration of the dis- 
pute, or the special issues involved. A section is also 
devoted to conciliation and arbitration in the settle- 
ment or prevention of disputes. The comparative 
figures given cover a period of five years. In those 
five years two disputes of great magnitude occurred, 
the engineers’ strike and lock-out in 1897-8 and the 
South Wales strike in 1898. The whole of the figures 
are dominated by the excessive loss of time in 1897 
and 1898, but otherwise these two years were not 
particularly notable for the number of disputes, or for 
the total number of persons involved, as the following 
shows : 











} j Wet 
Number of Workpeople Affected #22 
| Number | by Disputes Beginning in Each Bag 
of Year. oF 
Year. _ Disputes | SEs 
Beginning con RS See) Eee ee fs ° 
in Each | : | Eces 2 
, ‘ < } 
Year. es dirsctly. Totals. 34 By 
aS a ] 
1804 929 257,814 | 67,934 | 325,248 9,529,010 
1895 745 207,239 | 55,384 263,123 , 5,724,670 
1896 926 147,950 | 50,240 | 198,190 | 8,746,368 
1897 864 167,453 62,814 | 230,267 | 10,345,523 
711 53,188 | 253,907 | 15,289,478 


| 


| 200,769 





It will be seen by the 1898 figures that the engi- 
neering strike and lock-out pales before the great 
strike in the South Wales coal trade as s the 
loss of time, though in point of numbers involved the 
difference is not very great, being only 24,000 persons 
less in 1897 than in 1898. 

The Table in which the number of workpeople 
affected in the various disputes is given by groups is 
nteresting, as showing in what extent different indus- 





tries are affected. Of course, it is possible that one 
small branch or industry in a group may be involved 
to such an extent as to outnumber the influence of 
others, but the groups are so arranged that any one 
branch involved more or less affects the group. The 
annexed Table shows the total number of workpeople 
affected, including those thrown out of work at the 
establishments affected by disputes, but not them- 
selves directly on strike or locked out : 











Groups of Trades. | 1894. 1895. 1896. | 1897. 1898. 
The building trades] 13,682] 9,438] 33,312| 15,047| 16,684 
Mining and quarry- | 

ing .. fee .-| 218,087 | 83,957 | 67,197 | 49,392 | 177,029 
Engineering, ship- | 

building, &. 28,040 | 46,328} 48,137 | 97,189) 21,432 
The textileindustries| 40,001 | 64,129] 33,656 | 37,001) 24,978 
The clothing trades} 5,609) 50,010} 3,969) 7,016| 3,561 
Transport _ services | 

(water, railway) ..| 11,507 4,256 | 8,812| 12,523 8,478 
Miscellaneous trades} 7,808| 4,961| 8,070) 11,734) 6,261 
Employés of public 

authorities os 561 14 537 3€5 48 

325,248 | 263,123 | 198,190 230,267 | 253,907 














The figures for 1898 compare favourably with those 
for the previous four years, especially in the engi- 
neering and shipbuilding trades and the textile 
trades, and there is also an improvement in the 
transport and clothing trades. The building trades, 
on the other hand, show a state of unrest during the 
whole of the period. The figures of the mining 
group also indicate unrest throughout the five years, 
but in 1899 there was comparative peace in this group 
of industries. The iron and steel trades are absent, 
because in these all disputes, or nearly all, are settled 
by sliding scales or other modes of conciliation. In 
some industries, it must be remembered, there are 
numerous causes of disputes other than wages or 
hours of labour. The conditions of labour vary a 
good deal; this is so in mining. But it is just in 
such cases that conciliation ought to be relied upon, for 
in many instances the matters are purely technical, or 
such as only experts can deal with. Negotiation is 
here needed. 

The next Table of importance is that which gives 
the proportion of persons involved in labour disputes 
to the total number employed in the several groups of 
industries throughout the United Kingdom. The 
report states that it is re-assuring to find that the 
percentage is but small. The numbers employed are 
taken from the Home Office returns except as regards 


the building trades, the figures as to which are taken | 8! 


from the last census returns. Possibly the percentages 
would, in the latter case, be even smaller than — 
are since the number employed has largely increased. 
The following Table indicates the proportions in 
groups of trades: 

















| Proportions of | Corre- 
|Working Popula-| sponding 
Groups of Industries as Given by | tion Involved in Mean Per- 
the Labour Department. Disputes in | centages. 
| 
| 1808. | 1897. | 1894-96. 
In the building trades .. | 20 1.8 2.2 
»» mining and quarrying + 21.1 5.9 142 
» engineering, shipbuilding, &c. 19 8.8 4.4 
», textile industries .. + 20 3.0 3.2 
»» Clothing trades 0.6 1.2 2.5 
»» printing trades oN és eo 0,3 0.1 
», woodworking trades, &. .. a. ae 0.8 0.7 
»» Glass, pottery, chemical, &. ..| 0.8 1.8 1.2 
», food and tobacco... a | 0.2 0.1 0.2 
>», miscellaneous. . a rf ‘1 8 0.6 0.3 
All trades except cultural la-| 
bourers, seamen, and fishermen ..| 3.0 2.8 3.1 





} 1 

It will be seen that the variations are not great 
except in the mining and quarrying group of industries, 
the next being the engineering and shipbuilding trades. 
The means for all trades approximate very closely for 
the five years. Altogether the report is a useful ad- 
dition to the literature of labour, not unworthy of the 
Labour Department. 

The January number of the Jronworkers’ Journal 
congratulates the members of the Association on the 
prosperity of the past year, and as regards the pro- 
= eee of the year on which we have entered. It states 
that trade during the year has been in a flourishing con- 
dition, and wages have been considerably increased ; 
as a consequence, the home life of the members has 
been brightened and bettered generally, especially 
in proportion to the way in which the men have 
wisely used the inc opportunities afforded to 
them. The officials are able to announce that the 
membership has increased by over a thousand during 
the past year, and the financial position of the Associa- 
tion is pronounced to be good. The ironworkers of 
the kingdom are urged to increase the membership, 
and in this request the employers seem to concur. 
The latter have found that the smooth working of - the 
Boards of Conciliation in the North of England and the 
Midlands depends very much upon the unions, non- 





union men being less amenable to the rules. This re- 
cognition is a wise step on the part of the employers. 
Contracts can only be entered into by trade unions on 
behalf of the members. The men are reminded that 
the general officers of the Association have an immense 
amount of work to do, entailing great anxiety ‘‘ in 
dealing with all the multifarious, difficult, and oft- 
times complicated w questions, individual and 
general, which came up for settlement.” In this work 
they need all the help that the men can accord to 
them. The Journal deals with the new conditions 
in the sheet trade, its transference from the Midlands 
to the South Wales districts. The Midlands, it says, 
was the ancient home of this industry, but competi- 
tion has had the effect of removing it generally to the 
more commodious and up-to-date premises in South 
Wales. Under these conditions a conference has taken 
place of delegates from South Wales and the Midlands, 
with the view of organising the industry on a wide and 
proper basis, to enable the workers to better their 
condition. It is proposed to constitute a Board of 
Conciliation in connection with the Midland Wages 
Board, to regulate wages and other conditions of em- 
ployment. A suggested code of working rules has 
been drawn up, and is printed in the Journal. The 
general object of this movement is to secure a peaceful 
solution of all labour questions pertaining to this im- 
portant branch of British industry. 





The January report of the Operative Cotton Spinners 
shows a slight increase in the number of members, and 
also, unfortunately, in the number on the funds, 
the percentage of unemployed members being 4.64 
per cent., as compared with 4.40 in the previous 
month. The cause of this was a strike in the Hol- 
lingwood district. The united membership at the 
date of the report was 14,222, increase 41; but a year 
ago the total was 14,755, showing a decrease on the 
year of 533. The officials of the Association had to 
deal during the month with 33 dispute cases of various 
kinds, some of which were unsettled at the date of 
the report. The threatened strike at Wrigley 
Head Mill, which was referred to in the previous 
report, was amicably settled, the employer having 
removed the cause of complaint. But the strike at 
Glebe Mills continues, there being no indication of an 
early settlement. Both mills are being worked by 
new hands, as far as circumstances permit, but the 
employers, it is alleged, are far from being satisfied 
with the class of help which has been obtained. The 
Amalgamated Association gave 100/. as a Christmas 
ift to be divided amongst those on strike. In 
spite of the fairly successful efforts of the joint 
committee, the report — the opinion that the 
days of strikes are far from being over, and that 
members will have to resort to them, or suffer in- 
justice. Of course, this depends upon circumstances ; 
it is possible to avert them if a satisfactory system of 
conciliation can be formulated and adopted by the 
parties interested in the industry. The number of 
accident cases reported was 24—in one case 40/. was 
voted by the Association, and in another case 100/. 
Two cases which were referred to arbitration are to be 
appealed against, this being the first cotton spinners’ 
case since the Compensation Act came into: force. 
Thirteen cases under the Compensation Act were dealt 
with, claims being sent in by the Association. There 
is no reference in the report to the proposed permanent 
Board of Conciliation, which has been under con- 
sideration for some time past; but this does not 
necessarily mean that the proposal has fallen through. 
It only means that no final arrangement has as yet 
been agreed to. It is hoped that an agreement will 
eventuate after further negotiations. 





The engineering works throughout Lancashire re- 
started well after the holidays. Most establishments 
have, it is stated, sufficient orders on their books to 
carry them well forward through the coming six 
months, and in some instances until the end of the 
year. In no branch is there really any appreciable 
slackness, and probably more orders are ready to be 
given out whenever the firms can offer some guarantee 
of early completion of contracts and of delivery. 
This applies to locomotive builders, and mostly to 
stationary engine builders, to boilermakers, iron- 
founders, machine-tool makers, and especially to 
electrical and hydraulic engineering. Makers of 
textile machinery are busier in some districts than 
in others; but even with these there is no real slack- 
ness. Some complaints have been heard as to 
difficulties in obtaining supplies of raw material and 
fuel ; but it is said that the reports are exaggerated, 
especially as to the supply of fuel. 

In the Wolverhampton district the New Year 
opened under most favourable auspices for the iron 
and steel trades, and the same remark applies 
throughout the whole of South Staffordshire and 
East Worcestershire. Manufacturers of finished 
iron are heavily pressed with arrears of uncom- 
pleted orders on their books which they were 


quite unable to finish off with sufficient celerity 
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to meet the urgent requirements of customers ; 
added to which the volume of new business 
offered for acceptance seems in no way to be 
abated even at the enhanced prices. The price of 
marked bars was advanced last week 10s. per ton, 
the rate now being 11/. per ton with the usual extras 
for special brands. This is the highest rate yet 
attained since the sudden drop after the prosperous 
ears 1871 to 1874. The quotations for unmarked 
lan are now 10/. per ton, there being no fewer than 
eight advances during last year, the rates at the close 
of 1898 being only 6/. 10s. per ton. Pig iron and 
steel have advanced in proportion. 





In the Birmingham district the works generally 
were restarted earlier than is usual after the Christmas 
holidays, the reason being pressure of work. In most 
cases the iron and steel industries are well assured of 
full employment at least for the first half of the year. 
Here, again, there have been exaggerated complaints 
of lack of fuel owing to blockages on the railways, 
want of wagons, &c., but the difficulty has been got 
over. There has been a large demand for material for 
transport services for South Africa, but orders are 
only placed where early completion can be guaran- 
teed. A large contract for ot material is re- 
ported to have been placed with a local firm for the 
Indian States Government. A heavy demand for 
sheets is reported throughout the district. Prices are 
tending upwards in most instances, accentuated by the 
higher prices for fuel, and the increase in iron and 
steel workers’ wages. 





A further effort is being made to effect a fusion of 
various labour organisations for a Parliamentary cam- 

aign at the next general election. A conference is to 
held next month in London of trade union delegates, 
Fabians, Socialists, the Independent Labour Party, 
&c., to consider and decide upon a scheme of co- 
operation. Of course one of the objects of some of 
the sections is to capture the trade unions for elec- 
tion purposes, the Socialists, Fabians, and Indepen- 
dents to pull the strings. It seems strange that the 
bodies which did the most to injure labour repre- 
sentation a few years ago should now be so anxious to 
promote it. But, of course, the object was to injure 
the old fogies, now it is to supplant them. But just 
in proportion as trade unions become political so will 
their influence for industrial purposes decline. The 
one will overshadow the other. 

The Scotch Labour Party has already held a con- 
ference on the subject. Some 226 delegates met in 
Edinburgh on Saturday last when it was decided to 
direct efforts toward independent labour representation 
in Parliament and in public local bodies, the programme 
to be insisted upon being the legal eight-hour day, old 
age pensions, provision for those unable to work, fixing 
& minimum wage, and the taxation of land values. 
Fixing a minimum wage may mean fixing the maxi- 
mum, but that is a small matter of detail, and social 
innovators rather dislike details when propounding 
grand schemes. 





The strike of dock and other labourers at Goole 
collapsed last week, the men returning to work with- 
out the increase in wages for which they struck. It 
is said that no further difficulty is expected. When 
men strike in a hurry they generally find time for 
repentance later on. Dock labourers and seamen have 
felt this. 

Employers in the Staffordshire and Worcestershire 
hammered chain trade conceded an advance in wages 
to the operatives last week. The industry is at pre- 
sent in a flourishing condition. 


The Welsh tinplate trade has become quite pro- 
sperous in comparison with what it was a year ago. 

hen some 200: mills were idle; now 420 are in full 
work, The wages of the men have been advanced 
10 per cent., which advance is guaranteed till March 
next. It is satisfactory to find that this industry is 
not in so forlorn a condition as it was. The prospects 
for the future are brighter. 





There is some disaffection among the Blackburn 
weavers in consequence of alleged driving in some 
of the mills. The high speed of the machinery is, 
they say, bewildering and unbearable. It is stated 
that the operators will send in their notices unless 
the speed is moderated within a reasonable time. Is 
not this a matter for the Joint Committee to discuss 
in its bearing upon the practice in other mills ? 





The railway workers are taking steps to federate 
the sectional unions for all trade — The two 
chief societies are the Amalgamated Society of Railway 
Servants, and the Associated Society of Locomotive 
Engineers and Firemer. At a conference held last 
week, in Leeds, the desirability of such a federation 
was agreed upon, and a schenie was adopted, subject 
to its ratification by the societies. 





The Scotch coalowners have agreed to offer 6d. per 
day advance on February 1; the men’s demand was 
9d. per day advance at once. The men’s representa- 
tives will consider the matter, and give their answer 
on the 18th inst. Probably a strike will be averted. 


The Midland Miners’ Federation suggests that the 
Conciliation Board shall be continued for three — 
from January 1, 1901, at which date the present 
would otherwise cease. But the men suggest other 
changes, such as an increase of the maximum to 60 per 
cent. above the level of 1888, and that an advance of 
5 per cent. be given to all workers underground, to 
date from the Ist inst. 

The strike of French miners is at an end. Concilia- 
tion and arbitration have been resorted to, and the 
terms suggested are favourable to the men. French 
workmen seem to be generally favourable to outside 
negotiation in labour disputes. 


It is reported that 40,000 operatives engaged in the 
woollen industry in New England have ‘had an ad- 
vance in wages conceded on and from the Ist. inst. 
This has been done withouta strike. Trade generally 
in the United States is at present very good. 








IRON MANUFACTURE IN THE UNITED 
STATES. 


The Development of Iron Manufacture in the United States 
in the Past Seventy-Five Years.* 
By Joun Fritz, Bethlehem, Pa. 
(Concluded from page 34.) 

In 1864 the Bessemer process was intreduced in this 
country. Its introduction and perfection will ever remain 
one of the most interesting epochs in the history of the 
iron business. 

As already stated, the forge carpenter and millwright 
were superseded by the machinist. Immediately after 
the introduction of the three-high mill all the rail mills 
in the country were changed, and all the new ones that 
were built ado the same plan. In fact, as Mr. B. F. 
Jones, one of the oldest, one of the leading, and one o 
the most practical and successful ironmasters in the 
country, and one of the very first to see the advantages 
of the system, said to me a short time since, it was 
the commencement of the et improvement which took 

lace in the iron works after 1857 which paved the way 

or the introduction of the phenomenal ‘‘ Bessemer ” pro- 
cess, which, as the Hon. Abram S. Hewitt says, takes its 
rank with the great events which have changed the face 
of society since the time of the Middle Ages. 

At this time the machinists before alluded to were 
called to the front to brave the danger and fight the 
great battles that have ever to be encountered in the in- 
troduction of new metallurgical processes, and in none 
were the difficulties more alarming and disheartening than 
in the Bessemer process, These men had now received a 
training which eminently fitted them for the duties they 
were called upon to perform. Having m inured to 
hard work, they entered into this new field with such an 
amount os energy and determination that it made failure 
im 1018, ~ 

n witnessing the beautiful and interesting, but simple, 
process of blowing a heat of metal, and the regularity 
with which it is done at this time, and the quantity 
turned out, it is impossible for one wholly unacquainted 
with its early history to even in a measure realise the fear 
and anxiety of those who were responsible for the result. 
When a charge of metal was poured into the vessel our 
anxiety commenced, and as the heat in , our anxiety 
increased in a reign ss tary, 2 ratio, until both became 
intense. It was when the heat was greatest that acci- 
dents weré most likely to happen. The refractory mate- 
rial with which the converters were lined, especially the 
bottoms, would become plastic, and when in that condi- 
tion the effect of the heat and the blast would waste the 
tuyeres and bottoms away so rapidly that from one to 
three heats were all we could get off one bottom. Fre- 
quently they would give out at the first heat, then out 
would come the metal through the bottom ; and having 
to use much water about the converter, the place under 
the vessel was at all times wet, and the result was explo- 
sions, often very dangerous, as the hot metal was blown 
in all directions, frequently inflicting serious injuries on 
the workmen, a calamity greatly dreaded and the cause of 
the gravest anxiety to those in charge. When an acci- 
dent would occur anywhere about the works the first 
question asked would be: ‘‘Is anyone hurt?° If not 
we would go to work at once to repair with that object 
only in mind. If, on the contrary, some of the workmen 
were killed or seriously injured, it was impossible to de- 
scribe the distress of mind that the person in charge had 
toendure. The anxiety one had when the mere was put 
in the vessel was increased with the heat until the heat 
was blown ; but it did not end with the blowing of the 
heat. When the vessel was turned down it sometimes 
went too far and some of the metal ran out, resulting fre- 

uently in a grand pyrotechnic display of an peng 8 
p sre en character. The next operation was to get t 
metal in the ladle, which was generally not a difficult one, 
but it would frequently burn through the ladle, and then 
the only thing that could be done was to let it run into 

* An address delivered in Convention Hall, National 
Export Exposition, Wednesday, October 4, on the occa- 
sion of the celebration of the seventy-fifth anniversary 
of the Franklin Institute. 





the pit and order all hands out of the way, for fear of an 
explosion. As soon as the metal was set hands com- 
menced to clean the pit, which was no easy task. Here 
were eight tons of molten steel in the pit burned fast to 
ingot moulds, bottom and sides of the pit, and to every- 
thing that would not burn up. If we were so fortunate 
as to get the ladle over the pit in good shape, our anxiety 
was not yet at an end. It quite frequently happened 
that the stopper would pull off the end of the es 3 then 
we had to use what we called a pricker to open the nozzle 
from the bottom. If the metal happened to be cold, 
which at that time it was apt to be, the nozzle would 
freeze up, as we called it; then the metal would have to 
be poured out of the top of the ladle into the mould, 
cinder and steel all together, with the result that gene- 
rally the most of it got into the pit; then, again, if we 
escaped an explosion we still had a mess in the pit, Alto- 
gether the difficulties we encountered were enough to 
appal the bravest hearts. My brother George once 
said, when at Cambria, that he did not believe there was 
a@ man who ever went into the mer business, and was 
responsible for the result, who did not at times wish he 
had never gone into it ; and so far as my experience goes 
I can fully verify it. And, further, I think that, if it 
had not been for the interesting and exciting character of 
the business, but few men would have been willing to 
endure the trouble and anxiety and to endure the physical 
labour and danger to which he and the workmen were 
constantly exposed, long enough to have placed the busi- 
ness on @ commercial basis. 

Having alluded to the trouble we had with the con- 
verter tuyeres which caused so much anxiety and loss of 
time, I will now — how we got over the difficulty at 
once. We were only getting from two to four heats off 
a bottom and then would have to turn the down 
and put in tuyeres during the blow. Itso happened tha 
at a time when we were having more than the usu 
trouble, the vessel was turned down and we were putting 
in two tuyeres when I was sent for, to go to the blast- 
furnace, there being trouble there. As soon as the vessel 
was turned up I started for the furnace, not in the 
serenest state of mind ; on the way over I was thinking 
over some new device for making the bottoms so that 
they could be burned in order to make them harder and 
better able to resist the action of the blast, as I had been 
thinking that that was one of the troubles. As I went 
into the furnace I noticed some firebricks about 5 in. 
square and 16 in. in length, such as are used in blast-fur- 
nace lining. At once I ordered some of them to be sent 
over to the converting department, and as soon as I could 
I went over and had one of them placed on end in the 
bottom between the tuyeres and well rammed in with 
ganister, put in the oven, and well dried and put in the 
vessel, ult: Twelve heats off of one bottom. 

From this time our troubles began to diminish, and in- 
stead of making 10 and 12 heats per day we soon ran up 
to 50 and 60 heats in 12 hours, and some of the works are 
now making 70 and 80. This system of making bottoms 
was at once generally adopted, and is still in use. 

I shall now return to the rolling mill. As already 
stated, with the introduction of the three-high mill in 
1857, the commencement of the great improvement in 
rolling mills and machinery connected with them took 
— The rolls were made larger in diameter, better 

tted up, and a more powerful and a much better of 
engines was introduced, larger and better heating fur- 
naces were built, and many labour-saving devices were 
introduced. But with the marvellously increased produc- 
tion of Bessemer steel it was evident that a larger ingot 
must be used in order to prevent congestion in the pit 
furnaces and rolls, This, of course, involved the building 
of larger, heavier, and more rapid working machinery. 

In 1868 the lamented Holley, who later on became the 
consulting engineer of the Bessemer Works and so re- 
mained until his death, and to whom the country is largely 
indebted for the introduction of the mer and 
for many improvements and important suggestions in the 
art, built a three-high blooming millat Troy, N.Y. This 
mill had the top and bottom rolls stationary, the middle 
roll being moved up and down, to suit the work, by four 
screws passing through the bearing carrying the rolls. 


In the bearing there was a thread corres to the 
thread on the screws, which screws were driven by power. 
He also had lifting tables, front and back, fitted with 


loose rolls, and the — 
hand both in front and in 
In 1871 — brother George, then superintendent of the 
Cambria Works, built a three-high blooming mill in 
which the middle roll was statio and the top and 
bottom ones movable, with feed tables both front and 
back, and the rollers driven by power taken from the 
train. He also introduced what is called a “‘ pusher” to 
adjust the ingot in a proper position on the table, and also 
an arrangement for moving the ingot on the table in 
proper tion to enter the rolls. 
_ In 1872 we built at Bethlehem, Pa., a three-high mill 
in which all the rolls were fixed, with ta’ similar to 
those at Cambria, but driven by an independent power 
which very much — the — of driving 
the tables. This is the plan of mill that was generally 
adopted, and for a moderate-sized ingot and quick work- 
ing is probably the best plan of mill. But for heavy 
main _ for variety of work the reversing mills are 
erable, 
The rail trains are, with two exceptions, beans 
with larger rolls, very heavy housings and fittings, an 
more powerful engines, and generally have some kind of 
labour-saving device attached to the rolls. In fact, ail 
the modern rail mills have introduced labour-saving 
machinery to such an extent that there is, comparatively 
speaking, but little left for man todo. This is to a great 
extent due to the introduction of steel, as it rarely either 
splits or cracks in rolling, while iron is ever liable to do 


were pushed into the rolls by 
back. 
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both, which renders the use of delicate automatic 
ped more difficult in rolling iron than in rolling 
steel. 

Many instructive, interesting, annoying, and amusing 
incidents which might be related occu in connection 
with the almost magical developments which took p! 
in the manufacture of iron and steel during my long asso- 
ciation with the business. But time will not permit. 

We left the blast-furnaces in 1840, which, as before 

mentioned, was the commencement of the use of mineral 
coal, from which period the greatly increased uc- 
tion commenced. ile there was no practical change 
in the principle of making pig iron, yet the continued in- 
crease in size of the the in pressure and 
quantity of blast, the introduction of the Whitwell system 
of firebrick stoves, the better understanding of furnace 
working, the increased knowledge of the chemistry of 
os making—all these, coupled with the inde- 
atigable determination of the men in charge, have con- 
tributed to bring about the unpreceden and pheno- 
menal production which has so amazed the ironmakers of 
the world. 

In 1868 the manufacture of acid open-hearth steel com- 
menced ; but its progress was slow, and following the 
Bessemer, this process not being so interesting and ex- 
citing, did not command the attention and respect to 
which it was entitled. The fact that the Bessemer was 
in the lead and the machinery was already in use, and 
that the knowledge of refractory material and in the 
handling of the steel was acquired, made the introduction 
of the open-hearth process easy compared to the Bessemer. 


But the fact that it quietly made its way into general use 1 


does not in any way detract from its great usefulness, 
and, with the invention and introduction of the 
**Thomas” basic process and its application to the Sie- 
mens-Martin open-hearth system, it takes rank only 


second to Bessemer as one of the greatest metallurgical | 1 


inventions of the age. And taking into consideration the 
character of our ores and coal, and their phical 
location, the superiority of the metal produ by this 
process, for structural and machine purposes, may cause 
it in the near future to outrank the Bessemer in value 
and general usefulness. 

When we look back to the commencement of the last 
half of the present century, and take a thoughtful survey 
of all the inventions and improvements that have taken 
place in the arts of metallu during this period, the 
yee 5 reversal of the position that iron and steel for- 
merly held in relation to each other, the superiority of 
steel over iron in the useful arts, and the immensely in- 
creased neg ap which is are in the history 
of metallurgy, it seems impossible to fully realise that so 
great a change could have taken place within so brief a 
time. 

While we have properly received great credit for the 
unprecedented developments we have made in the iron 
at steel industry in the United States, we must not 
forget that it was the inventions of Cort, of Mushet, of 
Bessemer, of Siemens, and of Thomas that enabled us to 
accomplish such important results; and to them all 
civilised nations owe a debt of titude for the incom- 
parable blessing their inventions have conferred on society. 

Yet how few of us even for a moment think of the 
trials, troubles, disappointments, mental anxiety, and 
bodily toil these men Mad to undergo in the perfection 
and introduction of their inventions, ides suffering the 
sneers and jibes of those who imagine that an inventor is 
nothing but a wild enthusiast, and treat him accordingly. 
The story of many inventors is trul thetic, and none 
more so than that of the ented homas. The per- 
sonal side of the story of the inventor of the basic process 
can only be appreciated by the reading of his life. 

It should not be forgotten that England is the birth- 
place and home of the “Iron and Steel Institute,” and 
much of our success is due to the information we have 
gained from the invaluable papers read at their meetings 
and the discussions that followed them. HereI wish to 
say that I would commit an act of i titude should I 
fail to = credit to the brave and noble workmen who, 
throughout my long connection with the business, have 
ever stood ready to meet any emergency, no matter what 
the danger or difficulty might be. All that needed to be 
said was, ‘‘Come, boys,” but never ‘‘Go, boys,” and if 
the difficulties were not insurmountable they would sure 
to be overcome ; and too much credit cannot be given to 
these fearless and energetic men for the almost fabulous 
progress that has been made in the manufacture of iron 
and steel-in this country. 

Having already intimated that the United States was 
not the original home of the iron and steel industry, I 
will again refer to it, 

When I look back to my early days in the iron business 
long, long ago, probably too long, it — to mind one 
of the co ma pace is of my life. fter my daily 
labour was done I was free from all care until the next 
After supper, at helf-past six, then a simple 


morning. 
meal, I returned to the works and helped the puddler, 
heater, or roller, as the case might be, until about ten 


o'clock, At that time the practical men, puddle: 
heaters, and rollers, were generally Englishmen 
Welshmen. After the heats were charged in the fur- 
naces, and while waiting for the charges to become 
heated, they would get their pipe—‘“‘ cutty ” they called 
it—and sit down on a pile of pig or puddled iron, as 
happened to be most convenient, and take their smoke. 
Having gained their confidence, I would take a seat by 
them, and then they would tell me about the works in 
land and describe how their mills were 4 
their system of rolling, the principle and construction of 
their puddling and heating furnaces, and how to work 
them. As I spent my nights in assisting them to puddle, 
heat, and roll, I gained a very general quectiedl know- 


ledge of the manufacture of wrought iron, which soon 





became of great value to me; and to the nights spent in 
the works with these ene f and generous workmen I owe 
much of whatever success I may have attained in after 
life. For the kind and generous manner in which I was 
always treated by them they ever have a green spot in 


lace | my memory. In comparing this happy period of my life 


with what I have since many times gone through, it 


might with propriety be compared with the ‘‘ Elysian 
Fields.” 


Production of all kinds of Crude Steel in the United States, 














soy: Bessemer | Open-Hearth | All Other 
Ingots. Ingots. | Steel. Total. 
| gross tons | gross tons | gross tons | gross tons 
1867 Ps 2,679 | ae , 19,643 
1895 -| 4,909,128 | 1,137,182 68,524 6,114,834 











Total Production of a a in the United States from 








810 to 1898. 

Year. Long Tons. Year. | Long Tons. 
1810 53,908 | 1874 2,401,262 
1820. 20,000 1875 2,023,783 
1830 . 165,000 1876 1,868,961 
1840 286,903 1877 2,066,594 
1850 . 563,755 1878 2,301,215 
1854 657,337 | 1879 2,741,853 
1855 700,159 1880 3,835,191 
1856 788,515 | 1881 4,144,254 
1857 712,640 1882 4,623,328 
858 629,548 1883 4,695,510 
1859 750,560 | 1884 4,097,868 
1860 $21,223 | 1885 . 4,044,526 
1861 653,164 1886 5,683,329 
1862 . 703,270 | 1887 6,417,148 
863. 846,075 | 1888 6,489,738 
1864 1,014,282 1889 . 7,608,642 
1865 831,770 | 1890 9,202,703 
1866 1,205,663 | 1891 8,279,870 
1867 1,305,023 | 1892 9,157,000 
1868 1,431,250 1893 7,124,502 
1869 1,711,287 1894 6,657,388 
1870 1,665,179 1895 . 9,446,308 
1871 1,706,793 1896 8,623,127 
1872 2,548,713 | 1807 . 9,652,680 
1873 2,560,963 1898 11,778,934 








Production of Pig Iron, Steel Ingots and Castings, and 
Finished Iron and Steel in the United States from 1890 
to 1898 inclusive. 





























$2 |$24 {st fs. 
2 [#82 |S$2ehs| £32 
- : @-e0 £0 Nn a] S 3 weed Ra 
Year. Pig Iron. a= i gee ss 
| 2838) $808 Sh$ce sr 
533: Boe \8885| 2335 
gross tons gross tons/gross tons|gross tons|gross tons 
1890 ..| 9,202,708 | 3,688,871 | 513,232 | 4,277,071 | 6,022,875 
1891 ..| 8,279,870 8,247,417 579,753 | 3,904,240 | 5,390,963 
1892 -| 9,157,000 | 4,168,435 669,889 | 4,927,581 | 6,165,814 
1893 7,124,502 | 3,215,686 | 737,890 | 4,019,995 | 4,975,685 
1894 6,657,388 | 3,571,313 | 784,936 | 4,412,032 | 4,642,211 
1895 9,446,308 | 4,909,128 | 1,137,182 | 6,114,834 | 6,189,574 
1896 8,623,127 | 3,919,906 | 1,298,700 | 5,281,689 | 5,614,841 
1897 --| 9,652,680 5,475,315 | 1,608,671 | 7,156,957 | 7,001,728 
1898 -. |11,773,934 | 5,609,017 | 2,230,292 | 8,932,857 | 8,513,370 
' { 





How little do the younger men that now have charge 
of our great iron and steel industries know or even think 
of the severe mental strain, the great amount of bodily 
toil, the vexation, the surprises, and the disappointments 
that had to be endured by the men in charge during the 
erection and perfection of these vast establishments that 
are now en in the manufacture of iron and steel. 
And, gentlemen, let me here aay that this great work was 
not accomplished by command but by example. It was 
the men in training, before alluded to, who erected, per- 
fected, and og in operation these most marvellous enter- 
prises of the age. And to these noble, brave, and 
energetic men the people of this country owe a debt of 
gratitude for the far-reaching results they so thoroughly 
accomplished, and which have already changed the social 
condition of our vast territory. They have furnished us 
with a material which for quality and cheapness and the 
quantity furnished in a given time is without parallel, 
and could not have been realised by any other known 
methods. Without it the building of trans-Continental 
roads would have been almost impossible. Had the rails 
been made in the old way out of the puddled iron, with 
the increased traffic on the Atlantic ends of the lines, 
they would be worn out before the Pacific coast could 
have been reached. The credit does not end here. The 
reduction of freight rates, owing to the general use of 
steel rails, is so enormous-that it has been intimated by 
one of our most distinguished public men that the savin 
alone on the cost of rtation due to the use of s 
in the place of iron would, if available, amount to a sum 
sufficient to pay our national debt in a comparatively 
short time. 

In addition to the use of steel for rails, the Great West 
being fenced with steel at a cost which seems almost 
preg: is being used largely 


t was formerly iron that was 


is 
ape era an, and this 
or many other pu 
used for seston work, now it is steel; and it has 
tically superseded the use of wrought iron. Steel is 
y used in the construction of all grades of machinery 
employed in the manufacturing arts. It is the base of 
our immense inland system of transportation. It is this 
imperial metal that has enabled the engineer to perform 
the daring and remarka Am yap f feats which he 
has accomplished during the last half of the century, and 
without which they would have been practically im- 





possible. It is the material used in the construction of 
these monster floating palaces that cross the vast ocean 
with the regularity of a railroad train. 

Fifty years ago steel was a luxury to the engineer. 
Modern practice of steel-making in the hands of the 
mechanical engineer, the metallurgist, and the chemist 
has wrought wonders in producing a material which is 
noe acy oe —a of articles iy 7 most 
weighty, the rudest and cheapest grades, and in the con- 
struction of the most intricate, the finest, and most deli- 
cate implements and machinery. And it is boldly 
sia its value and importance through every walk of 
ife. 
It is to the invention, introduction, and perfection of 
the modern system of steel-making in this country that 
we are indebted for the education of our people in the 
scientific, mechanical, and metallurgical arts which has 
enabled them to erect such manufacturing plants as were 
necessary to supply our Government with the sinews of 
war, which made it possible to achieve those glorious 
victories which at once placed us in the front rank among 
the nations of the earth. 

will conclude these reminiscences by giving some 
statistics compiled by the American Iron and Steel 
Association, which show the wonderful progress that our 
iron and steel industries have made since 1840, when I 
started out to learn my trade as a blacksmith and 
machinist. 
Production of Pig Iron in the United States, 


Gross Tons. 
1840 os oo os. 286,903 
Bie ee ee 5 9,202,703 
Estimated production for 1899 13,500,000 


The Tables annexed contain statistics of the production 
of pig iron in the United States from 1810 to 1898, and 
also that of Bessemer and other classes of steel, from 
1867 to 1898. 





SCREW FANS.* 
By Cuaries H. INNEs. 

Tr is a well-known fact that the mechanical efficiency 
of centrifugal fans is generally higher than that of 
the screw or axial flow fans, but where space is limited, 
and a large volume of air is requi at a low pressure, 
the latter are preferred to the former in spite of. this 
defect. In most screw fans known to the author designed 
in this country, the fan is a modification of a propeller, 
having three or more blades, and working in a circular 
space through which the air passes. In his paper on 
“* Centrifugal Fans,” the writer showed that the twisting 
moment on the shaft in foot-pounds is equal to the change 
of the moment of momentum of the air passing through 
the fan per second. If, then, the air approaches the fan 
in an axial direction, as is usually the case, there is no 
moment of momentum, and if any work is done by the 
shaft, the air must leave with some tangential velocity in 
order to produce moment of momentum. If the air, 
after leaving the fan, continues to flow in a passage 
parallel to its axis, all this tangential velocity will mean 
so much kinetic energy, and, therefore, work thrown 
away, and the efficiency of the fan will be lower than 
it would be if this were saved. The writer has seen a 
fan in which the blades at discharge would touch a plane 
passing through the axis, and which corresponded to 
what are called Rankine vanes in a centrifugal fan, so 
that the tangential velocity of the air at any point on 
discharge from the fan was equal to the velocity of that 

int of the vane from which it was discharged, a mani- 
est absurdity. It appears to the writer that there are 
-_ two methods of obtaining a reasonable efficiency, 
and also the necessary change of the moment of the 
momentum of the air. The first is by using guide vanes 
similar to those of a turbine, which give moment of 
momentum in the direction opposite to that of rotation, 
so that change of moment of momentum is obtained by 
reducing it to zero, and discharging the air axially from 
the fan with only so much velocity as is required to carry 
it through the passages it has to ventilate, which loss of 
energy is, of course, unavoidable. The second method 
is to use a spiral discharge chamber or volute, having a 
suitable section similar to that of centrifugal fan, and 
in this the velocity of the air may be reduced to a suitable 
amount. The first method may :be modified by the use 
of a spiral chamber, through which the air flows to the 
fan. These methods are adopted’ in the screw fans de- 
signed: by Professor Rateau, of the Ecole des Mines, St. 
Etienne. Fig. 1 shows the wheel whose vanes are formed 
of steel-plate fixed to the rim of a slightly conical wheel 
of cast iron or bronze, by.means of angle-irons, or by 
embedding them into the rim. 


Test of an Axial Fan. (Extreme Diameter of Vanes 
4.69 Ft.) 





] ’ 
Number of revolutious | | a 
per minute .. _..|926 | 949 | 939 Oat 902 | 996 906 | 964 | 973 
Water gauge in inches} 1.84/1.61 | 1.53) 1 63) 1.53) 1.53) 1.34) 1.29) 1 22 
Kilowatts of motor ../10.7| 99 | 9.69) 9.8910.1 |10.0| 9.5 | 9.6 | 9.9 
Discharge in cubic feet } 
persecond ..  ..| 0 | 137| 215 | 296 886 | 396| 452 | 474 | 696 
Foot- for work | 
by per second ..| 0 |1156/1705)2390 3030/3170)3180 3180/3461 
Mechanical _ efficiency 
of fanand motor ..| 0 | .16/ .24| ‘82, .41 | .43/ .45/ .45 AT 
Manometric power ..| .26| .21/ .299 et | -19 | .19 | .18 199) .14 
| | 




















A radial section of the rim of one of these wheels is 
shown in the “ee view Fig. 2, and a developed cylin- 
drical section through the centre of the vanes in the 
lower. In this latter view A is the wheel, and the direc- 

* Paper read before the North-East Coast Institution of 
Engineers and Shipbuilders. 
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loss and the law of its variation. The experiments 
described in this any were made at the laboratories of 
the Case School by senior students, under the direction 
of the writer. The apparatus used was constructed by 
Mr. E. O. ae of the class of ’98, and a few ex- 
periments made by him. 

During the past year, Mr. G. 8. Beckwith, of the class 
of °99, made a large number of tests with different 
varieties of packing, and the results seemed of such 
interest as to justify their presentation to this Society. — 

The general character of the apparatus is shown in 
Fig. 1. It consists of a cast-iron cylinder, 6 in. by 13 in. 
inside, fitted at each end with a cover and stuffing-box 
suitable for a 2-in. rod. ‘fhe proportions of the gland, 
&c., were taken from those of a well-known engine. The 
rod was given a reciprocating motion by means of a 
slotted crosshead and crank ; a pulley on the crank was 
connected by a belt with the pulley of a transmitting 
dynamometer ; steam was admitted to the cylinder by 
the vertical pipe shown in the figure, and the water of 
condensation was drained off from time to time at the 
bottom. 

A steam gauge attached to the cylinder showed the 
internal pressure at each instant. The adjusting nuts of 
the glands were usually tightened only by the fingers; 
but when a wrench was used, it was turned by a spring 
balance and the turning moment noted. 

The travel of the was 4,25 in., and the usual speed 
about 200 revolutions per minute, giving a piston speed 
of about 140 ft. per minute. Seventeen different varieties 
of packing were tested, made by nine different manufac- 
turers, The materials present were rubber, asbestos, 
cotton, flax or hemp, lead, mica, ene, and paraffin, 









































No metallic packings, strictly so-called, were tried. 
Tasie I. 
ici 
| ° 
| 3 ug J 
& | jg% go wlsse 
s |pelBS [28/6 | Remarks on Leakage, &c. 
22 aad 223. of? 
Ee EcSSS SSG ES-£ 
galzajeas za 28508 é| 
1| 5| 2 | .o7 085 | Moderate leakage. 
2} 8; 40 | .0469 048 =| Easily adjusted ; slight leakage. 
3/ 5] 2 .037 .036 | Considerable leakage. 
4} 5] 25 | [150 i76 | Leaked badly. 
5 5| 26 | .005 081 | Oiling necessary ; leaked badly. 
6; 5| 25 | .868 .400 | Moderate leakage. 
71 6] 2% | .067 .067 | Easily adjusted and no leakage. 
8 5 | 25 | .082 .082 | Very satisfactory ; slight leak- 
age. 
9; 3/ 15 -200 .182 | Moderate leakage. 
10; 8 _ 6 | se Excessive leakage. 
11}; 5] 2 | .167 -172 | Moderate leakage. 
12 5 | 25 | .266 .830 ” ” 
13 56} 25 | .162 -280 | No leakage ; oiling necessary. 
14} 5 25 | .176 .276 | Moderate leakage ; oiling neces- 
| sary. 
15; 5| 2 233 .265 | Difficult to adjust ; no leakage. 
16; 5| 25 -292 .210 Oiling necessary ; no leakage. 
17 5] 25 128 .084 No leakage. 
| 
TaBLe IT. 
a | a ; ‘Beme-Power 
a Horse-Power Consumed by Each Box 
@ | when Pressure was Applied toGland Nuts | Before and 
a | by a 7-in. Wrench. After Oiling 
s | Rod. 
=| —— — —- 
ctw { | 
32-=| 5 Lb. | SLb. |10 Lb.!12 | 14 Lb. | 16Lb. | Dry. | Oiled. 
“y| 190] .. | 188 | 
Tse Fe Bee ae _ * 1055 | .021 
4 -248 .303 ee -390 154 | .123 
5 .220 
6 | 348 | 434] .. se wae wee 
7 | -126 | .228 | .260/ .330 840 | .067 -053 
8} | +363 | -500 | .635 .520 533 | .633 -236 
Oa .c De * ae .. | £666 | .636 
11] .. | 406 | 454] .. vn - | 454 | .176 
12 as -161 | .242 | 350 .454 as 454 .122 
13 oe -317 | .804 | .582 
15 - -526 | 
16| .. | .327 | .860 
17] .. | .198 | .277 | .880 | 








The following brief description will show the general 
characteristics of variety : 

1. Square, ring { in. Layers of canvas and rubber, 
saturated with graphite and oil. 

2. Sectional, ring, in. Composition similar to No. 1. 
Each ring consists of an inner and outer cone, fitting 
together, and so wedging under pressure as to fit tightly 
to rod and box. ‘ 

3. Similar in shape and compoeition to No. 1. 

4. Metal face king. Alternate soft and metallic 
rin The metallic rings contain lead band, backed by 
rubber and flax, the whole wound with cotton braid. 

5. Two kinds: (a) a sleeve composed of woven flax, 
rubber, and canvas ; ()) a spiral packing of woven flax 
backed with rubber. _ 

6. Spiral, square, fin. Alternate layers of rubber and 
canvas. 

7. Spiral, square, } in. Layers of canvas and rubber, 
saturated with graphite and oil. 

8. Similar to No. 2, but of a different make. 

9. Spiral, square, } in. Composed of rubber and asbestos 
compound, with elastic rubber inset. Slightly impregnated 
with graphite. : 

10, Spiral, circular, in. Red rubber core, wound with 
layers of rubber and flax, and coated with graphite. 

11. Spiral, round, in. Two wedge-shaped strands of 
woven flax in centre, and two strands of canvas, the 
whole surrounded by a woven cover saturated with 


graphite and oil. There seemed to be also some paraffin 


present. 

12. Spiral, round, $in. A rubber core, around which 
are braided three thicknesses of hemp or flax, soaked in 
oil. The whole coated with paraffin. 

13. Spiral, round, 4 in. A rubber core, surrounded 
with layers of woven cloth and rubber, impregnated with 
ground mica, 


Fig.1. 





of this size, such as Nos. 1, 2, and 3, worked well ; but it 
was found that no spiral packing jin. thick, would coil 
easily around a 2-in. rod. Accordingly the box was 
bushed and a new gland made to accommodate }-in. 
packing. : 

In cutting and inserting each kind of packing, careful 
attention was paid to the accompanying directions, and 
an endeavour was made to insure the most favourable 
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canvas and rubber. icant. 

rubber back about } in. thick 
16. Square, 4 in. 

canvas. No lubricant. 
17. Spiral, square, 4in, Woven flax, soaked in oil. 





_ As at first constructed, the gland was adapted for 
ing { in. thick (Fig. 2). The flat ring and sectional snikin 








14. Square, }in., 7g 4 packing. Alternate layers of! 
No lubri | 
15. Square, } in. Similar to preceding, but having a) 


TABLE III. 
VARYING STEAM PRESSURE 
SCALE 1 INCH = 0.1 H.P. 





TABLE IV. 
VARYING STEAM PRESSURE 
SCALE 1 INCH = 0. 1H. P, 


conditions. It was not practicable to make endurance 
tests, but each packing was allowed to remain in the box 
long enough to get into fair working order. The routine 
of each trial was abou ‘ollows: The apparatus was 


% t as fi 
Alternate layers of rubber and| first tested empty of omg J to determine friction. 


The packing was then inserted and adjusted in each 
end, according to direeti and the steam turned on. 
The very least pressure which would prevent leakage was 


k- 
ings' used on the gland nuts. The packing was then tested 
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under various steam pressures, each run lasting from 15 
to 40 minutes. The nuts were then tightened to various 
pressures, and other sets of readings taken. Cylinder 
oil was next og mare to the rod, the only lubrication in 
the tests so far having been that contained in the packing 
itself. Finally a last run was made with the boxes 
empty, as at first. A Flather recording dynamometer 
was used on a few of the runs, so as to determine the 
nature of the variations in ig The majority of the 
tests were made with a Webber box-gear dynamometer, 
readings being taken at short intervals and averaged. 

Table I. gives a summary of the results, showing the 
average horse-power consumed by each packing box at 
varying pressures and, for purposes of comparison, the 
power at 50 1b. pressure of steam. The friction of the 
machine has been deducted. 

Table II. shows the effect of tightening the gland nuts 
on —— of the packing and also the effect of oiling 
the rod. 

In most of the experiments detailed in Table I. the 
nuts were tightened with the fingers only, and then just 
enough to prevent leakage, and no lubricant was wu 
except that incorporated in the packing itself. With 
some of the dry rubber packings it was necessary to use 
oil from the first. A good quality of cylinder oil was 


applied. 
Fhe effect of variog the steam pressure is best shown 
graphically, as in Tables III. and IV. The numbers at 
the end of the lines correspond to the numbers used in 
the other tables. The ordinates indicate the steam pres- 
sures observed, while the abscissas represent the horse- 

wer consumed by each box. The points where these 
ines cut the line of 50 lb. pressure are those used for 
comparison of the different packings. It will be seen 
that the friction varies with the pressure in approximately 
straight line ratios in many of the cases. 

General Conclusions.—1. That the softer rubber and 
raphite packings, which are self-adjusting and self- 
ubricating, as in Nos. 2, 3, 7, 8, and 11, consume less 
power than the harder varieties. No. 17, the old braided 
flax style, gave very good results. 

2. That oiling the rod will reduce the friction with any 


ag 
3. That there is almost no limit to the loss caused by 
the injudicieus use of the monkey-wrench. 

4. That the power loss varies almost directly with the 
steam pressure in the harder varieties, while it is approxi- 
mately constant with the softer kinds. 

The diameter of rod used—2 in.—would be a ape 
for engines of from 50 to 100 horse-power. The piston 
speed was about 140 ft. per minute in the experiments, 
and the horse-power varied from .036 to .400 at 50 Ib. 
steam pressure, with a safe average for the softer class of 
packings of .07 horse-power. 

At a piston speed of 600 ft. per minute, the same fric- 
tion would give a loss of from .154 to 1.71 with a working 
— of .30 horse-power, at a mean steam pressure 
of 50 lb. 

It is the intention of the writer to make a series of 
tests with water packings, and also to try some.of the 
standard forms of metallic packin; He would be glad 
of any criticisms and suggestions from builders and users 
of pumps and engines, in regard to any further experi- 
ments, 








CHEAP FUELS. 
Influence of Cheap Fuels on the Cost of Electrical Energy.* 
By R. E. Crompton, Past-President. 


TE problems involved in this subject are worthy of 
the careful thought and consideration of members of this 


Institution. 

As water power is only available in the United 
Kingdom to a very limited extent, the bulk of our ex- 
perience in generating, pean ep Aly distributing 
power on a large scale is certain to based on power 
stations put down in the best positions where we can 
either raise steam or work gas engines by means of our 
cheap fuels. 

Mr. Holliday in his paper deals very extensively with 
several of the problems involved in dealing with inferior 
cokes or coals of the anthracitic description. My present 
paper must be taken as a suggestive one of other im- 
portant problems connected with this subject, in the hope 
that the matter will be carried further by those of our 
members who are working as engineers in charge of 
electrical power stations, and who are not likely to have 
already directed their thoughts in this direction. Per- 
haps the first and most important point that we ought 
to consider is the extent of our available supplies of 
cheap fuel. I do not think that this most important 
point has been sufficiently looked into. I am told that 
in certain districts where fuel of very considerable calo- 
rific value could be had almost for nothing at the pit’s 
mouth, solely because the difficulties in burning it were 
so considerable that no one had thought it worth while 
to put down proper ——- immediately appliances 
were set to work to deal with this fuel ona large scale 
the price doubled itself. It is of considerable importance 
to take this into consideration, and then to fix on a price 
which is likely to hold good for a sufficient period. To 
enable us to discuss the problem I have put myself into 
communication with several collie roprietors, and 
have ascertained that in the Midland district, Notting- 
hamshire, Derbyshire, and Yorkshire, there are a 
of slack coals available, the average price of which during 
the last ten years has been about 2s. 6d. per ton at the 
pits, so that it could be delivered by railway carriage, 
including wagon hire, within an average radius of 50 





* Paper read before the Institution of Electrical En- 
gineers, 


miles for about 5s. 4d. per ton. At the present time, 
owing to exceptional demand, the present price is 1s. oe 
ton higher than this, but I am informed that this higher 
sad not likely to be maintained, and that it wouid 

fair to base my calculations on the assumption that 
a large supply of this coal would be available at the 
above — 

Whilst on this subject, I must point out that railway 
rates and wagon hire are the same for inferior as for the 
best quality of fuels, so that this inferior fuel cannot be 
delivered to distant parts of the United Kingdom, such 
as in the case of our own works at Chelmsford, under 14s. 
so that it appears probable that it will rarely pay us to 
deal with these cheap fuels at an average radius in excess 
of 50 miles from the colliery. 

Where a system of canal transport is available as in 
the Birmingham district, these conditions will of course 
be modified on account of the much lower rate for 
carriage and barge hire. From inquiries I have made, 
itis probable that the Cannock Chase class of slack may 
be delivered within an average radius of 50 miles from 
the colliery at about 5s. 6d. 

There are three distinct classes of cheap fuels available 
for generating electrical energy. The first are those in 
which the calorific value is chiefly in the contain 
carbon. These include the anthracite and small Welsh 
coals, and the refuse coke fuels dealt with by Mr. 
Holliday. The difficulties in burning these fuels are 
not great. They are cheap because they are friable, easily 
broken up by carriage into powder, and thus there is 
always loss in transit; such powdered fuel is liable to 
fall through the bars or be carried forward in the form of 
dust into the flues and chimney. All easily pulverised 
fuel is also likely to have additional earthy matter mixed 
with it, as whenever a heap of it is shovelled over, the 
earthy bottom gets mixed with it, and thus its liability 
to form clinker is increased. 

The second class of cheap fuel is the free-burning small 
coals of the Midland districts. In this class I include all 
the small and earthy coals which are only slightly 
bituminous and which therefore have slight tendency to 


cake. 

The third class is the small and dirty or earthy bitu- 
minous coals of the North. These last are the most ditfi- 
cult to deal with, but as they possess high calorific value 
the problem of dealing with them successfully is the most 
interesting of all. 

The first group of fuels have been dealt with, with 
considerable success, by several forms of furnaces in 
addition to those described by Mr. Holliday. In this 
class it is all-important to reduce as far as possible the 
loss of unburnt fuel by its falling through the firebars or 
being carried forward into the flues in an unconsumed 
condition. So far probably the best method of dealing 
with the clinker from this class is the provision of large 
water ashpans, the steam rising from which appears to 
have the effect of preventing the clinker from clinging to 
the bars. A er portion of it separates as it forms into 
small drops of melted matter and falls through the bars 
into the water instead of forming large cakes which hinder 
the air admission. A 

Up to the present the attempts to satisfactorily deal 
with the second and third of fuels have been 
ped connected with the use of automatic appliances for 
distributing the fuel over the bars, breaking up and 
getting rid of the clinker, and providing sufficient admix- 
ture of air at various — in the furnace to insure satis- 
factory combustion of the gases. These last difficulties 
are at their greatest where a great portion of the calorific 
value of the fuel lies in its volatilisable products. 

I think that most of us who have had experience in the 
use of automatic stokers will agree with me that, although 
in some cases where a large range of boilers has been 
automatically fired, economies in labour have undoubtedly 
followed, yet the cost of clinkering the grates and after- 
wards removing the clinker from the boiler-room and the 
cost of maintenance of the grates and furnaces has been so 
considerable, and these difficulties and costs increase so 
rapidly with the amount of ash present in the fuel, that 
in most cases even with these automatic stokers it has 
been advisable not to use the very cheapest class. 

With the third, or highly bituminous class, coking 
stokers have been used with more or less success. Most 
of these operate on the principle of spreading the coal on 
the front end of the grate, allowing it sufficient time to 
form itself into coke, and then by means of moving 
to break up and move this coke forward over the bars to 
the point where intense combustion and radiation is re- 
quired. This method is correct in theory, but it has not 
worked out well in practice. The moving bars do not 
move the caked material forward with sufficient regu- 
larity, so that openings occur in the fire, and thus excess 
of air is allowed to dilute the gaseous heated products 
of combustion, and their temperature is thereby reduced. 
Clinker is seldom got automatically rid of, and in most 
cases a considerable amount of hand labour has to be ex- 
pended on its loosening and removal. 

From the above remarks it will be seen that one great 
difficulty in burning —— fuels at a small cost for labour 
and maintenance is that of getting rid of theclinker. What 
we require is that the fuel should be tipped from the rail- 
way trucks or barges into conveyors, and thence distri- 
buted to the furnaces without a touched by the 
firemen, and that after passing through the furnace the 
clinker and ashes should also be automatically taken 
away from the back of the furnaces and delivered into a 
railway truck without any hand labour —. necessary. 

There are two distinct methods of dealing with the 
cheap fuels which contain much volatisable matter. The 
first is that described very fully in a Boge read on 
March 16, 1897, by Mr. Humphrey (vide Min. Proc. Inst. 


U.E.), vol. exxix., 190) before the Institution of Civil 








Engineers on the ‘“‘ Mond Gas Producer.” With this 


ed | rated. I think, however, that in the case of exte’ 


system the fuel is gasified in separate gas producers, and 

e gas then burnt under boilers or used in gas engines. 

ae ong propose one a this — although ‘tele 

a most satisfac way of uti cheap fu 
as it has been most thorou ly Genseibed bey Mr. H. A. 
Humphrey in his paper. He showed that by this method 
90 Ib. of sulphate of ammonia, which is about 70 per cent. 
of the total nitrogen in the fuel, may be recov from it, 
and that the gas from each ton is then capable 
under ordinary boilers of evaporating not less than 7 tons 
of water, The repairs and upkeep of the system appear 
to be satisfactorily low. 

I propose for the present to confine my remarks to sug- 

tions to the form of furnace which may be attached 
irect to the boilers to burn these inferior fuels so as to 
i ag the water at the least cost. 

r. Holliday has: called our attention to the fact that 
in considering such furnaces and the boilers best suited to 
them, the use of cheap fuel has undoubtedly up to the 

resent necessitated the use of larger furnaces and larger 

iler plant ; so that there has been considerable increase 

in the capital cost, and hence in the maintenance c 
which are a percentage of that cost, and this, of course, 
increases the real cost per 1000 gallons of water eva 
y 
fired boilers, at any rate, arrangements may be s ted 
by which the grate area only need be increased, the size 
of the boiler remaining the same as for the best fuel ; 
for if we so arrange our grate that those portions of it in 
which the preliminary work of igniting and caking the 
fuel is performed are at a comparatively low temperature, 
this portion of the grate or furnace may be exterior to the 
boiler, and it follows that that portion of the furnace in 
which advanced combustion is carried on, would be no 
larger than would be the case if we were burning the very 
best Welsh coal; but it is only fair to say that in the 
case of bituminous fuels, where it is necessary to prevent 
newly formed volatilisable products from coming into 
contact with the cold boiler surfaces, considerable addi- 
tional space will have to be provided exterior to the boiler 
itself, as it is evident that in this case in order to pro- 
duce perfect combustion of these products some form of 
combustion chamber which contains a | surface of 
highly incandescent material must be provided. i 
however carefully we may provide for the disposal of the 
clinker, portions of it are certain to adhere to the bars 
and lining of the furnace or combustion chambers, and in 
order that these may be made easily accessible for 
cleaning, the whole furnace ought to be easily removable 
from the boiler—in other , it should be built on a 
frame mounted on wheels running on rails. 

Probably the simplest and most efficient method that 
has yet been contrived of continuously firing a grate 
with cheap fuel is by the old Juckes revolving gra 
which has been in use for upwards of thirty years, an 
wherever it has been properly installed and mounted 
has given satisfactory results. I remember seeing one of 
these grates in use in Messrs. Fowler’s works at in 
1871—that is to say, 28 years ago—and I am told that 


the performance has been so continuously satisfactory 
that Messrs. Fowler are still using this form of grate. 
It aj robable that all the conditions I have above 


noti could be satisfactorily filled up by a revolving 
grate mounted on a movable frame running on rails. In 
these days of electric motors there is no difficulty in pro- 
viding power for working this grate. It can easily be 
constructed to deliver the clinker and ashes continuously 
into a transverse channel at the back end of the grate, 
ould be removed by a conveyer to suitable 
trucks. Immediately above that part of the grate on 
which the fuel is ignited, I propose to provide a com- 
bustion chamber in the form of a long bridge made 
of a a ne Bn aon I have a by 
experimen ta g way of arranging this a; 
ratus is in the form of an extended firebrick porn 
each arch-shaped brick having a fin-like projection 
hanging down from its lower surface into the path 
of the gases. I have already used this form of combus- 
tion chamber for Lancashire boilers at our works at 
Chelmsford with satisfactory results. The extended sur- 
face of firebrick acts extremely well as a reservoir of heat 
even under the difficult circumstances of firing a Lan- 
ire boiler, the oor of which must be uentl 
opened, but it is evident that this form of bri will 
work much more efficiently in an automatically and hence 
continuously fired boiler where no necessity exists for so 
often opening the door and hence admitting coal air, 
As I have pointed out above, for burning the first 
group of cheap fuels this regenerative apparatus may 
ispensed with. It is somewhat more in 
the case of the second group, but it is absolutely neces- 
a in the case of the bituminous smoky fuels of the 
ird group. 
Up to the present the weak point of smoke-consuming 
apparatus has been that it has generally stopped short 
at supplying additional air so as to obtain more ect 
combustion of the fuel, and although this has ted in 
a larger proportion of the CO being converted into CO. 
yet as this has been effected by pessing a considerable 
excess of air through the f the heated products 
have been so diluted and cooled not only is the out- 
put of the boiler diminished, but also its efficiency great] 
reduced. The only satisfactory method of with 
the’question is to provide the combustion p Brea a have 


from whence it could 


above descri I need hardly remind those who are 
accustomed to boiler tests that efficiency of a boiler 
is largely proportionate to the proportion of CO, present 


stwepe toy te et tele Genperticp os high pos Se ls 
ways get this ion as as i I 
my pte Bord at Chelmsford I mere foie le when my 
combustion chambers were worked successfully, and 
when using highly bituminous fuel, to bring the propor- 








tion of CO, up to 11 per cent, which is sufficient proof 
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that a very small excess of air was passing, and that the 
products were consequently undiluted. 

How important it is that the excess of air should be 
kept down is shown by the following Table: 





Result of the 
Test of Water- | Test of Water- |Glasgow Test 
sien Tube Boiler at| Tube Boiler | if Excess of 
St. Pancras. | at Glasgow. Air had been 
| Prevented. 





| B.T.U. p.ct.| B.T.U. p.ct. B.T.U. |p.c. 








Heat transferred to 
water oe -- 10,463 72.6 8,228 68.0 9,960 | 83 
Heat carried off with 
roducts of com- 
ustion and excess 
air .. ss o-| 1,792 , 124 2,959 25.25) 1,440 | 12 
Heat in unburnt fuel 
mixed with ashes $16 | 22 417 3.45) 240; 2 
Heat radiated and 
otherwise unac- | 
counted for 1,829 12.7 390 8.22 360 3 


. ‘ 
B.T.U. in fuel ..| 14,400 100.0 | 12,012 100.00, 12,000 ‘ee 





In column 1 are given the figures of an often quoted 
test made with a water-tube boiler using the best Welsh 
coal, hand-fired. In this case only about 12.5 per cent. 
of the heat was carried off with the products of combus- 
tion and excess air. Owing probably to considerable 
radiation losses the efficiency of the boiler in this case 
was not extremely high, being under 73 per cent. In 
column 2 [ give the results of a test made at Glasgow 
with a water-tube boiler, coal having a calorific value of 
12,000 British thermal units, being fired by automatic 
stoking apparatus. From the inefficient working of this 
apparatus it was found difficult to keep the bars pro- 

erly and evenly covered, so that what otherwise would 
ios been an extremely g result was spoilt, as the 
heat losses due to heat carried off with the products of 
combustion and by excess air were over 25 per cent, so 
that the total efficiency therefore worked out at only 68 

x cent. In column 3 I give the results that ought to 
xave been obtained at this test with automatic stoking of 
this class of fuel if this excess of air had been properly 
controlled. 

Since I commenced the preparation of this paper I 
have learnt that the Babcock and Wilcox Company, who 
who have already done so much to uce the cost of 
steam raising, have actually perfected and brought into 
practical use a form of furnace which combines a con- 
siderable number of the requirements that I have laid 
down in this paper as necessary for the satisfactory and 
economical burning of cheap fuels. In the Babcock and 
Wilcox new revolving grate, illustrations of which I am 
able to put before you on the screen, it will be seen that 
they provide a modern revolving grate which performs 
the duties of feeding the fuel on to the front of the te 
and delivering the ashes and clinker at the back of the 
grate in a most satisfactory manner. The whole grate is 
mounted on a removable frame running on rails so that 
it can be removed from the furnace, and ready access 

iven to the parts for examination, renewal, or repair. 

he difficulty of getting rid of the clinker and ashes at 
the back of the grate without admitting air at this point 
was a matter in which the old Juckes grate was defective. 
This is got over by means of a very heavy cast-iron flap 
which rests on the revolving bars at their back end. The 
bars have to move forward under this flap, and as it has 
a sharp edge the clinker and ashes are removed from the 
bars, slide over its inclined surface, and are delivered into 
an airtight receptacle at the back, from whence they 
can be removed by a conveyor or other convenient means. 
It is probable that this revolving furnace is a great ste 
in advance, and probably the only addition thatis requi 
to perfect it is the addition of the combustion chamber 
which I have described. 

In order to show the proportion the cost of fuel bears 
to the total cost of generating energy in a modern power 
station, of moderate size, I have extracted figures from the 
log-book of the power station of our new Chelmsford 
works, from which I have prepared the accompanying 
Table, which shows that under the actual conditions of 
working the plant during the last forty-nine weeks, and 
at an average price of 17s. 5d. per ton of coal (which was 
Nottinghamshire steam hard of the best quality), the cost 
of the fuel was 64 per cent. of the total cost of 0.77d. per 
Board of Trade unit delivered to the tools. This plant is 
of moderate size: including spares its maximum rate of 
output at present is about 250 kilowatts. It is not eas 
to give the ave rate at which it is worked, but it is 
probable that this is at the rate of about 120 kilowatts 

uring 54 hours per week, and 50 kilowatts during the 
night shift during 62 hours per week. If the plant had 
been worked at the higher rate throughout the night as 
well as the day shift, the patna would Go been increased 
from 368,000 Board of units to 680,000 Board of 
Trade units, and the cost prices would have been modified 
as shown in the second column; that is to say, that the cost 
of coal would then have been about 76 per cent. of the 
total cost, which would stand at 0.63d. per unit. If, 
however, this plant were put to work within the radius 
of 50 miles from collieries where cheap coal at 5s. 4d. per 
ton could be supplied, and the furnaces of the boilers modi- 
fied to suit this fuel in the manner I have indicated, the 
figures in the third column would be obtained at the rate 
of oxtgut in column 1 ; and those in the fourth column at 
the rate of output in column 2, and it must be observed 
that in these two columns I have not reduced the cost of 
labour to the extent that might fairly be claimed by the 
saving in stokers’ w 

Tt is needless for me to point out to you that increasing 
the size of this plant would largely reduce the labour 





charge, so that it is probable that (exclusive of interest 
and depreciation) the total cost price of 4d. per unit 
would be reached in many cases, providing that the coal 
obtainable at 5s. 4d. per ton is burnt in a satisfactory 
manner. The fact that such figures are now easily within 
reach ought to be a powerful stimulus to the investment 
of capital in power distribution works. 


Table showing the Proportion which the Cost of Fuel bears 
to the Total Cost in Chelmsford New Works Power Station. 
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Coal at 17s. 5d. per ton d. d. d. d. 

delivered at boilers ..) 0.488 0.480 | 0.15 0.148 
Stores. . oe es --| 0.0293 0.016 0.0293 | 0.016 
Labour, superintendence, 

two complete shifts, in-| 

cluding flue and boiler 

cleaning .. ai -.| 0.236 0.127 0.236 0.128 
Repairs “Fi - | 0.016 0.009 0.016 0.009 

Total  ..  ..|. 0.769 0.632 | 0.431 | 0.300 
— ———_|—_——_—_|_— 
Cost to total cost, | 64 76 35 | 49 
‘ 
ADDENDUM. 


Test made since the reading of the paper of a Babcock 
and Willcox water-tube boiler fitted with the revolving 
grate described in the paper. 


Heating surface oe Te ... 1827 sq. ft. 
Grate surface (7 ft. long by 5 ft. 
wide) chain grate stoker ... ae wT gs 
Ratio of heating surface to grate 
surface.. we bas “Ae ei 1: 52.4 
Kind of fuel used ‘ ... Boodyke singles 
Duration of test - ae ae 6 hours 
Average observed gauge pressure (at- 
mospheric pressure 14.7) ... .-. 166.25 Ib. 
Average temperature of water fed 
by boiler, by feed pump ... es 50 deg. 
Pounds of fuel fired (dry) ... ia 4032 Ib. 
- ae per hour ba 672 ,, 
a refuse oe “se asi) EO So 
. combustible a sss ERED ine 
Coal consumed per square foot of 
grate per hour patl 1Ey Glas = 19.2 ,, 
Total water evaporated (actual con- 
ditions) aia ~~ ” <55) GUO yp 
Water evaporated per hour (actual 
conditions) ... - we «6. 4036, 
Water evaporated per hour from and 
at 212 deg., factor 1.218 ... ... 6611.45 ,, 
Temperature of saturated steam 373 deg. 


superheated steam... 453 ,, 


” ” 
Superheat asa ns ‘“‘ Se se 
Water evaporated per square foot of 

heating surface per hour ... = 
Water evapora’ per und of 
coal, actual conditions (feed water 
50 deg. Fahr., steam pressure 
3) RS eens 
Condition of coal ive ae of 
Water evaporated per pound of coal, 
assuming feed water at 212 deg., 
and under atmospheric pressure ; 
we 1,218 BER Soe cases, se 
ater evaporated per pound of com- 
Scamie’ -netoal conditions (feed 
water 50 deg. Fahr., steam pres- 
rs ee) 4 ee 
ater evaporated per pound o 
codshaalitie, assuming feed water 
50 deg. Fahr. and steam pressu 
166.25 Ib. ; factor, 1.218 ... ee 


2.47 Ib. 


6.73 ,, 
Very wet 


8.197 lb, 


7.31 ,, 


Temperature of boiler rooms 70 deg. 

a “a ue gases... a 524 ,, 
Force of draught in inches of water 0.184 in, 
Calorific value, theoretical evapora- 

tion from and at 212 deg., per 

poses oo os). an a ave 11.33 
Efficiency heat utilised in boiler ... 72.34 per cent. 
Efficiency heat utilised in super- 

heater ... i ws see ee ‘ 
Total efficiency... ee, ar 


Analysis of Coal.—Proximate Analysis, 
Volatile Matter : 


Per Cent. 
Gas tar, &c. ... ‘ie ts .- 33.48 
Sulphur... oe: Basic 4 Sues .. 65 46.78 
TS ee energetic, 
Coke : 
Fixed carbon ... .20 
Sulphur... -61 53,22 
Ash she 7.41 
Specific gravit 80 
ific gravity Fea at SER Oe, 

Weights at 1 cubic foot in pounds . 81.25 
— Se (pounds of water 

at 2 eg, Fahr. evaporated by 1 Ib. of 

coal), by Playfair’sformula ... ... 





Ultimate Analysis. 

Carbon ... is aba es 63.43 
Hydrogen 4.03 
Oxygen ... 9.70 
Nitrogen 1.52 
Sulphur.. 1.16 
Amn 7.41 
Water ... 12.75 

100.00 


Heating power, theoretical (pounds of 
water at 212 deg. Fahr. evaporated by 


Se RRs ace aa plans. tes 
Heating power of dried coal by Thomp- 
son’s calorimeter ... on rd ci 87 
(Signed) . TatTiock AND THOMSON, 


Test on No. 4 Boiler November 17,_1899,—Analysis of 
Flue Gases by Orsat's Apparatus. 


The average of numerous tests on the above-mentioned 
apparatus at an average draught of 0.184 in, have given : 


12.35 per cent. ... av ts aoe Co, 
fc eeee a ai bic t ics oO 
O88 e245; ts 7 bss se co 
and 
80.25, a ae be x N 
If ordi air is taken to contain 20.6 per cent. oxygen, 


the excess of air will be 50 per cent. over the theoretical 
quantity required. 

By calculation on above data and the temperature of 
the flue compared with the temperature of boiler- 
house, a loss of 1376.66 British thermal units — 12.5 per 
cent. is shown. The calorific value of the fuel used 4 
been found to be, rf ——- of chemical analysis 
made by Messrs. R. R. Tatlock and Thomson in Glasgow 
to Dulong’s formula, equal 10,989 British thermal units. 


Heat Balance. 
B.T.U. 


Per Cent. 
Heat used for evaporation 
of water ... ab vad 7884.4 72.34 
Heat used for superheat of 
steam ‘ ‘ 242.8 221 


Loss in flue gases p r cal- 
culation, as indicated 





above er ree 12.51 
Loss unaccounted for by 
radiation, incomplete 
combustion, ashes, &c.... 1486.14 12.94 
10989.00 100.00 
Total efficiency 74.55 per cent. 





LAUNCHES AND TRIAL TRIPS. 
Messrs. Ji “soe L. Thompson and Sons, Limited, North 
Sands, Sunderland, launched on December 30 a steel 
screw steamer, built to the order of the Norfolk and 
North American Steamship Company, Limited, of 1, 
cargo London, E.C., and named the Crown 
Point. The vessel is 390 ft. long between perpendiculars, 
and has a beam of 51 ft., with a moulded depth of 
30 ft. 6in. She is built specially to meet the uire- 
ments of the cattle trade and for the Manchester Canal, 
with sixteen derricks, ten steam winches, and all the 
most modern Peewee f for the rapid handling of 
oes. Her deadweight capacity is about 7500 tons, 
and provision is made for the carrying of 1900 tons of 
water ballast in the cellular double bottom, and a large 
deep tank fitted immediately aft of the engine-room, and 
extending to the main deck. The engines are being 
built by Messrs. J. Dickinson and Son, Limited, Palmer’s 
Hill Engine Works, Sunderland, and are of the triple- 
expansion type, the sizes of the cylinders being 25 in., 
43 in., and 74 in., by 48 in. stroke, with three single- 
ended boilers working at 200 Ib. — of steam, and 
fitted with Howden’s forced draught. 


The s.s. Kati, built to the order of the Russian Baltic 
Steam Navigation Company, of Riga, was launched on 
the 31st ult. at the yard of the Elsinore Iron Shipbuilding 
and Engineering Company, Elsinore, Denmark. The 
vessel is built of steel to the highest class at British 
Lloyd’s “‘special survey,” and her dimensions are 290 ft. 
by 42 ft. 6 in. by 20 ft. 74 in. depth of hold. The engines 
are of the triple-expansion type with surface condenser 
indicating 900 horse-power. In the vacant berth the keel 
of a passenger steamer for Abo was laid down. 








On Wednesday, January 3, the s.s. Drachenfels went 
for ashort trial trip before sailing from the Tyne. The 
steamer has been built and engined by Messrs. Wigham 
Richardson and Co., Limited, at their Neptune Works, 
Neweastle-on-Tyne, for the Indian Service of the 
Deutsche Dampfschifffahrts Gesellschaft ‘‘Hansa” of 
Bremen. The steameris 470 ft. in length by 58 ft. beam, 
and will carry over 10,000 tons deadweight; she is fitted 
with a set of four-crank big eo pe msg —— on 
the Yarrow, Schlick, and Tweedy system, working at 
210 lb. pressure, which, on the trial trip, gave complete 
satisfaction to all. 





On neg there was launched from the yard of 
Messrs. R. Williamson and Son, Workington, a steel 
steamer for Messrs. T. Pickney and Son, of Sunderland. 
The steamer is intended for the general ——— trade, 
and is of the following dimensions: Length, ft. be- 
tween perpendiculars; breadth, 20 ft. 2 in.; depth 
moulded, 10 ft. 4 in. Compound surface-condensing 
engines, with cylinders 15,in. and 32 in. in diameter by 
24 in. streke, will be fiftéd by Messrs. McKie and 
Baxter, of Glasgow. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECOR 


CompiLteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 


ductor ;,While in the second arrangement the straining of the 
= wire is effected by oblique wires attached to the support- 

ig poles. (Accepted December 6, 1899.) 

2177. Siemens, Brothers, and Co., Westminster. 
(Siemens and Halske, Berlin.) Electric Tramways. [1 aha 
January 31, 1899.—For the —_ of obviating the difficulties 
presented at the crossings of the lines when electric energy is 
supplied to motor vehicles from two overhead conductors of oppo- 
site sign, the upper conductor of each line runs uninterruptedly 


ta 








of 8d. 
The date of the advertisement of the tance of a yplet 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the opt of a yplete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


370. E. G. Scott, Liverpool, Lancs. Tea-Drying 
Machinery. [3 Figs.] January 6, 1899.—This invention has 
for object to provide means for drying delicate substances such 
as tea or © t. To plish this a series of superposed 
tubular vessels are arranged, through which the tea is caused to 
pass in a zigzag manner from top to bottom by means of spiral 
conveyors, the shafts of which are supported at one end by the 











small covers, and at the other end pee out through stuffing-boxes, 
and carry a spur gearing by which all the conveyors are simul- 
taneously driven. The tubular vessels are surrounded by a 
jacket, through which heated fluid is made to circulate. The 
interior of the tubes are in communication with a vacuum pump, 
for exhausting the air and extracting the vapour while the sub- 
stance is revolving and drying at alow temperature. (Accepted 
December 6, 1899.) 


ELECTRICAL APPARATUS. 


24,570. W. S. Rawson, London. Electric Battery. 
November 22, 1898.—This invention relates to that class of 
battery in which electricity is generated by the oxidising action 
of a fused salt upon a molten metal or alloy through the inter- 
stices of a porous pot, the metal being afterwards reduced and 
the salt recuperated. It is stated that the heat necessary to fuse 
the metal has hitherto been externally mre: and that such an 
arrangement is wasteful of heat and difficult to regulate. Accord- 
ing to this invention the materials are heated by the introduction 
within the cell of combustible gas or vapour and a regulated 
supply of oxygen. The outer cell is constructed of magnesian 
brick, free from silica, aud furnished with ports through which 
producer gas, or other reducing agent, may be introduced, 
oxygen algo being admitted in the form of air or steam, which, 
combining with the combustible reducing agent, keeps the metal 
in a molten condition. The porous pot containing the fused 
salt is made of nesia, and tightly closed with a cover, 
through which pass the inlet and outlet pipes by which air is 
supplied to recuperate the salt. The inlet pipe may form one 
electrode, the other electrode consisting of a cast-iron pipe im- 
mersed in the molten metal. The air may be compressed. 
(Accepted December 6, 1899.) 


2176. Siemens Brothers and Co., Limited, West- 
minster. (Siemens and Halske, Berlin.) Trolley Wire 
Appliances, [2 Figs.) January 31, 1899.—-When an electric 
railway or tramway with overhead conductors is crossed by 
the conductors of a low potential installation, one pole of 
which is to earth, there is considerable danger of the in- 
Stallation being damaged by currents of high voltage, in 
consequence of one of its conductors breaking and falling 
on the conductor of the railway. To. obviate this risk, a guard 
wire in conducting communicatigm with the earth, is sup- 
ported by and above the railway conductor, but is electrically 
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insulated therefrom. Two arrangements, differing in detail, are 
illustrated and described, in both of which the guard wire is sup- 
Ported by the same poles and transverse wires as the trolley 
wire to which it is attached, and is maintained at a constant 

tance above the trolley wire by means of insulating struts, 
While it is earthed through a conducting wire which passes down 
4 supporting pole, and is joined to one of the rails. In the first 
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through the crossing, the current being collected therefrom by a 
sliding or roller contact ; while the lower conductor of 

line is interrupted, its parts being connected by a looped con- 
necting-piece which passes above the upper conductor of the 
intersecting line, the current therefrom being collected by means 
of a sliding bar contact. (Accepted December 6, 1899.) 

27,268. W. M. Mordey and H. Bevis, London. Pre- 
venting Noise in Aliernate-Ourrent Are Lamps. 
(3 Figs.) December 24, 1898.—For the purpose of preventing the 
transmission of sound through the air, communication between 
it and the arc is, as far as practicable, prevented ; and where the 
arc cannot conveniently be completely enclosed, the air passages 
are restricted and lengthened or muffled. Anti-vibration sub- 
stances, such as asbestos or rubber, are used for those parts of 
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the lamp which are capable of taking up or transmitting sound 
vibrations. The drawings illustrate the application of the inven- 
tion to a projector for use in stage lighting; the invention is, 
however, stated to be applicable to various kinds of arc lamps in 
addition to that shown in the drawings. It may, for example, 
be applied to an ordinary alternate-current arc lamp, by closing 
the air passages, and causing the globe and weather protector to 
rest on — of asbestos or other anti-vibration material, (Ac- 
cepted December 6, 1899.) 


HYDRAULIC MACHINERY. 


2124. J. Menzies, Glasgow. Check-Feed Valves. 
{1 Fig.] January 31, 1899.—-This invention has reference to 
check-feed valves, hydraulic feed-pump and like valves, and con- 
sists in the formation of an annular channel at the bottom of the 
valve, which fits over the seat, the said channel being formed in 
the valve seat, or ring or flange on the valve to fit into the same ; 
so that when the valve is raised, the water will be confined in the 
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channel, and in being displaced therefrom will form a cushion, 
and so prevent ‘‘knock,” vibration, and wear of the valve-face. 
A similar channel or recess is formed in the fixed or stop part of 
the valve chest, having a water inlet opening at the bottom, so 
that when the valve is — (in the case of hydraulic 


valves) water will be confined the channel, and in being dis- 
placed therefrom forms acushion. (Accepted December 6, 1899.) 


LIFTING AND HAULING APPLIANCES, 


24,948. A. T. Dawson, T. Thackeray, and J. Horne, 
Westminster. Ammunition Hoists. (3 Figs.) Novem- 
ber 25, 1898.—The hoist, which is designed for naval use. 
the hydraulic crane by which it is rated, are 80 arranged that 
the cage is locked at the bottom of the lift until released, and 
in the upper pert of its course travels along a curve at the 
breech of the gun until it reaches a stop fixed on the gun-car- 
riage; the lift rope accommodating itself without change of 
length to the various positions of the gun. At the bottom of the 
hoist frames are a lever and catch which are in one direc- 
tign by a spring, but are held back by a pawl, w! is disengaged 
by the cage in its descent ; whereupon the spring effects the 


disengages the pawls and releases it. The lever hold open 
a relief valve, or it may lock the main valve, so that the crane 
cannot be worked until the operator below releases the cage. In 
addition to the main cylinder, two small cylinders are provided, 
the plungers of which are always subjected | to working pressure, 
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so that a moderate strain is kept on the rope, even when the 
main plunger is relieved from pressure. The crane rope is so 
attached to the cage and the slide girder, that its length remains 
constant, peters amen change in the elevation of the gun. 
(Accepted December 6, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


1013. 8S. Stevenson, London. Coke Breaker. [2 
Figs.) January 16, 1899.—The machine comprises a frame sup- 
porting a hopper, beneath which are a pair of drums revolving at 
different speeds, on the peripheries of which are formed the 
cutters by which the coke is broken. A power-driven main 
shaft, mounted in bearings on the lower portion of the frame, 
has on one end a spurwheel which gears with another spurwheel 
on the shaft which carries one of the cutters ; this shaft being 
mounted on bearings on the upper part of the frame beneath the 
hopper. The other end of the main shaft carries a pinion which 
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gears with a spurwheel on a parallel shaft, also mounted on the 
lower part of the frame. Swinging arms fulcrumed concentri- 
cally with the latter shaft carry the second revolving cutter ; and 
the — o by which it is driven, which thus always gears 
with that on the shaft, whatever may be the ition of the arms. 
The ition of these arms with respect to frame, and hence 
the distance between the cutting drums, is adjustable by means 
of a screw having a spring connection to the gery f arms, and 
engaging a pivoted nut secured to the frame. (. ccepted De- 
cember 6, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING. 


27,202. Lord Masham, Swinton, Masham, Yorks. 
Coal-Cutter. [5 Figs.) December 23, 1898.—After the work- 
ing face has been prepared rails are laid down for the cutting 
machine to travel over, and girders on vertical supports are 
ed to uphold the roof over the rails. The frame of the 
e is adapted to replace these supports in its immediate 
vicinity, so that they may then be removed to avoid obstructing 
the cutters. The cutters are carried on a ve . prefer- 
ably driven by an electric motor, which also actuates a rope drum 
p Rey ay the machine is slowly drawn forward. Each cutting 
disc is formed with pockets to receive the material cut away, 
which is subsequently ryany 0 The cutting blades are secured 
to the circumference of each in such manner as to be readily 
removable. The frame may be arranged to completely cover in 
the working parts, and its top affords an upper for the 
vertical shaft, and carries the adjustable supports for the roof of 





engagement of the catch with a corresponding catch on the cage, 





arrangement the guard wire is strained by connecting its ends 
through insulating connections to wires attached to the con- 





olds it down until the operator, by means of the lever, 





the mine, which may consist of screw jacks terminating in rollers 
which run on rails on the roof. (Accepted December 6, 1899.)  ~ 
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MILLING AND SEPARATING MACHINERY. 
27,502. C. H. Rookes, Hemel- . Herts. 
Paper-Reeling Machinery. (2 Figs.) ber 30, 1898. 
~ this invention relates to means whereby bobbins of various 
lengths may be secured on the spindles of paper-reeling machines. 
Pyramidal blocks sliding on the spindle enter corresponding re- 
cesses on the ends of the bobbins; and for the purpose of forcing 
the blocks into the recesses, and thus securing the bobbin, a 
collar or sleeve, having on its end adjacent to the block a cylin- 
drical, and on its other end, a conical external thread, slides 
freely on the spindle. The outer or conical end of this sleeve 
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27502 


sesplit and fitted witha nut, which, as it is screwed up, com- 
presses the split ome wre of the sleeve, and thus firmly fixes it in 
position, The cylindrically-threaded portion of the sleeve is also 
provided with a nut, which has an annular projection entering a 
co. ing recess on the base of the pyramidal block ; the 
sleeve being fixed on the spindle as already described, the pres- 
sure necessary to firmly hold the bobbin may, by means of the 
latter nut, be applied to the block. Both nuts may be fitted with 
lock nuts, and may be polygonal, or provided with peripheral 
holes to enable them to be readily turned on the sleeve. (Ac- 
cepted December 6, 1899.) 
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PUMPS. 

4291. Tangy Limi and J. N. Floyd, Soho, 
Staffordshire. Direct-Ac Steam Pumps. [2 Figs.) 
February 27, 1899.—This invention reference to direct-acting 
steam pumps of the kind referred to in Specification 23,030, 1897, 
and relates more particularly to the making of the tappet valve 
and its stem in one piece, and a two conical faces a short 
distance apart. The tappet box or liner has two conical seats 
for the two conical faces of the valves to seat upon. Communi- 
cation between the tappet box and the longitudinal passage 
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(which is open to the atmosphere) is made by the piston at each 
end of ite stroke, in lifting the valves off their seats. By this 
arrangement of the said — valves, escape of steam from the 
steam cylinder into the auxiliary port during the working of the 
ump is prevented, and leakage of steam from the steam chest 
nto the exhaust port is diminished. The valves are held down 
by springs, and the two boxes are ne yo by cross-pipes of the 
kind described in the before-mention specification. (Accepted 
December 6, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


1225. C. Bary, Sheffield. Valve Gear of the 
Corliss Type. {7 Figs.) January 18, 1899.—This invention 
relates to Corliss valve , and has for object to relieve the 
valve spindle of all bend ng stress, and to leave it subject only 
to the torsional stress incidental to turning the valve in its seat. 
For this purpose, the trip lever (or other lever by which the 
valve spindle is turned) is not se hee upon the spindle, but is 
pivoted about a fixed bearing independent of, but concentric 
with, the valve spindle, and is coupled to the valve spindle by a 
clutch coupling, such as will permit motion of translation of the 
one part relatively to the other in a plane perpendicular to the 
axis of the valve spindle, so that no side stress will be imparted 


igi 





to it, the fixed bearing alone resisting all bending stresses due to 
the force exerted in opening the valve and compressing the dash- 
t spring after the trip gearis released. With this object, the 
rip lever is pivoted upon the end of the fixed bracket h 
which the valve spindle , the motion lever by which 
—_ lever is operated om voted upon the boss of the lever 
and the clutch coupling by which the trip lever is connected to 
the valve spindle, being formed by diametrical lugs on the face- 
— keyed on the valve spindle and similar lugs on the boss of 
é trip lever: the lugs on the one being diametrically at right 
angles to those on the other, and lugs engaging in corre- 
<penting gseees: te Gee aypesite ew eon interposed disc 
loose on the valve spindle. ccepted December 6, 1899.) 


18,832. J. moet. Berlin. Steam Tra {1 Fig.) 
September 18, 1899,—A hollow cylindrical float, with Bo ae 
is mounted on a longitudinal le, within a cylindrical casing 
of slightly larger diameter, the ends of which are somewhat dome- 
lower ends of th amu gE oF ve certuret ts the 

ower ends of the ndle pass g apertures 
top and bottom of the casing. On the lower end of the spindle is 





formed a valve, the seat of which is formed above the lower guide 
Ad nee The spindle s through the aperture, and com- 
or wend closes it when the valveis on its seat. At some distance 
ow the valve, however, grooves extending obliquely downward 
form discharge channels, through which the condensation water, 
g under steam pressure, actuates a turbine on the spindle, 

the float being thus continuously rotated. Steam is admitted to 
the trap through:a port in the top of the casing ; and as the water 
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of contention some, Ce Sent oe Tagen bag Emig in the 
spindle ap above the guide, when the water ins to escape, 
and the lies of the float continues, until the water cooapes 
through the grooves at the same rate as it is deposited, a con- 
stant water-level thus being maintained within the trap. The 
rotation of the float facilitates the removal of impurities, and in- 
sures that the valve shall fit tightly onits seat when there is no 
water in the trap. (Accepted 6, 1899.) 

1897. J., T., and J. Vicars, Liverpool. Firebars. 
(3 Figs.] January 27, 1899.—This invention has for object to 
enable comparatively thin bars to be used without liability of 
distortion or —_* that by the use of thin bars the space 
between them may narrowed, so as to prevent loss of small 
fuel. For this purpose, the firebars are constructed with trans- 
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verse ners od through the bars at intervals in their length, 
leaving sufficient metal to form an adequate connection or sup- 

rt between the lower and upper edges of the bars. As a 
‘urther means for preventing the bending of the bars, and for 
keeping the air spaces regular, ig or projections are formed 
on one side only of each bar. (Accepted December 6, 1899.) 


865. D. Carter, Birmingham, and C. J. Smith, 

. Ro e. [5 Figs.) January 13, 

1899.—The engine has an annular steam space, and a central 
shaft on which is mounted a radial piston. The valve consists 
of a sleeve provided with ports, and free to rotate on a stationary 
shaft in which the admission and exhaust passages are Secundl 
On the main shaft is a drum fitting rei against the ends 
of the cylinder, and i piston which fits steam-tight 
against the sides thereof. e fixed shaft and sleeve are con- 
tained in a cylindrical valve chest parallel to, and communicat- 
ing with the engine cylinder ; and the sleeve is furnished with a 
number of radial partitions fitting steam-tight in the valve chest, 
and ore of them against the drum on the main shaft, six such 
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865 
partitions being shown on the drawings. Ports are formed in the 
sleeve between each pair of partitions; and the fixed valve 
thaft has in it one admission and two exhaust passages in the 
torm of tapering slots, the latter passages being on either side 
of the former. The piston with the partitions and rotates 
the valve, one side of it ng thus opened to steam, and the 
other to exhaust. By a partial revolution to the valve shaft (one- 
sixth revolution in the example shown), the position of steam 
and exhaust with respect to the piston may be inter- 
changed, and the direction of rotation reversed. A cam device 
by means of which the valve may be rotated continuously, in- 
stead of intermittently, is shown and described. (Accepted De- 
cember 6, 1899.) 

26,382. A. Harris, London. Filters for Water- 
Tube Boilers. (8 Figs.) December 15, 1898.—The inventor 
states that with the increased filtering area, and finer fabric, 
which has come into use, it is difficult to cleanse the filter by 
reversing the current in the ordinary manner, since the water 
being more diffused, it has less cleansing power than when it was 
applied to a more confined area. To more efficiently cleanse the 
filter, according to one arrangement, it is provided with a ported 
cylinder or diaphragm so arranged that, while permitting free and 
diffused passage of water through the filter in ordinary working, 
it can be so operated so as to concentrate the water successively 
on separate portions of the filtering medium during the cleansing 
process ; the sludge valve op | 80 arranged that the deposit is 
carried off through it instead of being simply blown off the fabric 
back into the water, and subsequently again deposited thereon. 
Other modifications are illustrated and described, all of which 
operate on the same principle, viz., the concentration of the 
stream of water on successive portions of the filtering area during 
the cleansing operation, while in ordinary working the water is 





diffused over the entire area of the filtering medium. The Pro 
visional Specification describes the application of the invention 
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to the subject of the inventor’s prior patent, No. 19,925, 1892. 
(Accepted December 8, 1899.) 

17,898. E. Field, London. Application of Mixture 
of Air and Steam as a Motive Fluid. (2 Figs.) 
August 19, 1898.—Air, as free from moisture as is conveniently 
obtainable, is compressed and heated to a pressure and tempera- 
ture equal to, or exceeding, that of the steam with which it is 
to be used ; the air and steam are then mixed, and the mixture 
heated ——— as a motive fluid. According to one arrange- 
ment, a good non-condensing high-pressure expansion engine is 
provided with an air pump (which may be driven by the engine) 
capable of compressing the required volume of air to a degree 
above the initial pressure of the mixture admitted to the engine 
cylinder when working under full load. The air thus compressed 
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subsequently enters the cooled end of @ continuous heater (which 
may be composed of a series of pipes within a heating chamber 
forming part of the flue of a steam boiler) in oe through 
about one-fourth of entire length of which it is raised to a 
temperature equal to or exceeding that of the steam in the boiler ; 
it is then combined with steam direct from the boiler, and the 
mixture being further heated during the remainder of its course, 
ultimately leaves the heater in a fit condition for use as a motive 
fluid. According to a modified arrangement, the steam from 
several generators is led into a common steam pipe, while the 
working fluid is distributed among a series of motors, each having 
its own air pump supplying a common air pipe leading to the 
heater. (Accepted December 6, 1899.) 


VEHICLES. 


839. W. Dickson, London. Hansom Cabs. [3 Figs.) 
January 13, 1899.—This invention has reference to the interior of 
hansom cabs, and its object is to provide such vehicles with 
means whereby, in the event of the horse falling, or a collision 
taking place, the nger is prevented from being thrown out. 
To accomplish this, staples are fixed to the lower part of the 
window-frame, to one of which is attached a broad strap having 





india-rubber ring connections at itsend. The strap when hooked 
upon both les forms an elastic barrier in front of the senger 
about level with the chest. When not in use, the band is discon- 
nected on the left-hand side, the right-hand side being per- 
manently fixed, The passenger, after taking his seat, can hook 
oo ; end of the strap in position. (Accepted December 6, 





UNITED 8TATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in = 
United States of America from 1847 to the present time, an 
reports of trials of potent law cases in the United States, may = 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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THE WATERWAYS OF RUSSIA. 


By C. H. Moserty, M. Inst. C.E., M.I. Mech. E. 
(Continued from vol. lxviii., page 620.) 


The Waterways of Finland are very extensive, as 
the whole country is covered with lakes, and steam 
But it will 
be sufficient here to deal only with the one great 
canal route in the country, the Sdima Canal from 
the Sdima Lake to the Gulf of Finland. The Lake 
Saima is of very irregular form, and has extensive 
ramifications, and is studded with islands ; its area 
It discharges its 
waters into the Ladoga Lake by the River Voksa or 
Vouoksa, which forms the famous cataracts or 
Its importance as a water 


navigation and trade are very active. 


is given as 17,600 square miles. 


Falls of Imatra. 
highway was recognised by the Swedes, to whom 
Finland then belonged, in the 16th century, 


when they commenced a canal from 43 miles to 
the east of Willmanstrand, towards Viborg; but 


the work was not persevered with. The remains 
of this work are still visible. Early in the 17th 
century they again started along another line ; but 
the work proved so formidable on account of the 
hard rocky ground, that they again abandoned it. 
At last, in 1840, when Finland was already in the 
hands of Russia, the matter was taken up again and 
a new scheme was worked out. Operations com- 
menced in 1846, and the canal was finished at a cost 
of 3,000,000 roubles, and opened in 1857. Itruns 
from Willmanstrand on the Saima Lake to Viborg, 
on the Gulf of Finland, a distance of 36 miles. 
There are fifteen sets of locks, of which five are in 
three steps and three in two steps, so that the total 
number of separate locks or chambers is twenty- 
eight. The chambers are constructed to take 
vessels called Ladya, 105 ft. long and 23 ft. broad, 
carrying 250 tons ona draught of water of 5 ft. 6 in. 
The Saima Lake is 256 ft. above the Gulf of Finland. 
The number of such vessels passing through the 
canal is about 3500 annually. About 25 years ago 
the northern end of the lake was connected with 
Piéliss by a canal and the River Piéliss, on which 
locks are constructed. 

The principal produce conveyed by the Saima 
Lake and through the Saima Canal, to Viborg for 
export consists of deals and timber in various 
forms from Kuopio, Youentso, and other places on 
the Sdima Lake. It amounts to about 250,000 tons 
a year. 

The total length of natural and artificial water- 
ways in European Russia is estimated at 53,000 
miles. Of this total 4000 miles represents the 
artificial routes, namely—canal and rivers, portions 
of which have been rendered navigable artificially; 
whilst the length of canals and canalised portions of 
rivers, 7.¢., those portions which have actually been 
rendered navigable artificially—is 1300 miles. 

From what has been said in these articles, it 
is very clear that the present condition of the 
waterways of Russia is not satisfactory. After 
the initiation of various works by Peter the Great, 
and the impetus given by his energy, there was 
not sufficient force to keep things going, and after 
a time everything was neglected. In this century 
the question of water communications was again 
taken up, and considered in a half-hearted way, 
from time to time. But nothing was done syste- 
matically till the Ministry of Ways of Communi- 
cation decided to undertake a study of the water- 
ways in 1875. Up. to that time there were no 
proper surveys of the rivers and waterways in 
existence. These were then undertaken, and in- 
formation was thus gradually acquired to guide 
the Government engineers in dealing with this 
important question. The effect of this was that 
the Administration gradually awakened to the 
importance of the problems to be dealt with, and 
systematic work was at last commenced from 1880 

to 1885. It was thought, when railways were first 
started, that they would supersede waterways ; for 
some years past now this has been recognised as a 
great mistake. Both means of communication are 
wanted in order to develop the resources of the 
country and meet the requirements of trade—they 
mutually assist each other’s development. Mr. 
Horschelman says nearly all the large Russian 
rivers lend themselves admirably to the formation 
of an extensive network of waterways by connect- 
ing their upper parts with canals. Often the sources 
of the rivers are separated by inconsiderable eleva- 
tions of small extent. Most of the large rivers have 
not much fall and a considerable body of water, 


difficulties to navigation. But in spite of these 
favourable conditions, very little has as yet been 
accomplished, and most of the rivers remain in their 
natural condition. The Mariinski Canal route is the 
only one which has been fairly developed. Good 
permanent work has also been done in a few por- 
tions of a good many rivers ; but very little effect 
has been produced on the efficiency of the waterways 
as a whole. Expense is one of the great difficulties ; 
but a great deal of money has been and is being 
expended on railways, and it is a question, in the 


for the development of the country to do more for 
the waterways and less in the way of railway ex- 
tension for a time. 

Mr. Horsehelman gives an interesting Table of 
comparison between the waterways of different 
ee countries, from which the following is 
taken : 

















Goods | 
Length + | Mean Annual 
Conatey: of Water- | carrie! Length of] Traffic in 
ways. ‘in Tons. | Trip. {Ton-Miles. 
' 

: | miles, | millions. | miles. | millions. 
Ru'sia .. . | 53,000 32 | 670 21,500 
France . 8,000 | 23 85 2,C00 
Germany 6,250 | 13 | 220 3,000 
Austria-Hungary 8,750 | 2 | 
Belgium. . we 1,380 a6 | ok 3°6 
England... | 2,€60 36 38 1,360 

| | 





The returns on which these results are based are 
probably not very reliable ; but no correction that 
may be necessary for accuracy can alter the fact 
that in total length of waterways, mean length of 
trips, and annual traffic in ton-miles, Russia ex- 
ceeds all the other countries put together. There 
can be no doubt about the vast importance to 
Russia of her waterways. 
We now come to the Third Group—the Rivers of 
the Caucasus, and the Caspian Sea. 
The Caucasus is a range of very lofty mountains, 
about 750 miles long, extending from the Taman 
peninsula—between the Black Sea and the Sea of 
Asov at its north-west extremity, to the Apsheron 
peninsula at Bakou on the Caspian Sea at its south- 
east end. About 200 miles of the central portion 
is covered with perpetual snow, yielding a continual 
supply of water for the rivers. The northern slope 
descends very steeply to the great plains of south- 
east Russia, and the southern slope descends less 
steeply tothe plains of Mingrelia, with one branch 
jutting out to the south towards Erivan and Kars. 
In consequence of this formation the rivers all 
begin as mountain torrents and rapidly change to 
streams with a very moderate and often sluggish 
current, winding their way through sandy plains, 
whose navigation is much obstructed by sandbanks, 
shallows, and snags. The quantity of water brought 
down by the rivers is very great on the whole, but 
varies very much and very rapidly in accordance 
with the rainfall in the mountains, because the 
mountains are generally barren and do not store 
much water. Hence floods and scarcity of water 
alternate very often. Most of the rivers are short, 
and some of them on the northern slope are lost in 
the sandy plain and do not reach any other river 
or the sea. 
As waterways these rivers are very unimportant. 
Only four will be mentioned here—the Kouban 
and Terek on the northern slope, and the Koura 
and Rion on the southern slope; and of these a 
very brief notice will suffice. 
The Kouban flows from several of the glaciers of 
Elbruz, and has a number of tributaries on the 
left side—all more orless mountain torrents. It is 
550 miles long and flows by numerous branches 
through its delta into the Sea of Asov at Temriouk, 
at the base of the Taman peninsula, This penin- 
sula, with its numerous lakes and streamlets, is the 
delta of the Kouban. One branch, called the 
Protock, goes off on the left side to the Black Sea. 
The river is navigable by small steamers for 150 
miles to the town of Ekaterinodar, 56 ft. above the 


writer’s opinion, whether it would not be better 


draught, and by smaller-decked vessels with a keel, 
carrying 32 to 65 tons of cargo on 3 ft. 6 in. to 4 ft. 
draught. Still smaller craft are used to take 

oods to coasting vessels during summer low water. 

he traffic during eleven years ending with 1892 
was, on an average, 64,500 tons annually, but in 
1892 it was only 43,000 tons, and was declining. 

The Terek flows from the Kazbeck Mountain as a 
torrent till it emerges on the plain of Vladikavkas 
at a height of 2370 ft. above the sea. It then 
flows rapidly down to the sandy plain in which it 
continues its winding, changing course to the town 
of Kisliar, and falls into the Caspian Sea 70 miles 
beyond by numerous branches through a wide 
delta, which begins just below Kisliar. .« the last 
100 miles of its course above Kisliar, the river 
flows through a sandy and marshy plain, which it 
frequently inundates very extensively. To pre- 
serve its course training walls have been built for 
many miles on both banks above Kisliar. The 
flow of the river just above this town is normally 
18,900 cubic feet per second. The delta itself is 
very fertile, but very little inhabited. Kisliar is 
the port from which considerable shipments of 
Caucasian wine are made to Astrakhan and other 
places. The navigation of the river is, otherwise, 
wholly undeveloped. 

The River Koura rises in a boggy depression of 
the mountains between the towns of Kars and 
Ardagan on the southern slope of the Caucasus ; 
it is 770 miles long and flows into the Caspian Sea 
by two principal branches ; the left one retains the 
name of Koura, and the right one is called 
Akousha, splits into many branches, and falls into 
the bay of Kisil-Agatch. The delta thus formed 
is about 30 miles long, of very irregular shape 
and very broad. The left branch is the principal 
one, and is 1225 ft. broad; the right branch is 
740 ft. broad at the beginning of the delta. 
Enormous quantities of deposit are brought down 
by the river, causing the delta to advance very 
much into the sea. As far as Tiflis—285 miles from 
the source, and about 2000 ft. above the Caspian— 
the current is exceedingly strong (the fall for some 
distance above Tiflis being over 13 ft. per mile), 
and nothing but timber can be floated down. The 
mean fall from Tiflis to the sea is 4 ft. 44 in. per 
mile. For 285 miles below Tiflis, to a place called 
Zardob, there is no traffic whatever, on account of 
the number of snags, stony cills, and fishery weirs. 
Only from Zardob to the mouth—200 miles—is 
navigation carried on uninterruptedly, and all the 
year round. The vessels used are 21 ft. to 49 ft. 
long, and 5 ft. to 9 ft. broad, carrying 8 to 40 tons 
on a draught which must not exceed 4 ft. There is 
no steam navigation. 

Rion is a short river, but the largest which 
falls into the Black Sea on the southern slope of 
the Caucasas. It rises in the snow mountains 
between Elbruz and Kazbeck and enters the Black 
‘Sea at Poti. It tumbles down very rapidly to the 
town of Koutiis through narrow defiles, At that 
point—66 miles from its mouth—it emerges into 
the open plain of lower Mingrelia, and from there 
to its mouth it is navigable by small craft. At 
Koutiiis its greatest width is 210 ft., and smallest 
126 ft. ; the mean surface velocity there is 7 ft. 
per second, and at high water—when the water 
rises 10} ft. to 14 ft., it is 13} ft. per second. In 
the last 30 miles it flows in a very winding course 
between low, but steep, banks, through a splendid 
forest, the treesof which constantly fall into the river 
and greatly obstruct the navigation. The current 
here varies from 1 ft. to 1.2 ft. per second. The river 
enters the Black Sea in two branches, the northern 
one takes one-third of the whole stream, and is 490 ft. 
to 630 ft. broad, and 8 ft. to 20 ft. deep. It is the one 
principally used, and the new port of Poti, with a 
depth of water of 20 ft. to 25 ft., has been con- 
structed at its mouth. Two-thirds of the stream 
flows by the southern branch, on which is the old 
Turkish fortress and the town of Poti. The river 





sea. At the normal height of the river the volume 
flowing past Ekaterinodar is 18,700 cubic feet per 
second. Above the River Protock this falls to 
16,300 cubic feet. After the Protock has left it, 
the flow is 8200 cubic feet per second, whilst the 
Protock carries off 7900 cubic feet per second, 
which dwindles down to 2700 cubic feet at its mouth, 
showing how the water gets absorbed by the nume- 
rous small branches and lakes which are here formed, 
Theriver is navigated by flat-bottomed decked vessels 
70 ft. to 105 ft. long by 124 ft. to 16 ft. broad, 


brings down an enormous quantity of deposit, 
which continually extends the bar and the whole 
delta seawards. In the last 30 miles or more it is 
fully navigable by small steamers, and a gootl 
many of these run there, with 3 ft. to 4 ft. draught 
of water. The ordinary craft used for carryin 

oods as far as Koutiis are small, flat-bottome 

Prats; carrying 6 to 10 tons of cargo on 2 ft. to 
23 ft. draught of water. : : 

The Caspian Sea.—With the exception of its 


southernmost end, which is in Persia, it is sur- 
rounded by Russia, and it may, therefore, fairly 








conditions particularly favourable for navigation 
against stream. Very few rivers present any great 





carrying 80 to 160 tons on 5 ft. 10 in. to 7 ft. 





be considered a Russian inland sea. This short. 
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notice is derived mainly from a report by Mr. V. 
E. Timonov in 1895 on the formation of an im- 
proved channel for the mouth of the Volga. 

The Caspian Sea extends about 700 miles from 
north to south, and has an average breadth of over 
200 miles; its area is 160,000 square miles. The water 
level is continually varying, but there are no data 
as yet to determine whether it is gradually falling, 
as is commonly supposed, or not. The mean sur- 
face level is 85 ft. below that of the Black Sea. It 
receives the following rivers : Emba, Oural, Volga, 
Kouma, Terek, Koura, Sefid Rood, and Attrek, 
besides sundry smaller ones ; and has no outlet. 
It consists of two parts, the characteristics of which 
are very different ; one to the south of a line drawn 
from Chechen Island, at the mouth of the Terek, 
to Toub-Karagan point on the opposite eastern 
shore, and the other to the north of this line (see 
the general map of Russia).* Along the line of 
separation the depth does not exceed 78 ft. any- 
where, and increases southwards till, at 50 miles’ 
distance, it has attained 600 ft., while north- 
wards it continues fairly uniform for some distance 
and then diminishes more or less rapidly. 

The southern part has all the characteristics of a 
sea, and the water . ones and contains from 0.01 
to 0.014 parts of salt. e ter of the west 
side is Keaane bs by the et terrae the 
south side by the Persian Mountains, and the east 
side aie y low ground, and opposite Bakou by 
the Kouba Dag range of hills. It consists of 
two basins, separated by a ridge on the bottom, 
connecting the spur of the Caucasus at the 
Apsheron peninsula, near Bakou, with a spur 
of the Kouba Dag, near Krasnovodsk, on the 
east side. The depth on this ridge does not exceed 
650 ft. anywhere. The greatest depth in the 
northern basin is 2950 ft., nearly due east of the 
town of Derbent; and the greatest depth in the 
southern basin is 3610 ft., nearly east of the town 
of Lenkoran. The northern part—north of the 
line Checken-Toub-Karagan—is more like a huge 
estuary than a sea. It receives the rivers Terek, 
Kouma, Volga, Oural, and Emba, whose deltas are 
so extensive that they nearly join, and which bring 
down an enormous amount of deposit, which is 
gradually silting up this part of the Caspian. Com- 





* See ENGINEERING, January 13th, 1899, page 38, 





paring the present depths with those of sixty years 
ago, it appears that the rate of silting up is 3 in. to 
9in. a year. The depth in the north-east corner, 
eastwards from midway between the mouths of the 
Volga and Oural, does not exceed 36 ft., and the 
depth in the remaining part, for about 100 miles 
from the mouths of the Volga, does not ex- 
ceed 40 ft. The whole of the northern part of 
the Caspian is surrounded by low ground, steppes 
and salt marshes. Towards the Sea of Asov, the 
ground rises a little more, and the lowest point on 
the rising ground between the two seas is in the 
valley of the River Manitch, 118 ft. above the 
Caspian, and 33 ft. above the Black Sea. The idea 
of forming water communication along this line, 
from the Caspian to the Don or Sea of Asov, has 
frequently been entertained ; but, though there 
are no difficulties in the way of carrying out such 
a scheme, the expense has been considered pro- 
hibitive. The water is generally fresh for some 12 
to 13 miles from the mouths of the Volga; then it 
generally becomes brackish, till it contains, gene- 
rally, 0.0075 ts of salt; it is always more or 
less muddy—never clear. A great part of it 
freezes over early in December, and opens about 
the middle of March. There are many shoals and 
sandbanks all round this northern part, especially 
off the mouths of the rivers ; and there are no har- 
bours. The anchorage is good everywhere, and vessels 
have always to anchor a long way from shore. But as 
the shore is everywhere very shallow, and the 
water level varies very much with the wind, con- 
stant watchfulness is necessary when a vessel is at 
anchor, lest she should be left stranded by the 
falling water. This applies to all rivers. There is 
deeper water and safe anchorage, where vessels can 
take refuge, under shelter of the island of Koulali, 
or of the Toub-Karagan point, or of the island of 
Chechen. 

The prevailing winds are N.W. and S8.E.; they 
are apt to be strong, and set up a boisterous sea 
on the southern part. There are a good many 
steamers running on the Caspian. The principal 
route is from Astrakhan to Petrovsk, Derbent, 
Bakou, Lenkoran, Enseli (for Resht), Meshedesser, 
and Astrabad, the last three towns being in Persia. 
Petrovsk is the terminus of the railway from 
Rostov and Vladikavkas; and Bakou is the 
terminus of the railway from Poti and Tiflis. 





Steamers also run from Astrakhan to Gouriev, at 
the mouth of the Oural, and to Fort Alexandrovsk, 
near Toub-Karagan ; also from Petrovsk to Fort 
Alexandrovsk and Gouriev ; also from Bakou to 
Krasnovodsk and Ouzoun-Ada, termini of the 
Samarkand Railway; also from Astrabad to 
Chikishliar, at the mouth of the Attrek, and on to 
Krasnovodsk. A considerable portion of the trade 
is also carried on by small sailing vessels. - Most of 
the vessels on the Caspian have draughts of water 
not exceeding 9 ft., as there is not more than 9 ft. 
depth in any of the harbours: But there are a few 
steamers with greater draught, up to 14 ft. ; these 
must load or unload, mainly, in a roadsteads. 

The Volga forms the main channel for the trade 
of the Caspian with Bokhara, Khiva, and Persia, 
as well as with the greater part of the Caucasus ; 
the trade of Astrakhan will, therefore, represent 
the greater part of the trade of the Caspian. The 
last return to hand is for 1890, as follows : 

From Astrahhan into the Caspian. 


2211 steamers carried ..._ 1,137,345 tons 
2301 sailing vesselscarried 638,288 ,, 


Total... 4512 vessels carried 5 1,775,633 ‘- 


Arrived in Astrakhan from the Caspian. 
2201 steamers carrying... 1,137,138 tons 
2257 sailing vessels carry- 

ing a .. 632,384 ,, 


Total... 4458 vessels carrying ... 1,769,522 ,, 

The a of petroleum and its products goes 
by Astrakhan and up the Volga, as well as over the 
Caucasus to Batoum by rail. 

(To be continued.) 











SHORE IMPROVEMENTS AT 
BLACKPOOL. 

Anyone who has been at Blackpool during the 
last: five-and-twenty years will remember that at 
the north end is Claremont Park, a district en- 
closed within gates and fences, through which 
nothing that was objectionable has ever been 
allowed to intrude. The district was, we under- 
stand, owned privately, and was not under the juris- 
diction of the Blackpool Corporation to the same 
extent as are the other streets and roads. Along 
with the privileges which resulted from this state of 














JAN. 19, 1900.] 


ENGINEERING. 





75 








_————- 
affairs there was always the responsibility of main- 


taining the foreshore, which here consists of a soft |to the ordinary service, These figures reveal the 


cliff, very little capable ‘of withstanding the on- 
slaughts of the sea. 
at Blackpool are very much in earnest at times, 
and in course of years they carried away large por- 
tions of the foreshore. The responsibility of re- 
sisting these attacks appears to have been in the 
hands of a number of individuals, each of whom 
had his own length ef cliff to attend to, with the 


As everyone knows, the waves | success has been gained by studying the tastes 
| of its visitors. The private inhabitants are full 
;of enterprise, and are ably seconded by the 
Council, who take large views as to the future 
of the town, and as to the security it offers 
for the wise expenditure of money in adding 
|to its attractions. 


special trains into the town in a day, in addition 


characteristics of the place, and show that its 


In connection with the works 











Fic. 2. View BEFORE COMMENCEMENT OF WoRKS ALONG UpreR PROMENADE FROM 
WakrLey-Roap, Looxinc Nortu. 








Fig. 3. 


result that the sea could generally find a weak 
place at which to make an inroad, and get be- 
hind the better-contrived defences. Eventually 
necessity obliged that the old methods should be 
replaced by concurrent action founded as a com- 
prehensive plan. The Corporation of Blackpool 
bought the Park and obtained an Act of Parliament 
for the construction of the necessary works. Ad- 
vantage was taken of the occasion to add further 
attractions to this enterprising watering-place, and 
to afford additional space for its visitors. 

Blackpool is a large town. In 1891 it had a resi- 
dent population of 43,000, and sleeping accommo- 
dation for 250,000. In addition, the places of amuse- 





ment can accommodate 150,000 people under shelter, | 
and the railways have been known to run 113 


'the new works. 





VIEW BEFORE CoMMENCEMENT OF WoRKS, LOOKING SouTH FROM THE GLYNN SLADE. 


we are considering, they have not been con- 
tent merely to build a sea wall which should secure 
the cliff, but have also availed themselves of the 
opportunity to construct a double promenade offer- 
ing space for thousands to enjoy themselves in a 
art of the town which is relatively quiet. The great 
bulk of the people who go to Blackpool are quite free 
from the reproach of taking their pleasures sadly ; 
they come rather to work off their energy than to 
recuperate it. But there are, of course, large num- 
bers who are not in this happy position, and who 
find their delight in quiet enjoyment. The north 
shore has always been appreciated by such, and 

they will now find its attractions increased. 
The plan, Fig. 1, on page 74, shows the locality of 
It takes in all north of Bailey’s 


Hotel ; this is but a small portion of Blackpool 
which extends two miles to the south, and aspires 
externally to overlap St. Anne’s and Lytham on the 
Ribble estuary. The former state of the shore is 
shown by Figs. 2 and 3, annexed. In the upper 
view the shore is seen in the neighbourhood of 
Warley-road, the observer looking north. In the 
lower view there are depicted some ruined de- 
fences of an earlier date; the observer is here 
looking south from Glynn Slade, which is marked 
on the extreme left of Fig. 1, where the shore 
suddenly curves. The present appearance of the 
shore can be learned from the section, Fig. 4, on 
the opposite page, and the four views on page 90. 
The Queen’s Drive (Fig. 4) has been in existence 
many years, and isa prolongation of the Black- 
pool Promenade. It stood at the top of the cliff, 
which was of the irregular contour shown in dotted 
lines, and is now the uppermost of three roads, of 
which the lower is a footpath 15 ft. wide (Fig. 12, 
page 90), and the middle a magnificent promenade 
having a carriage way 35 ft. wide, and a footpath 
10 ft. wide (Fig. 11). Between the promenade 
and the Queen’s Drive is a grass slope 26 ft. wide. 
A large amount of earth filling has been necessary 
to create the new promenades, and as this ap- 
proaches more nearly to the sea than did the old 
cliff, it has had to be strongly protected. The toe 
of the slope has been filled with puddled clay, 
covered with granite pitching laid at an angle of 
2 to 1. Thisis covered with water at high-water 
spring tides. Behind the pitching is a sea wall of 
cement concrete, carried down to the beach level, 
and capped with moulded cement blocks. Some of 
the blocks used in this wall are shown in Figs. 7 
and 8, page 74. The thickness of the wall at the 
bottom is 7 ft.6in., and its height 26 ft. Above the 
lower promenade comes a second pitched slope, over 
which the spray breaks at times. The toe of this slope 
is formed of moulded concrete blocks of large size, and 
at its upper end is a row of 6-in. larch piles 5 ft. 
apart, to preserve the angle between the slope and 
the footpath (Fig. 11). At several points there are 
flights of steps (Figs. 5 and 6) giving access to the 
beach from the lower promenade (Fig. 9). The 
extreme north end of the new works bends inwards 
(Figs. 1 and 10), and here is a slade. ‘ Beyond are 
the clay cliffs which are a feature of this coast. 
The amount of earth required for filling up was 
245,000 cubic yards, and was obtained within a 
mile of the works. Further, 27,000 cubic yards of 
cement concrete, and 25,000 tons of granite and 
Yorkshire stone were used in the construction. 
The works were commenced in August, 1895, and 
were completed last year at a cost of 125,000l. 
The whole work has been designed and superin- 
tended by Mr. J. Wolstenholme, C.E., the borough 
engineer, and has been ably carried out by Mr. A. 
Williamson, A.M. Inst. C.K., as resident engineer, 
to whom we are indebted for the originals of our 
illustrations. Mr. R. Finnegan, of Northampton, 
was-the contractor, and was represented by Mr. F. J. 
Keyte.. The work has been full of difficulties, but 
these have been successfully met, and a very impor- 
tant addition has been made to the attractions of the 
most popular watering place on the north-west coast. 





THE STANDARDISATION OF SCREW 
THREADS. 
NEARLY sixty years ago, when Whitworth first 
commenced the elaboration of a standard screw 
thread, the importance of such a movement was 
promptly recognised in this country, and the system 
gradually improved until 1861, by which time it 
was widely adopted. Then, and probably until 
quite recently, no doubt could exist in the mind 
of the average British engineering manufacturer 
as to thesuperiority of the Whitworth system above 
all others that could be devised, or that it could fail 
to become the universal standard. That its impor- 
tance was widely recognised within a few years of its 
introduction, was shown by the fact of its general 
adoption in Germany, and that to some extent it 
held its own in the United States against the Sellers 
thread introduced a few years later. In 1850 this 
country held a practical monopoly in the export 
of machinery, so that the adoption of a standard 
thread for that portion of its trade, was a matter 
of convenience and not of necessity; it is worth 
noting, however, that some manufacturers in 
the early days preferred using their own threads 
both for home and foreign orders, so that pur- 





chasers might be more bound to them. Probably 
the same narrow-minded spirit is not yet extinct. 





a6 


ENGINEERING. 





[JAN. 19, 1900. 








Founded on the inch as a unit, the Whitworth 
standard held its own against metrical innovations, 
by reason of the fact that we then enjoyed an over- 
whelming strength as engineers. In the United 
States the Sellers thread found immediate favour, 
partly because, until very recently, there was no 
question of exporting machinery. In Germany 
Switzerland, and to a les3 extent in France, the 
Whitworth standard took firm hold, despite more 
or less futile efforts to metricise the inconvenient 
unit. 

The last few years have, however, witnessed great 
changes. The metric system is recognised as that 
which must be universally adopted, sooner or later ; 
we no longer hold the lead so securely that we can 
force feet and inches on our foreign customers, and 
still less force the acceptance of our units on manu- 
facturing countries that only recognise the more 
convenient metre and its subdivisions. It is indeed 
clear now that while Sir Joseph Whitworth must 
always be regarded as the originator of a standard 
thread, and while any future system must be based 
on what he gave to the world, a universal system 
if it is ever decided on, must be wholly metric, 
and the manufacturers of this country, and for 
the matter of that, of the United States also, will 
be obliged to adopt it, unless they prefer to retain 
excellent standards, based on what may in time 
become an obsolete unit of measurement. 

That consummation, however, is for the future ; 
the efforts commenced 60 years ago, and continued 
intermittently ever since, to establish a standard 
thread for universal adoption, have not been 
successful, and have indeed resulted in some con- 
fusion. Of the advantages that would attend the 
existence of one type of thread for every dimen- 
sion of screw or bolt, there is no need to insist, 
though there do exist applications where uniformity 
is of little importance, or even of positive detri- 
ment. Thus a great railway company, being wholly 
self-contained, may manufacture its own types with- 
out inconvenience, and, in the case of railways that 
may possibly serve the hostile purposes of an 
invasion, with positive advantage. Again, for 
military works, special threads, whether for the 
blocks of guns, for the connections of mountings 
and so forth, possess evident advantages. But for 
the general manufacturer and purchaser all the 
world over, standardisation of screw threads would 
possess enormous usefulness. We shall see later 
on, that for minute purposes, such as watch-making, 
the Thury system has been widely adopted ; but 
for large work so much diversity of opinion exists, 
that the question is beset with infinite difficulty. 
On one point alone is there a general (though not 
unanimous) concensus of opinion, that if a univer- 
sal system should ever be adopted, it will be based 
on the metrical unit. It will be long, however, 
before such a result is obtained. In France a 
standard thread is recognised, yet there are about 
50 different types still in use ; in this country, the 
Whitworth, and in the United States, the Sellers, 
threads, will long continue to be the recognised 
standards. In Germany it is probable that the 
Whitworth system will still remain largely in use, 
and be gradually replaced by a modification of the 
French stindard ; while Switzerland will most likely 
adopt the latter, after certain modifications to be 
discussed at the next International Screw Thread 
Congress, have been formulated. Apparently for 
certain classes of fine work, the Thury thread, now 
widely adopted, will approximate most closely to 
a universal standard for many years to come. 

The proposal for a general unification of screw 
threads appears to be due to the engineer Delisle, 
of Carlsruhe, who in 1873 showed, at the Vienna 
Exhibition, a series of screws, taps, and dies 
according to his system. Messrs. Ducommun and 
Steinlen, of Mulhouse, who had been working in 
the matter with Delisle, induced the Munich Dis- 
trict Society of German ngineers to take action, 
and in 1874 they sent out no less than 2000 cir- 
culars to European managers, asking their views 
on the possibility and usefulness of substituting 
a metrical, for the Whitworth, system. The result 
of this first effort was not encouraging ; only 365 
replies were received, and of these 316 were from 
makers using the Whitworth thread, and who pro- 
posed to retain it; the remaining 49 employed 
their own modifications of the same system. In 
1877, the Carlsruhe Engineers’ Society brought the 
question before a general meeting of the Society 
of German Engineers, who dismissed it rather 


abruptly ; but the following year their efforts met 
with more success, and a committee was appointed 





to inquire into it. This may be regarded as the 
commencement of the International Screw Thread 
Congress, which has conferred on several occasions. 
The last meeting of this body, held at Zurich in 
1898, was of considerable importance, because it 
was enabled to recommend for general adoption 
with certain modifications, the Sauvage standard, 
that during the last few years has been largely 
adopted in France. These modifications were 
carefully discussed at the meeting of the Congress 
referred to above, and conclusions were arrived at 
which will be submitted to the third meeting of 
the International Congress for Railway Unification, 
to be held at Berne shortly. 

One of the Italian representatives at the Zurich 
meeting above referred to, was Signor A. Galassini, 
member of the Turin Society of Engineers and 
Architects; this gentleman has presented to his 
Society so complete and interesting an account of 
the proceedings of the Congress, and also of the 
history of the subject, that we have not hesitated 
to summarise the information he has collected, 
supplementing it here and there by data from other 
sources. We regret that we are compelled to 
abridge Signor Galassini’s review. 

In relating the history of screw thread standards, 
the author of the report dwells at considerable 
length on the successful efforts of Joseph Whit- 
worth, continued through 20 years, and he then 
turns to the United States, where no standard had 
existed, although the Whitworth system was in use 
by 1864. It was on April 31, 1864, that William 
Sellers read a paper before the Franklin Institute, 
pointing out the evil results arising from the 
absence of a recognised system, urging defects in 
the Whitworth standard, and recommending a plan 
of his own for general adoption. The Franklin 
Institute, at that time a more influential body than 
it is at present, appointed a committee to consider 
Mr. Sellers’ proposition, and this committee 
having reported favourably, the Institute set its 
seal of approval on the Sellers standard, and re- 
commended it strongly for adoption by manufac- 
turers and Government construction departments. 

Owing to this recommendation, the new system 
was rapidly adopted throughout the United States, 
and in 1868 it was officially endorsed by the Govern- 
ment ; thus in a few years it became the standard 
for the whole of North America. The Sellers, like 
the Whitworth, system, however, being based on 
the English unit of measurement, it was a natural 
consequence that in those countries employing the 
metric unit (although in Germany the Whitworth 
system was largely adopted) other standards based 
on the subdivision of the metre should be evolved, 
so soon as the advantage of a fixed type was de- 
monstrated. It was also a natural consequence 
that, as no means existed for arriving at a com- 
mon understanding, a large number of so-called 
standards—the author of each of which naturally 
claimed pre-eminence for his creation—were pro- 
duced in a very short time. So that the laudable 
desire of constructors to arrive at one common 
metrical system for standardisation has defeated 
its object, and rendered realisation more and more 
difficult. 

Thus at the present time most railway companies 
on the Continent use their own special systems of 
screws and screw threads, and often the same 
company employs two or more different types. 
The same remark applies to Government Arsenals 
and Navy Yards ; while many private engineering 
establishments have created their own metrical 
screw thread, without any attempt to arrive at a 
general understanding, or due consideration of the 
inconvenience and confusion arising from a multi- 
plicity of threads. To these numerous types in 
current use, have to be added others, elaborated 
theoretically, and recommended by scientists and 
by technical associations, with a view to ultimate 
unification. From the foregoing, some idea can be 
arrived at of the confusion that exists at the 
present time in many engineering works on the 
Continent. Ina report caienat to the Société 
d'Encouragement, and published in its Bulletin in 
1891, Mr. E. Sauvage described twenty-seven dif- 
ferent metrical systems of screw threads, and it is 
probable that the total number of existing systems 
would exceed fifty. A selection of the more im- 

rtant types of these will be given later. It must 
S remembered that, owing to the great develop- 
ment of mechanical industry, and the vast exten- 
sion and international character of manufacturing 
trade, the inconveniences understood by Whitworth 
as early as 1841, and felt keenly by Sellers in 1864, 





have increased, and are increasing enormously 
every year. Thus it is becoming more and more 
desirable to reduce existing confusion, and to 
decide on some unification—at least, to a large ex- 
tent—of those elementary pieces that must always 
be used in the construction of machinery, which, if 
exported, may become absolutely useless because 
of the impossibility of replacing broken screws or 
bolts made to some unknown gauge. 

Among the various systems, most of which are in 
use to-day, the following have been selected for 
description and illustration, as having the greatest 
practical or historical interest. They are: Arman- 
gaud (1860); Bodmer (1861); Poulot (1862) ; Sellers 
(1864) ; the Prussian State Railways ; Thury (1878); 
French Marine (1875-85) ; Northern of France and 
Orleans Railways; Western Railway of France ; 
Paris-Lyons and Mediterranean Railway ; Eastern 
Railway of France ; Lombardo ; Italian Artillery ; 
Delisle (1873); Ducommun and Steinlen (1873) ; 
Kreutzberger (1876); Reuleaux; German Engi- 
neers’ Association (1888) ; French Artillery (1891) ; 
Sauvage (1894) ; Delisle (1898) ; Swiss Committee 
(1898) ; Turin Engineers and Architects (1898). 

Although so many able engineers and theorists 
have worked consecutively at the question of unifi- 
cation for the past sixty years, they have, as we 
have seen, so far failed in achieving their object. 
The difficulty does not lie in the elaboration of 
a practically perfect system of screw thread— 
Whitworth, Sellers, and Sauvage have long since 
demonstrated that—but in obtaining its universal 
adoption. The utmost that can be hoped for 
seems to be that Whitworth in England, Sellers 
in the United States, Sauvage for metrical countries, 
and Thury for special work everywhere, may exist 
as four recognised and universally employed stan- 
dards. Such a result would at least reduce com- 
plications and prevent confusion. 

We have already seen that so long ago as 1874, 
the Munich District Society of Engineers com- 
menced taking active steps to standardise a screw 
thread; it was the year before that Delisle, of 
Carlsruhe, opened a discussion on unification by 
publishing a memorandum, illustrated by a series 
of metrical taps and dies made by the firm 
Ducommun and Steinlen, of Mulhouse. They 
were shown with a series of screws in the Vienna 
Exhibition of 1873. 

Somewhat later, Delisle proposed a modified 
system, which he again altered in 1877. This 
action of Delisle aroused considerable interest, and 
his example was followed by many other designers, 
who submitted their plan to the General Associa- 
tion of German Engineers. In 1888, after long 
discussions and careful investigations, both theoreti- 
cal and practical, the same association definitely 
approved, and recommended for general adoption, 
Delisle’s second system of 1877. At the same 
time, associations, representing the makers of 
instruments de precision, as well as electrical engi- 
neers, agreed to adopt the type chosen by the 
German Engineers’ Association, co tage it for 
special convenience to minute diameters. The firm 
of Reinecker, of Chemnitz, undertook to make 
standard screws, together with any series of taps 
and dies, which were to be afterwards distributed 
among manufacturers who were sufficiently inte- 
rested to undertake practical experiments. 

As we have already seen, the invitation to the 
German manufacturers did not meet with a favour- 
able response, the opinion held being that the 
Whitworth thread was so generally employed that 
any change to a metrical standard would be un- 
advisable, unless it were universally adopted. This 
decision was certainly a prudent one, for if Germany 
had adopted the Delisle, and France another, 
system, unification would have become, if not im- 
possible, at least a great deal more difficult. Ullti- 
mately the Association of German Engineers decided 
to bring the matter before a more comprehensive 
tribunal, and this was done at an International 
Congress held at Aix-la-Chapelle in 1895. The 
Association had sought information from eighteen 
engineering societies in England, America, Russia, 
France, Austria-Hungary, Italy, Belgium, and Swit- 
zerland, on the subject of establishing an interna- 
tional standard for screw threads, and ascertaining 
which unit of measurement should be adopted for 
such a system. 

All the societies applied to were favourable to 
the metric system as a teats for unification, except 
the English and American, who did not feel the 
necessity for any change. ; 

Among others, the Union of Swiss Mechanics 
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and Industrials took up the matter with so much 
enthusiasm that the German Association of Engi- 
neers willingly ceded the direction of the move- 
ment to them. About the same time, but inde- 
pendently, important changes were effected in 
France, where the Whitworth system had never 
found many adherents ; the Société d’Encourage- 
ment in Paris, took action through the well-known 
engineer Mr. E. Sauvage, at whose instigation the 
Society formed a commission in 1891 to study the 
best means for arriving at the much-desired unifica- 
tionfor France. In April, 1893, the Commission 
presented to the Society the result of its investiga- 
tions,. embodied in a careful report by Mr. 
Sauvage ; the purport of this report was to suggest 
anew system of screw thread, which will be re- 
ferred to later. 

“This recommendation was approved and 
adopted by many large works throughout France. 
There were, however, important dissentients, and, 
in consequence, Mr. Sauvage decided, in 1894, to 
modify his system; in this more recent form it 
has found very general favour, and is now defini- 
tively established in France under the name of 
French system of unification (S.F.). 

It may be mentioned, to show how rapidly the 
§. F. system found favour in France, that it was 
recognised by the Ministry of Marine in 1895, by 
the Forges et Chantiers de la Mediterannée at 
Havre and in Marseilles in 1896, by a number of 
railway companies, and by great’ private manu- 
facturers, such as those of Le Creusot, the Com- 
pagnie des Forges of Chantilly and Commentry. 
the Société de Constructions de Batignolles, the 
Société des Generateurs Niclausse, the Société des 
Bureaux et Chantiers de la Loire, the Compagnie 
Générale des Automobiles, Sautter, Harlé, and Co., 
Nathan Bloch, and others. 

Unfortunately, it was not considered necessary to 
submit the Sauvage standard, to the consideration of 
the International Committee before this very wide 
adoption. For, however efficient and well it may 
be, the chances of its universal adoption would 
have been increased, if it had received the slight 
modifications that were recently suggested at the 
Zurich Congress, and which cannot be well intro- 
duced now that it has been recognised as the French 
standard. 

(To be continued.) 





AMERICAN COMPETITION. 
No. XVIII.* 


By Spencer Miter, Engineer, New York. 


Business depression in America, coincident with 
English prosperity, will invariably lead to America 
receiving the overflow orders from English shops. 
This may be successful competition from one stand- 
point, but it is hardly to be considered in the light 
of a great achievement. England is now prosperous, 
its A sie are busy, and while in individual cases 
American goods have affected the English market, 
the English have quickly adjusted themselves to 
the situation, or found something else for their 
workmen to do, so that England as a whole can 
hardly be suffering from American competition ; in 
fact it is quite possible that England profits by 
American competition. 

The English locomotive builder certainly does 
not suffer from American competition, when with 
work to keep his shops busy for two years he finds 
a few stray orders booked in America, and, again, 
the railroad buying the American locomctive profits 
by the circumstance, because of time saved, if for 
no other reason. An American tool shipped to 
England may mean a loss to one English tool maker, 
but England profits by its use. With American 
shops filled with American orders, there will be 
little disposition to compete for foreign trade. 

‘*Necessity ” coupled with ‘‘ Ambition” has 
played an important part in the development of 
American industries. 

The early English settlers immigrating to America 
found themselves on the coast of New England face 
to face with a rigorous climate and the ‘‘ necessity ” 
for self-preservation. New England so settled 
produces the largest percentage of successful in- 
ventors. Had the same people located on the coast 
of Florida there would have been no such ‘‘ neces- 
sity,” the climate would have dulled their ambition. 


a 


* See 
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The Nag | hardships and climatic conditions faced 
by the New England settlers on that coast, whetted 
the inventive talent which prodaced great results. 

The world is progressing, nations are using 
machines and mechanical contrivances more and 
more ; railroads are being built, shops are being 
constructed, mines and canals excavated, and farms 
opened all over the world at so rapid a pace that 
the shops of England are not capable of taking care 
of the extra volume of manufactured goods re- 
quired, and it must share with America a large 
amount of the orders for machinery and manu- 
factured goods which such rapid development 
demands, 

Wherever ‘‘ necessity” exists in a keen enough 
degree, there will shortly follow an invention of a 
machine or method, which will overcome the dif- 
ficulty. This is as true of England as it is of 
America. The writer believes, however, that 
‘‘ambition” plays a greater part in America than 
it does in England. When the Americans see their 
Presidents rising from the ranks of labour, it 
properly stimulates their ambition. 

American tariff laws have been a powerful stim- 
ulant for that home competition, which has resulted, 
much to the surprise of many manufacturers, in 
finding themselves with their products so raised in 
quality or lowered in price, that they are able to 
compete with foreign trade. The competition be- 
tween manufacturers in America has been very 
sharp, and a battle where the fittest only survive. 

Another powerful factor in the success of 
American shops is the excellence of the United 
States Patent Laws, which are unquestionably far 
in advance of those of any other nation. The 
United States patent for a device or contrivance, 
bears upon its face what it pretends to be. The 
claims are only as broad as the state of the art 
warrants. 

It is a singular fact, but nevertheless true, that 
the United States Patent Office, in spite of the fact 
that it gives to its subjects protection as cheap as 
any other country, is at the same time a source of 
profit to the Government. 

It so thoroughly examines each and every appli- 
cation filed, that an American inventor may learn 
more facts about similar contrivances to his own 
than would be possible in England by the payment 
of five times the cost of an American patent. 

The British might well learn from the United 
States how to amend her patent laws. If England 
would place in its Patent Office a corps of examiners 
that would, as soon as a patent is filed, notify the 
inventor of conflicting devices, the manufacturer, 
before his capital is invested, would know in what 
degree his protection was available. While it is 
true that an American patent is frequently found 
to be ineffective, a skilful patent lawyer who reads 
the claims granted by the American Patent Office 
can usually predict such cases. 

Wherever America has successfully competed 
with England, it has doubtless been at the expense 
of many a physical constitution wrecked, and many 
a dollar lost. The American is reckless and a 
spendthrift of his strength ; he works too hard and 
too long. A few become rich. 

England needs no suggestion as to how to 
overcome American competition. Whenever the 
‘* necessity ” to do so really presents itself, England 
will be equal to the emergency. The “necessity ” 
which was America’s, then becomes England’s. 


No. XIX. 


By W. J. Keep, Superintendent, the 
Michigan Stove Company, Detroit, Mich., U.S.A. 

In stoves, as in any other article produced from 
iron or steel in this country, it is a well-known 
fact that no country in the world produces articles 
finished to such a high degree of excellence as those 
made in the United States. The main reason for 
this is that our goods are finished by high-priced 
workmen who take a pride in turning out goods 
that will be a credit to their shops, and, further- 
more, the systems of inspection prevailing in 
American factories are so rigid that imperfect work 
is rarely allowed to pass. 

Owing to the rapid increase in population, the 
home market for American stoves is enormous, and 
little effort has been made to demonstrate to people 
outside America that they are superior to all others 
in operation, economy, and appearance. 

Orders from abroad come unsolicited, and large 
quantities are shipped, showing that we can control 
the stove trade of many countries if we make an 


effort to do so. The explanation of this seems to 
be as follows : 

American stove-making is a distinct business, 
and of immense proportions. Diversity of climate, 
and the cold winters in many parts of the country, 
make the question of heating appliances a very 
important one. There are more than 300 stove 
foundries in the United States, of which the 
Michigan Stove Company is the largest. This 
company melts about 70 tons of iron daily, and 
completes about 350 stoves per day of their dif- 
ferent varieties. The aggregate of its year’s sales 
is over 1,500,000 dols., and is yearly increasing. 
New styles of stoves are made each year, and old 
styles are abandoned, making the annual expen- 
diture for patterns from 30,000 dols. to 50,000 dols. 
An American manufacturer does not wait for a 
pattern to become antiquated, but makes new 
designs as soon as his stoves are imitated by other 
makers, which causes very sharp competition. 

Perfect Operation of American Stoves. — When 
this country was first settled, baking was done in 
brick ovens ; the walls were heated by a wood fire 
placed inside the oven. When the ashes and coals 
were removed, and the oven filled, baking was 
perfectly uniform on bottom, top, and sides. An 
American cooking stove or range works as evenly 
as a brick oven and has no complicated dampers, 
therefore it requires no skill to operate it. Our 
heating stoves burn bituminous coal slack, with 
no smoke, and are very economical, and have no 
dampers, and need no attention. Our hard coal 
constructions are acknowledged all over the world 
to be the most desirable and satisfactory stoves 
made. 

Character of Mechanics.—There are employed in 
an American stove manufactory, twelve distinct 
trades, each having a distinct department, and all 
workmen are of the highest order of mechanics, 
who seem to be as much interested in the success 
of the company as are its officers. Nearly all work 
is done by the piece, and the quickness of each 
man, and the absence of unnecessary motions, 
astonishes those who visit us from abroad. 

Cost of Stoves.—Although the average pay of 
American mechanics employed in making stoves 
will average from 2.75 dols, to 4.00 dols. per day, 
yet on account of labour-saving machinery and 
dexterity of the men the cost of stoves, considering 
the quality, is such that they can be placed in any 
country and compete with the home product. 

Inspection.—Each detail must pass an inspector ; 
this insures the highest perfection; if anything 
escapes one department it will be detected by the 
inspector of the next. 

Weight.—The strength of stoves to withstand 
heat and transportation does not depend upon the 
thickness of the castings, but upon the proper dis- 
tribution of the metal. The scientific construction 
of patterns produces the maximum strength with 
the minimum weight. 

Quality of Iron.—The strength and lasting 
quality of American stoves results largely from the 
peculiar adaptability of certain brands of American 
pig iron, which are used for stoves castings and 
which makes them both tough and soft. In this 
country vast deposits of coal and ore occur in the 
same hills from. which pig iron is made, which is 
best suited for stoves, and which can be produced 
at a lower price than elsewhere. The largest 
makers of stoves keep the quality of the iron 
perfectly uniform by mechanical analysis—the 
only practical method. This is now used by a 
large number of English founders of light castings 
used for spinning machinery, Messrs. Hutchinson, 
Hollingsworth, and Company, of Dobbs Cross, 
England, were the first to adopt it and others 
have followed their example. 

What are American Stoves ?—Some twenty years 
ago a Scotch firm purchased a number of stoves 
from the United States which seemed to them to 
be adapted to export trade, and used them for 
patterns to cast stoves from, advertising them as 
American stoves. The stoves, in the first place, 
were not saleable here, and within a very short 
time were entirely out of market. ‘‘ American” 
self-feeding hard coal stoves now made in Ger- 
many, using our stoves to cast from, are stoves 
which went out of market before 1880, but they 
are to-day advertised as American stoves, and are 
even cast with ‘‘ Detroit, Mich.,” on them ; they 
are represented as imported from the United States. 
Many will think of these stoves when I speak of 
American stoves, An American stove is up to 








date in every respect, with a modern and pleasing 
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design. On an average an entirely new design 
appears about every three years. The castings are 
very smooth and perfest on account of the high 
grade of the iron and the superior quality of mould- 
ing sand used. 

Popularity of American Stoves Abroad.—Canadian 
manufacturers have contracts with manufacturers 
in the United States to take duplicate patterns of 
all of their new stoves as fast as completed, to be 
used as patterns to make stoves from; but they 
have never taken a single set of patterns made in 
any other country. American stoves have been 
used as patterns in Scotland and in Germany ; but 
there has never been a case where a manufacturer 
in the United States has used, or has imitated, a 
stove or range made in any other country. A good 
thing will be imitated. 

Freight Rates.— Under the present prevailing con- 
ditions, goods can be freighted about as cheaply 
from New York, to almost any foreign market, as 
they can from Liverpool or London. From our 
lack of banking facilities, all American exporters 
are obliged to pay the English bankers a profit of 
from }tol percent. Still, this charge does not 
cut much figure in the general result. Owing to 
the proximity of coal and iron fields, and the vast 
supply, we are able to produce goods made from 
iron and steel as cheaply, when quality is taken 
into account, as any nation on the face of the globe. 
The high wages we pay are off-set by the prices at 
which we can purchase our raw material, and the 
appliances which we use to facilitate production. 
When one reflects that we have been able to export 
to Great Britain and Europe all kinds of iron and 
steel materials, from pig iron up to axes and door 
locks, it will be seen that our position in point of 
cheap manufacturing is unsurpassed by that of any 
other manufacturing nation, and that in normal 
times we can beat the world in our prices, the same 
as we do in the quality and finish of our goods, 








MESSRS. SCHNEIDER AND CO’S 
WORKS AT CREUSOT,.—No. LXXVI. 
12-In. Coast-Derence GuN anp MovuntIna. 
Tuts mounting is fitted on an elevator, and dis- 
appears in a pit for loading the gun. The dis- 
appearing action can only take place when the gun 
is run in, and a special device has been designed to 
maintain it in that position after firing, and to run 
it out again after it has been loaded and raised. 
The mounting (Figs. 688 to 696 on the present and 
opposite pages) is central pivoting, with inclined 
slides and hydraulic recoil cylinder, the return taking 
place by gravity. The carriage is of cast steel, and is 
made to carry the gun on its trunnions ; it is fitted 
with forged-steel rollers, which run on the slide. 
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The slide is of cast steel, and consists of two 
cheeks stayed in front and strongly bolted on the 
bolster. The latter is of cast steel ; in its centre 
is the pivot-housing, and underneath is a circular 
roller path. The transom is also of cast steel, pro- 
vided with a pivot lined with gun metal, and is 
made with a circular racer ; the transom is bolted 
on the elevator platform. The series of rollers 
placed between the bolster and the platform, con- 
sists. of 24 forged-steel conical rollers, joined 
together by two rings. The two recoil cylinders 
and the cylinder for running in the gun are cast 
in one piece with the mounting; they are lined 
with gun metal. The two recoil piston-rods are 
fixed to two shoulders in the rear of the cheeks ; 
the plunger for running in the gun is joined to the 
slide stay-piece. The recoil cylinders are made 
with constant resistance. During recoil, the liquid 
flows from the front to the rear of the piston 
through two openings, which are partly blocked up 
by two rods fixed to both ends of the cylinder. 
The section of these rods at various parts of their 
length is so designed that the free opening for the 
flowing of the liquid varies with the recoil speed, 
the resistance to the flow being constant (Figs. 689 
to 691). The volume of liquid, which corresponds 
to that of the rods, when driven from the cylinders, 
flows through two pipes and a valve chest in the 
cylinder for running in the gun, and fills exactly 
the void caused by the withdrawal of the plunger. 
The valve chest is arranged in such a way that the 
liquid passes in the running-in cylinder after 
raising a valve, and can only return in the recoil 
cylinders through a vent, the opening of which is 
regulated by a rod which is worked from a handle 
— on the side of the mounting. If the rod is 

riven home in the vent, the gun remains run in, 
and it runs out quicker the more the rod is raised. 
The manceuvre for running in the gun is effected 








by means of a small pump fitted to the bolster 
and worked by two handwheels on each side of 
the mounting. The pump draws the liquid from 
the recoil cylinders through a conduit in the rods, 
and delivers it in the running-in cylinder through 
a passage in the plunger. 

Elevation ranges from — 7 deg. to + 20 deg. A 
toothed sector fitted to the gun acts in conjunction 
with a pinion joined through a friction cone, to an 
endless screw ; Belleville springs allow a certain 
amount of play between the various parts to 
counteract violent shocks. The handwheels for 
giving the required elevation do not follow the 
recoil, and can act whatever be the position of the 
gun, by working a square shaft, on which slides a 
conical pinion carried by the mounting. The gun 
is trained through a pinion fitted to the bolster, and 
which engages a circular rack fixed to the transom. 
The pinion is worked by a set of wheels and an 
endless screw, the latter being driven by two cranks 
keyed on the same shaft and placed near the hand- 
wheels for elevating the gun. Cramps in the front 
and rear of the bolster clasp a ridge on the transom, 
and prevent the raising of the mounting. 





THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 


(By ovr New York CorresPponpDeEnT.) 
(Continued from page 47.) 
Gasoline Gas For Borer HEATING. — 

THE next morning the session opened with 4 
paper entitled, ‘‘Experiments on Using Gasoline 
Gas for Boiler Heating,” by Herman Poole. The 
results of this are given below : 

The quantity of gasoline used was 35 gallons, costing 
10 cents per gallon. This generated 1000 lb. of steam at 
60 lb. pressure, equivalent to 1211 lb. evaporated from, 
and at, 212 deg. It was intended to have a full time 





OPS LOT POT AO LED ERE TEE FL PRR aE A AR SS RE gS RT A Le ERS Tea a 





ns ’ 














N 


N 
N 
N 
N 


Ll 
ies 































































































SSS 
es 


| 









































RSS 











I) 


uonaeg ~YourpmmbuoT 











NS 

N S 

‘ ima: 
: a 
" 


SIN 
\ 
N 


3 . NY 
SSS SSS SSS S555 95955 x SSSI NOW SSS SSS 
Uy 


YW Eocene = =o a > om 
a SS 6 en 


a 





SS 





IS 
\ 


ty 


Z 





Wp 


V Lea LL 








U 
Z 
4 
x3 
oa} 
oz, 
0 
Zz 
es 


Z 








- $808---f- > 





Yih 





Wd 





Yj 





snnnse= B*DGEL=-n--=-=-> 


9 
OOO 5537 
ie 








Bee Rae eee ee 




















RSS 


. Gr BET ~~ =n monn, 
f ‘ie NI 
/ ‘ 
. y A -- 
a ™ om -- 





Y, SS 
VIN 
ZZ 
Sate a 








TUINVES SS049 


PAMELA 


c 


~=-+=---900}- 


L-- 0&-"~ 


\ 


(‘8 eng aes ‘uoudiuosagq 10,7) 








VNIQGNOOW LHONVO UACIANHOS ANV NOD FDAONDAAAGC- LSVOO ‘NI-ZI 





80 





ENGINEERING. 





[JAN. 19, 1900. 








experiment of eight to ten hours, so as to obviate some 
of the many uncertainties ; but this was not carried out, 
and the paper is presented as simply a contribution to 
the subject, but not as one settling any important 
questions, 
Summary of Data and Results. 
Time of trial About 2 hours 


Grate surface ... 8ft. Sin. by 5ft. Sin. 
or 19.9 sq. ft. of area 


Water-heating surface ... 520 sq. ft. 
Superheating surface a0 ies 
Total rae 4 ~ ive 631 ,, 
Ratio of water heating to grate 
surface ... a ie ae 26 to 1 
Ratio of minimum draught area 
to grate surface ak cod to 12 
Steam pressure e 60 Ib. 
Temperature of air 50 deg. 
et boiler-room ae 
os steam ... 292.5 ,, 
feed water None used 


Temperature of waste gases at | Not taken ; esti- 
chimney J mated at 325 deg. 
Fuel used ... we oa ah gas 
Analysis of gas .. si ot made 
Quantity of gas used 
Quantity of oil used 
Weight of oil 


... Not measured 
... 35 gals, coe 


° om 2i.0 10, 


Calorific value r pound sie 20,000 B. T. 
Total weight of water in boiler 12.500 1b, 
Weight of waterevaporated ... 1000 Ib. 


Heat Balance. 
Total Heat Value #1 Lb. of Oil used 20,000 British 


ermal Units. 
British 
Thermal Per Cent. 
Units. 
Heat absorbed by boiler 3,483,250 76.5 
Loss due to water formed by 
combustion of the hydrogen 385,100 8.5 
Loss due to heat in chimney 
gases ... sa rn ae 236,600 5.0 
L.o3s due to incomplete com- 
bustion is ee os 
Loas due to absorption, radia- 
tion, &c. bis ae wo. 415,050 10.0 
4,550,000 100.0 


Friction oF Steam Packinas. 

This was followed by ‘‘ Friction of Steam Pack- 
ings,” by C. H. Benjamin, detailing a series of ex- 
periments showing the extent of loss from this 
cause. After describing the apparatus at length, 
the author said : 


The routine of each trial was about as follows: The 
apparatus was first tested rg md of packing to determine 
friction. The packing was then inserted and adjusted in 
each end, according to directions, and the steam turned 
on. The very least pressure which would prevent leak- 
age was used on the gland nuts. The packing was then 
tested under various steam pressures, each run lasting 
from 15 to 40 minutes. The nuts were then tightened to 
various pressures, and other sets of readirgs taken. 
Cylinder oil was next applied to the rod, the only lubri- 
cation in the tests so far having been that contained in 
the packing itself. Finally, a last run was made with 
the boxes empty, as at first. A Flather recording dyna- 
mometer was used on a few of the runs, so as to deter- 
mine the nature of the variations in power. The majority 
of the tests were made with a Webber box gear dyna- 
mometer, readings being taken at short intervals and 
averaged. 

Seventeen kinds of packing were tested ; as we 
have published this paper (see page 67 ante), we 
shall not devote space to it on this occasion. 


Friction Tests or Locomotive Stipe VaLvEs. 

The next paper was entitled ‘‘ Friction Tests of 
a Locomotive Slide Valve,” by F. C. Wagner. 
The following is a brief account of this : 


The changes made upon the locomotive to adapt it to 
the tests were as follows: The steam valve on one side 
was disconnected and blocked in middle position, so that 
no steam could enter the cylinder on that side. The loco- 
motive was moved on the track until the piston on the 
other side was approximately in the middle of its stroke, 
and then the main drivers were securely blocked. At the 
same time the c ead was also blocked. The back-up 
eccentric-rod was then disconnected, and an extension- 
piece was bolted to the link for the purpose of connecting 
with an external source of sane for driving the link 
motion, and through it the valve. The power in this case 
was furnished by an electric railway motor of 15 horse- 
power. On the end of the electric motor shaft was keyed 
a forged crank, with a 1-in. steel crankpin. The pin 
worked in a link block, which, in turn, slipped in a suit- 
able slot cut in the extension-piece to the main link. By 
this arrangement the forward eccentric-rod pin served as 
a fulcrum for the link, and a reciprocating motion was 
imparted to the link by the electric motor through the 
medium of the crank and slot. The link block of the 
locomotive mechanism was left in p and imparted 
mo ion to the valve in the usual way. he movement 
of the valve could regulated slightly by raising or 
lowering the link. Additional regulation of the amount 
of steam admitted to the cylinder was obtained by open- 





ng and closing the throttle. Indicators were connected 


both to the cylinder and to the steam chest. The motion 
of the indicator drums was obtained directly from the 
valve stem, so that the length of the indicator card repre- 
sents exactly the travel of the valve. The number of 
strokes of the valve was registered by a counter. The 
power used to drive the valve was obtained by egos 
the electrical power delivered to the electric motor, an 
making suitable allowances for the efficiency of the motor 
and the friction of the transmitting mechanism. 
was done as follows: After the tests were completed, the 
valve stem was disconnected, and the electrical power 
required to drive the electric motor and transmitting 
mechanism was determined for various speeds. e 
efficiency of the electric motor under various loads had 
previously been determined in the laboratory. By com- 
paring the efficiencies at the two loads, the increased loss 
of power in the electric motor when driving the valve 
over and above the lost power when the valve was dis- 
connected, was determined and allowed for. 

No allowance was made for increased friction of the 
link work. ©The crankpin and sliding block, used to 
transmit the power from the motor shaft to the link, were 
flooded with oil by dipping into a bath of oil and water 
with every revolution of the motor. The friction of 
other portions of the link work and of the rocker arm 
are relatively small, and no great error can be introduced 
by considering it to be the same for the different loads at 
the same speed. 

The dimensions of the valve ex 
the results obtained, are given in 


rimented upon, and 


‘ables I. and II. 


TaBLe I.—Dimensions of Valve. 


Type of valve D slide 

idth of valve 9.25 in. 
yg of valve . 17.00 ,, 
Width of port opening 1.25 ,, 
Length of port opening 15.00 ,, 
Width of exhaust port ~ Be ss 
Width of bridge + Sao” ss 
Steam “44 ™. - 2. 
Exhaust lap as .. -O355.,, 
Gross area of valve ... .. 157.25 sq. in. 
Balanced area of valve . 5450 ,, 
Unbalanced area of valve ... me 
Total bearing areaof packingstrips 22.20 _,, 
Gross rubbing surface, bottom of 

valve... a ae Fes cs Oey 
Average net rubbing surface, bot- . 

tom of valve, for 3.in. stroke 58.20 ,, 
Rubbing surface, top of valve mD 


Taste II.—Friction of Valve. 


Number of test ... aoe 1.0 2.0 
Duration of test, hours 2.25 0 62 
Number of observations 10.0 3.0 
Double strokes of valve per 

minute ... ae ics «- 421.0 410.0 
Speed of valve, feet per minute 210.5 205.0 
Average steam pressure in 

boiler, pounds per square 

a cs ams .. 1449 154. 
Average steam pressure in 

steam chest, pounds per 

square inch ... as .. 42.18 1220 
Downward force on valve due 

to pressure in steam chest, 

pounds re i ... 4334.0 12,534 
Average upward force on valve 

due to pressure in steam 

cylinder, pounds .. 373.0 596.0 
Net force pressing valve upon 

its seat, pounds om ... 3961.0  11,938.0 
Intensity of pressure between 

rubbing surfaces, face of 

valve, pounds per square 

inch... " ss ee, 205.1 
Intensity of pressure between 

rubbing surfaces, packing 

— pounds per square 

inc ae ee or io anes 122.0 
Average power delivered to 

electric motor during test, 

horse-powers ... a Eos 4.85 7.45 
Power consumed in driving 

motor and link work, horse- 

powers... ces ae cas, eee 4.14 
Net power consumed in driv- 

ing valve, horse-powers ... 1.55 3.31 
Average B mcuy required to 

move valve, pounds... ... 243.0 533.0 
Drops of oil fed to valve per 

minute ie aS <)  aao 15.0 
Coefficient of friction ... -050 -036 


The average net rubbing surface on the bottom of the 
valve was found by subtracting from the total rubbing 
surface, on the face of the valve, the average amount of 
such surface which was over the ports during one stroke 
of the valve. 

In ne the force with which the valve is pressed 
upon its seat, allowance has been made for the upward 
pressure on the portions of the valve which extend over 
the steam ports. Both the area thus acted upon and the 
pressure vary during the stroke. It is not difficult, how- 
ever, to obtain a sufficiently accurate average values for 
both quantities. 

In respect to the indicator diagrams the author 
said : 

Additional lines have been placed on the diagrams to 
show to the same scale the average boiler re and 
the average pressure in the steam chest during the tests, 
(Figs. 4 and 5). The indicator diagram taken from the 





steam chest was substantially a straight line, showing 
that with the valve speeds used, a constant pressure was 
maintained in-the steam chest. One interesting point 
disclosed by the indicator di ms, is the time required 
for the opening or closing of the ports to make itself felt 
upon the pressure in the cylinder. The distance on the 
indicator dia, between closing to steam and openin 

to exhaust, should be equal to the sum of the steam an 


This | «exhaust laps, that is, 1 in. The distances upon the 


diagrams vary from 1} in. to 18 in., showing an appre- 
ciable lag between the actual closing and opening of the 
ports and the corresponding points on the indicator dia- 
gram. It is to be kept in mind. however, that these 
indicator diagrams correspond with the motion of the 
valve, and not, as in the ordinary diagram, with the 
motion of the engine piston, and also that the piston 
remained stationary at the middle of its stroke, 


It was objected in the discussion that as the 
cylinder ange 4 is absent, the working conditions 
had not been fairly presented, and that the total 


Fig 


TEST N21. 
Boiler Pressure. 





Pressuretn Steam Chest. 
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TEST N° 2. 
Boiler Pressure. 
Pressure tzu Steam Chest. 
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pressure on the valve was not that due to its area 
multiplied by the pressure per square inch. Mr. 
Aspinall’s experiments in the Proceedings of the 
Institution of Civil Engineers were cited as more 
extensive, and made with a dynamometer in the 
valve stem and while running on the railroad. 


Fig 5 

















FLYWHEELS. 


‘*A Note on Flywheel Design,” by A. J. Firth, 
was next read. In Figs. 6 and 7 the author gave 
the following as his design : 


The arms are to be made to withstand the strains 
which would be developed by the particular service the 
wheel is called upon to serve ; that is, to drive the wheel, 
and to withstand the variation of speed without undue 
deflection. For this purpose the metal should be ar- 
ranged in a section which gives the greatest rigidity with 
the least section, hollow arms and oval sections being 
particularly well adapted for the purpose. The weight of 
the total rim is figured to meet the condition of diameter, 
speed, and variation of speed desired. Of this total 
weight of rim, part is circular as shown, and a patt is ar- 
men ap in arches between the arms, drawn to coincide 
with the natural catenary curve which the particles would 
take if free to arrange themselves to the forces induced. 
This curve is believed to be an ellipse, and is drawn to 
make an angle of 60 deg. with the arms. 


As one may learn much from failures and the 
remedy applied to retrieve them, the next paper 
seemed quite timely. It was called ‘‘ A Broken Fly- 
wheel and how it was Repaired,” by James 
McBride. He said : 


This wheel was one of the band-wheel type, weighing 
between 30 and 40 tons, was driven by a pair of Corliss 
engines 30 in. in diameter by 60 in. stroke, and ran 
53 revolutions per minute, carrying two double leather 
belts, one 48 in. wide, and one 34 in. wide. The rim was 
composed of 10 ribbed segments attached to the arms at 
the centre, and bolted together at their ends between the 
arms, each arm carrying one segment (Figs. 8 and 9). 
Four of these ribs, each 54 in. deep by 1} in. thick, run 
around inside the rim, and are intersected at right angles 
by other ribs across the rim. Those at the ends of the 
segments making the flanges are 14 in. thick, and those 
extending out from the arms are 2 in. thick. The seg- 
ments are bolted together with six 17 in. rough bolts in a 
cored hole 1 in. in diameter, and through each pair of 
flanges there are two §-in. steel dowel pins. The segments 
are secured to the arm flanges by four 2}-in. bolts, and 
the arms are secured to the hub, each with two 2}-in. bolts 
through the hub flanges. It will be noticed by reference 
to Fig. 10 that there are really three wheels in the width 
of this broad rim (90 in.), = that only the centre one, 
374 in. wide, gets any material support from the arms. 


The wheel was broken, and showed 31 cracks 
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located around where the segment was bolted to 
the arms. 

There was a consultation of experts, and the 
suggestion adopted was: ‘‘ That the tie rods take 
hold further from the edge of the plates than was 
shown in the design.” In respect to the repairs 
the author said : 


It was determined to fasten the segments to the hub of 
wheel by means of fiat steel plates 3 in. thick, one bolted 
on each side of the flange where the segments are con- 
nected, and by two iron tie rods with turn-buckles, and 
triangular plates fitted over the heads and nuts of the 
bolts binding the arms to the hub. To get a complete 
metal bearing on the tie rods from the hub to the rim, 
the bolts were removed from the segment flange, one 

late laid to its place, and the holes marked on it 1% in. 
in diameter. The holes through the steel plate were to 
be only 1? in. in diameter, and were not drilled in the 











FLYWHEEL Desten. (see Page 


centre of the marking, but so that the edge of the hole 
touched the side of the marking next to the centre of the 
wheel, so that when the bolt was put in place it had 
a bearing on the flange next the centre of the wheel and 
on the plate next the rim. This left no lost space to be 
taken up when the tie rods were tightened. 

The triangular-shaped poners were punched so that 
they slip; neatly over the heads and nuts of the bolts 
on the hub, and marked and fitted close to the sides next 
the shaft. These = were fitted in pairs, and held in 
place ye #-in. bolt mite Coenen them just outside 
of the hub flanges. After being thus fitted and held in 
place, the centre of the bolt holes for the ends of the tie 
rods were laid off by correct equal measurements from 
the centres of the flange bolts and from the side of the 
shaft. ‘These plates are held a: by a separator 24 in. in 
diameter, with the ends turned down to take the eyes of 
the tie rods and plates, and are held by nuts on each end, 
The outer ends of the tie rods are secured to the steel 

lates at the rim by eyes and turned bolts, as shown 
in Fig. 10, the holes being reinforced on the inside of 
the plate by smaller plates 4 in. thick. One plate of 
each pair at the rim was marked from segment flange, 
and its mate bolted to it and both drilled together. To 
mark off this work, and to put it back in place when 
finished, advantage was taken of the hour four times a 
day when the engines were stopped ; the parts on the 
hub being put back as they were finished, until all with 
the short ends of the tie rods were in place, these parts 
being so light and near the centre of the wheel as not to 
throw it materially out of balance. A different method, 
however, had to adopted with the parts which were 
attached to the segments. These were fitted in pairs 
diametrically opposite on the wheel, and when ready 
were put in place in this order, thus always keeping the 
wheel in balance, 

After all the parts were in place and the tie rods 
slightly tightened, a surface gauge was placed on the 
floor somewhat below the centre of the shaft, with the 
pointer touching the rim opposite the tie rods, The 
wheel was then turned until the end of the nearest arm 
came opposite the pointer ; the distance between the end 
of the pointer and face of wheel was noted, and the wheel 
turned back to its first position, and the tie rods tightened 
until the noted distance appeared between. the pointer 
and wheel. Each part opposite the tie rods was thus 
treated, and the wheel gone over twice, when it was 
ar that the rim, from = ents out — the edge 
as far as it was supported the flange on the arm, ran 
as true as when the wheel waa erected, and on the edges 
of the rim where the plates took hold, nearly so; while 
the edge of the rim out from the arms did not run true, 

ause the cracked 1ibs at those points allowed the rim 
vd ipring out, and could not be brought back by the tie 


Nothing has been said about calculating the strength of 
the various parts, but they were all on the assump- 
tion that all that part of the rim lying between any two 
arms was entirely broken loose from the rest of the rim, 
and its centrifugal force at normal speed held by the two 
tie rods. These tie rods were of dimensions to sustain 
this load with a factor of safety of nearly 5 to 1, and the 
strength of all other parts was ted on this factor. The 
total weight added to the wheel was about 3,700 Ib., and 
= — cost of repairs, labour, and material less than 

ols. 


The author stated, in conclusion, that the wheel 
was stronger than when first erected, and that it 
was not touched with the edge of a chisel nor 
point of a drill, and no working hour of the engines 
was lost during the repairs. There was some dis- 
cussion, but it related chiefly to the general con- 





struction of flywheels. 











fellows,” and quite popular in the Society and else- 
where, may be presented in full. 


THE Uotours or Heatep STEEL. 

It was on ‘‘The Colours of Heated Steel corre- 
sponding to Different Degrees of Temperature,” by 

aunsel White and F. W. Taylor. is paper we 
have already published. 

There was some discussion about the terms used 
in this paper, showing that tests for colour blindness 
might be profitably employed on members of this 
Society; and the meeting adjourned to see Mr. 
Brashear exhibit one of his diffraction gratings. The 

iece shown was a concave mirror of speculum metal. 

e mirror itself was 6 in. in diameter, and the 
band ruled across it about 2 in. in width. The 








spherical radius is 21 ft. 6 in., and the surface 















































80.) REPA‘RING A BROKEN FLYWHEEL. (see Page 80.) 


Testinc A 125 Horst-Powrer Gas Encine. 


The next paper was an extremely valuable one, 
although only the results can be given here. It 
was called: ‘‘An Efficiency Test of a 125 Horse- 
Power Gas Engine,” by C. H. Robertson. The 
plant was described at length, and illustrated by 
drawings and photographs. 

The object of the test was to secure reliable data 
concerning : 

(a) The power developed. 

(b) The gas consumed. 

(c) The speed regulation. 

(d) Incidental, as 

1. Heat given to jackets. 

2. Temperature of exhaust. 

The author stated, three important conclusions 
were derived : 

1. That the proportion of gas to air is a very 
important factor in fuel economy. 

2. That one test at a light, and one test at a 
heavy, load would serve to locate the line, from 
which a quite approximate prediction could be 
made of the gas consumption under intermediate 
loads. 

3. That these considerations hold for the fuel 
consumption per brake horse-power hour and per 
electrical horse-power hour. 

This paper, and the following, we shall shortly 
publish. 


SrrenetH oF STEEL BALts. 


‘‘The Strength of Steel Balls,” by J. F. W. 
Harris, was next given. The paper was illustrated 
by photographs, showing the balls after crushing, 
and the method of testing was shown. 

This paper was subjected to severe criticism. 
One declared it was of no value. Another said it 
was almost impossible to make balls alike, and this 
lack of uniformity was an insuperable obstacle to 
formulating rules. Still, the paper has undoubted 
value, even if it only shows tentative results. The 
next paper being a model of brevity, and the work 











of two distinguished engineers, who are also ‘‘ good 


was said to be true to within __—_ in,, while the 


1 
1,000,0 
spacing is true to within = jo, in- 

Excursion. 

The Waldorf Astoria being quite convenient, a 
number of members of the Society inspected its 

wer plant. This is, in cso as follows: 

ere are in all 25,200 electric lights. There 
are six Allis-Corliss engines and 12 Babcock- 
Wilcox boilers. The refrigerating plant consists 
of three 50-ton machines, and there are 200 venti- 
lating fans and 34 elevators. One hundred and 
fifty tons of coal per day is used, and the force in 
the engine and fire rooms is about 160 horse-power. 
The visitors were shown around, and every courtesy 
extended to them ; they all were greatly pleased at 
the exhibit. The great reception at Sherry’s closed 
this day, and was very largely attended. 


(To be continued.) 





FIFTY-TON BOGIE WAGONS FOR THE 
CALEDONIAN RAILWAY. 

CuEaP transport, it has been proved, is a great 
factor in the reduction of the cost of manufacturers 
in the United States, and therefore in the fostering of 
competition with other industrial nations, notably 
Great Britain ; and it has been pointed out time and 
again that this cheap transport is largely the result of 
reducing the poate of the deadweight to the 
paying load of a train, while at the same time so 
increasing the tractive power of locomotives as to 
enormously increase the load of any one train. In 
Britain the wagons, as often as not, weigh 44 to 54 tons, 
and carry probably at full load, anything from 5 to 
10 tons, so that for every paying ton the locomotive 
has to draw — 2 tons, while in the United States 
tte ratio is more like 3 to 4 paying tons to 1 ton tare. 
Each United States train load thus yields greater 
revenue at equal rates, which, apart altogether 
from heavier loads, is an important element 
towards lower rates. The objection raised to 
such practice is that in this country we have 
not the same volume of traffic either to insure big 
wagon-loads or heavy trains, for traders insist on 
having their goods sent on at once, whereas:in the 
States the companies are, as a rule, in a position to 
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50-TON IRON ORE BOGIE WAGON FOR THE CALEDONIAN' RAILWAY. 
CONSTRUCTED FROM THE DESIGNS OF MR. JOHN F. McINTOSH, LOCOMOTIVE SUPERINTENDENT. 




















S0 TON 





Fie. 10. 
delay making up trains or car loads until goods to fill | satisfactorily low ratio of tare to paying load should | Wheelbase of bogie ... ... ... 65 ft. 9in. 
fen are fecthioviahen, This is an theese argu- | not be adopted as in similar cases in the United | Length over headstocks .. ... 35,, 0,, 
ment. The same holds good as to produce from the | States, and it is because of this that we have pleasure | mys goer SE a = an 
English counties. A great outery is made because in reproducing the drawings of the 50-ton iron ore width Ps hy oom @ OGY ... + 7" Se 
one farmer’s basket of eggs or barrel of apples is not | bogie wagons which Mr. John F. M’Intosh, the loco- See eee et ott Pade 
sent forward as cheaply as a 20 or 30 ton consignment | motive superintendent of the Caledonian Company, | Joursals (concave) <1 >. woe oy Sin: 
of the same produce from a Continental source, for-|has built for the company’s service between the | ot by 74 in. 


eg that bulk is the cause of the differential rate. | harbours and the blast-furnaces on the system, These 


ere growers to combine to fill a truck the same bulk — illustrated in complete detail on the present It will be observed that the hand-brake can be operated 


rates would be possible. With mineral traffic the | an 


opposite pages, not onlyreduce the tractive charges, from either side of the wagon by a simple yet in- 


railway companies and traders are not exerting | but confer the further advantage of occupying relatively | genious arrangement of levers operated from a cross- 
themselves as they might. Wesay traders, for in this | little space on the wharves, where, as is usual, such | head by a nut on a right and left handed screw shaft 


country many of the coal wagons are owned by them | 


“wy is limited. The details are so clearly shown extending from side to side of the wagon, as shown in 
at i 


and not by the railway companies, a system which | t t will suffice here to give merely the leading | Figs. 1 and 2. In combination with this is the usual 
creates great difficulties. Where coal is to be sent | dimensions : | Westinghouse brake, so that in the event of a train 
from the mine or iron ore from the port to large Capacity... ne Pa a ... 50 tons iron ore. | of these wagons being run together, they can be 
Continuous users there seems no reason why the same Total whesthags + oe eye 99 ft. Sim. ~—| braked in the same way as a passenger train. 
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SHIPBUILDING AND MARINE 
ENGINEERING IN 1899. 
(Concluded from page 50.) 

As was indicated by the diagram given on page 29 
ante, the Clyde last year added 20,000 tons to the phe- 
nomenally large production of 1898, when there was a 
great increase due to the shortage of tonnage in 1897, 
owing to the engineering dispute. The total for that 
unfortunate year was 341,817 tons ; in 1898 it leaped 
up to 473,714 tons; and last year it was 493,793 tons. 
The question as to whether it will touch the half 
million this year, is one that greatly interests Clyde- 
siders; and although manufacturers in every branch 
of industry look for a fillip from the conclusion of the 
war, there are some, whose opinions are not to be 
despised, shaking their heads and doubting. Cer- 
tainly the producing capacity of the Clyde district 
was last year severely taxed, for the total is 70,000 
tons higher than the former best figure, recorded in 
1883. The number of vessels making up this total 
of 493,793 tons is 348, as compared with 339 in the 
previous year, from which it will be appreciated that 
there were u large number of craft of small dimensions 
beyond the purview of Lloyd’s Registry. We repeat 
this, mentioned in connection with other districts, 
notably the miscellaneous ports of England, in expla- 
nation of the fact that Lloyd's figures, issued this 
week, show a total for the United Kingdom of 170,000 
tons less than our aggregate, while their Clyde total is 
about 30,000 tons less. Their total number of vessels 
for the kingdom is 726, excluding warships, ours 1271, 
for all of which we have returns from builders ; and 
while the ‘‘ estimated ” tonnage given by some builders 
may exceed the ultimate result of the measurement on 
behalf of Lloyd’s, it may be taken that the difference 
ndicated in the aggregate is due rather to the inclusion 
of small vessele, than to discrepancies. 

Thus, on the Clyde, to revert to our analyses of the 
returns sent to us by builders, there were launched 
206 vessels under 500 tons, many of them under 50 
tons, leaving 142 deep-sea craft ; and of these latter 
29 were between 500 and 1000 tons, 32 were between 
1000 and 2000 tons, 15 between 2000 and 3000 tons, 
30 between 3000 and 4000 tons, 12 from 4000 to 5000 
tons, seven from 5000 to 6000 tons, and 17 were over 
this measurement. Of the larger ships the Clydebank, 
Fairfield, and Denny yards provide nearly all. They 
include the Japanese battleship Asahi, of 15,200 tons, 
the British armoured cruiser Sutlej, of 14,000 tons, 
and the Cunard liner Saxonia, by the first-named ; the 
armoured cruiser Cressy, of 14,000 tons, and the South 
African liners Kinfauns Castle and Kildonan Castle 
from the Fairfield Works, while Messrs. Denny built 
the Allan liner Bavarian and Messrs. Connell and Co. 
the Custodian. All these were over 9000 tons. A fea- 
ture of the year was again the number of twin-screw 
steamers—24, most of them of large size, and one or 
two for firms who have up till now maintained the 
single-screw system, whereas last year the number 
was only nine. 

As to the ships built there were few vessels of out- 
standing importance in respect of speed. We exclude 
of course warships, but of the others the two Castle 
liners named, a P. and O. steamer by Caird, the 
Allan liner by Denny, and one or two Channel steamers 
by the last-named builder and Messrs. Inglis, claim 
notice. The same holds good as regards paddle 
steamers, of which each year has usually had some 
notable example, Last year eight only were built, the 
only notable one being the Waverley for the Clyde, 
and the Duchess of Fife for the south coast, built 
respectively at Messrs. Inglis’ and Clydebank, Stern- 
wheel steamers were in brisk favour during the 
year, and the tonnage of the seven vessels launched 
was fully double that reported in last year’s re- 
turns. nfrew anc Paisley yards have been fairly 
busy with dredging plant, twenty dredgers and 
hoppers having been built, against twenty-nine in the 
previous year, with the total of 17,126 tons, as com- 
pared with 17,522 tons. In barges and lighters there 
is a considerable increase this year, the total of 14,789 
tons showing an advance of fully 10,000 tons. Only 
twenty-seven trawlers and fish carriers were turned 
out during the twelve months, as compared with 
nearly double that number a year ago, the north- 
east ports in England having been very successful in 
their competition with Clyde builders. There was 
also a comparatively restricted market for steam 
yachts and launches, of which twelve of 1752 tons 
were built, against sixteen of 4920 tons. No big 
boats were built for American millionaires. The 
chief vessels floated were the Mingary, 640 tons, 
for Mr. C. D. Rudd, Shielbridge; the Katoomba, 
469 tons, for Mr. K. M. Clark, Paisley; and the 
Lutra, 300 tons, for Lord Poltalloch. In racing 
yachts the feature was the building of the Gleniffer, a 
schooner of 317 tons, owned by Mr. James Coats, 
whose racing flag has been sported on several famous 
cutters; the Gleniffer is the largest schooner yacht 
afloat. The other yachts launched—there were in all 
nineteen, of 645 tons—were mostly of small size, five 
of them being 20-ton craft. And this brings us to the 





remark that no sailing/ships were built, and the total 
tonnage not depending upon steam propulsion totalled 
11,869 tons, or 2.4 per cent. of the total output, as 
compared with 18.5 in the previous year, 16.9 per 
cent. in 1897, and 11 per cent. in 1896. 

Of the aggregate tonnage of the year, 101,109 tons 
was for foreign owners, or about 20 per cent. of the 
total, which shows a decrease when comparison is made 
with preceding years, excepting only periods of de- 
pression. Thus, in 1898, the ratio was 23 per cent. of 
the total; in 1897, 28.22 per cent. ; and in 1895 it 
was as high as 33.2 per cent. Japan, a good client 
two years ago, only took the immense battleship 

y referred to; but Germany is still a good client, 
probably because the builders there are overrun with 
orders. The Clyde tonnage for the Fatherland was 
11,374 tons, as com with 14,035 tons in the pre- 
vious year. Of the other countries Denmark appears for 
8896 tons, Spain 8652, Austro-Hungary 7411, Italy 7289, 
Holland 5892, and Norway and Sweden 4394. Britain 
owned, therefore, 392,684 tons, including Her Majesty’s 
ships, while of this the Clyde owned 109,917 tons—all 
practically Glasgow tonnage, as compared with 
117,904 tons. This is equal to 28 per cent. of the 
British tonnage, which is a small ratio when compared 
with 37 per cent. in the previous year, while the aver- 
age in the preceding five years, is quite 40 per cent. ; so 
that local owners are not altogether responsible for 
the great activity in Clyde building. London took 
94,040tons as compared with 91,942 tons in the previous 
year. Here also there is a decreased ratio. Liverpool 
again was responsible for 85,821 tons. Of individual 
firms, it is interesting to note that the Ocean Steam- 
ship Company, Liverpool, had three boats of an aggre- 

ate of 20,244 tons; and another Liverpool firm, 

essrs. Elder, Dempster, and Co., were supplied 
with three boats of 17,526 tons. The Castle Mail 
Packets Company had two liners, representing over 
19,000 tons. Three boats, measuring in all 15,810 
tons, were launched for the British India Steamship 
Company. Although only supplied with one liner, 
the Cunard Company took a big one. The Clan Line, 
who are making extensive additions to their fleet, had 
three boats built on the Clyde, the tonnage amounting 
to 8482. The Asiatic Steamship Company were repre- 
sented by two steamers—over 11,000 tons. Messrs. 
R. P. Houston and Co., Liverpool, had three steamers 
built, the total measurement being 11,181 tons. Messrs. 
M‘Lay and M‘Intyre, Glasgow, who in 1898 were re- 
presented by over 25,000 tons, were last year sup- 

lied with three steamers totalling nearly 10,000 tons. 

he Peninsular and Oriental Company had one boat— 
the Assaye, 7376 tons; and the Royal Mail Steam 
Packets Company two of over 11,000 tons. 

The marine engineering output on the Clyde aggre- 
ates 459,627 indicated horse-power, which is 41,863 
ess than in the previous year, due to the absence of 
high-speed craft and to there having been only one de- 
stroyer launched. In 1898, when the collective power 
reached 501,490, the machinery of warships repre- 
sented 92,800 indicated horse-power ; during the past 
year the total of naval engines was 71,400 indicated 
horse-power. With the exception of 1898, the total is 
the highest on record. The figures for some recent 
years are appended : ; 


Indicated Horse-Power of Engines. 


1894. 1895. 1896. 1897. 1898. 1899. 
Scotland.. 327,126 352,336 452,889 409,645 541,930 514,229 
Clyde 297,325 328,450 429,035 375,215 501,490 459,627 


The output of each firm is given in the Table in the 
next column, and the firms who do not build ships are 
denoted by an asterisk, but, as a rule, the ships engined 
by such firms are built on the Clyde. Thus Messrs. 
David Rowan and Co.’s engines went to vessels built 
by Messrs. Wm. Hamilton and Co., Connell of Scots- 
toun, and M’Millan of Dumbarton. Messrs. Muir 
and Houston supplied machinery mostly for small 
craft, 53 in all, and amongst the vessels engined were 
six built in Hull and one in China. Many of these 
were of the compound type, being mostly for trawlers. 
Messrs. Hall-Brown, Buttery, and Co., include 16 
steamers built at Whiteinch and at Port Glasgow. In 
five cases the engines were of the compound type, with 
120 1b. steam pressure. Messrs. Dunsmuir and Jackson 
sent engines for a steamer to Grangemouth and to the 
first vessel built in the Londonderry yard under new 
management. They have five sets ready to fit into 
ships not launched, so that if they had included these 
their total would have been quite as large as in pre- 
vious years. Six of Messrs. Rankin and Blackmore’s 
engines were for ships built by Messrs. Russell, and 
one set for M‘Millan, of Dumbarton. Mesers. Kin- 
caid’s 13 v5 wre were all for Clyde ships. Their 
total is 1400 higher than in the previous year. Messrs. 
Hutson engined four Grangemouth, four Campbeltown, 
and two Irvine-built vessels, and they constructed 
boilers for two paddle and one cargo steamer. Messrs. 
Ross and Duncan sent ten sets abroad, and engined 
other 14 steamers, and Messrs. Bow, M‘Lachlan, and 
Co., exported three sets of paddle engines to China, and 
exported also stern-wheel engines and a twin-screw set. 
They engined four steamers built in the Clyde district, 





Marine Engine Production of Clyde Firms, 

















| j a 
1899. 1593. b 
Name of Firm. | nasa ih’ | vas | _ 
| | | 7 
| LHL-P. | LHP. | LH.-P. | LH.-P, 
John Brown and Co., Limited, | | | 
Clydebank .... | 53,480 | 72,300 | 55,300 | 50,850 
Fairfield Company, Limited,! j 
Govan .. re ne -. 51,650 74,300 | 39,200 | 35,650 
Denny and Co., Dumbarton..| 35,700 | 30,120 | 40,500 | 44,000 
D. Rowan and Co., Glasgow* | 29,600 | 17,050 | 16,100 | 20,820 
Muir and Houston, Glasgow* | 24,700 | 22,800 | 20,200 | 20,350 
R. Napier and Sons, Limited, 
Glasgow os on -+| 18,500 | 14,€00 | 10,360 | 10,100 
Hall-Browp, Buttery, and Co.,! | | 
Govan .. oe oe --| 18000 | 12,045 | 7,450 | 4,195 
Dunsmuir & Jackson, Govan* 15,562 | 21,200 | 22,050 | 14 2€5 
Barclay, Curle, and Co., Ltd.,| lees 
oe fe ee 4,098 | 15,733 | 14,300 | 15,500 
Scott and Co., Greenock -| 18,950 | 27,500 | 1,000 | 15,000 
Rankin and Blackmore, Gree- 
mook* 3... 0:2. es se | ABBO-| 9,800"| 40,100 | 5,100 
A. Stephen and Sons .. 13,282 | 12,700 | 12,600 | 25,280 
Blackwood and Gordon 13,000 | 8,600 | 6,600 | 5,000 
J. G. Kincaid and Co. .| 123980 | 11,390 | 11,740 | s'¢g0 
D. and W. Henderson and Co.| 12,700 | 12,600 15,000 | 20,360 
Caird and Co., Limited .| 12,600 | 21,400 | 20,000 | 22.500 
A. and J. Inglis .. 11,200 | 10,800 | 4,600 | 11,820 
Hutson and Sons* a --| 10,600 | 16,000 8,600 4,400 
London and Glasgow Com-! 
pany, Limited «+ «+| 10,100 | 18,900 | 6,050 | 28,150 
Ross and Duncan* as --| 10,070 | 13,250 | 7,000 | 10,755 
Wm. Simons and Co., Limited} 9,705 | 10,650 | 10,600 | 9,495 
Bow, M’Lachlan, & Co., Paisley, 9,550 | 17,720 | 5,960 | 12,080 
Lobnitz and Co., Limited ..| 8,380 | 12,580 | 9,325 12,850 
McKie and Baxter, Govan* ..| 7,825 4,820 | 1,850 | 570 
Fleming and Ferguson, Ltd...| 7,700 | 6,800 | 8300 | 9,700 
D. J. Dunlop and Co. .. --| 5,820 3,000 1,500 5,100 
Shanks, Anderson, and Co | | 
Glasgow* at -.| 4180 | 1,800 | 1,70 | — 
W. V. V. Lidgerwood, Coat-; | | 
bridge .. “0 a --| 3,050 —-— | — | = 
Campbell and Calderwood* ..| 2,390 | 2,595 | 840 _ 
Fisher and Co. .. ne .. | 2,085 —- | — ~ 
Ritchie, Graham, and Milne ..| 1,620 1,605 | 820 — 
Lees, Anderson, and Co.* ..| 1,500 | 1,630 | 1,505 -— 
Alley and MacLellan .. | 400 | 





100 | 600 | 4,L00 
* These firms do not build ships. 
Ten of Messrs. Mackie and Baxter’s 28 sets were for 
Clyde steamers, the others were shipped abroad. They 
have 12setson hand of 3050 indicated horse-power. 
With Messrs. Shanks, Anderson, and Co., the excep- 
tion was a Clyde-built steamer, nearly all their engines 
being for steam trawlers built on the north-east coast. 
They shipped abroad four sets of compound engines. 
Messrs. Campbell and Calderwood exported all their 
engines, excepting three sets for stern-wheel steamers 
built at Whiteinch. Messrs. James Howden and Co., it 
may be added, have been exceedingly busy during the 
ve 12 months with contracts for their patent forced- 
raught system, the amount of work done being con- 
siderably greater than in any previous year. Practi- 
cally every important cargo steamer and passenger 
liner now contracted for is being fitted with their 
system. 

As Messrs. Babcock and Wilcox’s works are in the 
Clyde district, a word ~_ be said about their boiler 
work. During the year this type has been fitted to 
or ordered for 28 vessels, requiring 64 boilers and 
aggregating 41,955 indicated horse-power, the most 
notable being the United States cruiser Cincinnati, of 
5000 indicated horse-power ; the United States monitor 
Wyoming, of 2200 indicated horse-power ; H.M. sloop 
Espiegle, 1400 indicated horse-power ; United States 
cruiser Alert, 1200 indicated horse-power; four 
dredgers building at Elswick, and several passenger 
craft. The total of marine boilers built in the yast 
four years is interesting : 


1896. 1897. 1898. 1899. Total. 
Number.. 37 35 19 64 155 
I.H.-P. .. 24,380 22,610 11,425 41,955 100,270 


This, of course, includes United States work, but for 
British boats the number is 55 of 31,560 indicated 
horse-power, and of these only 6 of 5900 indicated 
horse-power were for the Navy. The United States 
Navy accounts for 33 boilers of 23,500 indicated horse- 
power, and, including a Norwegian corvette, we have 
40 boilers of 30,100 indicated horse-power for fighting 
ships, leaving 115 of 70,170 indicated horse-power for 
merchantmen. 

Turning now to shipbuilding returns, we give a list 
with the total tonnage launched by each firm during 
the last four years ; those firms, which are also engine 
builders, have their machinery output sueneded in 
the marine engineering Table given above. Messrs. 
Russell and Co. again top the list, with a production 
fully 8000 tons in excess of that for the previous year. 
It is, indeed, the largest for several years, although 
not a record for the firm. The total includes 16 vessels 
of 52,465 tons, all of the useful cargo type, varying 
from 4002 tons to 1130 tons, and 17,276 tons is the 
measurement of six vessels for foreign owners. 
Messrs. John Brown and Co., Limited, figure on 
our list for the firet time as the owners of the 
famous Clydebank establishment. They include 


a Japanese battleship, an armoured cruiser, an At- 
lantic liner of the intermediate type, and a paddle 
steamer for excursion traffic on the south coast of 
England, making up the large total of 41,400 tons and 
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53,460 indicated horse-power. This is the highest 
tonnage for several years, and it is a remarkable fact 
that in five years the horse-power of machinery 
turned out makes up the large total of 282,650 
indicated horse-power, which is probably without 
equal, and reflects credit on the eplendid orga- 
nisation of Mr. John G. Dunlop, the managing 
director of the establishment. The year’s work is 
well up to the average, and the work on the stocks 
includes two armoured cruisers —the Leviathan, of 
14,100 tons and 30,000 indicated horse-power, and 
the Bacchante, of 12,000 tons and 21,000 indicated 
horse-power ; three destroyers, four Atlantic liners, 
and engines for a dockyard cruiser. Messrs. Charles 
Connell and Co. come next on the list with six vessels 
of the cargo type, one of them of 9200 tons. The 
total is 33,183 tons. This is about 4000 tons more 
than in the previous year, when the number of vessels 
was also six, but in 1896 the firm had a total of 
40,864 tons. The Fairfield Company launched two 
fast Castle liners, both since used largely for the trans- 
port of troops, an armoured cruiser, the Cressy, and 
a destroyer, so that their total is 31,624 tons and 
51,650 indicated horse-power, with new boilers and 
overhaul to a large steam yacht. The tonnage is 
slightly less than in the previous year, and the power 
22,700 indicated horse-power down; but the estab- 
lishment has been fully employed, and continues so. 
The Cressy is in the dock fitting out, and early next 
year the sister-ship Aboukir, of 14,000 tons, will, it is 
expected, also be afloat. The Good Hope, an armoured 
Terrible like Clydebank’s Leviathan, is rapidly taking 
shape, as is also the second of two destroyers and a 
troopship for the Indian Government. The company 
has also one of the ‘‘ County ” armoured cruisers—the 
Monmouth, 9800 tons displacement and 23 knots 
speed, in hand. 

Messrs. William Denny and Brothers, Dumbarton, 
have a very varied production, including six twin and 
four single-screw vessels, with barges of 3930 tons, 
making the total 31,300 tons. The largest is the 
Allan liner Bavarian, of 10,376 tons, now used as a 
transport, and the most interesting probably two 
London and North - Western por as Company’s 
steamers for the cross-Channel service from Holyhead. 
Messrs. Denny have built quite a fleet of these 
steamers of 1850 tons. The machinery for all was 
constructed by Messrs. Denny and Co. The output 
in both cases, as will be seen from the Tables, is 
quite up to the high average of former years. Messrs. 
William Hamilton and Co.’s seven steamers were all 
cargo steamers of about 3700 tons for British owners. 
Messrs. M’Millan, of Dumbarton, have a very much 
higher output than usual—10,000 tons above the 
average of the preceding four years. Two small 
steamers were for Russia, and one of 1640 tons for 
Spain. The others, for British owners, were between 
3000 and 4320 tons. Messrs. Barclay, Curle, and Co. 
include a powerful tug of 411 tons, with compound 
diagonal oscillating engines of 1350 indicated horse- 
power, for the British Government. Two of the other 
steamers were over 6000 tons, one was a twin-screw 
steamer for Elder-Dempster’s Canadian service, and the 
fivewere for Messrs. Edward Bates and Son. The output 
is about the same as in the previous year, and rather 
over the average. Messrs. Scott and Co., Greenock, 
built three foreign liners, each 6748 tons and 4500 in- 
dicated horse-power, with a steam yacht Lutra, of 300 
tons and 450 indicated horse-power, already referred 
to. The total, 20,544 tons, is rather over than under 
the average production, even of recent busy years. 
Messrs. Stephen, of Linthouse, built four vessels, 
one a Hamburg-American liner—the Bethania, of 7518 
tons and 4047 indicated horse-power, an Elder-Demp- 
ster liner, the Montezuma, of 7345 tons and 4443 
indicated horse-power ; and two Clan liners, all typical 
steamers, So that their total, while about 4000 tons 
less than in 1898, is a fair average. Messrs. Hen- 
derson, of Partick, have a somewhat reduced total, 
but the vessels are of interesting type. They 
have always a racing yacht, and this time they 
include Mr. James Coats’ successful schooner yacht 
Gleniffer, of 317 tons. Their merchant steamers 
included a China trader of 6608 tons and 4400 indicated 
horse power, a 4668-ton steamer for Messrs. Lamport 
and Holt, and a 3730-ton steamer for Messrs. James 
Little and Co. The total tonnage is 15,323 tons, and, 
including machinery for two other steamers not built 
by the firm, the engine output is 12,700 indicated horse- 
power—about the same as in the previous year. 
Messrs. R. Napier and Sons’ return includes two 
Royal Mail Company’s boats of 5545 and 5570 tons 
with engines of 7500 indicated horse-power, and a 
third steamer of 3585 tons and 3500 indicated horse- 
power. This equals the output of the three I prices 
years. - Messrs. Rodger’s six steamers varied between 
1742 and 3271 tons, two of them being for foreign 
owners. The total is-rather under the average. 

Messrs. Caird, of Gieenock, built a large P. and O. 
mail steamer and two Pacific liners, which make 14,036 
tons and 12,500 indicated horse-power—about an 
average. Messrs. Inglis’s list is always interesting. 





Production of Clyde Shipbuilding Firms. 




















1899. 1898. 1897. | 1886. 
Name of Firm. Pee ee ks oe nav Sea 
No.} Tons. | Tons. | Tons. | Tons. 
Russell and Co., Port 

Glasgow... ee -.| 16 | 52,465 | 44,551 |.42,912 | 29,116 
J. Brown and Co., Ltd., 

Clydebank ie -.| 4 | 41,400 | 34,500 | 23,120 | 10,492 
Charles Connell and Co., 

Scotstoun os --| 6 | 33,183 | 29,281 | 27,483 | 40,884 
Fairfield Company, Ltd. | 4 | 31,624 | 35,108 | 10,966 | 29,987 
William Denny and 

Brothers, Dumbarton | — | 31,300 | 35,830 | 25,120 | 32,677 
William Hamilton and : 

Co., Port Glasgow -| 7 | 25,865 | 82,017 5,600 | 15,855 
A. M‘Millan and Son, 

Limited, Dumbarton..} 8 | 21,273 | 12,510 | 10,826 12,450 
Barclay, Curle and Co., 

Limited, Whiteinch ..| 5 | 20,976 | 20,114 5,310 | 25,223 
Scott and Co., Greenock} 4 | 20,544 | 19,307 5,450 | 18,638 
A. Stephen and Sons, 

Linthouse 4 --| 4 | 20,530 | 24,418 | 21,379 | 35,185 
D. and W. Henderson 

and Co., Partick -| 4] 15,323 | 23,298 | 22,387 | 28,081 
R. Napier and Sons, 

Limited, Govan --| 8 | 14,760 | 14,150 | 13,660 | 12,100 
A. Rodger and Co., Port 

Glasgow.. ea --| 6 | 14,501 | 17,797 | 15,536 | 11,604 
Caird and Co., Limited, 

Greenock ax --| 8 | 14,086 | 14,677 | 15,824 | 20,842 
A. and J. Inglis, Glasgow| 6 | 13,080 | 3,475 2,420 5,033 
W. Simonsand Co., Ltd., 

Renfrew. . as ..| — | 12,000 9,850 7,370 8,260 
London and Glasgow : 

Company, Limited ..| 5 | 10,905 | 10,997 7,864 | 23,221 
R. Duncan and Co., Ltd., 

Port Glasgow .. ..| 5 | 9,230 | 10,095 | 4,991 2,677 
Campbeltown Compan 6 | 9,063 | 6,424 | 4,596 | 4385 
Napier and Miller, Ltd., 

Yoker .. a -.| 10 | 8,100 - 17,365 | 1,861 
Lobnitz and Co., Ltd., 

Renfrew... ua ..| 20] 7,062 | 9,887 | 2,822 | 8,479 
D. J. Dunlop and Co., 

Port Glasgow .. --| 3] 6,600 | 2,500 | 1,050 | 3,010 
Murdoch and Murray, 

Port Glasgow .. --| 8 | 6,518 8,517 2,558 8,224 
Ailsa Shipbuilding Com- 

pany, Troon .. --| 10 | 6,139 5,847 4,593 4,943 
Mackie and Thomson, 

Govan .. oe .-| 18 | 5,920 6,941 8,157 7,468 
Carmichael, Maclean, 

and Co., Greenock ../ 3] 5,870 | 7,084 5,000 1,260 
Fleming and Ferguson, 

Limited, Paisley . 8} 4,400 | 3,750 | 5,250 | 6,000 
Blackwood and Gordon, 

Port Glasgow... . | 3| 4,806 | 2,422 | 1,278 | 2,495 
John Reid and Co., Ltd., 

Whiteinch cs ..| 6] 8,464 | 8,925 401 | 5,464 
Irvine Company, Ltd., 

Irvine .. so --| 12} 8,410 2,150 _ _ 
Ritchie, Graham, and 

Milne, Whiteinch ..| 14 | 2,555 1,825 2,851 1,593 
Alley and Maclellan, 

Glasgow.. By ..| 18 | 2,553 2,115 7,116 8,300. 
8. McKnight and Co., 

Limited, Ayr .. ee kd 2,440 1,933 823 660 
John Fullerton and Co., 

Paisley .. me --»| 6| 2,879 | 1,685 | 1,821 1,864 
T. B. Seath and Co. 

Rutherglen .. --| 17 | 1,849 375 605 687 
Scott and Sons, Bowling} 6 | 1,652 2,482 2,269 2,517 
W. Chalmers and. Co., 

Govan .. Pt ..| 19 | 1,560 1,437 725 210 
Taylor and Mitchell, 

Greenock ah wae S 1,204 -- — _ 
J. McArthur and Co., 

Paisley .. we --| — | 1,941 1,216 1,556 536 
John Shearer and Son, 

Glasgow.. ” ved iO 964 | 2,031 | 1,576 692 
D. M. Cumming, Glas- 

gow ee ee oo] 6 192 168 691 _ 
Donaldson, Aiken, and 

jen es ae oe 385 _ - - 
William Fife and Son, 

Fairlie .. os Pe os 100 169 179 141 
Ardrossan Company ..| 1 280 - _ - 
J. and J. Hay, Limited, 

Kirkintilloch .. ve tia | 120 100 220 210 
Launch, lighter, &c., 

builders .. oe Ae 442 _ _ _ 


























tons, a Dundalk and Newry Channel steamer, a fast 
paddle boat for the North British Railway Company, 
of 449 tons and 2600 indicated horse-power. It is 
satisfactory to note that the order for this was 
given as a direct result of the success of her pre- 
decessor. The firm also launch the first two of a 
fleet of fast steamers for coasting service to Newfound- 
land, so that their total—13,080 tons and 11,200 
indicated horse-power, excluding very extensive repair 
work—is something like what it used to be. Messrs. 
Simons’ work is all dredger plant for foreign clients, 
and is considerably above the production of previous 
years. The London and Glasgow ret a built 
a British gunboat, H.M.S. Thistle, which already 
passed successfully through her trials ; as well as her 
consort H.M.S. Dwarf, and the second-class cruiser 
Hyacinth by the same firm. They also launched 
two tugboats for the Admiralty of 700 tons dis- 

lacement or about 450 tons gross, and 1250 indicated 
ante -power, which, with two large Glasgow 
liners, makes a total of 10,905 tons and 10,100 indi- 
cated horse-power—well up to the average. They 
have an armoured cruiser, the Monmouth, of 9800 tons, 
22,000 indicated horse-power, and 23 knots, and a 
4700-ton merchantman on hand. Messrs. Robert 
Duncan and Co.'s return includes a Russian, Dutch, and 
Spanish, and two British steamers, giving a total (9230 





They have two of the hardy annuals—B. I. boats of 5250 





tons) which compares well with previous years, The 


Campbeltown Company built three steamers for Bristol, 
two for Bilbao, and one for Sydney, making for them 
a record total of $063 tons. Messrs. Napier and Miller, 
Limited, a new firm in an old yard, commence well 
with a 4500 ton London steamer and 18 barges, 
3600 tons, totalling 8100 tone. Messrs. Lobnitz and Co. 
have been very busy, largely with dredging plant, but 
in addition they built three screw tugs, a stern-wheel 
steamer, and ten small twin-screw boats, only two of 
the 20 vessels being for British owners. Messrs. 
D. J. Dunlop and Co. built Germany’s first cable- 
laying steamer, which we hope to illustrate soon, and 
two passenger and cargo steamers for abroad. We 
should like to have referred similarly to the returns 
of the other firms, to all of whom we are indebted for 
the details which made our general summation for the 
kingdom possible; but s unfortunately compels 
us to content ourselves with giving the totals for the 
past four years in tabular form. 


OrneR Scotcu Ports, 


On the east coast of Scotland shipbuilders have 
been busy, although the output is not so great as dur- 
ing the former boom in trade; the total output of all 
the yards being 77 vessels of 45,699 tons, which is about 
3000. tons less than in 1898, and about 23,000 tons 
less than in 1892; and yet there are about the same 
number of yards building ships. The foreign ton- 
nage totals 10,898 tons, equal to 23.8 per cent. of the 
total. This ratio has fluctuated greatly; in 1898 it 
was as high as 47.5, in 1895 it was as low as 13 per 
cent., so that no deduction need be made. The colonies 
took 6714 tons of this total, Norway, South America, 
Russia, and France being also represented on the list. 
The largest steamer—by Messrs. Gourlay, of Dundee 
—was of 5600 tons, and of the number 59 were under 
500 tons. One was between 4000 and 5000 tons, two 
between 2000 and 3000 tons, and the others were 
smaller. The output on the Forth was 30 vessels of 
15,542 tons, which —— badly with 26,013 tons 
in the previous year. The Grangemouth Company’s 
output includes the only sailing =e of any 
size built in Scotland, and it is only of 850 tons. 
The others on their list are steamers ranging up to 
1280 tons. Messrs. John Scott and Co., Kinghorn, 
have a reduced output ; but, worse still, the works 
have since been closed, although two vessels are on the 
stocks, Thereturn before us includes two twin and one 
single-screw steamers, and two paddle boats. Messrs. 
Ramage and Ferguson have the largest decrease, 
owing to all their nine vessels — small—the largest 
is 1081 tons. The list includes two large steam yachts, 
three steam trawlers, a twin-screw tug, a steamer, and 
a barge. Although Messrs. Cran only built a small 
wooden yacht of 20 tons and 26 indicated horse-power, 
they engined four trawlers built on the Humber and 
two built at Aberdeen, making the engine output 
2236 indicated horse-power. They have engines for 
six trawlers still building, The other firms have been 
fairly busy. 


Shipbuilding on the East Coast of Scotland. 





1899. | 1898, 1897. 


No.| Tons. | I.H.-P. | Tons. | Tons. 








Name of Firm. 








Forth. | 
Grangemouth Company} 6/| 7,689 | — 8,050 | 2907 
Scott and Co., Kinghorn} 5 | 3,051 | 5,926 | 6,022 |: 
Ramage and Ferguson,| 9 | 3,029 | 754*| 10,267 | 4543 
Leit! Pe re ee 
Hawthornsand Co.,Leith| 8 | 1,633 | 3,150 _ 980 
Menzies and Co., Leith..| 1 | 700 
Cran and Co., Leith ..| 1 20 | 2,336 680 | 1750t 
8S. and H. Morton and) 


Co., Leith “ oH — | 2,500 | 1,550¢] 1530+ 
undee, | 
Gourlay Brothers and Co. 10,280 | 11,780 6,700 | 7644 


8 
Caledon Company --| 4] 4,057 | 7,400 6,232 4162 
Dutidee Company 7 1 














Cooper and Greig — 2,850 _ 
Aberdeen. 

Hall, Russell, and Co. ..| 11 | 8,954 | 9,910 | 4,080 | 3795 

J. Duthie, Sons, and Co.| 11 | 2,000 | — 2,154 760 

A.HallandCo... ..| 6 1,019 | 2,400 | 1,215 | 704 





* Nominal horse-power. t Indicated horse-power. 
The three Dundee firms, two of them under new 
names, have been very actively employed, the output 
being 19 vessels of 17,909 tons, as compared with 
14,240 tons in the previous year; but in the three 
years ending 1892 the average was nearly 22,000 tons, 
so that the resources of the port have not been over- 
taxed in recent years, The increase now is largel 
due to the inclusion of the cargo steamer Marwarri, 
of 5620 tons and 3500 indicated horse-power by 
Messrs. Gourlay, who have also a 2770-ton steamer 
for New Zealand, and a senger and ice-break- 
ing steamer, Minto, for the Canadian Government 
service at Ottawa. The majority of the other vessels 
built at Dundee were steam trawlers, <a the 
Caledon Company’s quartette, which were all Channel 
steamers, one of them for Glasgow and Dublin, and 





another for the Clyde Company’s Glasgow and London 
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CREEPING RAILS ON THE ST. LOUIS BRIDGE. 
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service. This firm has four vessels of 9740 tons on| steamers, bringing the power up to 29,950 indicated | the east 4 omen trestle, where one of these devices is 
hand. horse-power. The figures appended for some years| put oneach track. Rails placed in the creeping adjust- 
The trade in Aberdeen has been exceptionally busy, | back are interesting : a a oe = of “¥ west-bound track, go a 
the total being swelled by a 4508-ton and a 2983-ton 1894. 1895. 1896. 1897. 1898, 1899, : e stral A r aroun whe 5 a. Ayo age pop 
steamer built by Messrs. Hall, Russell, and Co. for|Tons .. 22,453 43,723 38,440 24,743 53,475 45,018 me a rr peat ck f a ) ae en out at the 
The other vessels built at Aberdeen | !-H.-P... a = — 16,100 88,620 29,960 | WET one Oe ee oe al 


local owners. 
were steam trawlers, without exception, and the 
totals for all the firms are given in the Table on the 
preceding page. 

IRELAND, 

The two Belfast firms continue to produce ships 
with a rapidity which — even shipbuilders, 
and seems to suggest that there is in Ireland nothing 
indigenous which precludes successful industrial pur- 
suits. The success of Messrs. Workman, Clark, and 
Co.’s establishment is only excelled by that of Messrs. 
Harland and Wolff ; and for the past year they have 
produced together over 127,000 tons of new shipping, 
the latter firm topping the list for the kingdom, and 
the former occupying fifth place. Messrs. Harland and 
Wolff's record is several years is a striking one : 


1898. 1804. 1895. 1896. 1897, 1898. 1899. 
Tons .. 65,660 65,448 58,093 81,316 84,240 67,905 82,634 
L.H.-P. .. 41,640 41,800 36,600 61,324 45,850 33,350 66,150 


In 1899, asin 1898, they built seven steamers, the 
smallest being of 6767 tons--the Galeka, for Southamp- 
ton. She engines of 2750 indicated horse-power, 
which is only about 0.4 indicated horse-power per 
ton. The next in size is 9494 tons and 4300 
indicated horse-power, the Michigan. Then comes 
the Winifredian, which seems a tiny name for 
a ship of 10,405 tons and 5500 indicated horse - 

wer. She is the only single screw ship on the 
fet, Then there is the Persic, of 11,974 tons and 
5000 indicated horse-power. The Saxon, of 12,970 
tons and 11,800 indicated horse-power, is the newest 
mail steamer for the Union Company of South Africa. 
The Minneapolis seems an ample name for a 13,750-ton 
ship and 9 indicated horse-power ; but best of all 
is the sonorous Oceanic, the ship bearing which name 
is returned at 17,274 tons and 27,000 indicated horse- 
power. This naming of big ships really wants 
more careful consideration. It is further interesting 
to note that four of the larger ships have quadruple- 
expansion engines, including the Saxon ; the Oceanic 
has four cylinder triple, and the others ordinary 
triple -expansion engines. All the ships named 
are for British owners. The same applies to Messrs. 
Workman, Clark, and Co.’s list, excepting the Ham- 
burg liner Brisgavia, which is of 6576 tons and 2800 
indicated horse-power. The firm have five ships on the 


list of over 6000 tons, and a sixth—the Star of Aus- 
tralia—is 7198 tons and 3200 indicated horse-power. 
This makes six in all, with a 4810-ton steamer. Three 
barges bring up their total to 45,018 tons, which, 
although below the best, is still most satisfactory. 
They supplied the machinery for these and two other 





The company have only in recent years undertaken 
the building of engines. Messrs. M‘Coll and Co., 
Limited, built a small ferry steamer of 35 tons and 
30 indicated horse-power, a 120-ton sail-boat, and 
machinery of 150 indicated horse-power for a steamer 
built by the Larne Shipbuilding Company—all these 
craft being for local owners. The yard at Londonderry, 
long vacant, has been reopened by the carga 
Shipbuilding and Engineering Co., Ltd., with Mr. W. 
H. de Rusett as managing director. They have launched 
their first vessel, the Parkside, a steamer of 3766 tons, 
for Messrs. MacVicar, Marshall, and Co., Liverpool, 
supplied with engines of 1400 indicated horse-power by 
Messrs. Dunsmuir and Jackson, Govan. The company 
have two steamers on hand, one for Houlder’s Line 
and the other for Messrs. Elder, Dempster, and Co. 
The Channel Company at Queenstown built no new 
vessels, but state that they were busier with repairs 
than usual. The longest British sailing ship and a 


large oil tanker have been more than half rebuilt| g 


in their docks, and they have in hand the build- 
ing of five-eighths of the length of a steamer’s hull to 
be connected to the existing after portion of the 
vessel in their dry dock in a manner similar to the 
method adopted with the Milwaukee, recently rebuilt 
on the River Tyne. 





CREEPING RAILS ON THE EADS BRIDGE. 

We quote the following from our contemporary Loco- 
motive Engineering : 

“‘One of the ‘fishiest’ sounding stories we have run 
across lately is the creeping of rails on the Eads Bridge 
across the Mississippi, and yet, strange to say, it is borne 
out by facts and statements that cannot be disputed. 

‘‘Through the kindness of Mr. N. W. Eayrs, we are 
able to show the creeping points which are used to take 
care of this and not disturb traffic. This is so clear as to 
need practically no explanation, the rails from the bridge 
simply creeping off and past the points, which are 
securely fastened to the solid approaches at the ends. 
At the other or rear end (counting the direction of traffic) 
extra rails are fastened on, and are dragged through and 
into een by the creep of the rails. 

‘* When a complete rail-length has been worked through 
they add another at the tail of the procession, and take 
off the one which has crept through. This one is trans- 
ferred to the other track and immediately starts back. 

‘* There are four of these devices on the bridge, one for 
each end of each track. These take up the motion of the 
track over the bridge, a distance of 1700 ft. At the east 
end is a double crossover, which is also protected against 
creep by a pair of these devices, one on each track. East 
of this, again, is a stretch of about 1500 ft. of track on 





‘*We endeavoured to find the relation between the 
creeping of track and the amount of tonnage hauled over 
or the number of trains, to try and find some key to the 
4 liar performance, but have not been able to, as yet. 

he fact remains that the rails creep from 30 fo. to 60 ft. 
per month, or from 1 ft. to 2 ft. per day, so that a rail 
creeps across the bridge in from 28 to 56 days. It gives 
one a kind of ‘‘creepy” feeling, but the facts stand, and 
explanations are in order,” 





SourH ArricaN Brinck Reparrinc.—A quantity of 
bridge work ordered by the War Office from Messrs. Head, 
Wrightson, and Co., of Thornaby-on-Tees, for the pur- 
pose of repairing structures destroyed in the course of the 
war, is being delayed in delivery owing to an unfortunate ° 
accident to the transport Pondo which conveyed it from 
the Tees. During a severe storm most of the girders, 
some of which weigh 10 tons, broke loose, and besides 
endangering the safety of the ship, were seriously 
damaged. On the vessel arriving in London, the girders 
were unshipped for eg and the most ayo | 
am were sent back to Thornaby. Messrs. Head, 
Wrightson, and Co., have been making every effort to 
deliver fresh girders, 





GoLp.—The war in the Transvaal is seriously affectin 
the deliveries of gold from South Africa, the total whic 
came to hand in December being only 15,920/., as com- 

with 1,233,598. in December, 1 and 1,505,970/. 
in December, 1897. The receipts of gold from all quarters 
in December were 1,998,422/., as compared with 2,253, 187/. 
in December, 1898, and 2,589,3467. in December, 1897. 
The te imports of gold from all quarters last year 
were 32,533,497/., as compared with 43,722,960/. in 1898 
and 30,808,858/. in 1897. In these totals the three gold- 
pre districts figured as follows: South Africa, 

5,014,631/.,as compared with 16,768,9972. and 13,621, 336/. ; 
British India, 1,725,563/., as compared with 1,656,135/. 
and 1,496,614/.; and Australasia, 5,055,630/., as com- 
pared with 7,566,2497. and 10,604,052. As regards 
the general movement of gold last year, the largest 
deliveries to this country were made by Germany, 
2,396,790; Holland, 1,403,8387.; France, 1,840,646/. H 
the United States, 2,379,0467.; and South America an 

the West Indies, 1,141,652. The exports of gold from 
the United Kingdom in December amounted to 1, 455,915/., 
as compared with 4,458,509. in December, 1898, and 
2,490,080. in December, 1897.. The exports for the 
whole of last year were 21,536,052/., as com with 
36,590,050/. in 1898, and 30,808,571/. in 1897. There was 
a large increase in the exports of gold to South Africa 
last year, in consequence, no doubt, of the war ; the total 
forwarded was 4,225,554/. The quantity of gold for- 
warded to Germany last year was 4,420,873/. ; to South 
America and the West Indies, 2,822,415/. ; and to British 
India, 1,933, 2032. 
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mounted on the crankshaft, the weight being 
carried by an outside rene The total weight of 
the engine is 160 tons. The blowing and gas cylinders 
are connected by means of cast-iron guide-bars, much 
as in ordinary practice. The blowing cylinder is 
1.70 metres (66.90 in.) in diameter, and the cubic capa- 
city traversed by the piston at a speed of 80 revolu- 
tions is 500 cubic metres (about 17,650 cubic feet) per 
minute. The normal working pressure is equal to 
40 centimetres (1575 in.) of mercury; under these 
conditions, the effective horse-power is from 500 to 550. 

The air inlet valves are placed on the ends of the 
cylinder, and are arranged around two concentric 
circles so as to afford the largest and most convenient 
area for the air admission. They are made of steel discs 
80 millimetres (3.15 in.) in diameter and 1 millimetre 
thick, and are held on their seats by spiral springs. 
Certain modifications are under consideration, having 
for their object the increase of the air pressure to 
one atmosphere; this would reduce the amount of 
delivery by about 40 per cent. The gas for working 
the engine is taken direct from the blast-furnace gas 
main ; it is not purified in any way, but is only cooled 
in an iron chamber, 6 metres (19 ft. 8 in.) long, 6 metres 
high, and 1.25 metres (49.21 in.) wide; into this 
chamber « spray of water is injected by a 10-millimetre 
Korting pulveriser. By this means the temperature 
of the gas is reduced to 20 deg. Cent., which is found 
suitable for working. The running of the engine is 
not affected by the presence of dust or water vapour 
in the gas. In starting the engine the first explosion 
is effected by means of air carburated with petroleum 
spirit ; this method is found to be quite efficient, no 
other device being necessary. No difficulty is ex- 
perienced with the packing of the stuffing-boxes of the 
gas cylinder. 

A complete series of trials with this engine will be 
carried out in a short time, but the practical and satis- 
factory test of every-day working for the last two 
months has demonstrated the success of the system ; 
the amount of gas used is not excessive, and this 
utilisation of waste gas points to a large economy in 
blast-furnace practice. We shall hope to publish the 
result of the detailed trials at a later date. 








NOTES FROM THE NORTH. 

GLascow, Wednesday. 
Glasgow Pig-Iron Market.—Only a small business was 
done in the warrant market last Thursday forenoon. 
The tone, however, was firm, the only change being a 
drop of 2d. per ton in the case of hematite iron. Some 
10,000 tons changed hands. In the afternoon not more 
than other 10,000 tons were included in the sales, but the 
tone was firm in response to the reduction in the Bank rate. 
Scotch iron closed 4d. per ton up on the day, Cleveland 
74d., and hematite iron 3d. per ton. Theclosing settle- 
ment prices were: Scotch iron, 67s. 3d. per ton ; Cleve- 
land, 67s. 14d.; Cumberland and Middlesbrough hematite 
iron, respectively, 74s. 3d. and 76s. per ton. At the forenoon 
session of the warrant market on Friday business was very 
quiet. Only some 7000 tons were sold. Scotch iron was un- 
changed, but Cleveland fell 44d. per ton. The afternoon 
sales did not reach 10,000 tons, but prices rose from 14d. 
to 24d. per ton; and the closing settlement prices were: 
67s. 44d., 668. 10}d., 74s. 44d., and 76s. per ton. Only 
10,000 tons were sold on Monday’s forenoon. The tone 
was roa m the better war news, the advance being 
34d. to 4d. per ton. The market was firmer in the 
afternoon, and on a turnover of about 15,000 tons 
Scotch, and Cleveland closed 6d. up on the day, 
and hematite iron 64d. per ton. The closing settle- 
ment prices were: 67s. 104d., 67s. 44d., 74s. 104d., 
and 763s. per ton. The sales on Tuesday 
were only about 10,000 tons, but there were buyers 
of more about, and prices were accordingly firm, Scotch 
rose 3d. per ton, Cleveland 5d., and hematite iron 6d. per 
ton. In the afternoon only some 5000 or 6000 tons 
changed hands, but ae were very firm, Scotch closing 
d. per ton up from the bottom, and Cleveland and hema- 
tite iron 6d. per ton. The settlement prices at the close 
of the market were : 68s. 14d’, 68s., 75s. 3d., and 76s. per 
ton. At the forenoon session of the market to-da 
25,000 tons changed hands, and it was reported that London 

took 10,000 tons. Prices of course were strong, Scotch risin 

114d. per ton. In the afternoon about 15,000 tons were sol 
and prices were easier, Scotch closing 44d. per ton down 
from the forenoon. The settlement prices were 683. 9d., 
68s. 44d., 75s. 9d., and 76s. per ton. Makers’ iron was 
quoted on Tuesday at the following rates for No. 1; 
Clyde, 83s. 6d. per ton; Gartsherrie and Calder, 84s. ; 
Summerlee, 85s. ; Coltness, 83s.—the foregoing all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), : 
Shotts (shipped at Leith), 86s. ; 
Grangemouth), 85s. per ton. The following are the 
returns of shipments of Big. iron for the week ending 
last Saturday: The United States, 150 tons; Australia, 
660 tons: France, 420 tons; Italy, 444 tons; Ger. 
many, 180 tons; Holland, 554 tons; China and Japan, 
100 tons; and other countries smaller quantities ; 
Coastwise, 6388 tons ; and the total 8613 against 5244 tons 
in the corresponding week of last year. The feature of 
the quarterly meetings of the iron trade is the extreme 
strength of the position rather than any fresh inclination 
to do business. Producers and consumers alike prefer to 
wait the course of political events before indulging in 
= | fresh commitments, especially the former, as their 
order books are well filled. The disturbance in respect of 
the fuel question is interfering very much both with the 


forenoon h 


some }. 


Carron (shipped ag | 98° 





make and with the consumption of pig iron. Makers’ 
prices are, generally spuking, easier all round. 
American reports are steady, but the general con- 
sensus of opinion seems to be that no immediate ad- 
vance in prices need be looked for on the other side. 
On the other hand, high freights are hindering all 
attempts to sell at present prices for export. The fur- 
naces that were damped down are again in blast, there 
being 83 in active operation, as against 82 at this time 
last year. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 237,620 tons yester- 
day afternoon, against 240,886 tons yesterday week, thus 
— a reduction amounting to 3266 tons for the past 
wee 


Finished Iron and Steel.—The market for shipbuilding 
steel is steady, the quotation for plates being from 8/. to 
8/. 10s. per ton, less 5 per cent., delivered on the Clyde ; 
but there is not much fresh business doing. Steel rails 
are in dull demand, with a great absence of fresh in- 
quiries. Finished iron is still in brisk demand. 


Sulphate of Ammonia.—The market for this commodity 
is very firm, the spot price being 11/. 7s. 6d. to 11/. 10s. 

r ton f.o.b. Leith or f.a.s. Glasgow. For forward de- 
ivery—January to June—the price is 117. 10s. 


Glasgow Copper Market.—There were no transactions in 
copper on ’Change last Thursday forenoon, but the price 
was marked up 11s. 3d. per ton. The market was still 
idle in the afternoon, but the price gave way 6s. 3d. from 
the forenoon rate. No business was done on Friday fore- 
noon, but the 6s. 3d. per ton that was taken off on Thurs- 
day was F aoe on again. In the afternoon there was no 
business done, but the price gave way 23. 6d. per ton. 
One lot of copper was disposed of on Monday forenoon, 
and the price advanced 5s. per ton. Nothing was done 
in the afternoon, but the price was advanced other 5s. per 
ton. No dealings were reported yesterday forenoon, but 
the price was marked down 5s. per ton. That loss was 
recovered in the afternoon but no business was done. One 
lot of copper (25 tons) was sold this forenoon, and the 
price fell 103. per ton. The loss was recovered in the 
afternoon, but no business was done. 


The Price of Electric Current in Aberdeen.—The Town 
Council of Aberdeen have fixed the price of electric 
current for the next six months as follows: For lighting 
—for the first hour daily of the maximum demand 64d., 
thereafter 3d. per Board of Trade unit. For motive 
power—for the first hour daily of the maximum demand 
3d., thereafter 1d. per Board of Trade unit. 

Locomotives for the Natal Railways.—Messrs. Diibs and 
Co., of the Glasgow Locomotive Works, expect to be 
able to ship a further batch this month of the locomotives 
on hand for the Natal Railways. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Motor Traction.—A most interesting series of trials, 
which serve to illustrate the steady progress auto- 
mobilism and the motor industry is making in York- 
shire and the north of England, have just been con- 
cluded at Bradford. They were held in connection with 
the Bradford and District Cycle and Motor Car 
Traders’ Association, and included exhaustive tests in 
speed, hill climbing, and consumption of fuel of all 
kinds of vans, wagons, and lorries adopted for carrying 
light and heavy loads on common roads. Professor 
Goodman, in an elaborate report, said that motor haul- 
age of heavy loads on common roads had now passe 
far beyond the experimental stage. It was as reliable 
as horse haulage and very much cheaper. The cost of 
coke in one of the trials was a mere nothing, the amount 
consumed being just over 2 lb. per ton of merchandise 
per mile. In this instance the car was laden with 4 tons 
of wool in bales. It carried four passengers, including 
the driver, and did the journey, over 24 miles of heavy 
illy , at a mean speed of 5.075 miles per hour. But 
for the heavy state of the roads the s would have 
been much greater, and on good roads the driver could 
easily run up to the maximum allowed by the law. 


Iron and Steel.—The activity in the heavy trades is 
quite as marked as at any time during last year, and it 
is the opinion of some manufactures of crucible steel that 
the output is larger than ever before. There is a full 
demand for all that can be made. Prices are very firm, 
with every So of advances in consequence of the 
difficulty of obtaining material. Makers of the best 
brands of Swedish material are fully sold up to 
the end of the mt year; and unless very great 
economy is exercised, there will be a scarcity, as the 
output cannot be increased. Prices during the whole 
of last year steadily increased, and contracts made for 
supplies for this year for the best Lancashire irons, 
and particularly rough bar iron, are over 4/. per ton 
higher than the contracts entered into twelve months 
. ‘Manufacturers of wagons, tyres, springs, and all 
kinds of railway material are so crowded with work that 
in order to check further demands they are asking very 
high prices. Notwithstanding this, orders continue to be 

laced as the plant and material must be had. One 
large firm in the Sheffield steel trade is making consider- 
able quantities of material for the manufacture in Ger- 
many of quick-firing rifles of a new pattern, It is stated 
that the patentee of the rifle offered it to the English 
Government, but met with no encouragement. There is 
good reason to believe that large quantities of this weapon 
are now being used against the English troops in South 
Africa. 

South Yorkshire Coal Trade.—The congestion which 
has existed on the railway throughout South Yorkshire 
is gradually being relieved, and the mineral traffic is 


gaining more its normal condition. Strong pressure, 
owever, continues to exist for classes of coal, 
Manufacturers are without stocks, and are still de- 
— on daily supplies, a state of affairs which 
oes not tend to a healthy condition of trade. Several 
collieries have further advanced their prices durin 
the week, and the demand for manufacturing fue 
and all kinds of common coal is very heavy. With regard 
to domestic fuel a large number of orders which were 
placed before Christmas are still on the books, but sup- 
plies are steadily increasing and arrears are being gradu- 
ally wiped off. Prices have been advancing for some time 
past, but local merchants have not put up rates to the 
roportional extent that has occurred in London. The 
arge consumption of small coal, slack, and smudge by 
coke-makers is causing a great scarcity in engine fuel, and 
values are in some instances double what they were a few 
months ago. The export trade is brisk for the season of 
the year, all the Humber ports taking a large tonnage, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on ’Change, and the market was very 
cheerful. Buyers were en evidence, and displayed more 
disposition to do business than sellers. kers were 
very strong in their quotations, and in no hurry to enter 
into new contracts, being well sold, and believing 
that quotations are likely to advance in the — 
future. At the opening of the market some small 
lots of No. 3 g.m.b. Cleveland pig iron were sold 
by merchants at 683. 6d., but later on the quotation 
became firm at 693., at which figure transactions were re- 
corded. Producers adhered firmly to 70s. With mer- 
chants No. 1 was 71s. ; No. 4 pap grey forge, mottled, 
and white, all about 68s. ; and in at least one case business 
was done at 683. 6d. for grey forge. Middlesbrough 
warrants gga 67s. 9d., and by the close were strong 
at 67s. 10d. cash buyers. East coast hematite pig 
was inquired after, but very little was to be had except 
for delivery a good way ahead. The price was put at 
80s. for Nos. 1, 2, and 3, and some business was done at 
that ; but several makers would not quote below 82s. 6d. 
There was nothing doing in Middlesbrough hematite war- 
rants, of which there are now only some 7000 in circulation. 
Spanish ore was steady, but not quite so strong as it 
was owing to freights being easy. Rubio was put at 
20s. 6d. ex-ship Tees, and freights Bilbao-Middlesbrough 
were 5s. 104d. to 6s. To day the market was very strong 
indeed, with a fairly good business doing, but there was 
really no quotable change in prices for maxers’ iron, 
though the tendency was decid rd f the right direction. 

i 


The only actual advance was in gore warrants, 
which realised 683. 1d., and at the close of the market 
the highest 


were very firm at 68s. 2d. cash buyers, 7 
price touched this year. The general condition of the 
pig-iron market is highly satisfactory, and gent for 
the future are bright and encouraging, Not only are 
makers full of work, but new orders are coming to hand, 
‘shipments are good, stocks are practically ni/, and the 
production is being fully taken up as it is made. 


Manufactured Iron and Steel.—Little change can be 
reported in these two important branches of trade. In 
all departments great activity is noticeable, and several 
firms are booked well ahead. Prices are pretty much the 
same as those last quoted, notwithstanding advances in 
other districts. Common iron bars are put at 8/. 15s., best 


d | bars 97. 5s., iron and steel ship-plates each 8/., and iron 


and steel ship-angles each 7/. 15s.—all less the customary 
23 per cent. discount. Heavy sections of steel rails are, 
strong at 7/. net at works. 


Coal and Coke.—In the coal trade demand is full and 
prices are generally firm. Bunkers are steady and firm 
and prices similar to those ruling last week, Gas coal is 
very scarce, though the inquiry is less pressing than it 
was. Manufacturing and household coal show no change. 
Prices for coke are very strong, and the demand is full, 
both for home use and for export. Best Durham coke is 
fully 32s. 6d. f.o.b., and up to 34s. has been paid. 
Medium blast-furnace coke is now put at 25s, 6d. deli- 
vered here. 

Weardale Steel and Coal Company.—Yesterday the 
statutory meeting of the Weardale Steel, Coal, and Coke 
Company, Limited, was held at the registered office of 
the company, Tudhoe, Spennymoor, Sir Christopher 
Furness (the chairman of the company), presiding. The 
chairman said the application for shares and debentures 
were many times in excess of the number of shares and 
debentures available for allotment. Several directors, a8 
well as himself, did not succeed in getting an allot- 
ment to anything like the amount for which they 
applied. All the properties were at present working 
ata profit to their fullest extent, and prices were sub- 
stantially better than when the company was formed ; 
and he had every reason to believe the profits, when 
ascertained, would be equal to, or even better than, the 

rofits foreshadowed in the company’s prospectus. They 

d_got in hand unissued deferred shares of 175,000/., in 
addition to 100,000/. of unissued debenture stock. These 
unissued portions of the capital the directors were holding 
in hand, in the event of developments arising requiring 
the issue of capital. The deferred shares were entitled to 
one-half of the profits which the directors might decide 
to divide over and above the 6 per cent. to which 
the preferred and deferred were in common entitled. 
Assuming that the profits of the current year would 
bear favourable comparison with the past year, 16 
followed that the deferred shareholders would ob- 


tain, as their share of the surplus profits, after pay- 
‘ment of the 6 per cent., a substantial balance which, 
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upon their shares, would come to a percentage of a little 
over double the amount of the percentage to which the 
preferred shares would be entitled in excess of their 6 per 
cent. The directors had determined to adopt the policy of 
building up @ strong reserve fund. They would soon 

in a position to take full advantage of the producing power 
of their new plate-rolling mills, which, he might venture 
to say, were unequalled in the kingdom, but had never 
yet athe worked to their full capacity on account of 
the insufficient supply of steel ingots from their ten 
open-hearth furnaces. The drawback was now being 
remedied by the ome | completion of three 
new 50-ton furnaces, one of which, had been at 
work several weeks. Dividend warrants at the rate of 
6 per cent. per annum, calculated from the respective 
dates of payment of the instalments on the preferred 
ordinary shares to December 31, would be payable on 
February 1. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has maintained a firm tone, and if 
Admiralty orders are given out during the next few days 
a further advance is anticipated. The best descriptions 
have been making 27s. 4d. to 30s. per ton, while secondary 
qualities have brought 25s. to 26s. per ton. There has been 
little change in house coal, but the market has shown an 
upward tendency. No. 3 Rhondda large has made 23s. 
to 23s. 6d. per ton. Foundry coke has been quiet at 
98s. to 30s. per ton, and furnace ditto has made 25s. to 
26s. per ton. As regards iron ore, the current price for 
the best rubio is 20s, 6d. to 21s. per ton. 


The ‘‘ Montagu.”—The Lords of the Admiralty have 
accepted a tender of Messrs. Laird Brothers, Birkenhead, 
for the construction of the engines and boilers of the line- 
of-battle ship Montagu, recently laid down at Devonport. 
The propelling machinery designed for the Montagu will 
be extremel werful, the intention being that the 
engines shall fae a 18,000 indicated horse-power, or 
3000 more than is possible in vessels of the Bulwark type, 
and this difference will aes the Montagu a speed of 
1 knot more than the Bulwark. The propelling ma- 
chinery will consist of two sets of triple-expansion 
engines driven by 30 Belleville water-tube boilers, placed 
in six different watertight compartments. The Montagu’s 
machinery alone will cost about 150,000/., while the total 
cost of the ship, when completed for sea, will exceed 
1,000, 0007. 

Lynmouth Pier,—It is expected that, as the result of 
negotiations now pending, the construction of a pier at 
Lynmouth will be shortly commenced. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports—Cardiff, Newport, 
Swansea, and Llanelly—in December were as follow: 
Cardiff—foreign, 1,066,379 tons; coastwise, 188,363 tons. 
Newport—foreign, 230,019 tons ; coastwise, 67,214 tons. 
Swansea—foreigh, 125,357 tons; coastwise, 40,990 tons. 
Llanelly—foreign, 13,880 tons ; coastwise, 5572 tons. The 
total shipments of the month were accordingly: Foreign, 
1,435,635 tons ; coastwise, 307,139 tons, The shipments 
of iron and steel from the four ports last month were 
6482 tons ; of coke, 10,526 tons ; and of patent fuel, 71,117 
tons. The shipments of coal from the four ports for the 
whole of last year were: Cardiff, 16,276,607 tons; New- 
port, 3,829,720 tons; Swansea, 2,373,645 tons; and 

anelly, 257,800 tons; making a final aggregate of 
24,737,823 tons. The shipments of iron and steel from 
the four ports were: Cardiff, 30,487 tons; Newport, 
33,959 tons ; Swansea, 7479 tons; and Llanelly, nil. Of 
coke: Cardiff, 74,670 tons; Newport, 14,087 tons; 
Swansea, 31,751 tons ; and Llanelly, nid. Of patent fuel ; 
Cardiff, 395,025 tons: Newport, 92,898 tons; Swansea, 
498,337 tons; and Llanelly, ni. 


Llanelly.—During December 48 vessels paid dues at 
Llanelly, as compared with 46 in November. The im- 
ports amounted to 4597 tons, an increase of 682 tons» The 
Imports included 2553 tons of iron and steel bars, 589 tons 
of sand and clay, and 907 tons of general goods. The 
exports, exclusive of tinplates, reached a total of 11,517 
tons, as compared with 11,375 tons in November. 


The Portkerry Viaduct.—The Portke' Viaduct, on 
the Vale of Glamorgan Railway, near Barry, is now 
practically completed, after restoration. The mineral 
traffic of the railway will in future pass regularly over 
the viaduct, and the resumption of mger traffic will 
take place as soon as the necessary rd of Trade certi- 
ficate has been obtained. The restoration of the viaduct 
has been carried out under the direction of Mr. J. Bell, 
C.E., resident engineer of the Barry Railway Company. 


Briton Ferry.—In consequence of a breakdown of the 
machinery at the Briton Ferry Tinplate Works, the out- 
pi of tinplates in the district was considerabiy reduced 
fast week. The mills at the other works were, however, 
mMactive operation. 








, Coat on THE Bereran State Ratiways.—The <a 
tion of coal upon the Belgian State Railways is gradually 
Increasing, in consequence of the continued growth of the 
system. In 1889, the consumption was 779,000 tons ; in 
1890, 832,900 tons ; in 1891, 837,900 tons ; in 1892, 812,000 
tons ; in 1893, 813,000 tons ; in 1894, 827,000 tons ; in 1895, 


,000 tons ; in 1896, 918,000 tons ; in 1897, 1,006,000 tons ; | P 


and in 1898, 1,094,000 tons. ‘The average price of the coal 
consumed by the system in 1889 was 5s. 4d. per ton ; in 
1890, 88. 9d. per ton; in 1891, 8s. 2d, per ton; in 1892, 
6s. 1d. per ton ; in 1893, 5s. 1d. per ton ; in 1894, 5s. 6d. 
per ton ; in 1895, 53, 10d. per ton; in 1896, 5s. lid. per 


MISCELLANEA. 


Tur Pioneer relates a curious incident of the late 
drought in the Bombay Presidency, during which it 
states the telegraph wire insulators near the sea became 
so coated with salt that they had to be scraped before 
proper insulation could be restored. 


_ From data collected for Ryland’s Iron Trade Circular, 
it appears that the number of furnaces in blast through- 
out the United Kingdom numbered 402 on December 31 
last, being an increase of one on the returns for the pre- 
ceding quarter. Five furnaces are now building; whilst 
24 are being rebuilt. 


_ Strikes and lock-outs in Sweden during 1899 amounted 
in the aggregate to 62, against 134 in 1898, and the num- 
ber of men implicated in these stoppages was only 8667, 
against 15,700 the previous year. 


An address on ‘Foreign Competition in Japan” was 
delivered before a meeting of the Yorkshire College Engi- 
neering on on January 15 last, by Mr. E. E. Mathe- 
son, who called attention to the great efforts now being 
made in the States to secure the largest share of the 
Japanese trade. 


The traffic receipts for the week ending January 7, on 
33 of the principal lines of the United Kingdom 
amounted to 1,503,590/., which was earned in 19, 
miles. For the corresponding week in 1899, the receipts 
of the same lines amounted to 1,514,766/., with 19,6044 
miles open. There was thus a decrease of 11,1762. in the 
receipts, and an increase of 261} in the mileage. 


In their ‘‘ Annual Trade Review,’ just issued, Messrs. 
Bolling and Lowe, of 2, Laurence Pountney-hill, London, 
E.C., remark that the rise in the Bank rate is likely to 
be prejudicial to traders . ea Owing to the increase 
in the cost of materials a larger working capital is needed, 
and under present conditions a higher rate of interest 
must be paid on this than hitherto. 


The ice-breaking steamer, which the town of Abo, in 
Finland, last winter received from the Howaldt Ship- 
yard, at Kiel, continues to do excellent work, and the 
entrance to Abo Harbour has again this winter been kept 
open. The steamer is owned by a company, with a 
capital of 200,000 marks. The State has given a subven- 
tion of 400,000 marks, to be repaid in 20 years, and the 
town defrays the annual expenses, about 50,000 marks, 


The twenty-seventh annual dinner of the Old Students 
of the Royal School of Mines is to be held on Friday, 
January 26, 1900, at the Hotel Cecil. Mr. H. G. Graves, 
Assoc. R.S.M., M.I. Min. Eng., who for eight years 
has acted as secretary to the Dinner Competition, will 
on this occasion take the chair, Tickets can be obtained 
on application to Mr. Hugh C. McNeill, 29, North 
Villas, Camden-square, London, N.W. The presentation 
of a loving-cup tothe chairman will be an item in the 
proceedings. 

The ‘‘ Metal Report for 1899,” which, according to cus- 
tom, has just been published by Messrs. Stedman, Crow- 
ther, and Co., of 4, Lime-street, E.C., draws attention to 
the phenomenal rise which has occurred in the values of 
copper and tin. : 
highest in iy 9 when it reached 78/. per ton, but even at 
the close of the year it was quoted at 70/. perton. Tin has 
shown even a greater rise in value, At the beginning of 
the year it was quoted at 87/. 7s. 6d. per ton, but rose 
rapidly, until in September a _ of 1512. was attained. 
Since then there has been a fall, the value being 112/, per 
ton on December 31. 


The Trade and Navigation Returns for December 
show exports amounting to 22,038,439/.,an increase of 
1,060,031/., or 5 per cent., on the corresponding month of 
1898, the imports amounting to 40,738, 896/., a decrease of 
4,625,8907., or 10.1 per cent. The value of the iron and 
steel exports was 2,618,825/., against 1,907,529/., an in- 
crease of 37.2 per cent.; and of coal and coke exports 
2,204,457/., against 1,759,031/., an increase of 25.3 per 
cent, Exports for twelve months ended December 31 
amounted to 485,075,514/., an increase of 14,696,9311., or 
3.1 per cent.; imports to 264,660,647/., an increase of 
31,301,4C7/., or 13.4 per cent.; and re-exports to 
65,019,5497., an increase of 4,364,801/., or 7.1 per cent, 


The German shipbuilding yards continue to receive an 
increasing number of orders for the construction of ships 
of war for foreign Powers. During the year 1899 three 
German firms—the Germania in Kiel, the Vulcan in 
Stettin, and the Schichau in Danzig—have been engaged 
in building three armoured and four to © cruisers, as 
well as her torpedo-boat destroyers for the Russian 
Government. -Kight small torpedo-boats have been su 

lied to Japan, and the Vulcan yard last year built the 
vas a cruiser of 9850 tons displacement for that 
Power. The Schichau yard is building torpedo cruisers 
for Italy. The Tamoyo, a torpedo cruiser of 1080 tons 
displacement, has been built for the Brazilian Govern- 
ment in the Germania yard at Kiel. 


A very neat little watch-shaped pocket revolution 
counter is now pry by Messrs, O. Berend and 
Co., Limited, of Dunedin House, Basinghall-avenue, 
E.C. The body of the counter is of oxidised gunmetal, 
and the face is enamelled. The ring forms a guard for 
the spindle, which, we may add, is provided with es 
ieces suitable either for hollow or pointed centres. e 
instrument will count in either direction of rotation, the 
scale being numbered in one direction with red res, 
and in the other with black. The direction in which the 
reading is to be taken is indicated by a red or black sector 
being automatically moved behind a hole pierced through 


The price of the former metal was | y, 


vice versd. Setting to zero is effected by opening the 
case of the instrument, and turning a milled head. 


The following analyses of different timbers due to M. 
Chevandier, and quoted by Mr. Sherard Cowper-Coles in 
a paper recently read before the Society of Chemical 
Industry, are of interest : 





Oxygen. | Nitrogen. 





| Carbon. | Hydrogen. 


| 
| 
| 


Men Ss eae 607 4311 0.98 
Oek.,. ... 2.1 ORO 6.03 42 05 1.28 
Birch .. ..| 50.61 6.23 42.04 1.12 
Aspen.. ..| 60.31 6.32 42.39 0.98 
Willow ‘i | 61.75 6.19 41.08 








Ordinary air-dried wood contains about 20 per cent. of 
hydroscopic water, which is lost on heating the wood to 
from 120 deg. Cent. to 140 deg. Cent. 


Dr. Goldschmidt’s method of obtaining high Sy oe 
tures and reducing refractory metallic oxides has n 
carefully studied by Herr Kupfelweiser. The aluminium 
used must be very finely powdered, and intimately mixed 
with the oxide to be reduced. The heat of combustion of 
aluminium is, Herr Kupfelweiser finds, equal to 7140 
calories, and he gives the following data as to the weight 


























in kilogrammes of the metal needed to prepare one kilo- 
gramme of the other elements named in the Table : 
HE F “a 
od : a | a g 
Pee dees ee ae 
|£/8 giélé 
Compound used .. Fe,0;|/MnO, Mn,0, | SiO, |Cr,0,| WO, 
Aluminium required... 0.484 | 0.656 0.492 | 1.273 | 0.520 | 0.204 
Heat developed, cals. 3456 | 4684 | 3512 | 9082 | 3712 ) 
Heat consumed : | | 
(a) For reduction ..| 1796 | 2115 | 2000 | 7830 | 2200 | 1100 
(o) ,, meltingslag 548 | 742) 550 | 1439 582) 824 
(ce) ss » metals) 362 535 535 435 | 434 | 860 
Total heat used .| 2706 | 3392 3091 | 9704 | 3216 | 1784 
Excess to cover losses, | 
eee a .-| 750 | 1292 | 421 672 | 497 | 815 

















Some really excellent results have been obtained with 
the new turbo-alternators built by Messrs. C. A. Parsons 
and Co. for the Cambridge Electric —_ _Company, 
Limited. Tenders being called on for a owatt set, 
the tender of Messrs. Parsons was much below that of 
all other firms, and they were further prepared to 
guarantee a lower steam consumption per kilowatt-hour 
than any of their competitors. Further, the space 
available at the existing Cambridge station was insuffi- 
cient to accommodate any one of the sets propeeet ty 
other makers, so that had one of the latter been ado 5 
an increase in the size of the building would have 





necessary, whilst the room available was enough 
to take two of the Parsons sets. As tested at the makers’ 
works, the following figures were obtained : 
Boiler pressure.. Ib} 127 139 145 140 

acuum .. ee im.| 24.75 | 24.5 26.5 27.5 
Barometer x - | 29.6 
Water per hour.. .  Ib.| 18,400 | 12,675 7029 4180 
Output in kilowatts .. --| 698 | 626.4 | 256.1 124 
Water per kilowatt-hour ..| 22. 24.1 | 27.6 33.7 
Exciting current kilowatts) 3.5 3&8 | 81 3.0 

{ } 





The condenser used was, it will be seen, not quite equal 
to its work, the proper one have already been despatched 
to Cambri but, nevertheless, an excellent efficiency 
was attained. 


pees a respectable quantity of iron is, it would seem, 
still manufactured by the inhabitants of Madagascar, 
especially at the small town of Emyrne, where there are 
25 hearths engaged in the reduction of local ore. This 
ore is obtainable of great richness, containing 65 to 75 per 
cent. of the metal, but owing to its hardness the workmen 
pester to use a softer ore, containing less of the metal. 

his soft ore is crushed and washed in a stream of water, 
the residue then remaining being very rich and free from 
impurities. This ore is then placed in a furnace 2 ft. to 
2 ft. 3 in. in diameter and 2 ft. 6 in. to 3 ft. high, which is 
built mainly from the débris from a furnace used in a 
previcus melting, and is luted with clay inside. A hole near 
the bottom serves for the escape of the slag, whilst a second 
on the opposite side admits a tuyere made of refractory 
clay, which is connected in turn to two bellows. The charg- 
ing of furnace is started with a layer of charcoal, whish 
is lighted, and this done, a charge of ore is added ; this is 
followed by more charcoal, and this, again, by a second 
ch of ore, and soon until the furnace is full. The 
ore is always placed in a ring, the central portion being 
occupied entirely by a column of fuel. The total charge 
of a furnace is about 4 cwt., and the reduction takes 
from seven to eight hours, the return being about 14 cwt. 
of metal, which has still to be refined. This is accom- 
plished in a precisely similar kind of furnace where the 
masses of iron are heated to a bright red, and the scoria 
and other impurities can then be expelled by hammering, 
the final forging being effected by a gang of six men—a 
bellows man, a forge master, and four strikers. The iron 
thus made is sold at the rate of about 45s. per hundred: 
weight at the forge. 





Dursan.—Durban is now benefiting from an excellent 
steady channel, the depth at the bar averaging 26 ft. at 
high water. metimes there is a depth of 28 ft., and 





the dial of the instrument. If red is seen through this 





al in 1897, 6s. 7d. per ton; and in 1898, 7s. 4d. per 


hole, the readings are to be made on the red figures, and 


on the transport Armenian came in with a draught 
0! t. 
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PREVENTION OF ACCIDENTS IN THE 
COTTON TRADE. 


Tue attention of the Home Office has been 
directed to one dangerous trade after another, until, 


% lin course of time, it has been turned on the 

96] cotton trade. 

97 oo trades, for out of more than 300,000 
em 


This is not one of the seriously 


oyés of both sexes there were, in the year 
1897, only nine fatal, and 2114 non-fatal, accidents 
caused by machinery moved by power ; while in 
1898 there were 19 fatal, and 2299 non-fatal, acci- 
In the latter year, 
seven out of the 19 fatal accidents were caused by 


gg | Cranes, hoists, and lifting tackle, which are, of 


course, not peculiar to the cotton trades, leaving 
only 11 to be attributed to textile machinery. The 
list of minor accidents is, however, sufficiently 
heavy to call for greater precautions than at present 
exist. Now that the Employers’ Liability Act is 
in force, there will be much less difficulty in in- 
ducing millowners to make provisions for safety 
than there was. It is not that they are unmindful 





of the loss and suffering endured by their hands, 


or that they are moved solely by a consideration 
for their own pockets. Ninety per cent. of the 
accidents in a mill are the result of want of 
care on the part of the sufferers, and might be 
avoided by the exercise of a little discretion. 
Hence it was natural that manufacturers should 
feel that the responsibility for them did not 
lie on their shoulders. But the voice of Parlia- 
ment has declared that the employer must com- 
pensate his hands for the effects of all accidents, 
whether the result of carelessness or not (except 
it be of a wilful type), and hence the matter bears 
a different aspect from what it did. The legal re- 
sponsibility is now laid on the master, and the 
uestion of blame ceases to be of much interest. 
The factory inspector becomes now an expert to 
be consulted, instead of an interfering official, 
whose demands were to be shirked as far as pos- 
sible. 

Her Majesty’s Chief Inspector of Factories, Mr. 
Arthur Whitelegge, deputed Mr. Beaumont and 
Mr. Richmond to make a special inquiry into the 
dangers attending the use of machinery in cotton 
manufacture, and they have just reported the re- 
sults of these observations.* ~ ry to have 
visited a number of mills, and also the works of 
several makers of cotton machinery. Here a most 
interesting matter was discovered. Machinery 
which is constructed for Germany and Russia is 
always fitted by the makers with elaborate guards, 
while the same machines intended for this country 
have often the guards omitted. In Russia the mana- 
gers of cotton mills have been sent to prison in certain 
cases where avoidable accidents have occurred, 
and their responsibility has been brought home to 
them in a most effectual fashion. It is said that 
in certain mills in France a clerk is kept whose 
duty it is to be arrested, and undergo the penalty 
inflicted, usually of fine, but possibly of imprison- 
ment, in case of accidents occurring at the mills. 
A somewhat similar plan was adegnel! by the French 
newspapers under the Empire. The articles likely 
to draw down the displeasure of the Government 
were signed by a member of the staff who was 
usually quite illiterate, but earned his salary by an 
occasional visit to prison. They manage things better 
in Russia, and put the responsibility, whether in re- 
= to machinery or journalism, on the right shoul- 

ers. The fact that the Continental Governments 
are often more strict than our own in relation to 
safeguards on machinery, renders it easier for us 
to enforce the use of such appliances, seeing that 
the plea of foreign competition cannot be raised 
against theirintroduction. When the makers have 
the patterns and drawings in existence the expense 
cannot be very serious. 
This, of course, applies to new machinery. The 
old is more difficult to deal with, and sometimes 
it would be cheaper to scrap it than to remodel it 
to suit the demands of the inspectors. The authors 
of the report suggest that time should be given 
for the gradual elimination of the present dangers, 
except in cases where accidents occur, when orders 
should be given to fence all similar machinery. This 
reminds us of the policy of the London County 
Council. Some time ago they devised a new 
system of house drainage, but they do not: make it 
geneeally obligatory in existing rag om Should, 
owever, a child develop scarlet fever, or other 
notifiable disease, on the premises, they imme- 
diately insist on a reconstruction of the drains. 
The result is that most owners of house property 
take the work in hand as opportunity occurs with- 
out waiting to be coerced ; they know it will have 
to be done sooner or later, and it is better to do 
when convenient than under compulsion. Probably 
a similar practice will be established in cotton 
mills, and a steady course of improvement will be 
instituted. 
The inspectors state that, as a result of their in- 
quiry, they desire to make certain recommenda- 
tions which pertain to all machinery, cotton or 
otherwise, and these recommendations they con- 
sider should be enforced by positive enactment. 
They are: 
1. That no projecting set screws be allowed on 
anything that revolves. This will apply not only 
to machines themselves, but also to the couplings 
and loose collars of shafting. 
2. That toothed wheels he effectively covered, so 





* pean of two H.M. Inspectors of Factories ap- 
pointed to inquire into and report upon the prevention of 
accidents from machinery in the manufacture of cotton. 
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that there shall be no danger between the guard 
and the wheels. 

3. That loose pulleys and strap forks be provided 
for all machines. 

4, That plate wheels, or wheels filled in, be sub- 
stituted, wherever possible, for exposed arm wheels 
running at high speed; where this is impractic- 
able the wheels should be guarded. 

5. That exposed shaft ends be securely covered. 

6. That all persons oiling mill gearing or other- 
wise employed near it, be supplied with and shall 
wear close-fitting jerseys or boiler suits. 

With most of these suggestions engineers will 
heartily agree. As regards the first, no one can 
deny that projecting set screws are most dangerous ; 
it is impossible to be in a mill or a workshop very 
long without seeing some narrow escape from a 
nasty accident caused by them. It is only the 
flimsiness of the fabrics worn by operatives that 
saves them in many cases. Nevertheless, the 
immediate removal of all set screws in cotton 
mills would mean a very serious expense, for they 
are often to be counted by thousands. The in- 
spectors seem to suggest that, in certain instances, 
the heads might be’ cut off, and screwdriver 
gates made in the screws themselves, but this 
method is only practicable for very light work ; a 
screwdriver is a very poor tool for tightening 
machine screws. The proper way, of course, is to 
thicken the boss, and form a deep recess in it for 
the head of the screw, which is then turned by a 
box key. This alteration cannot be made in 
existing bosses, and involves new wheels and 
pulleys. In some cases it can only be made by 
extensive alterations in design, as many set screws 
in cotton machines are awkward enough to get 
at with an ordinary spanner, and could not be 
reached with a box key. In regard to (2) the 
covering of toothed wheels there can be no question. 
They are too dangerous to be left open, and when 
an accident occurs in connection with them it is 
always serious. Loose pulleys and strap forks (3) 
are generally provided now, the exceptions being 
in the case of the lightest and the heaviest machines. 
In regard to the former the maker does not always 
know from which side they will be driven, and the 
women grow skilful in manipulating the belt by 
their hands ; the practice is, however, not entirely 
devoid of danger. In large machines it is the card- 
ing engines which are most frequently found without 
strap forks, as these are often in the way when the 
cards are being ground. This is a difticulty which 
can be overcome, and it ought to be, for evidently 
it is running a very serious risk not to be able to 
stop a machine except by throwing off the belt. 
We do not quite understand the objection (4) of the 
inspectors to pulleys with arms. The arms are 
usually well inside the rim, and at reasonably high 
oan they are no more likely to catch anything 
than is a disc. At the same time, plate pulleys 
are cheap enough in the smaller sizes, if they are 
preferred for new work. The covering of exposed 
shaft ends (5) has our hearty approval. They are 
most dangerous, particularly if they have keyways 
in them, as they often have. It is generally quite 
easy to put guards over them, or it ought always to 
be done. The provision of tightly fitting garments 
for those employed on or near mill gearing would 
undoubtedly be a safeguard, but it would be unfair 
to make the millowner responsible for them being 
worn. When all projecting set screws and keys 
have been covered, and all unauthorised persons 
forbidden to deal with the gearing, the millowner 
has done all that can be fairly expected from him. 

In addition to these general recommendations, 
the inspectors have a number of detailed ones 
referring to different types of machines; but 
these are mostly comprised within those already 
set forth. We notice, however, that they give illus- 
trations of a guard for keeping shuttles from flying 
out of looms, which they say is effective, and does 
not interfere with the work. It is the invention 
of Mr. Henry Dawson, of Bolton, and if it fulfils 
all that is claimed for it, will be of great value, 
as a blow from a flying shuttle is bad enough to 
bear on the wrist or the ribs, while on the face it 
not infrequently involves the loss of an eye. A 
number of guards are illustrated for different parts 
of mules, such as the quadrant scroll and pinions, 
the rim-band carrier, the draw-band pulley, the 
scroll on the back shaft, the faller stops, the back 
of the headstocks, the scroll and pulley of the 
middle drawing-out band, and the carriage wheels. 

The inspectors have devoted a great deal of 
trouble to their task, and have added to their report 


a brief account of the various processes used in 
cotton spinning, together with a large number of 
illustrations of the machines. They might, however, 
have found a great deal of valuable information 
ready to hand if they had consulted the very 
valuable volume published by the Society for the 
Prevention of Accidents in Factories, of Mulhouse, 
Alsace.* This book has always been of great use 
to those anxious to minimise the risks run by 
their workmen, but since the passing of the Work- 
men’s Compensation Act the need for such a publi- 
cation has increased. It deals with motors, trans- 
mission and gearing, lifts and hoists, wood-working 
machinery, cotton spinning, wool spinning, weav- 
ing, printing, dyeing and finishing, and mis- 
cellaneous industries. To illustrate the appliances 
recommended, there are thirty-seven double plates, 
printed in colours, each much larger than the 
double plates found in Encrngzerinc. Those de- 
voted to cotton spinning comprise safety appliances 
for beaters and openers, for battening machines, 
for willows, for carding engines, for lapping engines, 
for drawing frames, for combing machines, for 
frames having flyers, for mules, and for ring frames. 
All these are very fully illustrated, and although 
there are doubtless other ways of attaining the 
same results, yet the results put forward by a 
philanthropic society comprising manufacturers of 
very high standing must command our respect. 
The work has already attained a second edition, 
and is well worth perusal by all users of machinery. 

The responsibilities of manufacturers under the 
Workmen’s Compensation Act are so great that 
considerations of expense no longer stand in the 
way of alterations to secure safety. The provision 
of a single life-pension to an injured workman will 
often represent a capital sum sufficient to effect the 
necessary changes in a number of machines, and it 
is, therefore, good economy to take precautions in 
time. If the recommendations of the inspectors 
be not adopted, an accident in a cotton mill will 
often be followed by an order to effect changes 
which may extend to dozens of machines, 
and this expense will be added to the amount of 
compensation payable. Self-interest and humanity, 
therefore, pull in the same direction. Cotton ma- 
chines do not now enjoy the wonderful longevity 
that they once did. the high speed at which they 
run, and the constant improvements which are 
made, render their use unremunerative in a few 
years, and they have to be renewed. It should cost 
very little more to obtain them fitted with all the 
requisite safeguards by the makers, and in future 
this will, we trust, be always insisted upon. 





COPPER PRODUCTION AND VALUES. 

Eacu successive month furnishes the world with 
further evidence of the hollow artificiality of the 
situation in copper. But the inevitable breakdown 
of prices is still deferred ; and though the tendency 
is unmistakably downward, it is as yet by no means 
so pronounced as one might like to see. There are 
well-defined reasons for this. If the very stars in 
their courses are not fighting the battle of the 
Standard Oil group, who are responsible for the 
manipulation of the market, it is certain that there 
are powerful circumstances aiding those interesting 
gentlemen in their endeavour to retain control of 
the market. One very important factor in the 
situation is the recent purchase of 8000 tons, or 
thereabouts, of copper by our War Office. The 
withdrawal of such a considerable quantity as this 
from a very sensitive market could scarcely fail to 
exercise an appreciable influence, and the outcome 
is seen in the ‘‘record” delivery from warehouses 
in the past month—-a delivery which is, of course, 
reflected in the statistics of visible supply, which 
form the main element in an appreciation of the 
position. Exclusive of 1375 tons of standard 
copper shipped to America, the deliveries in 
December were 26,293 tons, compared with 18,821 
tons in November, and a monthly average of about 
18,000 tons for the rest of the year. On the other 
hand, the supplies of the last month were also 
abnormally large, though still less than the volume 
of the withdrawals—24,720 tons against 18,650 
tons in November, and an average of close upon 
19,000 tons for the other months. As a result, 
the visible supply on the 31st ult. was 22,297 tons, 
whereas on November 30 it was 25,765 tons; on 





* “Collection of Appliances and Apparatus for the Pre- 
vention of Accidents in Factories.” Thirty-seven Plates, 
with Explanatory Notes in French, German, and English. 
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December 31, 1898, 27,896 tons, and on Decem- 
ber 31, 1897, 31,955 tons. The statistics to the 
15th inst. show a further contraction to 22,035 tons, 
and a decrease of 782 tons on the fortnight. Sup- 
plies continue on an abnormal scale, a total of 
11,305 tons being reported; but deliveries are 
also large, amounting to 11,737 tons, an excess of 
432 tons which, with a further shipment of 350 
tons to the United States, accounts for the fall in 
the quantity of metal in sight. Instead of the rise 
in price which might have been warranted, given 
more healthy conditions, as a result of the decline 
we have actually had a net fall of 3/. 5s. in the past 
six weeks, the present value of 70/. 10s. per ton 
comparing with 731. 15s. a month ago. The recent 
stringency in the money market had something to 
do with inducing realisations in copper ; and one 
leading authority has expressed the opinion that, 
but for the buying back of large quantities of the 
metal sold for forward delivery two or three 
months ago, the decline would have been more 
pronounced, consumers abstaining from all but 
absolutely necessary purchases ; while the American 
interest, holding the chief part of the public 
stocks, has given but little support. An analysis 
of the situation confirms this view. The increase 
in deliveries which was a feature of last month, 
is not likely to be repeated ; whereas there is every 
reason to suppose that the high level of new sup- 
plies will be maintained. In previous discussions 
of this question, we have been careful to warn the 
public against any expectation of an immediate and 
considerable increase in the quantity of copper put 
upon the market, as a result of the mining ex- 
ploitation which was an inevitable consequence of 
the high range of values, because of the lengthy 
preparatory work needed to bring mines to the 
productive stage. But there has been no lack of 
energy in the prosecution of this work, and the 
results are now beginning to be felt. ‘‘ Nearly 
everywhere,” we are told, on the best trade 
authority, ‘‘ but chiefly in the United States, Aus- 
tralia, British Columbia, and Mexico, the opening- 
up of new and the extension of old mines, is 
going on at a great pace.” Up to the middle of 
December the supplies to Europe and the United 
States had, according to Messrs. James Lewis and 
Son, increased from 342,000 tons in 1898 to 396,000 
tons ; but they add: ‘‘ Considering the long time 
it takes to develop such mines, a much more 
abundant supply of this necessary metal may con- 
confidently be hoped for, thus preventing scarcity 
and corners; which latter we have ‘been told 
officially the Americans do not desire, and, in fact, 
‘positively dislike’.” As regards consumption, 
there will, no doubt, be an increase for war 
material and ships ; but it is extremely unlikely 
that, under present conditions of the money market, 
&c., anything approaching the average number of 
new enterprises, electrical and otherwise, will 
be promoted in Europe and America. Already 
America can spare us more copper, the exports in 
December reaching the record quantity of 14,000 
tons. 

This brings us to another point. It has been 
the policy of the Amalgamated Copper Company 
to limit the production of the metal on the mines 
under its control; and in order to weaken the 
London position artificially, it has, in recent 
months, taken ‘‘ standard” copper off the market 
for shipment to the United States, to be converted 
into electrolytic, and then re-shipped hither. The 
other contributories to the European supply, with 
the one exception of Chili, which remains stationary, 
have sent us larger quantities of metal, the good 
prices being an inducement to them to make as 
much hay as possible while the sun shines. For 
1899, the receipts from Australia were 19,700 tons, 
against 15,750 tons in 1898; from Spain and 
Portugal, 23,557 tons against 23,057 tons; and 
from miscellaneous sources 46,868 tons against 
33,931 tons. America, however, has sent us no 
more than 112,650 tons, compared with 133,303 
tons ; and allowing for the increase from other 
quarters, we have still a decrease in the aggregate 
supplies for the year of over 3200 tons, the total 
of 227,625 tons, shown in Messrs. Henry R. 
Merton and Co.’s figures, comparing with 230,892 
tons for the previous twelve months. The year's 
deliveries, on the other hand, are also lower— 
222,816 tons against 234,959 tons; and were it 
not for the shipments to America for the levelling- 
up purposes of the speculators, wé ‘should have 
seen an improvement in this statistical position. 
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in this way, and there are about 7000 tons still to 
be returned. Part of it came back last month, 
when the total imports from the United States 
were 14,000 tons, against 10,791 tons in Novem- 
ber. What with the quantity of electrolytic 
that is still to come, as well as with the 
increasing quantities of “‘standard” which the 
country is able to spare, the accession of fresh sup- 
plies from this one source alone promises to grow 


enormously, in spite of the frantic efforts of the} P 


‘‘combine” to retain control of the situation. 
We have seen what other producers are doing ; and 
clearly, as each individual one increases its con- 
tribution and sinks further mines, the task of the 
American group becomes more and more onerous ; 
more especially as consumers in the States have 
slackened in their purchases, while consumers here 
persist in their very sensible determination to buy 
only from hand to mouth. 

It ismore than doubtful if the consumption of 
copper throughout the world last year was larger 
than in 1898. Stocks in Europe and afloat are 
5000 tons lower on the twelve months, but the 
export from here to America has more than re- 
dressed the balance ; and it is impossible to find 
out exactly what quantities are held outside Eng- 
land and France, and especially what quantities 
are held to the order of the copper ‘‘combine.” 
Roundly speaking, we may assume that the in- 
creased consumption in America is quite counter- 
balanced by the decreased consumption on this 
Continent and elsewhere; so that, at the worst, 
we stand pretty much where we did a year back. 
And how has production fared ? The world’s out- 
put is estimated at 460,000 tons compared with 
424,000 tons in 1898, 398,000 tons in 1897, and 
373,300 tons in 1896. Australasia is put down 
for 20,000 against 18,000 tons; Germany for 
22,000 against 20,100 tons; Mexico for 12,000 
against 10,500 tons; Japan for 29,000 against 
25,200 tons. America’s increase is not so material 
as would have been the case but for the tactics of the 
Amalgamated Company in restricting production ; 
and probably 265,000 tons is as much as the year’s 
aggregate will reach, compared with 234,000 tons 
in 1898. It remains, of course, that America is 
still an easy first among the producing countries 
—it was impossible that any country, however 
rich in cupriferous deposits, could have caught up 
with it at such short notice ; but the ‘‘ combine” 
isa long way from controlling the whole of the 
American total; and from now onwards, with en- 
couragement in the shape of a relatively high level 
of quotations, mining in other parts of the world 
will begin to tell seriously. And as it is, there is 
plenty of copper about to meet all requirements of 
manufacturers, and still leave floating stocks at a 
fair level. The trouble is that much of the avail- 
able total is held by or for the trust, and is kept 
out of sight. The whole question depends upon 
the ability of the Standard Oil group to go on re- 
lieving the market of ever-increasing quantities of 
copper month by month, in order to maintain the 
quotation at 70/. per ton, and upon whether it 
can possibly pay to hold these ever-increasing 
quantities. 

The aspiration seems quite futile tous. The same 
view has been commending itself to those interested 
on the other side of the Atlantic, and a fair idea of 
the American estimate of the chances of the Amal- 
gamated Company may be derived from the fact 
that its 100-dol. shares, which were applied for 
last year several times over, are now to be pur- 
chased at 77 dols., notwithstanding quarterly divi- 
dends of 2 per cent. A notion of the American 
opinion of the future of copper as a whole may be 
obtained’ from the wholesale slump in copper- 
mining shares in Boston a few weeks back. Boston 
is the great centre of copper-mining companies—the 
Calumet and Hecla, and virtually all the big mines 
of the States, are controlled from there. When the 
scare came, and the lowest prices were touched, it 
was found that the shrinkage in 31 of the more 
active issues dealt with on the Boston market was 
approximately 188,000,000 dols., or say, 37,600, 0001. 
sterling. ‘Inclusive of the less active stocks, the de- 
cline exceeded 200,000,000 dols., or 40,000,000/. 
sterling. ‘The Standard Oil people were compelled 
to come in and buy in order to save the situation— 
to prevent the fright from spreading, and the 
price of copper going back on a sudden to what it 
was before they took a hand in the manipulation of 
values. These facts need no comment from us ; 
they show the dangerous nature of the position 
quite obviously, 








TRANSATLANTIC PASSENGERS. 


TRANSATLANTIC steamers carrying passengers be- 
tween European ports and America in 1899 made 
826 entries into New York, which gives a weekly 
average of about 16 arrivals, and these landed, 
according to the official return, 107,415 cabin 
cabin and 303,762 steerage passengers, a total of 
411,177. This is over 110,000 more than in the 
revious year, and about 128,000 more than in 
1897. Indeed, not since 1893 has the total been 
so high, and if it be remembered that rates for 
cabin as well as steerage passengers were well main- 
tained, as a result of an agreement, it will be recog- 
nised that the steamship companies have had a 
satisfactory time. The explanation for the in- 
crease is probably to be found in the greater number 
of tourists, who, deterred by the war between Spain 
and the United States in 1898, made their trip 
to Europe in greater numbers in 1899. Activity in 
trade has probably enabled more to visit their native 
country, if it has checked emigration from Europe. 
When comparison is made with the early years of 
the present decade, the total is found to be much 
less, for 1892 saw 509,477 passengers landed, and in 
1891 there were 595,313, the largest for many years. 
It was after this that the new immigration laws to 
insure higher financial and physical status of in- 
comers were brought into force. One interesting 
point in connection with the Table we give is the 





fairly constant relation of cabin ‘and steerage pas- | 
sengers. Last year 26 out of every 100 crossing | 
paid ‘‘ cabin,” fares, meaning saloon or second-class; | 


in 1898 the number was about the same; in 1897 | 


thirty-two ; in 1896 twenty-eight ; in 1895 twenty- 
seven; in 1894 thirty-three; in 1893, witha larger total 
than in the past year, twenty-five ; in 1892, twenty- 
four; in 1891 twenty-five ; and in 1890 twenty- 
eight. The large totals of six and seven years ago 


comprised a slightly larger proportion of lower-rated | 


passengers, so that the companies are to be congra- 
tulated on the recent result. In the following 
Table we give the totals for several years : 





| 
Namber of Cabin. | Steerage. Total. 


Year. 











Passages. 
1890 _ j 144,178 371,593 615,771 
1891 -- | 160,023 445,290 595,313 
1892 _ ; 120,991 383,486 | 509,477 
1893 975 | 121,829 364,700 486,529 
1894 79 | 92,561 188,164 280,725 
1895 792 96,558 258,560 356,118 
1296 853 99,223 252 350 351,573 
1897 901 | $0,982 192,004 282,936 
1898 $12 | 80,586 219,651 | 310,237 
1899 | 826 | 107,415 808,762 | 414,177 





It will be noticed that the increase is without a 
corresponding addition to the number of passages, 
and thus the average number taken per trip has 
increased. For the past year it was 130 cabin, as 
compared with 98 in the previous year; 100 in 
1897 ; 116 in 1896; 122 in 1895; 105 in 1894; 
and 125 in 1893 ; but many of the ships carry only 
third-class passengers, so that the ‘‘mean” here 
carries little significance. As regards the steerage 
totals, the average per ship is higher than in the 
previous year, being 367, as compared with 270 
and 213 in the two previous years ; 296 in 1896 ; 
326 in 1895; 214 in 1894; and 375 in 1893. 
Indeed, the average for the past year is very high. 

The American liners have taken most first-class 
passengers per ship for three or four years, ex- 
cepting in 1898, when the fast steamers were with- 
drawn for war service, the number this year being 
313, which speaks well for the St. Louis, St. Paul, 
and New York. The first-named ship, by the way, 
has done a remarkable year’s steaming, having 
covered 106,764} miles. When it is noted that the 
average works out to 292 miles for each of 365 days, 
it would seem almost a record. The steamer, how- 
ever, was in port 133 days ; so that every day at sea 
she made 460 miles, undoubtedly a highly successful 
twelve months’ performance. The Cunard come 
next, so far as average cabin passengers are con- 
cerned, their number being 307 ; the White Star 
being third, with 223; then come the Anchor 
Line, 182; North German Lloyd, 179; Ham- 
burg-American, 172; French Line, 113; and 
Red Star Line, 835. The American Line average 
is almost a record; fora year or two after the 
Campania and Lucania first came out, the Cunard 
had an average of 336 cabin and 368 steerage 
passengers, and in the same year (1895) the Ameri- 
can Line had 323 cabin and 392 steerage pas- 
sengers. These combined, making over 700 pas- 
sengers as an average all the year—most satisfac- 





tory records. For the past year the highest average 
number of cabin and steerage passengers com- 
bined in first-class liners is to the record of the 
North German Lloyd, who add to their 179 cabin 
ngers, 541 steerage, making an average of 720. 
ollowing this with 665 is the White Star Line, 
who were ever strong in steerage passengers, and the 
Oceanic must now swell the total. Next come the 
Cunard with 643, the Hamburg-American, 636, the 
American Line with 559, the French Line 537, the 
Red Star Line 483 and the Anchor Line with 344. 
There are several lines trading from Mediterranean 
ports which carry only steerage passengers, or but 
few cabin passengers ; and in some cases these ships 
average over 800 per trip, but it is scarcely neces- 
sary to go into details. 

We give a list of the companies with their totals 
for the past three years. The North German 
Lloyd figures include the passengers taken from 
the Mediterranean, as well as those from Bremen 
and Southampton. Under both headings there is 
a great increase, 2000 more cabin, and 22,000 more 
steerage passengers, when compared with 1898 ; 
while on the cabin total of 1896 there is a gain of 
6400, which indicates the influence of a record- 
breaking steamer. The Cunard total is distinctly 
the highest since 1890, if not the highest on re- 


Return of Passengers Landed at New York by 
Principal Companies. 
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1899. | 1898. 1897, 
Line. | & : € | & 
ee ee s 2 s £ 
+279 (2 S18 
Oo | @Q oO ;};|a| ovo n 
North German Lloyd. .| 9,994 '75,201 | 17,895 63,223 |15,196 | 40,415 
Cunard... me --|19,045 20,853 | 16,692 20,463 | 15,196 | 17,308 
Hamburg-American — ../14,534 40,598 | 8,486 24,245 | 10,866 | 17,323 
American .. . + |4,398 |11,841| 5,037| 5,819 14,448 / 11,322 
White Star --|L2,741 25,208 | 10,382 20,764 10,104 | 19,271 
French... ae --| 6,124 22,883) 5,203 15,511; 6,044 | 14,264 
Anchor (Glasgow) -| 6,196 19,296) 5.099 19,765) 6,478 | 19,372 
Red Star (Antwerp) 4,315 20,120; 3,881 11,984) 4,493 | 10,557 
Holland-America .-| 4,145 18,111} 3,365)14,278| 2,871) 10,5 
Allan-State (Glasgow) ..| 1,647, 1,247| 1,344! 1,128| 1,828] 1,050 
Atlantic Transport (Lon- 

Gon): ss by. -.| 2,657; — | 1,872) — | 1,820); — 
Thingvalla (Copengagen)| 752/ 8,465| 679) 2,661) 860| 3,201 
Prince(Mediterranean)..| 2561/14,244| 241/18,587; 11] 1,010 
Fabre (Mediterranean). . 35 14,104 7/12,128 22 | 11,374 
Empreza(Liabon) ..|_ 140 1,369] 118, 926/126) ‘958 











Portuguese (Oporto) .. 80 1,515 sas eo 71| 877 





cord, The White Star have participated in the in- 
crease to the extent of 2400 cabin and 4500 steer- 
age passengers, but in 1892 and 1893 the numbers 
were still higher. The Hamburg-American have 
done very much better than for several years. The 
return of the French Line is about an average. The 
American Line in 1898 was somewhat disorganised 
owing tothe war, but last year recovered their high 
position. The returns of the other lines do not call 
for comment. 








THE LATE M, BOURDELLES. 

Tue French Lighthouse Service has lately sus- 
tained a heavy and irreparable loss in the death of 
its Chief, M. Léon Bourdelles. In various articles 
on lighthouse matters published within the last few 
years in ENGINEERING,* we have frequently had 
occasion to quote the name of that distinguished 
engineer, and we propose now to briefly review his 
professional career and achievements. 

M. Bourdelles was born at Perigueux (Department 
of Dordogne) in the year 1838, and was the son of a 
contractor for public works. After completing his 
educational course at Agen, he entered the Kcole 
Polytéchnique in 1857, on leaving which he was, 
in 1859, attached to the Ponts et Chaussées and 
appointed engineer of that Corps in 1862, with 
residence at Lorient. In 1879 he was promoted to 
the position of Engineer-in-Chief of Maritime Works 
and the Navigation Service of Nantes. Thence 
he was transferred to Paris, in 1887, as Director of 
the Hydraulic Works of the Naval Department, 
whence he passed to the Central Lighthouse De- 
pennant as Chief Engineer, from which position 

e advanced to that of Director-General, being at 
the same time Inspector of the Ponts et Chaussées, 
and, as such, Member of the Council of the Mini- 
terial Public Works Department. It was thus in 

* See ENGINEERING, July 7, 1893, et seq., ‘‘The New 
Electric Lighthouse of La Have (Havre).” May 1, 1896, 
et seq., ‘‘ Coast and Lighthouse Illumination in France.” 
May 6, 1898, et seq., “The New Electric Lighthouse of 
Penmarch - Eckmuhl (Finisterre),” by Dr. Du Riche 
Preller, M.I.E.E., &c. 
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the fulness of professional honours, and in the 


zenith of his career, that he died on September 19, 
1899, at the comparatively early age of sixty- 
one, after but a few days’ illness, at his official 
residence attached to the Lighthouse Department, 
Avenue Trocadéro, Paris, beloved and deeply re- 
gretted, not only by his devoted staff, but by all 
who knew him privately and professionally. M. 
Bourdelles had been a widower for nearly 25 years, 
his wife having died a few years after marriage. 
He leaves an only son, M. Louis Bourdelles, who, 
like his father, passed through the Ecole Poly- 
technique, and isan officer in the French Artillery. 

From the very beginning of his career, M. Bour- 
delles evinced a marked predilection for maritime 
works, for, with characteristic and sailor-like sturdi- 
ness, he loved to fight the elements. Thus, at 
Lorient, he was engaged in the important and ex- 
tensive works of improving the harbour and its 
approaches from the sea; subsequently he super- 
intended the construction of the harbour works of 
Groix and du Palais, and constructed the first 
armoured towers for coast defence, for which he 
earned the Cross of the Légion d’Honneur. Again, 
at Nantes, he directed the construction of the quays, 
and at St. Nazaire of the harbour works, as well as 
of a remarkably fine iron bridge composed of spans 
of 60 metres, which connects the harbour with the 
railway to Nantes. He had thus acquired special 
experience in dealing with the most intricate and 
storm-beaten portion of the French Coast, that of 
Brittany. 

But his most fruitful sphere of action may be 
said to have begun upon his entering the Light- 
house Service, as Chief Engineer, with residence 
in Paris. Even before that time he had already 
superintended the construction of the Grands Car- 
dinaux Lighthouse, while upon being transfered to 
Paris, he at once began to introduce a series of im- 
portant improvements in lighthouse apparatus, 
notably in mineral oil lamps, rotary mechanism, and 
in permanent lights situated at exposed or dangerous 
points of the French coast. His scientific knowledge, 
mechanical skill, and his keen practical sense, com- 
bined with indomitable energy and perseverance, 
gradually led him to the crowning achievement of his 
professional career—the invention of the so-called 
feux éclairs or lightning flash lights. This system, 
which consists in rapidly revolving optical appa- 
ratus, rotating in a mercury bath and emittin 
flashes of one-tenth of a second in duration, an 
of an intensity up to 35 million candle-power, 
has been so fully described in ENGINEERING, 
and has, moreover, been so lately the subject of 
discussion at the Institution of Civil Engineers,* 
that it is needless to enlarge upon it here. Suffice 
it to say that, by his invention, M. Bourdelles 
endowed the French coast in the space of a few 
years, and according to a systematic and admirably 
conceived plan, with a complete belt of magnificent 
electric, incandescent gas, and oil lights on the 
feux éclairs principle, which, almost at one stroke 
rendered obsolete all the older lights—even the 
older electric lights of M. Allard—with their un- 
wieldly optical apparatus, their clumsy rotary 
mechanism and their time-honoured long-duration 
flashes. 

Of electric lights alone, he reconstructed or in- 
stalled anew those of Cape Grisnez, La Canche, 
Barfleur, Ushant, [le d’Yeu, Penmarch, La Coubre, 
and Le Planier, while latterly he installed a large 
number of incandescent gas lights, which, in a 
recent letter, he described, on economical grounds, 
as the most useful improvement of recent years. 
The grand total result of his wonderful activity 
and energy is best attested by the fact that, in a 
little more than ten years, he increased the aggre- 
gate candle-power of the French coast lights from 
4 million to close upon 100 million candles, without 
increasing the fixed annual expenditure allotted by 
the French Government fot construction and main- 
tenance—a splendid example of what true scientific 
economy can achieve. 

It is only fair to add that M. Bourdelles had 
at his disposal a competent and devoted staff, and 
that he had notably the advantage of the valuable 
assistance of M. Ribitre, Chief Engineer, and Pro- 
fessor André Blondel, Electrician to the Lighthouse 
Service—an cepa which he was always the 
first to emphasise. With a modesty peculiarly his 
own, disdaining all personal benefit, and devoted 


* “Tmprovements in Dioptric Apparatus for Light- 
houses.” Minutes Proc. Inst. C.E ii 


E., vol. cxxxvii., Part 


entirely to his work, he never pushed his own name 
to the front, and almost unwillingly accepted the 
prize which the French Institute presented to him 
some years ago; for he ever aid particular stress on 
the ‘‘impersonal” character of the French Light- 
house Service, of which, in its collective capacity, 
he was justly proud, as being, in many respects, 
facile princeps in lighthouse improvements. 
Besides being an excellent administrator, M. 
Bourdelles was a very able writer. His papers 
published in the ‘‘ Annales des Ponts et Chaussées ” 
on ‘‘ Tides,” on ‘* Iron Bridges,” and the ‘* Notices” 
ublished in connection with the French Lighthouse 
xhibits at the Paris Exhibition of 1889 and again 
at Chicago in 1893, are examples of the terseness, 
lucidity, and directness of his style ; and the same 
applies to the luminous Memoirs which he, as well as 
M. Ribiére and Professor Blondel, contributed to the 
Maritime Congress of London in 1893, and which 
the late Dr. John Hopkinson, on that occasion, 
eulogised as models of symmetric treatment, and 
indeed as the best papers read before the Congress.* 
With his exemplary modesty and his devotion 
to the department over which he so ably presided, 
M. Bourdelles combined not only great originality 
and force of character, but a most kindly and 
amiable disposition, and a truly genial, frank, and 
jovial manner, free from all officialism or bureaucratic 














narrowness. He always spoke with great regard of 
‘* Messiewrs les Fréres” of the Trinity House, and 
was always anxious to cultivate the most cordial rela- 
tions with them, ever mindful of the kindness and 
hospitality which he on several occasions received in 
London at the hands both of the Trinity House 
and the Council of the Institution of Civil Engi- 
neers. The diffidence with which the feux éclairs 
system, being an innovation, was received on the 
nglish side of the Channel, he attributed with his 
usual bonhomie to the fact that ‘‘en Angleterre, on 
a non seulement une manie mais une idolatrie pour 
tout ce qwil est vieux,” and after he had received 
the Elder Brethren at Cape de la Héve, and had 
shown them the new (at that time the first) electric 
lighting flash light, he told a friend that ‘‘ ces 
Messiewrs” had been kind enough to express their 
admiration for his new light, but that, all the same, 
he felt convinced that when the Irene bore them 
back to England, they, in their heart of hearts, 
considered St. Catherine’s Light—although the 
intensity of its beam is barely one-fourth that of 
La Héve—far superior. 

M. Bourdelles held very strong views on the sub- 
ject of the classification of lights. Having, by his 


feux éclairs, attained such enormous luminous 





Me “The Luminous Power of Lighthouse Apparatus,” 


by L. Bourdelles; “ Investigations and Experiments on 
Compressed Air Fog Signa 


ls,” by C. Ribiere; ‘*On Flash 
Light and the Perception of Instantaneous Flashes,” by 
A. Blondel ; and ‘‘On the Electrical Machinery and Arc 
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of Lighthouses,” by A. Blondel. 


wers as 25 to 35 million candle-power and 
uminous ranges up to 50 miles with optical appara- 
tus of only 300 millimetres focal length, and an 
expenditure of electric energy of only 5000 watts 
in the arc, he naturally and justly condemned the 
time-honoured but obsolete classification according 
to the ‘‘ order,” viz., the size or focal length of wm 
ratus, seeing that a first-order apparatus of 900 milli- 
metres focal length, or a still larger(1330 millimetres) 
hyperradiant apparatus of the old system of slow ro- 
tation, barely gives one-tenth of the luminous power 
of a feux éclair apparatus of the focal length of 
300 millimetres, corresponding to the old fourth 
order. His sole criterion of classification was the 
intrinsic brightness and luminous power of the light 
and not the size of apparatus ; and well does the 
present writer remember how, on the occasion of a 
joint visit (accompanied by M. Ribiére) to the Light- 
house Apparatus Works of Messrs. Sautter, Harlé, 
and Co., and of Messrs. Barbier and Co., in Paris, 
M. Bourdelles, after discussing the subject of classi- 
fication with great vivacity, exclaimed, ‘‘Enfin, en 
France il n’y a plus dordre,” to which the writer 
ventured to rejoin, ‘‘ Dans les Phares, bien entendu,” 
whereupon M. Bourdelles heartily laughed at his 
own involuntary double entente. 

M. Bourdelles had the proud satisfaction to know 
that his feuwx éclairs system had, within the last 
few years, made rapid strides in all maritime 
countries, including the British coasts, and had 
come to be universally acknowledged as holding 
the field in lighthouse practice. No one, 
indeed, can be said to have done more for the 
safety of the mariner than Léon Bourdelles by 
those lights which are monuments of his genius 
and energy, which send their intense and powerful 
flashes for 30 miles across the sea, and illuminate 
the sky far beyond the horizon. 





THE WORKMEN’S COMPENSATION ACT 
AND THE MINERS’ FEDERATION. 
Among the topics mooted at the recent meeting 
of the Miners’ Federation, at Cardiff, the Work- 
men’s Compensation Act of 1897 was very much 
to the fore. One might have thought that this 
remarkable enactment had received sufficient notice 
both in the law courts and in the columns of the 
newspapers ; but it seems that this is not so. The 
pro to amend and extend the Act in certain 
particulars called forth a lengthy discussion very 
similar to that which obtained at the January 
meeting of the Federation in 1899 ; and in view of 
the fact that the working classes are still clamour- 
ing for the extension of the provisions of the 
statute to those who are now outside the pale of its 
operation, it would seem that until Parliament 
makes the desired alteration, the Act is likely to 
continue to hold a prominent place at labour 
meetings. 

Whatever may be the merits of its object, those 
of our readers who have studied the numerous 
cases which have from time to time appeared in the 
columns of this journal cannot fail to see that the 
administration of the Act has given much trouble 
both to the County Court Judges and to the 
members of the Court of Appeal. Case after case 
has arisen, each one differing by but a hair’s breadth 
from that which preceded it—and each involving 
the expenditure of much judicial time and forensic 
argument. As an instance, we might refer to one 
decision, where the Court of — decided that 
employment on, in, or about a ship which was dis- 
charging its cargo on to the wharf entitled a work- 
man to compensation; whereas the stevedore 
engaged to discharge the cargo of a similar ship 
in a dock into a barge moored alongside, was not 
entitled to any compensation under the Act for 
an accident which caused him injury while so 
employed. The legal definition of the word 
‘* factory ”—the meaning of the term “‘ continuous 
employment ”—have formed the subject matter of 
so many cases that one is surprised the omissions 
of the Act have not in mong we mama been 
remedied ere now. But new difficulties seem to 
present themselves before any solution of the older 
problems is arrived at. ; 
While, therefore, employers and employed will 
probably agree that the administration and the 
machinery for the administration of the Act leave 
much to be desired, the representatives of capital 
will not, it is conceived, so’ heartily endorse the 
many opinions and wishes put forward by the 
speakers at the Miners’ Federation—involving, as 








they do, radical and far-reaching changes in the 
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object and scope of the Act. Foremost among 
these suggestions is that advocated by more than 
one delegate, namely, the payment of compensation 
as and from the time of the accident. uly, the 
old adage, ‘‘ give an inch and he will take an ell,” 
has more than hoary respectability to commend it. 
The one object of the Act was to make provision 
for those seriously injured, or the dependents of 
those killed in the battle of life ; and who will have 
the temerity to say that this object has not been 
attained? Granted that the working classes have 
long been denied sufficient compensation for 
injuries sustained in the course of their labours, 
should they not be more than satisfied with the 
provision now made for them ? 

A reference to the resolution which was 
unanimously passed at the meeting will show that 
it was agreed on all hands that a minimum com- 
pensation of 10s. a week should be granted to all 
disabled workmen entitled to compensation. The 
one fatal objection to this proposal is contained in 
the answer to the question, ‘‘ Suppose the man’s 
wages amounted to 9s. a week—what then?” No; 
it is clear that in order to make a Compensation 
Act capable of just and automatic application, the 
amount paid must bear a fixed and definite ratio to 
the wages of the sufferer. 

In the absence of details, it is difficult to say 
whether the allegation (made by more than one 
member) that the Registrar of Friendly Societies 
has favoured the employers when called upon to 
sanction a scheme, is, or is not, founded upon fact. 
It is impossible to imagine why this important 
official should be accused of such a gross breach of 
faith. In adverting to this topic, Mr. Pickard, 
M.P., stated that the workmen who had consented 
to their rights being administered under a scheme 
for compensation, had allowed themselves to be 
overawed by the masters’ representatives. In these 
days of trade unions and labour agitators, it is hard 
to understand how the workmen could allow them- 
selves to be imposed upon in this way. The whole 
truth of the grievance, i.e., that the certified 
schemes are not so beneficial as the provisions of 
the statute, doubtless lies in the fact that an over- 
estimate has been formed of the benefits conferred 
by Parliament upon those who have not been for- 
tunate enough to agree with their employers as to 
the proper amount of recompense which should be 
paid in time of disaster. 

Perhaps the most interesting point brought to 
light in the course of the discussion was that 
referred to by Mr. Pickard, M.P. He stated that 
many of the prognostications which were made as 
to its probable effect when the Act first became 
law, have proved to be entirely erroneous. Thus, 
it was supposed that the sense of increased 
responsibility might tend to make employers chary 
of employing old or married workmen when younger 
and unencumbered men could be found to take 
their place. Experience has now shown that no 
evil of this kind has resulted. 

Moreover, the effects of the Act, as tending to 
increase the cost of output, has been so small as to 
be inappreciable. Thus it was thought by colliery 
proprietors—a class of employers whose workmen 
are continually exposed to danger, not to say the 
risk of catastrophe—that the payment of compensa- 
tion must involve an increase of 3d. per ton on the 
price of coal at the pit mouth. This estimate has 
turned out to be very wide of the mark, it having 
been stated by a delegate from Cumberland that 
the rise in price barely amounted to one-third of a 
penny in the ton. In truth, the Workmen’s 
Compensation Act has been the cause of many 
surprises ! 





NOTES. 
Compustion IN Liquip Arr. 

WHEN air is liquefied, nitrogen and oxygen con- 
dense simultaneously, so that the liquid has the 
composition of the gas mixture in the air. As 
soon, however, as evaporation recommences, the 
composition begins to change. At first the escap- 
ing gas is essentially nitrogen. After a while 
the vapours again contain the two gases in the 
proportions in which they are found in the atmo- 
sphere. That point occurs when about 70 per 
cent. of the liquid has evaporated, and 81 per cent. 
of the original nitrogen, and 35 per cent. of the 
oxygen have escaped; the remaining liquid con- 
tains the two bodies in equal proportions, after- 


pressure. In vacuo, the evaporation of the two 
gases proceeds more rapidly ; at increased pressure, 
more slowly. The changes may be observed with 
the help of a glowing chip of wood. At first the 
wood will be extinguished, when held over the 
liquid ; then it will brighten up, and when dipped 
into the liquid burn intensely. Powdered carbon, 
soaked with liquid air, puffs away like gunpowder 
on ignition, and explodes when a detonator cap is 
employed. This seems very strange when we think 
of the exceedingly low temperature of the liquid, 
— 180 deg. Cent. ; and in a paper brought before the 
Bavarian Academy of Science, Carl Linde expresses 
the opinion that we may have to modify our views 
on the nature of explosions. Petroleum, absorbed 
by kieselguhr or powdered cork coal, can be satu- 
rated with liquid oxygen. Such a mixture explodes 
even when not confined. Cartridges filled with it 
cause others, placed at a distance of 25 centimetres 
(10 in.) from them to explode, whilst with the 
highest explosive so far known, blasting gelatine, 
cartridges 15 centimetres away from the detonating 
cartridge remain inactive. Linde has tested this 
preparation at Schlebnoch. Withina steel bomb 
of 20 litres ya nara blasting agents are exploded 
by means of fulminate of mercury. The gas pres- 
sure is registered by a piston on a drum which 
has a circumferential velocity of 330 centimetres 
(10 ft.) per second. The petroleum-liquid air pre- 
paration gives a curve which demonstrates that the 
maximum pressure surpasses that obtained with 
blasting gelatine, and is reached in a shorter period 
of time. The preparation was simply wrapped in 

aper. It is singular that such a mixture should 

urn more rapidly, in spite of its low temperature, 
than any solid or liquid compound we know at ordi- 
nary temperatures. 


SHIPBUILDING TRADE Prospects. 


It is not surprising that there should be a de- 
crease in the amount of shipbuilding work on hand 
throughout the Kingdom, as compared with last 
year, in view of the enormous addition made to the 
world’s shipping during the re twelve months, 
estimated by Lloyd’s as equal to 1,395,000 tons, 
even after allowing for all losses and depreciation. 
With dearer material and wages higher, it follows 
that owners are chary about giving orders at high 
prices with an apparent surplus tonnage ; and for 
the present there is a distinct lull as regards in- 
quiries and orders. The tonnage on hand is there- 
fore decreasing. The merchant tonnage now is 
46,000 tons less than it was three months ago, 


Table Showing Work wnder Construction at the Beginning 
of each Year. 





1898. 1897. 


ton tons 


1896. | 1895. 

s | tons | tons tons 

Steamers ..| 1,297,497 | 1,398 291 | 1,009,192 | 755,947 | 678,318 
| 
| 


— 1899. 





Sailing ships| " 9,254| " 2,796| 4,127 | 28,786 | 38,244 
1,806,751 | 1,401,087 | 1,013,319 | 784,711 | 711,562 





Navy _ shipe 

(private | | 

yards) ..| 283,835 | 379,145 | 227,230 217,520 | 115,620 
Royal Dock- | | 

yards) ..| 139,920! 171,240/  85,690| 71,070 | 101,989 





1,730,506 1,951,472 | 1,828,239 | 1,073,301 | 929,112 








Foreign- 
owned mer- 
chant --| 253,031 250,C00 


315,141 | 220,783 | 38,959 
Perc ntage of | 








ditto to total | | 
merchant .. 19.4 18 81.5 | 23 5.5 
Percentage of| | 





ete eet 0.7 | 0.10 0.4 38 4.7 


80,000 tons less than six months ago, and 95,000 
tons less than the record total touched a year ago, 
It is now 1,306,751 tons, the measurement of 538 
merchant vessels, and of these only 31 ships of 
9254 tons are sailing craft, or 7 out of. each 1000 
tons. This proportion has been gradually di- 
minishing for four or five years. Although con- 
siderably less than a year ago, the volume of mer- 
chant work is still greater than for several years 
prior to that. Thus, at the beginning of 1897 
the tonnage on hand was 1,043,399 tons, while 
in 1896 the figure was 784,714 tons, and at 
the beginning of 1894 it was, as far as mer- 
chant work was concerned, only exactly one- 
half what it now is. There is therefore nothing 
to fear for the present, but provision should be 
made against probable dull times. The warship 
work on hand is also considerably less. We have 
for foreign navies 30 vessels of 84,305 tons, over 





wards oxygen begins to predominate in the vapours. 
These numbers concern evaporation at atmospheric 





38,000 tons less than a year ago; and in private 


yards there are less Navy ships, for at this 
time last year seven immense ironclad ships 
were just given out, and now we have no 
additions for the present to make, so that the 
work now in hand, including all yards—private 
and Government—totals 619, with a tonnage 
of 1,730,506 tons, and this is 221,166 tons less 
than a year ago. This diminution equals 1 per 
cent. ; but it should be remembered that the work 
now is, on an average, in a more forward state due 
to the paucity of orders during the past few months. 
As to merchant work the north-east coast ports are 
in quite as good a position as a year ago, so also is 
Belfast ; but at Glasgow there is 35,000 tons, or 
11 per cent. less work on hand, and at Greenock 
a decrease of 48,000 tons, or 22 per cent. 








GeRMAN Coxk.—The Westphalian Coke Syndicate has 
fixed the selling prices for new contracts during 1900 and 
1901 as follows: Blast-furnace coke, 17s. per ton for the 
two years ; foundry coke, 18s. 6d. per ton in 1900, and 
21s. 6d. = ton in 1901; small coke being 19s. and 22s. 
per ton during the two years respectively. The prices of 
inferior qualities are increased proportionately. 





Lectures ON Rartway SuBsEcts.—Several courses of 
lectures on railway subjects were commenced this week 
at the London School of Economics and Political Science, 
10, Adelphi-terrace, Strand, London. These comprise 
six lectures by Mr. W. M. Acworth on “Some Railway 
Questions,” on Thursday evenings at 6.30 o’clock. Six 
lectures on ‘‘ The Policy of Different States in Relation 
to Means of Transport,” by Professor Hewins, on Thurs- 
day evenings, at eight o’clock. Five lectures on ‘‘ The 
Law of Transport,” by Mr. C, A. Montague Barlow, on 

ednesday evenings, at seven o’cloek, © fee for each 
course does not exceed 5s. 





Tue Extxcrric Lieut at Leeps.—The whole of the 
eg thoroughfares in the centre of Leeds will shortly 
lighted by electricity, and some of the main 
approaches to the city by means of incandescent-gas 
lam At the present time, schemes are being carried 
out for extending the system of electric illumination from 
New er re to Sheepcar police station, and from the 
Great Northern railway station to Kirkstall-road, near 
the junction with West-street. The lamps are to be of 
2000 candle-power each. The ae committee 
of the Leeds City Council has been authorised to prepare 
lans for the lighting by electricity of Duncan-street and 
wer Briggate. ith reference to improving the main 
arteries of the city—such as Woodhouse-lane, Chapletown- 
road, Roundhay-road, Kirkstall-road, and Dewsbury- 
toad—the committee has authorised approximate esti- 
mates of the cost of incandescent lamps. 





CaTaLocurs.—We have received from Messrs. W. H. 
Palfreyman and Co., of 17, Goree Pi Liverpool, a 
copy of their new catalogue of case-hardening materials 
and appliances, and of engineers’ sundries in general.— 
The British Thomson-Houston Company, Limited, have 
sent us sections of their catalogue relating to direct- 
current enclosed arc lamps, and to transformers.— Messrs. 
Hathorn, Davey, and Co., of the Sun Foundry, Leeds, 
have sent us a copy of their new catalogue of pumpi 
engines for mines. Many different types are illustrat 
and described.—The Edison and Swan United Electric 
Light Company, 36 and 37, Queen-street, Cheapside, have 
just issued additions to their catalogue, describing a new 
tumbler switch, and a ‘‘ detector” for testing cirouits.—A 
finely illustrated catalogue describing different applica- 
tions of the Boyle ventilator has just issued by 
Messrs. Robert le and Son, Limited, of 64, Holborn 
Viaduct, London, E.C. 


Our Rais AproAv.—The exports of rails from the 
United Kingdom in December amounted to 38,813 to 
as compared with 27,457 tons in December, 1898, an 
47,516 tons in December, 1897. The principal external 
customer for our rails in December was British yon 
\f 





which took 14,675 tons, as compared with 13,947 tons an 

16,514 tons respectively. e@ aggregate ex ts) 
British rails for the whole of last year were 472,672 tons, 
as compared with 476,047 tons in 1898, and 579,983 tons 
in 1897. It will be seen that, upon the whole, the decline 
observable in British rail exports in 1898 continued in 
1899. The falling off is accounted for by the curtailment 
of the Indian demand, which only amounted last year to 
157,901 tons, as compared with 209,947 tons in 1898 and 
264,590 tons in 1897. British South Africa took only 
24,218 tons of rails from the Mother Country last year, as 
compared with 34,782 tons and 59,379 tons. On the other 
hand, Australasia imported 57,012 tons of British rails in 
1892, as compared with 31,296 tons and 81,253 tons; and 
Canada, 34,758 tons, as compared with 1769 tons and 
10,903 eae The es in = — — 
is especially gratifying, in view of the proximity o 

Canada to the United States. The improvement in the 
Canadian demand is probably due, however, to the great 
activity of American metallurgical industry, which has 
rendered American ironmasters less r to obtain 
orders of late. Egypt took 35,932 tons of British rails in 
1899, as compared with 35,288 tons and 45,150 tons; and 
the Argentine Republic, 25,155 tons, as compared with 
50,477 tons and 51,700 tons. Although the quantity of 
rails exported from the United Kingdom gy ly declined 
last year, the value of the exports for 1899 came out at 
2,313,891/., as compared with 2,173,665/. and 2,671,745/. 





This is explained by some improvement in prices in 1899, 
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THE NEW JAPANESE DESTROYERS. 


TuE successful termination of the trials of the 
Japanese destroyer, Niji, brings to a completion the 
work on a group of six vessels which are certainly 
remarkable even in these days of high-speed craft. In 
a former issue* we gave an engraving of one of these 
vessels, the Ikadsuchi, and shortly aftert we pub- 
lished an illustration of the engines and one of the 
boilers. 

The six boats have all been built and engined by 
Messrs. Yarrow and Co., of Poplar, and their comple- 
tion gives to the firm a record of construction that 
stands alone. It also puts the Japan’s Navy in pos- 
session of a division of torpedo craft unequalled in the 
world. The Japanese, as Mr. Yarrow himeelf has 
recently said, ‘‘ are always in the front rank.” They 
seem to appreciate the advantage of getting the best 
work, and, moreover, their naval officers, inspectors, and 
technical staff are so competent that they can insure 

etting it. The system followed by the Japanese has 
_ highly successful, and their naval designers, con- 
structors, and engineers are men of the highest scien- 
tific attainments. If to this we add a liberal and far- 
sighted Government policy, we have what is needed to 
secure the best results for the money spent on a Navy. 

The boats are 220 ft. long and 20 ft. 6in. wide. The 
are twin-screw and have each two sets of four-cran 
es engines with cylinders 204 in., 3l4in., 
and two low-pressure cylinders each 34 in. in diameter, 
the stroke being 18 in. These engines are designed 
to give 6000 horse-power, but no doubt 7000 could be 
reached if needed. There is oue 12-pounder quick- 
firing gun mounted aft and five 6-pounder guns. 
There are two torpedo guns for 18-in. torpedoes. 

The following is a list of the six vessels : 


(under 


Speed : 

Admiralty Conditions pA! 

of Trial). meena’ 
Knots. In. 
Ikadsuchi 31.32 2.5 
Inadsuma 31.037 22 
Akebono 31.08 1.7 
Sazanami 31.382 13 
Oboro ... ay 31.262 13 
| ie e 31.15 0.9 


The contract speed was 31 knots carrying 35 tons 
load on a three hours’ continuous run, #.¢., the same 


OrrictaAL TriaL, DEcEmMBER 21, 1899, or THE ‘‘N131” DesTRoyER, CoNSTRUCTED BY Messrs. YARROW 
AND Co, LONDON, FOR THE IMPERIAL JAPANESE GOVERNMENT. 


Present on the trial were: Rear-Admiral H. Kamimura, Chief of the Japanese Naval Commission ; Constructor Captain H. 
Kurobe ; Captain Takarabe, Commander of the Niji ; Commander Constructor Takagi ; and Lieut-Constructor K. Yamamoto. 


Draught of water to bottom of propellers, 7 ft. 10 in. aft, 4 ft. 11 in. forward. Load carried 35 tons. 
Runs on the Maplin Mile. 





| | | | | 
} | Second |Admiralty 














| | | | 
| Boiler | First Second | Mean Air Mean ss First 
Rune. | Steam... Receiver. Receiver. | Vacuum. Pressure. Revolutions. Time. |. Speed. Mean. Mean, | Mean. 
fei i oe pen in. in. m. & 
1 203} 52 8 24 8 390.28 | 2 4 29.032 | 
| 31.060 
2 206 52 7} 24 & 387.13 | 1 488, | 33.C88 31.019 
30.978 
3 204 52} 6} 23} ik 384.4¢ | 2 47; 28.869 des 31.070 81.106 
| 81,1 | 4 
4 205 52h 7 233 3 887.54 1 47; | 33.457 | vat | 81.145 knots 
| 31. | 
5 204 52 6} 233 i 387.'2 2 6 28.800 | 81190 
31 253 
6 204 528 64 233 3 387 92 1468, | 88.707 
Mean on miles 204} 623 | 7 23} i 387.4 —- | - a _ = 
\ ' | | 


| | | | 








Means for three hours’ trial ; 204 Ib. steam, 53 Ib. in first receiver, 7 lb. in second receiver, 23} in, vacuum, } in. to jin. air 


pressure in stokehole. 


Mean revolutions per minute 388.06. 


Mean speed during three hours 31.156 knots. 
After the speed trial was completed tests were made of the way the engines handled, also of the steering both by steam and by 
hand, allof which were to the satisfaction of the Japanese authorities. 


it needful to provide against variation in length due | 5 to 50 miles—the purpose of which will be to develop 


to change of temperature, but it is also necessary to 
supply some ready means of obtaining sufficient elasti- 
city in the system of steam pipes, so that they can 
accommodate themselves to the flexibility of the hull. 
This is considerable when the vessels meet with rough 
weather. Messrs. Yarrow are of opinion that there 
is more risk of accident to steam 4 ae from the con- 
stantly varying movements of the hull than from ex- 
pansion through change of temperature ; it being re- 
membered that the bending of pipes because of hull 
movement is constantly going on in rough weather, 
while the expansion and contraction of pipes through 
changes of temperature is comparatively infrequent. 
In four ofthe vessels each boiler is provided with an 
independent feed pump, this being considered the 
safest and most efficient method of feeding boilers. In 
the last two boats, however, with a view to test the 
comparative merits of the systems, two of the boilers 





conditions as demanded by the British Admiralty for 
their 30-knot destroyers. A point which all engi- 
neers will appreciate is the low air-pressure with 
which the speeds were obtained, especially in the 
later boats. Appended is a detailed report of the 
official trial of the last of the six destroyers—the 
Niji. She was launched on December 16, the first 
preliminary trial took place on December 18, and the 
official trial on December 21 ; so that there was a ga 

of only five days between the launching and the officia 
trial. On the Niji, the air pressure during the three 
hours’ run varied from ? in. to j in., and the con- 
sumption of coal for the three hours worked out at 
1.98 lb. per indicated horse-power per hour. The 
consumption per square foot of grate was 52.3 lb. 
There were four Yarrow straight-tube boilers for the 
supply of steam, and although the grates are large in 
proportion to what is customary, with a little experi- 
ence there was no difficulty in stoking, as the results 
obtained indicate. It will be noticed that from the 
commencement to the end of the trials there was a 
steady advance in performance. This is to be attri- 
‘are f to various improvements introduced as experi- 
ence suggested. The circumstance is suggestive of the 
fact that finality has not been, nor is it likely to be, 
reached in the designing ef these very special craft, 
a task which needs, perhaps, more than any other 
branch of marine engineering, the best scientific know- 
ledge. It is this which gives those who devote them 

selves more exclusively to the subject a d'stinct ad- 
vantage ; for though others may copy, the man who 
originates will always be in the front, and, what is 
more, will be able to keep his customers there. 

Three of the vessels are now out in Japan, one is 
in the China seas on her way out, the fifth has left 
London within the last few days, and the Niji will be 
starting shortly. 

The engines are balanced on the Yarrow, Schlick, 
and Tweedy system, and the absence of vibration at 
all speeds was considered by the Japanese authorities 
to be highly satisfactory. 

A detail in these boats, as well as of others built by 
Messrs. Yarrow and Co., which deserves attention, is 
the system adopted in the steam pipes for allowing for 
variations in length, as descri in our former notice 
of the engines, It will be remembered that instead of 
the ordinary stuffing-box arrangement allowing the 
steam pipes to work in and out of a socket, there is a 
special swivel joint something similar to that adopted 
in an ordinary gas bracket, but it is so arranged as to 
be in perfect equilibrium. In vessels of light construc- 
tion, such as torpedo-boats or destroyers, not only is 





* See ENGINEERING, vol. Ixvi., page 854. 
+ Ibid., vol. lxvii., page 847, 





were =e with water by ordinary feed pumps 
worked off the main engines. 

Provision is made on board for 90 to 100 tons of 
coal, and this bunker capacity is found to be amply 
sufficient to make any of the runs at from 11 to 14 
knots between the coaling stations on the voyage to 
Japan. 





NOTES FROM THE UNITED STATES. 

PHILADELPHIA, January 10. 
THE increase in pig-iron making capacity in the 
United States, as against a year ago, is about 3} 
million tons, according to best estimates. There is a 
proportionate increase in the output of finished iron 
of all kinds. The entire production is going steadily 
into consumption, and there is not the slightest indi- 
cation of an accumulation of stock or of demand 
overtaking supply. Rumours of this kind are, how- 
ever, heard every week or two, but on investigation 
and inquiry there is found to be no good ground for 
any such anticipation. On the contrary, every week’s 
development shows that there are a good many new 
enterprises and new requirements coming forward, 
and that the entire iron and steel-making capacity will 
robably be taken up to keep the new channels of trade 
Billed. All apprehensions appear to be past as to the 
apprehensions of the Lake ore fields to keep the furnaces 
supplied with ore. Prices are fixed for the coming 
ear, and there appears to be no occasion for appre- 
ension in that direction. Bar iron and steel mills 
throughout the country have increased their capacity, 
have put in new camper f and have rounded up their 
et in a way which gives them facilities and 
advantages which they never before essed. This 
is true also of the pipe mills, merchant steel mills, 
rail mills, and all other mills. In fact, the iron and 
steel-making capacity of the United States is in better 
shape than it ever has been. New mills are to be built. 
Work will be started just as soon as the weather 
permits, contracts for a have been asked for 
two or three months, and the machinery will be ready 
just as soon as the buildings are ready for it. Prices 
lowe not fluctuated within the past week or two, and no 
fluctuation is probable, One reason is that the iron and 
steel interests are controlled by corporations, and these 
do not propose to allow fluctuations to occur without 

an 
pe A ach on all sides. The greatest buyer of iron and 
steel and equipment will be the railway system of the 
United States. While only 4500 miles of road were 
added to the mileage this year, it is quite safe to say 
that at least 7000 miles will be added next, and this 
is regarded as a very low figure by a good many. The 


bulk of the work is done on short lines ranging from | 

















ood cause. The benefit of the combination is now | 





traffic, furnish facilities to benefit existing lines. Very 
little building was done last year east of the Missis- 
sippi River—this year it will catch up and probably 
overtake the west in its railroad mileage. 





ROYAL METEOROLOGICAL SOCIETY. 

THE annual meeting of this Society was held on Wed- 
nesday evening, the 17th inst., at the Institution of Civil 
Engineers, Great George-street, Westminster ; Mr. F. C, 
Bayard, LL.M., President, in the chair. 

he secretary read the report of the council, which 
showed that the most noteworthy event in connection 
with the Society had been the removal of the offices and 
library from 22, Great George-street to new rooms at 70, 
Victoria-street. This step was rendered necessary by 
the acquisition of the former premises by the Commis- 
sioners of Her Majesty’s Works and Public Buildings 
for the erection of new Government offices. 

_Mr. F. Campbell Bayard, in his presidential address, 
discussed the meteorological observations made at the 
Royal Observatory, Greenwich, during the 51 years, 
1848 to 1898, and brought out in a novel way many inte- 
resting features in the variability of the various observa- 
tions of the barometer, maximum and minimum tempe- 
ratures, relative humidity, direction of the wind, and 
rainfall. These were shown in a diagrammatic form on 
the screen by means of a number of lantern slides. The 
address was also illustrated by various views of the Royal 
Observatory and of the instruments employed. 





THE OLTEN-AARBURG PowER TRANSMISSION: ERrrRaA- 
TUM.—We regret that some errors appear in the state- 
ment of expenses of this installation given at the bottom 
of the first column of page 40 of our last issue. The total 
expenditure as given is correct; but the detailed items 
should read as follows : : 


Francs, 
Administration and general charges ... 40,000 
Maintenance and repairs eo fas 5,000 
Salaries and wages 40,000 
Sundries me 2,000 
Total 87,000 





PrrRsonat.—Mr. Emile Cloes, civil engineer and repre- 
sentative for Belgian works, 122, Cannon-street, London, 
E.C., has retired from business, and has transferred his 
agencies to Mr. Adolphe Corin, who will carry on busi- 
ness at the same address under his own name. Mr. 


Cloes has s' business as inspecting engineer and 
representative for English works in — — Mr. 
ward Lomer, 12, St. Mary Axe, E.C., has been ap- 


inted agent in this country of the Accumulator Works 
Accumulataren Fabrik A. G.), of Berlin and Hagen 
(Westphalia), for the sale of their stationary and portable 
accumulators and accessories, as well as electric boats.— 
The Secre of State for the Colonies has me F Mr. 
F. Bedford-Glasier, general manager of the Sierra Leone 
Government Railway, the only British line open for traffic 
in West Africa. 


Eare’s SHIPBUILDING AND ENGINEERING COMPANY, 
Liwrrep.—The report of the directors of this company 
for the past year, which was issued on Saturday, shows a 
loss of 50,000/. on the year’s trading. Thisloss has arisen 
in a great measure from the ag rise in wages, and the 
——_ abnormal cost of Her Majesty’s ships Perseus 
and Prometheus, which were contracted for in 1896, 
when work was scarce and prices were low. On the 
other hand, all the work in progress at the date of the 
recent stocktaking was coming out satisfactorily, and the 
directors anticipate a substantial profit for the current 
year. It was announced in Hull on Saturday that Mr. 
A. E. Seaton, who has been general manager since 1885, 
has submitted his resignation to the directors, and that 
it will take effect when fresh arrangements have been 
made. Mr. Seaton, it is understood, will be proposed 
for eleetion as a director, 
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THE WAR IN SOUTH AFRICA. 
To THe Eprror OF ENGINEERING. 

Srr,—The storming of Ladysmith on the 6th inst. by 
the Boers, which terminated in our favour after a san- 
guinary contest lasting from sunrise to sunset, has proved 
our foes to be indeed worthy of our steel. Previously in 
this war, it looked as if the r were loth to attack as he 
did twenty years ago. On the other hand, our brave 
soldiers, after enduring for months a harassing bombard- 
ment, have proved themselves to be the best fighters at 
close quarters. : 

Should General Buller be able to accomplish the turn- 
ing movement he has commenced, the Boers may not 
offer so bold a front to him after their failure at Lady- 
smith. The list of casualties is curious, as the killed on 
our side are in very heavy proportion to the wounded ; 
indeed, the whole campaign bears this out ; for whereas 
in the Peninsula the killed were to the wounded in the 
proportion of one to five, and even less, here the propor- 
tion is as much as one to three. 

The patriotism evoked by this war is one of those un- 
expected results which only a very small number of ex- 
tremely long-headed people could possibly have foreseen. 
Our Colonies and great dependencies are moved as with 
one perfervid thrill of loyalty and enthusiastic Impe- 
rialism. The voices of the Little Englander and of the 
Irish Nationalist are hushed, or, at all events unheard 
amid the Saxon shouts of Forward! Ministers are 
carried off their feet, and for once in their lives discover 
that the actions of our soldiers and sailors are of almost 
as much importance as those of Board School mistresses 
oreven County Councillors. British politics, in fact, have 
suddenly become militant, and parochial matters have 
taken a back seat. Even Boniface, who objects so much 
toa man in uniform, may have altered his mind of late. 

Everyone with a sword is cleaning off the rust, the boys 
are learning to shoot, and even the Lord Mayor, who 
went to Southampton yesterday, donned a cocked hat 
and ‘‘looked a soldier, every inch of him,” and there 
must be at least seventy of them. 

A few Dutch farmers, well-armed, and owning good 
ponies, have brought about this wonderful transforma- 
tion scene—wonderful, certainly, to our Continental evil- 
wishers, and, I think, also to ourselves. 

Out of evil good often cometh, and the greatest and 
most enduring result of our present difficulties will no 
doubt be the fuller recognition of the value and truth of 
the Imperialistic ideas associated with the names of 
Disraeli, Chamberlain, Rosebery, and others; and the 
corollaries therefrom, producing, as they must, impor- 
tant alterations in our organisations, both political and 
military. 

An army reorganisation will probably come first, and 
will be by far the easier of thetwain. Indeed, the present 
enthusiasm should be utilised for the purpose. There is 
no difficulty whatever in procuring for the British Empire 
the largest and probably the best army that this world 
has ever seen. It is almost made for our hands to seize 
upon, if we will but open our eyes to see the facts that 
stare usin the face. Our present forces in South Africa 
should form the germ of a great future force, useful 
mainly in defending the interests of the Empire wherever 
attacked. Canada, Australasia, South Africa itself, with 
other smaller colonies of the Anglo-Saxon race, are assist- 
ing the Mother Country to fight down a dangerous 
conspiracy against the Empire, and an assault on freedom 
itself. Moreover, the regulars in our own army are 
to be assisted by the yeomanry, the militia, and the 
volunteers, There is the germ, the seed, ready to hand, 
and from it should grow rapidly and naturally a solid 
heart of oak capable of withstanding every storm. Think 
of it! Think of the recruiting ground, and the population ; 
450 millions of people! Each country organising its 
quota according to its ability, whether regulars, militia, 
or volunteers ; and each organisation perfecting itself to 
the utmost. 

Those who with despondent sighs declare that the 
British Army must in future be recruited by conscription 
must be very deficient in imagination. If greater pains 
were taken with the training and equipment of our 
auxiliary forces a great step in advance would be accom- 
plished. In addition, every able-bodied man outside the 
regular forces or the yeomanry or militia might be com- 
pelled to join either the naval volunteers (which should 
never have been disbanded) or a volunteer regiment, and 
to put in so many drills and so much ball practice per 
annum for three years, between the ages of, say, eighteen 
and twenty-four years. 

The Boer War has distinctly demonstrated that modern 
weapons and tactics tend to bridge the great gap of 
efficiency hitherto claimed as existing between the highly- 
drilled regular and his confrére in the auxiliary forces. 

As a corollary, we should reorganise in the direction 
. Increasing the numbers and efficiency of our auxiliary 
orces, 

_As regards our regulars, the same argument applies, 
viz., that a proper efficiency can apparently be obtained 
in a shorter — than has hitherto been regarded as 
necessary. Hence a shorter service with the colours 
should succeed, and with this we should soon obtain a 
larger reserve per unit than at present. 

_ But India blocks the way. Her requirements are dis- 
tinctly otherwise. The British garrison in this greatest 
of our dependencies should be long-service men, as of old, 
each regiment having its dép6t at home for recruits, and 
their drill and instruction prior to embarkation ; and the 
same may be said of the garrisons of many, if not all, of 
our sea fortresses abroad, and of our coaling stations. A 
considerable force of long-service men should, therefore, 

organised for foreign service—India and other stations 
abroad—and such action would clear the way and help 

‘mmensely in the adoption of some short-service plan for 


the rest of the regular forces, always excepting the cavalry, 
artillery, and ts for which short caries is wre 
unsuited. Finally: 

Economy must be carefully considered in all schemes 
for the reorganisation of our land forces. England must 
rule the seas, which means a costly fleet, and rich as we 
are in the world’s goods, we cannot afford to spend 
enormous sums on our soldiers. This is an additional 
and important factor in the problem, and one that touches 
us all in a tender place—our pockets. 

It is also an additional reason in favour of the cheaper 
form of soldier—the volunteer—whose efficiency in drill 
and equipment should therefore receive the greatest atten- 
tion throughout Greater Britain. 

Yours faithfully, 
January 14, 1900. FIELD OFFICER IN ’84, 





THE R.E. OFFICERS’ LIST. 
To THE EprTor oF ENGINEERING. 

_ Stzr,—I do not think Colonel Bucknill is quite correct 
in saying (as he does on o e 61 of your last issue) that 
the R.E. Journal can ught by others than the 
officers of the corps of Royal Engineers, as that journal 
is published for private circulation. 

hat it can be procured is quite another matter; but 
‘“* Vigilant” will not get it from Mackay and Co, of 
Chatham, in the ordinary way. 

Yours faithfully, 
January 15, 1900. F. D. B. 








VETERAN LOCOMOTIVES. 
To THE EpiTor or ENGINEERING. 

Srr,—In your issue of the 12th inst., I have read with 
great interest Mr. Bennett's article on the old Sharp 
engines of the Main-Neckar Railway. As I have been 
well acquainted with these engines for about 40 years, you 
may allow me for the sake of historical trath to correct 
some of the data given respecting them. 

The eight engines, numbered Sharp 5 to 13, were 
originally all alike, being long boiler ae oe with the 
rear carrying axle in front of the firebox, At their recon- 
struction in 1875-6 the drivers of Nos. 9 to 12 were added 
as coupled wheels to Nos. 5 to 8, whilst the smaller 
coupled wheels for Nos. 9 to 12 were made new by the 
Maschinenbau-Gesellschaft, Carlsruhe. In the photo- 
graph reproduced on page 63, the smokebox and cylinders, 
leading springs, drivers, splashers and makers’ name 
plate, the two domes with safety-valve casing, and the 
tender-framing, show quite the original aspect. The 
working parts are altered in so far as the guide bars 
of the crosshead were originally laid as nearly as - 
sible together, and the connecting-rod was forked. The 
chimney was, of course, cylindrical with a cap, and the 
buffers were of the horsehair bolster type. Two very un- 
common features—at least in Germany—were the spiral 
springs transmitting the load to the trailing axle, and the 
position of the reversing lever at the left-hand side. The 
tank of the tender has been altered in height, originally 
it was as in Fig. 1. 
Concerning Mr. Bennett’s remark that the Main- 
Neckar-Bahn has contrived to avoid absorption by the 
State, it must be stated that it was always and is still a 
State railway. . But its amalgamation with one of the 
neighbouring larger State railway systems has some diffi- 
culties, as it has three owners: Prussia (as successor of 
the ‘‘Freie Stadt Frankfurt ” since 1866) Hessia, and 
Baden. 
Yours obediently, 
R. v. He_tmnourz, Engineer, 
Krauss Locomotive Works, Munich. 
Munich, January 15, 1900. 








NAVAL ENGINEERS. 
To THE Eprror OF ENGINEERING. 

Sir,—My attention has been called to a letter from 

‘* Far East,” under the above heading, in a recent number 
of ENGINEERING, and as he refers several times to a letter 
from me you were enough to insert in your columns 
in August last, I shall be glad if you will give me yet a 
little more space in which to make a few comments on 
his latest contribution. 
He begins by saying, ‘‘I am by no means confident 
that any good can come from continuing the discussion in 
your columns on the subject of the proposal to give execu- 
tive rank and titles to the naval engineers.” Then, pray, 
why does he continue it ? 

e = on to say, ‘‘ If people fail to see that the adop- 
tion of bogus titles unconnected with a man’s profession 
can only result in ridicule, it is very little use preaching 
to them.” 

Really I do not see how the adoption of ‘‘bogus titles” 
applied to the naval engineers. These officers wish their 

ition, as important and necessary contributors to the 
ghting efficiency of our warships, to be ised and 
recognisable by their being given combatant titles. They 
are no longer satisfied to be c as bpm > to the 
‘*civil” or ‘*non-combatant ” branches of the Navy with 
the paymasters, surgeons, chaplains, naval instructors, &c. 
Suppose we consider the case of the engineer officers of 
the torpedo-boat destroyers, of which we have over 100 
built or building. In these vessels the engineer is the 
only so-called ‘‘civilian” officer; he is responsible for 
the fighting efficiency of practically the whole of the 
material, and for the training and efficiency in action of 
his staff, comprising three-fifths of the personnel. He, 
with the greater part of his staff, are trained to the use 
of arms, and in action would stand an equal chance of 
being shot with the people on deck, and a very much 
greater chance of being killed in various other ways, 








and yet are classed as ‘‘ eivilians. 


If in the army the drivers of a battery of field artillery 
were classed as civilians or non-combatants as distinct 
from the gunners, we should have an exactly parallel 
case ; and how absurd it would onsen 

“Far East” ap to consider that the present 
executive officers with the title of lieutenant are 
individuals in the Navy with any claim to th 
title ; any one else claiming it would be a “‘filcher of 
titles,” or, if obtaining it, would be the holder of a 
bas title.” Yet on board “my they are lieutenants 
R.M.A. and R.M.L.I., and the last of the navigating 
lieutenants has only recently disap’ . While in the 
army we have lieutenants R.A., R.E., &c, the added 
letters being, in fact, necessary to show the profession of 
their holders. 

I daresay ‘‘Far East” will remember the clamour 
there was when the old ‘‘ masters” were given the title 
of navigating lieutenant, and Fe on that occasion no 
serious harm happened to the Navy. He can pro- 
bably remember when it e necessary to make mates 
of merchant vessels lieutenants R.N.R ; again no harm 
happened to the Navy: also when it became expedient to 
make some of these merchant mates lieutenants R.N. 
and still no harm to the Navy. The case appears to be, 
when it is considered convenient or expedient to give 
this title to any class of officers not previously holding it, 
the title is given, and the naval engineers hold that the 
time has come for the change to be made in their case. 

I cannot see how ‘‘ Far East ” makes the little verse he 
quotes from ‘“Efficiency’s” letter apply to the naval 
engineers as at present trained ; the mere fact of their 
being called Lieutenants, &c., Royal Naval Engineers, 
would not make them any less efficient in the discharge 
of their duties than at present; and I have never heard 
of one of these officers shirking a job of work or wantin 
some one to come along and do it. I have always foun 
exactly the opposite, and expect I always shall. 
Your correspondent says ‘‘ the conditions of service (in 
the Royal Navy) were known to officers when they joined 
it.” Possibly they were; but these conditions may have 
changed so much since they joined, that the emoluments 
now received may bear a comparatively low value for the 
duties performed. Take the cases of the various civilian 
officers of the Navy. The chaplain has the same men to 
reach to as when he joined, the surgeon has the same 
ies to heal, the naval instructor the same minds to 
train, the paymaster the same men to feed and pay ; but 
when we consider the engineer, we find his duties have 
increased enormously during the last few years, his work 
has been revolutionised, the numbers of the engine-room 
staff have increased threefold during the last ten years, 
while the number of officers has only been increased 20 
per cent. ; our future ‘‘ Leviathans” and other “gigantic 
cruisers,” will tend to still further increase his responsi- 
bilities. We find, in fact, that no comparison can be 
drawn between the duties now, and what they were when 
some of the senior engineer officers joined the Navy. To 
make up for this, the pay of these officers was slightly 
increased a few years ago ‘‘to make it more nearly equal 
that of the other civil officers.” 
I think some of the animus which “‘Far East” shows in 
his letter might well have been spared ; for instance, why 
should the idea of naval engineers going on strike have 
been mentioned? I suppose the average engineer is as 
loyal as the nary rear-admiral, and will die at his post 
as readily if need be. 
Your correspondent goes on to say that ‘‘the engi- 
neers’ branch has been levelled up apparently somewhat 
too rapidly, aud it seems to have turned some of their 
heads.” Let us inquire as to the truth of this. My ex- 
perience of the engineer branch of the service goes back 
to about ee years ; at that time inspectors of 
machinery R.N., wore four stripes and ed with 
captains as atpresent. Senior chief engineers wore three 
stripes and ranked with commanders as at present, so 
that these officers do not appear to have “levelled up” 
very rapidly. A change in relative rank for junior engi- 
—_ was made in 1877, but that hardly appears a recent 
ate. 
I should like to impress upon ‘‘ Far East” that the naval 
engineers are — satisfied with their relative work; 
what they wish to do is to take their place in the 
Navy as combatant officers, and have actual rank instead 
of being reckoned as civilians. 
I suppose we are all agreed that the only thing to be 
considered in connection with this question is the effi- 
ciency of the Navy, and I should like to point out how 
this efficiency is likely to be impaired from preventible 
causes. In the course of an address to the naval engi- 
neer students last year, Admiral Carr, the head of the 
Devon Engineer College, was reported to have called 
attention to the low marks obtained by a great many of 
the senior students at a recent examination. In his 
opinion this was caused by ‘‘carelessness or ignorance.” 
Not pleasant reading 7 any means for those who con- 
sider that in a very few years these young officers 
will be in charge of the complicated machinery ‘of our 
warships. : 
I notice that in July last year fifty assistant engineers 
were added to the Navy. Of these, only ten obtained 
the marks necessary for the extra course at the Naval 
College, Greenwich ; so we may assume that the marks 
obtained by the last of the Keyham students were not 
very high. I notice, too, that of the assistant engineers 
entered from other colle none qualified for the Green- 
wich course, and one-half of them were placed below the 
last Keyham man. 4 ; 

From this it would appear that the spirit and qualifica- 
tions of the rising generation of engineers for the Nav 
are not what they should be ; and what they might be if 
the youngsters had better prospects and did not know of 
there being so much dissatisfaction among their elders. 








Now as to my being illogical in wanting combatant 
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rank and titles for the ‘‘scratch collection” of assistant 
engineers I spoke of in a previous letter. My object in 
cates attention to the “‘ scratch collection” was to point 
out the improbability of there being any esprit de corps 
among its members ; but as these officers are all considered 
eligible to rank as commissioned officers in the Royal 
Navy, and to do what I consider is combatant work, I see 
nothing illogical in their — combatant titles. 

‘‘Far East” says in his last letter that I failed to show 
him that he misquoted me. If he will read the eager 
in my letter of August last referring to Japanese officers, 
he will find that I there pointed out a misquotation. 

Your correspondent appears to think there are three 
methods of superseding the present engineers. Firstly, 
by “glorified engine-reom artificers ranking with warrant 
officers”; secondly, by some of the ‘‘tens of thousands 
of competent engineers in England and Scotland ;” or, 
thirdly, by the executive officers of the Navy, who, we 
are told, ‘‘are not so ignorant of engineering as is com- 
monly sup’ te cao 

Let us look into these suggested methods, calling in 
side lights from some other experts-on naval engineering 
matters, Firstly, as to the ‘‘glorified engine-room arti- 
ficers,” why not goa step further? Your correspondent 
‘* Efficiency ” told us a few weeks ago of a scheme pro- 
— by a Commander, R.N., in an essay which obtained 
or him the gold medal of the Royal United Service In- 
stitution (which scheme, by-the-way, he seems to have 
borrowed from an Admiral-Superintendent of Naval Re- 
serves) for substituting greasers in the mercantile marine 
for engine-room artificers. Well, Sir, why not skip the 
intermediate step, and instal these “glorified” firemen as 
engineers, Royal Navy? 

ndly, as to the ‘‘tens of thousands of competent 
engineers, &c.,” who are to be called upon to engineer the 


Navy. Unfortunately for this proposition, the mem 
of this body show a marked disinclination to join the 
Navy. During five years of this decade I believe that 


only sixteen did so, although more were urgently re- 
quired. 

Then as to the ‘‘ executive officers” who “‘ are not so 
ignorant, &c. ;’ when there are enough of them for their 
own branch, some may possibly be spared to learn a 
little more engineering and take charge below. I ‘sup- 

that even ‘‘Far East” would relent so far as to 
allow one of these officers to be called a lieutenant for 
engineering duties, or Lieut. ‘‘E.,” or would he consider 
this a ‘‘ bogus title,” unconnected with the man’s pro- 
fession ? 

I notice that your pn ar epee prophecies that the 
naval engineers ‘‘ will get the apple they are crying for.” 
It may be so, but that will be a matter for Parliament to 
decide. Let me remind him of what one of his colleagues 
said recently of this question, viz.: ‘‘The Admiralty 
officials and the senior officers of the Navy have always 
been chary in their approval of necessary reforms. They 
opposed steam. They opposed masts and yards being 
taken out of steam vessels. They op ironclads. 
They opposed the breechloading and the quick-firing gun. 
They opposed the increase of the Fleet, and thought ‘six 
more cruisers sufficient, though not necessary,’ a few 
weeks before public opinion compelled them to bringin an 
extensive shipbuilding programme, including seventy 
ships.” He advocated a departmental inquiry as to the 
necessity for reform, lest a Parliamentary inquiry should 
be asked for. 

Trusting that the efforts now being made to obtain 
proper recognition for the 25,000 officers and men of the 
steam branch of the Navy may be successful; and that 
these ‘‘ naval Uitlanders,” ‘‘ members of an alien profes- 
sion,” *‘ in the Navy, but not of it,” may shortly have 
reason to be as proud of their position as of their pro- 
fession. 

Iam, yours a A 
OPEFUL. 





PURIFYING WATER. 
To THE Eprror oF ENGINEERING. 

Srr,—May I be allowed to su t the following as an 
efficacious means of purifying the waters of the rivers of 
Great Britain ? 

Let it be enacted that during the year 1901, and every 
following year, the inhabitants of every town situated o: 
or within one mile of, any named river shall be require 
to present to the Mayor, or other authority, one fresh] 
caught salmon or trout captured within two miles of suc 
town boundary, and not having been placed in such river 
within two months prior to the date of its capture. In 
default of such presentation being made every inhabitant 
of such defaulting town shall be fined 1d. in the pound 
on his rates, such tax to be levied by the authorities, and 
to be devoted to the payee the river. 


ours rt 
J. FERRABEE. 


Stafford, January 15, 1900. 





VARYING WEIGHT ON LOCOMOTIVE 
DRIVING WHEELS. 
To THE Eprtor or ENGINEERING. 

Srr,—A_ communication from Mr. George F. Bird 
appeared in the December issue of Fielden’s Magazine 
in which reference is made to a locomotive of ‘nov 
design,” built in 1880 by Baldwins, of Philadelphia ; 
wherein ‘‘ an ingenious arrangement of levers actuati 
the springs of the driving and trailing wheels, allowed 
the engine driver at will to alter the weight on the driving 
wheels from 154 to about 20 tons, so as to vary the weight 
available for esion, according to the load to be drawn.” 


Also, that in 1881 that engine was ‘‘ imported into Eng- | o 
en 


land,” but I infer without the said novel arrangement. 
Perhaps you will kindly allow it to be put on record 





through the medium of your journal that an arrangement 
of an exactly similar description was patented in this 
country about 1870, by a Mr. Ure, engineer, Glasgow, 
who, in 1871, placed an order for an experimental engine 
with Messrs, R Barclay and Son, engineers, Kilmarnock, 
in whose drawing office I was at the time a and 
made the working drawings of the engine. So far as I 
remember, the gens was not regarded with much 
favour, because of the risk of throwing the engine off the 
rails, and owing to the death of the patentee before it 
was completed, the apparatus was not fitted. The 
engine—which was built after the design of a Caledonian 
express a of that period—was bought by the Cale- 
donian Railway \ ner are and employed in running ex- 
press trains to Aberdeen. ‘. . 
am, 


c., 
Grorce K, GRIEVE. 
Edinburgh, January 11, 1900. 





MOTOR VEHICLES. 
To THE EpiTor OF ENGINEERING. 

Sir,—Mr. Wilcke, in his —— letter this week 
on the tare weight of motor pwapend alludes to the —_. 
tice of depending on the load for adhesion, the weight of 
the engine and boiler being exclusively on the front or 
steering wheels. Apparently inability to ascend a hill 
when unloaded is regarded as a very natural characteristic 
of a motor car; but surely the mere existence of such an 
anomaly shows that there is something fundamentally 
wrong in the general arrangement at present accepted as 
the standard. To take away the shafts of a cart, put an 
engine and boiler over the fore wheels, and pile on ballast 
to make the hind wheels adhere, does not seem quite the 
most common-sense way of going to work. Surely there 
should be enough of the weight of engine and boiler on 
the driving wheels to insure their adhesion even at no 
load. Perhaps, however, we shall begin to ise some 
day that a motor car partakes more of the nature of a 
locomotive than of a horse-drawn vehicle, and that the 
new conditions necessitate new features in the general 


design. 
Tam, &c., 


January 16, Pe. 


A. 





LAUNCHES AND TRIAL TRIPS. 

On the 10th inst. the steel screw steamer Northlands, 
built by Messrs. William Gray and Co., Limited, to the 
order of Messrs. Jones and Hallett, of Cardiff, was taken 
to sea for her trial trip. Her len is 329 ft., breadth 
46 ft., and depth 23 ft. 6 in. The Central Marine Engine 
Works of Messrs. William Gray and Co. have supplied 
the engines, which are of the triple type, having cylinders 
23 in., 364 in., and 62 in. in diameter, with a 39 in. 
piston stroke. There are two large steel boilers working 
at a pressure of 160 lb. per square inch. The trial was a 
satisfactory one. 


The steel screw steamer Macedonia, built by Messrs. 
Craig, Taylor, and Co., Stockton, left the Tees for her 
trial trip on the 13th inst. The dimensions of the vessel 
are 274 ft. by 35 ft. by 23 ft. 8in. moulded. The engines 
have been constructed by Messrs. Thomas Richardson 
and Son, Limited, Hartlepool, the cylinders being 22 in., 
35 in., and 59 in. in diameter by 39 in. stroke. There are 
two large steel boilers, oe at 160 Ib. pressure. During 
the whole of the trip the machinery worked with smooth- 
ness, and a 8 of 124 knots was easily maintained. 
This is the sixth vessel that Messrs. Craig, Taylor, and 
Co. have built for Messrs. A. C. de Freitas and Co. 





Messrs. Ropner and Son, Stockton-on-Tees, launched, 
on the 16th inst., a steel screw steamer named Aqua, of 
the following dimensions, viz.: Length between perpen- 
diculars, 325 ft. ; breadth extreme, 48 ft. ; depth moulded, 
24 ft. 3in. The steamer has been built to the order of 
Sir Christopher Furness, West Hartlepool, for account 
of Messrs. Newman and Dale, London. The vessel will 
carry about 5200 tons seen pe on Lloyd’s freeboard. 
She will be fitted with a set of triple-expansion engines 
by Messrs. Blair and Co., Limited, of about 1100 indi- 
cated horse-power, steam being supplied by two steel 
boilers 15 ft. 3 in. m4 10 ft. 3 in., their pressure being 
160 lb. per square inch. 





The Tyne Iron Ship Building Company, Limited, of 
Willington Quay-on-Tyne, launched on the 16th inst. a 
steel screw steamer named poe ae et to the order of 
the Stag Line, Limited, of North Shields, and of the 
following dimensions, viz.: Length, 345 ft.; breadth, 
46 ft. ; depth, 28 ft. The engines, which are to be sup- 
plied by the North-Eastern Marine Engineering Com- 
pany, Limited, are of the triple-expansion type, having 
cylinders 23 in., 384 in.. and 64 in. in diameter by 42 in. 
stroke, and working at a pressure of 180 Ib. 


The 30-knot torpedo-boat destroyer Usugumo, the sixth 
vessel of this t built for the Japanese Government by 
Messrs. John I, Thornycroft and Co., of Chiswick, was 
successfully launched from their yard on the 16th inst. 
The vessel was launched complete, with machinery on 
board and steam up, and ready to begin the official speed 








saspchod to tho kemmrage agetaing sad Bephehitng 
aun evaags neering ipbuilding 
Heep oe bergen, Norway. The vessel is of the follow- 
ing dimensions : over all, 245-ft.; breadth, 32 ft. ; 
—_ 16 ft. lin. is steamer has been built to the 
er of Mr. H. Hamre, Bergen, and to No ian 


Veritas highest class. Triple engines are es supplied 
by the Laxevaags Engineering and Shipbuilding &o : 





pany. The cylinders are 16 in., 254 in., and 42 in. in 
diameter, and 30 in. stroke. The boilers are 14 ft. lin. 
- a and 10 ft. 6 in. long for a working pressure 
o ; 


Messrs. A. McMillan and Son, Limited, Dumbarton, 
recently launched the steamer Vladimir, which they have 
built to the order of the Volga Steamship Company, of 
St. Petersburg. The Vladimir is a duplicate of the 
Rourik, which Messrs. McMillan launched previously for 
the same owners. Her dimensions are 178 ft. by 26 ft. by 
14ft. The machinery of both vessels is being supplied 
by Messrs. McKie and Baxter, Glasgow, and will lave 
cylinders 15in., 20in., and 40in. in diameter, by 27 in. 
stroke, supplied with steam from a steel boiler 13 ft. 6 in. 
in diameter by 10 ft. long, and designed for 160 lb, 
working pressure. 








THE LATE Mr. CHARLES GILBERT.—It is with great 
regret that we announce the death, on the 8th inst., of 
Mr. Charles Gilbert, who for nearly 28 years was the pub- 
lisher of this journal. He joined the staff of the paper 
when it was brought out in the commencement of 1866, 
and remained on it until failing health obliged him to 
retire in the autumn of 1893. During that period near] 
every one who entered these offices came in contact wit 
Mr. Gilbert, and many will retain a kindly recollection of 
his unfailing courtesy and genial manner. 





GERMAN MetTaALuurGicaL Inpustry.—The production 
of pig in Germany for the first eleven months of last year 
was 7,384,231 tons, as compared with 6,740,399 tons in 
the corresponding period of 1898, showing an increase of 
643,852 tons. The total of 7,384,234 tons was eup as 
follows: Refining pig and spiegel pig, 9,533,170 tons ; 
Bessemer pig, 495,844 tons ; Thomas pig, 4,060,956 tons ; 
and casting pig, 1,344,264 tons. Stocks of pig in Germany 
were reduced in November, having fallen to 39,654 tons 
at the close of the month, as compared with 39,849 tons at 
the close of October. The corresponding stocks held at 
the close of November, 1898, were 64,853 tons, so that the 

eat increase in production is shown to have been fully 
justified by the growth of the demand. The varieus 
metallurgical districts of Germany contributed as follows 
to the 7,384,234 tons representing the (rose production of 
pig in the first eleven months of 1899: Rhenish and West- 

halian provinces, 2,960,692 tons ; Siegen, Lahn, Hesse, and 

assau, 620,497 tons ; Silesia and Pomerania, 756,301 tons ; 
Saxony, 22,679tons; Hanover and Brunswick, 319,222 tons; 
Bavaria, Wurtemburg, and Thuringia, 436,703 tons ; and 
Sarre, Lorraine, and Luxembourg, 2,573,937 tons. The 

roduction of finished iron and steel in Germany in the 

rst eleven months of last * send was 4,352,830 tons, This 
total was made up as follows: Rails and accessories, 
807,170 tons; railway — and accessories, 168,533 
tons ; axles, wheels, t. c., 145,536 tons ; merchants’ 
iron, girders, &c., 1, 370 tons ; plates, 658,986 tons ; 
wire, 442,651 tons; tubes, 29,247 tons; and forged iron, 
pieces of machinery, &c., 226,284 tons. There were 170 
steel works in operation in Germany and the Luxem- 
bourg last year, and the production for the first eleven 
months of the year was 441,600 tons of ingots and 986,574 
tons of steel of other descriptions. 





SHIPBUILDING IN ForEIGN CoUNTRIES.—According to 
Lloyd’s Return, we in Great Britain built two tons of 
shipping for every one ton built by all the countries of 
the world combined. Thus, last year there were built 
in this country 726 sea-going steamers, totalling 1,416,791 
tons; while in the colonies and foreign countries 543 
vessels, of 704,947 tons were built, making the addition - 
to the world’s tonnage 2,121,738 tons, or more than double 
the wastage due to decay and disaster. It is remarkable 
that while we built no sailing ships, foreign countries 
constructed 174,002 tons of such craft. Among foreign 
countries, the three leading places are held by the United 
States of America (225,000 tons), Germany (211,000 tons), 
and France (90,000 tons). Of the mercantile tonnage 
reported from the United States, a considerable propor- 
tion does not affect the general commerce of the world, 
being intended for service on the Great Lakes. As show- 
ing the size of vessels — in that trade, it may be 
mentioned that 11 steamers have been built for it during 
1899 of upwards of 4000 tons each, besides two sailing 
barges of 5000 tons each. Germany has launched the 
Patricia, of 13,293 tons, and the Grosser Kurfiirst, of 
12,500 tons, besides six other steamers of 10,000 tons and 
over. In France, the construction of large sailing vessels, 
almost abandoned elsewhere, has continued to flourish 
under the influence of the bounties granted by the State. 
Twenty-four such vessels, of 2000 tons and upwards, have 
been launched during the year under review. The largest 
of these, and likewise the largeat sea-going sailing vessels 
built in the world during the year, are the Ville de Mul- 
house and the Ville du Havre, of 3214 tons each. Both 
have been built at Havre. No great expansion 18 
noticeable in the construction of steamers in France. 
In Italy, the mercantile output of the year has increased 
to 49,500 tons. The returns of vessels now in progress 
amount to about 107,000 tons, as com with only 
34,000 tons at the end of 1897, and with 90,000 tons at 
the end of 1898. Allowing for wastage, the sailing 
tonnage of the world has been reduced by about 206,000 
tons during 1899; the steam tonnage has in b 
about 1,601,000 tons. The net increase of the world’s 
mercantile ey is, therefore, 1,395,000 tons. Britain's 
net increase of 313,000 tons is equivalent to 22.5 per 
cent. of the total. In the net increase of the world’s 
steam ton’ viz., 1,601,000 tons, the United Kingdom 
has shared to the extent of 498,000 tons, or 31 per cent. 
Of the new launched during 1899, the United 
Kingdom has acquired 54 per cent. 
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ELECTRICAL INSTALLATIONS ON AMERICAN BATTLESHIPS. 
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FREIGHT LOCOMOTIVE FOR THE UNION 
PACIFIC RAILWAY. 

Tue very powerful locomotive we illustrate on our 
two-page plate, is one of forty constructed at the 
Brooks Locomotivé Works, Dunkirk, N.Y., for the 
Union Pacific Railway, of which Mr. J. H. McConnell 
is the Superintendent of Motive Power. The total 
weight of the engine is 170,000 lb., and it is driven 
by two cylinders, each 20 in. in diameter by 28 in. 
stroke. To supply the steam, the boiler has 2574 
square feet of heating surface. It is of the crown bar 
type, the diameter of the barrel being 68 in., and 
that of the back head 76%in. The firebox is 114 in. 
long by 41 in. wide, giving 31.3 square feet of grate 
area, and 231 square feet of heating surface in the 
box and arch flues. The driving wheels are 57 in. in 
diameter, of cast steel, the driving journals being 9 in. 
by 12 in. All the driving wheels have flanged tyres. 
There is a 44-in. spring across the engine frum the 
forward drivers, with a strong brace between the 
frames to support the fulcrum. The main and rear 
drivers are equalised by means of 48-in. springs 
placed below the frames, attached to curved levers 
passing over the driving boxes by means of links 17 in. 
long, and the frame connections are made through 
short elliptic springs. Detailed dimensions are given 
in the subjoined Table. 


GENERAL DIMENSIONS. 


Description : 
a see es ee a5 .- 4 ft. 84 in. 
Kind of fuel to be used i ... Bituminous coal 
Weight on drivers “a re ,000 Ib. 
a trucks oa wok ais 36,000 ,, 
Weight, total ... a6 ee ... 170,000 ,, 
ig tender, loaded wie is, AED 
General Dimensions : 
Wheelbase, total, of engine ... sé SEO: es; 
drivi 6 


me "aoe ae A 
x total, engine and tender 52 ,, éd 
Length over all, engine ai is 
‘s total, engine and 
tender ... is Bat ses bk 
Height, centre of boiler above rails 9,, 2 ,, 
Height of stack aboye rails .,. i ve ¢ ae 





6 p-weec keane nara aen 
Heating surface, firebox and arch 
flues... sas a tts .- 231 aq. ft. 
Heating surface, tubes ‘is ice sy 
ss total... oe aii Eg 
Grate area is ae La ones! Dees 
Wheels and Journals : 
Drivers, number be ie as 6 
- diameter ee he sia 57 in. 
a material of centres... Cast steel 
Truck wheel, diameter ois ‘ 30 in. 


Journals, driving axle... . 9 in. by 12 in. 
zs truck ... a ee ... 54 in. by 10 in. 
Main crankpin, size ; ... 64 in, by 6 in. 


Cylinders : 
Cylinders 5 ... 20in. by 28 in. 
Piston, stroke ... ove aa sa 28 in. 
Piston-rod, diameter ... aaa ay Si, 
Main rod, length, centre to centre... 9 ft. 9 in. 
Steam port, length ... a ssh 184 in. 
Steam ports, width ... ee ace Re ss 
Exhaust ports, length... aa aE 183 ,, 
* width ... aa “a 22 ,, 
Bridge, width ... a a ee 18%, 
Valves : 
Kind of ... me ae bss ost Allen- 
Richardson 
Greatest travel... asa sais ai in. 
Outside lap... cd ine ia 14 ,, 
Inside mp nae me one 
Lead in full gear .. ps in. negative 
Boiler : 
Type of .. Crown bar 
wagon top 
Working steam pressure... vad 200 Ib. 
Thickness of material in barrel... :~ 
on tube sheet ie a vk 
Diameter of barrel _... ie aye 68 ,, 
Dome, diameter iis Bas at 30 ,; 
Firebox : é ' 
Re ss ve we pk ver frames 
Taeih sis bs ee aia es 114 in. 
Width ... i: rm io ae ee 
Depth, front... ae is ps 2... 
eee, eee ee ist 79 5). 
Thickness of sheets ... Tube, gin. ; sides, 
§ in.; top, Zin.; 
back, # im. 












Brick arch sa ... On water tubes 
Mud ring, width a 4 in. 
Water space at top ... Back, 5in. ; sides, 
64 in.; front, 
4 in, 
Grates, kind of... Cast-iron 
rocking 
Tubes, number of Pye 342 
Tubes, material shi : . Charcoal iron 
»  Outsidediameter... 2 in. 
»» length over tube sheets 13 ft. 28 in. 
Smokebow : 
Diameter, outside... ae ae 71 in. 
Length from flue sheet 2a me 53 ,, 
Other Parts: 
Exhaust nozzle, single or double ... Double 
‘. ie diameter... ‘ha 3 in. 
= ‘ distance of tip below 
centre of boiler c. fie ye en 
Netting, wire or plate ... Wire, in top of 
: stack 
Netting, size of mesh or perforation 3 in. by 4 in. 
Stack, straight or taper ae .. Diamond 
», diameter nal aa en 16} in. 
»» height abovesmokebox ... 42 in. 
Tender : 
Type... emis a tes Se ... Eight-wheel, 
'ank, capacity for water \ 
a a coal 12 tons 
Type of underframe ... ae Moe B 
zig ... Dou iptic 
Disiseber of wheels ; in. 4 


x, and length of journals ... 5 in. by 9 in. 
Distance between centres of journals _ 5 ft. 3 in. 
Diameter of wheel fit on axle eI in. 

‘ centre of axle ‘ ie = 
Length of tender over bumper beams 23 ft. 
lo of tank ale it wae 20.,, 
Width of tank ... oo oa «- 9 ft. 10 in, 
Height of tank, not including collar 56 in, 





THe Hampurc Lint.—The Hamburg American Line 
will shortly organise a service between Ham and 
Bombay, and Calcutta. The same company also 
organise in April a line between Italy and New York, 
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YEAR BOOKS AND ANNUALS. 

The Post Office London Directory for 1900. London: 
Kelly’s Directories, Limited, 182, 183, and 184, High 
Holborn, W.C. [Price 32s.] 

Tuts year’s directory begins a new century, for it is 
the 10lst. issue, and we are surprised that the fact 
has not been brought forward as an unanswerable 
argument in the controversy as to whether or not 1900 
begins a new century; because if there is one authorit 
on which Londoners pin implicit faith, it is on Kelly's 
Directory, and the century question ought to be 
ruled by its precedent. This faith is only the reward 
of the scrapulous accuracy which characterises the 
publication. We have not read through the 3317 pages 
of the new volume ; but experience of many years is 
sufficient to justify the remark we have made. The old 
and handy arrangement continues, and the corrections 
made include events up to December 5. A word of 
special commendation should be said about the bind- 
ing, which is of special importance in a book of such 
immense siz3 used so frequently. 


Who's Who; 1900. An Annual Biographical Dic- 
tionary. London: Adam and Charles Black, Soho- 
square. [Price 2s. 6d. net. 

Curiosity as to the personality and the history of in- 

dividuals is not a growth of modern times, but an 

innate peculiarity of mankind, but it has become 
more evident by the extent to which it is catered for 
in the public Press, by a system which is sometimes 
obnoxious. But a most useful and instructive part is 
played by the invaluable work before us. To under- 
stand intelligently the significance of opinions and of 
work done, it is necessary to know something of the 
experience of the writer, speaker, or worker, and in 
reading our daily paper or weekly review it is well 
te have at hand ‘‘Who’s Who.” The war must 
increase interest in noted actors on the field, and here 
we have, in concise form, a note of the services of 
many of the officers. There are slips, these are 
unavoidable: it is, for instance, news to learn that 

Kruger should be pronounced Kru’yer. The name of 

the cruiser Africa has long since been changed to the 

Good Hope, and the details of the progress of warships 

on pages 44 to 50 require revision: Admiral Holland 

was appointed to Chatham Dockyard this year, not in 

1895, and Admiral Aldrich to Portsmouth this year, 

and notin 1896. These mistakes we have noticed only 

in random glances at the book. 





Hazell’s Annual for 1900. A Cyclopedic Record of 
Men and Topics of the Day. Edited by W. PALMER, 
B.A. (Lond.). London: Hazell, Watson, and Viney, 
Limited, 1, Creed-lane, Ludgate-hill. 

This is the fifteenth year of publication, and 

‘* Hazell’s Annual” is fast becoming one of the indis- 

pensable books of the year. It is as difficult to indicate 

all that it contains as to suggest what it does not in- 
clude, for here we have short comprehensive articles on 
countries, men, events, scientific attainments, with in- 
formation on every subject that makes up the con- 
tents of our daily paper with its multifarious in- 
terests. Of course the incidents of the past year 
get prominent notice, and the great event of the 
moment has suggested several contributions. It 
is not perhaps widely known that while the 

Director of Transports is an Admiralty officer, the 

responsibilities for the expenditure 1est with the 

War Office. It would be interesting to consider 

the influence of such dual control. In dealing with 

ocean speed records no mention is made of 1899 

performances. ENGINEERING is quoted as predicting 

in 1897 great possibilities for the ‘Kater Wilhelm der 

Grosse ; it would have been interesting to add the 

realisation of these in the summer of 1899. Under 

‘*Navy” we have an interesting article, so that one 

or two slips are the more regrettable ; the Bedford 

class, for instance, are to be 23-knot cruisers, not 

2\ knots; and the destroyer Lee is by Doxford, not 

Earle. 

The Englishwomen’s Year-Book and Directory, 1900. 
Edited by Emity Janes. London: Adam and Charles 
Black. [Price 2s. 6d.] 

The larger sphere of woman’s labour has necessitated 

a rearrangement of this old annual, which deals with 

the part taken by women at the Universities and other 

educational institutions, with the requirements for 
public positions either of profit or pleasure, with sick 
nursing, physical training, trades and professions, 
trades unions, medical work. There is also given a list 
of works written by women in 1899, of art successes, of 
musical triumphs, and notes of the great philanthropic 
work for which women are so waited. e had almost 
forgotten to indicate that there is a section dealing 

with household work. The book is sure to meet a 

need, since women now take such a prominent part in 

public life. 

The Royal Navy List Diary and Naval Handbook for 
1900. London: Witherby and Co., 326, High Hol- 
born. [Price 3s. one 

This is a handy-sized diary, with good paper, and 





with it there is much interesting data as to the Navy. 
Mr. L. G. Carr Laughton has an interesting article on 
the naval p a the year, reviewing the work done 
up to Metenher last in the Jaying down, launching, 
and trying of warships; but we have already dealt with 
such matters up to the end of the year, so that we need 
not enter into any of the points raised. The diary 
should be welcome to everyone interested in the Navy, 
and for naval officers there is nothing better, in view 


¥ | of the data oe re. aah. a and astronomy, while 


the pages are specially prepared for recording drills, 
gun practice, and other incidents which make up the 
work of the ship. 





Monthly Star Maps for the Year 1900. By Watrter B. 
Buarkix. Edinburgh and London: The Scottish Pro- 
vident Institution. 

Mr. Blaikie states in his introduction that this series 
of maps ‘‘has been compiled to give the casual ob- 
server who knows nothing about astronomy a certain 
intelligent, although entirel pular, view of the 
movements of the heavenly bodies visible every un- 
clouded evening in Great Britain and Ireland.” In 
this object Mr. Blaikie has succeeded well. Two maps 
are given for each month, these showing the northern 
and southern aspects of the sky at 10 p.m. on the 
first day of the month, while a general key map aids 
in explaining the connection between his 24 monthly 
maps. In the latter the stars are printed in metallic 
ink on a dark blue ground, on which they show 
up very clearly. Only the brighter stars are indi- 
cated, so that the maps are not crowded with detail, 
while the fact that the moon and chief planets are 
shown in their proper positions for the dates corre- 
ss to the maps will much assist in the use of 
the latter. Besides the star maps the volume contains 
tables giving the times of rising, southing, and setting 
of the sun and moon, and a variety of interesting 
information relating to astronomical matters. 





Lockwood’s Builders’, Architects’, Contractors’, and Engi- 
neers’ Price-Book for 1900. London: Crosby Lock- 
wood and Son. [Price 4s.] 

The useful price-book for builders and architects, 

issued by Messrs. Crosby Lockwood and Son, has 

been thoroughly brought up to date. The steady rise 
in prices of material during the past twelve months 
has entailed much revision on the part of the editor, 

Mr. F. T. W. Miller. Certain additions have also 

been made to the materials listed ; amongst these we 

note the American slates, which, from their compara- 
tive cheapness and the earlier date for delivery 
usually accepted by the importers, have been steadily 
growing in favour for some years past. In addition 
to the sections dealing with old-established trades, 
this grey contains a section on electric lighting, 
which has been compiled by Mr. A. P. Haslam, 

A.I.E.E. Copious extracts from the principal build- 

ing Acts and regulations are also included in the 

volume. 





THOMAS 
uildings, 


The Stock Exchange Year-Book for 1900. B 
SxrinneR. London: 1, Royal Exchange 
E.C. [Price 28s.] 

The number of joint-stock companies is now so 

numerous—there are over 12,000, with a capital of 

700 million sterling—that their financial 1ecord as 

given in this year-book must be invaluable, not only to 

investors and speculators, but even in a more direct 
sense to all commercial houses doing business with 
such concerns ; for here at a glance one can find the 
record and the state of solvency of such clients with- 
out entering upon any private investigations, which 
are not always pleasant. The arrangement is admir- 
able for quick reference, with a good index, and experi- 
ence, for this is the twenty-sixth annual issue, gives 
confidence in its accuracy. Mr. Skinner, as is usual, 
gives a short summary of the financial history of the 

t year. At the beginning of 1899 we had the satis- 
actory combination of a satisfactory low bank rate 
with a large industrial turnover; but the Transvaal 

War and special gold requirements for India, Egypt, 

and South America told heavily upon a monetary 

situation already becoming strained by the unpre- 
cedented industrial activity prevailing throughout 

Europe and America. The increased value of money 

has acted severely upon the highest class of invest- 

ments, almost all of which are greatly lower than they 
have been for years past. The British 2? per Cents., 
which reached 113f in 1897 and 1896, and 1273 in 

1898, have declined to 99, and such of the more than 

3000 securities quoted in the Official List as rank 

as most favou investments have cor ndingly 

suffered. This depreciation is in favour of new in- 
vestors. It is now easy to get 3 per cent., and 
from that to 4 per cent. can be safely got by those 
who have business instinct enough we themselves 
or their bankers and brokers to discriminate. But 
while the increased value of money has brought down 
to more reasonable levels a long list of very choice 
securities, the prosperity of trade all over the world 
has greatly benefited the more contingent securities, 
and rarely have so many opportunities parsed before 





the eyes of those capable of availing themselves of 


them. 


C. H. Bailey’s Table of Distances from Port to Port. 
—This pocket-book, issued by the owner of well- 
known Tyne engine works at Newport and Barry, on 
the Bristol Channel, gives the distances between 
almost every port to every port in the world. There 
are nearly 20,000 separate records, all most con- 
veniently arranged for quick reference, the idea being 
to assist engineers to compete for bunker coal, or for 
fixing the a duration of a voyage, and for 
chartering. e price is 7s. 





The ‘* Mechanical World” Pocket Diary and Year-Book 
for 1900. Manchester: Emmott and Co., Limited, 
ogy World Offices, New Bridge-street, [Price 

. net. 

We have frequently commended this annual during 

the thirteen years it has been in existence, as most 

useful to workmen and students, as it gives much 
interesting data concerning the properties of materials, 
gases, &c., with notes on the strengths of working 

parts of machines, &c. 

Donaldson’s Engineers’ Annual, Almanac, and Tide Table 
for 1900. By Purp R. Owens, M.I. Mech. E. 
Liverpool: 25, Lower Buildings. 

This is an annual for marine engineers, and in it we 

have tables of distances, tidal records, ready-reckoning 

tables, weights and measures, a log-book of dates with- 
out any order however, and short notes on subjec!s of 
interest to the “‘mariner.” The price is 1s. 





The Gloucester Diary and Directors’ Calendar for 1900. 
Published for the Gloucester Railway Carnage and 
Wagon Company, Limited. 

This diary is really a diary and catalogue combined, and 

for those interested in railway plant the diary is none 

the worse for that. There is an ingenious table worth 
noting, in which a director, a member of council or 
any institution may find at a glance the dates of each 
first Monday, fourth Tuesday, last Friday, and so on, 
of each month, upon which his meetings may be held. 


Railway Diary and ee Direc for 1900. Pub- 
lished by McCorquodale and Co., Limited, Carding- 
ton-street, Euston-square, London, N.W. [Price 1s.] 

The officials of all the leading railways are given, with 
tables for recording the traffic receipts for each suc- 
cessive week, notes of the dividends for ten years, 
investment tables, and other data useful for share- 
holders, officials, and others interested in railways, 
besides the usual diary. The firm also issue a wall 
calendar with similar data. 








Almanach du Drapeau, Livret du Patriote, du Marin 
et du Soldat, 1900. Paris: Hachette et Cie, Boule- 
vard St. Germain 79. 

In this almanac there is a greater variety of dia- 

grammatic records than we have teen in the same 

space, dealing with flags, the Army and Navy, the 

appliances used, the mode of life and exercise, &c. 

It is calculated that the people of Europe of succeed- 

ing generations numbered in 500 years 3000 millions, 

and of these 140 millions of soldiers have died in 
war. In France the ple numbered 331 millions, 
and war claimed 16 millions. In those 500 years there 
have been 230 years with French wars on foreign 
soil; 52 years of war in France against foreigners ; 

39 years of religious war; and 32 years of civil 

war—a total of 353 years out of the 500. Again, 

in France 44.74 per cent. of the population are 
agriculturalists, 31.5 industrial workers, 12.85 per 
cent. belong to commerce (merchants), &c., and 

10.91 per cent. belong to the liberal professions. 

These, and a thousand-and-one other data, are most 

vividly recorded diagrammatically, and we lay the 

book down wishing for a British book on similar lines. 





Calendars and Diaries.—We have received a large 
number of calendars and dairies. We give first notice 
to ‘The Easel Calendar,” by Henry Simon, Limited, 
milling engineers, Mount-street, Manchester, not only 
for the boldness of the date, but for the motto on each 
day. This was a special success of the late Mr. Simon, 
and each quotation is a great sermon on moral philo- 
sophy, which need not be forgotton even in the office. 

The Electric Power Storage Company, Limited, 
have issued a useful form of Blotting pad and diary 
combined, the diary being accompanied by a price list 
giving particulars of the various types of storage 
batteries now made by the company. 

From Messrs F. Reddaway and Co., Limited, 50 and 
51, Lime-street, London, we have a neat leather- 
edged blotting-pad, with a diary extending across the 
top of the ms with a page for each week, so perforated 
that it can be torn of, and with a flap cover. 

Messrs. Eason and Son, Limited, 80 Mid. Abbey- 
street, Dublin, send their eminently useful ‘‘ Every- 
Hour Diary,” where, with a full week on the double- 
page, arrangement is made for noting the engagement 
of each hour or half-hour so that it can be seen at a 
glance. This is a table diary with blotting-pad, but 
& correspondingly handy system is adopted on 4 
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pocket diary for each month, while other pocket 
diaries are also issued. 

The ‘‘ White Star Easel Calendar,” which is quite an 
artistic production, has a reries of views of the 
Oceanic in various stages of construction, and of her 
saloons. 

Messrs. Bemrose and Sons, Limited, 23, Old Bailey, 
Hanley, and os Derby, send a really neat diary 
for each month of the year, suitable in size for the 
vest pocket. It has good paper, and is specially com- 
mendable as it is without superfluous printed matter. 

The Sun Fire Office, London, send a well-printed 
calendar for hanging on the wall, and combination 
calendars and blotting-pads. Messrs. Robert Boyle 
and Sons, ventilating engineers, Glasgow and London, 
send an almanac printed on celluloid with several 
ecales for measuring drawings, of a size and in a neat 
case suitable for the vest pocket. A combined blot- 
ting-pad and diary, the usefulness of which for blot- 
ting purposes is interfered with by the amount of 
printing on the sheets, coxes from the Cape Asbestos 
Company, Limited. 

Messrs. E. R. and F. Turner, Limited, milling 
engineers and makers of steam engines and boilers, 
St. Peter’s and Greyfriars Works, Ipswich, send a 
hanging calendar with a page for each day in the year, 
containing smart epigrams to awaken a train of 
profitable thought each day. A similar calendar 
comes from the Willesden Paper and Canvas 
Works, Limited, Willesden Junction, London, N.W. 
Messrs. Julius Sax and Co., Limited, 119, Cold- 
harbour-lane, S.E., have arranged a hanging wall 
culendar with one page to the month on an imitation 
electric bell printed on cardboard as typical of 
their electrical output. They are amongst the 
oldest electric bell makers in the country. We have 
calendars also from from Messrs. Pettitt and Cox, 
wholesale stationers, 22 and 23, Frith-street, Soho, 
London ; the Henry Wells Oil Company, Deansgate, 
Manchester ; Messrs. John M. Henderson, King-street 
Engineering Works, Aberdeen; Messrs. J. Halden 
and Co., makers of engineers’ drawing-office materials, 
8, Great Chapel-street, Victoria-street, London, 8. W.; 
Messrs. Whitting Brothers, Limited, electric engi- 
neers, Cannon-street, London, E.C.—-quite a delicately- 
shaded calendar, with just enough and not too much 
advertisement ; Messrs. Neale and Wilkinson, 32, St. 
Mary Axe, London, E.C,, with a view of the Norman 
in Table Bay; from Mr. Fred P. Hunt, Derby-build- 
ings, Fenwick-street, Liverpool—quite a grand wall 
coloured calendar, with many illustrations of the 
British Navy; from the Rugby Portland Cement 


Company an immense card with brightly coloured pic- | i 


tures of natural and geological phenomena of various 
periods; from Messrs. Partridge and Cooper, stationers, 
191 and 192, Fleet street, London, E.C.; the Trent 
Navigation Company, Carriers, Island-street, London- 
road, Nottingham ; the P. and O. or showing 
the dates of departure of their famous mail steamers, 
the fleet now including 297,692 tons of ships; from 
Messrs. Shand, Mason, and Co., a wall calendar, with 
a fine process engraving of the great Cripplegate fire ; 
and from Messrs. Peckett and Sons, Atlas Locomotive 
Works, Bristol, with an illustration of their latest 
saddle tank locomotives. 





BOOKS RECEIVED. 

The Incorporated Gas Institute. Transactions, 1899. 
Edited by Watter T. Dunn, Secretary. London: 
Offices of the Institute. [Price 10s. 6d.] 

Society for the Promotion of Engineering Education. Pro 
ceedings of the Seventh Annual Meeting, held in Colum- 
bus, Ohio, August 17, 18, 19, 1899. Vol. VII. Edited 
by Tuos. C. MENDENHALL, IRA O. BAKER, ALBERT 
Kinessury, Epcar Marsure, Committee. Published 
by the Society. 

Water Works for Small Cities and Towns. By JOHN 
GoopaLt. New York: The Engineering Record. 

Annuaire pour Van 1900, publié par le Bureau des 
Longitudes. Paris: Gauthier-Villars. [Price 1fr. 50c ] 

Electric Power Transmission: a Practical Treatise for 
Practical Men. By Louis Bett, Ph.D. Second edi- 


tion, revised and enlarged. New York: Electrical 
World and Engineeer. 
Unwin’s Chap Book, 1899-1900. London: T. Fisher 
Unwin. [Price 1s. ] 


New Zealand, — and Reports Relating to Minerals 
ard Mining. ellington, N Z. By authority: John 


Mackay. 
Festschrift zur Eriffnung des Dortmund-Ems Kanals, 
1899 


Rules for Railway Location and Construction of the 
Northern Pacific Railway —s By E. H. 
McHenry, M. Am. Soc. C.E. New York: Enoineer- 
ing News Publishing Company. [Price 50 cents.] 

Gedenkboek van het Koninklijk Institut van Ingenieurs, 
1847-1897. (Mémorial publié a Poccasion du Cinquante- 
naire de U Institut Royal des Inoénieurs Neerlandais 
1847-1897. Traduction Frangaise du Texte.) La Hague ; 
Van Langenhuysen Fréres. 

Lubrication and Lubricants; a Treatise on the Theory 
and Practice of Lubrication and on the Nature, Pro- 
perties, and Testing of Lubricants.. By Lzonarp ARCH 
Butt, F.1.C., F.G.8S., and R. Mountrorp Dre ery, 
M.I. Mech. E., F.G.S. London: Charles Griffin and 


Ge., Limited. [Price 21s.] 





INDUSTRIAL NOTES. 


THE report of the chief labour correspondent of the 
Board of Trade on trade unions in 1898, is a belated 
report, for it comes to us only the second week of 
1900. It may be that the report was rendered 
late by the effort made to include trades councils and 
federations whose reports are not, as a rule, so re- 
age d published as those of trade unions proper. 

he total number of trade unions and other bodies 
dealt with is 1267, with an aggregate membership of 
1,644,591. The number of separate unions decreased 
in the year by 40, but the number of members increased 
by 33,207, or a little over 2 per cent., showing a slower 
rate of advancement than in 1897. The groups of trades 
with the most important increases in membership 
were the mining and the building trades, the greatest 
decrease being in the engineering trades and in rail- 
way workers. The decline in membership in the en- 

ineers’ unions was due to the protracted strike and 
ock-out. In the engineering and ag. rene group 
the decrease in members is probably due to the extra 
charges upon members to make good the expenditure 
during the dispute. The great dispute in the coal in- 
dustry of South Wales and Monmouthshire produced, 
it is said, comparatively little effect on the funds of 
trade unions, the men being for the most part non- 
unionists. A new feature in the report is an analysis 
of the financial rules of the chief trade unions. 

The introduction to the general report reviews the 
history of the work of the department from the date 
of its first report in 1887, showing the growth and 
character of that work, and some of its difficulties. 
In 1887 only 18 trade unions were reported upon; in 
1888, only 87, and in 1889 only 104, whereas the pre- 
sent report deals with 1267 unions. The chief diffi- 
culty has been to get information as to unregistered 
trade unions, which societies are not compelled to 
make returns. Why trade unions should object to 
registration is not very clear, for they obtain very 
distinct legal advantages by registration. If the 
officials object, the members ought to insist upon re- 
gistration. 

For the purposes of comparison, 100 of the principal 
unions are selected. These include 1,043,476 members, 
or 63 per cent. of the total, leaving only 601,115, or 
37 per cent. of membership to the other 1167 societies. 
One very excellent reason for the selection of 100 trade 
unions out of a total of 1267 is the comparative com- 
pleteness of their returns: the other societies’ returns 
are very incomplete. The selected unions are also 
representative in character of the different important 
ri rg Thus, fourteen belong to tke building 
trades, fourteen to mining and quarrying, fourteen to 
engineering, shipbuilding, and iron and steel trades, 
twenty to the textile trades, four to the clothing 
trades, ten to transport labour, seven to the printin 
and cognate industries, five to woodworking an 
furnishing trades, three to the food and tobacco 
trades, two to the glass trades, the remainder covering 
general labour and miscellaneous industries. 

During 1898 there was a decrease of unions from 
1307 to 1267. The total number dissolved was 56, 
new unions established 35, amalgamated with other 
unions 19, The number of branches of unicns in- 
creased from 13,335 to 13,738. The increase of mem- 
bership was from 1,611,384 to 1,644,591, equal to 
33,207, or 2 per cent., as compared with an increase of 
8 per cent. in 1897. The number of registered unions 
was 594, with a total of 1,234,635 members. In 140 
unions females are members, the total being 116,016, 
or 7 per cent. of the whole. In the unions to which 
they are admitted they form 41 per cent. of the whole. 

The following Table refers to the 100 chief unions 
already enumerated. 








| Member 
} , | Funds at : 
Year. Increase. — End of - 2 
| * | the Year. | 
| the Year. 
|. £2 | &£ | .& — | nombers 
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The mode of expenditure has special interest for 
the general public. Here is a brief summary of the 
expenditure for the seven years to the end of 1898: 


Expenditure. Amount. phony 
On unemployed and other £ 
benefits ... ...  ... 6,355,609 59 
On labour disputes ... 2,473,036 23 


¥or working expenses 1,895,721 18 


Thus benevolent objects, or provident benefits, ab- 
sorbed 59 per cent. of the total expenditure, as com- 
pared with 23 per cent. spent in dispute benefit. The 
official expenses seem high; very high as compared 
with the past, when even from 10 to 124 per cent. 
was considered a rather high proportion of the total 
expenditure, 

The proportionate expenditure by the 100 selected 
unions, on the several benefits during the seven years, 
vary as follows: Unemployed benefit from 16.2 per 
cent. to 31.8 per cent. Dispute pay from 11.5 to 
34.2 per cent. Sick and accident benefit from 
13.0 to 20.0 per cent. Superannuation benefit 
from 6.1 to 11.5 per cent. neral benefit from 
4.0 to 6.1 per cent. Other benefits from 33 to 
9.6 per cent. Cost of management from 13.6 to 
21.9 per cent. Those percentages show how and 
where the money of the unions go. Dispute benefit 
is rather high as compared with former years; but 
there have been exceptional circumstances, causing an 
increase in the last two or three years. The growth 
of superannuation benefit is not so large or continuous 
as might have been expected. The average for the 
seven years is 8.7 per cent; the lowest ratio was 
in 1893, when it was 6.1 per cent.; the highest in 1896, 
when it was 11.5 per cent., falling to 8 per cent. 
again in 1897, The percentage of members of the 
unions superannuated is 1.7 per cent.; the proportion in 
the group of the engineering, shipbuilding, and other 
iron, steel, and metal trades being 2.7 per cent. In 
three other groups the percentage is even — 
Altogether the report is a valuable addition to labour 
literature, and does credit to the Labour Department 
for fulness of facts, and arrangement of details. 

The monthly report of the Ironfounders’ Society for 
January indicates prosperity in trade. It says: ‘‘The 
past year has been a period of extraordinary pro- 
sperity, the enormous expansion of trade not being 
confined to any single department. Some industries 
which were threatened with extinction have been re- 
vived, with a fair prospect of permanence.” The report 
quotes the figures as to the output from the ship- 
building yards, British and Irish, as an indication of 
our vast activity in 1899. It continues : ‘‘In the iron 
and steel trades business has been exceptionally brisk. 
The — has been the largest, and the shipments 
and local consumption the heaviest, for many years. 
Prices have advanced to a figure not reached since 
1873, and in some departments wages have gone up 
fully 20 per cent. within the past twelve months. For 
example, the Cleveland ironstone mines have had 
their wages raised 234 per cent., blast-furnacemen 203 
per cent.; puddlers have gained ls. 3d. per ton, and 
other classes of workmen from 10 to 124 per cent.” 
The returns as to the state of trade fully confirm tha 

eneral remarks of the officials. There has been an 
increase of 114 on donation benefit; but even now 
only 404 are on that benefit out of 17,971 members ; 
four were on dispute benefit—increase of three ; on 
sick benefit 543—increase of 108; on superannuation 
benefit 869—increase of ten: there was also an increase 
from 59 to 94 on travel, &c. Net increase in the funds, 
270; the cost was about 8}d. per member per week. 
But the funds increased from 89,918/. 3s. 4d. to 
92,5677. 103. 8d.—increase 2469/. 7s. 5d. In a sub- 
sequent paragraph of the report, the increase on dona- 
tion benefit is mostly attributed to the holidays, &c., 
at the end of the year. The following Table shows 
the variations in the state of trade from the point of 
view of the branch secretaries; the changes are not 
serious in any case : 


This Month. 


Last Month. 




















State of Trade. oe 

Places. |Members.| Places. |Members. 
Very good we Be 77 9,861 94 18,897 
Good . + ool 35 6,468 26 3,218 
Not so good } 1 392 1 386 
Moderate 6 437 2 212 
Improving 1 108 1 108 

Declining 3 597 

Slack .. 2 108 1 20 
Totals ve --| 185 17,971 125 17,871 








The report of the Amalgamated Society of Carpen- 
ters and Joiners for January shows that the season of 
the year, and the holidays at the end of the year, 
have caused a large increase in the number of unem- 
ployed, but not a serious increase when the time and 
the circumstances are taken into account. Out of a 
total of 61,871 members, 1531 were on unemployed 
benefit ; the totals include all the foreign members, 
and those in the United States, Australasia, and 
South Africa, There were also 1508 on sick benefit 
and 842 on superannuation benefit. In referring to 
the past year, the report states that it was one of 
exceptional activity, and also of exceptional anxiety. 
The latter was more especially in respect of the house- 
building trade. It was not caused by any lack of work, 
but by unsettled conditions and threatened lock-outs by 
the Employers’ Federation. The Plasterers were to 








Aggregate expenditure 10,727,366 100 


blame for a good deal of the trouble and uncertainty. 
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The state of unrest caused the Amalgamated Society 
to husband its resources, so as to be in a position to 
meet any emergency, not only as regards funds, but 
also as regards organisation. One of the oldest local 
unions in Ireland—that at Limerick—has joined the 
Amalgamation. There are indications in a very long 
branch resolution of a good deal of friction between 
the ship joiners and the shipwrights ; and the former, 
members of the Amalgamated Society, complain that 
the ship joiners are not adequately represented when 
any local dispute arises. “the reply of the Council 
shows that if there has been any inadequate repre- 
sentation, it has been in favour of peace. It is pointed 
out that at great labour and cost the line of demarca- 
tion of work has been mutually arranged by the two 
unions. One Manchester branch proposes a levy of 
4d. per member per year to send into Parliament 88 
members at an fl se of 300/. a year each, but the 
Council point out that the rules forbid any such levy. 
One London branch proposes to restrict the number 
of apprentices, but apprentices are already too few. 
Another London branch proposes to invest 15,000/. in 
co-operative building. The idea is to build houses 
suitable for the members, and let them at reduced 
rates, or cell them to members, as the case may be. 
Such attempts have not hitherto been very success- 
ful, but failure does not discourage men from further 
experiments, even if further failure is probable. 


The report of the Associated Blacksmiths shows that 
the state of trade continues satisfactory. In spite of 
the season of the year there was only an increase of one 
on the unemployed list. Wages are good, work is 
abundant, and, therefore, the report says that there 
ought to be no difficulty in paying contributions and 
dues to the society. This is said because there is a 
decrease of 37 members, and yet, the report adds, 
some of the backsliders find no difficulty in drawing 
benefits. This shows laxity in branch management, 
for a member out of limits is out of benefit, as in the 
case of friendly societies. Trade benefit, that is dis- 
pute pay, cost 76/. 15s. 7d. in the month. Some of this 
outlay was caused by two members being victimised 
at Leith. A case of some importance under the Com- 
pensation Act has been tried in the Scotch courts, 
details as to which are given in the report. The 
officials think that it will become imperative to 
establish a defence fund, as ‘‘ the Iron Trades Em- 
ges Insurance Association” was the real respon- 

ent in the case quoted. This society has n 
affected by the war in South Africa, two of the 
members being now shut up in Kimberley, and 
the question has arisen as to their relief, as mem- 
bers. The branches are told that this can only 
be from the contingent fund. Particulars are given 
of the proposed conference on labour representation 
to be held next month in London. There is every 
probability of a plethora of labour candidates, with a 
scarcity of labour constituencies at the next general 
election. The fight will be a curious one from the 
labour standpoint, as well as politically. 

The position of the engineering trades throughout 
Lancashire continues generally very satisfactory. The 
prospects favour a continuance of activity for some 
time forward, as most of the firms have a sufficiency 
of orders on their books to keep them well employed 
for the next six months, and in some instances well 
over the present year. The returns of the numerous 
branches of trade unions show a decreasing number 
of unemployed, with, it would seem, a prospect of 
a further lessening of the proportions of members out 
of work. In some departments of engineering, how- 
ever, there are again complaints of a falling off in the 
weight of new work coming forward, especially in 
the machine-tool branches, and in the heavy stationary 
engine department. But builders of the lighter class 
of stationary engines are as busy as ever, and there is 
a considerable amount of new work offering in the 
locomotive and wagon-building branches. It may be 
that the falling off is more apparent than real. If 
the firms are so full of work that they cannot guaran- 
tee early deliveries, of what use is it to offer on the 
chance of awaiting completion of order for months to 
come? In the finished iron trade there was an ad- 
vance of 10s. per ton last week,.and prices were firm 
at the enhanced rates. 

In the Wolverhampton district manufacturers of 
finished iron were pressed with negotiations for new 
contracts up to the eve of the quarterly meetings, but 
they held their hands until the result of these meetings 
were made known. Government orders for railway, 
bridge, and girder iron, and for other material for war 
purposes, have been —. and the works for the 
supply of those orders have been at high pressure. 
The prices of marked bars have been very firm at the 
advanced rates of 11/. per ton. Unmarked iron has 
been in heavy request, and, notwithstanding the re- 
cent advance to 10/. per ton, makers have further in- 
creased the rates on all new orders offered for accept- 
ance. Common black sheets are 5s. per ton dearer, 


and an advance of 20s. per ton has been declared on 
other classes in proportion, 


In the Birmingham district a brisk business was 
done at the quarterly meeting. The present rates for 
iron are better than they have been for thirty years. 
The demand for railway material and for all construc- 
tive purposes generally has been most active, both for 
home and on foreign account. It is the same as regards 
engineering material, for foundry purposes, and for 
railway wagons. Even the high rates do not seem to 
diminish the demand for all kinds of material. The en- 
gineering branches are exceedingly busy in most cases. 

The Miners’ Federation Conference, held in Birming- 
ham last week, had good reason to be jubilant over 
the present position of affairs in the federation dis- 
tricts. The maximum wage has been increased to 
60 per cent on the basis of 1888, with an immediate 
advance of 5 per cent. in wages. On this basis the 
conference wisely accepted the proposal to insure the 
existence of the Conciliation Board to January, 1904, 
or four years from the commencement of this year. 
At the conference Mr. Pickard, M.P., said that he 
regarded 30 per cent. as the minimum, and he hoped 
that the benefits of the arrangements would be ex- 
tended to the whole of South Wales and Monmouth- 
shire. The conference reasserted the demand for an 
eight-hour day from bank to bank by Act of Parlia- 
ment, and singularly enough the delegates decided 
against the attempt in their own Bill to strive to fix a 
limit of eight hours for persons under twenty-one 
years of age, on the grounds that if that measure were 
carried, those above twenty-one years of age would 
have to wait. If that argument had been used in the 
days when the Ten-Hours Factory Bill was proposed, 
the factory workers would have had to wait for more 
than half a century for legislation. 





Great efforts are being made to insure support for 
Mr. Sam Woods’ motion on the Address when the 
House of Commons meet with respect to Government 
workers. Not only is the Parliamentary Committee 
active, but also the London Trades Council, and many 
other bodies. The workers want not only the eight- 
hour day in all cases but also a minimum wages, below 
which no man shall be employed. It is also proposed 
by the London Trades Council that eight hours and 
a minimum wage shall be given to all employés of the 
London County Council. Nurses and attendants at 
county asylums are to work 60 hours per week. What 
becomes of the proposal of an eight-hour day for all 
persons ? 

The dock labourers at Dundee struck last week against 
the right of the employers to engage non-union men. 
Subsequently the local secretary of the Shipping Fede- 
ration made application to the Harbour Trust to lease 
the refreshment-room and ring of the cattle dépét for 
the use of 3000 labourers who were engaged to come 
to Dundee and take the places of those on strike. 
The application was granted. The strikers will soon 
regret their action. 





There is a danger of a big strike and lock-out in 
the baking trades. A dispute has long been pending, 
but in one way or another a crisis has been averted 
hitherto. Now, however, there is a disposition to 
adopt extreme measures. Only about 280 are at pre- 
sent involved, but it is expected that from 5000 to 
6000 will be affected unless terms are agreed to. 





There is some unrest in the Lancashire cotton trade, 
From Ashton-under-Lyne comes a report of a strike 
of the piecers in the Hyde cotton-spinning trade for 
a 10 per cent. advance upon *‘ ball” work. The strike 
at Moseley has been settled by a concession of extra 
pay for extra work. The joint committee does not 
seem able to avert disputes in all cases, but only a 
few eventuate in a strike. 





The Board of Trade has appointed an umpire to deal 
with the question of clickers’ wages in the Northamp- 
ton boot and shoe trade. The arbitrators failed to 
agree to terms ; hence the appointment of an umpire, 
in accordance with the agreement under which the 
Board of Conciliation in the Boot and Shoe Trades 
was established. 

The labourers employed on the electric tram lines 
at Southampton struck work last week for an advance 
in wages of 4d. per hour. The contractors refused 
to concede the demand ; hence the strike. 

The coalminers in the Forest of Dean will obtain a 
10 per cent. advance in wages this week, as a result 
of the large increase in the price of coal, wages being 
regulated on that basis. 

he tailors of Douglas, Isle of Man, have given 
notice of an advance of 4d. per hour ; the present rates 
are 44d. per hour. 

The great railway strike in Western Australia, 
which at first threatened to be of a serious character, 
suddenly ended by concessions. The men had seized 
trains en route, but no great damage was done. Hup- 
pily, further danger is averted. There was great fear 
of disastrous consequences if the strike had continued 





and developed. 





ELECTRICAL INSTALLATIONS ON BATTLE. 
SHIPS.* 


The Electric Plants of the Battleships Karsearge and 
Kentucky. 


By Naval Constructor J. J. Woopwarp, U.S.N. 
(Concluded from page 32.) 


Contact Fingers.—On the wooden block supported by 
the frame are several contact fingers, insulated by the 
block from each otherand from the frame. These fingers 
are stamped from copper, and are held in ‘sag by 
springs and adjusting screws, so that when the cylinder 
is rotated its contact rings will make firm contact with 
the fingers, the springs of which give sufficient pressure 
to insure a electrical connection. The contact 
fingers are supplied with binding posts in which wires or 
cables are fastened, making the necessary connections 
between the line switch, motor, rheostat, and solenoid 
brake, if used. In some cases these wires are carried 
directly out to the back of the frame, being insulated 
from it by rubber bushings, and in other cases the leads 
are carried down the inside of the frame and brought out 
through a hole in the bottom. The fingers are fastened 
in their bases by means of small screws which readily 
permit of replacing any which — be injured. The 
adjusting screw is provided with a check nut, so that the 
screw will not jar loose after the finger has once been 
adjusted. The bases are fastened to the wooden block 
by means of screws, and the wooden block is fastened to 
the controller frame in a similar way. 

Blow-out Magnet.—In order to reduce the burning of 
the contacts, which would naturally result to some extent 
from the operation of the controller, a magnetic circuit 
is provided which has the effect of instantly breaking the 
electric arc formed when a | circuit is broken. This 
circuit is produced by means of a spool or coil surrounding 
the lower end of the cylinder shaft. 

Are Deflector.—In order to more thoroughly insulate 
the fingers from each other and from the cylinder and 
pole-piece, strips of fire-proof insulating material are pro- 
vided extending between the fingers and pole-piece, with 
division plates extending from this plate between the 
fingers themselves, and, in some cases, an additional plate 
is provided between the finger bases and the cylinder. 
These insulating plates prevent the arc, when thus 
formed, from being blown from one finger to the next, 
thus making a short circuit, which might otherwise occur, 
and thus impair the effectiveness of the controller. 

Star-Wheel.—In order that the operator may judge of 
the position of the cylinder while operating it, without 
looking at it, a wheel is fastened to the cylinder shaft, 
containing several notches or teeth, which engage a roller, 
supported on the end of the pawl], which is pressed against 
the star-wheel by means of a spring, As the cylinder is 
rotated this pawl offers some resistance to the movement 
of the handle, and as it moves into the notches the effect 
is vag A felt by the operator, who should leave the con- 
troller handle only in the position shown on this pawl 
and star-wheel, because it is at these points that the 
fingers make the best contact with the cylinder. It 
should not be left at intermediate points. Also the star- 
wheel gives the additional advantage of making a quick 
break at the time of passing from one position to another, 
as the tension of the spring helps turn the cylinder after 
the roller has passed the point between two notches. On 
one of the controllers, as will be afterwards described, 
there is only one notch on the star-wheel to indicate the 
off position of the controller. 

Detailed Description of Controllers, —There are five 
different kinds of controllers used on these ships, divided 
into three general classes, according to the kind of work 
that they are to perform, and are arbitrarily designated 
as R, B, and P. 

R Controllers.—The R controllers are rheostatic in their 
method of operation, and are used for the purpose of 
starting, stopping, reversing, and controlling the speed of 
the motors. They are particularly adapted for motors 
designed to carry a load in either direction. In this type 
of controller the combinations are such that when the 
cylinder is turned to the first position in one direction, 
the circuit contact rings on the cylinder make connection 
with corresponding contact fingers, connecting the motor 
armature and field to the line, and having in its circuit 
the rheostat connected to the controller. On further 
rotation of the cylinder, the rheostat is gradually short- 
circuited, until at the last position of the cylinder the 
rheostat is entirely cut out of circuit, the motor then 
attaining its maximum speed. returning the handle 
to its original position, this rheostat is again introduced 
into the cireuit, and the motor slowed down and stopped. 
When the cylinder is turned in the opposite direction, 
the same effect is produced with the rheostat, but the 
direction of current through the armature, but not 
through the field, is reversed, and the armature rotates 
in the —— direction. : 

Two kinds of R controllers are used, each given an 
arbitrary number by the manufacturers, one being known 
as R 23, used with the 13-in. rammer and elevating 
motors; and the other known as R 31, used with deck 
winches. f 

B Controllers.—The B controllers are those which are, 
designed to give electrical braking. By this the electric 
solenoid brake used in some cases 1s not meant, as that is 
simply a mechanical brake electrically operated. But in 
the B controller the motor is made to run as a generator 
by the momentum of its armature or load, and in this way 
reduces its speed or stops itself. Two kinds are used ; 
in one kind, used on the 13-in. and 1-in. ammunition 
hoists, and the 6-pounder ammunition winches, the 
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ELECTRICAL INSTALLATIONS ON AMERICAN BATTLESHIPS. | 
(For Description, see Page 102.) 


Fig.6. Looking toward rear of Turret. 
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various combinations are made on a single cylinder ; 
while in the other kind, used for boat-cranes, the braking 
effect is obtained by means of a second cylinder indepen- 
dently operated. In both kinds of these controllers the 
contacts are arranged, so that in hoisting a load the 
operation is exactly the same as on one side of the R con- 
trollers, but when acting as a brake-controller for lower- 
ing a load, or for carrying very light loads, a different 
combination is made, so that the rheostat to which the 
controller is connected, instead of being in series with 
the armature and gradually short-circuited as the armature 
is brought up to speed, is connected across the line in 
shunt with the armature. By this arrangement a small 
amount of current is taken from the line through the 
rheostat during the time that the armature is being 
operated, besides the current taken or given out by the 
armature itself. On the first brake position of this con- 
troller the rheostat is connected across the line and the 
armature is in shunt with a very small portion of the 
rheostat, so that if the load is sufficient to start the motor 
it will operate as a generator, passing a certain amount 
of current through the armature and this small portion 
of the rheostat with which it is in shunt; but if the load 
does not start the motor, the armature will receive a small 
amount of current from the line through the rhkeostat. 
If the armature does not start in this position, turning 
the controller cylinder further will connect it in shunt 
with a greater portion of the rheostat, thus causing it to 
run faster if the load drives it as a generator, or causing 
more current to pass through the rheostat into the arma- 
ture in case it does not start. As the cylinder is turned 
still further the armature will be brought up to full speed, 
no matter whether the load is sufficient to drive it as a 
generator, or whether it requires current from the line to 
run it asa motor. In this way the speed can be controlled 
within proper limits, no matter whether it is lifting the 
load or is driven by its load. This does not take place in 
the case of the ordinary rheostatic controller, in which 
case more resistance turned into the circuit will cause the 
armature to run faster when it is driven by its load, and 
there is no wey of reducing its speed below its full load 


8 R 

Three kinds of B controllers are used, designated as 
B 15, B15 B, and B 17. The B 15 controllers are used 
with 8-in. and 13-in, ammunition hoists, the B 15 B with 
the 6-pounder ammunition winches, and the B 17 with 
boat cranes. 

P Controller.—This type of controller is used where 
the voltage of the generator is to be varied in order to 
obtain a change of ae of the motor, and is therefore 
called a variable voltage controller. There is only one 
kind of these controllers on these ships, known as the P 2, 
for controlling the rotation of the turrets. It is radically 
different from the other controllers both in design and in 
system of control, although it retains the general features 
given in the general description, but the proportion and 
arrangement of its contacts are quite different. 

General Description of Controlling Panels.—Controllin 

yanels are supplied with all chain ammunition hoists an 

lowers. They are similar in design and construction, 
but differ in details in order to make them applicable to 
the three kinds of motors which they operate. 

The panel consists of an enamel slate slab 24 in. by 
12 in., carrying on its face the fuses, switches, and 
rheostat arms, the rheostats ong on the back. The 
rheostats are protected at the side but not at the top and 
bottom. The front is guarded by perforated-hinged 
cover fastened by a padlock. The terminals for wires 
are on the back of the slate at the top and bottom. 

Main Switch.—The main switch of the panel is at the 
top, being triple-pole double-throw on all except those 
-~4 the exhaust blowers, which are double-pole single- 
throw. 

This triple-pole double-throw switch is connected 
through fuses to the three lines of the mains, the hinge 
posts being connected to the motor. The lower and 
middle right-hand posts are connected to the middle one 
of the upper posts, so that when the switch is thrown up 
the armature of the motor is operated at 150 volts, and 
the field excited at 80 volts; when the switch is thrown 
down both armature and fields are excited at 80 volts to 
give approximately one-half speed. It is necessary to 
excite the shunt field at the same voltage in both cases 
in order to obtain the proper field strength. 

Field Rheostat.—The neld rheostat is connected in 
series with the field, and regulates the speed of the motor. 
A plate above the rheostat contacts indicates that the 
arm should be turned against the sun to reduce the speed, 
and with the sun to increase it, the plate being marked 
**fast” and “slow.” 

Starting Rheostat.—The starting rheostat at the bottom 
of the panel is to start the motor, and also to protect it 
from damage in case of an overload or failure of current. 
This rheostat must never be used for speed regulation. 

It consists of three parts, the rheostat and face, the 
release magnet, and the overload relay. 

The rheostat arm swings on a central spindle and 
touches blocks at each end. Those blocks in which it 
rests when off are not connected to the circuit. 

This arm is held in the off position by a spiral spring 
at the centre, one end of which is fastened to the rheostat 
arm, and the cther to a cap with a hexagonal-faced 
this cap being held from turning on the central spindle 
by a set screw. The tension of this spring depends upon 
the position of the set ecrew with relation to the arm 
when off. 

The contacts on the arm consist of U-shaped copper 
leaves bearing on end, and must always be kept flexible 
in order to insure good connection with the resistance 
blocks without unnecessary friction. 

Release Magnet.—The automatic release magnet, located 
at the upper left-hand side of the rheostat face, is de- 
signed to hold the arm on while the circuit is alive; but 


when the armature fails, to release the arm, which will 
be thrown off by the spring. This magnet consists of one 
spool in series with the motor fields. The pivoted iron 
armature which it attracts, engages with a detent spring 
upon the starting rheostat arm, and locks the latter as 
a | as the magnet is energised, but releases it when the 
field current fails. The iron armature should never touch 
the iron pole-pieces of the magnet, but should always 
be separated by a small gap of non-magnetic material, 
because the residual magnetism of the magnetic circuit 
would be liable to hold the armature after the excitin 
current had ce bis magnetic contact is prevent 

by a brass screw in each end of the armature projecting 
slightly so as to strike the pole-piece first. These screws 
are adjustable, and must never be drawn back so as to 
become inoperative. 

Overload Magnet.—A magnet, at the lower right-hand 
corner of the rheostat, is designed to protect the motor 
against overloads. This coil is connected in series with 
the motor armature, and attracts an iron armature pivoted 
at one end and resting horizontally below it.. This arma- 
ture has a leaf copper strip supported at its free end. 
When the armature is raised, the strip connects two 
brass posts, which are themselves connected to the ter- 
minals of the release magnet. Consequently, when the 
current in the motor armature ex the amount for 
which this device is set, the armature is raised, the release 
magnet short-circuited, and the rheostat arm released, 
causing it to pass to the off position and open the motor 
armature circuit. The guide in front of the overload- 
magnet armature is stamped with a scale showing the 
number of amperes at which the device is set to operate, 
the armature having been set at the proper position when 
the motor was not running. If the starting rheostat or 
the field rheostat be moved too rapidly, the overload 
magnet may act. If this runs while starting the motor, 
the overload armature will be held, and must be replaced 
by hand. 

General Descriptions of Solenoid Brakes.—Solenoid 
brakes are used upon the 13-in. ammunition hoists and 
the chain ammunition hoists. The solenoid brake is an 
electrically - eagumeen band brake, designed to mi the 
motor when the current fails. It consists essentially of 
the following parts: Wheel, band, solenoid, and lever. 
The wheel is a flat-faced pulley, located on the armature 
shaft. The brake band consists of sheet steel lined with 
leather, the ends being attached to a lever turning upon 
the central pivot between them. This lever has at one 
end a weight, which ordinarily acts by gravity, thus 
drawing the band tightly around the wheel, and prevent- 
ing the armature from turning. When this weight is 
lifted, the brake band is released and the wheel turns 
freely. The solenoid consists of two spools, the cores of 
which are attached to the brake lever and lifts the same 
when energised ; consequently, when the current is 
through the cores, due to the operation of the controller, 
the brake is automatically released, and remains off until 
the current is broken, There are means provided for 
adjusting the distance between the ends of the brake 
strap and the lever. The brake should always be kept 
free to move, as it is the ultimate safety device in case 
other means of control fail. The wheel should be kept 
clean and free from oil or dirt, the leather on the band in 
good condition, and the band adjusted so that it does 
not bear upon the wheel at any point when lifted. The 
connection of the solenoid should be examined whenever 
the motor is inspected. 

Description of Generating Sets.—The engine is of the 
=< crank, vertical, tandem, compound, double-acting, 
enclosed type, and has a s of 310 revolutions per 
minute at full load, with 100 Ib. steam pressure, and 25in. 
vacuum exhaust. Figs. 5 to 7, page 99, illustrate the 
arrangement. There is a heavy plate bolted to the 
foundation supporting the engine and generator, and part 
of this bedplate forms a reservoir for the oil used for 
lubricating the moving parts of the engine. The crank- 
pit, which is enclosed by the column, is accessible through 
a large door in front of the engine, and a smaller one at 
the back. The range of steam pressure for this engine is 
between 80 Ib. and 120 1b., but the normal as well as the 
most economical pressure is 100 Ib., and it is advisable to 
maintain this pressure. The lowest pressure at which 
this engine will carry full load is 80 lb., with 25 in. 
vacuum. The engine will carry an overload of 50 ag 
cent., and may be run on a steam pressure up to 150 Ib. 
without any trouble. The cylinders are 104 in. and 18 in., 
with a stroke of 8 in. The cylinders are cast in_one 
piece with the low-pressure cylinder on top. Both 
cylinders have relief valves, and are tap for drain and 
indicator valves. The clearance in the high-pressure 
cylinder is 74 = cent., and in the low-pressure cylinder, 
7¢ per cent. The steam distribution is accomplished by 
two cast-iron balanced piston valves, as shown in the 
sectional drawing, Fig. 6. The steam enters the high- 
pressure cylinder chest and valve through the throttle 
valve. It is exhausted into the receiver and admitted in 
the low-pressure cylinder by the outside edge of the low- 
pressure valve. It is finally exhausted through the 
peavee leading to the exhaust-pipe connection. The 

igh-pressure valve takes steam on the inside. The travel 
of this valve is variable, from 34 in. to 24 in., depending 
upon the load. The low-pressure valve takes steam on 
the outside. The low-pressure valve has a fixed stroke of 
34 in., which gives a cut-off in the cylinder of about one- 
half. The shaft and crank are made from one solid piece 
of steel. Cast-iron counterbalanced weights are fastened 
to the crank opposite the crank pit to ce the moving 
parts. The shaft on oneend receives the governor-wheel, 
and on the opposite end a —— coupling is secured for 
transmitting the power to the generator. A small 
eccentric with {-in. stroke is turned on the hub of the 
coupling for driving the oil pump. The main bearings, 





two in number, are hollow, cylindrical, cast-iron she 


with flanges for bolting to the standard. The shell is in 
two parts. The lower part receives the main bearing 
boxes and acts as a support for the same. The top halt 
acts simply as a cover to prevent the oil from being 
thrown out, and free access to the bearing may be bad by 
removing this part. The bearing boxes are made of cast 
iron, lined with babbitt on the inner surface, and on the 
face next to the crankshaft. The governor consists of a 
heavy flywheel, keyed to the shaft, and carrying the go- 
vernor partsand the high-pressure eccentric (Fig. 5). The 
governing mechanism consists of a single fly-weight, con- 
nected to a lever carrying the pin, which operates the 
high-pressure valve. The motion of the fiy-weight is 
opposed by spring attached to the pulley. By increasing 
or decreasing the tension on this spring the speed ees be 
raised or lowered. The same effect will be produced by 
moving the spring in the slot on the fiy-weight. 

Generators.—The generators are compound-wound for 
80 volts of the multipolar type, having 6 poles and an 
output of 50 kilowatts, with an armature speed of 310 
revolutions. Each generator is bolted to a cast-iron base, 
to which is also secured the tandem compound engine 
just described, and to the shaft of which it is directly 
connected. 

Magnet Frame and Pole-Pieces.—The magnet frame is 
a cast-steel ring made in two pieces, bolted t together by 
steel bolts, having machined pads, to which are bolted 
six removable cast-steel ag gn which are held in 
position by keys. Suitab’e lugs are cast on the lower 
half of the magnet frame for bolting it to the base. 

Brush Rigging. — The brush rigning consists of a 
movable cast-iron brush-holder yoke made in two pieces 
and bolted together, fitting a groove turned on the com- 
mutator end of the out-board bearing. The yoke supports 
six brass studs insulated by fibre bushings and washers, 
and cross connected by copper bus-rings. Each set sup- 

rts seven brush holders having carbon brushes { in. b 
+ in. by 24 in., the brushes a to the brus 
holders by small cables or pig-tails. 

Field Coils.—The field coils are wound on spools made 
-” of malleable iron flanges, riveted to a sheet-iron body. 

he winding is insulated from the spools by flanges made 
of veneer wood. The series coil is first wound on the 
spool, the ends of the strips being brought out to make 
the connections. The shunt coil is wound over the series, 
the ends being soldered to copper terminals provided 
with two screws for holding the field leads. e outer 
layer of wires is coated with Japan to preserve the coil 
from moisture. 

Armature and Commutator.—The armature is of the 
drum-wound type, ventilated and multiple connected. 
The core is made up of sheet-iron laminations provided 
with slots for the windings. The core is supported on a 
cast-iron spider, keyed to the shaft, and is ventilated by 
five ventilating ducts g-in. wide. The core and slots are 
thoroughly insulated. The ends of the coils are con- 
nected by flexible leads to a hard-drawn copper commu- 
tator, and are soldered into slots cut in the segments. 

Shaft.—The armature shaft is made of mild steel, and 
provided with a coupling for direct connecting to the 
engine shaft. Each greed is provided with a con- 
nection board secured to the magnet frame, on which 
is mounted a double-pole circuit breaker and pilot lamp. 

Shwnt.—In order to properly adjust the compounding of 
the generators, the series coil is purposely made of some- 
what more strength than actually required, and the exact 
strength is obtained by connecting across its terminals 
several strips of — silver, so that a portion of the 
main current will pass through this german-silver shunt, 
weakening the series coils of the field winding just the 
proper amount. Reducing the cross-section, or increasing 
the length of this german-silver shunt, of course increases 
its resistance, and therefore increases the current ing 
through the series coil, and thus strengthens it. Increas- 
ing the cross-section or shortening the Jength accomplishes 
the opposite result. In this way the generator can be eo 
adjusted as to give 80 volts at no.load and 80 volts at full 
load, or can be adjusted to give a slight rise of potential 
at full load to overcome the drop of potential in the cables 
leading to the switchboard. 

These strips are fastened to suitable terminals, and 
after being properly iasulated are folded up into a com- 
pact space, and the terminals are bolted to the terminals 
of the series coils. 

Switchboards.—Switchboards are divided into three 
classes : Generator boards, distribution boards, and switch 
poe. The generator boards consist of the individual 

eadboards for each generator, main generator board, 
and equaliser board. 

Headboard. — The generator headboard consists of a 
slate panel supported on iron brackets bolted to the field 
ring of the generator, and containing a double-pole carbon- 
break circuit breaker, and a switch for short-circuiting the 
series coil. The positive brush-holder cable is brought up 
to the upper centre binding post of the panel for the 

ualiser connection, and from this terminal a cable is 

en back to one end of the series coil, and the other 
end of the series coil is connected to the lower centre 
block which connects to the lower right-hand terminal of 
the circuit breaker. The upper right-hand terminal of 
the circuit breaker receives the positive cable to the gene- 
rator switchboard. 

The negative brush-holder cable is connected to the 
tripping coil of the circuit breaker, which is also con- 
nected to the lower left-hand circuit-breaker terminal, 
the upper left-hand terminal being connected by cable to 
the negative side of the main switchboard. It is essential 
that the tripping coil, which must the whole cur- 
rent of the armature, should be connected on the opposite 


side of the generator from the series coil, as the current 
passing through the series coil when several machines are 
connected in multiple, is likely to be different from the 





current passing through the armature. 
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The circuit breaker consists of two pairs of contacts, 
and for each pair is a lever carrying a contact made of 
flexible copper leaves arranged to press firmly against the 
contact blocks, and thus completing the circuit. 

The levers are held closed by suitable toggle levers, 
which are released whenever the current in the tripping 
coil is sufficiently great to attract its armature. ach 
lever is controlled by a separate handle, and each side 
may be closed independently, but the tripping coil will 
release both levers at once. The levera are made to act 
independently, because it allows the first one to open 
instantly when the second one is closed, if there should 
happen to be a short circuit ; while if both levers operated 
by one handle, they might be held closed long enough by 
the hand to do injury to the machine. The circuit 
breaker may be — tripped by hand by pulling a small 
lever. In this way the circuit breaker is used, not only as 
an automatic protective device against overloads and 
short circuits, but is also used as the main switch for 
opeving and closing the generator circuit. To prevent 
the burning of the contacts when the circuit is opened, the 
contact blocks are provided with a block of carbon, and 
the lever is provided with a small copper bar with contact 
blocks at the ends, which touch the carbon blocks before 
the main boards are closed, and on opening the circuit, 
leave the carbon blocks after main contacts are opened. 
This allows whatever arcing or burning there may be 
on closing or opening the circuit to take place on the 
carton blocks, which may be easily renewed when 
necessary. ; ” : 

The tripping coil armature is provided with an adjust- 
able spring by which the circuit breaker may be set to 
open at any desired current within its limits between 600 
and 1200 amperes, the setting being determined by a small 

inter. 

: A pilot lamp is provided, connected to the lower termi- 
nals of the circuit breaker, which will show approximately 
the voltage of the generator. It is protected by a pair of 
small single-pole cut-outs, which also carry current for 
the voltmeter on the instrument panel, the latter being 
connected by pressure wires so that the pressure at the 
brushes may always be indicated, whether the headboard 
switches be opened orclosed. 

The negative shunt field lead is brought to the lower 
left-hand binding post of the circuit breaker, and the 
positive lead of the shunt field is taken to a small post 
on the right-hand side, and from there to the main gene- 
rator switchboard. From the lower right-hand terminals 
of the circuit breaker is taken a 1 through the field 
rheostat to the main generator board. In this way the 
field circuit of the generator is not disturbed when run- 
ning self- exciting, if the circuit breaker is opened, although 
_ shunt circuit may be opened at the main generator 

oard. 

In ths centre of the headboard is a switch with a re- 
movable blade, which short-circuits, when it is closed, the 
series winding of the generator, so that it may be operated 
as a shunt-wound generator for turning turrets. 

Distribution Boards.—Distribution boards are divided 
into two classes, main and auxiliary; the main boards 
being those connected by the feedera to the switchboard 
bus-bars and located upon the splinter deck. The auxiliary 
boards are fed from the main boards, and are located at 
the various centres of distribution. There are three main 
distribution boards and seven auxiliary boards. Their 
location and the general manner in which the circuits are 
controlled are described above, under the head of 
‘Description of Distribution.” 

Description of the Turret-Turning System and Appa- 
outua. ia double turret (Figs. 8 to 10, page 103) is 
turned electrically, the method of the speed control of the 
driving motors being entirely different from that of any 
other motor in the ship. There are two 50 horse-power 
electric motors, located below the floor of each 13-in. turret. 
These motors are regulated in speed and direction by a 
controller, situated under the sighting hood, between the 
13-in. guns. The operator has only to turn his controller 
handle from the ‘‘off” position in the direction in which 
he wishes the turret to move, and the motors will drive 
the turret as desired, the speed of travel being dependent 
upon the amount which the handle has been displaced. 

e method of control depends upon the fact that the 
speed of a motor armature running in a constant magnetic 
field is proportional to the volts impressed upon its 
brushes. Therefore, by conveniently varying this voltage 
the speed of the motor is changed. In this case each 
turret requires one independent generator for the supply 
of the turning motors ; but the dynamo switchboar 
so designed that any generator may be used for either 
turret. The fields of the motors of the generator are 
separately excited from the switchboard bus-bars, and are 
consequently independent of the voltage generated by 
the armature of the dynamo. The field rheostat on the 
generator panel board is cut out, and in its place another 
rheostat in the turret operated by the controller is used, 
the generator field wires being carried to the turret for 
this purpose. The series coil of the generator is short- 
circuited by a switch on the headboard. The armature 
terminals of the generator are connected through the 
necessary switches, &c., directly to the armature ter- 
minals of the motors. The motors are in multiple. As 
the engine drives the dynamo armature at a constant 
speed, the volts delivered by it to the motor armatures are 
approximately proportional to the shunt field excitation, 
and consequently the speed of these armatures and of the 
turrets is directly controlled by the operator in the turret. 
The current required is dependent upon the turning 
moment necessary to overcome mechanical resistance, 
and will not vary greatly at —— speed, regardless 
of what that speed may be. e circuit is so arranged 
that either motor may be electrically cut out, and the 
other motor be operated to the extent of its capacity. If, 
when the motor is in motion, the controller is turned to 


such a position that the armatures would be driven as 
motors at a lower speed than that corresponding to the 
speed of the turret, the turret will drive the armatures, 
which will immediately generate current and absor 
energy, bringing the turret down to the s of the 
armatures when running as motors. When the controller 
is placed on the off position, the brushes of the motors 
are connected through a low resistance, so that the arma- 
tures would generate large currents if revolved, thus re- 
quiring muc —_ of energy, which would be 
greatly increased by the mechanical connections from the 
turret, and thus electrically locks the turret. This con- 
dition does not hold unless the motor fields are excited. 
The controller, in addition to operating the generator 
field rheostat, also sends the current to the motor arma- 
tures in the direction to give the rotation required. 
Below the platform on which the operator stands are the 
field and armature switches for cutting out the fields or 
armature of either motor, and an automatic circuit 
breaker which opens the armature circuit of both motors 
in case of an overload. The field of the generator is 
separately excited from the constant potential power 
bus-bars, and this circuit is extended to the rheostat 
located in the turret. The motor fields are also excited 
from these bus bars. The reason for separately exciting 
the generator field is to cause it t> respond immediately 
to a change of the rheostat, and thus avoid the dela 
in building up a self-exciting generator. The motor fields 
are separately excited in order to give a constant excita- 
tion which could not be obtained from the driving 
dynamo, as the pressure at the motor brushes will vary 
according to the desired speed. Thus the person —— 
the rheostat controls the speed of the motor, which wi 
remain constant at any point until this resistance is 
: In the actual installation, the same handle 
which controls the rheostat also controls the direction of 
rotation of the motor, so that the operator who is trainin 
the turret has complete command of the direction an 
speed of movement. 

Motors and Gearing.—There is one 50-horse power 
motor, with the armature and field each wound for 80 
volts, located on each side of the 13 in. turret below 
the floor. They revolve in the same direction, both driving 
through bevel gears to one shaft which runs across the 
turret. This shaft carries at one end a right-hand and at 
the other a left-hand worm, each of which engages with 
a wormwheel at the top end of a vertical shaft. At the 
lower end of the vertical shaft of each of the wormwheels 
is a pinion which meshes with the circular rack inside of 
the barbette, thus driving the turret. The wormwheels 
are connec to vertical shafts by friction clutches 
(Fig. 10), which can be adjusted by nuts above to carry 
the desired load, but to ag J if it be exceeded in order 
to prevent damage to the driving mechanism due to an 
excessive overload, such as would occur when firing one 
gun, or possibly in the case of impact of a shell on the 
outside, tending to produce rotation independently of 
the motors. These friction clutches consist of a cone, 
loosely keyed to the vertical shaft, so as to allow move- 
ment along it, which is forced against a conical seat in 
the wormwheel by twelve helical compression springs. 
Those springs are held in a casting keyed to the vertical 
shaft in the same manner as the cone. The pressure of 
these springs is adjusted by sliding this pone along the 
shaft by means of a large recessed nut and check nut at 
the top end. The cone can be raised clear of its seat in 
the wormwheel, without disturbing the adjustment of 
the compression springs, by screwing down the nuts on 
12 studs which are fastened to the cone and — up 
through the centre of the springs and casting holding 
them. The object of the cross-shaft is to allow one motor 
to revolve the turret by driving both pinions, should the 
second motor be mechanically disconnected, and also to 
permit one motor to revolve the armature of the other 
motor in case the latter should fail electrically, through 
the bevel gears instead of through the wormwheel and 
worm, which would be the case if the cross-shaft were 
not employed. The worms are made dhe gs and left, so 
that the thrust of one shall be balanced by that of the 
other, and relieve the thrust bearing which is between the 
guns near the middle of the shaft. The brushes of the 
motor are on four studs supported by a yoke which 
revolves concentric with the shaft. These brushes can 
be reached through hand-holes in the top and end of the 
frame. 

Controller, Switches, and Instruments.—The controller 
is located on a platform, between the 13-in. guns, under 


is| the sighting hood. It consists of a cylinder carrying a 


set of contacts for producing the desired combinations to 
give the proper speed and direction of rotation to the 
armatures. 
The cylinder has a shaft which extends beyond the 
top and bottom of the controller case. At the top there 
is a gear driven by a pinion on the shaft of the opera- 
ting Srandle. At the bottom a coupling connects the 
controller to a vertical shaft which is mechanically 
operated by stops at nearly the limit of travel of the 
turret, turning the cylinder to the off position. This is 
a safety device to prevent the guns from striking the 
superstructure due to too great rotation, but dependence 
should not be placed upon it except for emergencies, _ 
Inside the the cylinder performs two distinct 
kinds of work. The upper Eg ve has nine contacts which 
are connected by fingers and leads to the generator field 
rheostat, and controls the speed of the motors. —__ 
The lower apa supports a number of semicircular 
ents which are connected with the armature circuits. 
The eight wide ones control the direction of rotation, and 
carry all the armature current of both motors. Two of 
them also have contacts which introduce a brake re- 
sistance across the motor brush terminals when the con- 
troller is off, so that the momentum of the turret and 








armatures is checked by the energy required to drive the 


motor armatures as dynamos, thus generating current 
through the brake rheostat. 
This current decreases with the speed, becoming zero 


b | when the turret is at rest, and gives the greatest braking 


effect at first, which diminishes as the turret is retarded, 
thus producing a smooth stop. In addition to the wide 
segments, there are six narrow ones connected with them. 
These make contact with their respective fingers a little 
before, and brake a little after, the segments with which 
they connect. They introduce into the armature circuit 
resistances known as auxiliary rheostats, the object of 
which is to decrease the volume of current at the first 
instant of contact, and also reduce the amount at the final 
break. This diminishes the ibility of sparking at all 
points. The rheostats are located in the central box 
girder below the 13-in. gun floor. 3 

A skeleton switchboard placed under the hinged plat- 
form in front of the controller supports the circuit 
breaker, two double-pole armature switches, and two 
field switches, two discharge resistances, and one double 
shunt. The single-pole circuit breaker at the left is in 
the positive side of the main armature circuit before it 
enters the controller, and is opecsted by two rods ex- 
tending through the platform. e shunts consist of two 
resistances mounted end to end on a fibre base, the cur- 
rent entering between them, dividing, and passing to the 
separate armature switches for the individual motors. 
These shunts are used in connection with ammeters 
located on the mantlet plate beside the controller. The 
ammeters are zero centre reading, which is necessary, 
because they are in the armature circuit where the direc- 
tion of current is reversed by the controller. The leads 
between the shunts and the ammeters consist of flexible 
cord, and each must be used with the ammeter with 
which it has been calibrated. Below the shunt are two 
double-pole armature switches for each motor, and under 
them are two smaller field switches, with a special con- 
tact for field discharge resistances located near them. 
Each of these latter switches controls the field of one 
motor, the main field current dividing before entering 
them. One of the resistances is connected between the 
long clips of each of the field switches, and their object 
is to supply a path for the discharge of the field when the 
switch is rs pea This is accomplished by causing the 
blades which connect to the motor terminals to come in 
contact with the long re = before breaking the 
feeding circuit. The field discharge then passes through 
this resistance. 

Forward Boat Crane.—There are two forward boat 
cranes located at frame 35, starboard and port, having a 
capacity of 18,000 lb. at a speed of 25 ft. per minute. 
Each crane has the form of a large boat davit, and is 
built of structural steel having a box section. 

The lower end has a pivot steady bearing on the pro- 
tective deck, the weight of the crane and its load — 
taken by a roller thrust pee J on the main deck, an 
its alignment being preserved by two steady bearin 
one on the — deck, and the other on top of the 
hammock bert ing. 

_Just above the hammock berthing the crane carries a 
circular platform on which is mounted all the Somes 
machinery, the motive power being furnished by a 50- 
horse-power electric motor. The pinion of the motor 
meshes with a la ear on one end of a horizontal 
cross-shaft carried by Cotes mounted on the platform ; 
the other end of this shaft carries a worm, working a 
wormwheel on the upper end of a vertical shaft passing 
down through the platform, and carrying at its lower 
end a pinion meshing in a circular rack having its centre 
in the centre line of the crane, and held by the frame of 
the steady g on top of the hammock berthing. 
This arrangement allows the motor to rotate the crane. 

There is a second horizontal cross-shaft on the platform 
at right angles to the one that rotates the crane, and 

eared to it by a pair of mitre gears near the motor end. 

is shaft carries a worm working a wheel on the 
hoisting drum, which is supported by pedestals mounted 
on the platform. 

Each of these horizontal cross shafts, the one for 
rotating the crane and the one working the hoisting 
drum, is divided by a friction clutch near the worm 
end. The disk of the friction clutch on the shaft that 
rotates the crane forms the pulley for a friction band 
brake used for braking the crane when rotating. The 
hoisting drum is provided with a brake consisting of a 
tapered wrought-iron band wrapped around a flat portion 
of the drum, the large end of the band being fastened 
to the platform, and the small end being pulled taut by 
a weighted lever. The band is wound around the drum 
in the direction the drum turns when lowering; this 
effectually the drum against lowering as long as the 
band is pulled tavt by the weighted lever, but ws it 
to turn in the hoisting direction with only a small 
amount of friction. hen it is desired to lower, the 
band must be slackened by raising the weighted lever, 
which is accomplished by means of a hand lever. 

The two friction clutches and the friction hand brake 
for rotating are all operated by hand levers, which, 
together with the hand lever for releasing the hoisting 
brake, are all located side by side near the controller for 
the motor, so that the Fog pontine the crane can 
easily reach them all. e hoisting tackle consists of a 
single sheave with a hook for carrying the load. The 
hoisting cable, made of steel and extra flexible, passes 
from the drum along the back and over the end of the 
crane on guide pulleys, through the hook sheave, and is 
made fast to the head of the crane. 

Description of Motors.—The motors are of the armoured 
type. hey have four poles, are shunt wound (with 80 
volts on fields, 160 volts on the armature), and give an 
output of 50 horse-power, with an armature speed of 
400 revolutions per minute. The frame is an octagonal 





steel casting made in two pieces; feet are cast on the 
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lower frame and are drilled for bolting the motor to its 
foundation. The upper frame is held in position by six 
steel tap bolts. The pole-pieces are of cast steel, and are 
bolted to sests bored in magnet frame and located at 
45 deg. from the horizontal. The armature bearings are 
cast on the lower frame, and are fitted with removable 
caps and eplit linings. They also have large pockets for 
catching the waste grease. The caps are held in position 
by steel bolts, and have large boxes cast on, fitted 
with bronze covers held in place by copper-plated steel 
springs. The armature bearing linings are cast iron 
babbitted, made in two halves, the upper halves being 
supplied with slots for admitting the grease lubricant to 
the shaft. The brush rigging consists of a revolving cast- 
iron yoke made in two Pave fitting on commutator end 
bearing. This yoke supports four insulated brass studs, 
which are cross-connected by flexible cable, rubber in- 
sulated and braided. Each stud six brush holders 
with carbon brushes. The carbon is taken from each 
brush to the brush holder by a small flexible cable or 
‘*pig-tail.” The brush-holder cables are rubber insulated 
and braided, and are brought through rubber-bushed 
holes in the lower magnet frame. 

Field Cotls.—There are four field coils fitting around 
and held in position A the pole-pieces. The coils are 
thoroughly covered with varnished cambric and taped, 
then coated with japan. Each end of the winding is 
soldered to a copper terminal, or binding post, for holding 
the field leads. The field leads are made of flexible 
cables, rubber insulated and braided to 4 in. diameter. 
The field leads are brought through holes in the frame 
insulated with soft rubber bushings. The armature is of 
the drum-wound type, multiple connected. The core is 
made up of sheet-iron laminations, supplied with slots 
for carrying the armature conductors and supported by a 
cast-iron spider, which is keyed to the shaft. The core 
and slots are thoroughly insulated with paper and mica. 
The commutator segments are each thoroughly insulated 
with mica. The controller is Form B 17, referred to 
above under the head of ‘‘ B Controllers.” 

After Boat Cranes.—There are two after boat cranes 
located at frame 53, starboard and port, having a capacity 
of 4000 Ib. at 40 ft. per minute. 

Each crane has the same height and reach as the 
forward cranes, but is built lighter; all of the mechani- 
cal operating machinery is of the same design but 
smaller, so that the description previously given for the 
forward crane ey equally well to the after crane, 
except in case of the motor and some of the electrical 


apparatus. 

Thirteen-Inch Ammunition Hoists. — One 20 horse- 
power, 160-volt motor is located under the central 
girder of the turret for the operation of each of the 
13-in. hoists, being supported by the bottom plate of 
the turret. A drum on the intermediate shaft ope- 
rates the ammunition car by a flexible steel rope, 
poaning over leading sheaves. The car travels on girder 
rails. 

Motors.—The motors are of the armoured type. They 
have four poles, are shunt wound with fields excited at 
80 volts, and give an output of 20 horse-power at 160 
volts, with an armature speed of 350 revolutions per 
minute, 

Eight-Inch Ammunition Hoist.—One 6 horse-power, 
160 volt motor is located outboard of each 8-in. gun, on 
the gun floor under the sighting hoods, for the operation 
of the 8-in. ammunition Loist. A shaft extends across 
the turret from one motor to the other, which is divided 
into four sections, the two outboard ones being carried by 
bearings cast on the motor frames, and forming inter- 
mediate shafts for the motors, the two middle ones being 
carried by bearings formed in the deck lugs of the 8-in. 
guns. The two outboard or end sections are coupled to 
the middle sections by means of cylindrical shaft couplers, 
which are keyed to the end seetions and fastened to the 
middle sections by set screws. The two middle sections 
are both keyed in a cylindrical shaft coupler at the centre, 
thus acting asone shaft. Each end section carries at its 
inboard end a gear meshing with a pinion at the armature 
shaft ; and at its outboard end a drum which operates the 
ammunition car by a flexible steel _— passing over lead- 
ing sheaves. The drum is attached to the shaft by a 
clutch operated “i a hand lever, so that it may either run 
loose or turn with the shaft, as desired. It also has a 
band brake operated by a hand lever. 

For ordinary operation the end sections of the cross- 
shaft will be disconnected from the central portion by 
means of the set screws in the shaft couplings, so that 
each motor operates its hoist independently, and the load 
is hoisted and lowered by starting and reversing the 
motor by means of the controller, the drum being held 
tight on the shaft by its clutch, and the band brake not 
used. If, however, one of the motors should be made 
a both hoists can still be worked by connecting 
in the central portion of the cross-shaft by means of the 
set screws in the shaft couplers: at its ends, thus maki 
the cross-shaft act as one solid piece, and allowing bot 
drums to be operated by the uninjured motor. 

Six-Pounder Winch Hoists.—There are two 6-pounder 
winch ammunition hoists located at frame 74, just aft 
of the after barbette on the berth deck, starboard and 
port. 

Description.—Each hoist consists of a cast-iron bed- 
plate, on top of which is bolted an armoured motor, and 
underneath the motor is located the resistance box. The 
bottom of the bedplate is extended, and the operating 
controller bolted to this extension. The shaft for the 
drum is supported on brackets or bearings, which are 
part of the motor casing. Motion is communicated from 
the armature of the motor to the drum shaft by means 
of a cut cast-steel pinion, having 14 teeth, meshing into a 
cut cast-steel gear, having 66 teeth, and secured in an 
oil-tight covering. On one end of this shaft is keyed the 





drum, which is 12 in. in diameter, and has a 7-in. face. 
On the inner end of this drum is cast a brake flange. 
The brake consists of a steel band, to which is bolted 
vulcanite fibre ; one end of the brake band is secured by 
means of an adjustable boit to the bedplate of the hoist, 
and the other end is secured by a bolt to the operatin 
lever, and adjustable weight is provided at the outer en 
of this foot lever. 

The winch can hoist 120 Ib. at the maximum rate of 
253 ft. per minute. 

Chain Ammunition Hoists.—There are ten endless-chain 
ammunition hoists, located as follows: 

Two for 5-in. ammunition from the magazines on the 
platform deck at frame 28, starboard and port, delivering 
upon the gun deck. , 

Two 5-in, hoists from the ammunition passage on the 
splinter deck at frame 37, starboard and port, delivering 
upon the gun deck. a 

Two one and 6-pounder hoists from the ammunition 
amar delivering to the upper deck at frame 43, star- 

rd and port. 


Two 5.in. hoists from the ammunition passage at frame 

634, starboard and port, delivering upon the gun deck. 
wo 5-in. hoists from the platform deck at frame 64, 
starboard and port, delivering upon the gun deck. 

Description.—Each hoist consists of a pair of endless 
chains, travelling over sprocket wheels, and reaching 
from the point of loading to that of delivery. These 
chains support between them carriages placed at proper 
intervals for receiving the ammunition, the whole being 
driven by an electric motor through a system of gearing. 

The intermediate shaft of the motor is geared to a 
countershaft of the hoist, which has a pinion on the 
other end engaging a gear on a shaft carrying two sprocket 
wheels. Two endless chains s over these sprockets 
and run up to two similar sprockets in a casting set in the 
deck at the point of delivery. These endless chains are 
connected at equal intervals by carriages on which the 
ammunition boxes are placed. The two bearings of the 
shaft for the lower sprockets can be moved through an 
arc of a circle having its centre at the centre of the counter- 
shaft which is geared to the sprocketshaft. This permits 
the distance between the upper and lower sprockets to 
be adjusted to compensate for stretch and wear of the 
chain. The adjustment is made by means of two adjust- 
ing screws, with lock nuts, which push the bearings 
down. When the adjustment is made the bearings are 
held in place by a set screw. 

In order to prevent the load from overhauling and 
running the hoist backwards in case the driving mechan- 
ism should fail, pawls are provided which allow the 
carriages to pass up, but will catch and hold them if they 
move down. When it is desired to lower ammunition, 
these pawls must be thrown out of action by means of a 
lever at the side of the hoist. This lever moves a sliding 
rod, which raises the pawls and turns them back into 
pockets so that the carriages can descend without en- 
gaging them. When the lever handle is up the pawls are 
in action, and when it is down they are out of action. 
This lever carries a pawl switch, described later in the 
motor description. 

A hand gear is provided in order that the hoist may 
still be operated if for any cause the driving motor fails. 
It consists of two hand cranks located at convenient places 
in the ine or ammunition passage near the hoist and 
connected, by an arrangement of shafts and bevel gears, 
toa clutch on the end of the motor intermediate shaft 
opposite the hoist. This clutch is operated by a hand 
lever, moving in the plane of the shaft, and is so con- 
structed that when the lever is moved towards the motor 
the intermediate shaft is connected to the large motor 

r and the hoist is electrically driven; but when the 
ever is moved away from the motor, the intermediate 
shaft is disconnected from the motor gear and is con- 
nected to the gearing of the hand gear, and the hoist is 
ready for hand drive. When the lever is thrown for 
hand drive the intermediate shaft runs freely in the 
motor gear, and when it is thrown for electric drive the 
shaft runs freely in the last bevel gear of the hand drive 
system. 

Solenoid Brake.—The solenoid brake consists of a cast- 
iron bracket bolted to the top field, and c ing at one 
end a pair of solenoid magnets, and the other forming the 
fulcrum for the lever whic tightens the band surrounding 
the brake wheel. 

The solenoid magnets consist of brass spools, supported 
by short cores of wrought iron, and supporting, when in 
action, a pair of removable cores with a heavy cast. iron 
yoke, the weight of which, when the magnet is not in 
action, tightens the band around the brake wheel and 
prevents the armature from moving. These magnets are 
connected to the controlling panel so that when the 
hoist is in operation the magnet is energised, lifting up 
its cores and releasing the brake ; but when the current 
is cut off, the cores fall and stop the motor. The fixed 
wrought-iron cores are supported from the cast-iron 
bracket by two bolts, and from the yoke of these cores is 
supported the bearing for the fixed end of the brake. 
Adjustment for the wear of the brake band is provided 
gg use of a bolt extending through the removable 
yoke. 

Safety Switch.—In order to prevent the possibility of 
running the hoist backwards against the pawls, a safety 
switch is inserted in the armature circuit. The blade of 
this switch is carried by the lever which operates the 
pawls, so that when the lever is up and the pawls are in 
action, the switch is open, thus opening the armature 
circuit and preventing the motor from running in the 
lowering direction ; but when the lever is down and the 
pawls thrown out of action, the switch is closed, thus 
closing the armature circuit and allowing the motor to 
ran in the lowering direction. 

Method of Operation.—To start the motor have the 





reversing switch closed in the direction it is desired to 
run the hoist; that is, up for hoisting and down for 
lowering ; the field rheostat arm at the extreme left for 
the slowest speed, and the starting rheostat arm in the off 
— ; then throw the main triple-pole switch up if 

esired to run at 160 volts or down for 80 volts, being 
careful to close it as far as it will go in order to be sure 
that the field discharge resistance clips are opened. 

The field will now be excited by a current of about 
three amperes ; and the solenoid brake with a current of 
about two amperes, which will raise the cores and release 
the brake. Now turn the starting rheostat arm with the 
sun from the off position ; this completes the armature 
circuit with the two halves of the starting rheostat in 
multiple, and starts the motor ; and as the arm is slowly 
turned to the last position and held there by the spring 
catch, the rheostat is cut out and the armature connected 
directly to the line; at the same time the resistance of 
one-half of the rheostat is inserted in series with the 
solenoid brake, reducing its current from about two 
amperes to about one ampere. The speed of the motor 
may now be increased by slowly turning the field rheostat 
arm with the sun, cutting in the field rheostat, thus re- 
ducing the current in the field. Should this be done too 
fast, the load will be increased so rapidly as to lift the 
armature of the overload magnet and shut down the 
motor. This same thing will occur if the machine is 
overloaded by any accident to the machinery, as, for 
example, an ammunition box jamming in the hoist, which 
will be stopped automatically and without injury to any 
of its parts. 

Description of Rammers for 13-In. Gun.—One 5 horse- 
power, 80-volt, series-wound motor is located outboard of 
each rammer on the 13-in. gun floor. The shaft couples 
direct to the rammer, in the mechanism of which is a 
friction sheave, which may be adjusted so that in case too 
great obstruction is met, as would occur if the rammer 
reached its limit before the motor is stopped ; this will 
slip and prevent so great a load as to cause the fuses, or 
circuit breaker, to act. 

Motors.—The motors are of the armoured type. They 
have four poles, are series-wound, and give an output of 
5 horse-power at 80 volts with an armature speed of 
775 revolutions per minute. The controller is form R 23, 
previously described, and is supported horizontally on 
top of the rammer. 

Description of Electric Elevating Gear for 13-In. Guns.— 
One 2) horse-power, 80 series-wound motor, located in 
the central girder below the 13-in. gun floor, elevates each 
13-in. gun. It stands with the commutator toward the 
pol, of the turret, and drives through a pinion and 
train of gears. There is an idler gear inserted in the 
mechanism of the right gun, in order that the two 
motors may not be exactly — each other and thus 
render access to the brushes difficult. It is operated by 
a controller situated beneath the telescope under the 
sighting hood. The rheostat is located below the con- 
troller, and the switch panel is fastened to the mantlet 
plate at a convenient point. The motors are the same as 
those used for the 13-in. rammer, except that the field 
and armature have different windings so as to give a 
8 of 300 revolutions per minute at 80 volts and 
24 horse-power output. he controlling devices are 
generally similar in principle to those used with the 
rammers for the 13-in. guns. 

Description of Ventilating Fans.—50-In. Ventilating 
Blowers.—There are ten 60-in, ventilating blowers, each 
driven by an electric motor, located as follows : 

Two onthe splinter deck at frame 26, starboard and 
port. ; 

Two on the splinter deck in the dynamo-room at frame 
39, starboard and port. 

Two on the berth deck at frame 40, starboard and port. 

Two in the engine hatch on the main deck. 

Two on the splinter deck at frame 65, starboard and 

port. ‘ ; 
Description.—Each blower is direct - connected to a 
12 horse-power electric motor, _—— on a shelf pro- 
jecting from the side of the blower. They are set in 
pairs, equally distributed between starboard and “apa 

Description of Motors.—The motors are entirely open, 
shunt wound, of the multipolar type, having an output, 
with 160 volts on the armature, of 12 horse-power with 
an armature speed of 500 revolutions per minute. With 
field regulation the speed can be reduced to 400 revolu- 
tions, and by running the armature on 80 volts about one- 
half the above speeds can be obtained. 

Method of Operation.—To start the motor on 160 volts, 
assume the triple-pole switch to be thrown up, the field 
rheostat arm to be turned to the extreme left for slow 
speed, and the starting rheostat arm to be in the off posi- 
tion. Fields will be excited from 80 volts. When the start- 
ing rheostat arm is turned clockwise from the off position 16 
completes the armature circuit with the two halves of the 
rheostat in series. This starts the motor, and as the arm 
is slowly turned to the last position, the rheostat 1s cut 
out until the motor is running on 160 volts at about 400 
revolutions per minute. The speed of the motor may 
then be increased to about 525 revolutions per minute by 
slowly turning the contact arm of the field rheostat in 4 
clockwise direction, cutting in the field rheostat, thus re- 
ducing the amperes in the field. Should this be done too 
fast, the load will be increased so rapidly as to lift the 
armature of the overluad magnet, short-circuiting the 
release magnet and shutting down the motor. The same 
thing will take place if the machine is overloaded by any 
accident to the machinery. 








New York.—The number of vessels of all descriptions 
which entered the port of New York last year was vost 
By far the largest portion of these vessels were engage 
in the American coasting trade. 
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the advertisement of the Dp 
give notice at the Patent ay 
‘Patent on any of the grounds 
ELECTRICAL APPARATUS. 


356. L. W. Gans, Frankfort-on-Main, Germany. 
Electric Incan ce January 6, 1899.—This 
invention relates to the manufacture of incandescence bodies for 
electric lighting, composed of the oxides of the earthy metals 
which me conductors at an elevated temperature, and to 
which a small quantity of phosphoric, silicic, or boric acid may 
be added to increase cohesion. A hollow cylinder is formed of 
one or more of these oxides, and its interior is coated with a 
mixture or solution in an etherial oil of a ceramic lustre having 
as its basis osmium, irridium, rhodium, ruthenium, or an alloy 
of these metals, the lustre being burnt in as is usual in ceramic 
decoration. On the e of the electric current the metallic 
coating is heated, and this in turn heats the cylinder up to the 
temperature of incandescence, at which temperature it mes 
aconductor. The invention is not, however, restricted to this 
form, since the illuminant may have any suitable form, and the 
lustre may be applied as an external or otherwise. If the 
lustre has as its osmium or other oxidisable metal, the illu- 
minant should be enclosed in a bulb exhausted or filled with 
inert gas; if the base is inoxidisable, this protection may be dis- 
pensed with. (Accepted December 13,1899.) 


1834, H. Hirst, London, and J. V. Zealander, Sal- 
ford. Rail Bonds. [5 Figs.] January 26, 1899.—This in- 
vention relates to bonds for connecting rails which are used as 
return conductors, and has for object to permit the use of an 
ordinary fishplate joint, which is bridged in such manner that 
the electric continuity is not disturbed by expansion and con- 
traction due to changes of temperature. The bonds consist of a 
pair of curved conducting strips, one of which is provided with a 
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pair of hollow plugs, into the hollows of which enter a pair of 
solid pins on the other. The plugs may be partly split to insure 
good contact, and enter holes in the rail ends; the plate con- 
taining the pius is then placed in position, and the pins are forced 
into the plugs until the inner sides of both plates are flush with 
the rail ends. The fishplates are then bolted over them to secure 
them in position, and to join the rail ends together, the fishplates 
bearing directly on the plugs, while the curvature of the bonds 
allows for expansion. (Accepted December 13, 1899.) 

Elect: 


1941. H. Hirst and J. Murphy, London. ric 
Lamp Bracket. [4 Figs.] January 27, 1899.—The lamp is 
suspended by means of flexible conductor and balanceweight, 
from a slide movable along a pivoted arm, so that, in addition to 
the ordinary vertical adjustment, it is capable of a radial traverse 











ies of Specifications may be obtained at the Patent Office Sale 


condition (the plunger in the cylinder being ), flows 
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descent closes the openings and forces the metal under pressure 
into the chills ; the said plunger may be operated by a hand-lever 
or by rack and pinion. (Accepted December 13, 1899.) 


20,983. W. Wood, Bristol. Trolleys for Overhead 
Conductors, [6 Figs.) August 24, 1899.—This invention has re 
ference to modifications in apparatus described in applicant’s prior 
Specification No. 28,839, 1897. The spindles of the trolley wheels 
therein referred to, are, in accordance with this invention, con- 
structed to serve as tubular reservoirs containing lubricating ma- 





terial, which flows out to the bearing of the trolley through one or 
more chases or apertures of sufficient length to permit the lubri- 
cation of every portion of the bearing. The spindle is secured in 
the fork with the lubricating chase at the bottom of the tube, by 
means of a split pin passing through holes in the fork; and its 
ends are fitted with screw caps, so that the tube may be readily 
filled with the lubricant. ecepted December 13, 1899.) 


20,720. V. J. Feeney, London. (Allgemeine Elektricitits 
Gesellschaft, Berlin, Germany.) Electric Lamps. October 
16, 1899.—This invention relates to the regulation of the current 
supplied to electric lamps, the illuminating bodies of which are 
composed of electrolytic conductors. The desired regulation is 
effected by means of a resistance formed of a metal having a 
high temperature coefficient (as, for example, iron), and enclosed 
in a vessel filled with an inert gas, whereby the constancy of the 
regulation-capacity of the resistance is maintained, oxidisation of 
the iron being avoided. The resistance may be regulated by two 
different methods, the first being dependent on the turns of wire 
in circuit, and in the second the resistance of adjacent coils being 
mutually influenced by the heat generated therein, the dissipa- 
tion of which heat is to some extent dependent on the pressure 
of the inert gas with which its enclosing vessel is filled) ; the heat 
generated in the wire is caused to be more or less rapidly dissi- 
pated in proportion to the density of the gas. The regulation of] 
the resistance is first eo effected by the former of 
these methods, and is then delicately adjusted by the latter 
thod of regulati (Accepted December 13, 1899.) 


17,707. V. J. Feeny, London. (Allgemeine Elektricitats 
Gesellschaft, Berlin, Germany.) Electric Incandescence 
Lamps. [4 Figs.) Septem 1, 1898.—This invention has 
reference to electric incandescence lamps of the newest type, and 
more especially to the arrangement of the incandescence 
which are placed lel to each other. It has been fou 
that each incandescence rod, forming a second-class or elec- 
trolytic conductor, has a thermic sphere of action determined and 
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channels, are subjected to heat, and the metal, when in a molten 
rises to its liquid level in the channels, The plunger on its 


ately substituted for it. The rods are enclosed within 

lobe, and furnished with a common or mutual cuiptepen ae 

eating coils which are cut out when one of the rods has been 
rendered incandescent. Incandescent bodies of the class referred 
Me canty Sees : — to on nt illumination, or to 

in ly for a lengthen as be desired. 
(Accepted December 13, 1899.) ™ , 

449. R. Hope-Jones, Norwich. 0 r. 
[2 Figs.] January 9, 1899.—The applicant otatee that fe meettes 
desirable in organ playing to be able to instantaneously effect 
the of stops in entire groups at the same time, and for 
this purpose composition stops, pedals, keys, or pistons are 
usually provided. It is, moreover, desirable that the combina- 
tion of stops should, when desired, be readily adapted to 
those of the manual stops; while at the same time, it is not 
necessary or desirable ta _— of pedal stops should in- 
variably ages od a change in the combination of manual 
stops. To enable a change in the manual combination to be 
accompanied, when desired, by « corresponding change in the 


Nie 








jal combination, the device which o 
ination is provided with a double touch, so that when actuated 
to a certain extent a change in the manual combination is 
effected ; at this point increased resistance is felt, and when this 
is overcome, and the device is further actuated, a ge takes 
place in the pedal combination, corresponding to that effected 


rates the manual com- 


on the manuals. These chan; may most conveniently be 
effected by pneumatic or electro-pneumatic mcy ; and an 
electro-pneumatic mode of carrying out the invention is described 


by = — ~ ee agen nd Le however, not limited by the 
applican 8 particular ion, or method of ng it 
into effect. (Accepted December 13, 1899.) — 


GAS ENGINES, PRODUCERS, HOLDERS. &c. 

21,035. C. Kellner, Salzburg, Austria. Acetylene. 
ae 20, 1899.—According to this invention, the evolution of 
ee from the reaction of calcium carbide and water is regu- 
lated by means of calcium chloride dissolved in the water, the rate 
at which the gas is evolved depending on the concentration of this 
solution. The carbide is always covered by liquid and the same 
solution may be re-used, water only being added, in proportion 
to the fresh carbide supplied. The caleium chloride (as is well 
known) is largely produced as a waste product in the Solvay 
ammonia-soda process; and it is stated it by means of it the 
evolution of acetylene from carbide may be regulated in the most 
exact manner. (Accepted Decen wer 18, 1899.) 


26,767. E. C. Thrupp, Walton-on-Thames. Gas 
erating and Lique:: tus. (3 Figs.) 
December 19, 1898.—This invention relates to apparatus for refri- 
gerating or liquetyin air or othe: yas, in which for the expansion 
cylinder there is substituted a turbine motor, in which the 

is expanded and caused to perform mechan‘cal work ; the turbine 
being combined with means for comp g the gas and for 
cooling it while under pressure. The turbine is so that 
its bearings and working parts are une at a distance from its 
motor parts, the heat generated by friction during working thus 
being prevented from prejudically affecting the refrigerating 
effect due to the expansion of the gas, and the bearings being also 
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(a, 

thereby prevented from freezing. The apparatus described and 
illustrated is a modification of the well-known compound radial- 
flow turbine, but for this type De Laval’s or Pelton’s turbine ma 
be substituted. The expansion of the gas in its — throug’ 
the turbine is stated to be approximately adiabatic, the e- 
ration of heat due to the friction of the — parte which, 
when an expansion cylinder and are » unavoidabl 
occurs directly in contact with air or gas to be cooled, 
here obviated, or removed to such distance that the cooling effect 
of the expansion is not thereby affected ; the only production of 
heat in the a arising from the friction Tt. the 
reacting portions of the turbine. "Clseapted December 13, 1899.) 


LIFTING AND HAULING APPLIANCES. 


25,324. H. mayan Paris, France. Portable Grain 
Elevator. [14 Figs.) November 30, 1898.—This invention has 
for object to provide a portable elevator for grain, and comprises 


of variable range. Two alternate forms of the invention are the combination of a suction and force blower with a or 
described, which differ in the details of the arrangement of the “lock eet oe conical ends a with one or more 
pulleys and balanceweight ; in both of these the flexible con- a2. vertical pipes with suction valves La . Wess, 008 @ discharge 
uctor is of sufficient length to allow the slide to be moved when Fig. pipe having a back pressure valve M1 npg: and disc 
denirea to the extremity of the arm ; and is controlled by a + sides therest havi qu pope woh or, koe the ain 
witch near the pivot of the same. (Accepted December 13, 1899.) ch reine ber. The thon S pete ich er 

26,526. . Clar' tra Essex. ble at the alternating suction and compression action luced in 
for Casting dead a aon (2 eg a ae h e charging chamber by the blower effects the ion into the 
ber 15, 1898.—This invention provides a crucible for casting lead . ** lock” of.the material to be raised; and when the forcing action 
under pressure, and is ally licable to the waits of | limited by the nature of the material of which it is composed. | takes place, the lower valves close and the grain is ejected into a 
mae electric battery grids, Lad has for object to give an | When the rods are arranged at slight distances apart, so that | telescopic discharge Pipe to pass to an elevated tank from which 
in facility for attaching one or more chills or moulds, and | their spheres of action intersect, and one of them is raised to in- | it may fall into e perfo tions 


filling them with molten metal in such manner that the casting 
may be free from air holes or other defects. The crucible is 
formed with a central cylinder (fitted with a piston or plunger) 
having angular channels or gates radiating out: ly, to the 
upper end of which the chills or moulds are held in contact by 


candescence, the entire series are thereby rendered incandescent. 
—— = pte —— port — comes’ at such —— we 
a that the eres 0! on do not impinge upon or inter- 
ones each other, it is possible under phen = circumstances to 





Pressure. The whole of the lower portion, including the annular 


te 
or more movable perforated itions enable the capacity of the 
1°) be coach aneaiae 


rated parti arranged in the 
4 once ten, A for aoject to limit the travel of the ma- 
drawn in, and to prevent ite passage into the blower. One 


chamber to the height to which 


the material is to be lifted. The cylinder of the blower is formed 





arrange that only one rod shall be raised to incandescence, and 
burned away, another shall be immedi 


that when this has been 


-' with orifices for the inlet of the air, with or without movable 
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shutters, according to the cylinder being single or double acting: 
The employment of a double-acting blower enables two charging 
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chambers to be simultaneously employed. (Accepted December 
13, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


27,015. W. H. Dunkiey,Gateshead-on-Tyne. Metal 
Rolls. (3 Figs.] December 21, 1898.—This invention relates to 
a rolling machine, for transforming worn-out double-headed rails 
into billets suitable for rolling small channelled bars of various 
sections. There are three rolls, the rail being passed alternately be- 
tween the middle and lower, and the middle and upper rails, which 
are grooved so as to gradually cause the metal to flow towards 
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the bottom web of the rail, and to reduce it to the section desired. 
The rolls are mounted in bearings supported in standards, and 
having between them wedges furnished with screws and nuts 
by which they may be se ted ; while the bearings are kept 
close against the wedges by screws in the weer portions of the 
standards, the distance between their centres being thus readily 
adjustable. (Accepted December 13, 1899.) 


24,600. J. Almond and 8, F. Andrews, Bathford, 
Somerset. Pulping Machinery. [4 Figs). November 22, 
1898.—This invention relates to an apparatus for mixing pulp 
and incorporating colour, chemicals, or other substances there- 
with, and for reducing hard pulp to a liquid or semi-liquid 
condition. An archimedian screw is used, and this may be 
either continuous or in segments, and is mounted on a revolving 
shaft placed vertically inthe vessel containing the material to be 


























operated upon. To serve for the introduction of colouring or 
other matter, a pipe is inserted whose end 8 to beneath the to) 
turn of the screw, and through this pipe the colouring, chemical, 
or other matter passes to the pulp with which it is to be 
incorporated, and by the action of the screw the pulp is agitated 
in such manner as to intermix the substances together, and to 
insure a thorough maceration of the pulp. (Accepted December 13, 
1898.) 


17,162. J, Dertina, G Austria. Roller Bear- 
{4 Figs.) August 24, 1899.—Bearing and intermediate 

rollers are alternately arranged, the bearing rollers being in 
contact with the intermediate rollers, with the inner surface of a 
box or sleeve including the system of rollers, and with an elastic 
ring concentric with and surrounding the shaft. The heads of 
both bearing and intermediate rollers are of reduced diameter, 
and are su — by annular grooves in bosses attached to the 
shaft on either side of the box enclosing the rollers, the heads of 


the bearing rollers touching the inner periphery of the groove, 
while those of the intermediate rollers are in contact with its 
outer periphery. It is stated that by properly proportio ing the 





diameters of the various parts, sliding friction may be entirely 
avoided ; but it is not explained how such proportion is to be 
determined. (Accepted December 13, 1899.) 


RAILWAYS AND TRAMWAYS. 


27,260. F. J. J. Gibbons, Wolverhampton. Con- 
tinuous Call Bell. [5 Figs.] December 24, 1898.—The bell 
is rigidly mounted upon its base, in which is fixed a hub having 
an internal thread of long pitch, in which works a screw-threaded 
plunger, having its end within the bell threaded in the contrary 
direction ; and fitting loosely in a casing secured to the base 
is a loose nut engaging the end of the plunger, that side 
of the nut nearest the base being plain, while its other side 
is furnished with a ratchet. Mounted upon ball-bearings, and 
within the same casing, is a second loose nut, having on 
its side facing the ratchet one or two projections adapted 
to engage therewith. The latter nut has no thread, ard to it 
are affixed arms or levers carrying at their outer extremities 
hammers which just clear the internal peri oer of the bell, but 
are within reach of bosses thereon. The end of the plunger which 
projects through the base is furnished with a knob, between which 
and the base is aspiral spring which presses the knob outwards 
from the base. As shown in the drawings, the bell is fitted be- 
neath the base-board, the knob projecting above it, so as to be con- 
veniently actuated by the foot ; this arrangement being adapted 
for use in public vehicles. (Accepted December 6, 1899.) 


24,700. W. E. Langdon, Derby. Intercommunica- 
tion in Railway Trains. [16 Figs.) November 23, 1898.— 
For the purpose of establishing electrical communication between 
the passengers, guards, and driver of a railway train an electrical 
circuit is arranged on the balanced current system, the wires of 
which this circuit is composed being joined together by a spe- 
ciall —- electrical coupling surrounded and protected by a 
mechanical coupling resembling that employed in connection 
with a vacuum brake. The inner or electrical coupling comprises 
a pair of metal eager each provided with a split projection 
which dovetails into a recess in the other, and insures a good, 
but somewhat elastic, contact. Communication is effected by 
means of a commutator operated by a cord or steel wire, accessible 
at certain points within the carriage, as described in the specifi- 
cation No. 12,230 of 1897 ; means’ are, however, provided which 

revent the cord from being reinstated after it has been pulled 

yy any person other than an official. Commutators adapted for 
use under various conditions are illustrated and described. The 
cord also operates a semaphore which indicates to the guard the 
point at which the cord has been o , while an eccentrically 
operated steam whistle calls the driver’s attention to the use of the 
communication. A releasing key is provided, by means of which 
the commutator may, after use, be unlocked and reset for further 
use. (Accepted December 13, 1899.) 


SHIPS AND NAUTICAL APPLIANCES. 


1424. R. T. Preston, Kent, and W. H. Martin, 
Flushing, Holland. Screw Propellers. (2 Figs.) 
January 20, 1899.—This invention consists in shaping a propeller 
blade as if there had been a removal of the metal at the central 
rw and in the region of the neutral axis thereof, whereby the 

lade ischambered nearly throughout its length, the spare metal 





being used to increase the outside dimensions, the object being to 
give increased strength without additional weight, or to produce 
a blade of lighter weight having equal strength to those now 
made. The hub may be also hollowed out. The metal being more 
nearly of uniform thickness, less internal strain is set up in casting. 
(Accepted December 13, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


408. J. M.McLean and A.Sykes, Huddersfield. 
Hig pepees {2 8%.) December 1, 1898.—A single- 
acting high-speed engine, working on the Cornish or a similar 
cycle, is governed by means of its distributing valves, partly by 





expansion is effected in four, distinct stages. In addition to the 
cylinders, there are three combined receivers and separators 
arranged respectively above, between, and below the cylinders, 
The steam is distributed by means of piston valves on a common 
spindle, working in a cylindrical valve chest, the axis of which ig 
parallel to that of the cylinders. The edges of the high-pressure 
valve and port are helical, and the governing is effected through 
the partial rotation of the valve spindle, under the influence of 


ial 
aE 





the governor ; the compression being thus made to begin practi- 
cally at the commencement of the return stroke, while the ex- 
haust side of the valve closing before the steam admission is. 
stopped, the latter continues to a reduced extent. Supplementary 
exhaust a in the lower portions of the cylinders, communica- 
ting with the receivers and separators, are uncovered by the 
pistons at the end of the working stroke. A modification, in which 
the cylinders are jacketed by steam and water from the receivers, 
is illustrated and described. (Accepted December 13, 1899.) 


MISCELLANEOUS. 


17,696. J. C. Swan, Newcastle-on-Tyne. Cement 
Kilns. [3 Figs.) August 16, 1898.—A vertical kiln adapted 
for continuous treatment of cement-making materials has in its, 
upper part a number of iron tubes of d dly i ing dia- 
meter, which are heated by the waste gases in their ascent to- 
wards the outlet flue. The slurry is admitted into these tubes, 
and is dried as it descends through them into the body of the 
kiln, which is of brickwork, tapering downward, and in which 
the silicates are dehydrated, and the carbonates decarbonated. 
The material descends into a water-jacketed continuation, which. 

































Frg.7. ig .2. 
[4 4 bom, GY 
H 
q i a Y; 
j g y 
2 P J 

Z Y 
Y y j 








S WS 


is mene with furnace or producer gas ; the heat of combustion 
of this gas — the combination of the lime, alumina, silica, 
and ferric oxide, of which the mass is now mainly composed. Be- 
neath this water-jacketed portion of the kiln isa cooling chamber, 
provided with means for admitting air, and for removing the 
burnt material, the air being thereby heated beforeit meets the 
furnace gas. The furnace or producer and the cooling chamber 
are supplied with air under pressure, or the kiln is connected 
with an exhauster or chimney shaft, a water-sealed ashpit and 
ie 73 dey ¢ arrangement similar to those of a gas retort are 
provided. (Accepted December 6, 1899.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford-~ 
street, Strand, 








Petroteum In Huncary.—Notwithstanding the great 
roduction of petroleum in the United States, Russia, 
umania, the Dutch Indies, &c., further sources of 
supply are being opened up. Petroleum has been re- 





increasing the compression and ( ma 4 by means of throttling and 
early cut-off. The invention is described as applied to an engine 
having high and low-pressure cylinders, the former being arran: ed 





above the latter. It is stated that the arrangement issuch that the 


cently discovered in the Czaesa district, in Hungary. The 
Hungarian oil is of a brownish colour ; it furnishes about 
70 per cent. of oil for burning. 
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THE RECOVERY OF CRUDE GLYCE- 
RINE FROM SOAPMAKERS’ SPENT 


LYES. 

Te continued rise in the price of glycerine, at- 
tributable no doubt largely to the ever-increasing 
demand for dynamite in mining operations, and inci- 
dentally to the present war troubles in South Africa, 
seems to call for some notice, and it may not be 
without interest if we describe the method now 
largely employed in the manufacture of this im- 

ortant article of commerce. The production: of 
glycerine, it may be said at the outset, is insepar- 
ably connected with the soap and candle industries, 
none of the substance being made except from one or 


That it would hardly pay to make glycerine the 
principal product of a manufacture is evident from 
the fact that fats contain, or, more correctly speak- 
ing, yield on saponification, but 8 per cent. of this 
body, and unless a sudden and greatly increased 
demand for soap or candles arose, it is clear that 
glycerine so manufactured would have to be sold at 
a very high if not-prohibitive figure if it was to pay 
its way. The theoretical yield of glycerine from 
fats is not obtainable in any present working pro- 
cess, and although 6 or 7 per cent. may have been 
obtained, it may be taken as practically true that 
5 per cent. is the ordinary yield. One hundred 





tons. of fat must ‘therefore be saponified to 
give “a ‘yield. of 5 tons of-glycerine. It must 





knowledge of the condition of affairs. The annual 
glycerine production of the world is estimated at 
40,000 tons; 14,000 tons being produced from 
soap works and 26,000 tons from stearin works. 
England’s share in this total was, quoting some 
figures dated a few years back, 5500 tons from 
soap works and 1200 tons from stearin works, and 
it is safe to say that the English yield is now 
much increased from the soap works source. These 
figures will show that the glycerine business is not 
by any means a trifling one, and there is little 
room for surprise, therefore, that a great deal of 
ingenuity has been devoted by chemists and engi- 
neers to perfect the means of its recovery from 
soap lyes. Numerous are the patents which, 





Foster’s PLant FoR THE RECOVERY OF CRUDE GLYCERINE AT THE OrDSALL-LANE Soap Works, MANCHESTER. 


other of these sources, and it must therefore take 
rank entirely as a by-product, perhaps, next to coal 
tar colours, the most important known to chemical 
industry at the present time. The products of the 
interaction of fats with caustic alkalies are, it need 
hardly be said, an alkaline stearate or oleate, in 
other words a soap, and glycerine. When the soap 
is separated from its aqueous solution by the ad- 
dition of common salt the glycerine goes into solu- 
tion in the brine, and was in earlier days mostly 
run to waste, the demand for it not having reached 
to any great proportions. The discovery of dyna- 
mite, however, put a new complexion upon affairs, 
and glycerine was largely snodibeel by the decom- 
position of fats by superheated steam in the stearin 
candle manufacture, the soapmakers also becoming 
alive to the importance of realising the wealth they 
were allowing to run to waste in their spent lyes. 








depend a good deal upon the demand for dynamite 
whether the price of glycerine is to reach a much 
higher figure in the future, or whether it will eon- 
tinue to fluctuate between 201. and 301. per ton 
as it has now done for many years. This price, 
perhaps, we ought to explain, refers to the crude 
impure glycerine, and not to that form which in a 
medicinal way, is more or less familiar to every- 


y: 

Statistics have been published at various times 
showing the extent of the glycerine industry, but 
there are considerable difficulties in the way of 
the compilers of such fi , and the results of their 
labours should be received with due reserve. How- 
ever, for the purpose of a general article like the 

resent, one may give an idea of the extent of the 
seared without coming into conflict with those 
few people who may be supposed to have a correct 





dating from 1856 to the present time, have been 
taken out in connection with this object; but it 
cannot be said that any, except the Domeier 
process, ever attained any real success, and now 
a severe blow has been dealt out to the Domeier 
process by the new Foster vacuum plant, of which 
we shall proceed to give a general account. 

The soapmakers’ spent lye may be roughly 
described as a mixture of water, glycerine, and 
common salt, and it is the business of the manu- 
facturer of crude glycerine to precipitate and re- 
cover the salt, and to evaporate off the water at 


as small acost in fuel as possible. By the courtesy 
of Messrs. G. W. Goodwin and Son, of the Ordsall- 
lane Soap Works, Manchester, we are enabled to 
give here an engraving, with description, of the plant 
which Mr. Foster has erected in their works, and 
which has now been working with the best results 





ae es eS ae an se 


SE eee sae 


110 


ENGINEERING. 





[JAN. 26, 1900. 





for over a year. The principle involved is what is 
generally known as the double effect—we prefer 
this word to that of effét, so dear to vacuum en- 
gineers—the application of which in the triple or 
multiple form is so largely adopted in sugar works. 
In the plant under notice, however, there are 
important details connected with the recovery of 
the salt, in the special arrangement for the dis- 
tribution of the steam and vapour in the several 
steam chambers of the apparatus, and in the ar- 
rangement of the heating tubes. With the aid of 
the engraving on the preceding page our readers 
will, we hope, experience no difticulty in following 
the description of the process as it is worked. The 
vessels are made of iron, the lower portions being 
fitted with vertical tubes, which are so arranged that 
there is free circulation of the steam around them. 
The soap lye, after beirig to some extent purified, is 
supplied to the first vessel, that on the left hand 
of the apparatus, and circulating through the tubes, 
comes under the influence of the steam in the 
steam chamber, through which the tubes pass. In 
some evaporating plants, it may be said, the steam 
passes through the tubes, while the liquor is out- 
side, but in the case of brine solution it is impera- 
tive that the arrangement should be as described. 
The steam for the heating is obtained partly from 
the exhaust of the engine which drives the vacuum 
pump, and partly from the works boiler, although 
in cases where there is sufficient exhaust steam 
from engines in the works for the evaporation of the 
liquor, then the only direct steam used in the process 
is that which drives the vacuum pump engine. 

In the plant under notice the steam from 
the ‘two sources of supply goes first to a 
cylindrical receiver, whence it is supplied to the 
first vessel of the apparatus after both vessels 
have been filled with the salt liquor. Boiling soon 
takes place under the reduced pressure which 
results from the connection with the second vessel, 
into which the steam generated from the liquor in 
the first vessel is drawn. The vacuum in the first 
vessel is generally about 15} in., corresponding to 
a boiling temperature of 185 deg. Fahr. The boil- 
ing down in the first vessel is only carried to a cer- 
tain point known as the salting point, as it is essen- 
tial for the correct working of the whole process 
that no salt should separate out there. At this 
salting point the liquor is drawn from the first 
vessel into the second by means of the vacuum 
existing in the latter, and here further concentra- 
tion takes place, the heat for this purpose being all 
derived from the steam generated from the liquor 
in the first vessel: The boiling in the second 
vessel takes place at about 140 deg. Fahr., corre- 
sponding to the vacuum of 27 in. to 28 in., which 
is here maintained. At a certain point, easily 
recognised by the man in charge, the salt commences 
to precipitate, and falls on to aspecially constructed 
filter through which the glycerine runs, to be brought 
back again into the vessel for concentration to the 
finishing point. The dry salt from the filter is 
put into trucks, and is ready, without further 
treatment, to be utilised again in the soap pans. 


It is not necessary in a general sketch like the | progra 


present to refer to all the little details in con- 
struction and management of the plant which 
require attention if success is to be secured, but 
those who have had much to do with chemical 
engineering know ouly too well that details of an 
apparently trivial character may make or mar a 
process. As we have sid above, there are several 
novelties in this plant, and it is in the details con- 
nected with the removal of the salt which make 
this particular plant so efficient, and enable it to 
rank among the best—if, indeed, it is not the very 
best—glycerine plants in existence. It is only 
another instance where a comparatively slight 
alteration of an existing apparatus, led up to, no 
doubt, by close application to the necessities of the 
case, has rendered a chemica! plant a success where 
formerly it was a complete failure. A word may 
fitly be added as to the vacuum pump, this being in 
some details of an exclusive desiyn, and every part 
is of easy access so as to enable the valves to be 
replaced in the shortest possible time should any 
such necessity arise. 

The crude glycerine, which is run off from the 
second vessel, forms a dark-coloured fluid of ap- 
proximately the following composition, viz. : 


Glycerine <A LEe UON EE 
Water... ove pots sie a oss) 
Saltandorganicmatter .. ... ... 10 

100 


For dynamite and nearly all other purposes 
to which it is applied, the glycerine has to be 

urified by distillation before it can be employed, 
but a description of this further treatment hardly 
falls under our headline. 

Generally speaking, apart from the glycerine 
manufacture, it is clear that the use of such - 
paratus as we have just described may be greatly 
extended in various chemical processes, and if we 
understand correctly, the last year has seen such 
plants erected for the evaporation of caustic soda 
solution, quite a new departure in the alkali in- 
dustry. But, perhaps, the most important field 
in which its application has seemed justified is 
that of the boiling down of brine solution in the 
salt manufacture. It would seem that the familiar 
salt-pan so wasteful in fuel will soon become a relic 
of the past, or will only continue to exist when 
the requisite capital for vacuum plant—and, of 
course, this is rather a serious item—is not forth- 
coming. 


THE STANDARDISATION OF SCREW 
THREADS. 
(Continued from page 77.) 

In the progress of the third International Con- 
ference for the technical unification of railways, 
which will be held soon at Berne, the Swiss 
Federal Council will propose the following reso- 
lution: ‘‘ The acceptance of a metrical system of 
screws, to be recommended for use in the construc- 
tion of railway material.” It is not, perhaps, even 
probable that this resolution will be adopted, but it 
is evidently a matter of interest for engineers and 
constructors, to arrive at some general conclusions 
before the conference at Berne takes place, espe- 
cially as the manufacture of railway material has 
less varied requirements in this direction than 
the work of mechanical engineers in general. It is 
natural, therefore, for the opinion to be held that 
unless a decision is arrived at, before the Berne 
Conference takes place, a type of screw thread 
might be recommended for adoption, which would 
not meet with general approval. 

With this end in view, the Swiss Union of Mecha- 
nical Industrials called a meeting on March 2, 1897, 
at Zurich, under the presidency of Colonel P. E. 
Huber. At this reunion the following resolutions 
were passed : 

1. The meeting recognises the necessity of 
standardisation, on a metrical basis, of bolts and 
screw threads. 

2. The meeting elects an executive committee of 
seven members ; this committee to put itself into 
communication with the French and English 
associations, in order to arrive at the best means of 
realising the principles of unification, 

The executive committee thus appointed, held a 
preliminary meeting at Zurich at which several of 
the most eminent of the different representatives 
took part. At this meeting it was decided unani- 
mously to summon an International Congress at 
Zurich for October 3 and 4, 1898; the following 
mme was also drawn up : 

(a) To define the form of threads ; whether straight 
edged or rounded ; their dimensions and angle. 








tion, whether by number or sizes. 

(c) To determine pitch, and ratio of pitch to 
diameter. 

(d) To fix clearance between nut and screw; 
size of spanner ; dimensions of head and screws. 

(e) To decide on system of measurement (Eng- 
lish or metrical). 

The representatives of twelve mechanical associa- 
tions attended the Congress, one German (Verein 
Deutscher Ingenieure) ; two French (Société d’En- 
couragement pour l’Industrie Nationale ; and Société 
des Ingenieurs Civils de France); two Italian ; one 
Dutch ; and six Swiss; the Russian, English, and 
American associations did not accept the invitation. 
Thus no official representative of these countries 
was present, nor did any delegate attend on behalf 
of railway companies. 

As above mentioned, a special Committee was 
appointed by the Congress, and its first work was 
to issue a letter to about 60 leading manufacturers, 
asking them to formulate their views on the ques- 
tions to be treated at the Berne Railway Congress. 
All the answers received were favourable to the 
proposal of standardisation. 

The following systems (among some others not of 
importance) were submitted to the consideration of 





the Zurich Congress : One from the Association of 





German Engineers (1888); one French, by the 
Société d’Encouragement of Paris (1894) ; one Swiss, 
by the Executive Committee for the Unification of 
Screws (1898) ; and one Italian, by the Society of En- 
gineers and Architects of Turin (1898). The Con- 
gress, after a careful consideration, came to the con- 
clusion that the French system (Sauvage) answered 
best to all the requirements, and as it had been 
widely accepted since 1894, throughout France, and 
proved to be practical by the manufacturers; and 
considering, moreover, that French engineers would 
not be willing to abandon it so soon after final adop- 
tion, the Congress decided unanimously to recom- 
mend its adoption as the basis for the new system 
of screw threads, to be called the ‘‘ International 
System.” Some slight modifications proposed by 
the Swiss Committee were approved. 

The principal question thus decided, the Con- 
gress invited the three great engineering Associa- 
tions sts anyone el tga German, and French— 
to consider and arrive at a general understanding 
on some minor points, such as the sizes of spanners, 
the dimensions of bolt-heads, nuts, &c. 

It is to be hoped that the recommendation of 
the Congress will be accepted by manufacturers 
and administrations who desire to use the metrical 
system, and that thus the confusion which has 
hitherto existed may be reduced. At the same 
time, it is not probable, either that the standard 
will be universally adopted, or that this country 
or the United States will abandon the Whitworth 
and Sellers standards, 

We now come ‘to the second part of Signor 
Galassini’s report ; a review of the various sys- 
tems of screw threads that have either been 
adopted so widely that they may be considered 
as standards, and therefore as so many additional 
means of complicating an already difficult problem; 
or suggestions that have been proposed by engi- 
neers, and by scientific associations. We shall only 
refer to the more important of these, as an exhaus- 
tive review would carry us too far, and we shall ar- 
range them chronologically as far as possible.* 

1. Whitworth (1841-61) (Fig. 1).—First in his- 
torical order, and undoubtedly first in importance 
in this connection, is the name of Whitworth, 
whose system has been recognised as a standard 
throughout the world, though it is certainly doomed 
to be superseded ere long, except in England, on 
account of the ever-growing importance of the 
metric system. Whatever may be the inconveni- 
ence of the Whitworth system due to this cause, 
and however great may be the objection of foreign 
engineers to accept our English standard, there is 





* More detailed particulars relating to the standardisa- 
tion of screw threads will be found in the following publi- 
cations: Paper by Mr. Joseph Whitworth on ‘Standard 
Screw Threads.” Transactions of the Institution of Civil 
Engineers, 1841. : 

‘Sellers on Screw Threads.” Journal of the Franklin 
Institute, 1864, 

** Annuaire de la Société des Anciens Eléves des Ecoles 
des Arts et Métiers,” 1862. 

** Bulletin Officiel de la Marine,” 1865-7. 

‘A New Screw Gauge,” by William H. Preece. Paper 
read at the Bulletin de la Société de Mulhouse, 1873, 


page 44. 
** Report of Professor Thury,” Geneva Society of Arts, 


(b) To specify diameters ; definition of gradua- | 1977 


‘York Meeting of the British Association, 1881 (see 
ENGINEERING, vol. xxxii., page 306.) 

Report of Screw Gauge Committee presented to the 
British Association, Southampton meeting, 1882 (see 
B.A. Transactions); ‘‘Screw Threads,” ENGINEERING, 
vol. xl., page 605; vol. xlii., page 266; vol. xliii., page 
173; vol. xliii., page 352; vol. lv., page 849; vol. lvi., 
pages 568, 621, and 652; vol. liz. peg 646 ; vol. Ix., 
pages 418 and 496 (Memorandum by Crompton on British 
Association Screw Gauge Committee); vol. Ixi., es 
352 and 360 (the Sauvage standard) ; vol. lxi., page 291 
(Swiss Congress) ; vol. Ixi., pages 163, 194, 324, 354, and 
451; vol. lxi., page 87 (Metric System of Standard Screw 
Threads); vol. Ixiii., page 799 (Captain Sankey at the 
Conference of the Institution of Civil Engineers) ; vol. 
Ixvii., page 154 (Zurich ——— ¥. 

‘*Proposed System of Screw Threads for France. 
Bulletin de la Société d’Enco ment, 1893, page 173. 

“French System of Screw Threads” (Extract from 
La Revue Technique, page 194). Proceedings of the 
Institution of Civil Engineers, vol. cxxvi,, pege 468. 

“An International System of Screw Threads,” by. 
E. Sauvage (Extract from La Revue de Mécanique, 1898, 
page 407). Proceedings of the Institution of Civil Engi- 
neers, vol. cxxxvi., page 408. : 

‘*Manufacture of Standard-Made Screws for Machine - 
Made Watches,” by Ch. J. Hewitt. Proceedings of the 
Institution of Mechanical Engineers, 1894, page 473. 
. Bo hes > des eee ag Sgccene Bulletin 

e la Société d’Encouragement, , page 851. 

Pe Screws and Screw Making.” Britannia Works, Col- 
ester. 
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never any difference of opinion on the fact that] Taste I.—Particular } ; 
Sir Joseph Men ene ebed order out of chaos hn ists nate ee ee ee ee 
when he establis a standard type of screw | First Series! Second N | 
thread. Before he did this, ania all the ma-| ist) Series (1857)/ Diameter. hgeede par Pitch. Dia- ‘Tends pe Dia- amber ot 
chine makers of this and other countries, made or | —— ee ia. moter. | per os iteh. || meter. | per 25 isn 
used such screw threads as they preferred, either mm. mm. pees. sR ee 
from conviction, hazard, or even of set purpose, ‘5 ~~ 2.54 48 0.58 mm, mm. mm. mm, 
in order that no bolts or nuts supplied by other js 0.150 38 32 0.79 : 35 On 20 10 28 
manufacturers could be used for the repairs of * papi 4.46 24 1.06 5 30 0.83 22 10 2s 
their own machines. The engineering manufac- 2 O85 in a ee . = be a oe 
turers’ business in this country was then very t 0.250 6.35 20 1.27 8 25 1:00 28 3 2125 
young, and elsewhere it scarcely existed ; standards F cane reo 20 aay 9 20 1.25 30 8 3.125 
were wholly unknown, and every engineer was a v 0.825 8.28 18 Lat it 20 138 34 ' 350 
law to himself. “. 0.350 8.90 18 1.41 12 17 147 33 6b tie 
The Whitworth thread was put forward in a ba 10:16 16 189 18 ae Des ; ry 
somewhat crude way in 1841, and later in 1857 . 0.425 10.80 14 1.81 15 18 iss 50 3 Bo 
when it rapidly became accepted ; although it was os re nr te = 16 12.5 2.0 . 
not till 1861 that Mr. Whitworth fully developed ‘4 0.500 12.70 12 212 
his system and published full details of the propor- = He 13.34 12 2.12 
tions be adopted. The main objects in view were = 0.875 14.6) 1 212 gd 
just the same then as they are to-day ; to reduce * 0.609 15.23 12 212 a as. 
the strength of the bolt as little as possible consis- 8 oan Fes - iL 2.31 Bs k--4-------. d, 
tent with efficiency ; to proportion the shape of the os 0.675 17.15 it 23 | ae 
thread, with a view to easy manufacture and relative 0.700 17.78 iL 2.81 See ies | ae ees ” 
security from dumage, and, of course, to have all 3 oan pd 4 oo oe 
bolts of different sizes interchangeable, and there- 3 0.875 22.22 9 2 82 ee 
fore of universal application. Unwin, in his i’ pen Hope : os ; ee BE 
‘* Machine Design,” gives a formula for the Whit- 1 1.125 28 68 ? 3.63 bois : 
worth thread, approximating closely to the actual it 1.250 31.70 7 3.63 gees 
proportions, though it does not quite agree with 1} 1/500 38.10 ‘ 133 Pb} eg 
those tabulated by Signor Galassini. In this for-} 1! 1.625 41.28 : 5.08 60° KS 4 
ote x . 5 08 es Te. 
d@ = original diameter of bolt, 2" 2.000 sose i nes oo eee 
d' = diameter of root of thread, 2h 2.125 53.97 4 5.65 i \ 
p = pitch of thread; 24 2.250 57.15 4 6.35 ! 
then 3 one — . 55 “jo 
p =.08d +.04 5 son bore ‘ 6.85 SfP ae. 
and 2; 2.750 69.85 3h 7.26 ‘ 
d = .9d — .05, 2 2.875 78.02 34 7.26 ! 
Fig. 1 shows the form and proportion of the 3} 3.250 82, 55 34 182 
Whitworth thread, as set out by Signor Galassini. 34 ee roy 34 2 a“ 
In this diagram d is the outside diameter of the 4 400 |, 1006 3 BAT t.. 
bolt, d! the diameter at the root of the threads, p is 4t 4.250 108.0 23 8.83 h, h 
the pitch, h the actual depth of thread, hy the} $j me bee eo Tat aa 
height of the completed triangle formed by the 5 5.000 127.0 2 9.25 pv 0.16p. | ay 
: | oe ee | ee 
1 5} 5.750 146.0 a 10.16 sms) Bic 5,07% “4 
Filia 6 6.000 152.4 2 10.16 
ie, (1841-1861). apes a g3. 
Ke wv torical interest as being the first effort to adapt the POULOT 
~ Whitworth, to a metrical, standard, but it does not 
) ’ ’ (1862) 
appear to have had a large application. The thread La 
is that of Whitworth, and the relations of pitch to acne 
ae diameter are expressed as 
or p = 008d +1 ; @ 
— all the different sizes can be given in milli- 
metres. 
er ee p TABLE II.—The Armengaud System. 
Nee Diameter d, | Pitch p. Diameter d. Pitch p. x 
mn. | mm. mm mm. H Dine d P 
. {ae oe te 76 
‘ | 2 : ; 
“eae Se eee 
Par 15 2.2 55 5.4 
17.5 2.4 60 5.8 
; a ad 20 2.6 65 6.2 
22.5 2.8 70 | 66 
ees d 25 3.0 75 | 70 
a 4 30 3.4 80 7.4 
KL $$ $________________ apshyt- Hooshy 
| hy he 3. Bodmer (1861) (Fig. 2).—This is one of the very , 
6" re early systems, having been devised and used as Ce 
a lv -a64p. __. ao... early as 1861 at the Reishauer engineering works at 
| Avon Zurich. According to a report made by Mr. Lan- |,---/v =0.29p. 
hold (L’Unification des Filetages a 1|’Etranger,” ag oR ee, 
seat “| Bulletin de la Société d’Encouragement, 1897, i we G8 EER. 
f ’ 850) 








extension of the thread lines and the pitch line p, 
and equal to .96 p, h being equal to .64p. The 
angle formed by the threads is 55 deg., and both 
the outer edge and the root are rounded, as shown 
at f and i, by the curves e, f, g, &c. This mode of 
finishing the threads corresponds to one-sixth of 
the total depth of the triangular section. Signor 
Galassini points out that whereas Whitworth in 1841 
tabulated his series of bolts in sizes increasing by 
$ in. (excepting for ;5; in. and y¥ in.); in 1857 he 
adopted a decimal system with an increase of 
75 in., an improvement conducing to far greater 
accuracy of work, but not at all approximating to 
the metric system. In the report we are consider- 
ing, a complete series of sizes of bolts, with the 
corresponding pitch, is given (see Table I). 


page 851), the president of these works, the charac- 
teristics of the Bodmer system are as follow: The 
form of the thread is that of an isosceles triangle 
of 50 deg. truncated to the extent of one-sixth the 
depth hy, and rounded on the face and root of the 
thread ; the height of the completed triangle a bc 
is about 1.072 p = hy and the depth of the thread 
is h .715 p (see Fig. 2). In this system an approxi- 
mation to the Whitworth type is attempted by 
giving in the series an exact number of threads per 
25 millimetres (about 1 in.) of length of bolt est 
Table III.). 

4. Denis Poulot (1862) (Fig. 3).—This engineer 
described his system, which he designated as the 
French pitch, in the ‘* Annuaire de la Société des 
Anciens Eléves des Ecoles des Arts et Metiers,” 
1862. This also has only an historical interest ; 














with face and root rounded, the radius of the 
curves being one-twentieth of the depth of com- 
pleted triangle h,. The depth of the thread is 

h = 0.9 hy = 0.78 p. 

We reproduce the Table of sizes and threads from 
Signor Galassini’s report, rather to render this re- 
view more complete, than to serve any practical 
purpose : 

TABLE IV.—Particulars of the Powlot System, 


Pitch = 1.5 mm. for diameters .. 7 8 9 10 mill. 
ae eee es ‘6 . 11 12 18 14 
» = eK ff .. 16 16 17 18 19 
o» = BS 45 $s -. 2 21 2 B 
Oe ‘i a . 24 25 2 27 2 
eo ee .. 299 80 81 32 
ico op a . 88 34 85 36 37 88 

= 4.5 89 40 





it is illustrated in Fig. 3. The section of the 





2. Armengaud (1860).—This system is of his- 


thread is that of an equilateral triangle (60 deg.) 





(To be continued.) 
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24-CENT. COAST-DEFENCE GUN WITH SCHNEIDER-CANET MOUNTING. 
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f° MESSRS. SCHNEIDER AND CO.’S 
{WORKS AT CREUSOT.—No. LXXVII. 
Coast-DEFENCE Guns—(continued). 
24-Centimetre (9.449-In.) Coast-Defence Gun on 
Central Pivoted Mounting.—(Figs. 696 and 697).— 
Armaments of this type have been supplied to the 
Chinese Government. The gun is 36 calibres in 
length ; it is of forged and tempered steel, con- 
structed to the requirements and specification of 
the French Navy ; it weighs 20,300 kilogrammes 
(about 20 tons), and consists of a tube which runs 
on the whole length of the gun, and in which is 
screwed the breech-block ; of a jacket which sur- 
rounds the tube from the rear end, to forward of 
the trunnion-ring ; the trunnion-ring ; strengthen- 
ing coils that surround the jacket, and chase-coils 








Fic. 697. 


on two-thirds of the length of the chase. The 
jacket and coils are placed on the cylindrical 
parts of the gun, the diametrical shrinkage allow- 
ance being 14 millimetres per metre. From 
the front of the jacket, the thickness of the tube 
is made to diminish by two steps, the non-rein- 
forced part of the tube being in the shape of a 
truncated cone, The force of recoil is transmitted 
direct to the en the jacket, the latter 
being made with dovetails, which secure it to the 
trunnion-ring and to the tube. In order to pre- 
vent sliding of the tube during firing, the bearing 
of the dovetails is made more secure by allowing 
a slight longitudinal shrinkage to the jacket and 
trunnion-ring. 

The breech-block is on the Schneider-Canet 
ystem, with interrupted screw and composite 








obturator. All the parts can be put together and 
taken to pieces oaikeds the help of any special 
tool. The gun can be fired with percussion, or an 
electric, fuse. It fires ordinary shell, weighing 
140 kilogrammes (309 -lb.), and armour-piercing 
rojectiles, weighing 164 kilogrammes (362 Ib.). 
he charge consists of prismatic brown powder, 
and weighs 87 kilogrammes (192 Ib.) ; the corre- 
sponding densit; ing .94 (equals weight of- 
powder divided ie the capacity of the powder- 
chamber). 4 
The mounting is central-pivoting, with hydraulic 
recoil and automatic return by gravity. It consists 
of a carriage, with slide and transom of cast steel, 
and a cast-iron bolster; it weighs in all 31,200 
kilogrammes (31 tons). The trunnion centre 1s 
2,200 metres (86.614 in.) above the floor level. 





Jan. 26, 1900.] 


32-CENT. COAST-DEFENCE 


The carriage rests on the slide with the interposition 
of cylindrical rollers, on which it is guided in its 
travel, so as to prevent all deviation or raising of 
the system ; it carries at its lower part two recoil 
cylinders, each with a piston fitted to the front of 
the slide. The slide is made with an incline of 
4 deg. (7/100), and consists of two parallel cheeks 
with a cross-beam in front; it is juined to the 
transom, which turns round a pivot on a set of free 
rollers ~ in place by rings. Cramps fixed to the 
transom hold a string-piece on the bolster, and 

revent the raising of the slide during recoil. The 

Ister forms a pivot, and the string-piece above 
referred to serves as a circular rack for lateral 
training. It is bolted on wood beams to a masonry 
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Fig. 699, 


foundation, the weight of which insures the stability 
of the system. The range of elevation is from 
7 deg. to 25 deg., and the required elevation is 
given by cranks working a shaft, and a set of gear- 
ing which acts on a toothed sector fitted to the gun. 
In the arrangement of the gearing, means are taken 
to insure a smooth working of the gun during 
elevation, as well as to prevent all shocks on the 
mechanism when there is preponderance of the 
muzzle. As the shaft on which the cranks are 
keyed are fitted to the slide and not to the carriage, 
the men need not leave the cranks when the gun is 
fired. For lateral training, the range runs through 
360 deg., and this is obtained by cranks working a 
shaft and a set of gearing that engages the rack on 


GUN WITH SCHNEIDER-CANET MOUNTING. 





the bolster ; this same mechanism serves to run in 
the gun by hand-power, after disengaging a pinion 
to prevent the mounting from revolving, and for 
this a set of gearing with plate-chain transmissions 
is provided. 

e recoil cylinders are formed for constant 
volume, and with loaded valves. They limit the 
recoil to 1 metre (39% in.) maximum. During 
recoil, the liquid in the front part of the cylinders 
acts on the valve and opens it, giving a passage 
from the front to the rear, a small of it flowin 
through two vents in the piston. en the reco 
is spent, the valve closes, and the liquid in return- 
ing from the rear to the front, passes through the 
two openings, thus setting up a resistance which 





SS a TaN 


oe — 


Seremnanaemenininetedeieene tine terre on Ee eee 
2 seme _ : on meas —~ saasapassaynaien eetesnersnreenesiedenterine tienen tneras acanare race eee 


ENGINEERING. 





[JAN. 26, 1900. 





114 





controls the running out of the gun, that takes 
place automatically, through the incline of the 
slide. The cylinders are placed at the lower part 
of the carriage, in order to insure the preservation 
of the rods and prevent losses in liquid. This 
causes a greater momentum in running out than 
would be the case were the cylinders placed above 
the slide; experience, however, has shown that 
this inconvenience is not to be feared when, as in 
the present instance, the stability given to the 
carriage is properly proportioned to the distance 
from the cylinders to the trunnions—a distance 
which has been reduced to a minimum. 

The mounting is provided with the following 
accessory gear: a loading crane, with quick-lower- 
ing motion ; a loading platform, from which the 
gun can be also trained, with hand-rail and steps 
for sighting at minus angles ; elastic buffers which 
limit the travel of the carriage on the slide in both 
directions ; an index for the elevation of the gun, 
with plates showing the direction for turning the 
cranks ; sheet-iron covers for protecting the deli- 
cate parts of the mechanism from dust and 
splinters. 

The average initial velocities obtained with the 
gun have varied between 665 and 707 metres 
(2182 ft. and 2316 ft.), with a powder-charge of 
87 kilogrammes (192 lb.), and an armour-piercing 
shell weighing 164 kilogrammes (362 lb.). 

24-Centimetre (9.449-In.) Coast-Defence Gun, on 
Muzzle-Pivoting Mounting.—The principal charac- 
teristics of this type of material are the following : 


Length of gun 19 calibres 
Weight ,, & . 14600 kg. (32178 Ib.) 
ms mounting 27810 ,, (61293 ,, ) 
i armour-piercing 
shell hack 5 va 144 ,, (317 Ib.) 
Weight of prismatic brown 
powder... se ios 39 ,, (86 1b.) 
Muzzle velocity in service 470 m. (1542 ft.) 
Angles of elevation ae + 30 — 7 deg. 


The breech-block is cylindrical, with three 
threaded parts and three interruptions ; it rests on 
a bracket which revolves round a vertical hinge 
bolt. The obturator consists of a composite elastic 
disc, which unites the advantages of the Broadwell 
ring, and those of the usual plastic obturator, while 
allowing the breech to be worked with great facility. 
It is placed between the movable head and the front 
surface of the breech-block. Firing is effected with 
a percussion fuse, by means of a movable bolt, or 
with an electric fuse, when the bolt is fitted with 
the necessary terminals for electric connections. 
The percussion piece is not in the centre of the 
vent unless the breech be completely closed, thus 
doing away with all risk of premature fire. 

The mounting consists of the bolster, and the 
transom, with slide and carriage. The bolster is 
made with a front pivot, and is bolted on a masonry 
foundation. The transom rests on conical rollers. 
The slide is fixed on the transom, and consists of 
two parallel vertical cheeks stayed in front; it is 
carried in the rear on wheels which turn round a 
circular path on the platform. The gun is pro- 
tected by a shield when required. 

The required elevation is given by a crank which 
drives, through a set of pinions, an endless screw 
and a toothed wheel, the latter engaging direct the 
toothed sector fitted to the gun. For training the 
gun, the mechanism consists of a crank, an endless 
screw and a pinion, the latter engaging the circular 
rack of the bolster. 

The hydraulic recoil cylinders are of constant 
volume ; the “ep ig is fitted to the slide. At 
the end of the recoil, the valve falls back on its 
seat, the liquid under pressure only flowing through 
small passages ; the carriage runs out again smoothly 
under the action of gravity. In the rear of the 
carriage is a platform for serving the gun, and a 
small crane for raising the ammunition. 

32-Centimetre (12.598-In. Coast-Defence Gun, on 
Central Pivoting Mounting (Figs. 698 and 699).— 
Two types of mounting for this calibre have been 
built by Messrs. Schneider and Co.—namely, one 
in 1886 with a circular sector on which the rear of 
the slide rests ; and one in 1888, central pivoting, 
and without a sector in the rear. In the 1886 
type, the mounting, recoil cylinders, and bolster 
are of cast iron, the slide and transom of cast steel ; 
in the 1888 pattern the recoil cylinders and bolster 
are of cast iron, and the mounting, slide, and tran- 
som of cast steel. In both types the mounting 
rests on the slide with the interposition of eight 
cylindrical rollers, and is guided laterally and under- 
neath by clamps suitably placed. The recoil cylin- 





ders are placed at the lower part of the mounting, 
the piston-rods are joined to the front of the slide, 
and-are supported in the rear. The slide is made 
with two parallel cheeks stayed in front and 
recessed in the transom. The transom turns 
round a pivot while resting on the bolster on a 
set of conical rollers; the latter are kept apart 
by two concentric rings. Clamps prevent the slide 
from rising during firing. The bolster forms the 
pivot, and is fitted with a circular rack for lateral 
training ; it is bolted on the foundation, The re- 
quired elevation is given from the front of the 
mounting by a transverse shaft, which transmits its 
motion to a set of toothed wheels, and a pinion 
which engages a toothed sector fitted to the gun. 
Lateral training is given by a vertical pinion, which 
engages the rack on the bolster, and is driven by a 
series of conical and cylindrical gearing. A front 
transverse shaft is provided with two toothed 
wheels for running in the gun by hand ; for this it 
is necessary to disengage the bevel wheel which 
turns the vertical shaft for lateral training. The 
mounting is fitted with a charging platform and a 
quick-working crane for serving the gun. 





HAND AND MACHINE LABOUR. 

THE series of articles that have appeared from 
week to week in these columns during the last four 
months, on the subject of American Competition, 
have thrown much light on the causes that have 
contributed to make the United States not only a 
great manufacturing nation, but one which threatens 
in the near future to take a leading position in 
almost every form of industrial enterprise. The 
opinions we have published are those of men 
conspicuous in varied industries engaged in diffe- 
rent parts of the States, and they show a sin- 
gular, an almost monotonous unanimity, although 
it is to be remarked that those writers carry- 
ing the greatest weight are the least conscious of 
real danger befalling British trade, provided that 
we wish to keep it. The vast natural resources 
of America of course count for one of the most 
potent factors in her industrial succcess, but the 
great distances of the metallic deposits from the 
coal regions, and of both of these again, from the 
centres of demand, seemed even a few years ago to 
set insurmountable barriers to successful enterprise. 
The same spirit that overcame the difficulty of dis- 
tance by making cheap transportation possible, has 
operated in the other directions required to achieve 
rapid and inexpensive production, until the United 
States has arrived at the unparalleled position she 
occupies to-day. The result has been attained so 
far, and it will be carried still farther continuously, 
by the same agencies of adaptability, energy, and 
concentration, for the prosperous path followed so 
far will certainly be pursued at an accelerated rate. 
Among the various causes of rapid output upon 
which all our correspondents have uniformly in- 
sisted, is the substitution of automatic machinery 
for hand labour, and the ever-increasing efficiency 
of such machines, both in the sense of turning out 
a larger production, and also in the simplification of 
devices ; so that less labour, often of an unskilled 
kind, suffices to do the same amourt of work, and 
thereby cheapens production. The scarceness of 
labour in the United States and its consequent re- 
lative high price, inconvenient as it was in the be- 
ginning of her industrial history, has proved to be 
a blessing in disguise, for it stimulated and encou- 
raged invention, to the mutual advantage of capital 
and labour. These and most other points bearing on 
the problem, have been dealt fully in the series of 
articles we have just referred to, so that we need 
not insist upon them here. But it did not fall 
within the scope of those contributions to enter 
into details as to cost of production ; as to the 
exact extent to which machinery has displaced 
hand labour; or how far such substitution has 
justified the fears of the British workman—fears 
that date back to the time when machinery was 
first employed to supplement and increase manual 
production. To some extent we propose to make 
good this deficiency, though only so far as some 
industries in the United States are concerned. 
It would be of intense interest to ourselves if 
we could ascertain how far, in this country, the 
use of machinery has increased output and re- 
duced cost, but data on this subject are not avail- 
able. We know, of course, that vast progress has 
been made here during the last half century ; but 
we also know that to a large extent the use of 
labour-saving machinery is restricted, and hand 





labour is still employed where mechanical means 
could be substituted to the benefit of all concerned. 
The actual facts on this point belong to the secrets 
of different industries; but it is certain that 
British manufacturers are in ignorance of the exact 
means at the disposal of American competitors, 
both as regards increase of output and reduction 
of cost; such means varying with the extent to 
which machinery has replaced hand labour. 

That a large amount of such information is avail- 
able, is due to the recent publication in Washing- 
ton of a remarkable report by the Commissioner of 
Labour ; a report that has required several years 
to compile, and has involved an almost incredible 
amount of research, and unusual co-operation on 
the part of manufacturers. It was in 1894 that 
Congress directed the Commissioner of Labour to 
undertake this investigation. The object was to 
ascertain ‘‘the effect of the use of machinery upon 
labour and the cost of production, the relative pro- 
ductive power of hand and machine labour, the 
cost of manual and machine power as they are used 
in the productive industries, and the effect upon 
wages of the use of machinery operated by women 
and children ; and, further, whether changes in the 
creative cost of products are due to a lack ora 
surplus of labour, or to the introduction of power 
machinery.” It is difficult to imagine a more difti- 
cult undertaking than this, nor one that would 
prove of more benefit to the industrial world at 
large, provided that it could be well completed. 
That the Commissioner of Labour, Mr. Carroll D. 
Wright, has succeeded will be evident from the 
information we are able to gather from his report, 
and place before our readers in some sense as sup- 
plementary to the series of articles on ‘‘ American 
Competition.” 

The task before the Commissioner of Labour was 
briefly as follows : 

(a) To select a sufficient number of old-esta- 
blished and representative industries, the con- 
trollers of which were able and willing to afford the 
necessary information. 

(b) To ascertain and classify the various processes 
involved in the industry for the production of a 
given product, both under the old methods of hand 
labour, and the most modern machinery appliances. 

(c) To apply the results to a sufficient number of 
the objects so produced, to arrive at fair averages 
under the old and new conditions. 

(d) To ascertain and report on the material and 
moral effect the change had produced upon. the 
working classes so largely affected by the introduc- 
tion of machinery. 

(e) To determine how far the use of machinery had 
improved or deteriorated the manufactured product, 
had affected its price, and stimulated or retarded 
its sale. 

The statistics of no fewer than 88 main indus- 
tries, and 672 branches of these, have been gathered 
and tabulated in the report, and for each the fol- 
lowing information is fully given, for hand and 
mechanical processes : 

1. The names of the operations in the production 
of the work done, in their natural order. 

2. The machine, implement, or tool used in each 
operation. 

3. The motive power used in each operation. 

4. The number of persons necessary on one 
machine for each operation. 

5. The number and sex of employés engaged in 
each operation. 

6. The name of the occupation pursued by each 
ae in each operation. 

7. The age of each employé engaged in each 
operation. 

8. The time consumed by each employé in each 
operation. 

9. The rate of pay for each employé in each 
operation. 

10. The labour cost of each operation. 

As this information is given for 672 industries, 
and as the number of operations of most of them 
is large—in the machine methods of making watch 
movements, the number is no less than 1088— 
some idea may be gathered of the amount of labour 
that has been expended. Unfortunately no data 
have been collected on the comparative costs of 
workshops and plant under the primitive and 
modern conditions, but it could not be expected 
that manufacturers would supply the latter infor- 
mation, as doing so, would have Soe equivalent to 


disclosing the total cost of production and, inferen- 
tially, profits realised. 
It is obviously out of the question for us to deal 
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with more than a small number of the industries 
examined ; those we have selected have seemed to 
us of the most interest to our English readers. 
Although it is not possible to compare the reduc- 
tion in the cost of output by the use of machinery 
in this country with that in the United States, yet 
the figures we give will appeal directly to those 
interested in the various industries, and will enable 
them to determine how far they are ahead of, or 
behind, their American competitors. The statistics 
show clearly that the free use of machinery has been 
of the greatest benefit to the working man, because 
cheapened production has so greatly increased de- 
mand. Hence the numbers of workmen are in- 
creased in nearly all the industries on account of 
the greater number of operators (independently of 
the growth of business due to increase of popula- 
tion), and at the same time wages are far higher. 
Thus cheapened and more rapid production have 
stimulated demand ; placed greater comforts, not 
to say luxuries, within the reach of the working 
classes ; have widened the circles of employment ; 
and raised the incomes of employés, thus enabling 
them in turn to profit by the progress of manufac- 
ture, and again to increase demand. 

We wish it to be understood that we publish this 
information in no sense to suggest American in- 
dustrial superiority. For any evidence we have 
to the contrary, English manufacturers may pos- 
sess, and enjoy, the benefits of labour-saving ma- 
chinery as good or better than those to which we 
shall refer. If this should be the case, they may 
rest satisfied that so far as they are concerned the 
fear of successful American competition is without 
foundation. If, on the other hand, they should find 
that labour cost (with higher-paid labour than in this 
country) counts for less in the production of dif- 
ferent goods, than it does here, the English 
manufacturer will realise that he can, if he so 
chooses, at all events do as well, and with the rate 
of wages in his favour, probably better. For con- 
venience of reference we have arranged alphabe- 
tically the statistics of the various industries which 
we have selected. 


AGRICULTURE AND AGRICULTURAL IMPLEMENTS. 


Dealing first with the application of mechanical 
methods to agriculture, some very interesting 
facts are disclosed, and we may refer to them 
briefly, although they do not possess the same 
amount of interest as manufactured products. No 
fewer than 27 agriculture processes are examined, 
including the preparation of the ground, sowing, 
harvesting, gathering crops, &c. Comparing the 
separate operations of ploughing, seeding, and har- 
rowing as carried out by hand, with a combined ma- 
chine for doing this work at one operation, we find 
that for treating one acre, sowed with barley, the 
time occupied by hand labour was 10 hours 55 
minutes, as against 32.7 minutes for the machine 
method; the machinery used was a six-gang steam 
plough, each gang with four, cutting a total width of 
240 in., and having a seeder and harrow attached to 
each gang. The operation of harvesting is next con- 
sidered, and in the example we have selected, the 
primitive sickle is compared with the most advanced 
reaping, thrashing, and sacking machines ; in these 
operations 48 hours 40 minutes were. occupied, 
as against 52.2 minutes. The various operations 
employed four men, earning from 2s. to 3s. a 
day, in the earlier method, while ten men, earning 
from 6s. to 12s. a day, were required in the latter. 
In the most striking comparison, the number 
of labour hours were respectively 63 hours 35 
minutes and 2 hours 42.8 minutes, and the labour 


cost 3.59 dols. and .60 dol. This comparison is | 200 


more curious than useful, dealing, as it does, with 
the remote period of 1830. In the various other 
items examined no such striking contrast as the 
foregoing is to be found, but the average deduced 
from the 27 varieties considered, shows that one 
man with modern appliances can cultivate and 
harvest about twice as large a crop as was pos- 
sible with hand appliances only. _In addition, the 
rates of wages have practically doubled, and the 
number of men occupied in agricultural labour has 
increased enormously during the last forty years. 
Ploughs.—Following agricultural processes, imple- 
ments (not machinery) are considered, such as 
various kinds of forks and rakes, and hand ploughs ; 
the latter may be taken asan example. As in almost 
every article of manufacture, improvement in de- 
design has progressed equally with facility of pro- 
duction, the one attending on the other to the 
benefit of both. The old-fashioned wooden plough 








ELECTRICAL EQUIPMENT 





OF POWDER FACTORIES. 





Fic. 5. 120-KrLowarr WestincHouse Two-Puase GENERATOR, 400 Votrts. 


of 1860 is, of course, obsolete, and therefore with- 
out interest in the present instance except for com- 
parison ; yet this comparison affords one of the 
striking illustrations of the advantages of labour- 
saving machinery, as regards increase in output, 
larger wages, and the greater number of hands 
employed. A summary of the results is given in 
Table I., the unit of comparison being in the one 
case, 10 landside ploughs, with wooden mould 
boards, plated points, oak beams, and: handles ; in 
the other, 10 landside ploughs, cast iron with oak 
beams, and handles, In one sense the modern 
manufacture is vastly more complicated than the 
old, 97 different operations, as against 11 being 
involved ; the former were performed by the crafts- 
man grown skilled by long practice, at 2s. 6d. a 
day, instead of by the machine minder, and me- 
chanic, at wages ranging from 6s. to 10s.a day. In 
making the quantity of ploughs taken on which to 
base a comparison, the labour hours were 1180, and 
37 hours 28 minutes respectively, showing a pro- 
portion 31 to 1 in favour of mechanical production. 


TABLE I.—Production of Ten Ploughs. 


Mode of Production. Hand. Machine, 
Date... ‘la ps sas 1850 1896 
Number of different opera- 

tions involved ... = 11 97 
Number of workmen em- . ; 


WUE cee made creas 2 52 
Number of hours worked 1180 37 h. 28.5 m. 
Cost of labour... «. 54.46 dols. 7.9 dols. 
Average rate of wages ...  .60 dols. 1.25 to 2.60 dols. 


Buiank Boox-Maxine, &c. 

The industry of blank book-making, such as 
ledgers, diaries, &c., is an important one, and is 
interesting as showing the result of 1895, compared 
with those of 1896, under improved conditions ; 
several units were taken, from which we have 
selected those summarised in Tables II. and III. 
The first of these (Table II.) in cach case refers to 
100 double-entry ledgers 8} in. by 14 in., with 

pages, bound in half leather, with tight backs ; 
the second (TableITII. )are 100 medium ledgers11$in. 
by 18 in., with 800 pages, full bound, with Russia 
ends and bands, and spring backs. Ruling the 
pages for the latter occupied 40 hours, as compared 
with 300 hours with a hand-ruling machine ; fold- 
ing in each case was done by hand ; only by better 
organisation and method, the time occupied at the 
later date was about one-fifth that of the former. 
Making up the folded sheets was also done in each 
case by hand, but this, and the work of sewing the 
sheets to parchment backing, uired 12 hours 
against 300—a ratio of 26 to 1. imming edges 
by electric-driven cutters, in the later instance re- 
quired 3:hours, and by the hand cutters, 16 hours 
48 minutes. Marbling edges occupied 3 hours, as 
against 16 hours 40 minutes; cutting out boards 
for covers, 10 minutes, against 8 hours 20 minutes ; 
cutting out leather for covers, 3 hours, against 25 
hours. Finishing is, of course, hand work, but 








improved methods and tools enabled this part 
of the work to be done in 60 hours instead 
of 179 hours 10 minutes. Embossing and stamp- 
ing the covers with an electrically driven em- 
bossing press occupied only 30 minutes, instead 
of 50 hours by the hand method. Page number- 
ing took 12 hours, and 100 hours, respectively. 
In this particular example the index es did 
not require to be notched and lettered, but in 


TABLE II.—Production of 100 Blank Books. 


Mode of Production. Hand. Machine. 
Date... he sh pat 1860 1895 
Number of different opera- 

rations involved oe 13 15 


Number of workmen em- 
ployed ... am ve 9 24 
Number of hours worked 106 h. 0.1 m. 26h. 4.1 m. 
t of labour ... 18.755 dols, 6.468 dols, 


Average rate of wages .. 1to4dols, 1 to 4dols, 
TaBLeE III.—Production of 100 Blank Books. 
Mode of Production. Hand. Machine, 
Date... a m8 ite 1895 1896 
Number of different opera- 
tions involved ... sik 14 19 
Number of workmen em- 


Jat oe ose REE 37 3 24 
Number of hours worked 1272 h. 55 m. 245h. 30 m.* 
Cost of labour ... _... 219.792 dols. 69.97 dols.* 
Average rate of wages ... 1to4dols. 1 to 4dols, 
* Not including time and cost of furnishing power. 
other similar instances this work was done in 48 
minutes by a lettering machine, as compared with 
20 hours by hand. The total number of hourg 
consumed in making 100 ledgers, was 245 hourg 
30 minutes by machine, and 1272 hours 55 minutes 
by hand, a ratio of more than five to one. Twenty. 
four workmen were employed instead of nine, but 
the rate of wages appears to be about the same. 
(To be continued.) 





ELECTRICAL EQUIPMENT OF UNITED 
STATES GOVERNMENT POWDER 
FACTORIES. 

A SIGNAL advantage was held by the Spanish 
troops over the United States forces in the recent 
war, by the ssion of smokeless powder. 
Whether in skirmishing lines, or in heavy order, 
the — of the United States troops was clearly 
marked by the smoke from their cartridges. Even 
before the war was closed, the United States Go- 
vernment was designing factories to supply a prac- 
tically unlimited quantity of smokeless powder, and 
since then, on the Atlantic and Pacific coasts, have 
been constructed plants embodying the most mo- 
dern practice for its rapid production. 

One of these new factories is at Indian Head, on 
the Potomac, not far from the capital city of 
Washington, D.C. The California Powder Works, 
whose product is largely purchased by the United 
States Government, have erected factories at Pinole 
and Santa Cruz, California. From these points 
can be shipped without delay, quantities of smoke- 
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less powder, in case it should be required upon the 
Atlantic seaboard and the Eastern States, or for 
the Pacific Slope, and the western territory of the 
United States. 

About the time of the o of the late war 
with Spain, explosions in the Government powder 
mills were frequent and disastrous. It was incum- 
bent upon the authorities to study very closely the 
best methods of eliminating these risks, when the 
ordinary routine of work was upset by a sudden 
heavy demand for powder. After serious delibera- 
tion and tests of various methods suggested for pro- 
viding motive power in the factories, it was eventu- 
ally deciaed that the most secure means of driving 
the machinery at powder mills, was the polyphase 
system of electricity, which permits of the use of 
motors having no moving .contacts, and which are 
therefore absolutely non-sparking. 

The United States Government confided to the 
hands of the Westinghouse Electric and Manufac- 
turing Company, the designing and construction of 
the electrical equipments for its various smokeless 
powder works. This company was the first to 
introduce alternating-current machinery for indus- 
trial purposes in the United States, and has re- 
mained facile princeps in the elaboration and con- 
struction of polyphase machinery. The Westing- 
house type ‘‘C” induction motor is specially fitted 
by its construction for use in the presence of ex- 
plosive and inflammable substance, as it has no 
commutator or brushes, and the moving parts are 
such that there is no surface contact, consequently 
no sparking. For some years these type ‘‘C” 
motors have been largely used in grain elevators, 
amid clouds of dust of the most inflammable 
character, and in other dangerous surroundings. 

Within the next month the United States Navy 
Department expects to begin the manufacture ot 
smokeless power at the Indian Head Factory. 
Work has en pushed energetically, and at pre- 
sent about 1200 men are employed. Admiral 
O’Neil, Chief of the Bureau of Ordnance, accom- 
panied by Lieutenant Seymour, of the Bureau, 
recently inspected the work, and was much pleased 
at the progress made. Already about a dozen 
buildings are completed ; the electric light plant— 
said to be one of the finest in the world—is installed, 
and the standpipe, 120 ft. high, is up. There are 
ten or twelve other buildings rapidly approaching 
completion. Altogether, the group of building 
will number twenty-four or twenty-five, with a 
capacity of 2000 lb, of smokeless powder daily. 

The various buildings of the powder plant cover a 
wide area about four miles back from the river. 
The general purpose has been to keep the buildings 
as far apart as the requirements of manufacture 
would permit, in order to avoid the dangers of ex- 
plosions. For that reason there is no large central 
building, but many small ones, each having a dis- 
tinct branch of the powder-making. They are 
arranged, also, with a view to the prevailing winds, 
so that the risk of having the fumes of acids borne 
by the winds is reduced toa minimum. One build- 
ing is used exclusively for the picking process, 
another for the mixing, and another for the acids. 

In this way each stage of manufacture is detached 
from all the others, not only reducing the chances 
of accident, but also giving some security against 
widespread damage in case of explosion in any one 
stage of the process. Another precautionary mea- 
sure has been the building of light ‘‘ paper” walls 
at the ends of the buildings. These readily give 
way to the pressure ofan explosion, leaving the 
main walls of the structure standing, and materially 
reducing the loss which occurs when an explosion is 
closely confined. 

In order to connect the main buildings, and 
permit the powder to be carried expeditiously, a 
complete trolley-car service is in operation. By 
this means the material, in its various stages, may 
be kept moving forward from building to building 
until stow. | The electric plant serves the 
threefold pur of running the machinery, run- 
ning the trolley-car service from mill to mill, and 
supplying light for the plant. 

e entire electrical plant was installed by the 
Westinghouse Electric and Manufacturing Com- 
pany. It consists of two alternating-current, direct- 
current Westinghouse generators (see Fig. 1), 
** engine type,” of 250 kilowatts each, and one of 
75 kilowatts alternating current, each machine 
driven by its own engine. The engines are two 
20 in. by 34 in. by 16 in., 500 horse-power each, 
and one compound 12in. and 20 in. by 12 in., 
150 horse-power, supplied by Messrs. Westing- 
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Fig. 2, ArmaTuRE or 250-Kitowatr ALTERNATING AND Direct-CuRRENT GENERATOR. 
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Fic, 3. Front View or WestincHouse SwitcHBOARD FoR ALTERNATING AND 
Dikect CURRENT GENERATOR. 














Fic. 4. Back View or WestTINGHOUSE SWITCHBOARD FOR ALTERNATING AND 
Drrect-CurRENT GENERATOR, 


house, Church, Kerr, and Co., New York. Each, nating current of the same voltage and frequency as 
of the 260-kilowatt generators delivers current| the alternating-current side of the larger generators. 
simultaneously from both sides ; from one, direct | Each of the 250-kilowatt generators has an exciter, 
current at 550 volts, and from the other, two-phase| 74 kilowatts, driven from the engine to which the 
alternating current at 400 volts, 3600 alternations. | main generator is direct-connected. The 75-kilo- 
The 75-kilowatt generator delivers two-phase alter-| watt generator has an exciter of 1 87 kilowatt. In 





the generating station is an 18}-kilowatt trans- 
former, for stepping up the alternating-circuit cur- 
rent to 1100 volts, to supply a feeder line for light- 
ing buildings adjacent to the proving grounds. 

The generators provide alternating current for 
various Westinghouse type ‘‘C ” induction motors, 
driving machinery in the powder mills ; also direct 
current for the electric railway system operated 
partly by overhead trolley, and partly by the 
Westinghouse surface contact system, and for a 
crane motor in the proving grounds. Alternating 
current is also provided for lighting the various 
mills, offices, fl houses. The 75-kilowatt gene- 
rator runs in parallel with the alternating-current 
side of the 250-kilowatt machines, and these latter 
machines are run in parallel on their direct-current 
ends. Any or all of the generator fields may be 
fed from either or both of the 7}-kilowatt exciters, 
which can be run separately or in multiple. The 
1.87-kilowatt exciter can only be used for exciting 
the 75-kilowatt generator, which is entirely sepa- 
rately excited. 

The alternating current, direct-current generators 
are provided with series fields, as well as separately 
excited fields. These series fields compensate for 
the drop caused by their direct-circuit current, but 
do not interfere with running the 250-kilowatt 
and the 75-kilowatt machines in parallel. Fig. 2 
shows the armature of a 250-kilowatt generator. 

The switchboard consists of five panels, one for 
the direct-current side of each of the 250-kilowatt 
generators, and one for the alternating-current side 
of each of the same, and one panel for the 75-kilo- 
watt alternating-current generator. Figs. 3 and 4 
give front and rear views of the switchboard. 

Arrangements have been made enabling the 
alternating current direct-acting generators to be 
run in multiple with each other at either of their 
alternating current or direct-current sides, or that 
either of them shall run in multiple with the 75- 
kilowatt alternating-current generator when neces- 
sary. The latter may be used as auxiliary to either 
of the 250-kilowatt generators in supplying power 
to the powder mills, or may be used alone for 
light loads in supplying either light or power, or 
both. One of the large generators, aided by the 
75-kilowatt generator, will be able to carry the 
ordinary demands upon the plant without the 
second large generator, the two having sufficient 
capacity to run the stationary motor and one loco- 
motive ; or if the load of the stationary motors be 
too large, then some of these can be cut off, 
enabling the more important work to be carried 
on without serious interruption. 

The California Powder Works at Santa Cruz 
were equipped some time ago with Westinghouse 
electrical apparatus. The powder works extend 
for about 2 miles along a beautifully wooded 
valley, a few miles outside the city. The city of 
Santa Cruz stands upon a bay, overlooking the 
Pacific Ocean; reminding one, by its genial 
climate and picturesque position, of the towns 
upon the Riviera. The factory extends over a 
considerable space, having been formerly ope- 
rated by separate steam engines, which were in- 
stalled wherever power was needed. Sparks from 
boiler plants, coming in contact with the powder, 
caused such frequent explosions, that to avoid 
complete destruction in such cases it was necessary 
to leave considerable space between the various 
departments of the works. The present electrical 
equipment consists of two 120-kilowatt two-phase 


|'Westinghecuse generators, 400 volts, 7200 alterna- 


tions, which supply power and light throughout 
the departments (Fig. 5, page 115). Although the 
works have been considerably increased in size, a 
marked saving has been made in the cost of fuel 
alone, as a direct résult of the electric equipments. 
Power is also transmitted from the Big Creek 
Power Company, situated 18 miles distant from the 
powder works. The local generators act as a re- 
serve, and supplement this supply. 

Westinghouse type ‘‘C” motors have been 
erected wherever motor power is required. A 
10 horse-power, and a 15 horse-power, motor are 
used to drive the centrifugal nitre-grinding mills. 
The nitroglycerine mixers are driven by a 10 horse- 
power motor in the day time, and by a 7} horse- 
power motor at night. A 15 horse-power motor 
operates the centrifugal wringers in the cotton 
P nt at night, while a 20 horse-power motor per- 
orms similar duties during the day. ese 
wringers take the surplus acid out of the hank 
cotton or raw gun-cotton. Two motors of 10 





horse-power and 74 horse-power drive the shafting 





118 


ENGINEERING. 





[JaN. 26, 1900. 








in the carpenters’ shop. Other motors drive ven- 
tilating fans and machinery at the gun-cotton plant. 

The circulating fans in the acid works are driven 
by a 15 horse-power motor. A new pulper is direct- 
connected to a 40 horse-power motor, and a 10 
horse-power motor furnishes power to the ma- 
chine-shop. All these motors are two-phase, 400 
volts, 7200 alterations, taking power direct from the 
generators. 

Water for the works is supplied by a pump two 
miles distant from the central power-house. The 
pump is driven by a 15 horse-power Westinghouse 
motor, the current being stepped-up by trans- 
formers to 2500 volts for transmission, and reduced 
at the motors to 400 volts. The grounds, build- 
ings, boarding-houses, and dwellings are all fur- 
nished by electricity from the central plant. 

The California Powder Works at Pinole have been 
similarly equipped with Westinghouse electrical 
apparatus. In this plant, however, steam power 
is used for operating the generators. Oil is burnt 
under the boilers as fuel. The wisdom of in- 
troducing polyphase induction motors has been 
abundantly proved by the great decrease in the 
number of explosions. Instead of boiler plants 
contiguous to the highly explosive materials, 
there is now but one plant ensconced in a 
safe position, removed from dangerous surround- 
ings. The operation of the Westinghouse type 
**©” motors has been highly satisfactory in 
every respect. It was feared at first that the 
acid fumes might have a deleterious effect upon 
the motors, but thus far no injury has arisen. 








THE DELLWIK-FLEISCHER WATER. 
GAS PROCESS. 

Durinc the last two years the Dellwik-Fleischer 
water-gas process has attracted much attention, and 
its rapidly-increasing introduction on the Continent 
for various purposes of manufacturing, as well as 
for general distribution, is calculated to bring its 
importance strongly to the consideration of British 
manufacturers. 

Water gas has long been known, and its adapta- 
bility for various purposes fully recognised. But 
the hitherto prevailing high cost of manufacture, 
caused by the low yield of gas obtained from the 
fuel and consequent inadequate utilisation of the 
heat, has pees an insurmountable obstacle to its 
introduction. This obstacle has been removed by 
the Dellwik-Fleischer process, by which a utilisa- 
tion of the fuel is obtained fully equal to, and even 
surpassing, that obtained by the Siemens or Dow- 
son processes. But in the water gas the heat is 
contained in a much more concentrated form than 
in Siemens or Dowson gas, the heating value per 
volume being two-and-a-half to three times as high 
as that of producer gas, and its flame temperature 
also much higher. Water gas therefore offers 
advantages in many directions, which cannot be 
equalled by any other kind of fuel. 

To explain the superiority of the Dellwik- 
Fleischer process, it is necessary to enter into 
a theoretical comparison between the thermal con- 
ditions of the old methods and the one described 
by the Dellwik patents. 

As is well known, all practical water gas processes 
are of intermittent character, and consist in the 
heating up of a bed of fuel by means of an air 
blast, and the subsequent decomposition of steam 
in contact with the incandescent carbon thus 
heated. The older water-gas generators produce 
generator gas (CO + N) during the periods of 
heating, which occupy about 45 minutes of every 
hour, leaving a total of only 15 minutes for the 
water-gas production. The water-gas generators 
of the Dellwik-Fleischer system produce, on the 
contrary, no generator gas during the periods of 
heating, but only waste gas (CO, + N). For the 
periods of heating are required about 10 minutes 
of every hour, leaving a total of 50 minutes for the 
water-gas production, so that in the Dellwik gene- 
rator the high yield of nearly 40 cubic feet of gas 
per 1 1b. of coke is made possible, as against an 
average of 16 cubic feet by the older processes. 
The following comparative calculation of the caloric 
conditions will show how large is the useful quantity 
of heat by the Dellwik-Fleischer water-gas process : 


sii colts ii ied _ Calories. 
units of steam, require for decomposi- 
tion 2 x 28,780... Suh 6 ae" 57,560 
12 units of carbon oxidised in the opera- 

tion develop 12 x 2400 ... i = 28,800 
Consequently leaving a balance of . 28,760 





for which provision must be made, or in other 
words, for the decomposition of 18 units of steam 
28,760 calories must be developed by blowing with 
air. 

Of this heat only such portion is available as 
remains stored in the coke. It is, therefore, neces- 
sary to distinguish the available heat generated by 
the air blast as being the difference between the 
total quantity of heat developed, and the heat car- 
ried away by the blast gases. 

On the supposition that the carbon is burnt 
respectively to CO and CO,, in each case with the 
theoretically proper quantity of air, we find that 
per 12 units of C (carbon) : 

Calories. Calories. 
A. By the Older Processes 
burnt to CO there are gene- 
rated 12 x 2400 as en 
The 12 C combining with 
16 O escape as CO at 700 
deg. Cent., and the heat 
carried away by the CO (sp. 
poo = 0.248), 18 28 x 700 x 


= 28,800 


e ae oe sk ... ==4,060 
The 16 O are accompanied by 
16 x 3.31 = 52.9N, which at 
700 deg. Cent. carry away 
(sp. heat of N = 0.244) 52.9 
x 700 x 0.244 woo wes | 29,085 3,805 


14,905 








Thus leaving available 


B. By the Dellwik-Fleischer 
Water-Gas Process, in which 
C is burnt to CO., 12 C com- 
bine with 32 O developing 
12 x 8080 oe ifr sox 


=96,960 
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The 44 CO, (sp. heat = 0.217) 
carry off at 1000 deg. Cent. 


Calories. Calories. 





44 x 1000 x 0.217... .. =9,548 
And 2 x 52.9=105.8 N, 105 8 x 
1000 x 0.244 ... ooo ... =25,814 35,362 
Thus leaving available in this —_—- 
case 61,598 


With the same consumption of fuel there remains 
therefore available by combustion to CO, (Dellwik) 
four times as much heat for the water gas produc- 
tion as by combustion to CO (old methods). 

That the yield of gas theoretically calculated is 
actually obtained in practice by the Dellwik gene- 
rators, has been proved by various tests by 
authorities such as Professor Vivian B. Lewes of 
London, Professor Bunte of Karlsruhe, Professor 
Lunge of Zurich, and others. Professor Lewes, 
in a ielens before the Incorporated Gas Institute, 


at Bath, in June, 1897, summarises the results of 
his tests as follows : 


One thousand cubic feet of water gas, containing 15 Ib. 
of carbon, are obtained by a total expenditure of 29 lb. of 








carbon ; so that over 51 per cent. of the carbon is obtained 
in the gaseous form, while the expenditure of the other 
49 per cent. results in the hydrogen of the water gas. 

he coke used in the experiments contained 87.56 per 
cent. of carbon, or 1961.31b. per ton—equal to 15,846,304 
thermal units °C., and this amount yielded 77,241 cubic 
feet of water gas. The specific gravity of the water gas, 
as taken by the Lux balance, was 5365, and its gross 
calorific value, as determined in Junker’s calorimeter, 
was 4089 thermal units. Hence the calorific value of the 
water gas from a ton of coke was 13,033,059.8 thermal 
units, or over 82 pe cent. of the heating value of the 
total coke used in both generator and boiler. 

From this calculation 20 per cent. of the coke has been 
taken as used for raising steam ; butin a large installation 
this figure could be reduced, and the total heating value 
of the coke obtained in the gas slightly raised. The 
labour needed will be Jess than with the ordinary process, 


as less fuel has to be handled. 
Water gas is composed of, approximately : 
es Per _~ 
rogen ... Ss 

Caches oxide 41 
Marsh gas... 0.5 
Carbonic acid 4.5 
Nitrogen 3.0 


Considering the great economy of production 
afforded by the Dellwik-Fleischer process, which, 
as just shown, produces nearly 40 cubic feet of gas 
per 1 lb. carbon, in vivid contrast’ to the older 
methods, which practically do not reach half that 
efficiency, it is quite natural that the high caloric 
power of water gas, its high flame temperature, its 
ready adaptability, and other excellent qualities, 
have gained general recognition, and assured its 
introduction for many purposes of manufacturing 
as well as for general distribution. 





O 






Turning from the actual production of the gas, 
it is interesting to note to what extent the Dellwik- 
Fleischer process has so far found practical applica- 
tion. Although it is only about two years since it 
was first brought before the public, there have 
already been built more than 30 generators (Figs. 1 
and 2), with a total capacity of upwards of 40,000,000 
cubic feet per day, the gas being used for a great 
variety of purposes. 

In the iron industry it is largely employed for 
welding. Thus the firm of Fitzner and Gampner, 
at Sielce, near Sosnovice, Russian Poland, have two 
large generators, and use the gas for welding boiler- 
flues, tubes, &c. Similar manufacturing is carried 
on by the Duisburger Eisen und Stahlwerke, Duis- 
burg, Dillinger Hiittenwerke, Dillingen-a-Saar, and 
Laurahiitte, Silesia. At the last-named place masts 
for war vessels are largely manufactured ; and it is 
illustrative of the speed in working which is at- 
tainable with water-gas firing, that while with coke 
firing a time of five months was consumed for the 
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welding of a mast 66 ft. long and 7 ft. in diameter, 
the same work with water gas was done in seven 
weeks, or one-third the time, and with only one- 
half the number of workmen. It also speaks well 
for the Dellwik generators, that at three of the 
above-named works the erection of a first generator 
was speedily followed by an order for a second 


one. 

At the Vulcan Iron Works at Norrképing, 
Sweden, Dellwik water gas is used not only for 
welding furnaces for upright boilers, boiler flues, 
tubes, &c., but the blacksmith’s forge has also been 
adapted for gas-firing, to the perfect satisfaction of 
both managers, engineers, and workmen, the latter 
fully appreciating the cleanliness and freedom from 
smoke and soot, while the ever-ready gas fire allows 
them to regulate and watch the heat with far greater 
facility than is possible in an ordinary coal forge. 
The Deutsche Réhrenwerke at Diisseldorf have 
recently started a large Dellwik-Fleischer water-gas 
lant for welding of tubes. At Reineckendorf, near 
Berlin, a Dellwik water-gas generator has been 
erected for open-hearth steel smelting. 

At the Gute Hoffnungs Hiitte at Sterkrade, 
Westphalia, the second largest ironworks of Ger- 
many, a large water-gas open-hearth furnace is 
being erected. Independently of an improvement 
in quality of the work turned out, it is certain that 
a very considerable amount of economy and time is 
gained in all installations of this kind, as compared 
with producer-gas firing. For brazing and solder- 
ing, water gas furnishes exceptional facilities in 
many kinds of manufacturing. One application for 
such purpose, where Dellwik water gas is in use, 
is at the Bicycle Works ‘‘ Elite,” of Fritz Everts- 
busch, at Lennep, in Westphalia. For tempering 
and annealing there is a large field of utility for 
water gas, as it offers the means of the most regular 
and steady heat with a considerable saving in fuel. 
A Dellwik plant for this purpose has for some time 
been in use at the works of J. N. Eberle, at Augs- 
burg, with such success that a second generator has 
recently been ordered. 

It is, however, not only in the iron and steel and 
kindred industries that water gas has been applied. 
During the last two years Dellwik water gas has 
been introduced for a great variety of other pur- 
poses; such, as for instance, blowing and ornament- 
ing of fine glassware at the works of Schulze- 
Berge and Schulz, at Liinen, Westphalia, and the 
manufacture of electric glow lamps at the Svea 
Glow Lamp factory at Stockholm, Sweden, and the 
Société Crito, Turin, Italy. At both of these 
places the water gas is used not only for the finish- 
ing of the glass bulbs, but also for carbonising the 
filaments. The economical results for this parti- 
cular manufacture, as compared with coal gas and 
coke firing for the fibre furnaces, are such that the 
cost of construction of the water-gas works is fully 
covered by the saving made in two or three years. 

At the De Haén Chemical Works, Hanover, a 
central heating and lighting installation of the 
Dellwik-Fleischer system has been contracted for. 

Many further instances of the advantageous 
applications of water gas might be quoted ; but 
from what has been said our readers will be able to 
form an idea of the developments in industry, which 
have been made possible by the cheap production 
of water gas by the Dellwik-Fleischer process. 

In the gas industry proper, Dellwik-Fleischer 
water gas has made great progress on the Continent. 
A number of plants have been erected for the pur- 
pose of increasing the capacity of existing coal-gas 
works. The water gas is then mixed with the coal- 
gas, the mixture being afterwards enriched by 
benzol to the desired candle-power. This system 
was first. adopted at the town of Kénigsberg, in 
Prussia, where in November, 1898, two Dellwik 
generators were started. Thesuccess was so appa- 
rent, both technically and financially, that a number 
of German towns have followed the example, and 
plants on this system have been started at Erfurt, 
Remscheid, and Iserlohn ; while a number of large 
and small towns are contemplating similar installa- 
tions. 

In proportion to the steadily increasing supply 
of benzol, the price of this product has declined, 
until, at the present time, benzol-carburetted water 
gas, as admixture to coal gas, is produced at a con- 
siderably lower cost than is possible in Germany 
with water gas enriched by oil. As the erection 
of by-product coke ovens progresses in this country, 
and consequently the supply of benzol increases, 
it is certain that this system of increasing the capa- 
tity of coal-gas works will be largely introduced, 








as at present no other large demand for benzol 
can be found. 

The steady rise in the price of petroleum, which 
at present is so largely used for carburetting pur- 
poses, has caused a tendency, even inthe United 
States, toward reversion to coal gas. In view of 
the many advantages of water-gas manufacture, it 
is therefore easy to foresee that benzol is destined 
to supplant petroleum to a very large extent in the 
manufacture of gs for general distribution. 

Uncarburetted water gas is excellently adapted 
for producing incandescent gas light, and when 
the low price, at which water gas can be supplied 


for heating and cooking, is taken into con-|P 


sideration, it is safe to predict that, whatever 
objections may at present be raised against the 
distribution of a non-luminous gas, this system is 
apt to be largely used in the future. A beginning 
has already been made by the introduction of un- 
carburetted Dellwik-Fleischer water gas at the little 
town of Brummen, in Holland, and at the towns of 
Osterfeld and Warstein in Westphalia, and Wiborg 
in Finland. At some of these places the installa- 
tions are already completed, and the system has 
proved a brilliant success in every sense. 

In addition to what has been said of the 
various purposes for which water gas may be 
used, there is still one important utilisation 
which has not been touched upon. This is for the 
generation of power. Mr. T. O. Paterson, engi- 
neer of the Birkenhead Gas Works, in a paper 
read before the Incorporated Gas Institute on 
June 15, 1899, gives the results of a very exhaus- 
tive investigation of the relative merits of various 
kinds of gas for motor purposes, from which it is 
apparent that Dellwik water gas is the cheapest 
agent for producing power by means of gas engines, 
In addition to the economical advantage over any 
other kind of gas, it may be pointed out that water 
gac, by reason of its composition is very clean 
and free from dust, and consequently is less 
apt to clog the valves and wear the engine. A 
number of gas engines for uncarburetted water gas 
have been in successful operation for several years in 
various places on the Continent, and one of the 
largest firms manufacturing gas engines is prepared 
to guarantee a consumption of 30.5 cubic feet per 
hour and horse-power. As, with coke at 9s. per 
ton, Dellwik water gas costs only about 3d. per 
1000 cubic feet, this makes the cost per hour and 
horse-power about ;4d. 

From the above account it will be seen that the 
Dellwik-Fleischer water gas is making rapid pro- 
gress, and that Continental manufacturers eagerly 
avail themselves of the facility it offers for improv- 
ing their methods of manufacture. In England the 
Messrs. R. and J. Dempster, Limited, of Man- 
chester, who are sole constructors in Great Britain 
under the Dellwik patents, have erected a generator 
at their works, and are changing some of the exist- 
ing old model water-gas generators to the Dellwik 
system. It is, however, to beexpected that British 
manufacturers will not be behind their competitors 
on the Continent in introducing the most improved 
and labour-saving methods in their manufactures. 
The Dellwik water gas has already proved itself to 
be of the greatest importance in this direction ; and 
as an effort is now being made to introduce it in 
this country, it is reasonable to expect that the 
success it has met on the Continent will secure for 
it attention and inquiry here. 





THE PANAMA CANAL. 

Tur present Panama Canal Company, which suc- 
ceeded to the original projection of M. de Lesseps, was 
organised in October, 1895; and by No. 75 of its 
statutes, or articles of association, it was provided 
that when the expenditure made by the company 
amounted to half its share capital a technical com- 
mission should report upon the results attained by the 
works executed, and also upon the results likely to 
attend the completion of the enterprise. A Com- 
mission was accordingly appointed, M. Etienne, en- 

ineer-in-chief of bridges and roads, being selected 
or president, and the other members of the Com- 
mission being General Abbot, of the United States 
Army, and MM. Barba, Bertrand, and Zurcher, 
French engineers. The Commission arrived at Colon 
on March 28, 1898, and proceeded to inspect the works 
on both the Atlantic and Pacific shores, and from 
Colon to Panama. They left again for Europe on 


April 8, 1898, and their report, which has recently | pj 


been made public, is dated February 28, 1899. As it 
appeared in December, 1899, it must be admitted that 
the Commission and the company have dealt with the 
matter in a decidedly leisurely fashion. 





The Commissioners give detailed plans of the pro- 
posed canal, as well as of locks, ports of debarcation, 
and general and special earthworks. They estimate 
the quantity of earth to be removed at 50,808,400 
cubic metres, while they calculate the necessary ex- 
penditure at 20,480,000/. As regards the commercial 
— the canal, the Commissioners estimate the 

robable annual movement through it at 5,000,000 tons 
for the first eleven years after its completion, and at 
6,000,000 tons as from the twelfth year. The works 
executed by the new company relate principally to 
the deepening of the central cut, and to borings 
which, affordmg a full knowledge of the soil to 
dealt with, have enabled definitive plans to be pre- 
ared. One prominent idea is the creation at Bohio 
of an artificial lake 6000 hectares in extent, a kind of 
inland sea into which the Chagres, the principal 
stream of the Isthmus, would be diverted with a 
view to storing up and controlling its waters. The 
realisation of this project would include the construc- 
tion of sluices and barrages, and the execution of a 
heavy cutting through the Cordilleras. The proposed 
sluices are to be 83 ft. wide, with the exception of one 
which will be 101 ft. wide. The barrages proposed at 
Bohio and Alhajuela would be of great strength, in 
consequence of their special construction. Arrange- 
ments contemplated for letting off water from the great 
lake at Bohio when necessary are not expected to in- 
volve any particular difficulty. Special efforts would 
have, however, to be put forth in connection with the 
great central cut, as it would run to a depth of 260 ft. 
or 300 ft.; the ground, however, through which the 
excavation would be carried is considered by the Com- 
missioners to present a satisfactory stability, and they 
regard the completion of the canal as simply a ques- 
tion of so much money. The Commissioners consider, 
however, that the execution of the cut would occupy 
at least ten years. 

With reference to the estimates as to the probable 
cost of the undertaking, the Commissioners consider 
that their calculations have been e with a due 
regard to contingencies, and that their estimates 
are based upon the experience collected in connec- 
tion with similar works executed of late years. It has 
been objected that the cutting of the great central ex- 
cavation would be exposed to risks from landslips, but 
the Commissioners consider that the deep beds of the 
Cordilleras are formed of absolutely stable ground. The 
trenches already completed have produced a favour- 
able impression with respect to their security. It has 
been further objected that a Panama Canal is exposed 
to risk from occasional inundations from the Chagres ; 
but the Commissioners think that the pro 
Alhajuela and Bohio reservoirs would be sufficient 
to cope with the heaviest floods. There remains the 

uestion of the alleged insalubrity of the climate. The 
thmus of Panama, it is said, is absolutely uninhabit- 
able by Europeans. The Commissioners consider, 
however, that statements of this kind are exaggerated, 
and they — to the steady reduction which has taken 


place in the rate of mortality since the cov »ercement 
of the works. The earthworks which to be 
executed, also occur in deep beds of wich do 
not comprise any infectious materia’:, esd West 
Indian negroes who are employed upou em have 
shown a remarkable immunity from sickness, The 


number of workpeople now employed upon the under- 
taking is 3000, but this total would have to be carried 
to an average of 12,000 during the ten years which 
the Commissioners allow for the execution of the great 
central cut. The Commissioners think that from 
15,000 to 20,000 negroes might be obtained under 
contract from Jamaica. 





FOUR-CYLINDER TRIPLE-EXPANSION EN- 
GINES OF THE UNITED STATES CRUISER 
‘“*DENVER.” 

In our issue of January 12 we illustrated and described 

the United States cruiser Denver, and we now publish 

on our two-page plate a first instalment of engravings 
of the engines and boilers of this vessel. The designs 
for this machinery have been prepared by the Engi- 
neering Bureau of the Navy Department, Washington, 
of which Rear-Admiral Melville, U.S.N., is chief. 

The cylinders are: eo 18in.; interme- 

diate, 29 in. ; and two low-pressure, each 354 in. in 

diameter ; the stroke being 30 in. As we shall shortly 
publish further illustrations of the machinery, we 
defer any further notice until the series is cotanleted. 





BELGIAN Biast-Furnacrs.—The number of furnaces in 
blast in Belgium at the commencement of January was 
36, while four furnaces were out of blast at the same date. 
The total of 36 representing the number of furnaces in 
blast in Belgium at the commencement of January, was 
made up as follows: Charleroi group, 16 ; Liége group, 
14; and Luxembourg, 6 ; total, 36. The output of pig in 
gium in December was 104,780 tons, as com with 
84,910 tonsin December, 1898. The aggregate production 
for the whole of last year was 1,219,690 tons, as compared 
with 982,748 tons in 1898, showing the large increase cf 
236,942 tons. 
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RIPPER’S MEAN-PRESSURE INDICATOR. 


In our issue of December 15 and 22, 1899, 

744, 771, and 804, we 2 gees the paper read by 
Professor Ripper before the Institution of Mechanical 
Eogineers, giving a description of the mean pressure 
indicator invented by him. We also gave a summary 
of the discussion in which earlier attempts at the same 
subject were referred to. It will be remembered that 
the essential features of Professor Ripper’s apparatus 
are two pressure gauges, one of which is always 
in communication with the steam side of the 
piston, and the other with the exhaust side. The 
communication between the cylinder and each gauge is 
throttled at two points, the result being that the gauge 
finger is fairly stationary, and shows the mean pres- 
sure to which the gouge is subjected. This is a mean 
time pressure, and not a mean distance pressure as 
shown by the indicator, but the difference between 
the two is not great. In fact, in most engines it is less 
than the error of an ordinary indicator. In most other 
engines it is easily determined, and a factor can be 
deduced for correcting the results. The means for 
alternately connecting each gauge to the correspond- 
ing end of the cylinder was a rotating valve driven by 
a chain from the crankshaft. This device involved a 
considerable amount of complexity and some expense, 
and since the date of the meeting a new device has 
been got out to serve the same as by simpler means. 
By the courtesy of Messrs. Schiffer and Budenberg, of 
Whitworth-street, Manchester, and of 99a, Queen Vic- 
toria-street, London, we have received a drawing of the 
new apparatus they are making for this purpose, and 
have prepared from it the engravings annexed. In 
this arrangement the rotating valve is replaced by 
automatic valves actuated by the steam pressure with- 
out the aid of mechanism. 

There are, as before, two pressure gauges A, B, the 
former of which is always connected to that end of the 
cylinder which for the moment contains steam that is 
driving the piston, while the latter is connected to the 
end of the cylinder which is exhausting, or towards 
which the piston is moving. The connections with the 
cylinder ends are made through the valve box above, 
by the two pipes C, D, which may be coupled to the 
indicator pipes, or direct to the cylinder ends. 
The pipe only shows in Fig. 2, as it lies in 
front of the plane of section in Fig. 4. The 
hole E, however, into which it opens, is visible in 
both views. The pipe C opens into the hole F. There 
sre two valves, a spherical valve G and a double-beat 
valve H, which are operated by the steam pressures, 
and by their action connect each gauge alternately to 
each end of the cylinder. Let us imagine that for the 
moment high-pressure steam is in the pipe C, while 
the pipe D is connected to the exhaust end of the 
cylinder. The pressure will gain access through the 

sssge F to the top of the spherical valve (i, forcing 
it downwards on to its lower seat. Steam will then go 
through the throttling eock J, the handle of which is 
shown in dotted lines, to the syphon, which is not 
shown, and so affect the gauge A. The exhaust pres- 
eure entering at D (Fig. 8), will go by the passage E, 
through the lower seat of the valve H, and the thrott- 
ling cock K to the syphon of the gauge B. 

So far all is plain, as it conforms tothe positions of 
the valves in the engraving. Let us now suppose 
that the engine is almost in the centre, and that 
steam is admitted to what was before the exhaust side 
of the piston. High-pressure steam now enters by 
the pipe Dand the passage E, and lifts both the 
valves G and H, pressing the former against its upper 
seat, and the latter against its lower seat. The steam 
then flows past the valve G, and the throttling cock 
J tothe syphon of the gauge A, which, as before, 
registers the steam pressure, The exhaust pressure 
enters by the pipe G ard the — F, and passing the 
valve H and the throttling cock K, acts on the syphon 
of the gauge B. Thus one gauge continually shows 
the mean steam pressure, and the others the mean 
exhaust pressure. To afford any desired degree of 
steadiness to the fingers, fine regulating valves L, M, 
are provided. Professor Ripper attaches great im- 
portance to there being two points of constriction in 
the passage to each gauge, 

Evidently the apparatus will not work satisfactorily 
on an engine in which the expansion is carried very far, 
and where there is considerz.ble compression. In such 
an engine the valves would reverse some time before 
the end of the stroke of the piston, and the compres- 
sion would be counted as driving pressure. The older 
form of instrument with positively driven rotating 
valves is required under such circumstances. Except 
in the case of locomotives, and of compound engines 
working under very light loads, these conditions very 
seldom obtain. 

We have dealt so recently with Professor Ripper’s 
indicator, that it is not necessary to do more than 
indicate its advantages in the briefest way. Those 
who desire to go into them more fully should refer to 
our previous account. It will be understood that the 
average mean pressure acting with the piston, and 
also against it, can be read at a glance on the dials, 





RIPPER’S MEAN-PRESSURE INDICATOR. 
CONSTRUCTED BY MESSRS. SCHAFFER & BUDENBERG, ENGINEERS, MANCHESTER, 
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ELECTRO-MAGNETIC SEPARATOR. 


(For Description, see opposite Page.) 





























constant, As in a well-governed engine, the speed 
does not vary much ; the dials show what the load is 
at every minute. In multiple-expansion engines the 


and that the difference is the effective mean pressure. 
For any particular engine this can be converted into 
horee-power by multiplying it with the speed, and a 
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gauges tell what the various cylinders are doing, and 
enable the engineers to adjust the valve gear to get 
the best effect. By attaching recording gauges in 
place of the ordinary pressure gauges, the actual 
variations in the mean pressure can be recorded. 

We understand that Professor Ripper does not put 
forward his instrument to oust the ordinary steam 
engine indicator. He regards it rather as supple- 
mentary to that apparatus, not vieing with it in 
accuracy, but serving every-day needs with much 
greater facility, and with sufficient approximation to 
truth for the ordinary purposes of commerce. There 
18 no doubt that there is a great field for it, and that 
it will convey to engine builders and users much in- 
formation which formerly they were debarred from 
obtaining on account of the trouble entailed in taking 
rge numbers of indicator diagrams, 





ELECTRO-MAGNETIC SEPARATOR. 

WE illustrate on the opposite page a very useful elec- 
tro-magnetic separator invented by Mr. J. Bromilow for 
removing iron and steel borings from those of other 
metals, particularly brass and gun-metal. The machine 
is exceedingly simple and works with very little 
attention, beyond that required to fill and empty the 
hoppers, and to start and stop the dynamo which 
supplies the current. In shops where electric current 
is already available for lighting, or for power, a 
separate dynamo is not, of course, required, 

eferring to the illustration, it will be seen that 
a capacious conical hopper is provided to receive the 
mixed borings. These are ually moved downwards 
by a feed worm, the rate of delivery being adjustable 
by cone pulleys. The borings fall into a conical 


receptacle, the angle being such that they will not 
slide down it unless they are stirred by an inner re- 
volving cone. On this inner cone are six sets of teeth 
which continually pass through the borings turning 
them over. These teeth are the poles of electromagnets, 
the coils of which are seen in Fig. 2. These coils, how- 
ever, are not always in circuit with the source of elec- 
tricity. By means of a commutator the current is di- 
rected through them as the teeth approach the borings 
lying in the 1 aot of the outer cone, and it is switched 
off again when the teeth have the hopper. The 
result of this is that the teeth become magnetic as they 
approach the borings, and they are demagnetised after 
they have passed them. In their magnetised state 
they attract and retain all particles of iron and steel, 
and carry them forward until the current is broken ; 
the fragments then fall into a waste a Sg The brass 
particles are not affected, and ually make their 
way down the cone until they fall off at the tail end 
into a box placed to receive them. In the course of 
their travel they are turned by the teeth many scores 
of times, and Seane no particle of iron can escape 
contact. 

These machines have been at work successfully for 
some months at the works of the London and North- 
Western Railway, Wolverton; Messrs. Beyer, Peacock, 
and Co., Manchester ; the Greenock Foundry Company, 
Greenock, and elsewhere ; and the invention is being 
introduced by Mr. James F, Butterworth, of 28, 
Queen-street, London, E.C. 


THE FRERE AND TUGELA BRIDGES. 

Tue reproductions of photographs which we pub- 
lish this week on the present page, give an excellent 
idea of the wreckage which the ‘simple minded ” 
farmers, and their French and German coll es, 
now in arms against us, have been able to effect. 
Fig. 1 of these illustrations represents the state in which 
the Frere Railway Bridge was found on the retreat of 
the Boers to Colenso. The bridge is a pin-connected 
structure erected on the first construction of the rail- 
way several years back, and the wreckage has ap- 
parently been effected by smashing each truss above 
and below by means of gun-cotton or dynamite, with 
the results shown. Curiously enough, the masonry of 
the piers and abutments has entirely escaped injury, 
not a single stone having been displaced by the fall of 
the girders. 

It will be noticed that the curved braces connect- 
ing the ae chords are exceptionally lofty. This is 
necessita by the great height to which the wool 
wagons are loaded, requiring as they do 13 ft. 6 in. in 
the clear between rail level and the lowest point of 
any overhead structure. Of course, the damage done 
by the enemy has been by no means confined to the 
destruction of the bridges at Frere and Colenso. 
Culverts, which are very numerous, have been 
blown up wholesale, rails torn up, and in some cases 
the sleepers burnt, but the trouble and delay thus 
caused are minor matters ascompared with the wreck- 
age of the Frere and Tugela bridges. The damage done 
to the latter has not yet been fully ascertained, though 
natives report that every span has been blown up. Our 
illustration, Fig. 3, on page 124, shows it as it origi- 
nally appeared. It consisted of five pin-connected 
spans, each of 100 ft. in the clear, whilst the Frere 
Bridge consisted of two such spans. The temporary 
bridge replacing the latter is well shown by Fig. 2, an- 
nexed. It is, it will be seen, of simple Troath work, 
founded upon timber sills laid on concrete blocks, 
formed in trenches sunk in the river bed, which, it 
appears, was almost bare of water at the time the 
photograph was taken. The river is, however, sub- 
ject to very violent floods, necessitating the provision 
of an ample waterway. These floods are, however, 
limited to one season of the year, and during the re- 
maining months the bed is nearly dry as shown. This 
fact naturally much simplifies bridge erection in 
general, as when it is possible to postpone matters 
to a favourable portion of the year, simple piles or 
cribs of sleepers provide all the false am necessary, 
The difficulty of temporarily repairing the damages 
is much increased owing to the fact that all timber 
has to be imported. 

The contract for the new bridges to replace the 
wrecked structures at Frere and Colenso was entrusted 
to the Patent Shaft and Axletree Company, Limited, 
of the Old Park Works, Wednesbury. The order was 

iven on December 21 last, and in sixteen workin 

ays the first span was completed, whilst the sonst 
span was completed by January 18. A third span 
was ready this week, and the last span will. che con- 
tractors state, be completed by the end ci February. 
Each span measures 105 ft. over all, is 16 ft. wide, and 
16 ft. in extreme depth. These figures fail, however, 
to do justice to the contractors, for each span is of the 
extraordinary weight of 105 tons. The reasons for 
this excessive weight will appear clearly on reference 
to our photograph, showing the completed structure 
as it stood in the builders’ yard. more time 
for the preparation and discussion of more modern 








designs been possible, Mr. M. W. Carr, the consulting 
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engineer to the Natal Government, informs us that he 
could have obtained a bridge at least equally strong, 
weighing not more than 45 tons per span. The 
possible saving was thus enormous, particularly ia 
view of the fact that the whole material has to be 
transported a distance of 7000 miles. The matter 
was, however, urgent, and, to avoid possible delay, 
Mr. Carr reluctantly decided to make use of the designs 
shown, which were, we are told, prepared by a well- 
known firm of consulting enginesrs in Westminster 
two or three years ago, and were immediately available. 
As will be seen, the bridge is of what we may perhaps 
call an early Victorian type, and the lack of economy 
in the design is obvious. The shallow depth of 
girder necessitating the curved braces between 
the top booms, the small panel length, there being 
no less than 14 panels to a span of 105 ft., which 
almost doubles the weight of the floor and web 
members, all point to the disadvantages of the usual 
English methods of bridge design, in which the full 
details of a structure are commonly worked out in 
the office of a consulting engineer, who very fre- 
quently has been tco busy with general engineering 
work to keep up to date in the science of construc- 
tional iron work. Of course, some of these engineers 
are, like Sir Benjamin Baker, for instance, specialists 
in bridge desiga, and to them our remarks do not 
apply; but others, as our engraving shows, have quite 
failed to keep pace with modern advances in the 
theory of structures. In some other countries nine 
bridges out of ten are built and designed by the one 
firm, a consulting engineer only being called in when 
the work is of unusual magnitude or difficulty. Asa 
conssquence, each firm of contractors keeps a highly 
qualified staff whose business is to prepare the competi- 
tive designs submitted to railway engineers and others 
requiring bridges. Each firm has, therefore, its own 
standard details, which, being repeated in structure 
after structure, have an immense amount of care 
expended on them in the first instance, to insure that 
they shall not only be thoroughly efficient, but shall 
also be capable of economical production. English 
bridgebuilders, on the other hand, are liable to have 
to provide an entirely different set of details for every 
new contract, and it is thus impossible for them to lay 
out their plant with a special reference to the produc- 
tion of any one type. ‘The rolling load for which the 
bridge was designed is, we understand, 14 tons per 
foot. Contrary to what has been stated in certain 
»ress organs, it is intended for rail traffic only, and 
as consequently an open floor, though a light gang- 
way intended for the use of the permanent-way men 
will be added on each side of the rails. 

For much of the information above given we are 
indebted to Mr. Carr, who also supplied us with the 
photographs representing the original Tugela Bridge, 
the wreckage at Frere, and the temporary bridge 
erected by the military engineers. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was quiet in the 
warrant market last Thursday forenoon, only some 10,000 
tons changing hands. Prices, however, were firm. Scotch 
iron was advanced 1d. per ton. About 15,000 tons were 
dealt in at the afternoon sitting of the ‘‘ring,” and the 
tone was strong on the reduction of the Bank rate. Scotch 
iron rose about 44d. per ton, and other sorts also rose in 
price. The settlement prices were: Scotch iron, 693. 3d. 
r ton; Cleveland, 693.; Cumberland and Middles- 
rough hematite iron, 76s. 31. and 77s. per ton. 
A very small business was done on Friday forenoon, 
when prices were very firm, and the various sorts of iron 
made from 24d. to 5d. per ton. A good business was done 
in the afternoon, and prices were very firm, Scotch mark- 
ing other 44d. per ton, ard hematite iron 4d. The sales 
for the day amounted to «bout 5000 tons ; and the settle- 
ment prices were: 693. 44d., 683. 9d., 76s. 44d., and 77s. 
A moderate amount of business was done in the warrant 
market in the forenoon of Monday, about 15,000 tons being 
dealt in. There was an advance in prices amounting 
to 4d. to 2d. per ton. Only a limited business was done 
in the afternoon, and the tone was steady. Scotch iron 
lost $d. per ton, and hematite iron gained 1d. per ton. The 
settlement prices were: 69s. 114d., 703., 77s. 14d., and 77s. 
At the forenoon session‘of the pig-iron warrant market 
on Tuesday a small business only was done. The tone, 
however, was firm for Scotch and hematite iron, the 

former advancing 2d. per ton, and Cleveland lost 3d. 
ton. In the afternoon the tone was dull for a time; Pat 
prices closed firm, Scotch rallying 4d. per ton from the 


bottom. For the day the sales amounted to about 
20,000 tons. The settlement prices were: 693. 10d. 
r ton, 693. 3d., 778, and 77s. per ton. At the 


orenoon meeting to-day some 15,000 tons of iron 
were sold. Prices were easier; Scotch declined 6$d. 
per ton, and hematite iron 6d. A similar quantit 
chauged hands in the afternoon, and prices were still 
easier y et to 61. per ton. The settlement prices 
were : 4$d., 683. 9d., 76s. 44d., and 77s. per ton. 
The following are the quotations for No. 1 makers’ iron: 
Clyde and Gartsherrie, 84s. oad ton; Calder and Sum- 
merlee, 85s ; Coltness, 863.—the foregoing all shipped at 
ow; Glengarnock (shipped at Ardrossan), 823. ; 


Glasg 
Shotts (shinoped at Leith), 853.; Carron (shipped at 
Grangercuth), 85a. 


6d. per ton. The course of the 





market has been steadily upward during the past week. 
To this result several causes have conspired, amongst 


which special mention should be made of the more/|cogn 


cheerful reports coming from the seat of war; but the 
heavy and persistent withdrawals from the public warrant 
stores have eminently assisted in attracting buyers to the 
pig-iron market. Easier money is undoubtedly also a 
factor for an upward movement. American reports are 
again very mixed. Quotations may probably be nominally 
raised, but the bold fac comes out that American pigs are 
now once more being pressed for sale on the Continent 
in competition with the British article. Makers’ prices 
here are naturally stiffer, following the upward course of 
the market, and also owing to a somewhat better local 
demand. There were 83 blast-furnaces in operation at 
the close of last week—5 basic, 38 making ordinary iron, 
and 40 making hematite iron. At the corresponding date 
of last year there were 82blowing. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 233,869 tons yesterday afternoon, as com with 
237,620 tons yesterday week, thus showing a decrease for 
the week amounting to 3751 tons. 


Finished Iron and Steel.—The home deliveries of 
finished iron and steel of all descriptions are still ver: 
much in arrears. The makers of finished iron are still 
very busy, while the steel makers have now had time to 
sum up their output, and the record for last year would 
appear to eclipse all previous returns; indeed, they 
even exceed all expectations, and this is put down to 
the fact that the new plant so —, laid 
down has run with the utmost sweetness. uring 
the recent cessation of labour at the holiday season 
advantage was taken to renew rolls in the mills, for with 
production carried on with almost no interruption, 
the tear and wear was heavy. A feature of the movement 
is the extending inquiry for nickel steel, due to the heavy 
weight of shipbuilding orders placed on the Clyde by the 
Admiralty. For plates—ship and boiler—the pressure 
must continue for months, for the Clyde shipbuilders 
have on hand 459,000 tons of new shipping. 


Glasgow Copper Market.—No dealings in the copper 
market were reported last Thursday forenoon, and the 
price was unchanged. In the afternoon the quotations 
were raised 10s. per ton, but no business was done. On 
Friday forenoon the market was still a blank, and the 
price was still unchanged. In the afternoon the price 
made an advance of 2s. 6d. per ton, but there was no 
business. One lot of copper (25 tons) changed hands on 
Monday forenoon, and the price dropped 53. per ton ; but 
in the afternoon the price made an advance of 7s. 6d. per 
ton ; still there was no business. There were no dealings 
in copper this forenoon, but the price gave way 103. per 
ton. The price rallied 5s. in the afternoon. 


Watt Anniversary Lecture.—Professor O. J. Lodge, 
LL.D., F.R.S8., of University College, Liverpool, de- 
livered two lectures last week—one in Glasgow on 
Thursday night, and one in Greenock on the following 
night, which was the memorial lecture. His sub- 
ject was ‘‘ Wireless Telegraphy” in G w, and in 
Greenock, ‘‘The Various Methods of Space Telegraphy,” 

ractically the same discourse in both cases. He 

rge audiences, and in Greenock, remembering that Watt 
was Greenock’s most notable son, he devoted some nice 
remarks to his most conspicuous engineering inventions. 
No fewer than five prominent Glasgow men, who were 
engaged on Thursday night in Glasgow, gave Professor 
Lodge their company at his Greenock lecture. 


Watt Anniversary Dinner.—On Saturday night about 
270 persons sat down to dinner in the Windsor Hatch, 
G Ww, organised by the Institution of Engineers and 
Shipbuilders, to celebrate the anniversary of James 
Watt’s birth, Mr. Robert Caird, President of the In- 
stitution, occupied the chair; and the vice-chairs were 


filled by Professor Watkinson and Mr. Foulis, gas engi- | P 


neers. The dinner was a great success. 


Institution of Engineers and Shipbuilders.—Last night 
an iy ar Sapte of this Institution was held, the Presi- 
dent in the chair. Three papers were read: One on 
‘* Pile-Driving Machines,” by Mr. F. J. Rowan; one by 
Mr. Chamen, city electrical engineer, on ‘‘The Wiring 
of am oy ;” and one by Professor Jamieson on “Some 
Electrical Troubles lately Experienced at Cape Town in 
Connection with the Tram Rails and the Submarine 
Cable.” There was a large audience, and the ballot 
brought the membership of the Institution up to 1230. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Reheating and Annealing Furnaces.—The Sheffield 
Chamber of Commercs, in a valuable 4 deals at 
— with the recent prosecution of a local firm for 
making smoke in connection with their reheating and 
annealing furnaces. The case was h at Quarter 
Sessions: and the decision of the learned Recorder 
amounted to this, that while furnaces in connection with 
rolling mills were, under the Public Health Act of 1875, 
exempt from the consequences of making smoke, yet 
precisely similar furnaces, treating the metal in exactly 
the same way in cases in which the metal was to beused, 
not for the purpose of being rolled, but hammered, or 
otherwise dealt with, were not exempt from the conse- 
quences of making smoke, but the owners of them could 
be prosecuted and convic It followed, moreover, 
that this conclusion with regard to reheating furnaces 
was equally applicable to annealing, converting, and 
other furnaces, the owners of which could also: ro- 
secuted if smoke resulted from the processes carried on 
therein. The Council being of opinion that from the 
very nature of things smoke must be made in the majority 
of reheating and annealing furnaces, at all events where 





steel contained a considerable amount of carbon, or in 
which ingots of great weight were being dealt with, re. 
ised the gravity of any carrying out of the law as 
laid down by the Recorder. A committee was appointed, 
who, after consulting experts, came to the conclusion that 
the decision of the rder was a correct statement of 
law. Although the Council stated the Sheffield Corpora. 
tion had now practically uadertaken to institute no more 
prosecutions in the case of reheating and annealing fur. 
naces, the matter was of such vast importance that it re. 
mained to be considered whether it should not be brought 
under the attention of Parliament. 


New Tramway Traction System.—In an interview last 
week, Alderman Clegg, chairman of the Sheffield Tram. 
ways Committee, intimated that the Corporation were 
going to put down an experimental line for the trial of a 
new system of tramway traction. The details of the 
system are at present private, but it is the invention of a 
Sheffield man to improve the surface-contact system of 
electric traction. Should it prove successful, it will 
enable overhead wires to done away with, and it 
will be an improvement on the cable system. The 
experiment will be made shortly. 


Earle’s Shipbuilding Company.—The chairman of the 
above company, at the annual meeting on Tuesday, 
announced that in order to carry the company on satis. 
factorily it would be necessary to reconstruct it, so as to 

trid of the adverse balances and obtain sufficient work. 
ing capital to cater for trade purposes. He and his co. 
directors now had the matter in hand. 


Derwent Valley Water Works.—The Derwent Valley 
Water Board have decided to obtain the services of an 
engineer to be solely responsible for the designing and 
construction of their works, which comprise six large 
reservoirs in the valleys of the Derwent and Ashop. The 
first two reservoirs, it is expected, will take ten years to 
complete, 

South Yorkshire Coal Trade.—The position of the coal 
trade of South Yorkshire is at present one of great 
activity. Some difficulty still remains in owners getting 
a sufficient number of wagons, but this is being rapidly 
overcome, and everything possible is being done to secure 
a large output, owing to the high prices now obtained for 
all kinds of coal. All connected with the trade are looking 
forward to a prosperous season, seeing that the wages of 
all the workmen employed in and about the mines have 
now been settled. Contracts which have been completed 
have been at very substantial advances. All kinds of 
slacks and fuel suitable for coking ~~ are very dear. 
Coke is in ever-increasing demand. Foundry qualities 
made from picked lumps are fetching 27s. per ton at the 
ovens, and ordinary foundry from small coal 22s. per ton. 
For steel-melting coke from 23s. to 25s. per ton is being 
paid, while blast-furnace realises from 21s. The steam 
coal trade continues very active, though shipping require- 
ments are not large. The leading railway companies are 
using a large tonnage, and for coal owners are able to 
obtain high prices. House went sf last week from 
10d. to 1s. per ton, and since December 1 it has risen from 


30 to 40 per cent. i me con- 


Tf the lines do not again 


ad gested, and the weather remains open, it is expected there 


will be a fall in values as the season advances, but prices 
will undoubtedly remain through the summer sub- 
stantially above those of last year. 


Tron and Steel Trades.—There is little new to report 
in the condition of the iron and steel trades of the dis- 
trict. All are as busy as they can well be, and their only 
difficulty is to meet the requirements of customers as 
promptly as is desired. Those firms supplying munitions 
of war are working under great pressure from the (o- 
vernment, while leading houses engaged in the manufas- 
ture of railway material find it almost impossible to keep 
ace with the demand. Material is very dear, and there 
is every evidence that the demand this year will exceed 
the supply. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppDLEsBRouGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was & 
numerous attendance on ’Change, the tone of the 
market was very cheerful, and business was fairly brisk. 
Perhaps the most gratifying and encouraging feature 
of the market was the strong desire shown to place 
orders. Purchasers were much more anxious to do 
business than were sellers. The latter, particularly 
in the case of makera, were slow to enter int> contracts, 
believing that quotations are likely to further advance in 
the early future. Most of the pig-iron producers reported 
that as they were well supplied with orders, there was no 
need to seek particularly for more een at present. 
The general quotation of both makers merchants was 
703. for No. 3 g.m.b. Cleveland pig iron, and several sub- 
stantial sales were recorded at that figure. There were 
makers who did not care to commit themselves far ahead 
at such a price. As there is next to no iron of the lower 
qualities in stock, and as little is being made, quotations 
were very strong. Foundry No. 4 was 693. 6d. ; 
forge, 693. 3d.: and mottled and white, about 693. But 
it is doubtfal whether more than a few hundred tons of 
these classes could be obtained for deliv within a 
month. Middlesbrough warrants were steady through- 
out the day at 693. 74d. cash buyers. A demand for 
east coast hematite pig iron was re} d, but there was 
very little available for sale for early delivery, and prices 
were largely nominal. market quotation 
for Nos. 1, 2, and 3 was 103., but several makers asked 
up to 82s, 6d. Spanish ore was steady. Rubio was 
Qs. 6d. ex-ship Tees and freights, Bilbao-Middles- 
brough were easy, as low as 53. 9d. being taken for 
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rompt cargo, but for business a month and over ahead 
reights were put at 7s. There was nothing doing 
in Middlesbrough hematite warrants. To-day the market 
was easy owing to unrest in consequence of lack of war 
news. No. 3 Cleveland pig eased to 69s. 6d. with mer- 
chants, vw makers still held out for 70s. Foundry 4 
was about 693. 3d., and grey forge 693. There was no 
business whereby to fix quotations for other qualities of 
makers’ iron. Middlesbrough warrants fell to 693. 14d., 
and by the close further dropped to 68s. 74d. cash buyers. 


Manufactured Iron and Steel.—There is very great 
activity in the manufactured iron and steel trades. In 
the former industry some advances have at length been 
made in quotations for several articles. The rise has been 
looked for for some time in sympathy with improvement 
in other districts. Common iron bars are 9/., best bars 
91. 103., iron = 8. 5s., light iron rails 8/. 15s., 
and puddled iron bars 67. One or two firms are under- 
stood to have sold at even more than the foregoing quo- 
tations. Steel prices have a very strong upward tendency, 
but are not quotably altered. 


The Consett Iron Company.—The directors of the Con- 
sett Iron prem Bef Limited, have resolved to pay an 
jnterim dividend of 15s. per share on the ordinary shares, 
and 4s. per share on the 8 per cent. preference shares on 
the 15th proximo to the members registered in the com- 
pany on the 3rd_proximo. An interim dividend of 
33. 9d. per share will also be paid to the members of the 
Consett Spanish Ore Company, Limited. 

Coal and Coke.—The coal trade is steady, and prices 
are strong. Some negotiations are in oat ry for sales 
over the year, but prices for such are ditticult to define. 
Average blast-furnace coke is 253. 6d. delivered here. 
The f.0.b, price of best Durham coke is from 323. up- 
wards, 





NOTES FROM THE SOUTH-WEST. 
Cardif.—The demand for steam coal for immediate 
shipment has somewhat fallen off, there being a continued 
scarcity of tonnage, while colliery proprietors are not dis- 
sed to make concessions. The best steam coal has made 
53. 6d. to 27s. 6d. per ton, while secondary descriptions 
have a 24s. to 253. per ton. Household coal 
shown little change. No. 3 Rhondda large has made 23s. 
to 23s. 6d. per ton. Patent fuel and coke has supported 
former terms; furnace coke has been quoted at 28s. 6d. to 
303. 6d. per ton, while foundry coke has made 34s. 6d. to 
32s. 6d. per ton. In the iron ore market the best rubio 
has made 20s, 6d. to 24s. per ton. 


Admiralty Coal Contracts.—The Lords of the Admi- 
ralty have accepted tenders for the supply of about 
90,000 tons of Welsh steam coal for foreign account, 
The delivery is to take place between now and the end 
of June, and the. prices are stated to range between 
24s, 9d. and 253. per ton free on board. The last Admi- 
ralty contracts which were given out about three months 
since were executed at prices my oe between 18s. and 
193. per ton. The present orders have been distributed 
amongst the following local firms: Dowlais Iron an 
Coal Company, Limited, 10,000 tons ; Ynishir (Standard) 
Coal Company, Limited, 6000 tons; Messrs. Adam and 
Wilson (Hill’s, Plymouth), 20,000 tons; D. Davis and 
Son (Ferndale), 5000 tons; Crawshay, Cyfarthfa, Limited, 
6000 tons ; Albion Coal Company, 6000 tons ; Penrikyber 
Coal Company, 15,000 tons; Nixon’s Navigation Coal 
Company, 5000 tons; Messrs. Burneyeat, Brown, and 
Co. (Insole’s, Merthyr), 5000 tons ; and the Powell Duff- 
ryn Coal Company, Limited, 15,000 tons. 

Death of Mr. J. J. Ellis.—Mr. J. J. Ellis, new con- 
structor at Keyham Dockyard, has died after a brief ill- 
ness. Mr. Ellis only came to Devonport three weeks 
since from the Admiralty (where he had charge of all 
torpedo-boats under construction by — contract) on 
promotion, and succeeded Mr. Mitchell at Keyham, on 
the latter’s removal to Bermuda, Mr. Ellis was seized 
with an attack of ague, and succumbed to failure of the 
heart’s action. Mr. Ellis, who was only thirty-nine years 
. age, was a member of the Royal Corps of Naval Con- 
structors. 


Barry Island.—It is reported at coy that guns about 
be erected on a new fort on Barry Island have been 
agree by an examining officer representing the War 
flice to be inefficient, on the ground of limited capacity, 
and that they will be replaced by guns of greater range 
— The erection of the fort is progressing satisfac- 
rily. 

More Welsh Coal.—A company which has been experi- 
menting upon the coal measures at Heollaethog has dis- 
covered a valuable seam (supposed to be Rock Fawr). 
The work is under the control of a Cardiff company. 
The surface owner of the property is Mr. Hopkin 
Williams, Trefach ; but the mineral belongs to Mr. J. W. 
Lewis, of Bridgend. A new colliery has been started on 

endreowen farm, near Llanharran, and it is expected 
_ S seam sought for will be found wichout much 

ifficulty. 


The New Royal Yacht.—The new Royal 3 rey Vic- 
toria and Albert, has been removed from Hobbs Point 
Pier en route for Portsmouth, Subsequent to her leaving 
Hobbs Point Pier, the engine builders (Messrs. Hum- 
phries, Tennant, and Co., of Deptford) subjected the 
machinery to a trial of some hours’ duration. Sir J. 

urston, representing the Admiralty, was on board, as 
was Mr. R. Humphries, principal of the Deptford firm. 
The engines worked noiselessly and without a hitch. 


Rhymney Iron Company, Limited.—The directors of 
this company report that the demand for both steam and 


has | i8 sufficient to bring about an explosion. 


qd | cited most interest. 


been | in contact with molten lead and the other in contact with 


the briskness of trade, been in great demand at home 
and abroad, with the result that at the present time 
prices have risen to a level at which (if ever previously 
realised) they have not stood for man years. The 
quantity of coal raised by the company pm 

half-year was 308,903 tons, as com with 28,863 tons 
raised during the corresponding half of 1898 (during the 
coal strike), and 277,103 tons raised during the half-year 
ending September, 1897. The quantity of eoke produced 
was 15,457 tons, a slight increase over the correspondin, 
period of last year. The 30 additional coke ovens refi 

to in the last annual report as being in course of con- 
struction have since the close of the belt yen been com- 
pletely brought into operation. The construction of these 
ovens was much delayed owing to the difficulty experi- 
enced in obtaining delivery from the manufacturers of 
bricks and other materials under their contracts. A 
pers gpd increased supply of coke is now being turned out 
and sold at high prices. The wages of the colliers in 
September were 25 per cent. above the 1879 standard. 
Since that time wages have been again increased by 5 per 
cent.; and as a result of the audit of the coalowners’ 
books for November and December, a further advance is 
anticipated. The pits have been maintained in an 
efficient state, sundry improvements have been carried 
out, and other improvements are contemplated, 





MISCELLANEA. 

AMERICAN coal is now being imported into Marseilles 
on behalf of the Paris-T.yon-Mediterranée Railway Com- 
pany, who have found it impossible to place their con- 
tracts with English or French colonies at what they con- 
sider to be a reasonable price. 


The sixth annual dinner of the Association of London 
and Provincial Builders’ Foremen will be held at Ander- 
ton’s Hotel, Fleet-street, E.C., on Saturday, February 3, 
at 6.30 p.m., the chair being occupied by Mr. Arthur 
Nightingale, 
There have lately been several explosions in factories 
where aluminium bronze powders are prepared. Inveati- 
"range shows that the powder itself is perfectly stable, 
ut when mixed with potassium chlorate simple friction 
urther, on 
contacs with water, enough hydrogen is liberated to 
aecount for the explosions occurring in the manufacture, 
As a precaution steps are now being taken to dry the air 
= _ neighbourhood of the powders, and to free it from 
ust. 


On Wednesday, January 17, a party of graduates of the 
Institution of Mechanical Engineers visited the Royal 
Arsenal at Woolwich, and were much interested, thovgh 
their guide was unable to show them over the small arms 
and ammunition factories. On the 19th inst. a visit was 
a to the premises of the Midland Railway at St. 

ancras and Kentish Town, including the t Somers 
Town goods yard, where the hydraulic and electric plants 
attracted special attention. At Kentish Town the electric 
lighting station and the locomotive sheds and shops ex- 


The experiment of firing at a plate of the metal used 
in the Shamrock was le this week, by permission of 
Sir Thomas = on the range of Messrs. Henry and 
Co., Edinburgh. The plate was 1 ft. square, it in. thick, 
and 44 1b. in weight. The Lee-Metford bullets at 100 
yards went clean through, leaving the marks of the 
grooving placed at an angle of 44deg. The bullets were 
greatly mushroomed in the Penetration was 
also complete with a .450 express rifle, using a charge of 
rifleite. The aluminium splintered seriously and flew into 
little shreds. 


Tho Metropolitan and District Railway Companies 
are, aS an experiment, about to work the traffic on the 
line between High-street and Earl’s Court by means of 
electricity. The current will be conveyed to the motor 
through rails laid outside the running rails, and raised 
some inchesabovethem. These rails are of channel iron, 
properly bonded at the joints and insulated by porcelain 
insulators, One of these two rails serves as the ‘‘return,” 
no use being made of the running rails for the purpose. 
At crossings the current is conveyed across the gaps 
necessarily left there by means of insulated copper 
wires placed below ground level. The collectors con- 
sist of metal shoes p into contact with the charged 
conductor by means of sprin Several of these 
collectors are provided along the length of a train, 
thus enabling the gaps mentioned to be bridged without 
difficulty. The current is supplied at 500 volts by a 
Siemens dynamo driven bya Bellissengine. A special 
train has been built for the experiment by Messrs. Brewn, 
Marshall, and Co., of Birmingham, and consists through- 
out of bogie stock. The train weighs 200 tons, and has a 
motor car at each end, this arrangement being necessi- 
tated by one of the Board of Trade regulations, accord- 
ing os @ passenger train must never be pushed 
from ind. 


At the meeting of the Manchester Literary and Philo- 
sophical Society held on Tuesday evening, 23rd inst., 
Professor Horace Lamb, M.A., F.R.8. (President), in the 
chair, » paper on ‘* The Origin of Granite” was read by 
Mr. C. Stromeyer, M.:- Inst. C.E. The paper is an 
attempt to explain the apparent paradox, noticed in 
granite and similar rocks, that the felspars, hornblendes, 
&c , must have crystallised before the quartz which sur- 
rounds them, although the melting temperature of quartz 
is much higher than that of the other minerals, the differ- 
ence being as great as that between the melting tempera- 


method of freezing (say) water or felspar while the one is 





house coal during the half-year under review 
very great. Steam coal especially has, in consequence of 


molten quartz, one of the most infusible substances 


tures of lead and ics, The author suggests a possible | 92, 


known. The explanation is based on the theoretical de- 
duction of the late Mr. J, Thomson, and verified by 
experiment, that the melting temperature of solids is 
altered by — rising in some casés and falling in 
others. The fact that the melting temperature of ice 
falls under ure is the explanation put forward by 
Professor Osborne Reynolds to account for the ue a 
ness of ice, the view being that the pressure of the skate 
melts the ice below it. The rate at which the earth’s tem. 
age increases the deeper one goes is ery well known, 
rom which it is estimated that at depths of from 50,000 ft, 
to 200,000 ft. the melting temperature of both = and 
ae 4p will have been reached, but at these depths the 
earth pressure even exceeds that to be found in gun 
barrels due to the explosion of powder. This enormous 
pressure must produce a considerable change of melting 
temperature in the minerals of granite, and the author 
suggests that certain experiments, which he indicates, 
should be made to determine the amount of change. 


In a letter to the Times, Colonel W. F. Nuttall gives 
the following particulars of different military rifles ; 



















































Bullet. Approxi- 
mate 


: e Initial 
Name. Calibre. | , 
Weight Compara- | Velocity, 
= Driving 2 Weight| Foot- 
Grains. | FE |per on.| Seconds, 
| 








Lee, straight) in. 
pull .. vl: 5208 112 -278 2.5 2500 
Krag - Jorgen - 


sen, &. ..| .256 162 835 8.0 2400 
Mauser,Spanish| .276 173 .813 2.8 2260 
Lee-Enfield ..| .303 215 326 2.9 2000 
Mauser, Ger- 

man .. Pre foes | 227 825 2.9 2035 














These figures, Colonel Nuttall remarks, are worthy of 
attention, for they show of the .236 that, though it may 
have the highest initial velocity, it is lowest in all other 
points, and is therefore inferior in ranging power ; of the 
-256 that it is superior to all others all round ; of the .303 
and .311 that there is nothing to choose between them ; 
and of the .276 that its higher initial velocity is neutra- 
lised by the low figures of its bullet values, and it is in- 
ferior to them in range. It is, therefore, he claims, 
evident that the British Lee rifle is not inferior to the 
German Mauser, and that though the initial velocity is 
inferior to that of the Spanish user, its superior bullet 
values make it superior in ranging power. It will be 
obvious to those acquainted with the object of ‘* ballistics” 
that the above comments in no way refer to the systems 
of breech and magazine mechanism, but solely to the 
barrel (i ¢., calibre and rifling) and cartridge (i.¢ , explo- 
sive and bullet), 





Tue Late Mr. Exror Hopexin.—We regret to an- 
nounce the death of Mr. Eliot Hodgkin, of Richmond, 
Surrey, who took a very active part in the management 
of the Pulsometer En oe ogg Company, Limited, of 
the Nine Elms Iron Works, Nine Elms. He was the 
eldest son of Mr. John Eliot Hodgkin, the managing 
director of the company, and received his education 
at The Keir, Wimbledon, and at len College 
School, Oxford. He was well known on the Thames as a 
rowing man, having been for many years a member, and 
at one time Captain of the Twickenham Rowing Club; 
regularly competing at Henley, and the other incipal 
regattas, and carrying off many prizes. Major Hodgkin 
was an enthusiastic volunteer, and commenced hls volun- 
teer career in the ranks of the 1st Lancashire R.V. about 
25 years ago. He obtained his majority in January, 
1898, and held a captain’s certificate for tactics, havi 
recently passed at the head of the list for the Uni 
Kingdom. He was 44 b hee of age, and was well known 
as a good sportsman and a bold though careful horseman. 
Unfortunately, on December 8 of last year he was swept 
off his horse by a branch of a tree, receiving an injury to 
his spine, which, after five weeks of great eo ter- 
minated his life on the 12th inst. He left behind him a 
reputation for a rigidly conscientious performance of what 
he considered to be his duty, and the affectionate remem- 
brance of all those with whom he came in contact, 





PersonaL —Mr. John Stevenson, iron and fuel mer- 
chant, of Middlesbrough, announces that he has taken 
Py wey dp by beng hee 

r. James Howden we learn, taken in 
in the firm of James Howden and Co., 1965, Scotland. 
ee ny his nephew, Mr. ee Howden os 
who has for some years past been largely res ‘or 
the mana t of the com: 7 The banleies of 
Messrs. Felten and Guilleaume, of Carlswerk, in Mulheim, 
with all its branches, save those at Vienna and Budapest, 
is being converted into a share company, under the style 
Felten and Guilleaume, Carlswerk Actien Gesellschaft. 
—Mr. Jobn L. Stevenson, chief engineer to Messrs. 
Bolckow, Vaughan, and Co., is resigning his position to 
take up the practice of consulting engineer.—Mr. L. 
Findlay, for many P son in the service of Messrs. David 
and William Henderson and Co., G 
that he has now started business as ting and super- 
intending marine engineer at 50, Wellington-street, 
os Shillingford Works Company, Limited, 
of Wallingford, Berks, and the Trusty ine Works, 
Limited, of Cheltenham, have amalgamated their busi- 
nesses under the style of the Shillingford Engineering 
Works tena © imited, Trusty 9 Wor 
Cheltenham.— Messrs. Hayward-Tyler and Co., of 90 a) 
Whitecross-street, London, E C., ask us to mention 
= they have —_ ae - to — their Pl 
phone arrangements, num now being 
192, Bank and 1375 London Wall. 
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THE TUGELA BRIDGE. 
(For Description, see Page 121.) 
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Mus. Doc. M.A., D.C.L., on “‘ Neglected Byways in Music” (with 
Musical Illustrations). (Lecture III.). 

Tue INSTITUTION OF JUNIOR ENGINEERS.—Monday, January 29, 
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ACCIDENTS TO RAILWAY SERVANTS. 

Tre Royal Commission appointed last May to 
inquire into the causes of accidents to railway ser- 
vants, and to report on the possibility of adopting 
means to reduce their number, ‘‘having regard to 
the working of railways, the rules and regulations 


companies,” has issued its report this week, thus 
setting an excellent example of expedition. It 


which, if it had passed, would have rendered it 
obligatory on all railway companies and truck 
owners to have adopted automatic couplings within 
a few years. The entire railway interest of the 
country rose in opposition to the Bill, not merely be- 
cause of the expense to which it would put them, but 
because of the immense difficulties which it would 
entail to the trade and industries of the country. 
It was soon seen that the proposal was entirely pre- 
mature ; and that some years would be required for 
experiment and trial before it would be feasible to 
impose on the companies any such change as was 
contemplated. To cover the retreat of the Depart- 
ment, there was appointed a Royal Commission, 
comprising many men of eminence from engineer- 


os 
of high repute in other ways, as will be seen from 
the following list of names: Lord James of Here- 
ford, Viscount Hampden, the Honourable Ailwyn 
Edward Fellowes, Sir George Paget, Sir John 
Wolfe-Barry, Sir Guilford Molesworth, Sir Alfred 
Hickman, Sir Charles Scotter, Major - General 
Hutchinson, Mr. H. H. 8. Cunynghame, Mr. W. 
M. Acworth, Professor Elliott, Mr. J. E.- Ellis, 
Mr. Charles Fenwick, and Mr. Walter Hudson. 

This Commission has made a report signed by 
every member except Sir John Welfe-Barry, who 
was in India at the date of the last meeting. 
This report, as we shall explain in detail, suggests 
that the railway companies shall be subjected to far 
stricter odatesl than they have hitherto been, in 
relation to the matters which affect the safety of 
their servants. ‘The evidence laid before the mem- 
bers must have been very strong to secure the 
concurrence with such recommendations of Sir 
George E. Paget, the chairman of the Midland 
Railway, and of Sir Charles Scotter, the. late 

eneral manager of the London and South-Western 
aan. The report of the evidence has not yet 
been made public, and is awaited with eagerness, 
for evidently the case of the Board of Trade and of 
the railway servants must have been very well put 
to over-ride the great disinclination felt by men of 
business to increase the interference of Govern- 
ment Departments with the great industries of the 
country. 

The report may be divided into four parts. The 
first deals with the number of accidents to life and 
limb on railways, their causes, and the proportion 
they bear to the number of servants employed. 
The second considers the question of couplings, auto- 
matic and otherwise. The third comprises a number 
of minor suggestions for lessening the risks of 
shunters, goods guards, and platelayers. The fourth, 
the most important of all, recommends that certain 
departments of railway working shall be classed as 
dangerous trades, and shall be subjected to the same 
class of State supervision as already obtains in 
other calli which have been p under 
this designation, such as the mercantile marine, 
mines and quarries, gunpowder works, and the like. 
In regard to statistics the Commission found that 
‘Accidents to Railway Servants in 1898. 
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in 1898, 542 railway servants were killed and 
12,979 were injured, a very formidable total. Out 
of these 504 were killed and 4149 were injured by 
accidents to trains, or by the movement of railway 
vehicles, and these injuries were mostly of a severe 
nature. When we remember that the British losses 
in killed and wounded at the battle of the Alma were 
2002, at Inkerman 2357, and at the Modder River 
475, we begin to appreciate how dangerous is 
the railway man’s calling. The matter, how- 
ever, does not look so bad when stated as 
percentages. When certain deductions have been 
made for contractors’ servants, we find that in 1898 
there were 534,141 servants employed on the rail- 
ways, and of these 522 were killed and 12,826 in- 
jured in a greater or less degree. Whenclerks and 
mechanics engaged indoors are deducted, there 
remain 403,050 servants, of whom 499 were killed 
and 12,378 ae which gives an ave of 1.24 
per thousand killed, and 31 per thousand injured, 
ore than two-fifths, however, of the casualties oc- 
curred among about one-fifth of the servants en- 
gaged in the speci a dame, wars ursuits of shunting 
and platelaying, as shown by the Table above, whic 
refers only to accidents in connection with trains 
and vehicles in motion. The men referred to 
in the Table took more than their full share of 
accidents from all other causes, and when these are 
reckoned in we find that per thousand of each class 
there were injured 61 goods guards and brakesmen, 
16 permanent-way men, and 78 shunters. The 
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railway men and men engaged in other dangerous 
callings can be estimated from the following Table, 
which shows that, with the exception of seamen, no 
one follows such a dangerous calling as the shunter. 


Proportionate Risks in Various Dangerous Trades. 
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Shipbuilding (males) ‘| 
As long ago as 1889 the Board of Trade were 
moving in the direction of the enforced use of 
automatic couplings, and a clause dealing with 
the matter appeared in a Bill of that year, but was 
dropped. The employment of such couplings was 
suggested in 1874, and there have been exhibitions 
of such devices at Darlington in 1882, at Nine Elms 
in 1886, and at Derby in the same year. In Aus- 
tralia, India, France, and Austria experiments are 
being made with automatic couplings, but they 
have not practically come into use, and ‘‘the con- 
dition of things taken as a whole may be said to be 
that the European countries are in an experi- 
mental stage in respect to automatic couplings.” 
No witness who appeared before the Commission 
was prepared to recommend any particular auto- 
matic coupling for general use. In America affairs 
are on a different basis, for in 1893 Congress 
passed an Act which required that on and 
after January 1, 1898 (subsequently extended to 
January 1, 1900), all cars used in inter-State 
traffic should be provided ‘* with couplers 
coupling automatically by impact, and which can be 
uncoupled without the necessity of men going be- 
tween the cars.” On July 1, 1898, there were 70 
per cent, of the cars in use in the United States so 
fitted. The employment of these couplings has 
materially diminished the number of accidents in 
shunting and coupling, but the available statistics 
do not enable the exact diminution to be stated. 
It must always be remembered that the system of 
coupling employed in the States before 1893 was 
more dangerous than that in use in this country. 

The Commission have put on record the fact, 
known before to most engineers, that the auto- 
matic coupling is far better adapted to the long 
American bogie freight car than to the English 
four-wheeled truck. They point out that its lack 
of elasticity and its want of play might be preju- 
dicial here when trains are running over sharp 
curves where the changes are abrupt. Further, it 
is unsuited to work in combination with the 
English draw-gear and side buffers, and this 
unsuitability would entail much difficulty during 
the period of transition from one system to another. 
The Commission therefore recommend that before 
any positive obligation is laid upon companies in 
regard to couplings, investigations and experiments 
should be made. They received as many as 184 
communications from inventors and others in regard 
t> new forms of couplings, but they forbear to 
speak of them because they had no means of sub- 
jecting them to practical trials. They suggest, 
therefore, that the Board of Trade should be 
empowered to appoint a Departmental Committee 
to co-operate with the railway companies in making 
experiments to discover a coupling to abolish the 
necessity of the men going between the vehicles or 
using a pole. 

Many other causes of accident besides those re- 
sulting from coupling and uncoupling operations 
were brought before the notice of the Commission, 
and in relation to those they made the following 
suggestions, to which very little objection is likely 
to be taken if reasonable time is allowed for making 
the necessary alterations : 

1. Brake levers to be fixed on both sides of the wagons. 

2. Similar labels showing the destination of the wagons 
to be placed on both sides of them. 





3. Abolition of propping and tow-roping as far as 
possible. 

4. That there shall be air or stesm brakes on all 
engines. 

5. That all stations or sidings where shunting opera- 
tions are frequently carried on after dark shall be well 
and sufficiently lighted. 

That where point-rods and signal wires run across 
the ground in places where the men oe in shunting 
operations have to walk and work, such rods and wires 

all be sufficiently covered over or protected. And that 
where points are worked by ground levers such levers 
shall fall parallel to the lines of rails. 

7. That offices, cabins, &c., should as far as practicable 
be so arranged as to diminish the necessity for railway 
servants to walk upon the line. 

8. That there shall be small marks provided to show 
‘*the fouling points ” for sidings. 

9. That the gauge glasses shall be so constructed or pro- 
tected as not when breaking to be a danger to the men. 

10, That the 7 ee for carrying tool boxes, &c., 
and the placing of the water gauges shall be such that 
the men shall not have to pass over the back of the 
tender whilst the engine is running. 

11. That the trains shall not be run upon running lines 
beyond the limits of stations or shunting sidings with- 
out a brake van being provided for the guard in charge 
to ride in. 

12. That mechanical means or look-out men shall be 
employed to protect gangs of men when engaged in relay- 
ing the Byer wngpnns way. That such means shall also 
employed when necessary to protect men engaged in re- 
pairing the permanent way. 


We now come to the last, and by far the most 
important part of the report, the proposal to class 
certain — on railways as ‘* dangerous 
trades.” The time has gone past when the right of 
the State to protect adult men from the results 
of accidents, or of their own carelessness, was sub- 
ject for argument. The principle has been in- 
a, po in many Acts of Parliament originated 
by both political parties, and has been endorsed by 
public opinion. The great trade of merchant ship- 
ping is controlled by the State on account of 
the danger attaching to it. All mines, quarries 
and collieries, and railways and sidings form- 
ing part of them, are subject to statutory and 
departmental rules governing their working. The 
Home Office has the power of determining whether 
any machinery, or process, or description of manual 
labour used in factories or workshops is dangerous, 
and then of regulating and controlling it. Now the 
Table above shows that the underground miner runs 
about the same risk of being killed as the general 
railway servant, excluding the clerk and the me- 
chanic. Yet the one is surrounded by legal safe- 
guards and the other not. The reason probably is 
that miners are often killed in numbers, or rather 
they often were before the Acts passed for their 
protection. The public conscience was shocked by 
hearing of a hundred men being destroyed in a few 
moments by explosion and after-damp, and called 
out for a legal remedy. Railway servants, on the 
contrary, mostly perish singly, and their deaths 
raise little public feeling, even if they are noticed 
at all. Hence there has been no motive power to 
— the Legislature to act in their behalf. 

t is curious to note the attitude of the public as 
regards the risk to its own life, as compared with 
its solicitude for the shunter. Practically railway 
travelling has been classed as a ‘‘ dangerous trade ” 
for many years, with the result that statisticians 
now tell us that a railway carriage is one of the 
safest places in the world. Armed by the force 
of public opinion, the Board of Trade has forced 
on to the companies the block system, interlocking 
of points and signals, continuous brakes, and many 
other matters of smaller importance, but in the 
aggregate of great value. Nevertheless, the traveller 
was always in a safer position than the railway 
servant. 

As a result of their inquiry, the Commission— 
including, it must be remembered, the representa- 
tives of the railways—say : 


Lives that could be saved are lost, and men are injured 
unnecessarily. Ought the State to remain quiescent, and 
leave it to chance or the will of individuals to apply a 
remedy? Even if the remedy is left in private on Ag 
surely an obligation of a positive character should be im- 

on them to effect it. 

Unless such obligation is imposed, the labours of this 
Commission will have effected but little. Each compan 
will be at liberty to carry on its operations as before, ame § 
if it thinks right, do nothing to improve the system of 
working now in existence ; the loss of life and injury 
would probably continue to be, as it is now, greater pro- 
portionately upon some lines than upon others. 

ee guavas Os Ss eter in cases where the Board of 
Trade, after inquiring in accidents, had made recom- 
mendations of a reasonable character to railway com- 
panies, some companies had readily complied with such 
recommendations, whilst others had refused compliance. 





The recommendations of the Commission ara 
that statutory authority shall be given to the Board 
of Trade to make regulations dealing with each 
danger as it presents itself, and to repeal or alter 
such regulations from time to time so as to fit the 
circumstances of each class of case. The authority 
would confer power for the inspection and regula- 
tion of the work done by shunters, goods guards, 
brakesmen, and platelayers. The Board would 
determine from time to time what portions of rail- 
way working should be declared to be dangerous, 
and would draw up general rules or specific orders 
in the interests of safety. To cope with this 
work the Commission recommend that the Rail- 
way Department of the Board of Trade be 
strengthened by the admission of men who 
‘* have had wide experience in the management of, 
or are practically acquainted with, the operations 
carried on within our railway system.” They 
further suggest that the companies should have a 
right of appeal from the B to the Railway and 
Canal Commissioners on matters of fact, from them 
to the Court of Appeal on matters of law. 

We can well imagine that this report has carried 
dismay into many a Board Room during the 


be| present week. Its tone is so fair, and it is 


so filled with cautions against undue haste and 
against action that will interfere with the trade 
and industries of the country, that it is sure 
to obtain popular approval. Its declaration 
that lives are now unnecessarily sacrificed will 
appeal to the public conscience, while the 
very numerous class of unreasonable people who 
denounce the railway companies for everything 
they do and everything they leave undone, will find 
in it a new source of invective. Most Royal Com- 
missions are devices for hanging up a subject until 
it can be decently shelved, but this has published 
its decision, while the matter is still full of interest, 
and has put forward a programme which will recom- 
mend itself to moderate men, who feel that some- 
thing ought to be done, and yet do not like the 
responsibility of deciding what it shall be. They 
will be only too glad to relegate the whole affair to 
the Board of Trade. 

The railway interests, however, will feel great 
trepidation at entrusting the Board of Trade, or 
any body of officials, with such extensive and far- 
reaching powers. It is not that they grudge 
money to secure safety—the operation of the 
Workmen’s Compensation Act prevents them 
entertaining any niggardly feeling in that respect 
—but they fear having their business disorganised, 
and reforms introduced which will entail far more 
trouble than the results will justify. They will 
ask whence are the men to come who are to aid 
the Board in the matter, and to bring on to ita 
perfect knowledge of railway affairs. Can they be 
obtained at salaries which the Civil Service offers ? 
Will they not be, like the critics, ‘‘those who 
have failed?” It needs a very wide acquaintance 
with railway working, and that not in one district 
only, to prophecy what will be the result of an 
apparently simple change in procedure. The 
making up and marshalling of goods and mineral 
trains is done at such high pressure that even a 
trifling obstacle to rapid despatch will make a dif- 
ference tu a system, and convert what is now the 
successful conduct of affairs into an intolerable con- 
fusion. The present methods are the results of 
years of experience, and must not be lightly in- 
terfered with. 

Before the Board of Trade takes steps to carry 
the recommendations of the Commission into law it 
ought to take the companies into its confidence, 
and secure the aid of a strong committee of their 
representatives to aid it in drafting its schemes. 
It is only in that way it can save itself from 
mistakes, and secure that co-operation which is 
necessary for success. The line of least resistance 
before it is fairly clear. There are certain com- 
panies who have a bad record in the matter of 
accidents, and there are certain shunting yards 
which statistics show to be — dangerous. 
The whole of the railway world would gladly see 
pressure applied to improve matters in those 
directions, for the carefol companies have to share 
the blame earned by their more reckless neighbours. 
By always addressing themselves to the companies 
with the worst records, the Board will carry not 
only public, but also technical, opinion with them, 
and in turn they will effect an immense change for 
the better. Under stimulation the greatest offenders 
may become the least, and thus clear the way for 
the Board to press those who are now rejoicing 
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that they are not such sinners as some companies. 
Railway boards are generally anxious to do all they 
can for the safety of their men, and it will be a 
thousand pities if they are made, by injudicious and 
ignorant interference, to assume a different atti- 
tude. They can be better led than driven. 





LONDON WATER. 

THE final report of the Royal Commission on 
‘¢water supply within the limits of the Metropolitan 
water companies,” just issued, deals with an ever- 
vexed problem in a most comprehensive way. It 
is of the nature of an essay on the subject, giving 
not only opinions and conclusions, but also reasons 
for them, and even alternative propositions, in 
most illuminating fashion. Certainly, if anything 
is capable of bringing the Metropolitan water ques- 
tion to an issue, it should be the report of Lord 
Llandaff’s Commission. 

We have before had occasion to refer to the 
Commission, which was appointed in May, 1897. 
In addition to the Chairman, Lord Llandaff, the 
other members originally appointed were Sir J. E. 
Dorington, Sir George B. Bruce, Mr. A. de B. 
Porter, €.B., General A. de Courcy Scott, Mr. 
W. H. Cripps, Q.C., and Mr. Robert Lewis. 
General Scott and Mr. Cripps have died before the 
report has been issued ; but the former, before he 
passed away, had prepared a full statement of his 
views, which have been largely embodied in the 
report. Colonel W. H. Rathbone, R.E., was after- 
wards appointed an Assistant Commissioner to 
investigate and report on the estimates placed 
before the Commission. The reference was whether 
the undertakings of the water companies should 
be acquired by one authority or by several authori- 
ties, and if so, what should be such authority or 
authorities. To what extent physical severance of the 
works and sources of supply of the several companies, 
andthe division thereof between different local autho- 
rities are practicable and desirable ; and what are 
the legal powers necessary to give effect to such 
arrangements. The second clause in the reference 
was, whether, if the undertakings were not so 
acquired, additional powers of control should be exer- 
cised by authorities. The third remaining question 
was, whether it is practicable to connect any two 
or more of the different systems of supply now ad- 
ministered by the eight Metropolitan companies. 
In consequence of the decision of the Commission 
that it is desirable to form a distinct water authority, 
it is only the first question which is of importance. 

The Commission early determined that it did not 
come within its scope to inquire whether the water- 
sheds of the Thames and Lea were adequate for 
Metropolitan water supply. This question was 
dealt with, it will be remembered, in most ex- 
haustive fashion by the Royal Commission, pre- 
sided over by Lord Balfour, and appointed in 
March, 1892, the report being substantially to the 
effect that sources available within the watersheds 
of the Thames and Lea were adequate in quantity 
and quality for a period of 40 years from the date 
of their appointment. Viscount Llandaff and his 
colleagues state, however, in the report now under 
review, that they accept the findings of the former 
Commission, speaking generally. is is the more 
satisfactory as there have been two or three periods 
of prolonged and unprecedented drought of late, 
which have been seized upon by the London 
County Council, who advocate a Welsh source of 
supply as against the Thames and Lea sources, 
as additional arguments on their side. 

The chief figures referring to the properties of 
the eight water companies have been before given, 
but as legislation is likely to ensue in connection 
with them, the leading items may be here quoted. 
In 1897 the ordinary stock of the eight companies 
was of the nominal value of 10,228,5481., whilst the 
market value was 32,645,189/. If, however, loan 
capital be added to the share capital, the nominal 
value was 16,432,284/., and the market value 
41,705,443]. The net profits in 1897 were 1,032,7281. 
This sum represents the profits after deducting in- 
terest on debenture and preference stocks and on 
mortgage. The dividends on shares were 973,7411. 
The figures for. net profits and dividends in 1879 
were 717,4701. and 733,850. The average annual 
dividend for five years, 1893-7, was 943,806/. The 
larger part of the stock of the companies is limited 
by law to a dividend of 10 per cent., any excess of 
profit over this sum being devoted to the reduction 
of rates. Other stocks are limited to a dividend of 


tory limit to the dividend paid on the New River 
Company’s shares, which are treated as real estate. 
The companies have, however, a right to make 
good deficiencies of previous years from the maxi- 
mum dividends out of surplus profits until the 
arrears have been cleared off. The West London 
Company long since reached their maximum divi- 
dend, and by the year 1887 had paid up all defi- 
ciencies on back dividends. Since then they have 
largely reduced their charges. The Chelsea and 
Kent Companies have attained maximum dividends, 
and have commenced payingoff; the Grand Junction 
and the Lambeth Companies have also reached 
the maximum on some stock. The East London, the 
Southwark, and the Vauxhall are still below their 
maximum. These circumstances naturally have a 
bearing on the value of the properties. 

In 1898 the population supplied by the eight com- 
panies was 4,478,396 persons within and 1,341,187 
without the County of London. These figures are 
open to question, but they may be taken as ap- 
proximately correct, and are of interest as bearing 
on the demand of the London County Council to 
acquire the control of water supply. The area 
supplied is 120 square miles within, and 230 square 
miles without the County of London. In 1898 the 
companies supplied an average daily quantity 
of 204,053,955 gallons of water from all sources. 
During the last 17 years the average per head 
per day varied from 30.32 gallons in 1883 to 
35.43 gallons in 1897. The increase has on the 
whole been gradual, but the supply varies largely 
in accordance with the nature of the seasons. 

The question of monoply is naturally one of first 
importance in determining the claims of the com- 
ae and the value of their properties. The 

ondon County Council lay much stress on the 
point that the London water companies are liable 
to competition. Parliament originally sanctioned 
competition by giving different companies powers 
over the same areas. Thus, while the total area 
of Water London is 620 square miles, owing to 
overlapping and competitive areas the companies 
have power to supply over 770} square miles ; and, 
while the administrative County of London is 121 
square miles, the companies have altogether powers 
to supply over 2333 square miles within the county. 
The areas of the different companies, therefore, 
overlap 112} square miles in the County of 
London. The competition thus created at first 
diminished the income of the older companies, 
notably in the case of the New River Com- 
pany. But when the existing companies found 
themselves on a firm footing, it was not long before 
they wisely came to an agreement and divided up 
the districts between themselves. The agreements 
made were all brought before a Select Committee 
of the House of Commons ‘‘ appointed to inquire 
into the past and present state of the supply of 
water to the Metropolis,” and which reported on 
May 18, 1821. This Committee recognised that 
‘* several of the Metropolitan companies were in- 
stituted by Parliament on the principle of encou- 
raging competition, and that none of the companies 
had any claim to exclusive privilege of any sort.” 
At the same time it was considered that ‘‘ competi- 
tion required to be guarded” by limits to ‘‘ avoid 
ruin to the companies and injury to the public.” 
Later on, in 1847, the Water Works Clauses 
Act created a right in owners and occupiers of 
houses within the area of supply of a com- 
pany to compel the company to furnish a 
supply, provided that the rates would amount 
to a sum determined by the expenditure needed 
for the purpose. In 1852 all the water com- 
nies, except Lambeth and Kent, were before 
arliament, and in the special Acts of that year 
provisions were inserted that the companies ‘‘should 
not be bound to lay down pipes or supply water in 
any part of their district which was, for the time 
being, supplied by another company.” At the same 
time these Acts confirmed the overlapping areas. 
Sir Alexander Binnie has given particulars of a 
relic of the former period of rivalry still remaining 
within the County of London, two companies yet 
having mains in the same streets and supplying 
concurrently ; but this is within a very limi 
area. Although there is no case in the United 
Kingdom since 1847 in which Parliament has 
created competition between water companies, it 
is suggested ‘‘that the hands of Parliament are 
free, and that a fresh competitor might fairly be 
let in to oppose existing companies.” 

Although the report of the Commission appeara 


respects an open one, at least if one may judge 
from the fact that they describe the history of it as 
‘* involved,” there is nothing in the report, so far 
as we can see, to set against the very clear recogni- 
tion of Parliament that competition might legally 
exist ; for the relief of the companies of the obliga- 
tion to lay pipes, if called on, where another com- 
pany’s pipes existed, is not by any means equivalent 
to saying that no other pipes may be laid where 
others are in position. These questions are, however, 
largely academical at the presentday. It appears to 
be taken for granted that the water companies must 
go, and certainly Parliament would not sanction 
opposing schemes under the present aspect of 
affairs. The water companies —in spite of all that 
can be said against them—have performed a great 
‘public service in a creditable manner, and the pro- 
prietors are entitled to be paid for their property 
at its true value whatever that may be. The 
circumstance that competition might have been 
instituted had somebody so willed it, or that it 
might some day be set up if certain things occur 
that never will occur, ought not to prejudice the 
matter at all. 

One thing brought out very plainly by this report, 
and indeed by the whole history of water legisla- 
ture and inquiry extending over the greater part of 
the nineteenth century, is the difficulty, if not 
impossibility, of safeguarding public interests by 
Acts of Parliament, agreements, or any other limi- 
tating instruments which the ingenuity of lawyers 
or publicists can frame. There is the notable 
instance of the limitations of an arbitrator in 
assessing values of the water companies’ properties, 
which the London County Council sought to impose ; 
but a more striking example is found in the work- 
ing of the well-known ‘‘auction clauses” which 
were created by Parliament to protect the public, and 
have been for over 20 years in all water companies’ 
Billsasking for power to raisefresh capital. Formerly 
it was the custom to issue new capital at par to 
existing shareholders, the East London Company 
being an exception, and offering the new stock at 
its market value. The interests of the public had 
been ‘‘ safeguarded ” by the limitation of dividends, 
but by creating new capital the amount entitled to 
dividend was increased and naturally the total 
dividend. If, therefore, shareholders obtained 
new capital at when it was worth more on the 
market, they received a decided advantage at the 
expense of the public, and the date when the maxi- 
mum dividend would be reached and the surplus 
devoted to reducing charges would be postponed. 
It has been estimated approximately by Mr. 
Haward that ‘‘ the total amount of stock, both 
shares and debentures, taken up at par by share- 
holders of the eight companies between March, 
1872, and March, 1895, was 3,644,1771. ; and the 
amount of premium on that stock, calculated on 
the basis of the market prices of the stock at the 
time it was taken up was 1,853,288].” The “‘ auction 
clauses” were devised to meet these conditions. 
—o generally that a company raising new 
capital by shares or debentures was required to offer 
the capital by public auction or tender, and whatever 
premium beyond the nominal value the purchaser 
was willing to pay was carried to the capital account 
of the company, while dividends or interest were 
payable only on the nominal amount of the share 
or debentures. Another striking example of the 
difficulty of attempting to control by legislative 
enactment the proceedings of a trading company is 
offered by the, working of the Water Companies’ 
sinking fund clauses, which are uliar to the 
Metropolitan water companies. ey were intro- 
duced in 1886, and if the companies are to have 
an extended existence, will operate to the pre- 
judice of the proprietors, unless repealed; although 
at the time no one foresaw this. 

The question of the charges the companies can 
legally make, and their rating powers, although of 
great importance, is too complicated a matter, and 
one too voluminous in detail to be dealt with here. 
The report states that ‘‘the rating powers of the 
companies are various, and sometimes ambiguous.” 
That the charges made ‘‘ grow with the rateable 
value, although the premises remain the same,” 
is a fact of which a good many of us have perfect 
knowledge. It is well to remember, however, 
that in the Chelsea, Kent, or Lambeth Companies’ 
districts, less is charged by meter—6d. to 9d. per 
1000 gallons being the total — than in so 
chester, Lg ay or Bradford ; though 
higher than in Liverpool. For ordinary rates 








7} and 7 per cent. respectively. There is no statu- 


to consider the question of competition in some 


the charge varies in the Metropolis from 8d. to 
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15.4d. in the pound, according to the company. 
The average is 9.8d. per pound of rateable value. 
That is for ‘‘ domestic purposes,” a term that does 
not include water-closets and baths, which, as we all 
know, are extras. A fact brought out in the 
report is that the companies which are entitled to 
receive the highest rates receive less per house or 
per mile of mains. This is due to the custom of 

ying for water on the rateable value of one’s 
Sec. In the poorer neighbourhoods the inhabi- 
tants get supplied with water at a much cheaper 
rate per head than is the case in the richer dis- 
tricts, although the ‘‘rate,”—i.e., charge propor- 
tionate to the rateable value—may be much higher 
for the poor neighbourhood. 

If Parliament follow the advice of the Royal Com- 
mission, the properties of the eight water com- 
panies will be purchased by a water authority 
which will be a body created for the pur- 
pose. A public authority, it is said, will be 
able to raise the large sums needed at a cheaper 
rate than the companies could do, Expenditure in 
the future will be less remunerative than similar 
expenditure in the past, a turning point having 
been reached in the conditions governing supply. 
This does not hold out any cheering prospect of 
reduction of rates, or of that Utopia of cheapness 
which, it is often thought, will follow the acqui- 
sition of an undertaking, such as water supply, 
by a public body. Indeed the report speaks 
of a — deficit in the income which can 
only met by increasing the water charges, or 
by coming upon the ratepayers. If the purchas- 
ing authority provides for future requirements 
by bringing water from Wales, there will be 
a further deficit. If Parliament thought fit to dis- 
pense with a sinking fund, probably the purchasing 
authority would be able to pay its way with the 
present water charges, and the growth of revenue 
would render it possible to reduce the charges 
sooner than the companies would be likely to do. 

The Commissioners are very distinctly of opinion 
that the London County Council should not be the 
purchasing authority. Considering the opposition 
that the suggestion that the Council should con- 
trol the water supply received almost from all other 
bodies henna and speaking with authority on 
the question, the Commissioners could hardly have 
decided otherwise. Still they give of their own 
initiative excellent reasons for their decision ; which 
we think nearly every one will endorse. 

The Commissioners think that ‘‘ the Water Board 
should be a permanent and not a fluctuating body ; 
consisting of not more than thirty members selected 
on account of their business capacity, and if pos- 
sible their knowledge of matters connected with 
water supply ; and so constituted as not to givea 
preponderance to any of the conflicting interests 
concerned.” The proceedings of the Board should 
be brought periodically and automatically under the 
observation of Parliament. Delegates of the 
Local Government Board should be included ‘‘ in 
order that the influence of the Executive Govern- 
ment should be continuously felt.” 

As to the constitution of the Board, the London 
County Council, it is said, should appoint ten 
members, the Conservators of the River Thames 
four, the County Councils of Middlesex, Surrey, 
Essex, Hertford, and Kent, the Lea Conservancy 
Board, and the Common Council of the Borough 
of West Ham, should each appoint two members. 
The Local Government should appoint the 
chairman and vice-chairman, The two latter should 
receive ‘adequate salaries” and a sum should be 
allotted annually for division among the other 
members of the Board, according to their attend- 
ances. It is further advised in the report that 
the pote of the eight companies should be 
acquired by agreement, or failing that, by arbitra- 
tion ‘‘on the terms usual in 2a8ses of compulsory 
purchase.” In order to procure the funds neces- 
sary a 3 per cent. stock, secured on the water 
charges, should be issued. 

We think it will be by most persons who 
read the report that the conclusions arrived at are 
framed generally on common-sense principles, 
though there may be differences of opinion in 
to the distribution of patronage in the nomination 
of members of the cea. On the whole, we 
regard the suggestions set forth as the most pro- 
mising basis for legislation yet brought forward. 








GerMaN Emicration.—In the course of last year, 
145,001 emigrants left Hamburg and Bremen. The cor- 
responding departures in 1898 were 100,368, 





GREAT RUSSIAN WATERWAY. 


An article by Mr. V. E. Timonov ap in 
the ninth number of the ‘‘ Journal of the Rus- 
sian Ministry of Ways of Communication for 
1899,” describing a proposal to establish water 
communication for the largest warships between 
the Baltic and the White Sea. Ina previous article 
(in the sixth number for 1899 of the same journal) 
the same writer developed his proposal for deepen- 
ing the channel from Cronstadt, in the Gulf of 
Finland, to the mouth of the River Svir, in the 
south-east corner of the Ladoga Lake, where a 
capacious port was to be formed for sea-going 
vessels, so that the latter could there load full 
cargoes of grain and other goods, coming by the 
canals from the Volga, and proceed direct to sea, 
without having to stop at St. Petersburg. By this 
means the troublesome navigation of the Ladoga 
canals, by barges, would be avoided, and a saving of 
time of about ten days effected in transit. The 
Ladoga Lake, having an area of about 7000 square 
miles and a coast line of 700 miles length, would 
thus practically form part of the Baltic, and a 
fair prospect would be opened for developing the 
great mineral wealth of the almost unpopulated 
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districts about the Ladoga and Onega Lakes. The 
author points out that it would cost much less to 
establish the sea port on the Ladoga and deepen 
the channel along the route to it, than to enlarge 
and deepen the oga canals between the mouth 
of the Svir and the Neva; whilst these latter could 
never be made to answer the same purpose as the 
proposed route. Mr. Timonov now proposes to go 
much further, and to establish water communication 
between the Baltic and the Northern Ocean for 
“— vessels of the Navy. 

e construction of a waterway for large vessels 
of the Navy from the Baltic to the Black Sea, 
so as to enable the Baltic and the Black Sea fleets 
to unite, is considered impracticable at present, 
although the project was under consideration in 
the Ministry of Ways of Communication not very 
long ago. But even with a much smaller depth of 
water than would be necessary for this purpose, 
this waterway, formed by connecting the rivers 
Dvina and Dniepr, constitutes a most impor- 
tant link between the separated Black Sea 
and Baltic fleets. A Commission appointed to 
investigate the matter in 1886 reported that 





even if the existing waterways were improved 
for commercial purposes only so as to have a 
depth of water of 3 ft. 6 in., it would prove 
of great service to the Navy, as it would then 
be possible, by means of well-known appliances, 
to convey torpedo vessels from one sea to. the other. 

But in the north there can be no doubt of the 
importance of possessing the means of conveying 
the largest warships between the Baltic and the 
Northern Ocean, as that would give the Baltic 
fleet free access to the ocean without having to go 
out of Russian territory. or waters. This the 
author proposes to do by continuing the previously 
proposed waterway from the mouth of the Svir, 
up that river to the Onega Lake, on that lake to its 
northernmost point, and then by a canal passing 
through various lakes and rivers to a point on the 
Onega Bay of the White Sea, where a naval and 
commercial port is to be formed. A naval and com- 
mercial port has long been projected, and is in 
course of formation on the Murman Coast of Lap- 
land, near the frontier of Norway. By the proposed 
waterway, the White Sea, and the Northern Ocean, 
this port would be put in direct water communi- 
cation with Constadt and the Baltic; whereas 
now it is quite isolated. The projected rail- 
way from Moscow to this Murman port will, 
of course, make it less isolated than it is at 
present, and connect it directly with the capitals 
and with the rest of Russia; but from a strategic 
and patriotic point of view the waterway is of 
greater importance. 

The works involved in the formation of the 
waterway are: 1. To make the Neva navigable for 
large steamers. 2. To construct the port for large 
vessels at the mouth of the River Svir on the 
Ladoga Lake. 3. To canalise the Svir. 4. To 
construct the port at the mouth of the River 
Vitegra on the Onega Lake. 5. To clear the 
channel across the Onega Lake and make the canal 
through to the White Sea. 6. To construct a 
naval and commercial port on the White Sea. The 
project is illustrated by the annexed sketch map. 








THE LATE PROFESSOR HUGHES. 

Since the beginning of the year, death has 
claimed several of the ‘‘simple great ones,” de- 
priving some branches of learning of distinguished 
members, and now we are called upon to add to 
our list of losses the name of David Edward 
Hughes, aged sixty-nine years, a great inventive 
scientist and an eminently practical experimenter, 
whose death on Monday last has awakened a wide- 
spread regret, with which we would like to 
associate ourselves, Professor Hughes, although 
he received his early training in the United States, 
and was by some regarded as an American, was 
born in London in May of 1831, but ere yet he was 
seven years of age his parents were encouraged by 
the bright prospects of the new country to emi- 
grate. Music dauei the enthusiasm of the first 
years of young Hughes’ life, and when nineteen 
years of age he became a professor of the art in 
the Bardstown College in Kentucky ; but physical: 
science and mechanics found in him at the same 
time an eager student, and we thus have the 
remarkable case of the occupant of a musical 
professorship being transferred to a chair of natural 
philosophy in the same seat of learning. But in 
1853 he relinguished the post so as to have more 
leisure for scientific research. 

The first of his important inventions, and one of 
great utility, was begotten of his association with the 
piano and with electric telegraphy. Up till 1855 
the principal method of transmitting messages was 
on the Morse code system, which necessitated many 
contacts or currents—the word ‘‘shy,” for instance, 
requires eleven distinct currents. Hughes conceived 
the idea of adapting as the transmitter a keyboard 
similar to that now familiar to us in the type- 
writer, while. the receiver, instead of recording 
dots and dashes, actually printed the letters. This, 
it is scarcely nece to explain now, was attained 
by revolving type wheels at both transmitter and 
receiver rotating in exact unison with each other, 
while beautifully adjusted mechanism was intro- 
duced to insure that when the key-letter on the 
transmitter was depressed, the revolving . wheel 
recorded the corresponding letter on the tape. 
The first instrument was made in 1854, and = 
successful. In-America it was accepted partly as a 
satisfactory medium for fighting a monopoly set up 
by the company owning the Morse patent, but 
when, in 1867, Hughes returned to his native city 
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with his invention he was not by any means cor- | electricians and scientists saw in 1879-1880, experi- 
dially received ; our telegraph companies, probably |ments upon aerial transmission by means of an 
influenced by approaching dissolution following | extra current produced from a small coil and re- 
Government purchase, did not adopt it until after | ceived upon a semi-metallic microphone, the results 
six years. It is still in use at the Post Office, prin- | being heard upon a telephone in connection with 
cipally for foreign telegrams, the record being on|the receiving microphone. He noticed what 
a narrow strip. The French Government, however, | have since been termed the phenomena of ‘“ co- 
were readier in their appreciation ; they tested it, hesion,” whereby a poor electrical conductor 
adopted it, and the Emperor decorated its inventor | becomes a good one under the influence of electric 
as a Chevalier of the Legion of Honour ; later he, waves. He worked on towards the detection of 
became a ‘‘ Companion.” 
Italy followed in 1862, 
and here the King added 
the Order of St. Maurice 
and St. Lazare. Russia 
came next, in 1865, and 
here also a decoration fol- 
lowed — the Commander 
of the Order of St. Anne. 
It was Germany’s turn in 
1867, and then Austria’s, 
where the honour was 
the Order of the Iron 
Crown. Turkey was not 
behind, and the Sultan 
gave the Grand Cross of 
the Medjidie ; while one 
of the Paris Exhibition 
gold medals—there were 
only ten in all—further 
rewarded Mr. Hughes’ in- 
ventive genius. Bavaria, 
Wurtemberg, Switzerland, 
Belgium, and Spain also 
adopted the instrument, 
and more decorations fol- 
lowed. Indeed, seldom 
has an inventor been re- 
warded in fifteen years 
with so many distinctions. 
He was a prophet indeed 
who had no honour in his 
own country. 

Happily, he was not 
spoiled by his success; a 
true scientist never is. 
He continued his_ re- 
searches, and in 1878 he 
brought to the Royal 
Society his microphone, 
and explained how he had 
succeeded in introducing 
into an electrical circuit 
an electrical resistance 
which should vary in exact 
accord with sonorous vibra- 
tions so as to produce an 
undulating current of elec- 
tricity from a constant 
source, the waves being in 
length, height, and form 
an exact representation of 
the sonorous waves. He 
found that when an elec- 
tric conductor in a divided 
state, such as a metallic 


to that time.” He invited Hughes to read a 
paper on the experiments he had made; but 
the distinguished scientist, vexed at Sir G. Stokes’ 
attitude, preferred to continue until he could 
scientifically demonstrate the existence of these 
waves produced by a spark from the extra cur- 
rents in coils. As is now known, Hertz, pro- 








bably working independently, demonstrated their 


‘existence, and others have followed; but the 
,whole incident is regretable, although immensely 


creditable to the upright 
earnestness of Professor 
Hughes in the pursuit of 
pure science. This was 
a characteristic of his re- 
search work. He was from 
first to last full of the 
energy of a great inventor, 
but with patience to first 
investigate the work of 
others, and to proceed not 
only on true theoretical, 
but also on _ practical 
lines. He was, indeed, an 
adept at experimental 
work, quick and ingeni- 
ous in devising simple ap- 
paratus. 

The great ability of Pro- 
fessor Hughes has been 
displayed in other direc- 
tions, and has been hon- 
oured in several ways by 
his colleagues. He was 
one of the first presidents 
of the Society of Telegraph 
Engineersand Electricians 
in 1886. He has contri- 
buted largely to the Pro- 
ceedings of the Royal 
Society, having directed 
his research lately to 
problems of magnetism, 
and was elected a Fellow 
after his invention of 
the microphone, while in 
1880 he was awarded the 
Royal Medal. In Feb- 
ruary, 1897, he received 
from the hands of the 
Prince of Wales the Albert 
Medal of the Society 
of Arts ‘‘in recognition of 
the services he has ren- 
dered to Arts, Manufac- 
tures, and Commerce by 
his numerous inventions 
in electricity and magne- 
tism, especially the print- 
ing telegraph and the 
microphone.” In 1889 
he was elected manager of 
the Royal Institution of 
Great Britain, and in 1891 
became Vice - President. 
He attended the meetings 


powder or two wires in From a Photograph by Messrs. Elliott and Fry. of technical institutions 


loose contact, is put under 
slight varying pressure, 
far less than would pro- 
duce cohesion, but more 
than would allow of sepa- 
ration by sonorous vibra- 
tions, the molecules* so 
arrange themselves as to 
increase or decrease the 
electrical resistance of the 


very regularly, but only 
spoke when he had some- 
thing to say. He was 


Tue Late Proressor Daviv Epwarp Hvuaues, F.R.S. personally a most charm- 


ing ‘ companion, with 
simple’ ways: and kindly 
conversation. Within the 
past year or two Servia 
and Belgium added to 
the number of his deco- 


circuit in a most remarkable fashion. The direct | electric waves, and succeeded in transmitting elec-| rations, and it may be said that almost all the 
result was that Edison patented a combination of | tric signals without connecting wires to a dis-|countries of Europe thus honoured him and 
Hughes’ microphone and the telephone then in tance of over 500 yards, and came to the con-|through him the world of science: no more 


use, and we can only now accord to the subject of | clusion—now recognised as the correct one—that | 


our memoir the great credit which was distinctly | his results were due to real electric waves.* 
his due, for without his invention the telephone| Amongst the many who witnessed the experi- 
might never have attained its present degree of} ments were Mr. Spottiswoode, the President 
perfection. At the same time he invented his in-|then of the Royal Society, and the two hon. 
duction balance now largely used in determining | secretaries, Professor Huxley and Professor G. 
the sensitiveness of hearing, in discovering the Stokes. After three hours’ experiments, Pro- 
position of a bullet in a body, and in the locating | fessor Stokes said that ‘‘all the results could be 
of ores in the subsoil. jexplained by known electro-magnetic induction 
Indeed, it seems pretty clear now that to Hughes | effects, and therefore he could not accept the 
really belongs the credit of the first discovery of | view of actual aerial electric waves unknown up 
etheric or wireless telegraphy. He worked at his 
hecarches from 1879 to 1886 as a continuation of/ + mr, D, E, Hughes has recently told the story 
periments on the microphone and induction | of these experiments, see The Electrician, vol. xliii., 
ance, and several of our leading and trusted | page 40. 











worthy medium and none more acceptable to his 
collegues could have been chosen. 





Paris.—The revenue of the a of Paris from 
octroi duties last year amounted to 6,456,006/., showing 
an increase of 213,437/., as compared with the correspond- 
ing revenue ac ynired in 1898, 


Sree Cars.—Pennsylvania Railroad officials are con- 
ducting a full investigation into the extent of the injuries 
received by a number of steel cars which were in a col- 
lision between Plainsboro and Princetown Junction, New 
Jersey, December 13. The result of the investigation is 
awaited with much interest, as definite data as to the 
extent of injuries such cars receive, and the expense of 
repairing them will, of course, be valuable. 
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NOTES. 


Russo-FinnisH Rattway Puans. 

Tue Russifying of Finland has lately been 
eatended to its railways, both as regards manage- 
ment and projected lines, although the plans of the 
Russian authorities have not yet been realised. 
There are, however, various new arrangements 
under consideration, one comprising the building 
of a railway bridge across the Neva and bringing 
the Finnish and the Russian railways into direct con- 
nection with each other. Although this would pro- 
bably tend to increase and facilitate the commercial 
intercourse between the two countries, the Fin- 
landers view it with distinct distrust. They are, 
therefore, preparing another programme, according 
to which that portion of the Finnish railways which 
is situated on the eastern shore of the Systerbiick, 
would be ceded to Russia, and that a large ter- 
minus and Customs station would be erected on the 
left shore. By this arrangement a considerable 
amount of rolling stock would be made available 
for the other Finnish railways, and the rebuilding 
of the railway station would be avoided. 


SIBERTAN PROGRESS. 

Both the passenger and — traflic on the various 
sections of the Siberian Railway show — and 
continuous development. On the West Siberian 
Railway the figures, as far as the former is con- 
cerned, rose, between 1896 and 1898, from 160,000 
to 350,000 passengers, and the goods transport from 
172,000 to 492,000 tons; on the Central Siberian 
Railway the passenger traffic during the same 
period increased from 15,000 to 300,000 passengers, 
and the goods transport from 16,000 to 180,000 
tons. The Altai district, of the arable land of 
which only 5 per cent. has been taken into 
cultivation, yielded during the last harvest 360,000 
tons of grain ; whilst the Steppes district, which 
only five years ago was compelled to import 
90,000 tons of foreign grain, was from last 
harvest able to export about 82,000 tons. 
This remarkable progress is closely connected 
with the large works carried out for irrigating 
dry districts, and draining boggy land, notably 
the low-lying parts of the bane Steppe. In the 
Akmolinsk district and in the governments of 
Tomsk and Tobolsk 833 wells have so far been 
dug on an area covering 748,000 hectares. In the 
government of Tomsk 275 miles of canals have 
been constructed and 85 miles of river dredged. 
The population itself is supporting this work by 
voluntary contributions. The export of Chinese 
tea by way of Siberia is continuously increasing, 
not only for Europeans, but also for receivers in 
North America. The Russian Government has 
already decided to increase gradually the strength 
of the rails on the Siberian Railway, and also to 
adopt a more powerful type of locomotive, whereby 
the speed can be increased. That this is not alto- 
gether unnecessary will appear from the circum- 
stance, that the present average speed of the 
goods trains is only 10 kilometres, or a little more 
than 6 miles the hour. The number of the 
stations will also be increased according to local 
requirements. 


A ComPREHENSIVE ReForM. 

Mr. George Westinghouse has written a letter 
to a New York paper which is big with promise of 
better things for the dwellers in cities. As is well 
known, the extension of electric traction in New 
York, as in so many other cities of the United 
States, is leading to the erection of vast power 
houses in which steam engines of enormous capa- 
city are the prime movers. Mr. Westinghouse 
warns his brother engineers that this procedure 
is a mistake, and ought to be, if it is not, obsolete. 
By one blow he promises to demolish the difli- 
culties that beset the path of the municipal engi- 
neer, and, whilst disposing of refuse, will solve 
the water problem, abolish smoke, and supply 
power for rapid transit. His plan is as follows: 
**There are,” he says, ‘‘created daily in New 
York about 500 tons of garbage, or at the rate 
of 4 lb. per capita. Such garbage is about 
20 per cent. carbon and 80 per cent. water, 
By a process well demonstrated on a small scale, and 
which is being rapidly brought to a commercial 
basis, all of this garbage can economically, and 
without offensive odour, converted into a fuel 
yas of great value. In the same apparatus, and 

y the same process, soft coal can be made into a 
gas suitable for power and heating purposes.” 
The gas thus produced is to be used for operating 





gas engines, which in turn will drive electric genera- 
tors, the current produced being used for lighting or 
power pu . Refrigerating water for the gas 
engines will be taken from and returned to the 
river. This will relieve the town water of the duty 
of feeding boilers, and as it is estimated 20 per 
cent. of the water supply is used for generating 
steam, the growing difficulty of water service in New 
York will be pushed into the background. The 
name of Westinghouse is one to conjure with. 
More than once already the great American engi- 
neer has shown the way to higher planes of engi- 
neering enterprise, and, whilst at first derided, 
has at last proved himself triumphantly right. 
His present ee are fascinating from their 
boldness and heroic proportions. e bids the 
chief engineering authorities in his own country, 
the chosen land of progress, pause in their titanic 
scheme of laying down 375,000 horse-power in 
steam engines. ‘ihe plans, he says, ‘‘are based 
upon an imperfect knowledge of the subject ;” 
they are ‘‘as far from the best as are the old 
cable systems for the propulsion of cars.” State- 
ments so positive, coming from an authority so 
high, cannot but cause any engineer to reconsider 
his position. We know already that by burning town’s 
1efuse steam can be raised, and it will be interesting 
tolearn from Mr, Westinghouse quantitatively what 
the economic value of garbage is, used in the manner 
he proposes ; what proportion of the one-fifch con- 
stituent of carbon in the garbage will be needed 
for the evaporation or dissociation, as the case 
may be, cf the four fifths of water ; and also what 
percentage of soft coal is consumed in the appa- 
ratus. We have no doubt Mr. Westinghouse can 
give thoroughly convinciog figures on the whole 
problem. 


TRANSFORMER TURBINES. 


In our account of the Swiss Réunion of the 
Institution of Electrical Engineers, we mentioned* 
the very interesting remarks by Professor Prasil, 
of the Zurich Polytechnikum, on his novel trans- 
former turbines. The experimental researches had 
not proceeded very far at that time, but they 
sufficed to justify Professor Prasil’s principle. 
Since then a full account of his continued investi- 
gations has appeared in the Schweizerische Bauzei- 
tung, and we return to this matter. The object is 
to drive dynamos directly by low-pressure turbines 
at higher speeds than can be obtained by ordinary 
means, and Professor Prdsil has adopted the follow- 
ing arrangement. Between the two fixed guide 
rings of a Jonval turbine and the turbine wheel 
proper, or the motor wheel as it is called by distinc- 
tion, another wheel, provided also with two rings 
of buckets, is interposed. This transformer 
wheel is fixed to a hollow shaft and suspended 
by a collar bearing. If we call the fixed 
passages A, and A,, A, outside, A, inside, 
the passages of the transformer wheel B, and B,, 
and those of the motor wheel C, then B, is under- 
neath A,, and A, B,C are also in the same per- 
pendicular. The power developed in the outer 
transformer rin B is not directly utilised, but 
transferred to the inner ring B, which, as can be 
demonstrated by a simple calculation, works as if 
under an increased héad. There is, therefore, an 
energy transformation within the turbine ; hence 
the name transformer ratio (ratio of the increased 
to the original head) and transformer wheel. 
Mathematically and graphically Professor Prdsil 
deduces that much depends upon the respective 
volumes of water supplied to the outer and inner 
transformer buckets B, and B,. If both receive the 
same amount of water—as in the experiments so 
far made—a total efficiency of 0.684 should be 
realised under Professor Prasil’s conditions. If 
the passages of the outer ring receive more water 
than the inner, the transformer ratio should be 
higher, but the total efficiency lower, 0.671; in 
the opposite case the reverse would apply, the 
efficiency being 0.703. The experiments were 
conducted at Ravensburg, in Wiirttemberg, at the 
branch establishment of Messrs. Escher, Wyss, and 
Co., who placed a 60 horse-power Jonval turbine at 
Professor Prasil’s disposal. Owing to the mounting 
of the turbine which serves the saw mill, and to the 
circumstance that brake pulleys were wanted, both 
on the turbine and the transformer wheel shafts, 


fixed high up, as would have been desirable. This 
feature would, however, not suffice to explain the 








* See ENGINKERING, vol. lxviii., page 401. 
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comparatively low results of the early trials, when 
an efficiency of 53 per cent. only was realised, with 
a speed of 120 revolutions instead of the on 
134 revolutions per minute. It was noticed that 
when more water ed through the inner buckets 
B,, considerable leakage took piace through the 
clearance between the transformer and the motor 
wheels. On reducing that clearance from 5.5 milli- 
metres to 2 millimetres, an improvement was ob- 
served. Finally, the shape of the blades was 
altered, and the efficiency raised to 62.3 per cent. 
With a specially designed turbine of this type, 
Professor Prasil may reasonably claim that an 
efficiency of 65 per cent. could have been ob- 
tained. The uniformity of speed was satisfactory. 
The conditions of the many experiments varied 
considerably. The following point is particularly 
interesting. With partial admission to the outer 
passages B, of the transformer wheel, the speed of 
that wheel went down; at 18/30 ‘admission it 
stopped ; on further closing more buckets—the 
inner passages remaining fully open—it began to 
revolve in the opposite direction, finally making 
15 turns at admission O, when the turbine whee 
developed 15.7 horse-power at 80 revolutions. The 
transformer system could be adapted to Francis 
— and appears to be suited for low variable 
eads. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 17. 

To all appearances the maximum capacity in iron 
and steel making has been reached for the present. 
A dozen or more blast-furnaces will be in blast in the 
course of a year. A great deal of plate-mill capacity 
will also be in operation before many months. Bar 
iron and merchant steel capa¢ity will also soon be at 
work, but for the time being" capacity has reached its 
limit. The custom, however, in this country is to 
buy from three to six months ahead, and those who 
are looking forward to providing for their require- 
ments for the later half of the year are in something 
of a quandary as to what to do on account of the 
increase 1 capacity which will be available by that 
time. Prices at present are firm, and will fluctuate 
very little. Business has been reduced to minimum 
proportions on account of the buying ahead policy 
that prevailed last summer and autumn. The only 
customers now being taken care of are small buyers, 
foundrymen, and others who are accustomed to look 
for prompt supplies from thirty to sixty days ahead. 
Inquiries covering requirements for about 40,000 tons 
of plate iron are under consideration, and will be quietly 
placed without disturbing the market. There are 
also inquiries from between 20,000 and 30,000 tons of 
structural material this week, which will also be placed 
without a ripple on the market. There are inquiries on 
the market for some 60,000 tons of steel rails, but it is 
impossible to say what disposition will be made of that 
business at present. Pig iron is rather quiet and dull. 
Reports from iron centres throughout the country 
show a very busy condition of things, but there is less 
—a as to the os for future requirements 
than formerly. ill capacity is being steadily in- 
creased. Pig-iron production is about 300,000 tons 
per week. Billet mills are all full of business, and are 
not taking orders. Car builders have an abundance 
of work on hand, but are placing contracts for bar iron 
and plate wherever they can to advantagé. There is 
nothing new in the fuel situation. Coke has reached 
the hig est point ever known, and is in very heavy 
demand. Railroad managers give it out that there 
will bea great deal of railroad building this year, and 
they are speaking by the cards. Most of the new pro- 
duction will consist of short flange, and more heavy 
sections will be sold than last year. Good orders re- 
cently heard of call for 80-1b. to 90-lb. sections. There 
is a great scarcity of scrap, and extraordinary efforts 
are now being made to secure supplies. An enormous 
amount of old machinery has been torn out, to be re- 
placed by new. The same process will continue durin 
the coming year. Much of this machinery is good an 
all right, but must be thrown out because improvements 
have been made which render its use uneconomic. 





Press Direcrory.—Measrs. T. B. Browne, Limited, 
163, Queen Victoria-street, London, E.C., have issued 
a new edition of their “‘ Advertiser’s A BC” at 10s. 6d. 
There is in it not only a complete list of all newspapers 
and periodi in Britain on the Colonies, and foreign 
countries a alphabetically according to the town 
of publication, but a clear statement of the claims with 
which each hopes to beguile the advertiser, many of them 
being represented by reproductions of the first or title 
in facsimile on a scale, and some of these 
in colours are most effective. The book also carries a 
strong conviction, too, of the in the art of pic- 


advertising, and there can be no doubt that in 
many periodicals now the advertisements form no incon- 
siderable ratio of the attractiveness to the public. 














Jan. 26, 1900. ] 


ENGINEERING. 


131 











THE WAR IN SOUTH AFRICA. 
To THE Epitor oF ENGINEERING. : 

S1r,—The past week is noticeable in that our forces in 
Natal have at last become sufficiently organised as re- 
gards transport, &c., to warrant an advance by a route at 
a distance from a eo pry o In short, our army under the 
immediate command of Sir Redvers Buller, has me a 
veritable field force, and should conseq ye benefit b: 
our splendid field artillery, with its highly traine 
gunners, and great tactical mobility. Hitherto in this 
campaign our field guns have been frequently called upon 
to perform duties against entrenched positions, defended 
by feovier ieces mounted by the enemy in carefully soa 
pared emplacements, but possessing no tactical mobility 
whatever. 

The Royal Horse and the Royal Field Artillery are, 
however, not designed, ccnualaaa , or equipped for such 
operations, but are intended, the former to act as gallop- 
ing guns with cavalry, and the latter to act with in- 
fantry. This, of course, is the A B C of the matter 
that every Army cadet thoroughly understands, but appa- 
rently quite half the correspondents to the 7imes in the 
recent discussion on ‘‘Our Artillery in the Wer” ignore 
it, and pile abuse on all concerned in a most unmerited 
manner. 

There are few things that the war has more thoroughly 
proved than the efficiency of our Horse and Field 
Artillery in their special capacities. Indeed, since the 
beginning of the war scarcely a week has without 
the record of some brilliant field artillery work re- 
dounding to the honour of the gunners and their officers, 
to the credit of our 15-pounder field guns, and to the 
excellence of the ammunition. Yet this is precisely the 
moment seized upon by captious critics to buttonhole 
the ‘‘man in the street,” and tell him all kinds of yarns 
in such a way as most successfully to confuse his 
intelligence. . 

The critic knows perfectly well that the British public 
must be got at now or not at all. The British public is at 
present intensely excited about the war, and will listen 
to anything concerning it, whether from critics or others ; 
whereas in ordinary times the critic would scarcely obtain 
a hearing. Judging from the arguments and methods 
employed ia the recent attack on the efficiency of our 
field artillery, those who read between the lines can 
scarcely fail to suspect that the critics are interested in 
the patent or manufacture of quick-firing guns, and intend 
to push their wares without scruple or stint. The discus- 
sion was commenced through some of the war correspon- 
dents being evidently a little hazy as to the réle of field 
guns, and consequently expressing astonishment that 
our guns should have been outranged by the Boer 
guns, many of which were position guns. The Times 
surrendered much space to the discussion, which soon 
left the comparison of our own and the Boer field artil- 
lery in order to compare our own with that of all other 
nations. One of the critics at last formulated his attack 
under nt ge definite headings—but they really only 
amounted to three things, viz.: He claimed that our 
field guns were inferior : 

I. As to mobility. 
II. As to range, 
III. As to speed of fire. 


Fortunately, the defence was in able hands, and an 
expert had little difficulty in showing in the words of 
another “that our field guns are not only as good as 
those of other nations, but as as those we have a 
mg to expect in a period of transition and invention.” 
The record was tabulated and published in the Times on 
the 12th inst., and proved : 

I, That the German new gun and the United States 
were more mobile than our field gun ; but all others less. 

II, That the final velocity at 4000 yards of our field 
gun is the best (except, perhaps, the German new gun, 
for which the figure is not known). 

III. The quick-firing guns are not yet adopted by any 
great Power except in experimental batteries; or, 1 
adopted by one Power (France), that the armament of 
her field artillery is being delayed pending further experi- 
ments. 

Of course, in such matters there is no finality. Experi- 
ment and invention must frequently produce improve- 
ments in gunnery; and no nation is so wealthy as to 
afford re armament for every improvement. Whether the 
modern quick-firing field gun is so superior to our present 
guns as to warrant the re-armament of our field artillery 
at an early date is open to question, seeing that other 
and more pressing matters will probably occupy ths 
attention of army organisers for some little time to come. 

The two principal points of. superiority claimed for the 

most modern guns over those now employed in the 
various armies are(I.) range, and (II.) speed of fire. 
. As to(I.) it is asserted by experts in France that the 
inner tubes of our guns are made of steel accepted for 
the purpose after standing much lower and less stringent 
tests than are required similarly in France, and conse- 
quently that our authorities dare not use so heavy a 
charge of high explosive, and cannot obtain so great a 
range from the same type of ordnance. But this may 
only refer to French experimental guns—and to their 
new guns with which their army is to be armed—for the 
terminal velocity of their existing field guns at 4000 
yards (say 1} miles) is 745 as compared with our 775 ft. 
per second. 

Then, as to quick firing, its advocates make much of 
the fact that the Admiralty is so wedded to quick-firing 
guns. Of course, but the naval problem is very different 
to the land problem. On shipboard the mounting is 
bolted to the deck, and the troubles of recoil are mini- 
mised. Also, in a naval encounter the foe may be under 


f| to me, 


all your ammunition, including the reserve ammuni- 


tion, is handy, and well protected. Not so on land. 
Here the supply of ammunition is a matter of grave 
difficulty and much concern, and the most effective 
ammunition against troops in the open being shrapnel, 
requiring time fuses and careful preparation, the ad- 
vantage of possessing a gun capable of firing more shots 
minute than five or six rounds becomes doubtful. 
ow seldom are guns attacked by cavalry, and how 
seldom captured when so attacked! Quick firing would 
be useful to repel such attack, but on what other occasion 
would — ring guns possess any substantial advan- 
? It seems to the writer that two batteries, each 
capable of firing five salvoes per minute, are immensely 
superior to one battery of quick-firing guns capable of 
firing, say, ten salvoes a minute. A few years back the 
question arose in the London and North-Western board 
as to providing some very heavy locomotives for ex- 
ceptionally heavy trains—but it was decided after 
careful consideration that two engines of moderate 
power, which could be u separately or together 
were far better, ar more expensive in prime 
cost and maintenance. with the guns. Given a 
certain number of rounds to be expended per week 
at the front, the supply being kept up with great 
difficulty over a long line of communications, is it not 
preferable for this supply to feed say 100 guns, which are 
not quick-firers, than to feed 50 quick firers? Some 
might say that the 100 guns should be quick firers and 
fire ages & unless ordered to fire quickly. But once in a 
really tight place, a quick-firing gun is sure to be used by 
the gunners as a quick-firing gun (and small blame to 
them), and the ammunition would soon be exhausted. 
Thus at Colenso, had the 14th and 66th Field Battery 
been quick-firing guns, the soe of their usefulness would 
have been greatly decreased. 

Again, as a quick-firing gun depends upon additional 
mechanism in the absorption of recoil, there would be an 
increased chance of the gun being disabled (see the Creusot 
guns described in ENGINEERING, November and mber, 
1896), and this may be regarded as equivalent to two 
ordinary guns being disabled. 

On the other hand, if it could be arranged that a 
certain proportion of guns with any large force should be 
quick-firing guns firing the same ammunition as other field 
guns, a general in command might sometimes find them 
useful on special services. 

At all events, the subject will not be so much in the 
air by the end of the war as it is at present. Some quick- 
firing guns go with the Volunteers, and others are to 
follow ; so we ought soon to learn how they figure on 
active service, 


January 21, 1900. 


Yours faithfully, 
Frevp Orricer In ’84, 





VETERAN LOCOMOTIVES. 
To tHE Epitor oF ENGINEERING. 

Srr,—I am glad that my article has proved the means 
of eliciting further information about the Main-Neckar 
‘* Sharp” locomotives from such a competent authority 
as Mr. v. Helmholt. His acquaintance of forty years 
with the engines places his statements beyond question. 
The mistake as to their having been originally half 8 
and half passenger, instead of all passenger, is probably 
attributable to my imperfect German. I trust that Mr. 
v. Helmholtz will exert his influence to get one of the 
‘*Sharps” preserved when their time of usefulness at last 
comes to an end. 

The ‘‘Sharp” engines are by no means the only in- 
teresting ones on the line, some of the earlier ones, of 
German build, being quite worthy of note. But of late 

ears the type of engine adopted is a virtual copy of the 
Belgian State inside-cylinder, eight-wheeled, four-coupled 
express, the performances of which have recently been so 
signally eclipsed by the Caledonian ‘‘ Dunalistairs.” 

The tripartite control of the Main-Neckar Railway is new 
ts existence as a separate organisation, and its 
management and methods, which in many respects differ 
from those of the Imperial State lines, together with the 
fact that the competitive route it forms to the south is 
largely advertised, led me to think that it was privately 
owned. 

I am, Sir, yours, &c., 
ALFRED R. BENNETT. 

Whitehall Club, Parliament-street, S.W., 

January 22, 1900. 








AMERICAN COMPETITION. 
To THE Eprror or ENGINEERING. 

S1z,—In your issue of the 5th appears a letter from 
‘A Practical Exporter,” on American Oompetition ; I 
trust you will allow me space for the insertion of this 
reply. ‘‘A Practical Exporter” can scarcely be in touch 
with the circumstances surrounding the subject matter on 
which he writes. He says that to zo a. into it and to 
tell the plain truth would lead him foul of existing insti- 
tutions. Well, the general tone of his letter shows no 
shrinking from such fouling, and for wholesale libelling 
of the workmen of this country he takes the bun ; he says 
we have seen the kind of material that founded the me- 
chanical world of the Yankees, in England no such 
material existed, he then describes the farm labourer and 
artisan as mechanics in the lowest sense of the term, 
doing their work in a dull, dogged style. Perhaps ‘‘A 
Practical Exporter” is not old enough to remember, and 
to have worked with an old millwright and seen his styles. 
Then, after indulging in some rhapsody, he goes on to 
feeling surprise that America has not long ago beaten 
England in the _— but remember that it is only in 


a foreign trader by the immense Continent she has had te 
develop, apparently oblivious of the fact this country 
has developed the equal of two or continents. 
Well, Sir, I venture to assert that the American Con- 
tinent was not developed unaided by British and other 
Continental assistance, either ir the matter of material 
or mechanics, notwithstanding her Protectionist policy. 

Well, as he says, the battle has only just begun ; it is 
certainly with this country so far, seeing that we are so 
full of work that we cannot accept orders for bridges or 
locomotives, even though they may be Government 
orders, without delaying those already on for 
those who have bean waiting their turn; and that is a 
practice the British manufacturers will not adopt, for the 
mere pur of creating a sensation, and which pre- 
anand the Yankees are willing to do, unless, indeed, 
they were not engaged on orders for anyone. ‘“‘ Let us 
understand that the real inventive strength of a nation 
lays with the common workman. America treads on solid 
ground here, England on sand.” Now, Sir, this shows 
that ‘‘A Practical Exporter ” knows little of the work- 
men here, as there are thousands with good and valuable 
inventions, in some cases patented, yet whose poverty 
prevents the pushing them in such a manner as to be of 
any use to them. I could put ‘A Practical Exporter ” 
into communication with several, all well known to 
myself, and all good inventions of their kind, besides 
myself, and from the number I met and known in 
different employments I am satisfied that in stati 
thousands I am under the mark. “A Practi 
Exporter” written a useful tirade on the short-sighted 
policy of the Patent Office Department I could agree 
with him. ‘In England the common working man 
invents very little.” ‘“‘ The English working classes are 
comparatively waste material as far as invention goes.” 
This is a sweeping assertion which there is no justification 
for ; I have shown to the contrary. Of course inventions 
by them do not appear as such owing to their inability to 
push them effectively. The ——— do not keep on 
the look-out for them, but improved workshop methods 
are exploited in some instances, and by the success which 
results from it, it certainly does not bear out the ** waste 
material ” assertion. What working man can contemplate 
a possible expenditure of 100/., the greater part of which 
may have to be paid before he can see any return; the 
yearly ‘‘ fines” are enough to deter any sensible man. As 
regards the American employers assisting an inventor 
and arranging so that an invention shall remain the pro- 

rty of the inventor, I do not think there is much likeli- 
oe 8 of such a thing being done here, while I remember 
a case of a much uired invention of a common work- 
man being filched from him by his employer. ‘‘ The 
American workman takes a higher place in the industrial 
world than the English ; there is not that gulf bridged by 
a foreman of narrow ideas,.too often seen here.” Well 
Sir, from all I have heard from those who have worked 
there, they worked harder than here; but there must: 
of necessity be a point which marks the division be- 
tween working conscientiously and consenting to be 
driven as a mere beast of burden; why, I think it 
an open question which is the higher in the scale. 

Later in his letter, ‘‘ A Practical Exporter ” includes 
Germans as our superiors. Well, he might have said 
that there the common workman goes about his work 
leisurely, often smoking the while; so that putting 
two and two together, it seems to me that we here 
occupy that much-desired position of ‘‘ juste milieu,” 
‘‘The workman is expected to have intelligence 
enough to be able to take part in frequent consul- 
tations regarding work in hand.” Well, here the em- 
ployers know their work, and the men know theirs, so 
that the delay occasioned by unnecessary consultations is 
eliminated ; and I pity the shareholders in any concern 
where consultations of the kind are ‘‘frequent.” ‘‘The 
conditions under which mechanics work in some shops 
here deaden the self-respect of even a superior man.” 
Well, I have worked in only one shop here where any 
attempt at ventilation or warming was carried out— 
Woolwich Arsenal, the rest being chiefly on the 
ground floor; at any rate, floored as the navvies left 
them, i.¢e., with Mother earth. Those addicted to chronic 
cold feet can imagine the feelings of a conscientious 
machine man, or an erector, working in a cramped i- 
tion during cold weather, and in some of those shops 
marine engines were being turned out for Government. 
An Esquimaux might consider it as favourable. 
follows the old story re cme and employés under- 
standing each other better. ell, Sir, that is one prac- 
tical complaint that ‘‘A Practical Exporter 
upon, and so far constitutes advice to both the working 
man and his employer alike; but like the old story, 
it is old advice. The assertion that the temperance 
of the Yankee explains both his greater intelligence 
and inventive os I think there is something to 
be said anent this. It seems to me they drink larger 
quantities in America, but the nature of the tipple there 
is such as to do less harm; and apropos of this, on my 
return to England after many years’ absence, and noting 
the com tive absence of — of inebriation, I was 
informed it was owing to Mr. Gladstone’s action in com- 
pelling unadulterated beer by a system of inspection and 
analysis ; if so, then that isa wrinkle. A portion of his 
letter is devoted to the exploded idea that the English 
working man is —_— the adoption of machinery. It is 
news to me that the manufacture of watches, clocks, toys, 
org a organs have gone, or are going, to America. 
ask, When did this country ever have a monopoly of 
such manufactures? Machine-tools, axes, saws, hammers, 
locomotives, reapers, electric machinery, steel rails, iron- 
work are still page Heme A uced here, as ‘A Prac- 
tical Exporter,” will find, if he pays a visit to any of the 
centres of such industries. The time has gone by when 








fire for only a few minutes at a-time, and you want to 
pump iron ard lead into him as with a fire engine, and 


the last few years that the two countries have come 


into sharp conflict, America having been handicapped as 


a workman can hammer away as his forefathers did 100 
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2 pe ago until a new machine is shoved on the job before 
is nose. Now, Sir, a little ical common sense Wi 
show him that he is all ab inthis. Suppose ‘‘ A Prac- 
tical Exporter” were to ask a job at the gate as a me- 
chanic, and be taken “inside” to a lai flywheel, and 
iven tools, sizes, &c., and told to cut keyways in the 
thee well, if instead of going about the work as 
a workman, he were to spend time in devising a machine 
to do the work better and cheaper, then he would not be 
tolerated in that shop long and would find the time had 
gone by for him there. his brings us to the fact that 
it is essentially out of place for a workman to spend time 
scheming how a machine of a better kind can be designed 
to cheapen the production of an item which in the ma- 
chine’s present condition requires hours, and which may be 
the only item of the kind he may have to deal with in 
weeks. No, sir, that is not his province; that belongs 
to the owners’ representatives, one of whom might be a 
mechanic whose one business in life should be to be 
constantly on the alert to introduce improvements. Our 
own tool-makers are able and prepared to meet any want 
that is intelligently put before them, as well, if not 
better, than any Yankee, be he never so temperate. It 
is only some eighteen months since when in a Japanese 
engine works I heard a Japanese turner mbling as 
only a Japanese can grumble ; because, much against his 
will he had been compelled to work an American lathe 
by the foreman who was prejudiced in favour of Ameri- 
can tools, and who admitted the turner was the best in 
the shop, and gave his, the turner’s reasons, for preferrin 
an English lathe. How does that strike ‘A Practica 
Exporter”? He is next foul of what he asserts is the 
trades union demand for the limitation of apprentices 
and strikes to force high-priced skilled labour at ma- 
chines any navvy could work after a few lessons. I pity 
the pure r of that navvy’s products. It is an 
open question whether the quality of work at the 
present would be so far removed from that of the 
days of Watt, as it is now, if trades unions had never 
existed, or that the high-class machinery of the present 
would have been called for. It is the fact of the trades 
unionist having necessarily worked a probationary or 
learning time in his youth, and thus becoming a superior 
man, and of natural sequence turning out better and 
‘better work, that has made the excellent tools of the 
present possible, Re the Sheffield wiseacre represented 
as saying ‘‘ If foreigners won’t take what we offer they can 
want.” Now, to come down to facts, who is this wise- 
acre? I presume that Sheffield is sharing in the products 
of the general trade, and has as much as she can turn out. 
It would require the miracle of the loaves and fishes to 
enable Sheffield to supply the whole world. As to the 
usual stock phrases anent the rege of the English of 
foreign lands, &c., well, with the exception of those 
travellers mentioned, there are millions in Europe who 
know nothing of this es its people. I remember 
once when leaving the Danube being asked by a native if 
I was now going to Constantine? I replied, yes, and 
thence to London; the latter name nonplussed him. 
** Agricultural implements for Clydesdale horse-power are 
still shipped to fields where the largest known animal is a 
small mule or scragey horse, three or four of which could 
not draw the load of one Clydesdale.” If this is intended 
as asatire on the sense of those who send such orders 
to Liverpool, then it is justly deserved. The manufac- 
turers here will not supply articles twice as heavy as 
a sample, it does not pay; and if those who send the 
orders don’t know enough to send specifications to suit 
their own requirements, with the common-sense alterna- 
tive of either make that or refuse the order, why, Sir, 
then they, and not we, are to blame. The same applies 
to the settlers and their axes; and re locomotives for 
pioneer lines, the only way I can read that is that it infers 
that upon receiving an inquiry for such, the Yankee 
builder is, or was, willing to say he had made nothing 
else all his life. Now, Sir, seeing that there are as many 
different sizes and styles of pioneer lines as there are 
requirements for them, it follows that any statement of 
the kind is scarcely consistent with the legendary charac- 
teristic of George Washington as concerning himself, 
his father, his axe, and the favourite cherry-tree. Now, 
to return to the axes. How. is it that so much has 
written, and falsely so, about the American methods of 
roducing only one item, and even one size? Surely this 
implies that those who don’t. want that particular style or 
size must go elsewhere or,want. Yet one never hears the 
same kind of remarks on those — that so many are 
so addicted to making about English, and Sheffield 
manufacturers in particular. ‘‘You see the Yankee 
hustling with might and main; in England there is too 
much take-it-easy.” Well, it has always seemed to me 
that the employers, and their representatives, are 
afraid to let their workpeople see they have plenty 
of work; as in my experience, when a job is finished 
they will allow a man to wait about a time before 
iving him another, and this alone causes the take- 
it-easy system to prevail. Of what earthly use 
would it be to an employer that his young men mechanics 
should study the foreign markets? The whole fact is 
the vastly increased requirements of the world have long 
reached a point where it is an impossibility for any one 
country to do it all, and which ‘‘ A Practical Exporter’s ” 
letter would lead one to suppose he requires. Will he 
supply us with statistics showing the proportion of 
American-born first-class mechanics and imported ditto? 
Re trade unions and limitations of apprentices, in that it 
seems to me the whole American nation is a trade union 
of the worst type, seeing that they not only dictate 
where their requirements shall be made, but also that 
none shall be imported either in products or workmen. 
That is the Hundred-Monk power of Erasmus with a 
vengeance! Re those apprentices that did the work- 
man’s work during the strike better and quicker, I am 





acquainted with a case in point where a ship’s engines 


will | were finished under those conditions. Well, all her 


engineers had to work hard in every port to undo and 
re-do their work over again, and eventually had to 

ub into Aden to partially remedy those parts which 

y that time had rende it necessary. For stifling 
invention our sanitary authorities and the Society for 
the Prevention of Cruelty to Animals deserve medals. 
In the first case, for their persistently obstinate 
encouragement of horse traffic and discouragement of 
motor ditto; in the second case, that they allow animals 
at all in the 7 their very presence promoting dis- 
ease ; and in the third case, that they confine their pro- 
secutions to the poor coster who mildly remonstrates with 
an obstinate and knowing animal, while leaving untouched 
the proprietors of the larger interests. I have said nothing 
as to the discomfort caused in crowded streets by the dust 
and dirt caused by animal-drawn vehicles. Had those 
wiseacres who are the authorities in such matters re- 
versed their action, and encouraged motors instead of 
animals, there would have been by this time such numbers 
of the former on all the roads now as to have prevented 
the deadlock in trade caused by the inability of the rail- 
ways to cope with the traffic, which deadlock is, to a con- 
siderable extent, nullifying the present prosperous state 
of trade. Those purblind wiseacres are another specimen 
of the 100 M.P. of Erasmus. I enclose my name and 
address, and beg to subscribe —, Sir, 

ours truly, 
Member Wootwicu Ist Brancu, A.S.E. 





ON TARE WEIGHT OF HEAVY MOTOR 
VEHICLES. 
To THE EpiTor oF ENGINEERING. 

Sir, —In connection with my letter on Tare Weight, 
for the insertion of which in ENGingERinG of the 13th 
inst. I am obliged, is the following, which I ask you 
kindly to accept. 

Last week’s publications on the above subject contain 
some items which will be read with interest by many, and 
which will on form a notable feature in the annals 
of heavy motor car literature. One item gives a descrip- 
tion of a heavy motor car in an experimental stage, the 
chief feature of which is lightness of tare, and the 
patentee, Mr. Arthur Musker, claims that with the help 
of his patent boiler and engine a car of four tons tare 
weight will fulfil the required conditions, game to be 
cheap, well built, marketable, and suitable to the different 
requirements, ¢.e., carrying a 10-ton net load at 5 miles 
per hour on the common 5 

Another interesting item is the report of the Ceuncil of 
the Liverpool Self-Propelled Traftic Association, who 
consider a limit of 4 tons tare weight as sufficient for the 
conditions mentioned above, and are taking steps to urge 
the Government to alter the law accordingly. 

Experienced makers of heavy motor cars, on the other 
hand, have openly contended that a tare limit of 6 or 
even 7 tons is requisite for the purpose aforementioned. 

Looking the matter plainly in the face, one must come 
to the conclusion that Mr. Musker will not succeed in 
his efforts, An ee railway truck carrying 10-ton 
net load has a tare weight of about 5 tons. The lightest 
vehicle for heavy weights is the ordinary horse-drawn 
wagon, as used in Liverpool, which for a 10-ton load at 
2 miles per hour weighs not less than 50 cwt. Building 
upon this, we come to the following conclusion: First, 
has to be added the extra strength for the increased 
~ ee required, that is, in —— as the square of 

e —— ; here must be remembered that cheapness and 
durability always have to go hand in hand. To this, 
thus increased weight, comes the weight of boiler and 
machinery ; and, in addition, the special strength and 
increase in weight of the driving portion, inclusive of the 
12 in. to 14in. a driving wheels ; all this must neces- 
sarily bring the required tare nearer to 7 tons than to 
four, especially as —- the capability of the vehicle 
to go up hill unloaded, a point seemingly overlooked 
altogether in the so-called standard works of the heav 
motor car trial judges ; the leaves of which standard wor 
the draughtsman may turn over in vain to find that 


been | sparkling drop of knowledge, with which to refresh his 


weary brain when designing the plan for a 4 tons tare, 
to carry a 10-ton load at 5 miles an hour on the common 
road ; all this brings one to the final decision that a tare 
limit of 4 tons cannot fulfil the required conditions satis- 
ney ; there will be the same grinding in the drawin 
office, the same expensive material and workmanship, an 
the same breakdowns as of yore ; therefore, I sincerely 
ask the Council of the Liverpool Self-Propelled Traffic 
Association to reconsider the matter concerning tare 
weight, because it affects the very producing power of 
this country more than that of any other, and is conse- 
quently of the greatest importance. 

Abroad there is no limitation of tare weight. Our 
forefathers had no limitation of tare—and they laid the 
foundation of the mighty wealth of this nation. Besides, 
let me refer to my letter in your issue of the 13th inst., 
where the utter absurdity of any limitation to tare weight 
is made clear. It is a question of which the importance 
is altogether overshadowed by empty phrases so much in 
use at present; let me say above all, that armies and 
navies cannot be furmed and maintained without money. 
Money cannot be got without production, whether it be 
here or in the colonies; and, lastly, production is of no 
use without the aid of transport. 

It is well understood that the Council of the Liverpool 
Self-Propelled Traffic Association is anxious to do good, 
and if we read aright is also desirous of having its services 
recognised. Here offers itself a grand opportunity, 
although, one may say, not in the field of engineering, 
but in what may be termed that of political economy. 
Upon the field of engineering, it must be admitted, 





laurels have not been earned, which is noticed and com- 
mented upon by several scientific papers, and the official 
footy I ee ee the —— — of 
ast year, quotes something as questi the qualifica- 
tions of the trial judges as to thar hacuieloe of practical 
road-traction work. Of course, it must be admitted that 
describing other people’s motor cars and ordering them 
to climb hills or noting the fall of a split pin out of its 
place, and similar things, does not require much engi- 
neering ability. Let us throw a veil over the past; we 
all have erred manifold. Freedom alone perfection can 
bring. What would become of our railway system, of 
the nation, nay of humanity, if the tare of locomotives 
had been limited, say, to 10 or 15 tons? ilways have 
not — that charm, rails laid even everywhere only 
could do harm. It is the axle and its wheel, acting in 
the capacity of wsefulness, which has brought all those 
wonders about. No matter whether this 68s MOves 
upon the rails or upon the common road, it is the same ; 
its aim, object, and result is the same; and here the im- 
portance of the subject comes in ; and if the motor car 
shall be of any service, and be a true companion of the 
railway—to act like the skirmishers where the main body 
cannot go—its tare weight must be unlimited ; and, as 
has been shown over and over again, no evil of any kind 
can result, 

Therefore, inspired by the noblest of motive power, 
namely, to do good toall, let the Liverpool Self-Propelled 
Traffic Association use its power and influence to tear 
away the limitation of tare, to burst the legal shackles 
which act like a brake on the producing power of this 
country. Fearlessly let them stand up and argue—nay, 
fight—with officials, lawyers, and railway directors, if 
need be; tell them of their folly hitherto; tell them how 
railway traftic will increase, how heavy motor cars will 
bring goods from up country to the railway centres, to be 
transported and vice versd ; tell the railway speculator 
how the heavy motor car is only the pioneer, and he may 
follow in its wake if he will; tell the landowners how 
their outlying property will become largely increased in 
value ; rouse those millions of people, at present lingering 
a life of misery in large towns ; merchants and manu- 
facturers how business and trade must increase ; tell the 
world how country, how humanity, must benefit ; thus 
some and goodwill, with the — of the Liverpool Self- 

ropelled Traffic Association, will be promoted, will cer- 
tainly rouse the admiration of ali for that body, and 
using the common phrase, history will scribble it with 
golden letters in its 5 
Iam, Sir, yours very —y 

W. Wicks. 





FIFTY-TON IRON ORE BOGIE WAGON 
FOR THE CALEDONIAN RAILWAY. 
To THE EprTor oF ENGINEERING. 

Str, —The satisfaction with which I read the account of 
the above in your excellent paper was slightly modified 
by the absence of any statement of that most important 
item—the tare weight—without which it is impossible to 
make the comparisons which most railway engineers 
would doubtless like to make for themselves between this 
new and only specimen of its type and the old style. 

At any rate, it is refreshing to see that there is at 
least one British locomotive superintendent with the 
courage to make an innovation of this sort. 

T am, Sir, yours faithfully, 


TRACTION. 
Oxton, Berwickshire, January 23, 1900. 





Tue Institute or Marine EnGineers.—We are asked 
to state that the eleventh annual conversazione and ball 
in connection with the Institute of Marine Engineers is 
fixed to take place at Stratford Town Hall on January 31. 
The proceedings will commence at 7 p.m., and at 7.15 a 
miscellaneous entertainment will be given in the grand 
hall, aap y be organ solos by celebrated artistes. : An 
exhibition of lantern slides will be given by Mr. E. B. 
Caird. The ball to commence at 8.30 prompt. Messrs. 
William I. Taylor and W. C. Roberts are the joint con- 
veners. 





Our Locomorive, Exports. — Notwithstanding the 
competition of American locomotives upon some markets, 
the shipments.of British locomotives were well main- 
tained, upon the whole, last year. The exports of De- 
cember were, however, valued at only 139,062/., as com- 
ase with 184,717/. in December, 1 and 49,9367. in 

ecember, 1897. The exports for the whole of last year 
were valued at 1,468,467/., as ae oy with 1,483,600/. 
in 1898, and 1,006,136/. in 1897. The exports for. 1897 
were a good deal reduced by the labour difficulties of 
that year, and those of 1898 were increased by great 
exertions being made to clear off old orders, the execu- 
tion of which been delayed, so that the fact that the 
exports of 1899 were about equal to those of 1898 is a 
matter of some congratulation. The general result 
worked out last year was, however, greatly. dependent 
upon the demand for our locomotives in British India, 
the value of the engines sent to that quarter being 
762,1782., as compared with 452,279/. in 1898, and 233,523/. 
in 1897. It will be seen that but for the large ron 
demand the exports of last year would have been muc 
smaller than they actually were. The value of the loco- 
motives forwarded to South Africa last year was 57,627/., 
as compared with 60,676/. in 1898, and 81,915/. in 1897. 
The value of the exports to Australasia declined last year 
to 96,166., as compared with 264,486/., and 181,026/. re- 
spectively. Baldwin locomotives have made some pro- 
gress in Australia and New Zealand, hence the contrac- 
tion in last year’s Antipodean demand for British engines, 
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THE MOSSBERG ROLLER BEARINGS. 
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THERE is nothing new in principle in roller bear- 
ings. Sixty years ago they were in use on railway car- 
riages, and from time to time, ever since, they have 
made their appearance in the engineering world, gene- 
rally to disappear suddenly after a short career full of 
brilliant promise. It has been one of the characteristics 
of the roller bearing that it has always fulfilled the ex- 
pectations of inventors at once; it has scarcely ever 
failed to start well and show a high efficiency. But the 
steady grind of daily wear has found out its defects, and 
sooner or later the time has come when the. rollers 
tefused to revolve, and the whole device went to the 
scrap heap. Nevertheless, the theoretical advantages 
of the roller bearing have always been too obvious to 
allow it to be abandoned as ee and inventors 
have constantly been attracted to it. It was not, 
however, originality that was required to bring it to 
perfection, but suitable materials and sound mecha- 
nical knowledge. When the former became available 
by improvements in steel manufacture, the mechanic 
was able to take up the subject with every hope of 
success, and it was not long before he demonstrated 
what were the causes of previous failure, and what were 
he conditions governingsuccessful working. Prominent 
among those who tackled the problem were the Mossberg 
Roller Bearings, Limited, of 6, Victoria-street, West- 
minster, who in America, and later in this country, 
have been turning out very successful bearings for 
some years. The illustrations above show typical 
forms of their bearings, which are now being manufac- 
tured in large quantities in a works at Birmingham 
fitted up completely with special machinery designed 
for this purpose. 

Fig. 1 represents the axle-box of an electric tram- 
cat, a very important and frequent application of this 
form of bearing. As everyone knows, the effort in 
starting a tramcar is very great, and it is this which 
not only ruins the horses under thé old system, but 
also destroys the commutators and burns out the 
armatures under the new. We forbear to quote the 
results of tests which we have not seen made ourselves, 
but our readers’ general experience will tell them that 
& reduction of starting friction by 20to50 per cent. is cer- 
tain to accompany the successful use of roller bearings, 
and that there will be a considerable diminution of run- 
ning friction, We have seen a bearing which has run for 

ve years on a 5-ton electric car, and found it to be in 
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perfect condition. There was not the slightest sign 
of the metal expanding and rolling out under the load, 
and the rollers were as round as when they started. 
The condition of success in a roller bearing is that wear 
shall not commence. If it begins, it is impossible to 
be certain that it will be uniform, and once the parts 
cease to be symmetrical failure is not far off. Safety 
lies in having every part so hard that no attrition 
takes place. 

Referring to Fig. 1 it will be seen that the rollers 
are contained in a bronze cage, and that they project 
beyond both its inner and outer surfaces, These 
rollers are of steel, hardened and ground, and are 
maintained parallel to each other and to theaxle. On 
the axle there is fitted a steel sleeve, also hardened 
and ground, and inside the axle-box is a similar steel 
bush. Thus all the rolling and friction takes place 
between these three prepared surfaces—the sleeve, 
the rollers, and the bush—and it would seem that, 
after long experiment, it has been possible to so con- 
struct these parts that they suffer no change under 
the rolling pressure. The end pressure in an axle- 
box is taken by the collars shown in Fig. 1 in the 
usual way. ; 

Fig. 1 is typical of all plain bearings; but some 
alteration of detail is necessary to adapt the 
system to rolling mills, mangles, wool and cloth 
dryers, calender bearings, and the like. We are 
informed that there are rolling mills, with 24-in. 
rolls, working with these bearings, and that hot 
necks are unknown with them. As it is hot necks 
which are the chief source of broken rolls, this is a 
very important matter. In the works of Messrs. 
Brown and Sharpe, Providence, R.I., there is a cold 
rolling mill, with rolls 5 in. by 8 in., now running with 
Mossberg bearings and a 2-in. belt, which formerly, 
with bronze bearings, required a 6-in. belt with a 
4-in. rider over it, and was worked with difficulty. 
This circumstance was related in a letter from the firm 
to the editor of Power. Probably the machine was 
badly designed in the first instatice, but the fact that 
it ran so well with roller bearings is significant of 
what can be done with these appliances under difficult 
conditions. 

The Mossberg bearing is applicable not only to 
journals, but also to footsteps and thrust-blocks, as 





shown in Figs, 2 and 3. Referring to the latter, it 





will be seen that the rollers are conical and are carried 
ina cage (Fig. 2), but of different form from that 
shown in Fig. 1, These rollers run between two 
conical faces, one fixed to the shaft and the other to 
the bearing. These bearings have been applied, we 
are told, to the thrust shafts of steamers, and have 
run constantly without heating, and have been very 
successful on vertical turbine shafts, in which the 
revolving load was 20 tons, and the speed 260 revolu- 


tions per minute. It is clear that they present 
more difficulty of execution than the cylindrical 
bearings, and if these work well it is certain 


that the others must do so. The subject is full 
of interest for mechanics, for it shows that many 
of the insoluble problems of twenty years ago 
become possible with modern materials and pro- 
cesses. When shown a device of this kind, it is 
very natural to say that it has been tried and failed, 
and is not worth considering. But it has always 
been tried under more adverse circumstances than the 

resent, and it is possible that the cause of failure 

y in some small difficulty which no longer exists. 
Everyone who has tried, knows that it is the details 
of progress which give the trouble ; the main features 
are generally fairly easy ; it is the little matters which 
wt us up. This has —- been the case with the 
roller bearing; the general design was complete 
50 years ago, but the mechanical execution has only 
recently been perfected. 





INDUSTRIAL NOTES. 

THE same flattering tale as to the prosperous condi- 
tion of trade, and especially of the state of employ- 
ment, is again told in the Labour Gazette of this 
month. In mid-winter, as the commencement of the 
year is usually ee there is always some in- 
crease in the number of unemployed, and therefore 
comparisons must be made with similar periods in 
former years. In no tse since 1889 was the rer- 
centage of members of unions out of work so small 
asnow. Even the holiday season only increased the 
ais ogee of unemployed slightly in comparison with 
ormer years. The employment chart for 1898 and 
1899 shows by the curved lines that in no month of 
last year did the proportion of unemployed members 
of trade unions exceed 3 per cent.; indeed, onl 
once, at the end of January, did the percentage teach 
that line. In 1899 the lowest points reached did not 
actually touch the lower level of 1898, and the year 
1900 starts very well. In the 123 unions ially re- 
ported on there was an aggregate of 511,184 members, 
of whom 12,664, or 2.5 per cent., were returned as un- 
employed from all causes, as compared with 2.2 per 
cent. in the previous month, and 2.9 per cent. in the 
same month a year ago in fewer unions, and 30,793 
fewer members. The report generally, based on 2339 
returns, namely, 1659 from employers, 550 from trade 
unions, and 130 from other sources, is that ‘the 
general state of employment has continued good.” 





Employment in coalmining continues very good. 
The average time worked in the month was greater 
than in any year in which statistics have been col- 
lected. At collieries employing 445,469 workpeople 
the average time worked was 5.65 days per week in 
the month, as compared with 5.64 in the previous 
month, and 5.54 a year ago. In the ironstone mines 
and works, at which 16,980 workers were employed, 
the average time worked was 5.75 days per week, as 
compared with 5.79 days in the previous month, and 
5,82 days a year ago. The figures in all cases indi- 
cate not only g trade, but regularity of employ- 
ment, the time put in by the ace. enn being most 
exemplary, ially so considering the nature of the 
employment and the liabilities to sto pages from 
causes beyond the men’s control. The ie average 
must mean absolutely full time in the majority of 
cases, and not a great loss of time in the remainder. 





In the pig-iron industry employment continues con- 
siderably better than it was a yearago. At the works 
of 117 ironmasters 379 furnaces were in blast, employ- 
ing about 26,010 workmen, as com with 380 fur- 





naces, employing 25,939 workmen, in the previous 
month, and furnaces, employing 24,146, in the 
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same month last year. It will be observed that 
though there was one furnace out of blast in the month, 
there was an increase of 71 in employment. 

In the manufacture of iron and steel employment 
continues about the same—better than it was a geo 
ago. At 212 works 83,264 persons were employed, as 
compared with 83,170 in the month previous, and 
79,227 a year ago. The average number of shifts 
worked in the three periods compared was 5.63, 5.62, 
and 5.59 respectively. Here, again, the time put in 
is most creditable to the workmen. 


In the tinplate trade employment has continued | pe 


good—much better than it was a year ago. At the 
close of the year 413 mills were at work, including 
those engaged in the manufacture of black plates, em- 
ploying 20,554 persons. At the close of the previous 
month 412 mills were at work, employing 20,482 work- 
people ; and a year ago 329 mills were at work, em- 
ploying only 16,904 persons, showing an increase of 
84 mills at work, and of 3550 persons in employment 
in this one industry. 

In the engineering and metal trades generally em- 
ployment has remained good. The proportion of un- 
employed members of trade unions in this entire — 
of industries was 2.6 per cent., as compared with 2. 
per cent. in the previous month, and 3 per cent. a 
year ago. Employment in the shipbuilding group of 
industries continues good. The proportion of unem- 
ployed members was 24 per cent., in the previous 
month 2.5 per cent , and a year ago 3.7 per cent. 

The building trades group show an increase of un- 
employed members, due mainly to seasonal causes. 
The proportion out of work in the trades making 
returns was 2.5 per cent., as compared with 1.5 per 
cent. in the previous month, and 1.8 per cent. a year 
ago. The increase seems to indicate that trade is not 
quite so brisk. In the furnishing trades the indica- 
tions are accentuated. The proportion of unemployed 
members was 4.8 per cent., as compared with 2.3 per 
cent. in the two previous months, and with 3 8 per 
cent. a year ago. It is to be hoped that these indica- 
tions point only to a temporary cause, rather than to a 
decline in trade. 





In the printing and bookbinding trades there has 
been a falling off in employment, as is usual at this 
season of the year; but on the whole it is fairly good. 
The proportion of unemployed members was 3.5 per 
cent., as compared with 2.2 per cent. in the previous 
month, and 3.9 per cent. a year ago. In the paper 
trades employment has remained good. The propor- 
tion of unemployed members was 2.5 per cent., as 
compared with 2.6 per cent. in the previous month, 
and 5.9 per cent. a year ago. 

Employment in the boot and shoe trades has been 
quiet in London, but generally there has been an im- 
provement. In the leather trades it has been fairly 
steady. The proportion of unemployed members was 
1.9 per cent., as compared with 1.6 per cent. in the 
previous month, and 4.5 per cent. a yearago. Em- 
an ang in the tailoring trades has varied—in the 
yespoke branches it is reported to be bad, in the 
ready-made branches good in some centres, but dull 
in others. In the glass trades the proportion of un- 
employed was 8.9 per cent., a year ago it stood at 
12.9 per cent. 

In both branches of the cotton trades, spinning 
and weaving, employment continues good. In cotton 
factories employing about 81,900 females, 97 per cent. 
in the spinning mills, and 92 per cent. in weavin 
factories, were working full time, compared with 08 
and 97 per cent. respectively in the previous month, 
and $7 and 87 per cent. respectively a year ago. Em- 
ployment in the woollen and worsted industries, and 
also in the hosiery branches is very good, trade being 
abundant. 





Dock and riverside labour in London shows a slight 
decline as compared with a month ago, but is better 
than it was a year ago. During the five weeks covered 
by the returns, an average number of 16,390 labourers 
were daily employed at the docks and wharves, as 
compared with an average of 16,679 in the four pre- 
vious weeks, and 15,887 at the same period a year ago. 
The condition of those workers is much better than 
it was under the old casual system, when hundreds of 
poor half-starved men literally fought for an hour or 
two’s work at the dock gates. In the agricultural 
districts labourers have been fairly well employed for 
the time of year, the weather being open and mild 
generally, the only drawback to outdoor work being 
the rain. The whole of the returns summarised above 
indicate that work is plentiful generally, and it may 
be added that better wages are paid. 





Twenty-eight fresh labour disputes occurred in the 
month, involving a total of 6116 workpeople, of whom 
5013 were directly involved, and 1103 were indirectly 
affected. The corresponding numbers in the previous 
month were 31 disputes, involving 9707 workpeople ; 
in the same month a year ago there were 29 disputes, 
involving 6319 workpeople. Of the 28 fresh disputes 





in the month 10 were inthe textile trades, five in 
mining and quarrying industries, five in the engineer- 
ing, metal, and shipbuilding groups of trades, the 
other eight being distributed among the miscellaneous 
industries. Thirty-one old and new disputes were 
reported as entiel, involving 7192 workpeople. Of 
these 14 disputes, involving 1717 workpeople, were 
decided in their favour. Sight disputes, affecting 
2664 persons, were decided in favour of the employers ; 
and eight disputes, affecting 2661 persons, resulted in a 
compromise. In one case, a dispute, affecting 150 
rsonz, was in the course of settlement; certain 
points being still under consideration at the date of the 
report. 
he changes in the rates of wages affected 71,400 
workpeople during the month. Of that number 70,750 
rsons obtained advances, the average amount per 
ead being about Is. 44d. per week. About 650 sus- 
tained decreases, average about Is. 93d. per week. 
The net result was an increase all round of ls. 44d. 
per head per week of the whole of. the 71,400 work- 
people effected. The principal increases were in the 
coal-mining and iron and steel trades. Changes affect- 
ing only about 600 persons were preceded by disputes 
causing a stoppage of work. Changes affecting 16,100 
were affected by the operation of sliding scales—in 
mining, and in the iron and steel trades. Changes 
affecting about 40,500 were arranged by Wages and 
Conciliation Boards without any cessation of work. 
The remaining changes, affecting 14,400 workpeople, 
were settled by direct negotiation between the em- 
ployers and the workpeople, or by their representa- 
tives. The growth of a more peaceful policy is remark- 
able, and it is to be hoped that it will be of a perma- 
nent character. There is, indeed, a disposition to 
meet and discuss grievances in quarters not hitherto 
quite favourable to such a policy. This is an encou- 
raging sign of the times, and is propitious. 

The Amalgamated Engineers’ Monthly Journal for 
the current month appears in its new illuminated 
cover, the design containing six illustrations of en- 
gineering work, the top one being a modern vessel, 
and the bottom one a suspension bridge. In review- 
ing the month’s work it is declared to be ‘‘ somewhat 
uneventful.” But the long outstanding question of 
piece-workers in connection with the Mid-Lanca- 
shire wages question, was “ settled fairly satisfac- 
torily as far as the principle involved is concerned, 
although the men gave up their claim to arrears of 
advance.” The offer which the men accepted was as 
follows: The piece-workers, to whom the advance 
applies, to be given an advance in piece prices b 
adding 24 per cent. to their weekly earnings, such ad- 
vance to date from December 7, 1899. The report 
expresses a “‘ hope that good feeling will follow this 
settlement.” It is notified a strike is in progress at a 
shipyard in Philadelphia for a nine-hours day: the 
council of the Amalgamated Society has voted a sum 
from the trade fund to assist the men. It is stated that 
in America the hours of labour are long ‘‘ as compared 
with other English-speaking peoples.” The total 
number of members on January 1 of this year was 
84,957, of whom 2214 were on donation benefit, 2313 
on sick benefit, and 3533 on superannuation allowance. 
Diversified opinions are expressed by members as to 
the disposal of the moneys accruing from the levy 
im in July last, and to be imposed in each July 
for the purposes of Parliamentary representation, 
and many names of members have been sent in as 
nominees of branches throughout the country. All 
these suggestions and names are filed for future treat- 
ment. Meanwhile, the circular of the Parliamentary 
Committee is reproduced relating to the Conference to 
be held next month on the subject. In consequence 
of _. for help in connection with members affected 
by the South African War, the members are asked to 
vote a levy of 6d. per member to be used at the discre- 
tion of the executive council. Again the subjects of 
lost time, and misconduct of members have been dis- 
cussed, and those offending are told that their conduct 
cannot be tolerated, as it brings discredit on the union. 
Branches are told to deal with such cases, and that the 
council will back them up. Attention is called to the 
abuse of donation benefit at holiday times; benefits 
paid contrary to the rules are to be refunded. 





The report of the Boilermakers and Iron Shipbuilders 
for the current ronth says that the record of work and 
wages in the past year was ‘‘a very satisfactory one. 
Peace and plenty in the industries of the country was 
the happy condition of almost all workers. The new 
year has oo out with a continuation of past bless- 
ings, which we should appreciate and make the best 
of.” The report pays a high tribute to Mr. Robert 
Knight, J.P., whose services in an active capacit 
closed with the year.. For 29 years his was the gui 
ing hand. ‘The work done is magnificent testimony 
to the ability, zeal, honesty of purpose and character 
of our late general secretary.” The tribute is a noble 
one, and it been well earned: In reviewing the 
period covered by Mr. Knight’s services, there are some 
useful remarks on the past, the present, and the future 





of labour. The men are reminded that higher wages 
and shorter hours of labour, both well worth striving 
for, are but the means; the object should be better 
hours, food, clothing, and some provision for adversity 
by idleness, sickness, and old age. The two great foes 
to progress, the men are told, are drunkenness and 
gambling, if the wages go in these the results are dis. 
astrous. The tone of these remarks show that the 
‘* guiding hand that is lost” has still its influence, 
The monthly returns show 3040 on the several benefite, 
as compared with 2915 last month. Of that total 991 
were on the books as unemployed, though only 756 
were on donation benefit. Last month there were 1061 
on the books, 827 of whom were on donation benefit. 
Even these need not be idle, for private firms and the 
Government are advertising for men; 40 sets of riveters 
are wanted at Devonport. At Hartlepool boiler-platers, 
riveterz, and caulkers are wanted. There were also 
on sick benefit 1436, and 613 on superannuation allow- 
ance. In the former case there was an increase of 
179, and in the latter case of 16. Branch secretaries 
are notified that if out-of-work benefit is paid to any 
member contrary to the rules, such secretary will be 
compelled to refund the money, and be punished for 
neglect. The society has voted against being repre. 
sented at the Labour Representation Canines by 6880 
to 3157 ; it is a small vote, but the adverse majority 
of 3725 is a decisive one. The members are asked by 
the council to vote one-half of the expenses of the now 
late general secretary in planting and preparing the 
grounds of the new pce offices, he having, at the 
time, paid the whole amount. 





The position of the engineering trades generall 
throughout Lancashire remains practically Sashanged, 
It is still complained that amongst machine - tool 
makers there is a slackening off in the weight of new 
work coming forward, and that they are in some 
instances completing orders more rapidly than they 
are replaced ; but the prevalent feeling is that a good 
deal of work is simply being kept back for various 
reasons, not the least being the difficulty of early 
delivery. In the other branches, such as stationary 
and locomotive engine building, boilermaking, iron- 
moulding, and the general engineering branches the 
establishments are exceedingly busy. In all depart- 
ments of electrical and hydraulic ———s there is 
a continuance of extreme pressure. The general state 
of trade is also good. In the Manchester and Salford 
district, in branches of trade unions with 22,440 mem- 
bers, only 615, or about 2.7 per cent., were described 
as unemployed at the beginning of the year, though 
that is the slackest time for all trades. at a 
is also good in such outlying districts as Northwich, 
Stockport, Warrington, and Macclesfield in the iron, 
steel, and metal trades. Inthe Oldham district em- 
es Sage is described as dull in machine shops, but 
airly good in all other engineering establishments. 
Boilermakers, ironfounders, brassfounders, pattern- 
makers, smiths, &c., report trade as good ; tinplate 
and gas-meter makers moderate ; plate and machine 
moulders and iron grinders slack; spindle and fiyer 
makers fair. In the Bolton district employment is 
fairly good in all branches of the engineering and 
allied trades. At Bury, Chorley, Ramsbottom, and 
Wigan all sections are well employed. In the Black- 
burn and Burnley districts emghngaanis is good in all 
the iron, steel, and engineering trades, overtime being 
worked in some departments. In the Liverpool dis- 
tricts on both sides of the Mersey, engineers and ship- 
builders are fairly busy, with the exception of ship- 
painters. Altogether the position is good, and the 
prospects are encouraging. In the iron and steel 
trades there is still a ening of prices. The pro- 
duction scarcely keeps ee with i demand, pro- 
ducers being mostly well sold in advance. The Man- 
chester Merchants’ Association advanced the rates on 
finished iron and steel 10s. per ton at the close of last 
week. For steel there is still a very brisk demand. 


In the Wolverhampton district the higher prices 
determined upon at the quarterly meetings in respect 
of common sheets, working-up and stamping sheets, 
hoops, tube strips, &c., averaging from 5s. to 10s. per 
ton, seem not to have lessened the demand ; for at the 
enhanced prices, which are fully maintained, it is diffi- 
cult to get orders accepted, except for limited lots. 
Both the War Office and the ry secre have been 
buying heavily for the several Departments : best bars, 
plates, hoops, angles, and fine strip for war purposes 
and others incident thereto. In consequence of this 
page from official sources, merchants and consumers 

ave difficulty in placing orders for early delivery ; 
and hence, in sonfe instances, it is alleged, they have 
offered as much as 5s. per ton on the enhanced rates 
for supplies. The price of pig iron was not increased 
last week ; but, with coal 2s. per ton dearer, it is fully 
expected that pig iron will be further advanced in 
price. All classes of finished iron are firm at the higher 
rates, and steel is 5s. per ton dearer, the demand 
therefore not being abated. The reports from labour 
correspondents state that in all districts of South Staf- 
fordshire, East Worcestershire, and Shropshire the 
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iron and steel workers are busy in all departments, 
In the engineering branches trade is described as mode- 
rate by the two branch secretaries of the Amalgamated 
Society ; but there were only four on donation from all 
causes, even at this period of the year. Ironfounders, 
boilermakers, tank and gasholder makers, bridge and 
girder constructors are very busy, and so also are the 
workers in the railway sheds. Even in the cycle 
branches trade has improved. At Madeley employ- 
ment is good ; at Walsall, fair; and at Coalbrookdale 
there is further improvement. 





In the Birmingham district there is great activity in 
the iron and steel trades. Large orders are on hand 
for Government work and Colonial purposes in South 
Africa, and also for South America. There has also 
been a large increase in miscellaneous shipments. 
There isa brisk demand for sectional iron of all classes, 
and, in consequence, makers are able to demand full 
extras, which in some cases are said to be equivalent 
to an advance of 5s. per ton and upwards. Marked 
bars maintain the high rates of 11/. per ton, while un- 
marked bars range from 10/. to as high as 11/. for some 
qualities. Black sheets are in brisk demand for gal- 
yanising working-up purposes, and the high minimum 
rates are easily obtainable. Galvanised sheets are 
also in brisk demand. Complaints are heard of the 
scarcity of pig iron, all available — direct from 
the furnaces being already secured under contract. 
The general trade of the district is good. In branches 
of trade unions with an aggregate membership of 
20,231, only 247, or 1.2 per cent., were reported to be 
unemployed, as compared with 257, or 1.3 per cent., 
in the month previous. In the twelve Wranches of 
engineers, four report trade to be good, and eight as 
moderate, but only 21 were on donation benefit from 
all causes, and of these only 12 were on full donation. 
Ironfounders, patternmakers, smiths, and strikers re- 
port trade as good, and toolmakers as moderate. At 
Coventry and West Bromwich trade is oh as good, 
and Redditch moderate. The motor industry is brisk, 
but the cycle industry is said to bs quiet. The high 
price of raw material and of coal is the only drawback 
at present, except the scarcity of some material for 
working up purposes, which scarcity is the cause of 
high prices, 





The strike of labourers at the Royal Albert Docks 
ended on Thursday in last week, the four shipping 
companies having agreed to advance the rates to 7d. 
per hour, and from 9d. to 10d. for night work. The 
strike was not connected with the Dockers’ Union in 
this instance. 

At the Scottish and Trade Conciliation Board meet- 
ing, held in Glasgow on the 19th inst., it was agreed 
to advance the wages 18? per cent. on the 1888 basis, 
which is about equal to 9d. per day, the wages to 
remain unbroken from February 1 to April 13. Certain 
other workers are to be advanced in proportion. 

The Northumberland miners are strongly pressing 
their officials and agents to seek a further general 
advance in wages. Seine to the very high prices of 
coal and the excessive demand, the men think that 
they have a right to claim 25 per cent. increase on 
present rates. 

A great coal strike is reported in the coal districts 
of Austria, some 30,000 men being out in Bohemia, 
Moravia, and Silesia. The demand is for higher 
wages and shorter hours of labour. The advance in 
wages demanded is said to be very large, but the 
men have the whip hand by reason of circumstances. 
In some districts the employers made concessions, and 
= men resumed work, but these will support their 
ellows. 





The Belgian Labour Party leaders are preparing for 
the next electoral campaign. Lists of candidates are 

ing prepared, but there is some hesitation as to 
modes of action. At a conference held in Brussels it 
was resolved by 125 to 78 votes that the various com- 
mittees have full power of independent action on the 
question of alliances so long as they tend to secure the 
triumph of the Labour Party. The various sections 
of the British Labour Party are engaged in similar 
plans, but the modes of action are not yet decided 
upon. The intention seems to be to make politics the 
chief business in the future. 





NOTES FROM JAPAN. 
(From ouR Own CORRESPONDENT. ) 

‘Tue Tokio City Council has authorised the Tokio 
City Railway Company to build the 200 miles of city 
lines proposed by them. The company has to pay the 
city a bonus upon the mileage receipts, ranging from 
2 per cent. on 50 yen per day per mile, to 8 per cent. 
on sums of 200 yen and upwards. At the first-named 
figure it is estimated the city will receive 73,000 yen, 
ow at the latter 1,168,000 yen per year for the 200 
miles. 

The proposed capital of the company is 15,000,000 


: Yen 

ca of rails pares a . 2,210,000 

eepers, points, and laying rails 1,312,000 
Six one electric a . ... 2,140,000 
Six thousand horse-power power-house 1,500,000 
Eight current changing and accumu- 

lating stations... as pas ..- 1,000,000 
Electrical wire ... 3s 2,000,000 
Stores and other buildings 300,000 
Bridges... xe oa 1,000,000 
Ground 1,000,000 
Workshops : 250,000 
Transport charges ; oe 100,000 
Surveying and superintendence 400,000 
Against other charges .. 1,120,000 


The engineer proposes to use thirty 200 horse-power 
water-tube boilers ; five 1200 horse-power triple-ex- 
pansion engines, 100 revolutions per minute, and five 
three-phase 3500-volts, 800-kilowatt dynamos, these, 
too, with a speed of 100 revolutions. A 60-lb. rail of 
T section is proposed. The company agrees to keep 
the centre of the track, and 18 in. on each side, clean 
and in repair on the public streets and roads. An all- 
round fare of 5 sen per passenger is to be charged in 
the city, no matter whether the ride is short or long. 

Since the company’s bill passed the city authorities, 
a number of experts have concluded that the over- 
head trolley system is not suitable for Tokio, and so 
the matter hangs fire once more. 

Tokio is a city of immense distances, about 16 miles 
across. It is one of the dearest cities for locomotion 
in the world. One can go nowhere without a jinri- 
kisha, and for long-distance journeys these come very 
high, and are very tiring not only to the drawer, but 
the rider too. When the City Railway is an accom- 
plished fact it must add very greatly to the prosperity 
of the city at large. 

The other day the Tokio City Water Works asked 
for tenders of about 1000 tons of foreign-made lead 
water piping. All of the tenders were so high that 
it was concluded to place the order with domestic 
makers. There are large lead pipe works in the city. 

The water from the new water works is now sup- 
plied to practically all parts of the city west of the 
river, but it is not fit for drinking, as the filter beds 
are not yet finished. For private consumers the 
charge is 5 yen for a household of five, 7 yen for one of 
ton, and 9 yen for fifteen. The head in Tsukiji is 80 ft. 
Tsukiji is the part of Tokio where most foreigners 
not connected with the legations live. 

The order for 2000 tons of bridgework for Formosa 
went to British makers. 

The new duties handicap foreign-made bridges, as 
the duty on material is only about 103. a ton, whilst 
that on bridgework is 20 per cent. Another pecu- 
liarity of the tariff is that while the duty on the im- 
ported parts of a railway carriage is 5 per cent., that 
on the parts of a railway wagon is 10 per cent., though 
the parts such as wheels, axles, buffers, and sole-bars 
are of the same quality and specifications. 

In Tokio there is.a school for teaching the railwa 
staff their duties, as it has been found that the deal 
of men for the several positions on the fast-increasing 
number of lines has led to men being put into places 
for which they are not qualified. 

Trade of Yokohama and Kobe for October, 1899, and the 
Ten Months ending with October. 


October. Ten Months. 
en. Yen. 

Exports .. 23,308,760 173,338,069 

Imports 18,082, 102 171,704,183 

Totals ... 40,390,862 345,042, 252 

Excess exports «. 4,226,658 1,633,886 

Movement of Gold and Silver. 

Exports ... 3,110,844 6,051,082 

Imports ... 198,722 19,521,847 
Excess exports ... 1,912,122 

» imports ... 13,480,765 

The figures are in yen, and about 10 yen go to the pound 
sterling. 


The reason for the great excess of exports in October 
is the exceptionally large quantity and the high price 
of the silk produced this year. 





Our Locomotive Exports.—The value of the locomo- 
tives exported from the United Kingdom in December 
was 139,062/., as compared with 184,717. in December, 
1898, and 49,9367. in December, 1897. The value of the 
exports for the whole of last year was 1,468,467/., as com- 

ared with 1,483,600/. in 1898, and 1,006,136. in 1897. 
The locomotives despatched to British India figured in 
these totals for 762,178/., 452,279/., and 233,523/. respec- 


last year were valued at 57,627/., as compared with 
60,6762. and 81,9152. The locomotives forwarded to 
South America last year represented a value of 181,035/., 
as compared with 189,418/. and 125,891/. respectively. 
It will be seen that last year’s exports were barely equal 
to those of 1898, and that the decline noticeable would 
have been much more marked, but for the large demand 
for engines on Indian account during the past twelve 





yen, to be applied as follows : 


months. 


tively. The engines exported to British South Africa | ¢), 


TESTS OF A GAS ENGINE. 
An Efficiency Test of a 125-Horse-Power Gas Engine.* 


By C. H. Rosertson, Lifayette, Ind. (Junior Member 
of the Society). 


Durrine the past five years the technical press has given 
considerable attention to the development, theory, and 
construction of the gas engine. In this time compara- 
tively few large gas engines have been built in this 
country, and very meagre indeed have been the published 
data concerning the erg amg of such engines. In 
view of this fact, it has been thought that the matter 
here presented would be of timely interest, and a possible 
addition to the present knowledge of gas-engine per- 
formances under service conditions. 

The Merchants’ Electric Lighting Company of La- 
fayette, Ind., was organised in the spring of 1896. It 
consisted of a few business men, who felt that they could 
secure more satisfactory service by installing and con- 
trolling a plant of their own than by continuing their 
patro with the single large company which then 
occupied the field. As a result, a suitable building was 
secured, and there was installed a small plant with a 60 
horse-power high-speed steam engine as the motive 
power. In a short time the capacity of this plant was 
Inadequate, and it was decided to rebuild on a larger 
scale. Accordingly, in the winter of 1897-8, a new plant 
was designed and constructed with the rather unusual 
feature, in one of its size and time, that dependence was 
placed entirely on gas engines as the motive power. 


THE Present PLANT. 

The building is substantially built of brick, 60 ft. long 
and 45 ft. wide. The general arrangement is shown on the 
ground plan (Fig. 1, page 136), where it may be seen that 
the front portion is occupied by an office and a repair-shop, 
over which is a large storeroom, while an_ engine and 
dynamo-room occupies the rear portion. Between the 
engine-room and the main office is a wash-room and a 
private office. In the engine-room are two 125 horse- 

wer Westinghouse gas engines using natural gas as 
Fuel, and each driving a 60-kilowatt two-phase alternator 
of 2000 volts with 60 cycles. 

Gas Engines.—The engines are of the vertical single- 
acting type, and in general appearance are quite similar 
to the Westinghouse steam engine. The pipe, rising 
from the floor immediately in front of the engine, carries 
gas through the diaphragm regulator to the mixing valve 
on the engine. The air supply is received through the 

ipe extending from the mixing valve to the left and up. 

rom the mixing valve the explosive mixture is carried 
to the cylinder by the square distribution Pipe running 
— the front of the engine and just behind the throttle 
valve. 

The path of the gas through the engine may well be 
understood by reference to Fig. 2, e 136, which shows, 
by: a vertical section, the general arrangement of the 
mechanism of the engine. In this figure, the position of 
col is that found just after a charge has been ex- 

loded in the clearance space. The pressure resultin 
rives the piston to the bottom of its stroke, giving, o 
course, a half turn to the crank. During this operation 
the cam A turns one-quarter of a revolution, and, just as 
the piston starts on its return stroke, lifts the exhaust 
valve E. igs the return of the piston the spent gases 
escape through the exhaust pipe O. At the beginning of 
the second downw: stroke the exhaust valve E has 
closed, and the admission valve J is opened by means of 
the cam B and the lever C. On the down stroke the 
mixture of gas and air enters the cylinder from the dis- 
tribution chamber at N. When the piston reaches the 
bottom of its stroke the valve J closes, and on the return 
stroke the charge is compressed into the clearance space. 
Just at this point a cam on the same shaft as B, but be- 
hind it, closes and almost immediately breaks an electric 
circuit at the bottom of the igniter plug F. The spark 
resulting ignites the compressed charge, and the piston 
is again driven down as at the beginning. The cycle is 
thus seen to be that of M. Beau de Rochas, quite generally 
called, in this country, the Ottocycle. It is evident that 
an explosion occurs in each cylinder every two revolu- 
tions. Outline views of the engine are shown in Figs. 3 
and 4. The — have a diameter of 13 in. and a stroke 
of 14 in. The clearance, as determined by putting the 
he ine on dead centre and filling with water, was as 
ollows : 


: Per Cent, 
Cylinder No. 1 Apr 

os 0. 2 21.28 

a ae 21.59 


_ The Governor and Mixing Valve.—The gas and air on 
its way to the engine passes through what is known as 
the mixing-valve chamber, at the top and bottom of which 
are two horizontally a levers, with pointers swing- 
ing over graduated arcs. The upper lever, by turning a 
cylindrical valve within, changes the area of the port for 
admitting gas. The lower lever, by means of a similar 
device, changes the air-admission port area. The gradua- 
tions on the arcs are such as to give the ratio of gas to air 
which has to the interior of the mixing valve. 
Without in any way affecting the above setting, a fly-ball 
governor is so connected to the mixing valves as to give 
em @ motion in the direction of their length. This 
motion is utilised in varying the area of the ports through 
which the mixture passes on its way to the cylinders. It 
is thus seen that the speed of the engine is controlled by 
throttling the mixture of gas and air without in any way 
affecting its quality, and that a working impulse is given 
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every two-thirds of a revolution, whether the load is 
heavy or light. : 
Starting Mechanism.—One of the cylinders of the 





penetrati 


ing toa less distance than is ordinarily the case is well saturated with line vapour, from whence it 
with a hig! -speed steam engine. On installing the second _ passes to the engines. To provide the heat demanded by 
e exhaust was carried into the same cistern, | the ref 


erating action of the carburetter, it is sur- 


engine is so arranged that it can be quickly and easily and, as a result, some complaints were made, not on rounded by a jacket through which the hot water from 


converted into a single-acting compressed-air engine. account of the sound, but 


use of the shaking of the engine passes on its way to the cooling tower. 


Assuming that the cylinder shown in Fig. 2 is to be used | windows in buildings some distance away. The putting| The Jgniters.—Two circuit breakers are mounted in 
in this way, the action is as follows: By turning a screw | in of a separate cistern for this engine ended the trouble. each igniter plug, one being held in reserve for emergency. 
- d Gasoline Vapour Generator.—The engines ordinarily The igniter is operated by a cam of spiral form with a 
out of action, so that the admission valve J remains un- | run on natural gas, but to provide against occasional in- radial notch. It is so connected that just as the cam 
closed. By moving the lever seen on the outside of the | terruption in its supply, a gasoline vapour generator was reaches its greatest throw the circuit is completed withia 
crank case near the cam A, this cam is converted into a | installed. This apparatus was placed just outside the | the cylinder, to be broker an instant later by the droppi:.g 
double-acting one, such that the exhaust valve E is open | building, and consists of a tank for holding «considerable of the igniter rods into the notch of the cam. 


on the end of the upper cam shaft, the cam_B is thrown 
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on every up stroke of the piston. Another cam on the 
same shaft A operates a valve in the compressed-air pipe, 
permitting compressed air to enter on every down stroke 
of the piston. If now the crank be placed in the proper 
position, and the air turned on, the cylinder will operate 
as a single-acting compressed-air engine. In this way 
momentum enough is secured to lightly compress a charge 
in one of the remaining cylinders, which, on ignition, 
augments the speed, so that the air cylinder may be 
thrown into its normal working condition. A very 
simple stop throws the com -air valve out of action, 
and a motion of the lever changes the exhaust cam to its 
original condition. By holding a knurled head at the 
end of the upper shaft, the rotation of the shaft locks 
the admission-valve cam in its usual position, and the 
cylinder is once more operating as a gas engine. The 
exhaust-cam levers are seen at the top of the crank 
casing. The compressed-air pipe passes up between the 
crank case and the flywheel to the right-hand cylinder. 
In the lower left-hand corner of the picture may be seen 
the belt-driven air compressor. The air is stored in steel 
cylinders under a —- of 160 lb. gauge. 

Jacket Water, Cistern, and Cooling Tower.—The cy- 
linder walls are kept cool by the use of water jackets, 
the cold water entering at H (Fig. 2), and escaping at K. 
The plant is so piped that the city water may be used ; 
but ordinarily a small belt-drivea pump takes water from 
a cistern below the repair-room fioor, and after passing it 
through the jackets, delivers it to the top of the cooling 
tower (Figs. 5, 6, 7, and 8, 2 137), whence it trickles 
down over piled tiling to the cistern again. In passing 
down through the tower it is met by an ascending stream 


of air, from contact with which, and from a slight vapori- supply of 











GAS ENGINE ND ELEVATION. 
fig .8. — Fig 4. 









































GAS ENGINE SIDE ELEVATION. 
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sation of itself, its heat is carried away. No mechanical | drain, in which is maintained, by an automatic floating | ; : d in 
means are used for inducing the flow of air, the warming | valve, a constant supply from the tank ; and a po teerreng une oe Pocomnbes Soe = of the perronal direo- 


of which suffices to produce the draught. 


Exhaust Muffling Chambers.—The plant is located in a | closed at both ends, and containing a number o 
portion of the city near which are many residences. It/iron disks. A small rotary pump situated within th 
was, therefore, a matter of importance that the noise of | building pumps the gasoline from the drain to the top of 
exhaust should not be offensive. The exhaust pipe was | the peon J. 

: u ¢ uilding, | perforated iron discs, 
open to the air at its top through a tile of 10 in. in| way down it is met by a stream of air entering through | tric Lighting P’ 
diameter, This worked well for one engine, the sound | four pipes at the bottom. This air, on reaching the top, | manager ; a 


conducted underground to a cistern outside the 





The carburetter is a vertical iron pipe 16 in. in diameter, | tion of’ the writer, and was the second of a series which 
f perforated | had been planned—the first having been run in April, 


| 1898.* 








retter, from where it trickles down through the| _* The writer desires to acknowledge the many courtesies 
iscs, and then back to the drain. On its | of Mr. Charles Dixon, manager of the Merchants’ Elec- 


lant; of Mr. C. C. Chapelle, formerly 
Messrs. G. A. Young, B.S., 1899, F, 
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In the one under consideration the entire load of the | 
station was thrown upon one engine, that load being the 
ordinary service load on one of the light days of the 
week. The time of the test (7.05 p.m. March 22, to 
12.05 a.m. March 23) was so chosen as to include a consider- 
able load variation, in order that the performance under 
different conditions might be observed. 

Object.—The object of the test was to secure reliable 
data concerning : 

(a) The Power oon ua 

(L) The Gas Consumed. 

(c) The Speed Regulation. 

(d) Incidental, as 

(1) Heat given to Jackets. 
(2) Temperature of Exhaust. 


° SAMPLE CARDS 
Reading No. @.—— Minimum Total LH.P. 37.62 


Fug 14. 

















Aver.Area 38 
Length 346 
Spring 100 Ib, ' 
MEP. 17.80 
Max. Press. 50 Ib. 
ety) 
" i ihe. Sipe ant 
Cylinder No. 1. 
Aver. Area 5{5 
Length 84 
Spring 100 Ib, 
| M.E.P. 15.40 
me => Max. Press, :51 Ib. 
: eg ee 
| = » 
—_ ee iverttmastenedaenesntetins 
ert nar voor === SS ——<—<—— ee | 
Cylinder No, 2. .” 
Aver. Area 91 ¢ 
] oo Length S51" 
Spring 100 Ib. 
SS MEP. 35.98 
’, Max. Presa. 83 Ib. 






Comp. 43 Ib, 
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Cylinder No. 3. 


Indicated Horse-Power.—A Crosby indicator was at- 
tached to each cylinder, one being of a special construc- 
tion for gas-engine work; the others, steam-engine 
indicators. ‘The springs were changed from time to time 
to adapt them to changes of pressure due to changing of 
the load. 

No difficulty was experienced from the heating or 
lack of lubrication of indicators. In fact, they gave far 
less trouble than is often experienced in locomotive tests. 
It was not even necessary to lubricate the indicator 

istons, plenty of cylinder oil for this purpose coming up 
rom the cylinders of the engine. 

The indicator rig consisted of a small set of three 
cranks turned from a solid piece of steel, and attached 
by means of a cap to the end of the engine shaft (see 
Fig. 9, page 137). Connecting rods and crossheads with 
steel wires and short pieces of indicator cord served to 
transmit the motion over i brass pulleys from each 
crank to its corresponding indicator. 

The electrical output was determined by experienced 
men with freshly calibrated apparatus. 

The Gas Consumed.—The gas was measured by a wet 
meter of ample size. In order that the volume of gas 
by meter might be corrected for variations from standard 
pressure and temperature, these two factors were observ 
the one by means of a mercury U tube, and the other by 
a Fahrenheit thermometer with the bulb exposed to the 
gas within the pipe leading to the meter. 

Speed Regulation.—It was expected that a very careful 
investigation would be made of the speed variation, and 
a special apparatus was designed and partially constructed 
for this purpose. It was not finished in time for the 
test, and so that part of the investigation was postponed. 
An attempt to use a Boyer speed recorder was not suc- 
cessful; and, consequently, only the speed by a speed 
indicator and by a pair of revolution counters was 
secured. 

Heat Absorbed by the Jacket.—The amount of heat 
absorbed by the jacket was determined by measuring the 
rise in temperature and the weight of water passing the 
jacket. For the rise in temperature, a thermometer was 
placed just before and just after the water passed the 
the jacket. A thermometer was also placed in one of the 
barrels, where the water, on escaping from the jacket, 
was caught and weighed. The results calculated from 
the data thus secured are shown in Table I, page 139. 

Temperature of the Exhaust Gas.—The temperature of 


Chandler, B.S., 1899, and F. W. Felbaum, B.S., 1899, 
who, as students in Purdue University, rendered pains- 
taking aid in securing and formulating data; and to 
Messrs. G. W. Finney, M.E., 1898, A. F. Rolf, B.S., 





1899, and E. L. Simpson, B.S., 1899, who gave careful 
attention to determining the electrical output. 





the exhaust was determined by means of a copper-ball Per Cent. 
calorimeter (Figs. 10 to 12, page 137). This consisted of Hydrogen ... 0.60 

an arrangement which permitted of placing a copper ball Methane... ... 92.05 

in a light cage at the bottom of a thin cup-shaped pipe Nitrogen... .. 3.80 
which projected into and a little past the centre of the 

exhaust pipe near the —o After it had been in this 100,000 

| position about an hour, the cage was quickly withdrawn, | A sample of the exhaust gas was taken, but was not 


satisfactory on account of a leak in the apparatus. 
Miscellaneous Facts about the Test.—The plant was not 

put in especially good condition for the test, and there 

was no attempt on the part of the writer to secure better 


and the ball dropped into a non-conducting cup contain- 
ing a measured quantity of water. Special means were 
used for roma, Seas measuring the rise of temperature 
| of the water. Knowing the weight and specific heat of 
| the copper ball, its initial temperature was easily found. | economy 7 ing the conditions from those ordinarily 
| No correction was attempted for the radiation during the | observed by the attendant, the desire being to secure 
| fraction of a second required to transfer the ball from | data under ordinary service conditions. From the be- 


the pipe to the cup. The results are shown in Table II. | ginning of the test, 7.05, to 9.15, the mixing valve was 
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ve a mixture of gas to air of 1:11. At this 


Obserrations.—Indicator cards and most of the observa- | set so as to gi 
changed to 1:12, remaining thus to the 


tions were taken every five minutes. After the test, all | time the ratio was 


thermometers and indicator springs were carefully cali- | end of the test. 
At about 8.30 one of the observers accidentally changed 





brated, but no errors of importance were found. A 
chemical analysis of the natural gas gave the following | the ge of the mixing valve, making the mixture rich 
results : |in gas. The readings of the gas meter at once indicated 
Natural Gas Used as Fuel. | some chi in the engine, and in a short time it was 
segs Per Cent. | located and correc ed. 
Carbon dioxide (and H.S) soy Se _ At 7.40 the engine “back fired,” so that two sets of 
Hepes Bee was we 0.70 indicator cards were lost. 
Hydrocarbon _... 0.50 The thermometer used for measuring the final tempera- 
Carbon monoxide 0.55 ture of the bucket water was broken, making it necessary 
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TABLE I.—Heat Account. 





British Ther- | 


























| British Ther- mal Units Con- British Ther- | British Ther- Reig, -oererag ot 
amnesia mal Units Sup-| verted into Same in mal Units Same in mal Units Same in ("Indica 

| plied per | pi ae Ron per Cent. — by | per Cent. pana ra per Cent. | porse-Power 

| hour. cat orge- acket. r Hour. A 

| Power. ae per Minute. 
Firet hour ..| 1,574,200 281,035.78 | 17.85 396,495 25.18 893,669 56.94 237.5 
Second hour «e | 1,674,880 268,319.55 16.31 352,935 21.05 1,053,625 62.80 264.7 
Third hour .-| 1,169,000 242,547.02 20.70 353 826 30.21 672,227 48.87 294 2 
Fourth hour > ‘| 1,096, 222.278 28 | 20.24 405,454.5 36.93 468,367 42.70 | 211.1 
Fifth hour | 828,000 183,824.73 16.04 419,793.5 50.35 374,382 43.90 | 259.8 


TaBLE II.—Zemperature of Exhaust--Copper-Ball 














Calorimeter. 

Ee | | 
Weight of | Weight soht | initial | Final i 
nine Se! aft) Wp dee tape Tee 

Ball after | Copper | | 
Test. up. Water. | Water. Water. Exhaust. 

h. m.| Grams. | Grams. deg. F. | deg. F. 

9.00| 69.325 | 160.26 | 249.59 | 62 | 80 1209.0 
10.10| 69.325 | 160.26 | 249.59 54 | «80 1126.5 
10.35 | 69.325 160.26 | 249.59 | 54 | 80 1126.5 
11.45 | 69.825 | 249.59 | 58 82 1048.0 


160.26 


| 
| 
1 





to use the temperature from the thermometer in the 
weighing barrel in its stead. The temperature of the 
room was taken near and at the same time as the air 


“intake” pipe to the engine. 


Data AND METHODS oF CALCULATING RESULTS. 


In Table III. is given an abridged collection of data 
A great many of the items of the 


and calculated results.* n 
Table are also shown graphically in Fig. 13. 


Referring to the Table, it will be seen by column 1 that 
the test was begun at 7,05 in the evening, and that ob-| 1.44 


rervations were taken every five minutes until 12.05 a.m. 


Revolutions per Minute.—In column 2 may be seen the 


revolutions = minute as observed with a hand speed 
indicator. This wastaken by the same man throughout 
the test. The average of the 60 observations is 270.86. 
Two revolution counters attached to the engine and run 
during the test gave average revolutions per minute of 
270.22 and 270.28. The highest speed in column 2 is 280, 
while the lowest is 265, a total difference of 15. This, in 
per cent. of the average (270.86), is 5.5. The per cent. 
variation above the average is 3 3, while below it is 2.19.+ 

Temperature of the Room.—The temperature of the 
room is found in column 3. It was taken with a Fahren- 
heit thermometer on a level with, and quite near to, the 
intake” end of the air-supply pipe. 

Gas Measurement.—Column 4 exhibits the readings of 
the gas meter, while column 5 shows by differences from 
column 4 the amount of gas used per five minutes. 
Columns 6 and 7 show the temperatures (deg. Fahr. hee 
the pressures (inches of mercury above the atmosphere) 
of the gas in the pipe just before it entered the meter. 
Column 8 shows the gas per 10 minutes reduced to 
14.7 Ib. and 62 deg. Fahr. It is put down per 10 minutes 
for reasons explained under the heading, ‘‘ Averaging 
and Calculating.” In columns 9 to 18, inclusive, are shown 
the pressures from indicator cards, some of which are 
shown in Figs. 14 to 16. Looking at column 18, it may 
be observed that the maximum indicated horse-power, 
113.05, occurred at 7.20, and that from that time there 
was a general decrease to 39.8 indicated horse-power at 
12.05. Looking next at column 9, where are shown 
the compression pressures, we see that the decrease of 
indicated horse-power is accompanied by a decrease of 
the compression pressure. This is, of course, due to the 
throttling action of the governor, which at low horse- 
powers results in a fair vacuum in the cylinder at the 

nt where compression begins. This throttling action 


1s well illustrated by the card from cylinder No. 3]; 


(Fig. 14), in which the mixture was drawn into the 
cylinder at about 8 lb. below the atmosphere. 

At 7.40 cylinders Nos. 1 and 2 were temporarily out of 
action. The effect on, the compression pressurs of 
cylinder No, 3 was at once ap nt, it going up to 
lillb. A like effect was manifest at 7.45. The maxi- 
mum pressures shown in the next column are extremely 
variable. This is true, but in a lesser degree, of the 
mean effective pressures. This erratic action is probabl 
due to changes in the condition of ignition. tt is well 
illustrated in the card from cylinder No. 1 (Fig. 16), 
where the maximum pressure changes from 108 Ib. to 
136 Ib. in possibly two, and not more three, revolutions. 
It is interesting to observe also, that no matter what the 
condition of the lines at the — on these cards, 
after about one-third stroke the different expansion curves 
coincide to the point of exhaust. 

Indicated Horse-Power.—In this engine a working im- 

18 given in each cylinder in every two revolutions. 
The usual horse-power formula for one cylinder would 


therefore reduce ¢> indicated h PxLxAxN 
uce 6) in leated orse-power 33,000 x 2 


* (Our space wou!d not permit us to reproduce this Table 
III., but the main features of the trial will be readily appre- 
ciated from the graphical record, Fig. 13, p. 137.—Ep. E.] 

+ It was the opinion of the engineer a5 the beginning 
of the test that the governor was not working —. 
The fact that the engine back fired during the test indi- 
cated a defective condition, and one generally unfavour- 
able to good governing. At the same time, it may be 
said that a 24-hour test run about a year before this one 
Save approximately the same ‘variation—the highest 
reading during the 24 hours being 280, and the lowest 262 


\ 


U 








The total indicated horse-power would be the sum of the 
indicated horse-powers of the three cylinders. Since the 
cylinder dimensions are practically identical, the total 
indicated horse-power bors - << horse-power 
total) =(P, + P,+ P;) ~~4@*4*2 = (P, + Py + P 

(total) =(P) + Po+ 3) Fx 33,000 (P, + Po + Ps) 
-00235 N. In which N is the revolutions per minute, 
and P,, P., and P; are the mean effective pressures in the 
different cylinders. The indicated horse-powers were 
thus calculated, and are shown in column 18. 

Averaging and Calculating.—The whole sequence of 
events, from the gas meter to the engine and generator 
in a plant like this, follow each other so rapidly that it is 
entirely possible to run a satisfactory and reliable test of 
but a few minutes’ duration. With this point in mind, 
the whole collection of data (consisting of five hours of 
five-minute observations) was divided up into a series of 
tests of 10 minutes’ duration, in each of which an obser- 
vation was had at the beginning, in the middle, and at 
the end of the 10-minute period under consideration. 
This is illustrated in column 19 (averaged indicated horse- 
power), where the first figure ee opposite 7.10 is the 
average of the three indicated horse-powers 108.20, 110.69, 
and 110.48 at 7.05, 7.10, and 7.15, respectively. The next 
ing in the same column, 111.55 at 7.20, is the average 
of the indicated horse-powers 110.48, 113.05, and 111.12 
found at 7.15, 7.20, and 7.25, respectively. 

It is, of course, apparent that the average of column 19 
will not be the same as the average of column 18; the 
difference, however, is slight, and no more accurate way 
of averaging seemed available for comparing the per- 
formance of the engine under the different. loads. ‘The 
gas consumption for any one of the 10-minute tests was, 
of course, taken as shown by the gas meter for that 
period. The results in the remaining columns are given 
in this averaged way. 

Generator Powers.—In columns 20 and 21 are given the 
generator output in kilowatts and in electrical horse- 
power. From a previous investigation the commercial 
efficiency of the generator under various loads was known, 
which, divided = column 21, — *. — = the 
power given to the generator pulley. is, neglecting 
under the circumstance the anal belt losses, is the brake 
horse-power of the engine. The brake horse-power sub- 
tracted from the indicated horse power gives the friction 
of the engine. The brake horse-power divided by the 
indicated horse-power gives the mechanical efficiency, of 
which the highest (84.62 per cent.) occurred at 8.10, or at 
the time not far from the maximum indica horse- 

ower. This is probably a little lower than it would be 
or a steam engine of the same general type and size. 
The frictional horse-power as an absolute quantity de- 
creased with the decrease of indicated horse-power, but 
relative to the indicated horse-power, became larger and 
larger as the load went down. This is, of course, but 
another way of saying that the mechanical efficiency 
decreases with a decrease of indicated horse-power. 

Standard Gas per Horse-Power Houwr.—Columns 25, 26, 
and 27 show the gas consumption per indicated horse- 
_ hour per brake horse-power hour, and per electrical 

orse-power hour. The best psrformanee of the plant in 
sure to these three factors occurs at 10.00, and is per 
indicated horse-power hour, 11.87 ; per brake horse-power 
hour, 14.71; per electrical horse-power hour, 16.52, The 
highest consumption (under a mixture of 1.12) comes at 
11.50, and is per indicated horse-power hour, 18.42 ; per 
brake horse-power hour, 29.65; per electrical horse-power 
hour, 40.59. By plotting the total gas per hour against 
the different horse-powers (Fig. 17). a very interesting 
law seems nonce It is nothing more nor less than the 
parallel of the well-known Willans law for steam engines, 
namely, that the total steam per hour plotted against the 
indicated horse-power is a straight line. This has been 
—- be true for at least one type of the steam turbine 
as well, 

Referring to Fig. 17, page 138, the solid circles show the 
relation between total gas per hour and the indicated horse- 
power. The points up to 100 horse-power fall within a rea- 
sonable distance of the — line drawn to represent 
their average. There are beside these, two points near the 
we . the sheet, which should not be considered in drawing 
the line, 
(between 8,30 and 9.10) when the mixing-valve was acci- 
dentally chan Between these two points and the 
upper end of the straight line is another group, made up 
of a considerable number of points, which, without ex- 
ception, are from the observation taken before 9.15, when 
the ratio of mixture was 1 to 11, which, consequently, are 
not comparable with those points where the mixture was 
1to12. The crosses represent the same relation for the 
brake horse-power, while the hollow circles are the points 
for the gas per hour against trical horse-power ; and 
the same general observation may be made for these as 





* See discussion of Professor Goss’ paper on ‘‘ Tests of 


a Ten Horse-Power Steam Turbine,” by Mr. W. 8. 





Aldrich, vol. xvii., A. S. M. E. Transactions. 


because they came from that part of the test | high 


for the indicated horse-power line. Three quite important 
conclusions seem to be warranted by this comparison : 

1. That the proportion of gas to air is a very important 
factor in fuel economy. 

2. That one test at a light, and one test at a heavy load 
would serve to locate the line, from which a quite approxi- 
mate prediction could be made of the gas consumption 
under intermediate loads. 

3. That these considerations hold for the fuel con- 
sumption per brake horse-power hour and per electrical 
horse-power hour. 

By Fig. 18 is shown the relation between standard gas 
per indicated horse-power hour and the indicated horse- 
power upon observations when the mixture was 
1to12. The other curves on this figure show fase con- 
sumption per brake horse-power hour and per electrical 
horse-power hour. ; : 

In column 28 is seen the efficiency of mechanism of the 
plant found by dividing the output of the generator by 
the power furnished in the engine cylinder; in other 
words, the electrical horse-power divided by the indicated 
horse-power. Ae : 

Columns 29 and 30 show the British thermal units 
hy equivalent to the brake horse-power, and the 

ritish thermal units equal to the heat value of the gas 
for the 10-minute ssa 9 ey koe —— — 

‘ , -T.U. equivalent B.H.P. 
efficiency of the engine EU. in gee tonened . 
The highest efficiency, 17.3 per cent., is seldom equalled 
in a steam plant; but it is not high for a gas engine. 
Column 32 exhibits what may be styled the thermal 
efficiency of the plant. It is the result of dividing the 
energy of the electrical output by the heat energy in the 
gas consumed in its production, and gives as a maximum 
value 15.4 per cent. 

The graphical representation (Fig. 13) of Table III. 
shows at a glance the relation of a number of the various 
factors. It also shows in a striking manner the effect on 
the gas consumption when the mixing valve was acci- 
dentally shane at about 8.30. 

Table I. accounts in a general way for the heat trans- 
formation in the engine. The figures are upon the 
averages for each hour during the test. The showing 
for the first and second hour was due to the improper 
ratio in the mixture of gasand air. For the third hour 
it is to be observed that about one-fifth of the heat 
energy of the fuel reappeared as work in the cylinder, 
that about three-tenths was absorbed by the jacket, and 
that one-half passed out through the exhaust. The item 
British thermal units per indicated horse-power per 
minute for the hour is seen to be 204.2, and is of interest 
for purpose of comparison. The best performance of 
the test in this regard is at 10.00, when the gas per 
indicated horse-power per hour was 11.87 cubic feet, 
giving for the British thermal unit per indicated horse- 
power per minute, 197.8. 





Some Miscettangous Norss. 


It should be borne in mind in considering the data 
here presented that engine No. 1 was the first of this 
make and size installed for commercial service in this 
country, and that engine No. 2 (the one tested) was of the 
same lot of five engines, and was put in a shorb time after 
No. 1. Since they were installed, gas enginery has made 
a considerable advance, and the performance of this 
machine is probably not as good as an up-to-date engine 
would give. It is expected that the engine wil 
thoroughly overhauled and brought up to date during 
the coming winter. In case this is done another test will 
be run in the spring, whence will be possible some 
—— —— ee 

ief amon e chan expec to give greater 
economy will Se the substitution of solid oil in the 
crank case instead of oil and water as at present. It 
is stated on good authority that the presence of water in 
the oil when exposed to the conditions met with in the 
cylinder, very much injures its lubricating effect, whence 
comes rapid wear of cylinders and ings, and, con- 
sequently, low mechanical efficiency. Care must be 
exercised in the amount of oil permitted in the crank 
case, lest so much reach the cylinders as to carry flame 
over an exhaust stroke and ignite the next succeeding 
charge and with it the mixture in the distribution pipe. 
Any considerable amount of this “‘ back firing” ES a 
very detrimental effect on the engine im general, and 
seriously interferes with good governing. Back firing 
may | caused by a leaky admission valve or a 
ret L, ~ caging on which the admission valve is seated 
see Fig. 4). 

Cases have been reported where engines are ones on 
gasoline in which a coating of burnt oil has collected on 
the end of the piston. is, it is thought, may come to 
high enough a temperature to ignite the incoming — 
At any rate, the ‘‘ back firing” ceased with its removal. 

The red glow of the exhaust pipe at night, or the red- 
hot condition of the copper used in determining the 
exhaust temperature, bore convincing evidence of the 
temperature within the cylinder. This high tem- 
perature gives some trouble with the exhaust valves, 
making ib necessary to watch them quite closely lest a 
little leak soon burns out into a hole of considerable 
dimension. This intense heat sometimes caused the 
breaking off of the exhaust-valve stem. The use of more 
metal in the valves has practically ended these troubles. 

In a gas-engine Fg row the certainty of action depends 
upon a number of details, such as quality and time of 
ignition, proper compression, right ——. of gas to 
air, control of cylinder temperatures, Any one of 
these defective to any considerable degree is quite sure 
to stop or prevent the starting of the engine. In one of 
the preliminary tests on this engine an observer acci- 
dentally struck one of the incandescent lamps in the 





igniting circuit. The lamp was apparently uninjured, 
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but the — at once slowed down. An examination of 
the lamp showed that just the tip end of the bulb had 
been broken off, thus destroying the vacuum within, and, 
consequently, the igniting circuit. : 

On another occasion sand was deposited in the jacket 
from the cooling water, making it impossible to cool the 
cylinder properly, The result was that the heat of com- 
pression furnished a high enough temperature to ignite 
the charge, and the engine was run for some time without 
the igniters in operation. : 

At various times the gas supply for the city has been 
shut off. Under such circumstances the —— (acting as 
@ pump) has continued to draw gas from the mains, and 
to run through such shut-offs of thirty minutes’ duration, 
Soon after the gasoline vapour generator was installed, 
artificial gas was piped to the plant, and — so much 
more convenient for yt ey runs that the vapour 

merator was not used, and at the present writing has 

nm removed. 

In the warm months of summer some trouble has been 
experienced in cooling the jacket water in the cooling 
tower. Asa result, a motor and pump was installed at 
the river bank some distance away, and the jacket water 
secured from that source. As soon as the warm months 
are over the cooling tower is used again. When the 
engine was first installed, cast-steel gears were used 
which, on giving trouble, were replaced by steel-cut 
gears, This change has ended the trouble from that 
source. 

Natural gas is sold to the company by meter at the rate 
of .07 dol. per thousand cubic feet. 








BOILER EXPLOSION AT SHIPLEY. 
A FORMAL investigation has been held at the Town 
Hall, Shipley, by Mr. Howard Smith and Mr. 
Pilcher, into the circumstances and cause of a boiler ex- 
oe which occurred on October 28 on the premises of 
fr. J. H. Swithenbank, coal merchant, Windmill C: e 
Shipley, and by which one man was somewhat severely 
scalded Mr. K, E. K. Gough appeared for the Board of 
rade. 


After Mr. Gough had = rape the proceedings, Mr. 
Swithenbank stated that the boiler, which was of the 
vertical type, was purchased 7 him second-hand. A day 
or two before the explosion he called in a friend named 
Hartley, who was | engineman, to give him an opinion 
as to the fitness of the boiler. He had not used it for 
some time, and was anxious to determine the pressure at 
which it could safely be worked. It was used for driving 
an engine to cut hay for horses, also for working a cir- 
cular saw. The feed water was taken from the town 
mers He had heard that it was not good for boilers. 

G. J. Hartley, engineman, at Water Pit Mills, Shipley, 
said he had been engaged 12 years in looking after a 
boiler at the mills where he worked. When he examined 
the boiler for the last witness he came to the conclusion 
that it was in good condition and fit for use. It was 
tested by hydraulic pressure to 75 lb., and he felt quite 
certain at the time that it would stand a working pres- 
sure of 40 lb. per square inch with perfect safety. 

From other evidence which followed, it mane 1 appear 
that at 7 o’clock on the morning of the explosion the 
boiler was filled to within an inch of the top and then 
the fire was lighted. At 10 o’clock a pressure of 30 Ib. 
by the gauge had been reached, and then something went 
wrong, which necessitated the stoppage of the engine. 
Before it could be started again the boiler exploded. 

Mr. George Campbell, engineer surveyor to the Board 
of Trade, gave a report on an examination he had made 
of the exploded boiler. It was of the vertical type, made 
of iron, and measured 5ft. 6.in. in height by 3 ft. 6 in. 
in diameter. The firebox was 2 ft. 10 in. in diameter and 
appeared to have been originally ,; in. thick, Some 
repairs had ‘been made to the boiler at one time. The 
general condition of the boiler was good, but the firebox 
was seriously corroded and was worn out. If the feed 
water was of a corrosive nature its action on the iron 
plates of the boiler would be very rapid. He was quite 
satisfied that corrosive water had been used. 

Mr. J. 8S. Rhodes, clerk to the Shipley Urban Council, 
said that in the West Riding of Yorkshire the water from 
the moorlands was affected by the acids from the heather. 
By the advice of experts that effect was now being neu- 


tralised by the introduction of a certain chemical into the | Co: 


water, and no a as to the Shipley water being 
corrosive had been heard for a long time. 

In giving judgment, Mr. Howard Smith said the explo- 
sion was cau by overpressure of s the fom. eo 
being quite worn out and of no use at all. The owner had 
not the training or experience necessary to enable him to 
examine a boiler and to determine the pressure at which 
it could be safely worked, neither had the engineman, 
Hartley, sufficient knowledge to enable him to properly 
examine it. There was no proper reason for Mr. Swithen- 
bank to believe that Haitley was qualified to examine 
the boiler, and, in a measure, the explosion was due to 
incompetence on the part o* emg who, however, was 
rendering help to the best of his ability. Mr. Swithen- 
bank should tn gene to a thoroughly ——e person 
to have pronounced a judgment on the fitness or other- 
wise of the boiler. The value of the statement that 
the water had recently corroded the plates of the firebox 
was rendered ni/ by the fact that for the last three years 
the corrosive element in the feed had been neutralised by 
the introduction of some substance as pointed out by Mr. 

hodes. The truth was that the boiler was used up, and 
was quite unfit to be worked for some considerable time 
before it burst. 5 

On this me of the Commissioners, Mr. Gough asked 
that a portion of the costs of that inquiry should - borne 
by the owner. 

Mr. Swithenbank appealed to the Court for lenient 





treatment. It would be, he said, a great hardship for 

him if he had to bear any of the costs, and it was not his 
fault that the e ion took place. d 

Mr. Howard Smith, in reply, said that Mr. Swithen- 

bank had given his evidence quite fairly, and the Court 

would e a very light order indeed. They could not 

t his excuse for the explosion, and he must paya 

ty. That penalty was 10/. to be paid to the Board 

of Trade to 
gation. 


8 the costs and expenses of that investi- 








LAUNCHES AND TRIAL TRIPS. 

THE steel screw steamer Helsingborg, which Messrs. 
William Gray and Co., Limited, have built to the order 
of the yy arerge my of pow om ran her trial 
trip on the 8th inst. She is of the following dimensions : 
Length over all, 312ft.; breadth, 43 ft.; and depth, 
22 ft. 34in. Central ine Engine Works’ triple- 
ex ion engines, having cylinders 22in., 35in., and 
59 in. in diameter by 39 in. stroke have been fitted, to- 
gether with two large steel boilers working at a pressure 
of 160 1b. per square inch. The vessel was in ballast 
trim, and with the log overboard averaged a speed of 
104 knots, the performance of ship and machinery being 
highly satisfactory. 





The s.s. Rosalie, a steel screw spar-deck steamer built 
| the Northumberland Shipbuilding Company, Limited, 
of Howdon-on-Tyne, and owned by Messrs. John Cory 
and Sons, Limited, left the Tyne for her trials on the 
12th inst, The mg 7 dimensions of the steamer are 
370 ft. over all 48 ft. beam by 30 ft. 10 in. depth 
moulded, with a deadweight capacity of over 7000 tons 
on & moderate draught of water. 


The pes machi- 
J. | nery has been constructed by Messrs. the Wallsend Slip- 


way and Engineering Company, Limited, with cylinders 
23 in., 384 in., and 65 in. in diameter by 45 in. stroke, the 
working pressure being 180 Ib. Throughout the trial 
trip the engines ran most satisfactorily, the vessel main- 
taining a speed of over 11 knots per hour, the indicated 
horse-power being over 2000, 





On Saturday, January 13, Messrs. Mordey Carney 
(Southampton), Limited, launched from their Woolston 
Works two coal barges for the French Government, of 
the following dimensions: Length, 90 ft.; breadth, 
18 ft. Gin. ; depth, 9 ft.6in. These are specially 
designed for the coaling of the French Navy. ey are 
built of heavy scantlings and protected by three solid elm 
fenders on either side 8 in. square, and the bottom of the 
vessel is similarly ected by two grounding fenders. 
The barges are divided into eight compartments, four of 
which are utilised for the stow of 150 tons of coal, 
the compartments immediately before and abaft the coal- 
holds being fitted out as storeroom and crew’s quarters. 
They are provided with suitable bollards forward and aft, 
hand-winch and timber-heads, and the rudder is of the 
single-plate type. The firm are constructing in all six of 
these barges. 





Messrs. William Simons and Co., Limited, Renfrew, 
launched on the 13th inst. the ‘‘Shunkai Maru No. I.,” 
a steel twin-screw pepe dredger constructed to the 
order of the Osaka Harbour Board, Osaka. The vessel, 
which is to be employed in the improvement of the 
Osaka Harbour, is classed at Bureau Veritas. She has a 
hopper capacity for 600 tons of spoil and the buckets are 
of ample capacity to raise 500 tons of free soil per hour, 
having a maximum dredging depth of 36 ft. below water 
level. The propulsive power is supplied by two sets ef 
compound surface-condensing engines and two mild steel 
boilers of 120 Ib. working pressure, either set of engines 
being capable of driving the dredging gear. The hopper 
doors are raised by steam appliances. Powerful steam 
winches are provided at bow and stern for mancuvring 
the vessel when at work. 


The s.s. Capri, a wood cargo steamer built by Messrs. 
Brunchorst and —, Bergen, Norway, went on her 
trial trip Jan 15. She has been built to the order of 
Mr. P. Hamre, m, The vessel has a capacity for 
carr’ ing 850 tons deadweight. The engines and boiler 
are built by the Laxevaags Engineering and Shipbuilding 
mpany, Bergen, Norway. They are of the triple- 
— type, about 380 indicated horse-power, with 
cylinders 12} in., 20 in., 32 in. in diameter by 26 in 
stroke. As of 104 knots was obtained. She is pro- 
vided with Bower’s patent rapid-closing apparatus for 
ae fete worked from bridge as well as engine-room, 
and Bower’s patent protection box for propeller shaft. 








The s.s, Strombus was taken for trial on the 16th inst. 
by Messrs. Sir W. G. Armstrong, Whitworth, and Co., 
ited, of Newcastle, by whom she has been specially 
constructed to the order of Messrs. M. Samuel and Co. 
(Shell Transport and mange Company), of London, 
under the direct supervision of Messrs. Flannery, Bag- 
lay, and Johnson, of London, to carry petroleum in 
ulk and general cargo. Amongst other features she has 
been designed for the burning of liquid fuel. Her prin- 
cipal dimensions are: Len between saeaiinmen, 
410 ft. ; beam, 52ft. ; depth moulded, 33 ft. 9 in. ; with a 
total deadweight capacity of 8450tons. The whole of the 
fore part is reserved for cargo space, the engines and 
accommodation for the officers being aft, and 
the accommodation for the captain and his deck officers 
in the bridges. The crew is housed in the spacious fore- 
castles foreward. The liquid fuel ents have 
been subjected to exhaustive trials, and have proved in 
roo fogs 4 satisfactory, the steam being well maintain 
On the trial ~~ average was 10.6 knots. The 
main engines have been built by the North-Eastern 


ed. | for 1892, 226,284/.; for 1891, 115,1 
86,6647. It will be seen that 
progress year by year. 





ny, Limited, Sunderland, 
i } 16 in., and 77 in. in diameter, 
with a 48 in. stroke, taking steam from three large 
single-ended boilers at a working pressure of 180 lb. per 
square inch. 


Marine 


ts. Com 
and have eplis ders 38 in., 


On January 17, Messrs, Irvine’s Ceipheiting and Dry 
Docks Company, Limi: launched from their shipyard 
at West Hartlepool a ly modelled steel screw steamer 
named Vauxhall, built for the West Hartlepool Steam 
Navigation Company, Limited. She is of the following 
dimensions: Length, 352 ft.; breadth, 48 ft.; depth, 
272 ft.; and of a measurement cargo capacity of 8000 
tons. She is of the single-deck Lape with poop, bridge, 
and forecastle. The vessel is built to Lloyd's highest 
class under special survey, and is capable of carrying a 
large cargo on a light draught. A double bottom is fitted 
throughout on the cellular principle for water ballast, 
and t ane es as a trimming tank. She 
is constructed with deep frames, web frames, and longi- 
tudinal stringers, thus di ing with hold beams, which 
give clear holds for the storing of bulky ace. Six 
watertight bulkheads divide the holds; each hold is fitted 
with iron grain divisions. She has extra large cargo 
hatches, and is equipped with double derricks at each 
hatch, ‘six steam winches, and all the latest improvements 
for rapid loading and discharging. The saloon and cap- 
tain and officers’ accommodation is provided at the fore 


end of the bridge. The sanitary, ee and light. 
ing ments are on the most approved lines. En- 
ines of the triple-expansion type are 


’ é ing supplied by 
essrs. Sir Christopher Furness, ‘Westgarth, and Co., 
Limited, of Middlesbrough, with cylinders 25 in., 40 in., 
and 66 in. in diameter, with a stroke of 45in., steam bein 
supplied by two single-ended boilers constructed to wor 
ata pressure of 160 lb. The hull and machinery have 
been — during construction by Messrs. R. Craig 
and A. B. France, the owners’ superintendents. 


The third-class cruiser Pandora, which was laid down 
in No. 11 dock at Portsmouth on January 3, 1898, was 
floated on the 17th inst. This vessel, which was designed 
by Sir William White, Director of Naval Construction, 
is one of two third-class unsheathed protected cruisers 
now nine, the other, the Pioneer, being under con- 
struction at hatham. Nine similar third-class cruisers, 
of a slightly less sage: have already been launched 
and completed. The principal dimensions are: Length 
between perpendiculars, ft.; length over all, 
318 ft. 6 in.; breadth, extreme, 37 ft.; mean draught 
of water, 13 ft. 6in. ; displacement, 2200 tons. A steel 
deck roy 934 at the sides, and varying in thickness from 
4 in. to 2 in., has been worked throughout the length of 
the ship in the neighbourhood of the water line, forming 
a watertight boundary and a protection to the 
engines, boilers, magazines, &c. The Pandora will be 
propelled by twin screws, each driven by an independent 
set of vertical triple-expansion engines, capable of de- 
veloping, at the working pressure of 250 Ib. to the square 
inch, an indicated ee of 3500, or 7000 for the 
two sets of engines. With this horse-power, a speed of 
about 20 knots will be realised. Steam will be supplied 
4 eight water-tube boilers of the Thornycroft type. 

hese engines and boilers are being built in Portsmouth 
Yard. e —- coal carried at the above draught 
is 250 tons, althoug ore is made for stowing & 
much ramount. The armament will consist of eight 
4 in. qui — guns, two being on the forecastle, two 
on the poop, and the remainder in the waist of the ship 
—eight 3-pounder quick-firing guns, and three .45 
Maxinis. Two above-water torpedo tubes will be car- 
ried. These tubes will be armoured, the thickness of the 
armour varying from lin. to3in. The complement of 
the Pandora when commissioned will be 224 officers and 
men. 


The steel screw steamer Oro, built by Sir Raylton 
d Co., Limited, Cleveland Dockyards, Middles- 








Dixon an 
—. to the order of Messrs. Gellatly, Hankey, and 
Co., London, for the Plate Steamship Company, Limited, 
was taken out to sea for her official trials on the 19th inst. 
Her principal dimensions are: Length, 352 ft. 4 in. ; 
breadth, 47 ft.; depth moulded, 25 ft. 9in.; and has & 
deadweight carrying capacity of about 5300 tons on a 
light draught of water. ap ag ono engines have 
been fitted by Messrs. Sir ©. Furness, Westgarth, and 
Co., Limited, Middlesbrough, having cylinders 25 in., 
40 in., and 66 in. in diameter by 45 in. stroke, with two 
large single-ended boilers working at 180 lb. pressure and 
fitted with. Howden’s system of forced draught. 


The Seagull, torpedo gunboat, returned to Portsmouth 
on Saturday, the 20th inst., at the conclusion of her sixth 
run of 1000 miles. this occasion the actual mil 
was 903, but the weather was thick, and heavy seas broke 
over her in such volume that there were 6 in. of water on 
the mess deck, so that she was allowed to go into harbour. 
The Seagull is the only ship in the British Navy with the 
Niclausse boiler. The first four trials were at 1350 indi- 
cated horse-power, and the coal consumption worked am 
at 1.9 lb. per unit of power per hour. The fifth am 
sixth trials were at 1600 indicated horse-power, and here 
again the consumption began with 1.9 Ib., but at the last 
run it was brought down to 1.84 Ib. 








Wesrern Austratia.—The value of the gold exported 
from Western Australia last year is estimated at 
6,246,7297. The corres ing value for 1898 was 
3,990,693. ; for 1897, 2,534,976/. ; for 1896, 1,068,805. ; 
for 1895, 879,748/. ; for 1894, 787,0997. ; for 1893, 421, 3857. ; 

$2/.; and for 1890, 
there has been a continuous 
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ELECTRICAL APPARATUS. 
M. Justi London. (A. 7. Nye, New 





| _ 2129. J. T. Niblett and M. Sutherland, London. 
Preventing the Creeping of Aci¢s. January 31, 1899.— 
For the purpose of Lrotiengy the creeping of acids and the 
like in electrical apparatus, the part to be protected passes 
through an oil trap, whereby the progress of the deleterious 
matter is arrested. In one form, which is stated to have given 
satisfactory results in connection with the conductors of secondary 
batteries, the conductor passes through an (J-shaped tube of 
non-conducting material charged with oil, which prevents the 
electrolyte from creeping further along the conductor. In other 
cases, the vessel containing the intercepting medium may be of 
trough shape, into which a bight of the conductor oe: or the 
trough may be divided by one or more diaphragms dipping into 
the intercepting medium ; and if desired the conductor may be 
a a) and over alternatediaphragms. (Accepted December 


GAS ENGINES, PRODUCERS, HOLDERS. &c. 


26,254. W. H. A. Sieverts, Hamburg, Germany. 
Incandescence Mantles, [5 Figs.] December 12, 1898.— 
Incandescence mantles are strengthened at their upper and lower 
edges, and at intermediate zones, by means of strips of thick or 
reinforced meshes, such strips being more strongly impregnated 
than the remainder of the fabric. It is claimed that by means of 
these reinforced strips the durability of the mantle is considerably 
increased, since it is strengthened where most liable to injury in 

f 








27,334. P. : e, 
York.) Telephone Receiver. [5 Figs.) D 27, 
1898.—For the pu of readily adjusting the magnet and 
securing it in position, and for preventing the expansion of 
the magnet cores (with consequent loss of adjustment), due 
to the heat of the hand, and the transmission of electric shocks 
to the operator, the shell or casing of the receiver is made 
entirely of insulating material, and has an interior space or 
chamber of sufficient size to receive the magnet without touch- 
ing itat any point. An internally-threaded sleeve is secured to 
or embedded in the wall of the shell or casing near the end which 
receives the diaphragm, encircling the central chamber, and pro- 
vided with an inwardly projecting flange. An encircling collar 

















secured to the magnet at a corresponding point is screw-threaded 
to engage the sleeve, and is provided near its circumference with 
one or more set-screws parallel to the axis and arranged to im- 
pinge upon the flange of the sleeve, their heads being accessible 
from the open end of the shell when the diaphragm has been re- 
moved therefrom. When the a has been adjusted by rotat- 
ing it with its collar within the sleeve, the set-screws are turned 
until they bear upon the flange, and so cause the collar to bind 
within the sleeve and prevent its further rotation. The magnet 
is furnished with a clamping block fitting cs within the 
screwed collar; and a bolt is through the block and the 
arms of the magnet to bind all firmly together. (Accepted Decem- 
ber 20, 1899.) 


27,335. P. M. Justice, London. (4. 7. Nye, New York, 
U.S.A.) Telephone Transmitter. [3 Figs.) December 
27, 1898.—For the pur, of preventing the granular carbon 
between the electrodes of a transmitter from becoming packed so 
hard that speech is no am yd distinctly transmitted, the recep- 
tacle in which it is contained is secured to the diaphragm instead 
of to the shell of the transmitter, the carbon being thus agitated 
whenever the instrument is used, so that packing is entirely pre- 
vented. The receptacle may conveniently be loosely sl:pped on 





the shank of the electrodes, and secured thereon by a thin nut. 
An insulating washer is loosely mounted on the shank of the fixed 
electrode to close the open end of the receptacle and to retain 
the granulated carbon. The cavity of the receptacle is eccentric, 
the greatest eccentricity being normally placed downward. 
Should the carbon become somewhat packed, the cap which 
supports the diaphragm is removed, and the receptacle is rotated, 
whereby the carbon is overturned and loosened. (Accepted 
December 20, 1899.) 


17,507. V. J. Feeney, London. (Allgemeine Elektrici- 
tits Gesellechaft, Berlin. Hiectric . (2 Figs.) August 
28, 1899.—The automatic cut-out for the current which, when 
illuminating bodies com of second-class or eloctrolytic con- 
ductors are employed effects the preliminary heating, is, accord- 
ing to this invention, contained in the stem of the lamp, instead 
of in its socket, the lamp being thus adapted to be screwed into a 

















socket of the Edison-Swan or like type, in the same manner as an 
ordinary incandescent lamp. A protecting plate made of a mate- | 
rial which is a bad conductor of heat, is arranged between the illu- 

minating body and the stem, to prevent the latter from being 
heated. In a modified form of the invention, this plate is made 


q of the tion of the flame and friction against the 
buraer, due to alternate expansion and contraction when the gas 
is ignited and extinguished. (Accepted January 8, 1900.) 


GUNS AND EXPLOSIVES. 


1113. A. T. Dawson and L. Silverman, London. 
Cartridge Belts for Machine Guns. [16 igs.) January 17, 
1899.—The belt is provided with metallic clips or holdera, en- 
closed within tubes or sheaths of webbing formed in or attached 
to the band, and secured thereunto with rivets. It is claimed that 
the introduction of the clips is highly advantageous, since cart- 
ridges may easily be pushed point foremost into the clip, while 
the textile tube limits the elasticity of the clip, and prevents the 
cartridges from being accidentally displaced. A special tool is 
provided for use with a belt such as is above described for ~—e 
the pawls forming part of the belt feed mechanism, when it is 






oe 


Fig 1. pt 
jy: i @, 
. YI 
. ae Jail j 

q 
| 
| | 
| 

















(ways Niswanseses . 


desired to withdraw the belt from the gun, after a 
of the cartridges contained in it have been fired. he form of 
this tool may be considerably varied, but is such that by insert- 
ing it into the feed aperture of the frame, the pawls can be readily 
lifted to an extent sufficient to disengage them from the belt. 
Instead, however, of employing this tool, the pawls may be pro- 
vided with tails or projectlons extending outside of the feed-box, 
so that they can be depressed by the os of the operator to 
disengage the feed ends of the pawls from the belt, so as to 
allow it to be withdrawn from the gun. (Accepted December 20, 


rtion only 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


21,261. T. E. Ryan, San Francisco, U.S.A. Pipe 
Wrenches. [6 Figs.] Uctober 24, 1899.—This invention relates 
to pipe wrenches, and a wrench, according to this invention, 
comprises a fixed jaw on one end of a shank and also a 
hook-shaped swinging jaw made separate and separable from 
it, so that it can work over the fixed one and grasp the pipe. 
The outer end of the fixed jaw is finished with a quarter- 
round face, to which is attached a segmental piece having a 








serrated surface on its outer edge, and on its inner curved sur- 
face a lug mortised into the fixed jaw and held by a pin, thus 
enabling the segmental piece to be separated when it becomes 
worn, and a new one substituted therefor. The swing jaw is held 
in position by a latch piece that closes the open ends of the 
sockets in which the pin works, and the said pin by occupying the 
different recesses, enables the wrench to be adapted to different 
sizes of pipes. (Accepted December 13, 1899.) 


487. R.W. Paul, London. Mechanical Movement. 
[6 Figs.] January 9, 1899.—The main object of this invention is 
to provide means for driving intermittently a shaft or wheel from 
another situated approximately parallel thereto, and of prevent- 
ing shock or jar on the stopping or starting of the driven wheel. 





in one piece with the lower part of the base or stem of the lamp. 
(Accepted December 20, 1899.) 


Means are also provided for locking the driven wheel in the 


doing this being described. Motion is transmitted from the 
driving to the driven shaft by means of a disc mounted upon 
the former, and having at intervals around its periphery 
a series of pins which engage radial ribs on, or slots in, another 
disc mounted on the driven shaft, the various parts beingso pro- 





portioned that the pins engage with and leave the ribs or slots in a 
direction tangential to the periphery of the disc on the driving 
shaft. Several driven wh may be actuated by a single driving 
wheel and such wheels may be interlocked with each other by 
catches. (Accepted December 20, 1899. 


MILLING AND SEPARATING MACHINERY. 


350. G. Fischer, London, Treating Crushed Ores 
or Mineral Slimes. [3 oe 6, 1899.—The ores 
or slimes to be treated are au tically fed from a fiushin 
cistern, at intervals, into a tank having a conical bottom, fit 
with a valve at its lowest point. A syphon dips into the tank, 
which is contracted at the level of the upper or horizontal por- 
tion thereof, so as to fill rapidly, and prevent partial action of 
the syphon. The valve in the bottom of the tank has on the 
upper end of its spindle a ball which enters and nearly closes the 
entry of the syphon, the section of which is, however, enlarged 














(ose) 


immediately over the ball so that the flow through the same is 
not interrupted when the valve is raised; the action of the 
syphon thus simultaneously opening the valve: The heavier 
matter deposited in the tank is thus drawn off through the valve, 
while the lighter matter is withdrawn through the syphon. 
Several such syphons may be used, having their 6 at 
different levels within the tank, for the purpose of separating 
matters of different densities. A modification of the above 
apparatus, — several series of vessels, is illustrated and 
described. (Accepted December 20, 1899.) 


SHIPS AND NAUTICAL APPLIANCES, 


2093. M. Bouchet, Paris. Navigable Vessels. 
(17 Figs.) July 22, 1898.—For the purpose of increasing the 
vertical reaction or lifting effect upon a vessel of the masses of 
water set in motion by the hull, and thus enabling an increased 
to be obtained, or a less expenditure of power, the hull is 
so formed as to present at its lower part two walls merging with 
its external form, so as to form under the hull a channel of 
varying cross-section which is constantly immersed and entirely 
open at the underside and at the ends ; the width of this channel 
diminishing from the bow toa given point in the length of the 
vessel, beyond which point it again increases, so that the channel 
somewhat resembles the half of a Venturi tube open along its 

















underside. The variation in the internal sectional area of the 
channel may be obtained by varying the inclination of the bottom 
of the vessel or the width of the walls. The language of the 
claim and of parts of the fication suggests that the section 
of the channel diminishes from bow to stern; but the various 
drawings do not ap; to support this view, as from them it is 
evident that the minimum cross-section is about midship 
section of the ship. The invention would appear to be particularly 
> to small vessels intended to travel at a very high rate 
oO in which as ordinarily constructed the wave-making loss 
of energy is very t,and quite out of proportion to the skin 
friction losses. ccepted December 20, 1899.) 


26,806. ¥. B. Thompson, Dundes. Ships’ Steering 
Gear. Figs.) December 20, 1898.—On the wunilet aaae is 


fixed a quadrant having on its periphery a dovetailed groove, in 
which slides a curved rack meshing with a toothed pinion secured 
to and mounted on a vertical shaft, which may be rotated by a 
steam or electric motor, through a worm and wormwheel or 





position of rest ready for its next movement, various ways of 


otherwise, as desired. The ends of the rack are secured to those 
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of the quadrant by means of springs, which serve to prevent the 
transmission of shocks from the rudder to the steering gear and 
The rack ~~ may be arranged to give a varying 

advantage of which increases as the rudder 


Fig.1. 


motor. 
leverage the mechani 


























is moved from amidships towards starboard or port. The pinion 
may be keyed on its shaft, or it may be detachably mounted 
thereon through a clutch, to permit the rudder to be actuated by 
hand when desired. (Accepted December 20, 1899.) 


832. J. Mollison, Glasgow. Propeller 
(2 Figs.) January 13, 1899.—This invention relates to propeller and 
other heavy shafts, or to the bearings and entire construction of 
rolis, and has for object to minimise the danger of fracture, which 
is specially troublesome in the case of propeller shafts, and also 
to provide support in the length of the shaft or bearing to 
lessen lateral strain and vibration. The shaft is bored out 
centrally, or formed hollow leaving an outer shell into which is 




















driven a core of strong fibrous iron, slightly tapered towards one 
end, so that when the coreis driven in the smaller end forward 
a solid shaft is formed. In order further to bind together the 
outer and inner parts of the shaft, keys may be driven between 
them to serve to transmit the rotatory motion. To prevent 
longitudinal movement between the outer and inner portions 
of shaft, the inner shaft or core is extended, and a nut or pin 
used to fasten the same to the outer shaft. (Accepted Decem- 
ber 18, 1899.) 


35,079. T. Hope, Sproughton, Ipswich. Paddle 
Wheel. [5 Figs.) July 21, 1899.—The floats are maintained in 
a vertical position during the revolution of the wheel by means 
of alternative arrangements of — gear. According to one 
py moe the spindles on which the floats are mounted pro- 
ject through the frame on the side nearest the hull; and are fur- 
nished with toothed wheels which are geared to a fixed toothed 




















wheel of the same diameter (concentric with the shaft through 


intermediate wheels carried {by the frame. In modifications of 
the invention illustrated, but not des:ribed in detail, one or more 
chains pasos around the central fixed wheel are substituted for 
the intermediate wheels ; and the wheels on the spindles of the 
floats appear in these constructions to with one another, so 
as to form a continuous train returning into itself. (Accepted 
December 20, 1809.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


7872. F. Spangenberg, Mag , Germany. 
Steam eB, {5 Figs.) April 7 ope, invention 


relates to apparatus whereby the pressure of steam in a 
engine may be i d when desired without altering the boiler 
pressure. For this purpose there is between the boiler 
and the main valve chest a receiver and a single-action com- 
mes pump fitted with check valves, by means of which steam 
rom the boiler is compressed into the receiver by means of an 
auxiliary engine, and passes to the main valve chest. The piston 
of the Lape 9 is on the same rod as of the auxiliary engine, 
and the cylinders of this engine and those of the pump may be 








formed integral. According to a modified arrangement, the 
exhaust steam from an engine passes into a receiver, and a com- 


ote § 
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ressing engine forces this steam into a second receiver, whence 


t again passes to drive an engine. (Accepted December 13, 1899.) 1 


W. B. Thompson, Dundee. Surface Con- 
a. {1 Fig.) Seomiver ti, 1898.—This invention relates 
to surface condensers, its object being to economically condense 
exhaust steam. The condensers are divided each into two parts, 
so as to lessen the range of temperature in each somewhat in the 
same way as steam engines are compounded. The two con- 
densers are in steam and water communication with each other, 
the steam first ng from the upper condenser, where it meets 
the hottest condensing pipes, and thence along and down through 
































the connecting pipe at the other end into the lower condenser, 
after traversing which it flows into the outlet 24 to the air- 
pump. The steam on entering the condenser is distributed 
along the tubes by coming in contact with a pony weer The 
cooling water takes a reverse direction, age J first through the 
lower condenser and rising at its end into the upper one, and 
then through the tubes to the outlet pipe. The lower chamber 
may be utilised in marine work as a donkey condenser, by closing 
the sluice valve which is placed at the junction of the two con- 
densers. (Accepted December 18, 1899.) 


2285. G. Cooper and the Leeds Derg Company, 
Limited, Leeds. Boiler Flues. [2 Figs.) February 1, 1899. 
—A plain tube of a uniform thickness slightly exceeding that of 
the finished flue is heated and then rolled in a mill having rolls 
arranged and co ated in such manner as to form on the tube 
cylindrical portions of greater thickness than the original tube 


on a fulcrum £0 arranged either above or Lelow the rod, that its 
free end, which actuates the lever by which the valve is raised 
moves in a curve which may be elliptical, but is preferably such 
as to effect a gradual raising, but a sudden closing, of the valie. 
The lever acts upon the valve spindle through an intermediat¢ 
connecting piece in which it can be longitudinally shifted by 
means of a movable fulcrum lever. The eccentric rod, acting 
upon the free end of the valve lever, raises the valve during a 
period determined by the position of the lever relatively to the 
end of the eccentric-rod. In order to avoid detrimental action 
upon the valve gear when the engine is reversed, the valve lever 
may be adap to act on the valve only when it moves in an 
upward direction, its contact with the valve epindle being main- 
tained by means of a spring, except when it is depressed by the 
end of the eccentric-rod. The valve may then be closed by its own 
weight when it is not lifted by the lever ; or the end of the eccen- 
tric-rod may be caused to ac , during its return motion, one 
end of a curved lever, the other end of which presses down the 
1909) lever and thus closes the valve. (A December 20, 


TEXTILE MACHINERY. 


15,100. G. Mitchell and A. Craven, Bradford, 
Yorks. Throstle 8S Frame. (3 Figs.) July 22, 
1899.—For the purpose of spinning unoiled and untwisted wool 
fibre a throstle spinning frame is provided with front and back 
drawing rollers; but for the usual intermediate rollers and 
carriers there are substituted fluted rollers driven at a speed 
proportionate to that of the front rollers, and upon these fluted 








rollers are placed metallic carriers driven by frictional contact 
therewith, and supported by journals secured to saddles of the 
ordinary construction. In a modification of the invention, the 
intermediate rollers are plain, and the carriers are fluted, the 
rollers and carriers in either case serving to sustain the un- 
oiled and untwisted fibre in its travel between the front and 
back rollers of the spinning frame. (Accepted December 13, 189.) 


MISCELLANEOUS. 


27,154. E. C. Thrupp, Walton-on-Thames, Surrey. 
Spetention of Liquefied Air to Power Genera’ 
orks. [1 Fig.] December 23, 1898.—For the purpose of 
attaining high efficiency and economy in electric lighting stations, 
and under other circumstances where the demand for power is 
liable to considerable fluctuation, it is proposed to work the 
heat engines or other prime movers continuously at a speed 
sufficiently high and uniform to furnish the most economical 
results, the surplus power, when the demand is small, being 
applied to drive air compressors in connection with apparatus for 
liquefying air. When the demand for power increases beyond 
the output of the prime movers, the liquid air is wholly or par- 
tially evaporated, and heated preferably by means of waste heat, 
such as that of the exhaust steam from the engines; it is then 
applied to work engines which drive dynamos or other machi- 
nery. In some cases it is said to be desirable even to burn fuel 
for the purpose of heating the air—as, for instance, where a large 
roportion of the liquid air prepared during twenty-four hours 
s required to be used in less than three hours, or where cheap 
fuel is available. Apparatus by means of which this invention 
may be carried out, comprising cooling pipes, brine tanks, storage 









































alternately with annular outwardly projecting corrugations, the 
thickness of which, though less than that of the cylindrical parts, 
is still sufficient to enable the flue to withstand the working 
ressure for which it is designed ; thus in the course of manufac- 
ure the corrugations are thinned, while the intervening portions 
are thickened. The latter portions, instead of being cylindrical, 
may, if desired, be curved. (Accepted December 20, 1899.) 


3752. M. F. Gutermuth, Darmstadt, Germany. 
Valve Gear for Steam Engines. (3 Figs.) February 20, 





1899.—This valve gear, which is designed for high-speed — 
worked by lift valves, comprises an eccentric whose rod oscillate. 





parti ts, and other devices for liquefying the air and for sub- 
sequently utilising it as a source of power, are described in detail 
and diagrammatically illustrated in the drawing. (Accepted 
January 8, 1900.) 


19,700. H. H. Lake, London, (P. J. Healey, Hyde Park, 
Massachusetts, U.S.A.) Sewer -Cleansing Machine. 
(6 Figs.] September 30, 1899.—This apparatus comprises a truck 
fitted with a rear roller which runs along the bottom of the sewer, 
and a pair of front rollers obliquely mounted along the lower 

rtions of its sides, to prevent the truck from oscillating. On the 

k portion of the truck is an arm which extends upwards, and 
carries a roller which travels along the top of the sewer. The 
front of the truck carries a shovel, mounted on a hinge, and 























capable of being raised above the bottom of the sewer by means- 
of a cord and pulley when desired. The truck is moved by means 
of rods, which are attached to the front of the truck and to each 
other, and may be inserted through a manhole into a sewer of 
small diameter. The truck may carry a light, and can be used to 
determine the position of junctions and faults, for which purpose 
the length of the rods is made 5ft. A modificatiou of the ap- 
paratus, comprising a steel wire brush behind the shovel, is als? 
described. (Accepted December 13, 1899.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in oe] 
United States of America from 1847 to the present time, — 
reports of trials of patent law cases in the United States, may rd 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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THE STANDARDISATION OF SCREW 
THREADS. 
(Continued from page 111.) 

5. Sellers (1864) (Fig. 4).— William Sellers, of 
Philadelphia, recommended a modification of the 
Whitworth standard. Fig. 4 shows the form 
of this thread, the same letters applying to 
similar parts as in Fig. 1 (see page 111 ante). The 
form of the thread is that of an equilateral triangle 
(60 deg.) truncated so as to present a flat surface 
at the point and root (see i, k and e, f). The depth 
of the thread h, is equal to .65 p, and the total 
depth hy enclosing the outer and inner points of 
the triangle at a, b, c is .866 p. The pitch is 
nearly p = .1d. -+ .025, and the diameter at the 
root of the thread is d, = .87 d — .03. The depth 
of the thread .65 corresponds very approximately to 
that of Whitworth—.64 p. The Sellers standard 
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has become of general adoption in the United 
States, and the special advantage claimed for it— 
that of the square-faced and rooted threads—has 
been endorsed by a large number of the various 
standards that have been set up since 1864 in 
various parts of the Continent. the following 
Table is a summary of the Sellers threads for 
different sizes of bolts, these latter advancing by 
sixteenths, eighths, and quarters of an inch. 


TABLE V.—The Sellers’ System (1864). 




















] 

Number of Threads per Inch. | 
Diameter. a pS08C B52] “Goh. 

Calculated, Adopted. | 
Ir, mm, mm, 
4 6.85 20 20 1.27 
rs 7.94 17.54 18 141 
s 9.54 15.5 16 | 1.59 
We 11.10 13.9 14 1.81 
4 12.70 12.5 13 1.95 
14.28 11.5 12 2.12 
g | 16.88 108 ll 2.81 
i | 19.05 9.34 10 9.54 
4 22.22 8.40 9 2.82 
1 | 25.40 7.63 8 3.18 
1h | (28.58 6.98 7 3.63 
ee 6 48 7 3.63 
13 | 84.92 6 06 6 4.23 
1h 38.10 5.77 6 4.23 
14 41.28 5.40 5} 4.62 
| 44.46 511 5 6.08 
140 | ~S47.62 4.87 5 F.08 
2 | 60.80 4.64 4} | 5.65 
9 6 | 57.15 4.31 44 |. 5.65 
24 63.£0 400 4 | 6.35 
2 69.85 3.76 4 | 635 
8 76.20 8.54 34 eee 
3} =| «82.55 3.85 34 | 7.28 
3 |S 88.40 3.19 3} [ee 
3$ | (95.95 3.04 s \cta 
4 101 6 2.92 3 | 8.47 
44 | 1080 2.81 24 | 8.88 
4 6|CCOa8 2.71 2 9.25 
4} 120.7 2.61 98 | 9.67 
5 127.0 2 53 2} | 10.18 
5} 133.4 2.45 2h | 10.16 
5} 139.6 2.38 28 | 10.70 
1? | «1460 231 28 | 10.70 
6 152.3 225 2} | 10.28 





6. The French Marine Standard (1865 - 7).— 


Particulars of this system are to be found scattered 
through the Bulletin Officiel de la Marine, from 
1865 to 1867. The section of the thread conforms 
almost exactly with that of Sellers (see Fig. 4). The 
inner and outer points of the angles are truncated, 


tions of pitch appear to be widely generalised 
according to some empirical rule, as will be seen 
from the following Table, in which the diameters of 
the bolts are given to the line b, b (Fig. 4), that is 
to the apex of the extended, and not to the surface 
of the truncated, threads. The diameters advance, 
presumably by steps of one millimetre, from 6, but 
throughout this wide range there are only nine 
variations in pitch, so that the same pitch in part 
of the series is made to do duty for 18 diameters. 
The series is contained in the following Table : 


TABLE VI.—Particulars of the French Marine 





Standard (1865-7). 


It is an bt os ry triangle, with the face and 
roots rounded and truncating the triangle, the 
radius of the curve being 0.1y. The form thus 
combines the Whitworth and Sellers system. The 
series of diameters and pitches is given in Table 


the depth cut off being equal to} hy. The propor-| VIL 


There are a number of intermediate diameters 
not given in the foregoing Table, but all the 
varieties of pitch are included. 

8. Prussian State Railways.—This thread. was 
introduced to a limited extent on the Prussian 
State railways. It is an example of the numerous 
attempts at compromise that were made to adapt 
the Whitworth system to a metrical standard. The 
thread is Whitworth set out in inches, while the 
dimensions of the bolt, nut, and head are in met- 
rical units. Table VIII. contains particulars of 
this system : 

TaslLe VIII.—TZhe Prussian State Railway System. 





| Spas Fae Baa | [ 
Number ‘piameter| Pitch || Number | piameter| Pitch 
of | of p 








Scries |  % | P ||| Series. ee 

mn. mm, mm. mm, 
oe 6 1 7 48 4 
as 8 1 . 12 5 
rs 10 1 9 56 5 
y 12 i eas 10 60 5 
~ 14 26a: Mt 64 | 5 
16 ieee | ee ee eee 
vs 18 2 | 18 "2 6 
ie 20 25° | as 76 6 
L 24 8 | 45 £0 | 6 
2 28 Toe | Ran 8t 6 
3 32 4 Be 88 6 
4 36 4 | 8 92 6 
5 40 4 | 19 96 6 
6 44 4 20 100 | 6 


| | | | | 
7. Steinlen’s System (1873) (Fi 
portant engineering firm at Mulhouse, had per- 
fected, as early as 1870, its own system of screw 
threads which was described by Mr. Steinlen in 
1873, in a paper presented to the Mulhouse 
Society.* 
TaBLE VII.—The Steinlen System. 











| 
Diameter. Pitch. | Diameter. Pitch. 
1 
mm, mm, mm, H mm. 
8 0.5 28 3.0 
4 0.75 30 8.5 
5 0.75 33 3.5 
6 1.0 BA 4.0 
7 1.26 88 4.0 
8 1,26 40 4.0 
9 1.50 43 45 
10 1.50 45 4.5 
11 | 1.75 48 5.0 
12 | 1.75 50 5.0 
13 | 2.0 55 6.0 
15 2.0 €9 6.0 
18 | 2.5 65 6.0 
20 2.5 70 7.0 
23 | 3.0 75 7.0 
25 3.0 80 7.0 


This system was shown at the Vicnna Exhibi- 


tion of 1873, and suggested to Delisle the careful 
and patient investigation of the subject, to which 
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German engineers have, since 1870, contributed so 
largely. The form of the thread is shown in Fig. 5. 











* “Bulletin dela Société Industrielle de Mulhouse,” 
1873, page 44, . 


g. 5).—This im- | 








b | 
Number} Diameter of Bolt. Number of 
of | Diameter Mea- (Threads per 
Series. | _ ——}y,. CWO OVER Thread. | “Inch. 
| Finished. | Unfinished. | 
| mm, mm, in. mm. | ~ 
3 | 10 10 952 | 16 
4 13 13 1270 | 22 
5 16 16 15.87 1l 
6 19 19 19.05 10 
7 23 23 { 22.22 | 9 
8 26 26 1 25.40 | 8 
9. 4.90 30 Ti 2857 | % 
10 | 88 33 1} 31.75 7 
a 35 36 1; 34.92 | 6 
Me 39 40 1 38.10 6 
13 | 42 43 1 41.27 5 
14 45 46 1 44.45 5 
15 48 £0 1 47.63 | 4.5 
| 














No attempt has been made by the French rail- 
way companies to adopt any uniform system, and, 
as we have pointed out, there exists no particular 
inducement for such great associations to stan- 
dardise. Mr. E. Sauvage (Bulletin de la Société 
d’Encouragement, 1894, pages 144 to 311) describes 
no fewer than 10 different types in railway use. 
Of these a few have been selected as examples. 

9. The Northern of France and Orleans Railways 
(Fig. 6).—This is illustrated by Fig. 6. The sec- 
tion of the thread is an isosceles triangle a, b, c, 
Figs. 

FRENCH RAILWAYS. 

NORO & ORLEANS. 
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with the completed depth h, = p; the face and 
root are rounded to the extent of } p, making the 
actual depth of thread = .75; the angle of the 
thread is 53 deg. 8 min. 
10. The Western and State Railways of France 
(Fig. 7).—These two railways have adopted a thread 
of similar section and aa (53 deg. 8 min.) but 
with smaller curves at the edge and root, the bends 
being equal to .075 p; from this a somewhat 
greater oe of thread results (h = .85 p). The 
section is illustrated by Fig. 7. 

11. The Eastern Railway of France (Fig. 8).— 
This company employs three types of thread. | (a) 





For carriages and other rolling stock, they use the 
section shown in Fig. 8. Here the threads are of a 
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considerably smaller angle than the last two named 
(43 deg. 36 min.) ; the curves at edge and root are 
not so sharp, so that the lines bounding the exten- 
sion of the angles (hy) are considerably farther apart 
and equal 1.25 p; the distance f, f limiting the 
depth of the thread is } p, the depth of the 
thread h being .85 p. (b) For fixed plant, track, 
and so forth, no special type of screw is specified. 
(c) For machine work there is employed a section 


Fig.7. 
FRENCH RAILWAYS. 
WESTERN. x 
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in which the depth of thread h is equal to the 
pitch p, diminished by a constant of 4 millimetre 
(hk = p — 0.5). From this arises the inconvenience 
that the threads of different-sized screws are of 
different sections. 

12. The Paris, Lyons, and Mediterranean Rail- 
way (Fig. 9).—The form and angle of thread used 
by this company are illustrated by Fig. 9 at a, b, c ; 
it has a depth h) = 1.5 p, the rounded portions 


reducing the depth by f on each side, and the 


effective depth of the thread h = p. The resulting 
angle given to the thread is 36 deg. 52 min. 

13. The Lombardo System (Fig. 10).—On the Medi- 
terranean system of the Italian State Railways, the 
English standard is largely employed, but to some 
extent a metric system is also used. This contains 
some good features and is known as the Lombardo 
system. It is illustrated by Fig. 10, where it will 
be seen that the section of the thread forms an 
equilateral triangle truncated to the amount of 
#z hy = .058 p and rounded off with a sharp curve; 
the completed depth h, = }3p, andh = .75 p. The 
diameters of the bolts made on this system corre- 






































































































spond exactly with those on the Paris, Lyons, and| sponding threads are shown in Table X., as well 
Mediterranean Railway ; the range of the series is|as those of the Saarbriick system, referred to 
y g y 
not, however, quite so great. It will be noticed | later. 
that in Nos. 21 and 25 of the series, alternative} Pyne x.—Delisle, Nos. 1 and 2, and the Saarbriick 
pitches may be used indifferently. The following ee System. . ars 
Table contains particulars of the series : 2 | 
TaBLeE 1X.—Particulars of the Lombardo System. Dlemater: Delisle, 2 0.1 | natiite, 6. 2 | aie. 
ey | Kaas he a 
Cfumber | Diameter.| Pitch. || J'gricg Diameter. Pitch. 1 eg _. — 
MEAS Bee co 5 10 
9 | y vs za .¥ >. ; 14 eg 4 
45 4 25 20 2:25 8 1.6 1.2 1.4 
18 40 4 26 18 2 = ed 14 1.6 
19 35 35 27 15 2 ++ , 1.8 
20 32 3.5 28 12 1.5 6 on ie a 
21 50 3:35 ¥3 10 15 2 .( . 
22 28 3 | 30 8 1 = es 2.2 2.4 
23 | 95 3 92 | = 2.4 oe 
24 32 2.8 3.0 
We may now pass on to the consideration of another = gis éo ae 
series of screw-thread systems devised and adopted, 32 40 3.6 4.0 
not so much by engineering establishments, as pro- a : oe 4.4 
posed by scientists and by scientific associations ; 48 52 48 He 
; 56 5.6 5.2 6.0 
Fig.3. 64 6.0 5.6 | 6.6 
FRENCH RAILWAYS. 72 6.4 6.0 | 7.2 
PARIS, LYONS, & 80 6.8 6.4 | 7.8 
|---| MEDITERRANEAN. : 
po sg Kea tane ~d, The values of the two Delisle systems are deduced 
a from the following ratios : 
eee iia ES Bek es p= .2dford=4tod=8 
aa p= 8+.1 dford= 8tod = 40 
> p=28+ 05d ,d=40,, d= 80 
2 igi. 
FQil. seaman 
3 DELISLE 
Fob | 
{86°52 he P < 
aly cas 
' i 
| 
' 1 
Oe 
ie Bi 
H i > > “SY 
eo 10 e ; 7 
Poa 
mod 
+P 4 fs : 
ie i. P 
pate { a8°8" KS | 
hb ait 
erie 1 | | 
(8238) 4 — east a=: 1 5p. ~ aaa ----2 == + q 
f > ae 
1g. 10. | Biv 
Fig LOMBARDO. ! ---@ 
ITALIAN STATE RAILWAYS. d, 
. 1 
oe q, K ' 
—_ go--------+- ¢------—- Wh h, | 
at t-+h 
w |, Wveatsp 
er 
} ! 
! ! aw |_| ocp. 
' i F t 
Co | ' ' 
i 1 H 
{ — , a The above refers to Delisle, No. 1; for Delisle, 
ee ys No. 2, the ratios are : 
a | Tee ee ie 
i i | p= 24+. ” = ” = 
| ! 
ff 15. Saarbriick Engineers’ System (Fig. 12).—This 
| a closely approximates in form of thread to that of 
! ric . . . . 
1 1 | Sellers, the diameter and pitch of the series being 
ist fe given in Table X., while Fig. 12 shows the pro- 
it gression of both systems of Delisle, as well as that 
1 bh of Saarbriick ; the curved line introduced in the 
4 oe diagram illustrates the Whitworth progression 
1 | 18 eo ot vd averaged. It will be noticed that in the Saarbriick 
it 15 Me Tes series there is an abrupt jump between the 26 
| i — my and 28 millimetre diameters ; these dimensions mark 
h hid a the change from the small to the large diameters of 
} = 0866 ' 
(s235") { age eer signa ase. * Table X1.—The Reuleaux System. 
oe Pree end adnate met. ——— 
: : a i Diameter d. Pitch p Diameter d. | Pitch p. 
in this review we are always following the valuable —_—|— os aaa aw, 
report of Signor Galassini, addressed to the Society oe ae “- ry 
of Engineers and Architects of Turin. 5 0.9 26 2.0 
14. The Delisle Systems, No. 1 (1873) ; No. 2 6 ef bo = 
(1877) (Fig. 11).—These were the first systems 8 12 32 36 
presented to the Association of German Engineers. 9 1.3 36 4.0 
In the earlier form (1873), Delisle had adopted 4 A pd ee 
practically the Sellers type ; whilst in the second, 14 1.8 £0 5.0 
he proposed a profile (Fig. 11) of an isoceles tri- 16 4 . | os 
angle, inscribed in a rectangle, having the base 4 Hy £0 | 68 
equal to the height (h° = p), and the trunca- 23 2.6 
The series of diameters and of corre- 


tion = } h’. 
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screws, and the designers gave a different propor- 
tion to the former to secure a finer pitch. 

16. The Reuleaux System.—This system is very 
similar to the three last named, and does not 
possess any apparent advantage over either. The 
profile corresponds to that of Delisle No. 2 (Fig. 11). 


Fig. 12. 


underneath are two cast-steel cases each con- 
taining seven cylindrical rollers, which revolve 
on the slide. The necessary guiding is secured on 
the sides and underneath by four clamps of forged 
steel. A cast-iron recoil cylinder is recessed in the 
lower part of the mounting, to which it is strongly 
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DELISLE NO? 1(1873) AND 2(1877) & SAARBRUCK 
. ENGINEERS’ ASSOCIATION. — . 
Note-The curved line shows the mean Whitworth pitch and 
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Each different diameter d determines the corre- 
sponding pitch p according to the following 
formula : 

p= 4+ .1dford= 4to40 mm, 

p=20+.06d,,d=40,, 80 ,, 

From these values the series is worked out in 
Table XI. (see preceding page) : 
(To be continued.) 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT,.—No. LXXVIII. 
Mortars For Coast DEFENCE. 
27-Centimetre (10.630-In.) Coast-Defence Mortar. 
—Coast-defence mortars of 10.630-in. calibre have 
been built in large numbers (Fig. 700, page 146). 

The following are some leading dimensions : 


Weight of mortar ... 5,750 kilogs. (1,267 Ib.) 
‘i mounting i) AO” ig ‘5 





ot rojectile ite as (561 ,, ) 
Angles of elevation ... —0 deg. + 60 deg. 
Training bss Ss ... through 270 deg. 
Muzzle velocity, with black : 
powder... as is 275 m. (902 ft.) 


The 10.630-in. mortar illustrated is placed on a 
mounting, the general arrangements of which are 
similar to those of the mounting for the same calibre 
of coast-defence guns already described. In the 
mortar, however, the height of the trunnions being 
very much less than in the 10.630-in. guns, the plat- 
form for loading and training is not required ; the 
bolster is fitted with the circular rack and pivot 
housing, for the pivot on the lower part of the slide. 
In the lateral training mechanism, the helicoidal 
wheel cast in one piece with the grooved pulley on 
which the chain turns, is set in motion by an 
endless screw fixed to a shaft on which are keyed 
the two working cranks. The elevating mechanism 
consists of a toothed sector fitted to the mortar, 
and an endless screw; on the end of the shaft 
which carries the latter is keyed a square pinion 
driven by another pinion on the shaft of which is 
keyed the working crank. 

30-Centimetre (11.811-In.) Muzzle-Loading Rifled 
Mortar, 1883 Pattern, on Coast-Defence Mounting 
(Fig. 701).—Mountings of this pattern were built 
by Messrs. Schneider .and Co. in 1889, They are 
arranged so as to allow an elevation of from —5 to 
+ 70deg., and lateral training through 200 deg. The 
mounting is built up of steel plates and angles ; on 
the top in front are the trunnion supports, while 








bolted ; the piston-rod is joined to the front and to 
the rear of the slide. The slide consists of two 
J-beams stayed together in front and in the rear. 
The slide is fitted, in a line with the mounting 
trunnions, with a strengthening piece forming a 
transom. In the rear there is a stay-plate, with 
two supporting rollers for the mounting trail. 
The slide is built up of steel plates and angles. 
The mounting and slide rest in front on a bolster, 
and in the rear on a circular segment with the inter- 
position of coned rollers. The bolster rollers and 
the rear segment are of cast iron, and rest on oak 
beams imbedded in the foundation. 

The gun is elevated from the front of the mount- 
ing by means of a transverse shaft, which works a 
toothed sector keyed on the left-hand trunnion of 
the mortar. It is trained from the rear of the 
slide ; a transverse shaft works the pinion which 
engages the rack of the circular sector, through 
conical and cylindrical toothed wheels. On the 
slide is fitted a crane for serving the mortar with 
ammunition. 

Quick-Firing Coast - Defence Guns.—A certain 
number of points selected for coast defence, and 
especially ‘‘ armour-piercing coast batteries,” have 
to be armed with guns of high power and flat tra- 
jectories, permitting a rapid concentration of fire 
against a target. It is important in many cases that 
coast-defence batteries should be in a position to 
compete thoroughly, under conditions approxi- 
mately equal, with quick-firing naval guns, while it 
is necessary to take into consideration the ease 
with which modern fleets can perform their evolu- 
tions. A special class of Schneider-Canet quick- 
firing guns contains a complete series of calibres, 
from 37 millimetres (1.456 in.) to 24 centimetres 
(9.449 in.), for carrying out this programme to the 
best advantage. This class of matériel has been 
adopted for regular service by various Govern- 
ments, especially Russia and Japan, the two latter 
countries having acquired the right to reproduce 
the types in their own arsenals. As a rule, these 
guns are similar to those used on board ship, as 
regards construction and breech-closing device, 
but they are frequently of longer bore in order to 
obtain higher muzzle velocities and flatter trajec- 
tories. The mountings are also similar to naval 
mountings, but as coast-defence guns have to fire 
under great angles, both positive and negative, the 
mounting is either placed upon a concrete base or 
upon a cone built up of plate and angles. As the 
guns of this class are similar, except in dimensions, 





to the naval guns already described, we shall select 
for the following descriptions a few only of the 
most interesting types that embody particular de- 
vices, and are placed up on special mountings. 

12-Centimetre (4.724-In.) 26-Calibre Quick-Firing 
Coast - Defence Gun (Fig. 702, page 147).—This has 
been adopted for regular service in Japanese coast 
defences. The programme that had to be fulfilled 
according to the Japanese Artillery stipulations, 
stated that the gun should be of medium power 
(muzzle velocity 600 metres only = 1968 ft.), 
quickly trained and fired by a limited number of 
men. In connection with this order, the Japa- 
nese Government established competitive trials, in 
which the Schneider-Canet ordnance obtained the 
first rank, and was definitely adopted. The follow- 
ing are some leading data : 


Weight of gun ..- 1620 kilogs. (3570 lb.) 
Length of gun __ ... 3,120 m, (10 ft. 2}} in.) 
Weight of mounting ... 2780 kilogs, (6127 Ib.) 

fe ‘ Bk, baa a GE oo 

a, shield... on Se «69g. (SUE, 
Maximum angles of eleva- 

tion ... ieaeer coh «. — 7 deg. + 20 deg. 

Training ee nee er through 140 deg. 
Weight of projectile 18 kilogs. (40 lb.) 
Weight of powder charge, 


French smokeless powder 2.8 ,, (6 ,,) 
Muzzle velocity oe 560 m. (1837 ft.) 

The mounting is fitted with a shield which pro- 
tects the working parts and the gunners. The 
mounting consists of four main parts, namely : The 
built-up base, in the shape of a truncated cone, 
stayed inside and bolted to the firing platform, the 
loading platform being in the rear; the bolster, 
fitted to the base and provided with roller balls, the 
central pivot of the bolster being joined by ribs to 
the circular ring; the slide which rests on the 
bolster on the balls and consists of two cheeks made 
practically vertical, the latter being provided with 
under trunnion plates strengthened in the middle 
by stays, the cheeks joined together by a stiff plate ; 
the gun carriage, which consists of a cast-steel 
jacket, in one piece with which is cast the lower 
part of the hydraulic recoil cylinder ; the trunnions 
are in the front part of the jacket ; while inside, 
gun-metal rings at both ends serve to guide the 
gun during recoil. At its lower part, over a part 
of its length, the carriage is made with a gap form- 
ing two slide paths to guide the butt end, which 
draws the recoil piston-rod with it. A transverse 
bar with buffer is placed in front to check the 
travel of the gun when it runs out again. 

The recoil cylinder is on the Schneider-Canet 
system, with central counter-rod. It acts as follows: 
During recoil the gun draws along with it the re- 
coil piston, its rear surface presses on the glycerine 
in the cylinder, and forces it to flow through the 
annular vent cut round the central rod and 
through the lateral vents cut round the piston. The 
glycerine flows to the front part, the valve which 
establishes a communication between the two ends 
of the cylinder being raised. The inside capacity 
of the cylinder. decreasing by a quantity equal to 
the volume of the rod which penetrates it, the 
corresponding excess of liquid moves the bottom 
of the cylinder which acts as a plunger, this moves 
the transverse bar and presses down the recupe- 
rating springs. When the recoil is spent, the 
springs in relaxing drive back the transverse bar 
and the cylinder bottom, thus forcing the glycerine 
to resume its former position ; but as the valve is 
closed, it can only flow through the narrow vent in 
the valve seat, the gun returning therefore slowly 
and without shocks. The training gear both for 
vertical and horizontal angles is of the ordinary 
type, and so need not be described. 

12-Centimetre (4.724-In.) 40-Calibre Quick-Firing 
Coast-Defence Gun.—This gun is on the same system 
as the preceding one, but is of a much greater 


power. 


Weight of gun a ... 2650 kilogs. (5840 Ib.) 
e mounting so Gee 55 «= (O0 ,, ) 
re base see vie, SE i y } 
Fe shield... - 1660. ,,  (3636,, ) 

Elevation... as Re — + 15 deg. 

Training Sei ks ae through 360 deg. 

Weight of projectile 21 kilogs. (46 1b.) 


Muzzle velocity 650 m. (2132 ft.) 


The mounting is provided with a platform and 
consists of five main parts: 

(a) The base, of plates and angles, is invariably 
bolted on the firing platform ; it contains the roller 
path and supports the firing platform. At its lower 
part are eight recesses containing rounds of ammu- 
nition for insuring rapid firing. 

(b) The circular bolster with pivot. 
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(c) The slide which rests on the bolster on balls ; 
it consists of two cheeks stayed together and fitted 
with the trunnion plates. 

(d) The loading platform on the rear of the 
slide ; it bears on the base with the interposition of 
rollers. 

(e) The carriage ,which carries the gun; this is 
made with two. trunnions that rest in the slide, and 
is on the same type as the one for the preceding 
gun, as also are the hydraulic recoil cylinder and 
the recuperator. 

6-In. 50-Calibre Quick-Firing Coast-Defence Guns 
(Fig. 703).—Guns of this type have been supplied 
to the Russian Government. 


Weight of gun 6,230 kilogs. (13,731 Ib.) 


s mounting --- 10,400 ,, (22,921 ,, ) 

. base . BO 190085, 9 

+ shield ETD, 5, A VOL 4.) 
Elevation —10 deg. + 30 deg. 
Training A through 360 deg. 


Weight of projectile 43 kilogs. (95 Ib.) 
Muzzle velocity _... 720 m. (2362 ft.) 

The mounting consists of the following main 
parts : 

(a) The base, built up of plates and angles, in 
the shape of acone, strengthened by gusset plates ; 
it is bolted on the firing platform, by means of a 
circular soleplate. 

(b) The bolster which rests on the cone and is 
provided with rollers to facilitate rotation. The 
bolster is fitted also with the pivot and the circular 
rack for lateral training. 

(c) The slide consists of two cheeks with trunnion 
plates for the carriage trunnions ; they are strength- 
ened in front by a rib and are joined at their lower 
part by a plate of suitable shape in which fits the 
bolster pivot. 

(d) The gun carriage consists of a fixed part and 
of a movable one which follows the recoil. The 
fixed part contains two lateral string beams, a front 
and a rear collar, and a hydraulic recoil piston. The 
string beams contain the trunnions, and are bolted 
at their two ends on the collars, The front collar 
is provided with a plastic ring, which formsa buffer 
for the mounting jacket when the gun runs out 
again. The rear collar is lined inside with gun- 
metal bushes ; it is continued at its lower part, and 
forms a butt, to which is joined the recoil piston. 
The movable part contains a jacket which remains 
joined to the gun in front by tongues and grooves, 
and in the rear by two half-rings placed in a groove 
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Fic. 700. 27-CentimetRE Mortar AND Coast-DEFENCE CARRIAGE. 


of the gun ; a recoil cylinder cast in one piece with 
it ; two lateral slide shoes, forming clamps which 
hold on the string beams and support the gun 
during recoil. 

The arrangements of the recoil cylinder and re- 
cuperator are the sime as those for the 12-centi- 


metre guns, except that the recoil piston-rod is 
jointed in the rear, and does not follow the recoil. 
'In the case of the present mounting the cylinder 
|is drawn by the gun, the piston remaining fixed. 
Moreover, the set of recuperator springs is divided 
into two parts, and consists of Belleville rings. 
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SCHNEIDER-CANET QUICK-FIRING GUNS FOR COAST DEFENCE. 


(For Description, see Page 145.) 
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The slide is continued in the rear by a loading plat- 
form. A shield of suitable shape and dimensions 
protects the whole mechanism. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue fifty-third annual general meeting of this 
Institution was held on Friday evening of last week, 
January 26, at the Institution’s House, Storey’s 
Gate, St. James’s Park. In the absence of the 
President, Sir William H. White, who was pre- 
vented from attending, the chair was taken by Sir 
Edward H. Carbutt. 

After the minutes of the last meeting had been 
brought forward, the secretary proceeded to read 


Tue AnnuaL Report or THE CoUNCIL. 

From this it appeared that the number of names 
in all classes on the roll of the Institution was, at 
the end of 1899, 2922, as compared with 2684 at 
the end of the previous year, showing a net gain of 
238. The losses of membership during the past 
year were slightly in excess of the average. On 
the other hand, 57 more new members were added 
to the Institution than during the previous year, 
and 112 more than in the year 1897. Attention is 
called to the fact that early in the year the council 
took steps to put before engineer officers of the 
Royal Navy the advantages attaching to member- 
ship of the Institution. It is satisfactory to know 
that this action has resulted in many of these 
officers becoming members, and it is anticipated 
more will join. Amongst members who have died 
during the past year may be mentioned Sir Douglas 
Galton, who had served on the Council since 1888, 
and had been a Vice-President for eight years ; Mr. 
Jeremiah Head, who had been a member of 
Council for 25 years, during which time he was a 
Vice-President for four years and President in 
1885-6 ; Mr. William Laird, who had been a member 
of Council for 12 years; and Mr. Peter Rothwell 
Jackson, who was an original member of the Insti- 
tution. 

Turning to the accounts, we find that the re- 
venue for the year 1889 was 8777/. 4s. 5d., 
while the expenditure was 9230I. 16s., leaving an 
excess of expenditure over revenue of 4531. 11s. 7d. 
The total investments and other assets amount to 
69,0841. 8s. 10d. If from this is deducted 25,0001. 
of debentures, and the total remaining liabilities, 
35881. 19s. lld., the capital of the Institution 
amounts to 40,4951. 8s. 1ld. The past year, it is 
pointed out, was the first in which the Institution 
occupied its own house, and an increase in the 
expenditure was inevitable. Certain expenses of 
a special character had also to be incurred in con- 
nection with the opening of the new house. Under 
these exceptional circumstances the financial result 
for the year is considered satisfactory. 

The work of the Research Committee is next 
referred to. The report of the Alloys Committee, 
presented by Sir William C. Roberts-Austen, is 
mentioned. This report, and the discussion which 
followed its reading, have been fully dealt with 
in our columns in connection with the February 
meeting of the Institution. Sir William Roberts- 
Austen is now at work on the effect of annealing 
and tempering on the properties of steel, a subject 
which will form the principal part of the next re- 

ort. Professor Burstall hopes to present the 
Report of the Gas Engine Research Committee, 
which is under the chairmanship of Dr. Kennedy, 
early in the present year. Professor Beare is also 
proceeding with the investigation of the value of 
the steam jacket ; while Professor Capper promises 
his first report on the compound steam-jacketed 
condensing engine at King’s College, London, as 
soon as the investigations he is making are suffi- 
ciently advanced, which will be shortly. 

Reference is next made to the Summer Meeting 
held in Plymouth last year, and to the formal open- 
ing of the new house. 

Sir Edward Carbutt, in moving the adoption of 
the report, remarked that he might be permitted to 
say how hard the Council worked, for, as a Past- 
President, he was not called upon for such active 
exertions as other members of the Council. The 
Research Committees were carrying out most valu- 
able work, which could not fail to make its mark 
on engineering science. He attached importance 


to students joining the Institution, and he hoped 
young men would come forward to take advantage 
of the chances offered to them of increasing their 
technical knowledge, and fitting themselves for 
upholding the position of this great engineering 


country amongst the nations of the world. Mr. 
E P. Martin seconded the resolution; and the 
chairman having invited members to make any re- 
marks they thought fit, but no response being 
given to his invitation, the motion was put to the 
meeting and carried unanimously. 

The result of the ballot for President and mem- 
bers of the Council was next announced. The 
Council was fortunate in being able to persuade 
Sir William White to accept another term of office 
in spite of the heavy official duties that press upon 
him in the onerous position he occupies under 
Government. He will therefore remain President 
for the present year. The three Vice-Presidents 
elected were Messrs. J. A. F. Aspinall, E. P. 
Martin, and J. H. Wicksteed. The members of 
Council elected were Messrs. H. Chapman, H. A. 
Ivatt, H. D. Marshall, S. R. Platt, and J. L 
Thornycroft. 





WaTER METERS. 

There was one paper down for reading and dis- 
cussion, this being a contribution by Mr. William 
Schénheyder, entitled ‘‘ Water Meters of the 
Present Day, with Special Reference to Small 
Flows and Waste in Dribbles.” This paper we 
commence to print in full in our present issue, and 
may therefore at once proceed to the discussion 
which followed its reading. 

Mr. Schénheyder wished to add a few words of 
explanation before other members spoke. He said 
that a great many difficulties had to be overcome 
before he had been able to bring the meter to its 
present state as described in the paper and illus- 
trated by the models on the table. These difficulties 
had been entirely due to material and not to design. 
For instance, the piston cups had first been made 
of leather, but this was found not to be suitable, 
and after many trials he had adopted a soft vul- 
canite, the composition and mode of manufacture of 
which was known only to the makers who supplied 
it. Again, the crank spindle, which was of gun- 
metal, was apt to seize, until he bushed the hole 
through which it worked with vulcanite, and that 
cured the defect. The pin of the valve also wore 
away somewhat rapidly when it was running metal 
to metal with the crank ; this was due to working 
dry on account of air accumulating in the top of the 
meter. He had got over this also by the use of 
vulcanite. In the counter-plate, where the pinion 
spindle passes through, there was also trouble 
through seizing, but here again a vulcanite bushing 
cured the defect. The speaker referred to the dif- 
ferent-sized meters on the platform, which showed 
the range of the device. The cylinders of some 
were of vulcanite, which was a useful material for 
hard water. Two meters were also exhibited in 
operation, the counter gear being taken off so 
that the action could be seen. The author 
gave an illustration showing with how small a 
head the meters could be driven. One meter had 
registered 267,000 gallons per hour, and was now 
quite correct at 450 gallons and 20 gallons per hour. 
This meter had been tested by the Southwark and 
Vauxhall Water Company, who had not thought it 
necessary to go lower; the author had, however, 
tested the same meter to 5 gallons per hour. It had 
been in work for two and a half years in the service 
of the Vauxhall Company, and was still as good as 
when new. A 4-in. meter had been in use at his 
house for four years ; the valve was still bright and 
perfectly tight, and the meter registered correctly 
down to as little as 2 gallons per hour. 

Mr. Charles Hawksley, who rose at the invita- 
tion of the President, said he was willing to obey 
orders, but he came as a learner rather than a 
speaker. He had not an intimate personal know- 
ledge of the details of this meter. He knew that 
each type of water meter had its own advantages 
and defects according to the special situation in 
which it was placed. It was of very great import- 
ance to water companies to be able to register small 
flows, for much of the water used passed away in 
this manner; not to be able to register small 
quantities appeared to him very like a.shopkeeper 
having no small weights, so that he had to give 
away everything weighing only ounces. This was 
more especially the case in regard to waste, As to 
low-pressure meters, he knew the Parkinson had 
given good results during many years of its exist- 
ence, but it would not transmit pressures. An- 
| other point was that many meters would perform 
}excellently well when new, but would not mea- 
|sure small quantities when somewhat worn, the 
| valves perhaps becoming defective. Some meters 
would work excellently in one position, but when 








transferred to another district would cease to give 
satisfaction, a fact no doubt largely due to the 
nature of the water dealt with, whether hard or 
soft. Rust from pipes was a source of trouble in 
the use of meters in soft water districts. 

Professor Unwin complimented the author on 
the design of his meter and the patience he had 
exhibited in investigating the cause of error. There 
was one passage, however, to which he would take 
exception. In speaking of the Venturi meter the 
author said in his paper: ‘‘ it must, of course, not 
be used below its rated capacity.” The statement 
was, perhaps, accurate, but he thought was some- 
what misleading. All meters had limits of capa- 
city, but while most meters had maximum and 
minimum limits the Venturi had only a minimum, 
below which it would not register—or rather below 
which it would not give a registration which could 
be read. The minimum velocity of flow he be- 
lieved at which records were obtained was half a 
foot per second ; the speaker had found it extra- 
ordinarily accurate in dealing with water mains. 
He referred to the frequent use of vulcanite by 
the author, and pointed out: the extraordinary 
durability of lignum vite as a bearing surface for 
metal when well lubricated with water. 

Mr. P. Bright, of the firm of Tylor and Co., said 
that the author had given a very fair paper in 
describing different types of meter. He regretted, 
however, that Mr. Schénheyder had not communi- 
cated with his firm, as they would have been 
pleased to have given him particulars of a Tylor 
meter more modern than the one illustrated by the 
author in his wall diagram, for this had not been 
made for eleven years, and the fan shown had not 
been used for sixteen years. The speaker would 
bear out what Professor Unwin had said as to the 
durability of lignum vite. The author had said 
that the plan suggested for use with the inferential 
meter did not appear to him successful in register- 
ing small flows as well as large ones. Mr. Bright 
would point out that these meters could be made 
small enough to register the slightest dribble, they 
had at work such meters which would show a flow 
of 2 or 3 gallons per hour, but had a capacity up to 
120 and 130 gallons per hour. As they were gene- 
rally used with ball valves, however, the register- 
ing of sluggish flows was not so much a matter of 
consequence ; in connection with this matter he 
would point out the discrepancy that often existed 
in the capacity of ball valves, those registered at 
4 in. being frequently made with a} in. way. The 
price of the meter was a very important considera- 
tion. Inferential meters could be supplied for 
30s., which would serve for 342 people if a constant 
supply of water were used. Questions of original 
cost, and of cost of maintenance, should both be 
considered in connection with these matters. He 
agreed that working metal to metal did not give very 
good results; Lord Kelvin’s now well-known tap was 
much improved by having a vulcanite valve added. 

Mr. W. B. Bryan, of the East London Water 
Works, said that he was much interested in water 
meters, as his company supplied through meters 
water to the value of 150,000/.a year. He was re- 
sponsible for the meters used for this purpose, and he 
thought there was room for several different types ; 
@ positive meter was not suitable for large supplies 
of, say, 300,000 gallons a day, and for those quanti- 
ties the inferential meter must be used, and it regis- 
tered with sufficient accuracy. On the other hand, 
for domestic supplies the positive meter was neces- 
sary. It had the disadvantage of sometimes stop- 
ping, and then they received indignant letters from 
consumers asking why their water had been arbitra- 
rily cut off. That was the disadvantage of the meter 
from the customer’s point of view, but from the sup- 
plier’s point of view it had this advantage that when 
it stopped registering it stopped supplying. The 
expense of installing meters was the great draw- 
back, and to use Mr. Schénheyder’s beautiful 
device to a large extent would involve a very great 
outlay. As bearing upon this question, he would 
state that the East London Company’s customers 
included 80,000 renters who paid less than 3d. per 
week, and 40,000 at 1d. per week ; that did not 
leave much margin to pay interest on the cost of 
meters. They had 210,000 houses in their district, 
so that to put in meters would cost over one 
million sterling. Abroad things were on a diffe- 
rent footing ; the example of Berlin where meters 
are used, had been brought forward as an object 
lesson to be copied, but there the houses were big, 
being subdivided into flats or tenements, the 
average being 60 persons per house. In Vienna 
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the average was 69 people per house, whilst in 
London the average was 6 or 7 people per house, 
and in the provinces only 5. He believed the 
Kennedy meter had advantages over any other 
positive meter, but Mr. Schénheyder’s invention 
was distinctly a new departure, and must be con- 
sidered in that light. He wished to congratulate 
him on the practical ingenuity he had shown. He 
had found the Deacon waste detector meter a very 
valuable device in localising waste ; the Venturi 
meter had great advantages in giving accurately 
the flow in large mains. He could speak to this 
point, as he had one on a 48-in. main, and had 
tested it by actually cubing the water before it 
passed through. Its disadvantage was that when 
the clockwork stopped the registration stopped but 
the water went on ; that was a state of things that 
did not suit his company. 

Mr. T. Kennedy, the inventor of the Kennedy 
water meter, was next called on by the chairman. 
He said that he had supplied a written communi- 
cation to the secretary, and he thought that mem- 
bers had better wait until that was published in the 
Transactions. 

Mr. J. Smith, of Nottingham, said that a model 
and wall diagram of his meter had been supplied. 
He thought the subject was a little difficult to deal 
with in a speech, but he would send a written com- 
munication giving details of the mechanism. His 
father, the late Mr. Sydney Smith, had brought 
out a water meter on the gas-meter principle. His 
own system was one of spiral passages or channels. 
These had a graduated taper from inlet to outlet, 
the method of estimating the quantity of water 
being by mathematical calculation, the formula for 
which was a little complicated. He had made expe- 
riments upon this principle, and had found it satis- 
factory, but great perfection was needed in the wheel 
work to get accuracy, friction and looseness of the 
wheels being the points that had to be surmounted. 

Mr. E. B. Ellington said it was a curious fact 
that though the Parkinson meter was said to be 
suitable only for low pressures, it was the one used 
most extensively for recording the amount of water 
supplied to machines working on the high-pressure 
hydraulic system. In that case, however, they had 
recourse to measuring the exhaust water ; but as the 
water passed first through the motors a difficulty was 
experienced owing to pieces of packing and other 
material being carriedaway and blocking upthe meter 
drum. Another drawback was the large size of the 
meter, and this led to it being used really as an in- 
ferential measurer, because they passed only a part 
of the exhaust through it and estimated the whole 
amount in this way. In connection with power sup- 
plies, difficulty often arose when using an open tank, 
and sometimes they had to have a closed one, in 

‘ which case the Kent meter was adopted with satis- 
factory results. They had, however, to watch the 
working, as it would not always measure with accu- 
racy small flows unless the parts were often renewed. 
In spite of all they could do, however, a good deal 
of water passed away unrecorded in dribbles. One 
of the points requiring consideration in the selec- 
tion of water meters was the relative cost of 
different types, and he thought the author’s inven- 
tion might not appear to advantage in this respect 
under certain circumstances, besides which the 
size was considerable. 

Mr. Cochrane said that in Manchester Kent’s 
high-pressure meter was used and was found to 
register with a margin of 2 per cent., which was 
very good. As much could not be claimed in 
London, but the Manchester experience pointed to 
what can be done. An advantage was that the 
flow would not be stopped in the case of break- 
down, a result which must necessarily follow with 
a positive meter. He considered it better that 
some water should be lost rather than the supply 
should be stopped, a circumstance that would be of 
very serious consequence in the case of docks, rail- 
ways, &c. ; it was better that a little water should 
not be recorded rather than that the work should 
be suspended. 

Mr. T. A. Wheatley, as the maker of the Schén- 
heyder meter, considered he was debarred from criti- 
cising other inventions. They had been told for many 
years that anyone producing an accurate positive 
meter would find an enormous demand for such an 
instrument, but he would submit that it would be 
better if it were determined whether it were wise 
to use such a meter rather than devote time to 
criticising the merits of different inventions. Objec- 
tion had been raised to the price of the instrument, 
but when the work done by it was considered there 





was a prospect of economy even at the price paid for 
it. He would ask customers to think of the saving 
that was made. The way they put the case was 
that they had a device which would produce divi- 
dends. A matter in which users were often to blame 
was the small attention given to water meters. 
They were put away underground and no trouble 
was spent in keeping them in working order. 

Mr. Morris, of the Kent Water Works, had tried 
Mr. Schénheyder’s meter, and had found it one of 
the best. He hoped it would prove to be, with 
further experience, the best that had been pro- 
duced, and he would then be able to say whether 
it was worth while to pay for it the larger sum de- 
manded. His company did not give domestic supply 
by measurement, but they had put meters on for 
some purposes, such as the watering of gardens for 
which large quantities of water were taken at cer- 
tain seasons. Householders were too careless, they 
would let a stream of water run day and night on 
the grass. The system his company followed was 
to supply a meter and charge a certain sum for its 
use, they would also charge a given rate for the 
water and the excess beyond that would be paid 
for at a ratedecided upon. They used the Siemens 
meter, which was satisfactory. He had investi- 
gated the system adopted in Berlin where meter 
supply was in use, and had found the Siemens 
meter working satisfactorily there. The houses had 
no cisterns but were supplied direct from the mains, 
so the water passed at considerable speed. Many 
of the houses had 70 to 100 inhabitants, and the 
custom was for the landlord to pay the water rates, 
so that the consumer was charged a fixed sum in his 
rent. The police regulations required that a land- 
lord should have in all these big houses a repre- 
sentative on the premises, and this man looked 
after the water supplied so that tenants could not 
take too much without it being known. The result 
was that about 12 gallons per head was the rate of 
consumption. The whole loss was only about 
15 per cent., that being the difference between the 
quantity of water pumped and that paid for. 

Mr. J. Macfarlane Gray wished to add a word in 
commendation of the great ingenuity of the Schon- 
heyder meter. It had been a real pleasure to him to 
trace its mechanism, and he had tried to think out 
the geometry of the parts. He would recommend 
all young engineers to do the same as a most useful 
mathematical exercise. 

Sir Edward Carbutt, summing up the discussion, 
referred to the National Physical Laboratory on the 
Council of which he was a representative of the 
Institution. The Government had agreed to allow 
12,000/., and would spend 4000/. a year for working 
expenses. He thought that it would be an excellent 
feature of the work undertaken by the laboratory 
if arrangements were made for the efficient testing 
of water meters. He had himself required such 
tests, and had found great difliculty in getting them 
carried out satisfactorily. 

Mr. Schoénheyder, in replying to the discussion, 
referred to the remarks of Professor Unwin in re- 
gard to the Venturi meter, and accepted the correc- 
tion. His idea of this meter was that it would find 
a useful position in being placed between the mains 
of two companies interchanging water. If the flow 
were very slow, however, the returns would not be 
accurate. He thought the minimum flow might be 
taken at $ ft. per second in the main where large 
quantities of water were in question. He had tried 
lignum vite for bearings ; this would work well so 
long as plenty of water was present, but if the 
meter became dry the wood would be likely to split. 
Mr. Philip Bright had referred to the Tylor meter, 
illustrations of which accompanied the paper, and 
he (Mr. Schénheyder) wished to apologise if these 
showed an older type than that now used, but if Mr. 
Bright would send a drawing the matter would be set 
right in the Transactions. In regard to small flows, he 
stated that if an inferential meter would not register 
down to two gallons per hour the difference might 
be enormous. He had tested a meter of the disc 
kind against one of his own for two years, and had 
found the difference to be 18 per cent. In regard to 
what had been said about small holes for ball 
valves, it was to be remembered that the water was 
flowing continuously, whilst a meter had not to 
register all the time. He thought that if a meter 
cost 21., and the loss was 18 per cent., it would be 
very dear at the price as compared to his meter ; 
one example of which, exhibited on the table, cost 
31. 7s. 6d. In further reference to the subject of cost 
of measuring water, he said there were a good many 





of his type registering a flow of water supplied at the 








price of 4d. per 1000 gallons ; even at this rate it was 
worth using a good instrument. In regard to the 
comparatively high price when the meter was sup- 
plied to small houses with few inhabitants, there was 
no reason why a single meter should not be used in 
common for three or four houses. This had already 
been done with cottage property, and had worked 
well. He thought Mr. Morris did not know what 
the losses were by using a Siemens meter. If he 
were to put on a positive meter, he might find a 
considerable saving. 
The meeting then terminated. 








THE PARIS INTERNATIONAL 
EXHIBITION. 
Tae Power Stations. 

In previous articles we have described the posi- 
tions and general arrangements of the power 
stations that will be installed on the Champ de 
Mars to furnish power to exhibitors and others 
who require to show machinery in motion, or who 
need energy for some other purpose. The arrange 
ment adopted will differ from that at the Paris 
Exhibition of 1889; on that occasion, it will be 
remembered, the exhibited machinery in motion 
was driven by a general system of transmission, 
the steam required for the purpose having been 
furnished by a number of exhibitors, whose instal- 
lations were entirely independent. As it is in- 
tended this year that processes of manufacture 
shall be displayed side by side with exhibits of 
raw material—an interesting, though apparently 
a not very practical scheme—much machinery will 
be distributed throughout the Champ de Mars, 
and the transmission of energy will be electrical. 
About 5000 horse-power will be needed for this 
purpose, besides 15,000 horse-power for lighting, 
making a total of 20,000 horse-power. The quantity 
of steam required will be three times that con- 
sumed in 1889; and it therefore became neces- 
sary to centralise the power stations, instead of 
aabine them numerous and independent. Follow- 
ing this plan, the steam-producing plant will be 
collected in two buildings placed parallel to the 
old Machinery Hall, and near each end of the 
Electricity Building. One of the boiler-houses 
is situated near the Bourdonnais entrance to 
the Champ de Mars on the Avenue de la Bour- 
donnais ; this will be occupied to the boilers of 
French makers. The second, on the Avenue de 
Suffren side, will be given up to foreign contri- 
butors. Of course, in each case the generators 
supplying steam will constitute exhibits. The 
electrical units, consisting each of an engine and 
direct-coupled dynamo, will be placed as near as 
possible to the boiler-houses in a gallery parallel 
to them, which has been built adjoining the 
Electricity Building with the old ironwork of 
the 30-metre gallery of 1889. This is the same 
structure that came partly to grief last year during 
the attempt to shift them in imitation of American 

ractice. Between the boiler-houses and the 
Laiiding to contain the engines and dynamos, and 
which is in a very backward state, a passage 6 
metres wide has been made. On account of the 
arrangements that we have just referred to, it has 
been: necessary to combine the machinery and 
electricity groups for the foreign exhibitors, and 
the classes of steam engines, and the production 
and mechanical utilisation of electricity, in the 
French section. Each of the boiler-houses, placed 
in acourt 117 metres long by 40 metres wide 
(384 ft. by 131 ft.), comprises a building 105 metres 
by 28 metres (344 ft. by 92 f€.). The total height is 
14.40 metres (47 ft. 3in.), including 1.20 metre 
(4 ft.) for the lantern ; the framework is chiefly of 
N trusses 5.70 metres (18 ft. 8 in.) deep, and with 
vertical bars spaced 3.45 metres (11 ft. 4 in.) 
apart ; these are placed at intervals of 9 metres 
(29 ft. 6 in.), at which distances they are carried 
on iron columns; the details offer no particular 
interest. There will be neither walls nor parti- 
tions, but a covered verandah about 6 ft. wide will 
run round the buildings ; the roof covering will be 
of corrugated iron. Naturally these buildings are 
made as cheaply as possible, for though they will 
be accessible to the public, they will be completely 
screened between the old Machinery Hall and the 
engine and dynamo gallery, which in its turn will 
be practically hidden by the Electricity Building. 
The boilers will be ranged in two rows. back to 
back with a passage between them, and another 
passage on each side between the fronts of the 
boilers and the sides of the buildings ; the central 
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passage will be occupied with rail tracks, which, 
during construction are used for the transport of 
material, and later on will serve for bringing the 
coal supplies to the boilers, removing ashes, &c. 

As we have already said, the makers of the 
boilers used, are at the same time exhibitors ; they 
will be paid for the steam supplied, and also some- 
thing towards the cost of installation. On the 
latter account, the sum allowed will be 1500 francs 
per 1000 kilogrammes of steam-producing capacity 
of the generators per hour; and for the former, 
at the rate of 4.45 francs per 1000 kilogrammes of 
steam generated in actual running conditions. 
Water will be furnished gratuitously by the Ad- 
ministration, and all the steam pipes leading to the 
engines or elsewhere, are also officially provided. 
A system of underground galleries has ae laid 
for this purpose. They extend from the _ boiler- 
houses under the engine and dynamo building, 
and thence beneath the Electricity, Mechanical 
Industries, and Chemical Buildings. They run 
in two directions, one parallel, and the other at 
right angles, to the main axis of the Champ 
de Mars. They are of three types, each with 
straight sides, semicircular arching, and invert; 
the heights are respectively 2.70 and 2.60 metres 
(8 ft. 10 in. and 8 ft. 6 in.), and the widths, 2.60, 
2.40, and 2 metres (8 ft. 6 in., 7 ft., 10 in., and 
6 ft. 6.75 in.). The thickness of the work varies 
from 25 to 33 cent. (9.8 in. to 13 in.), Brackets are 
built on each side of these tunnels, leaving a clear 
passage way down the centre. The total length of 
the underground ways is about 1500 metres ; they 
terminate in the boiler-houses by a shaft that is 
raised above the roof of the building so as to insure 
ventilation, Four distinct services are to be 
accommodated by these tunnels. There will be 
first, the mains coming from the lower basin of the 
cascades, and which will supply low-pressure water 
for the condensers. Second, the mains that will 
receive the hot water from the condensers and de- 
liver it into the Seine. Third, the high-pressure 
mains to supply the boilers ; and fourth, the steam 
mains that will be of various sizes according to re- 
quirements. Some of these latter will be attached 
to the arched roof of the conduits, and will be pro- 
vided with expansion joints. It may be mentioned 
here that a large pumping station is being installed 
on the bank of the Seine to furnish the water for 
the Grand Cascade, and for the boiler feed water. 

The waste gases from the various boiler furnaces 
will be received in common collectors running 
under the floor along the axes of the boiler-houses, 
and terminating in a chimney for each boiler-house. 
There will be one such collector for each range of 
boilers, and its cross-section will be gradually in- 
creased as it approaches the chimney. Both the 
collectors in each boiler-house are alike, and are 
made parallel to each other. They are built with 
vertical sides, an arched invert, and a semicircular 
top ; their width increases from 1.75 metres (69 in.) 
to 2.60 metres (8 ft. 6 in.) ; and their height from 
2 metres (6 ft. 6 in.) to 4.60 metres (15 ft. 1 in.), 
the differences in height being made good by sloped 
lengths between the various sections. The ends of 
the collectors are connected with the chimney by 
sharp bends, as shown in plan, Fig. 2, which enter 
the chimney on opposite sides ; branch flues from 
each group of boilers are taken to the collectors. 

The groups of engines and dynamosare arranged, 
as we have said, in the gallery alongside the Elec- 
tricity Building, and also in galleries at right angles 
to these. The dynamos are direct-coupled, which 
saves considerable space, among other advantages ; 
the engines are all condensing, to avoid the incon- 
venience of the discharge of steam in the Exhibi- 
tion grounds. Within the engine-houses a power- 
ful travelling crane in the French section, and a 
gantry in the building devoted to foreign exhibits, 
are already in place, and will be found of great 
service in the erection of the heavy engines and 
dynamos. The first-named of these installations 
is by M. le Blanc, and the second by M. Karl 
Flohr, of Berlin. Both of these manufacturers are 
exhibitors; they will receive steam gratuitously, 
and will, in addition, be paid a certain indemnity 
for the use of their exhibits, the rate of payment 
being dependent upon the amount of work done by 
their machines and the power developed. 

To return to the chimneys of the boiler-houses, 
which are illustrated by Figs. 1 to 13 ; they are of 
very large dimensions, as, indeed, is necessary 
considering the number of furnaces that de- 
pend upon them; they are also highly decora- 
tive. They were made the subject of a com- 
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of the 
Administration that these chimneys should form a 
specially ornamental feature of this part of the 


petition, it having been the intention 


Champ de Mars. Each chimney was to have a 
height of from 70 to 80 metres (229 ft. to 262 ft.) 
above the ground, and an internal diameter at the. 
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top of 4.50 metres (14 ft. 9 in.) ; at the ground level 
the diameter is 12 metres (39 ft. 4 in.), and the 
block of concrete on which the whole structure rests 
is 18 metres (59 ft. 6 in.) in diameter. It is intended 
that the shafts shall be illuminated at night during 
the period of the Exhibition. We have doubts as 
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(For Description, see Page 153.) 

















Tue Launcu STEAMING at A SPEED OF 17 Mites per Hovr. 


to whether the expectation on this subject will be 
fully realised, for, some ornamentation apart, there 
is nothing very remarkable or attractive about these 
chimneys, which resemble plenty of other indus- 
trial shafts in France and elsewhere. We should 
have thought, indeed, that other means than that 





of natural draught and the lofty structures required 
for the purpose, might have been adopted with 
advantage. As these chimneys will be conspicuous 
features on the Champ de Mars, and as they are 
exhibits, it may be of interest to give a somewhat 
detailed description of one of them—that on the side 








of the Avenue de la Suffren. The contract price was 
203,000 francs, and it has been built by the well- 
known contractors, MM. Nicou and Demarigny. It 
is wholly of brick, is 80 metres (262 ft. 5 in.) above 
the ground, and is enriched with polychromatic 
decoration at the top and near the base. Its in- 
ternal diameter at the bottom is 5.20 metres (17 ft.), 
and at the top 4.50 metres (14 ft. 9 in.) ; the thick- 
ness of the brickwork varies from 2.90 metres 
(9 ft. 6 in.) at the base to .23 metre (9 in.) at the 
summit ; on the inside are eight sets back, to pro- 
vide for the reduced thicknesses of the walls. The 
shaft is strengthened at eight points by iron bands, 
and very efficient lightning conductors are provided 
to insure the safety of the lofty structure. 

A close approximation of the value of the ground 
for the foundation was possible from the experience 
of the foundations of the adjoining Machinery 
Hall, which have not shown any sign of failing 
during the twelve years they have been constructed ; 
the load on each of the piles of these is 12,000 
kilogrammes. The total calculated weight of the 
chimney is 5,733,000 kilogrammes, and the resist- 
ance of each pile is 20,000 kilogrammes, giving a 
total of 2,760,000 kilogrammes; the load on the 
ground is equal to 1.17 kilogrammes per square 
centimetre, while for the Machinery Hall the corre- 
sponding load is 1.32 kilogrammes, so that the 
margin of safety was obviously ample. On account 
of the large dimensions of the horizontal flues lead- 
ing to the bottom of the chimney, the shaft had to 
be taken to a depth of 8 metres (26 ft. 3 in.) below 
the ground, which is of somewhat plastic clay 
overlying gravelly sand at a depth of 16 metres 
(52 ft. 6 in.) ; the piles on which the foundations 
are supported are driven into this sand. Altogether 
138 piles were driven, 9.50 metres (30 ft.) long, 
and .43 metre (16.9 in.) in diameter ; the tops of 
these piles projected about 33 in. above the floor of 
the excavation, which was ther. filled in to a depth 
of 5 ft., the diameter of the foundation bein 
18 metres (59 ft. 6 in.). Upon this the brickwor 
of the shaft was commenced. As has been ex- 
plained, the flues enter the shaft opposite each 
other, and a partition wall across the shaft, carried 
to a height of 1 metre above the ground level, 
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separates them from each other. The decorative 
work on the chimney, which appears to have given 
great satisfaction to the Administration, is elabo- 
rated in coloured brick, the predominant colour 
being white, forming a " ground for the red-and- 
black bricks that are very freely used. There is, 
in addition, some applied ceramic decoration, the 
invention of a M. Stiever, and which is said to be 
very durable, inexpensive, and easy of application. 
It is made from silicious clay modelled to the de- 
sired shape on a foundation of wide meshed iron 
lattice or expanded metal, and kilned at a tempera- 
ture of about 1200 deg. After this the surface is 
painted and enamelled and then baked. The illus- 
tration on page 150 gives a good idea of the design 
and decoration of the chimney. As to its actual 
condition, the shaft is finished and a part of the 
applied decorations are in place. The erection, so 
far as the pedestal was concerned, was carried on 
from a fixed scaffolding; the shaft was built by 
means of an internal movable staging fixed by 
cramps and raised as the work advanced ; access 
to the staging was obtained by an internal ladder 
that was carried up with the work. There is also 
tn external ladder formed of foot irons built into 
ahe brickwork at intervals of about 12in. A hole 
1s made in the centre of each of these irons to serve 
in the future as a means of attaching the connec- 
tions for a flying stage. During erection all the 
material was hoisted to the working platform by a 
winch placed on the ground inside the shaft. 

The second chimney has a height of 88 metres 
(288 ft. 8in.), of which 8 metres (26 ft. 3 in.) are 
below the ground level. The nature of the founda- 
tion is very similar to that already described ; piles 
and a bed of concrete carry the chimney ; above 
the concrete are laid tapering stone footings, with 
an exterior diameter of 16.50 metres (55 ft.) at the 
base, and 12.90 metres (32 ft. 3in.) at the top, 
and internal diameters of 4.36 and 6.90 metres 
(14 ft. 3in. and 22 ft. 7in.). This enclosed space 
is lined with brick so as to leave a finished dia- 
meter of 3.20 metres (10 ft. 6 in.) at the base and 
6.20 metres (20 ft. 4 in.) at the ground level. As 
in the other chimney, the flues are led into the 
uptake at opposite points and are separated from 
each other by a partition wall. The thickness of 
the shaft varies from 2.90 metres (9 ft. 6in.) at the 
pedestal to .35 metre (14 in.) at the cap. The 
illustration, Fig. 10, shows the general scheme 
of decoration of this chimney, which is largely 
worked out in coloured bricks; the effect is very 
satisfactory, though more simple than that of the 
other shaft. This work was completed by MM. 
Toisoul and Fradet, and the mode of erection calls 
for no particular comment. So far as the chimneys 
are concerned it is clear that the motive power of 
the Exhibition will not be retarded, and it is to be 
hoped that the exhibitors of the steam generators 
on which the supply of power will depend, will not 
be behind with their part of the work. 





HAND AND MACHINE LABOUR. 
(Continued from page 115.) 

THE work of perforating bank cheques and 
ruling paper may be referred to as interesting 
examples of a small industry developed by labour- 
saving machinery. In 1856 one man was occupied 
750 hours at a high rate of wages (2 dols. a day) to 
perforate 150,000 bank cheques (or their equivalent) 


TaBLe [V.—Production of Perforating 150,000 Bank 


ques. 
Mode of Production. Hand. Machine. 
ate . 1856 1896 
Number of different opera- 
tions involved ... 1 5 
Number of workmen em- 
ployed ... sk = 1 6 
Number of hours worked 750 9h. 18 m. 
Cost of labour .. 150 dols. -971 dol. 
Average rate of nag per 
day as ov 2 dols. 3.90 dols. 
TaBLE V.—Production of 100 Reams of Ruled Paper. 
99 of Production. Hand. Machine. 
Dat ¥s 1819 1895 
eee of different opera- 
tions involved ... 1 3 
Number of workmen em- 
ployed 1 2 
Number of hours worked 4800 2h. 45 m. 
Cost of labour : 400 dols. -85 dol.* 
Average rate of — per 
day she ah 1 dol. 3.50 dols. 


* Not incheding cost of furnishing power. 


at a labour cost of 150 dols, In 1896 six persons, 





representing 9 hours 18 minutes of labour, were 
occupied at a wages cost of .971 dol. (see 
Table IV.) 

Entirely of historical interest are the data given 
in Table V. Here the original method of lining 
paper in 1819 by quill and ruler is compared with 
that in vogue in 1895. At the former date the 
time required to rule 100 reams of paper 14 in. by 
17 in. was 4800 hours ; at present this is reduced 
to two hours and 30 minutes ; a ratio of 1920 to 1. 
One person was occupied on this dreary work during 
400 days at a dollar a day in 1819; while two per- 
sons were engaged during 24 hours, one at 4 dols. 
the other at 3 dols. per day in 1895. The labour 
cost was respectively 400 dols. and .85 dol. Be- 
tween that remote date and 1895 many improve- 
ments had been made to alleviate the lot of the 
unfortunate quill ruler, the handruling machine 
having made the work much easier and more 
rapid, but this became obsolete since 1860. 


Boots AND SHOES. 


Although boot-making machinery is largely used 
in this country, the full development of the indus- 
try has taken place in the United States. Among 
a number of different classes we have selected two, 
summarised in the Tables VI. and VII. The 


TasLe VI.—Production of 100 Pairs of Men’s Boots, 
Cheap Grade. 
gg of Production. Hand. Machine. 
Dat 1859 1895 
panied different opera. 
tions involved ... 83 122 
Number of workmen em- “a 


Fa 2 
Number of hours worked 1436 h. 40 m. 154h. 4.9m. 


Cost of labour... . 408.5dols. 35.4 dols. 
Average rate of —— per 
hour Rr oe .30 dol. .30 dol, 


TasLe VII.—Production of 100 Pairs Women’s 
Shoes, High Grade. 


Mode of Production. Hand. Machine. 
ate.. ~ 1875 1896 
Number of different opera. 
tions involved . 102 140 
Number of workmen em- 
ployed 140 


wa r of hours w worked 1996 h. 40 m. 173 h. 29.5 m. 
Cost of labour . 499.166 dols. 54.653 dols. 


Average rate of wages per 
hour... ...  20dol. .30 dol. 


dates of comparison in Table VI. are 1859 and 
1895 ; and in Table VII. they are 1875 and 1896. 
As regards the former, which deals with the pro- 
duction of 100 pairs of men’s cheap-grade pegged 
boots with half-double soles, the 100 pairs were 
made by two persons by hand, and 113 persons by 
machine. As regards the latter, a summary is 
given below of the various and complicated pro- 
cesses carried out by one person in 1875, but 
which occupied 140 workmen in 1896 ; this unit 
consists of 100 pairs of women’s fine grade kid, 
welt button shoes, with single soles, patent-leather 
tips, and box toes : 

TaBLeE VIII.—Analysis of Hand (1875) and Machine 


(1896) Processes in the Manufacture of 100 Pairs of 
Women’s Fine Kid Button Shoes. 


Operation. Hand. Machine. 
h. m. h. m. 
Cutting out cloth linings .. 320 1 67 
Sewing back seams of quarters 3320 0 50 
- 9 vamps... 25 0 0 41.7 
Ae button pieces ... 75 0 0 33.0 
Making linings ... 3 2 2 4 
Sewing linings to quarters “es SE So BRT 
as = eee and button 
scallops 100 0 2 2 
Cutting oat finishing batton- 
holes... 175 0 50 
Sewing on buttons : 2 0 O 587 
»» Vamps to quarters 100 0 10 0 
on toe tips to = 30 0 1 40 
Cutting insides 1140 O 50 
ae outsides 36 40 2 366 
>» heel lift : Oe Oars 
Lasting ... 103 0 27 467 
Fastening soles to uppers 98 0 4 0 
Sewing outsides to welts 150 0 2 467 
Levelling the bottoms 20 0 2 46.7 
Nailing heels -s 3550 1 20 
Trimming heels... <<: Ow 50 
Scouring ,, . <2 i: 67 
Trimming edges ofscles ... 3140 1 40 
Blacking and burnishing edges 
of soles... 20 2 22.6 
Blacking and burnishing heels 1820 1 443 
Scouring of bottom and heels 1140 1 35.3 


The above list includes only a few of the opera- 
tions, of which there are 134 inall. Great as is 
the saving of time in the production of the higher 





classes of boots and shoes, it is even more marked 
in some other varieties of foot gear, as will be seen 
from the following list; the data refer to hand 
work date from 1855 to 1875. 


Class of Shoe. Hand. | Machine. Ratio. 








hrs. min. bre. min. 
100 pairs of men’s shoes .. 283 20 | 62 4.6 


100 pairs of women’s id } 
shoes . 538 20 83 10.7 


5 
| 6 
100 pairs of men’s fine shoes..| 2225 0 | 296 38.6 8 
100 pairs of men’s peg ed 

boots . Penem| 1486 10 | 166 49/| 9 


= pairs of women’s fine 
1996 40 173 29.5 12 ,, 


13 ,, 1 


ol 
1 
1 
1 
1 


oes . 
100 pairs of women’s cheap 
shoes .. 1025 20 80 22.3 





Breap. Makina. 

Of the numerous different varieties of bread and 
biscuit-making examined, two are here selected for 
comparison—that of ordinary, and Navy bread. 
Table IX. gives particulars of the manufacture of 
one thousand 1 1b. loaves, and Table X. of the 
same quantity of Navy bread ; particulars of bak- 
ing are not included. It will be remarked that 
the difference in time and labour cost is not so 
great as might have been expected between hand 
and machine work. After the operation of sifting, 
which, when performed, shows on the average a 
saving of about twenty-fold by modern methods, 
kneading and mixing are the most important. In 
the two cases selected the times were 6 hours 
20 minutes and 8 hours, compared with 1 hour 
37.2 minutes, and 1 hour 6.6 minutes ; on the other 
hand, in fancy varieties of bread and biscuit, 
these differences were not so marked, and even 
disappeared altogether. But in the "subsequent 
process of rolling dough for biscuit very great 
economy is secured by the mechanical appliances 
used. Thus 1000 lb. of dough for biscuit were 
rolled, cut, and prepared for baking in 3 hours and 
54 minutes, as against 54 hours by hand, a ratio of 
nearly 14} to 1. No comparisons are given on the 
subsequent process of baking. 


TABLE 1X.—Production of 1000 1 Lb. Loaves of Bread, 


_— of Production. Hand. Machine. 
= 1897 1897 
Newbee of different — 
tions involved ... 11 16 
Number of workmen em- 
ployed 1 12 
Number of hours worked _ 28 8h. 56.1 m. 
Cost of labour .. 5.599 dols. 1553 dols, 
Average rate of en - 
week cs ane 12 dols. 12 dols. 
TaBLE X.— Production of 1000 Lb. Navy Bread. 
haa of Production. Hand. Machine. 
Dat 1858 1895 
haaiie of different ope: 
rations involved 9 12 
Number of workmen em- 
ployed .. 16 22 


Number of hours ‘worked = b.48m. 18h. 33.5 m. 
Cost of labour .. 5.288 dols. 2.824 dols. 


Average rate of wages p per 
ook ss ie 12 dols. 12 dols. 


Bricks AND Drain PIpEs. 


We shall be rather surprised if the results ob- 
tained in this country with brickmaking machinery 
do not considerably surpass’ those recorded for 
the United States. Table XI. summarises the time 
and labour costs for 1895, both for hand and ma- 
chine ; it should be borne ‘in mind that the American 
standard brick is smaller than ours, as it measures 
8 in. by 4in. by 24 in. ; the comparison is made on 
the production of 1000 bricks. The following is a 
comparative summary of the two methods : 

Hand. Machine. 
Digging, loading, and sacciped 
& 


ing clay to pug mill .. . 4h, 40 13.5 m. 
Pugging mill . 2h, 40 
Grinding and moulding 13.5 m. 
Engineer and foreman fs urnish- 

ing power 13.5 m. 
Horses Rie 2h, 20m. 
Persons engaged ae ane 21 119 


A comparison is made between the production of 
1000 paving bricks (see Table XII.) by hand in 
1830, and by machine in 1896. The latter are 
naturally of much higher quality, and were pro- 
duced in about one-fourth the time by about 
3} times as many hands (37 to 11). It should be 
noted that the labour cost does not follow the 
same proportion, for while the hand process repre- 
sented 33 hours 52 minutes, and the machine 
process 8 hours 42 minutes, the labour cost was 
respectively 2.24 dols. and 1.44 dols., the diffe- 
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rence being due to the fact that the rate of wages 
has doubled, while more than three times as many 
persons are employed. 

The hand manufacture of 6-in. clay drain pipe 
was cheaper in 1845 than the same article turned 
out in 1896, although the time occupied was 
16 hours 11 minutes, as against 9 hours 30 minutes 
to produce 100 ft. ; wages were far lower and the 
potter’s wheel employed turned out the lengths 
at a high speed. The labour cost in old days 
was 1.1 dol., as compared with 1.3 dol. in 
1896. In the production of sand and cement 
drain pipes—a modern industry—very different 
results are shown; the dates are 1894 and 1896, 
so that no important difference in wages rates exist. 
The unit was a 100-ft. length of 9-in. drain pipe. 
The steam mixer did the work in 5.6 minutes that 
occupied a man 28.6 minutes, and the hydraulic 
press required 11.1 minutes against 5 hours and 42.9 
minutes ; the ratio was 4 to 1 in favour of the ma- 
chine (see Table XIII.). The comparisons in the 
three’ preceding units are as follow: Table XI. 
refers to the manufacture, not including kilning, of 
1000 common red brick, 8 in. by 4 in. by 24 in. ; 
Table XII. to the production of 100 ft. run of 8-in. 
standard straight clay drain pipe ; and Table XIII. 
deals with 100 ft. of 9-in. sand and cement drain 


pipe. 
TaBLE XI.—Prcduction of 1000 Common Red Brick. 


Mode of Production. Hand. Machine. 
Date... Ne Pst ee 1895 1895 
Number of different opera- 

tions involved ... 15 15 


Number of workmen em- 
ployed ... ae au 21 119 

Number of hours worked 20h. 36.7 m. 7h. 29.3 m, 

Cost of labour... . 3,000 dols. 1.167 dols. 


TaBLE XII.—Production of 1000 Fire-Clay Paving 
Bricks. . 
Mode of Production. Hand. Machine. 
a sai ‘ie a 1830 1896 
Number of different opera- 
tions involved ... “a 8 13 


Number of workmen em- 4 
7 


Lo bag sas oi ee 11 
Number of hours worked 33h.52m. 8h. 42.8 m. 
Cost of labour... ... 2.240 dols, 1.438 dols. 


TaBLE XIII. — Production of 100 Ft. 9 In. Sand and 
Cement Pipe. 


Mode of Production. Hand. Machine. 
Date... mh ote ee 1894 1896 
Number of differeui opera- 

tions involved ... ‘ 7 6 


Number uf workmen em- 
ployed... iS oa 1 18 
Numberof hours worked... 8h. 44.2m. 2h. 12.2 m. 
Cost of labour . «1,456 dols. 0.3815 dols. 
Burron MANvFACTURE. 

Automatic machinery has wholly superseded hand 
labour in this industry in the United States. In 
making brass buttons a comparison is instituted be- 
tween the methods ruling in 1862 and 1896. Inthe 
manufacture of brass buttons, the operations of cut- 
ting the blanks and stamping designs are combined 
in one machine, and for 100 gross, 4 hours are re- 
quired, as compared with 42 hours 40 minutes, with 
the foot-worked drop press. Making the eyes and 
fastening them to the blanks is also a single operation 
performed in 4 hours, as against 51 hours 40 minutes; 
closing the shells and finishing the buttons occupied 
4 hours as against 20. To the whole process 44 
minutes have to be added under the modern process 
for keeping tools in order, overseeing, and furnish- 
ing power. On the whole production of 100 gross, 
14 hours 14 minutes were occupied, as against 
115 hours 40 minutes, or about eight times as long 
(see Table XIV.). Table XV. refers to the produc- 
tion of 40 gross of vegetable ivory buttons made in 
78 hours 38 minutes in 1895, as compared with 190 
hours in 1857. The following comparative list of 
the chief operations shows the development of this 
particular industry : 


Hand. Machin 

i Saas 
Forming blanks sie 3: 660 a, ee 
Drilling holes oa iii ae 5 0 
Dyeing ... a des a ee 0 30 
Tumbling barrel for smoothing 3 0 0 15 
Separating by screens... .. 29 0 9 
Sewing on ca: ta 1830 8612 15 
Sharpening tools, &c. ... 11 0 1 45 
Overseeing die 11 0 0 30 


It is interesting to note that the operation of 
sewing on cards was, in each instance, performed 
by hand ; the saving in time effected is due to the 
better class of labour employed, improved organisa- 
tion, more easily punctured ue 


and needles 





better adapted for the work. The rate of wages is 
largely increased, approximately about doubled. 


TaBLE XIV.—Production of 100 Gross of Brass 
Coat Buttons. 


Mode of Production. Hand. Machine. 
Date aa te a3 1830 1895 
Number of different opera- 

tions involved ... ies 9 9 
Number of workmen em- 

ployed 6 9 
Num 15h. 40m, 14h.14m. 


r of hours worked 


t of ur . 11.266 dols. 1.865 dols, 
TABLE X V.—Production of 40 Gross of Vegetable 
Ivory Buttons. 

Mode of Production. Hand. Machine. 
Date... na ae Ris 1862 1895 
Number of different opera- 

tions involved ... 15 18 


Number of workmen em- 
ployed... s¢ ei 31 83 
Number of hours worked 306h.15m. 88h. 51m. 
Cost of labour... ... 60.837 dols. 9120 dols. 
(To be continued.) 





HIGH-SPEED STEAM LAUNCH. 

WE illustrate on page 151 a high-speed steam launch 
built by Messrs. Simpson, Strickland, and Co., Limited, 
Dartmouth, which has several interesting features in 
design, having been constructed specially for a challenge 
contest at Oban, and this she won. The vessel weighs 
only 38 cwt. with steam up and ready fora spin at 
the high speed of 17 miles per hour, equal to 14? knots. 
The boat is 30 ft. long by 6 ft. beam and 3 ft. depth, 
the constructive material being cedar. The engines 
are of the a type, with four cylinders 
and four cranks, and, as shown by the engraving un 
page 151, have been designed according to Thorn’s ar- 
rangement of cylinders and valves, one pair of eccen- 
trics sufficing for operating the valves of two adjoining 
cylinders. The engines are designed to take steam at 
300 lb. pressure, and to run at a piston speed of 750 ft. 

er minute. Each pair of cranks are opposite, the 
orward pair being at right angles to the after pair. 
Owing to this arrangement of cranks, and careful 
balancing, there is a remarkable absence of vibration 
at full speeds. In fact there is far less vibration in 
this launch at full speed than in one of the same size 
fitted with ordinary two-crank compound machinery, 
and travelling about half the speed. The bearin 
surfaces throughout are of ample dimensions an 
fitted with wearing surfaces of hard phosphor bronze. 
The air pump is driven off a rocking beam in the 
usual way. The boiler is of the modified Thorny- 
croft type as designed and patented by the builders. 
The forced draught is provided by a fan of special 
design arranged inside the boiler casing, and driven by 
steel wire spring belts, originally introduced by the 
builders some twelve years ago, and now universally 
adopted by them. The condenser is of the usual in- 
side. type, the circulating water being supplied by 
scoops. The total weight of the machinery works 
out to 28 lb. per indicated horse-power. 

On the speed trials the engines ran at 1100 revolu- 
tions with 300 lb. of steam, at which pressure the 
valves were set to lift. The trials took place at Dart- 
mouth, where the photograph was taken from which our 
engraving of the craft under steam was made. A mean 
ee of 17 miles per hour, 14.75 knots, was attained, 
the stipulation of the contract being that 16} miles 
per hour, or 14.3 knots, was to be made. This launch 
was built to take upa challenge to race the best of 
three over a course of six miles at Oban. She won 
easily to her owner’s great satisfaction, her opponent 
being another of Messrs. Simpson, Strickland, and 
Co.’s launches built last year. The captain of the 
yacht to which this launch belongs reports that he 
— her fast and comfortable, and an excellent sea 

at. 





SWING BRIDGES OVER THE RIVER 
WEAVER. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, January 23, Sir Douglas 
Fox, President, in the chair, the paper was on 
= ac gy Bridges over the River Weaver at Northwich,” 
by Mr. John ur Saner, M. Inst. C. 

In 1893, the trustees of the River Weaver, to whom 
the author was engineer, decided to apply to Parliament 
for powers to convert the so-called fixed bridge at North- 
wich into one capable of being opened for river traffic. 
An Act was obtained, only, however, on condition that 
two bridges were built some little distance apart, in order 
that one — always be available in case of breakdown. 

When called upon to solve the engineering portion of 
the problem, the author considered all the different forms 
of movable bridges at present in use, but could not find 
— which exactly suited the case. The problem to be 
solved was somewhat unusual, owing to the nature of 
the foundations in the salt district, which, as was well 
known, were seriously affected by the abstraction of 
brine and salt from the subsoil. The average subsi- 
dence at the Northwich Bridge had been about 4} in. 
per annuni during the last 17 years, necessitating the 





raising of the girders to give headway for the river 
traffic; and it being impossible to raise the streets in 
the immediate neighbourhood without partially buryin 
or raising the adjoining houses, the road panes Seer had 
become assteep as lin 11, To obviate this inconvenience, 
and to _—_ for the more efficient carrying on of the 
salt and other trades on the Weaver, and with the 
idea of eventually passing coasting vessels with fixed 
masts, the before-mentioned decision was arrived at ; and 
after a strenuous contest in Parliament, the Bill received 
the Royal Assent, resulting in the building of two exactly 
similar bridges. 

These bridges—the only difference between which was 
that one had 10 ft. and the other 16 ft. headway—were 
of 54 ft. span, with a 19 ft. 6 in. roadway, and two 
4 ft. 6 in. footpaths, and were too heavy to be worked 
without mechanical power of some kind. Steam or hy- 
draulic machinery would have been costly, and almost 
constantly out of repair on such a foundation ; it was, 
therefore, decided to — the following plan: First, the 
Pa A ie of the bridge, which might, for argument’s 

e, be taken as weighing 300 tons, was supported by a 
roller path and rollers, which in turn were carried upon 
a set of piles, strongly braced together. Connected 
with, and exactly under the centre of gravity of, the 
superstructure was a circular pontoon or buoy, divided 
into two chambers. This pontoon had the appearance 
of being suspended from the superstructure, and in 
reality would be if the water were not present, and 
it was entirely clear of both bottom and sides of the 
chamber in which it was placed. Of this large buoy 
the lower chamber, which had a displacement equal to 
250 tons, was perfectly watertight and always sub- 
merged, so that its displacment was practically con- 
stant. The upper chamber was open at the top, and 
either served as an access to the lower chamber, or, 
by varying the amount of water allowed to enter it, 
increased or decreased the buoyancy of the whole. It 
would be seen that the downward pressure on the rollers 
and paths, due to the weight of the superstructure, was 
partially counteracted by the upward tendency of the 
pontoon, and was thus reduced, in the case under con- 
sideration, to 300 — 250=50 tons. By emptying the 
upper part of the pontoon this might be further reduced 
within certain limits. There were three natural impedi- 
ments to such an arrangement of bridge, namely, floods, 
drought, and ice; and in the Northwich case there was 
the unnatural impediment of subsidence. These disabili- 
ties were met thus : 

1. The lower portion of the pontoon, being watertight, 
had a constant buoyancy, and, therefore, the pontoon 
would not rise with a flood; and if there should be the 
least danger under exceptional circumstances, it was only 
necessary to open a valve and partially fill the pontoon 
with water, when it would soon become immovable. 

2. In the case of drought, even if the water fell below 
the level of the upper chamber, it meant a few extra 
tons on the rollers, which they were well calculated 
to bear. Such droughts were exceedingly rare on the 
Weaver, and there was ample extra turning power in the 
motor. 

3. To prevent the water in close proximity to the pon- 
toon freezing, and hindering it from turning, the chamber 
in which the pontoon was placed would be covered in, 
and it would be a comparatively easy task to prevent the 
small body of water in the chamber from freezing. 

4, Special arrangements at the pile-heads and in the 
wedge gearing were made to compensate for the exigen- 
cies of subsidence. 

To convince the trustees, and also Parliament, that the 
scheme was feasible, the author had a model constructed 
at a scale of } in. to 1 ft., and also converted to this 
a an occupation bridge, at that time under repair ; 

th these afforded ample proof of the feasibility of the 
scheme. The difficulty presented by subsidence entailed 
careful consideration as to the motive power to be adopted. 
Pressure pipes of any kind being inadmissible, the author 
decided to adopt electrical power, although, so far as he 
knew, it had never been tried before for a similar purpose. 
He also decided to use wire rope for —? as givin 
the most flexible connection between the bridge an 
motor, The local company undertook to supply current 
at 4d. per Board of Trade unit throughout day and night, 
and guaranteed to pay any costs incurred should the 
supply fail. The outer mains of their three-wire system 
were drawn from for power purposes at 440 volts, and a 
20 horse-power motor working a vertical drum for turn- 
ing, with 4 horse-power motors direct-coupled at either 
end of the bridge, but fixed on the abutments for with- 
drawing the wedges, were used. f 

The switches were specially designed, and had only 
one set of resistances for both the opening and — 
motions. of the motors. The bridges were moved wit 
remarkable facility, and the consumption of current 
after they had been working a short time, and all the 
bearings, &c., were free, only amounted to one-quarter of 
a Board of Trade unit for the complete cycle of opera- 
tions, viz.: withdrawing wedges, opening and closing 
the bridge, and —— wedges. 

In conclusion, the author desired to express his in- 
debtedness to Mr. John J. Webster, M. Inst. C.E., for his 
suggestion of the pontoon principle and for his assistance 
in making the original designs, and to Sir Benjamin 
Baker, who, with the late Mr. Thomas Hawksley, 
assisted in the passage of the Bill through Parliament. 





ARGENTINE Rattways.—The Buenos Ayres and Val- 
paraiso Transandine Railway Company has begun work 
upon an extension of its line to Las Cue The Buenos 
Ayres Great Southern Railway Company is reported to 
be contemplating the construction of an extension be- 
tween Bahia Blanca and Azul. 
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BALANCED EXPANSION JOINT. 


Or the faults of sliding expansion joints on steam 
pipes there is no need to write. Every engineer is 
painfully aware of them. Oftener than not the joint 
is purely ornamental, and serves no purpose at all; it 
neither expands nor contracts, but leaves the pipe to 
adapt itself as best it can to its varying conditions. 
Some joints move freely in one direction, but not in 
the other, with the result that in a little time they 
come to the end of their travel, and become stationary, 
unless, indeed, they draw clear out and allow the 
steam to escape. ‘Ihe pressure of the steam in the 
pipe is always endeavouring to pull the joint apart ; 
this force is usually met by an endeavour to anchor 
the pipe at its extreme ends. Butthis is by no means 
aneasy thing to do, for the steam pressure often 
amounts to several tons, while the friction of the 
joint may easily be as much more, if it be badly 
packed. It then becomes a question whether the 
joint on the abutments will yield most readily. If 
the abutments are firm then the long steam pipe 
becomes a strut, and if it be not perfectly straight it 
is bent sideways and all the joints are strained. 
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There are many ways in which a sliding expansion 
joint can give trouble, but most of them are due to 
the long distance through which the chief strains 
have to be transmitted. To remedy this, Messrs. 
Brown and Co., of 49, Deansgate, Manchester, have 
brought out the balanced expansion joint we illus- 
trate above. In this a supplementary annular 
steam piston and cylinder is provided to balance 
the steam pressure. The abutments, therefore, have 
only to bear the stress due to the friction of the joint. 
On reference to the engraving, it will be seen that the 
left-hand end of the pipe has an annular cylinder 
formed round it, and in this cylinder there works a 
piston connected to the right-hand length of pipe by 
three bolts. This piston is made tight by packing, 
which can be set up in the usual way. There is a 
pipe which admits steam from the steam pipe beneath 
the annular piston. 

The joint, which is constructed of steel forgings, 
is shown fully expanded. When the steam is turned 
off, and as the pipes cool, the piston is drawn 
by the bolts deeper into the cylinder, the pipe at 
the same time sliding through its packing. hen 
the steam is re-admitted, it forces back the piston 
as fast as the pipe expands, the pressure on the 
piston all the time balancing the steam pressure in the 
pipe. Thus the expansion joint acts just as if the pipe 
contained only hot air, and were not subject to pres- 
sure at all. 








German Ratiways.—The extent of railway built in 
Germany last year was 733 miles. In this total State 
lines figured for 494 miles, and private lines for 239 miles. 





TueE INSTITUTION OF JUNIOR ENGINEERS.—On Monday, 
January 29, through special facilities afforded by the autho- 
rities, a large number of members availed themselves of 
the opportunity of inspecting the Operative Department 
of the Royal Mint, Tower Hill. The superintendent, Mr. 
Rigg, received them. The foundry was first seen; here 
the alloys are cast into bars 12 in. long and Z| in. thick, 
the width varying from .1fin. to 28 in., according to the 
coin to be manufactured. Passing to the rolling-house, 
the successive operations therein were witn , Strips 
being rolled from which the blanks to form the coins are 


cut; a variation of 008 in, above or below the correct 


thickness throws the coin out of the ‘‘ remedy,” or allow- 
ance of variation in weight permissible. The blank- 
cutting machines having been seen at work, the annealing 
of the blanks was next shown, and the house containing 
the presses was then entered. Here the blanks are auto- 
matically placed between the dies, the impression on both 
sides, and the milling on the edge being imparted in one 
operation ; the sco of production is about 90 coins per 
minute. Great interest was manifested in the automatic 
weighing machines which divide the finished coin into 
*‘ light,” ‘‘ heavy,” and ‘‘good,” at the rate of about 
23 coins per minute in each machine. The engines 





driving the machinery were seen, and the electricity 
plant was likewise specially open for the members’ in- 
spection. 





PERMANENT-WAY HAND CRANE. 


CONSTRUCTED BY THE 


BEDFORD ENGINEERING 


COMPANY, BEDFORD. 











TuE illustration given above is from a photo- 
graph of one of several 5-ton ‘‘ Breakdown” cranes, 
constructed by the Bedford Engineering Company, of 
Bedford, for the Great Central Railway Company. 
The carriage is constructed almost entirely of steel, 
and is thoroughly braced in all directions, the draw- 
gear, brake, axle-boxes, &c., being of the Great 
Central standard patterns. The centre post, upon 
which the superstructure turns, is a heavy steel forg- 
ing let into the centre casting of the carriage. The 
side cheeks of the superstructure are of j-in. steel 
plate, and the various transomes are nippled into 
these—a device that relieves the bolts of all shear. 
Another special feature is the use of fixed shafts 
where possible. These shafts have a T-head forged 
on them at one end, whilst the other end is shouldered 
down and provided with a nut and washer ; two set 
screws through the T-head into the adjacent plate 
render the shaft a most efficient stay, acting at the 

int where it is most required. Moreover, the rotat- 
ing bushes wear more evenly, and are better protected 
from dust than fixed bearings in the cheek. The 
shafts are drilled up for lubricating the bushes that 
run upon them. It is mainly due to the use of these 
shafts that it is possible, in the crane under notice, to 
remove the whole of the gearing without interfering 
in any way with the main framing. The main hoist- 
ing pinion and ratchet are cast together in steel, the 
second-motion wheel and brake are also cast together, 
and are connected to the hoisting pinion by a steel 
tube of large diameter. The change of purchase for 
hoisting is effected by a claw clutch and lever, avoid- 
ing the necessity of sliding the handle shaft, and the 
handle shaft can be thrown entirely out of gear when 
lowering by the brake. Slewing is effected from a 
second handle shaft alongside that for hoisting. The 
maximum load of 5 tons on a single chain can be lifted 
and slewed in comfort by four men. 








PRESCHLIN’S JOINT FOR COPPER 
STEAM PIPES. 

THE disastrous failures of copper steam pipes have, at 
the Board of Trade inquiries, invariably proved to have 
arisen from the employment of brazed joints. By using 
solid-drawn or electrolytically deposited tubing, the 
brazed longitudinal seam can, of course, be got rid 
of, but the brazing between the flange and the body 
of the pipe has still remained a source of weakness. 
All expansion strains necessarily attain their maxi- 
mum at the rigid junction between the pipe and the 
flange, that is to say, at the very section which has 
been ex to the risk of overheating in the opera- 
tion of brazing. Any device which gets rid of these 
brazed joints has accordingly many points in its favour, 
and we illustrate on this page an ingenious arrange- 
ment which has been designed with this object in 
view by Mr. Preschlin, the manager of Elmore’s 














German aod Austro- Hungarian Metal Company, 
Limited, the London office of which is at Broad- 
street Avenue, E.C. As shown, the joint is made by 
first slipping flanges on to the pipes to be joined, these 
flanges being bored witha re an The ends of the 
pipe are then bell-mouthed, and hollow conical plugs 
inserted, after which the ends of the tubes are beaded 
over these plugs. On bolting up the flanges, the ex- 
panded end of the pipe is compressed between the plug 
and the flange, as our engraving shows, a perfectly 
tight and very strong joint being thus obtained. The 
plugs, it will be seen, have a rounded outline, and it 
was suggested that under a heavy longitudinal pull, 
the pipe might be nipped in two between the plug and 
the flange. The experiment was accordingly made 
at the well-known testing and experimental works of 
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Messrs. D. Kirkaldy and Son. The pipes tested mea- 
sured 4.346 in. in diameter outside, and 3.95 in. in dia- 
meter inside in one set of experiments, whilst in another 
set they measured 4.145 in. outside and 3.938 in. inside. 
In all four experiments were made, and in no case did 
failure occur at the joints. With the larger pipes failure 
took place under a load of about 77,000 1b., equiva- 
lent to a stress over 30,000 lb. per square inch of 
fractured area. With the thinner pipes failure occurred 
at a load of about 39,000 Ib., the stress at rupture being 
about 29,500 lb. The stretching of the tubes was 
extremely regular up to the breaking point. The joint 
has further been tested in practical work, having been 
used for some months for the steam pipe supplyin 
a factory engine. Side movement of the joint which 
might cause failure from ‘‘ working ” is prevented by 
lugs, on the two opposing flanges, these lugs engaging 
with each other, and preventing any relative movement 
of the two flanges, save in a longitudinal direction. 





Buenos Arres.—The municipality of Buenos Ayres has 
received petitions from four electric tramway oo 
asking to be relieved from their obligation to light the 
streets through which their trams run. The lord mayor has 
recommended that this request should be complied with, 
upon the understanding that, in exchange for the con- 
cession, the municipality should have the right to make 
- of the company’s columns and posts for fixing its own 

mps. 
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COMPOUND LOCOMOTIVE FOR THE WESTERN RAILWAY OF FRANCE. 
CONSTRUCTED BY THE SOCIETE ALSACIENNE DE BELFORT. 
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A sHORT time since (see ENGINEERING, vol. Ixviii., 
page 592) we published illustrations and a description 
of the new types of powerful high-speed locomotives 
recently built for working the hoor traffic of the 
somewhat difficult system of the French Southern 
Railways. Of still greater importance on the same 
lines of development is the improved practice on the 
Western Railway system, because this railway forms 
one of the favourite routes to Paris, and will probably 
be more than crowded during the coming year. 

In 1893 the Western Railway Company placed in 
service a number of four-wheeled coupled express 
locomotives, three of which differed from the others 
in being compounded with four cylinders; the 
boilers of these engines were practically fie the others, 
but the pressure was raised 2 kilogrammes (28.4 lb. 
per equare inch), bringing it to 199 1b. The results 
were very satisfactory; marked advantages were 
obtained in the consumption of fuel, facility and power 
of haulage, and ease in running due to the excellent 
arrangement of the moving parts. After a sufficiently 
long experience, M. Clérault, engineer-in-chief of 
matériel and traction to the company, decided on 
adopting the type, and constructing twenty compound 
locomotives, with certain modifications and of increased 
weight, this last-named change being rendered pos- 
sible from the fact that heavier permanent way had 
been laid on the system of the railway company. These 
new engines have now been in service for some months, 
and sufficient experience has been obtained with them 
fully to justify M. Clérault’s decision. We are glad to 

ublish drawings and particulars of these new engines, 
or which we are indebted to M. Morandiére, ‘‘ In- 
génieur des Etudes du Matériel et de la Traction ” of 
the Western Railway of France. 

This new type of locomotive has been built by the 
Société Alsacienne de Belfort, who had given much 
attention to the first lot of four compounds for the 
Western Railway, as well as to the similar engines 
for the Northern Railway of France, and which we 
have already described. 

Some of the special characteristics of the locomo- 
tives which we illustrate on our two-page plate, and on 
this and the opposite page, are as follow: A greater 
height of water above the crown of the firebox; the 
introduction of additional compensation between the 
springs of the driving wheels in order to obtain a 
better distribution of load; and an increase in the 
size of the firebox. We give below some of the lead- 
ing particulars and dimensions of these locomotives. 
The total length of the engine is 9.964 metres 
(82 ft. 8.25 in.), and the total wheelbase is 7.400 
metre (24 ft. 3.4 in.); the distance between centres 
of driving wheels is 2.9 metres (9 ft. 6.17 in.). The 
diameter of the driving wheels is 2.040 metres 
(6ft. 8.32 in.)“and that of the truck wheels, is .960 
metres (3 ft. 1.8 in.). The height from the rails to the 
top of chimney is 4.25 metzes (13 ft. 11 in.), and to 
the centre line of boiler 2.500 metres (8 ft. 2.4 in.). 
The mean diameter of the boiler is 1.380 metres 
(54.33 in.), it has 96 Serve tubes, 3.80 metres (12 ft. 
5.6 in.) long, and .065 metre (2.65 in.) internal dia- 
meter. The heating surface of these tubes is 137.780 





square m:tres (1483 equare feet), that of the firebox 
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is 13.060 square metres (140.6 square feet), so that the 
total heating surface is 150.840 square metres (1623.5 
square feet). The grate area is 2.450 square metres 
(26.37 square feet). The diameter of the high-pressure 
cylinders is .340 metres (13.39 in.), and that of the low- 
pressure, .530 metres (20.89 in.), the length of stroke 
is .640 metres (25.20 in.) 

The boiler is built of soft steel, with an ultimate 
resistance of from 38 to 42 kilogrammes per millimetre 
(24, 13 to26.67 tons per square inch) and has an extension 
of from 27 to 31 per cent. on a test-piece 3.94 in. long. 
The rivets for the boiler shell are of iron, and those 
for the inner firebox are of copper. The thicknesses 
of plates are 16 millimetres (.63 in.) for the body of 
the boiler; 15 millimetres (.59 in.) for the sides of 
the firebox shell; 16 millimetres for the front 
plate of the firebox shell; 13 millimetres (.51 in.) for 
the outer back plate ; and 25 millimetres (.98 ia.) for 
the front plate. The inner firebox is of copper 16 
millimetres thick. The reversing gear is of the same 
type as that in use on recent locomotives built for the 
Nord Railway, and described on a previous occasion. 
Of the attachments to this locomotive may be men- 
tioned the Westinghouse brakes on the driving 
wheels; the Bourdon ‘‘telescopompe” lubricator 
operated from the valve gear; two Friedmann in- 
jectors ; and a Gresham and Craven sandbox. It will 
also be noticed that the driver is protected more 
than is usual by the form of shelter that is provided. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A good business was done 
last Thursday forenoon. he tone was firm. Scotch 
iron rose 5d., Cleveland 64d., and hematite iron also 64d. 
per ton. The afternoon quotations ranged from 683. 8d. 
to 703. per ton cash, and up to 70s. 4d. one month for 
Scotch iron. Hematite iron changed hands at 77s. 1d. 
per ton 7 days, and 77s.4d. one month. The settlement 
prices were: 693. 104d. per ton for Scotch iron; 693. 3d. 
per ton for Cleveland; 77s. for Cumberland hematite 
iron; and 793. for Middlesbrough hematite iron per ton. 
The result was weak on Friday, on the unfavourable 
news from South Africa, but prices closed rather 
b:tter than the worst. Scotch closed 1s. 2d. per 
ton down on the day, Cleveland 9d., and hematite 
iron 11d. per ton down. The settlement quotations at 
the close were: 68s. 74d., 68s. 6d., 763 , and 79s. per ton. 
The market was quite demoralised on Monday forenoon. 
No support was forthcoming, and though only 12,000 
tons were sold, the quotations were weak. From 1s. 1d. 
to 1s. 6d. per ton was lost. In the afternoon the market 
was idle but strong, and there was a recovery of 24d. up 
to 5d. per ton. The settlement prices were 67s. 104d., 
67s. 3d., 753. 14d., and 783. perton. Business was quiet 
on Tuesday forenoon. Not more than 12,000 tons changed 
hands, and as the iron was not readily parted with in all 
cases, the prices were all better. Scotch rallied 5d., 
Cleveland 6d., and hematite iron 744. per ton. In 
the afternoon only some 5000 tons were sold, and 
prices were a shade easier, Scotch giving way ld. 
and hematite iron 24d. r ton. At the close the 
settlement prices were: 68s. 14d., 67s. 74d., 75s. 6d., 
and 78s. per ton. At the forenoon meeting to-da 
10,000 tons were dealt in. Holders were very stiff, 
and prices were, therefore, strong. They rose from 3d. 
to 74d. per ton. In the afternoon only some 5000 
tons changed hands. Prices closed firm, rising 4d. 
to 3d. perton. The settlement prices were: 68s. 74d., 
683s. 14d., 763, and 78s. per ton. The following 
are the quotations for No. 1 makers’ iron: Clyde, 
833. 6d. per ton; Calder, 84s. 6d.; Gartsherrie, 
- - wien poy 85s. a Seek Liao ye | 
all ship at Glasgow ; engarnock (ship ab - 
rossan), 823. ; Shotts (hipped at Leith), 853. ; Carron 
(shipped at Grangemouth), 85s. 6d. r ton. The 
markets of the week have been swayed hither and thither 
by the varying reports from the seat of war in 
South Africa. fn most cases the fluctuations have been 
small and the business smaller still. Evidently the 
tension is telling on trade, as home and Continental 
inquiries have of late been very meagre. America 
seems likely, from its increasing competition in the 
raw and manufactured articles, to solve the problem 
for us as to whether higher or lower prices are to prevail. 
Recent reports from the other side indicate weakness. 
Shipments and deliveries continue to be very large. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 228,312 tons, as compa with 
233,869 tons yesterday week, thus showing a reduction 
amounting for the week to 5557 tons. 


Finished Iron and Steel.—Work has been got more into 
full swing in the Scotch centres of the iron and steel 
trades, and with such a heavy weight of orders on hand 
the masters have started all possible hands, and yet con- 
sumers have complained loudly of the slow manner in 
which the manufactured goods are delivered to them. 
This desire for delivery, it is stated, must carry with it a 
further hardening in the quotations. Dear and short 
supplies of fuel have again interfered with the produc- 
tion and consumption of iron and steel manufactures, 
and the speculative trader is feeling the pinch, for all 
over the makers of finished iron and steel are in arrears of 
delivery. Prices of both iron and steel keep firm. 

Sulphate of Ammonia.—This commodity is strong. 
Business has been done both for spot delivery and up t: 
June at 11/. 17s. 6d. per ton f.o.b. Leith. By and by 
there will be another iron works erected, where it will be 
extensively made. 





Glasgow Copper Market.—Both on Thursday and Friday 
the market was a blank as copper, and the settle- 
ment price was 711. 5s. per ton on Thursday, and 71/. on 
the following day. Again, on Monday, there were no 
transactions, and the price fell 12s. 6d. per ton. No 
copper was sold on Tuesday forenoon, and prices were un- 
changed. There was still nothing doing in the afternoon. 
In the market this forenoon there were no dealings in 
copper, but the price was marked down 5s. per ton. The 
price rose 10s. per ton in the afternoon, but no business 
was done. 

Glasgow Corporation Tramways.—At a meeting of the 
Glasgow Corporation Tramways Committee held on 
Monday there was recommended for acceptance the offer 
of the National Conduit and Cable Company, United 
States, to supply the feeder cables for the extension of the 
electrical tramways which have yet to be carried out 
through the city. Theamount of the estimate is 151,000/., 
which is 10,000/. below that of an English firm, the next 
lowest of the three offers which were sent in. 

Advance inthe Price of Splint Coal.—The Scotch coal- 
masters have just resolved that the price of splint coal 
for the iron works shall be raised by 1s. per ton for the 
month of February, making it 133. per ton. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Huddersfield and the Paris Exhibition.—At a meeting 
of the Huddersfield Chamber of Commerce, held last 
week, the sub-committee ee to take in hand the 
subject of a collective exhibit for the Paris Exhibition 
reported that though there only remained a month before 
the time when it would be necessary to send : 
the Exhibition, only eight manufacturers in the district 
had promised to exhibit. It was doubted whether the 
eight manufacturers in question would be able to make 
mg a collective exhibit worthy of the district, and in view 
of the apathy it was decided to abandon the idea of 
exhibiting at Paris. 

The Woollen Industry.—The President of the Hudders- 
field Chamber of Commerce in the course of a recent ad- 
dres3 said the peace, prosperity, and development of the 
woollen industry in the West Riding were more seriously 
menaced by the action taken by the Rivers Board than 
by either foreign tariffs or competition. Out of 2000 
mills in the West Riding, 800 were connected with the 
sewers and 1200 were not. Mills on the sewers would 
become valuable property, while those outside the sewers 
would become valueless. 


The Coal Trade of South Yorkshire.—The position of 
the coal trade of the district continues very satisfactory. 
The demand is large, all the pits working well, and there 
is no probability of any interference with the present 
a conditions from the point of view of labour. 

he panic caused 7 the congestion on the railway has 
now nearly subsided, though consumers are still stocking 
largely above their ordinary quantities. The supply, 
however, is good, and no serious difficulties are being met 
with. In the steam coal trade the demand continues 
pressing, and as there are no stocks at the pits and the 
prospects of the iron trade are of the most encouraging 
character, this is likely to continue. In the house coal 
trade the pits are full of orders, and there is a great pres- 
sure for supplies for all markets. 


The Iron and Steel Trades.—Reports from all branches 
of the iron and steel industry are to the effect that orders 
continue to ur in, and prices are steadily advanc- 
ing. There has been a further increase of 10s. por 
ton on Bessemer and Siemens- Martin steels. he 
bottom quotations now for Bessemer billets are 9/. 103. 
to 9/. 15s per ton, according to — ; and for Siemens- 
Martin billets, from 10/. to 12/. 103. per ton, according to 
quality and temper. The iron market is exceedingly 
strong, and makers are very reluctantly accepting tester 
orders, even at high prices. 





_ Cuicaco.—The Chicagodrainagecanal has been brought 
into operation. The canal is designed primarily to relieve 
Chicago of its sewage, and to enable it to obtain a supply 
of pure water from Lake Michigan, which is now con- 
taminated by the overflow from the sewers. It is also 
intended, however, to be the beginning of a ship canal 
from Chicago to the Mississippi. The cost of the canal 
has been €,500,0007. The Federal Government is to be 
asked to continue the work of deepening the Illinois. 





Export MERcHAnt Suppers’ Directory FoR 1900.— 
This directory, issued at the price of 17s, 6d. by Messrs. 
Dean and Son, Limited, 160A, Fleet-street, London, E.C., 
has long had a reputation for its utility, for this is the 
thirty-fifth Fg of publication. It is divided into three 
sections. The first gives under each town in the United 
Kingdom a list of the exporters with an indication of the 
countries with which each is identified, and a note of the ex- 
ports in which each specialise, and it can easily be under- 
stood that a comprehensive list like this is very useful. 
In the second section we have articles of merchandise 
arranged alphabetically, and under each a list of the ex- 
porters in each town dealing in such goods. There is also 
a compilation of the trade marks of exporters, and finally 
a list of -manufacturers who have paid for the insertion of 
their names under each article of commerce. There is 
much other information regarding shipping and forward- 
ing agencies. An important of the directory is an 
itinerary, printed and boun 5g wy oy in a form con- 
venient for the pocket. This is 
London, and all exporters or manufacturers are record 
in it according to their address, and thus a busy man can 
easily arrange his visits to minimise time. 


or the E.C. district of | be 
ed|tube boilers of the Thornycroft type. These en- 





NOTES FROM CLEVELAND AND THE 
{NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
©The Cleveland Iron Trade.—War news appears to 
occupy the attention of commercial men very consider- 
ably; and, in fact, intelligence from South Africa is 
much more eagerly looked for than are telegrams relating 
to trade. Buyers were coming forward in a most 
satisfactory and encouraging manner, and inquiries 
for delivery a good way ahead were numerous until 
the news of Sir Redvers Buller’s reverse arrived, and 
cast a complete gloom over the market. Yesterday the 
weekly —s on ’Change here was numerous, but 
buyers showed little disposition to operate, and the 
amount of business transacted was but small. Mer- 
chants had little iron to dispose of, but they 
offered No. 3 g.m.b. Cleveland pig at 68s. 6d., and 
a few sales were recorded at that price. Buyers, 
however, would not purchase at even 68s, 6d. except 
in cases where they urgently needed the iron. Pro- 
ducers were very firm and would not, as a rule, quote 
No. 3 below 70s., and they look to that being the general 
ee ate in the early fature. All the lower qualities of 
leveland pig were reported scarce, and No. 4 foundry, 
grey forge, mottled, and white iron were each about 
6d. Middlesbrough warrants opened at 67s. 7d., 
and closed 67s. 6d. buyers. There was very 

little east coast hematite pig iron‘ available for sal 

and inquiries for it seldom led to business, buyers an 
sellers differing in their ideas as to values. Quotations 
ranged from to 82s, 6d. for early delivery of Nos. 1, 
2, and 3. Rubio ore was obtainable at 20s. 6d. ex-ship 


Tees for very prompt cargoes. There was no quotation - 
to | for Middlesbrough hematite warrants. To-day prices for 


makers’ iron were unaltered. The only change in the 
market was the advance in Middlesbrough warrants to 
683. cash buyers. 


Manufactured Iron and Steel.—These two branches of 
trade continue in a very healthy state, and Age ane are 
by no means discouraging. Meer Re round are 
fally maintained, and prices for several descriptions have 
been again advanced. Common iron bars have been put 
> to 9/, 5s.; best bars to 9/. 15s.; and iron and steel ship- 
plates and iron and steel ship-angles are each now 81. 5s. 
—all less the customary 24 per cent. discount for cash. The 
return just issued by the accountant to the Board of Con- 
ciliation and Arbitration for the manufactured iron and 
steel trade of the North of England shows the aver- 
» net selling price of rails, plates, bars, and angles for 
the two months ending December 31 last to have been 
6/. 17s. 10.27d., as against 67. 11s. 5.82d. for the preced- 
ing two months. Under the sliding scale agreement this 
gives an advance in wages of 6d. per ton on puddling and 
5 per cent. on all other forge and mill wages, to take effect 
from January 29. 

Coal and Coke.—There is very little new in coal and 
coke. Prices are pretty much the same as when we last 
reported. Large quantities of coke are still being taken, 
but the pressure for delivery is not so great as it has been. 
Medium blast-furnace qualities, however, are still put at 
25s. 6d. delivered here, and the f.o.b. price of best Durham 
coke is about 32s. 6d. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has been less active, buyers show- 
ing somewhat less eagerness to close transactions. The 
best steam coal has made 25s. 6d. to 27s. per ton, while 
secondary qualities have brought 23s. 6d. to 24s. per ton. 
House coal has shown little change; No. 3 Rhondda 
large has been making 23s. to 23s. 6d. per ton. Patent 
fuel has about maintained previous rates. Good foundry 
coke has made 31s. 6d. to 323. 6d. per ton, while furnace 
coke has realised 27s. to 32s. 6d. per ton. In the iron ore 
market the current price for the best rubio has been 
203. 6d. to 21s. per ton. 


Smooth Travelling on the Great Western.—Mr, A. W. 
Hart, superintendent of the London district of the Great 
Western Railway, stated recently at a meeting at Slough 
that he had the authority of the German Emperor to say 
that his Imperial Majesty had never travelled so comfort- 
ably and so smoothly on a railway as he did on the Great 
Western system on the occasion of his late visit to 
England. 

The ‘‘ Pandora.”—The Pandora, which has been re- 
cently floated out of dock at Portsmouth, and which was 
designed by Sir W. White, Director of Naval Construction, 
is one of two third-class unsheathed protected cruisers 
now building, the other, the Pioneer, being under con- 
struction at Chatham. Nine similar third-class cruisers 
of slightly less os have already been launched 
and completed. e principal dimensions are: Length 
between perpendiculars, 305 ft.; length over all, 318 ft. 
6 in.; breadth extreme, 37 ft.; mean draught of water, 
13 ft. 6in.; displacement, 2200 tons. A steel deck sloped 
at the sides, and varying in thickness from 4 in. to 2 in., 
has been worked ey re the length of the ship in 
the neighbourhood of the water line, ompsay | a water- 
tight protection, and affording protection to the engines, 
boilers, magazines, &c. The Pandora will be propelled 
by twin-screws, each driven by an independent 
set of vertical triple-expansion engines, capable of 
developing, at a working pressure of 250 lb. to the 
square inch, 3500 horse-power indicated, or 7000 horse- 
power indicated for the two sets of engines. With 
this horse-power a of about 20 knots will 

realised. Steam will be supplied by eight water- 


gines and boilers are being built at Portsmouth. The 
quantity of coal carried at the above draught will be 
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250 tons, although provision is made for stowiag a much 

er amount. The armament will consist of eight 4-in. 
quick-firing guns—two being on the forecastle, two on the 
poop, and the remainder in the waist of the ship—eight 
3-pounder quick-firing guns, and three 0.45-in. Maxims. 
Two above-water to o tubes will also be carried. These 
tubes will be armoured, the thickness of the armour vary- 
ing from 1 in. to 3 in. 


Construction Inspection.—Mr. W. H. Burt, inspector 
of shipwrights at Devonport, has been appointed to over- 
see the construction of two line-of-battle ships, and two 
cruisers which are being built by Messrs. Vickers, Sons, 
and Maxim, at Barrow-in-Furness. For the last four 
years Mr. Burt has been lecturer on naval #.chitecture at 
the Devonport technical schools. 


The Parrett. — On Tuesday the Mayor of Bridg- 
water presided at a committee meeting of the Town 
Council to consider the best means of dealing with parts 
of the Parrett where navigation was impossible or 
dangerous at — tides, and providing facilities for 
developing the trade of the port. The mayor pointed out 
that the council some time since considered the Wheeler 
scheme, which fell through, being rejected by the rate. 
payers. There was only a moderate attendance ; and 
after considerable discussion, the meeting was adjourned 
for a month. 


_ Tank Steamers.—Messrs. Willoughby Brothers have 
in hand at their Plymouth docks two steam tank vessels, 
one of which will be employed in Devonport Harbour. 
The new vessels are to be called the Aid and the Clinker. 
Each will have a displacement of 398 tons, and engines 
capable of developing 300 horse-power indicated. 


Coaling Transports.—The Powell Duffryn Coal Com- 
pany, Limited, which, among other local firms, have 
contracted for the coaling of the British Fleet and trans- 
— in the Government service at Southampton, has 
o . ices with the bunkering of a transport at 

ardiff. 





PersonaL. —-Mr. Duff Bruce, consulting engineer, 


Westminster, announces that he has admitted as a partner | 32 


Mr. J. Angus, who has for some years past been his 
rincipal assistant. The style of the firm will now be 
uff Bruce and Co. 





West Yorksuire Coat.—The annual meeting of the 
Lofthouse Colliery, Limited, was held at Leeds on Satur- 
day, Mr. R. Talbot, of Batley, presiding. The directors’ 
report contained the following: ‘‘The prosperity of the 
engineering, iron, and other trades of the country has 
mig an impetus tc the coal trade, and enabled the col- 
iery to be fully employed during the year. The directors 
have purchased two or three small areas of coal in the 
Silkstone seam, which will further enhance the value of 
the colllery. The accounts show a profit of 12,205/., which, 
added to the balance brought forward from last year of 
3077/., makes a total of 15,2827. Of this sum 27987. was 
distributed August 1 by the directors as an interim divi- 
dend, leaving a balance of 12,484/. at the disposal of the 
shareholders. The directors recommend the payment of 
a dividend of 6s. per share free of income tax, which will 
absorb about 5397/., and leave a balance to be carried 
forward of 68867.” The company’s shares are 3/. each, so 
that the return for 1899 is at the rate of 15 per cent. per 
annum. The report was adopted. 





LEEDS ASSOCIATION OF ENGINEERS.—THE De Lava 
Stream TurBINE.—At a recent meeting of the above 
Association, Mr. Konrad Andersson read a paper on 
‘*The De Laval Steam Turbine.” The present form of 
it, he said, is of the impulse type, the principle being to 
take up the kinetic energy of a steam jet in the buckets 
of the turbine wheel, the steam acting by speed and mass. 
As the kinetic energy is proportional to the square of the 
speed, it is essential that the speed be high. Having 
minutely described the construction, he remarked that 
the enormous speeds, which vary from 30,000 revolutions 
in the 3 horse-power motor to 10,600 revolutions in the 
300 horse-power motors, are directly reduced by a care- 
fully designed gear of the double helical type, in the ratio 
of about 10 to 1. On the smaller machines, up to 30 
horse-power, only one gear wheel is provided, but in all 
sizes above 30 horse-power the pinion on the turbine shaft 
gears into two wheels on opposite sides, making the 
strains equal and in balance. The main applications of 
the De Laval steam turbines are: (1) Turbine motors, 
driving machinery direct by means of belts or ropes ; (2) 
turbine dynamos, the dynamos being placed on the 
second motion shafts or a prolongation of the same ; (3) 
turbine pumps, the centrifugal pumps being placed on 
the second motion shafts; and fa) turbine exhaust and 

ressure fans or ventilators. The paper was illustrated 
by sketches, diagrams, and tables of results of various 
experimental runs of the turbines. These showed a steam 
consumption as low as 13.9 lb. of steam per brake horse- 

wer on a 300 horse-power steam turbine motor. Lime- 
Fght views were also og gem of the different — of 
turbines referred to, by the courtesy of Messrs. Green- 
wood and Batley, Limited, Leeds, the sole manufacturers 
in this country and the colonies. One of their 3 horse- 
power turbine dynamos was on view, as well as important 
portions of larger machines. The paper was listened to 
with great interest by nearly sixty members. After afew 
congratulatory remarks from Messrs. Wilson Hartnell, 
J. Bowers, G. Blackburn (Vice-President), and J.  C. 
Moorhouse, a vote of thanks was accorded to Mr. 
Andersson. The discussion was adjourned until Febru- 


ary 8, the paper to be printed and circulated in the 
a 
chair. 


e President (Mr. Joe Tempest) was in the 








MISCELLANEA. 


WE have received from Mr. E. Stanford, of 26 and 27, 
Cockspur-street, S.W., a copy of a new map he has just 
issued showing the new works in the Metropolitan dis- 
trict, proposed in the Private Bills to be dealt with in the 
new session just opened. 


A Scotch mete et has decided that although under 
the Workmen’s Compensation Act a man injured when 
laying — pipes may receive compensation, he 
cannot do so if injured when laying water-supply pipes, 
Truly it is a wonderful Act. 


The traffic receipts for the week ending January 21 on 
33 of the principal lines of the United Kingdom, 
amounted to 1,642,968/., which was earned on 19,865? 
miles. For the corresponding week in 1899 the receipts 
of the same lines amounted to 1,591,159/., with 19,6044 
miles open. 
the receipts, and an increase of 261} in the mileage. 

In their annual report on the cement trade, just issued, 
Messrs. Tulloch and Co., of 4, Fenchurch-avenue, E.C., 
state that the past twelve months have proved a record 
year in the cement industry, the supply being barely able 
to keep pace with the demand. ‘The use of foreign 
cements in this country is increasing, the imports being 
quite 120,000 tons, mainly Belgian natural cements. 


It is remarkable that commercially pure nickel exhibits 
no extraordinary physical properties. Rolled metal, 
assaying over 98 per cent., has a tensile strength not 
exceeding 32 tons per square inch. This is, of course, 
much gras than the ultimate strength of pure iron, but 
is much below an alloy consisting of suitable proportions 
of the two metals. 


From a report recently made by Messrs. Preece and 
Cardew on tha cost of lighting railway carriages by 
electricity, it appears that the total annual cost per 
coach would be 13/. 16s. 6d., based on the cost of fitting 
and running 400 coaches with an average of twelve 
lamps of 8 candle-power per coach. The total capital 
outlay for lighting this number of coaches is estimated at 
A curious engine has recently been patented in the 
United States, and is, perhaps, worthy of notice for its 
originality, whatever opinion may be held as to its prac- 
ticability. The cylinder is mounted bodily on a crank of 
the same throw as the main crank, and these two cranks 
are connected together by spurwheels, so that the two 
rotate with equal speeds in opposite directions. As a 
consequence, the piston-rod always remains parallel to 
itself, and no connecting-rod is needed. The necessary 
motion for the valve is obtained by means of a cam. 


Press reports state that a muzzle velocity of 3000 ft. 
per second is expected with the new 10-in. Brown seg- 
mental gun just completed for the United States Navy. 
The Brown gun is wire wound, but differs from the ordi- 
nary type of wire-wound gun in having its inner core in 
the shape of staves bound together by the wire. The 
velocity noted above is exceptionally high, though with 
an experimental gun using an aluminium projectile the 
Armstrong-Whitworth Company attained a muzzle velo- 
city closely approaching 5000 ft. per second. 


In certain of the newer American rolling mills the bars 
are rolled in lengths of 300 ft. and allowed to cool on a 
special cooling bed which keeps them straight. The 
great length of the bars renders very evident certain 
peculiarities in their contraction when cooling, the total 
movement being between 3 in. and 4 in. lt is noted 
that when first placed on the bed contraction proceeds 
rapidly, then checks, and finally ceases. The bar then 
expands again, probably during recalescence, after which 
contraction proceeds uniformly till the metal is cold. 


It will be remembered that a short time back the 
building trades decided to make a gift to the nation in 
the form of convalescent homes for discharged soldiers. 
The hon. secretary, Mr. T. E. Rider, of 1, Waterloo. 
— Pall Mall, informs us that the appeal for assistance 

as met with a most ready response, contributions both 
in money and in kind having m presented by many 
prominent firms and others, whilst the workmen in the 
trades are also supporting the scheme by monetary con- 
tributions, which will be applied to the expenses of erec- 
tion. 


The following resolution has been passed by the 
Council of the Institution of Naval Architects: ‘‘ That 
the Council will be willing to present a gold medal to any 

rson not being a member or associate member of 

Youncil, who shall at the forthcoming spring meetings 
read a paper which, in the judgment of the Council, shall 
be deemed to be of exceptional merit. The Council will 
also be willing to present a premium of books or instru- 
ments to the reader of any paper, not being a member or 
associate member of Council, which paper shall, in the 
judgment of the Council, merit this distinction.” The 
an meeting of the Institution will be held in the hall 
of the Society of Arts, Adelphi, on Wednesday, April 4 
and the two days yo The annual dinner is fix 
for April 4, and will be held in the Hotel Cecil. 


Mr. John Aird, who has recently returned from Egypt, 
states that — progress is being made with the Nile 
dams. At Assuan the Bab-el-Kebir, Bab-el-Sogair, and 
Bab-el-Haroun channels have been closed, and the works 
at these important points are being vigorously proceeded 
with, Two-thirds of the main wall will be practically 
completed this season, and the masonry of the navigation 
channel has been commenced. At Assiout the works are 
so advanced that it is hoped this dam will be completed a 
year earlier than the contract time. About 15,000 men 
are employed ; but more will be required as the season 


There was thus an increase of 51,809/. in| be 








advances, thus giving employment to many natives who 
would otherwise greatly suffer.in consequence of the low- 
ness of the Nile causing so much land to be out of culti- 
vation. 


The Parliamentary estimates for the construction of 
the proposed Manchester and Liverpool Electric Express 
Railway places the total cost of the scheme at 1,750,000/. 
The estimates give the length of the railway from Deane- 

te, Manchester, to its termination at the Blue Coat 

ospital, Liverpool, as 34 miles 4 furlongs 2 chains. The 
railway will throughout its whole length be constructed 
as a double line, in accordance with a system known as 
the monorail system, with such modifications as may be 
found necessary. The principal items in the estimates 
are: Stations, 67,600/.; land and buildings required to be 
taken (310 acres), 451,600/.; the permanent way, esti- 
mated at 18,0007. per mile, 621,450/.; viaducts, 175,300/.; 
and contingencies, 117,9407. The scheme is proposed to 
carried out by a company with a share capital of 
2,000,000/., and a loan capital of 666,000/. 


The following regulations governing the acceptance of 
Portland cement are in use in Holland. The cement 
must not leave more than 10 per cent. on a seive of 900 
meshes per square centimetre (5800 per square inch). 
Setting, which should take at least two hours, is tested 
by filling an ebonite ring 40 centimetres (1.57 in.) high 
with the mortar to be tested. A needle of 1 square 
millimetre in section, loaded with 300 grammes is applied - 
to the mortar, and the setting is held to commence when 
this rod fails to penetrate to the bottom of the mortar, 
and to finish when it fails to indent the surface. The test 
for constancy of volume is performed by placing a cake 
of cement on glass and —— it from drying for 24 
hours. This cake should not crack or change shape even 
after prolonged storage. The tensile tests are made on 
blocks of at least 5 square centimetres (.775 square inch) sec- 
tion and the specimensare prepared with 1 part by weight 
of-cement, 1 part by weight of normal sand, and 0.3—0.4 
parts of water. After storage for 24 hours after making in 
moist air, followed by 27 days in water, these specimens 
should show a tensile strength of at least 227 lb. per square 
inch. Compression tests made from the same mixture, the 
blocks being 2-in. cubes, should fail at a load equal to not 
less than 2275 Ib. per square inch. If seven-day tests 
are used, the tensile strength should be 142 1b., and the 
crushing load 1422 lb. per square inch. Specimens of 
neat cement are requi to show a tensile strength in a 
seven-day test of 355 1b. per square inch, and in a 28-day 
test a strength of 498 lb. per square inch. 





WIRELESS T&LEGRAPHY.—The Ann Arbor Railroad Com- 
pany is stated to have closed a contract with the Marconi 
interest for apparatus to work a system of wireless tele- 
graphy in connection with the car ferry business of the 
company across Lake Michigan. One office is to be at 
Frankfort, on the east side of the lake, and the other at 
Menominee, on the west side, the distance between the 
two points being 83 miles. A direct line between the 
two points passes across the peninsula to the east of 
Green Bay. At present the railroad company depends 
for telegraphic communication upon a line round the 
lake through Chicago, and quite frequently, during 
stormy weather, the company is put to a good deal of 
inconvenience. The United States Navy Department 
and the Lighthouse Board of the Treasury Department 
are ——. for the establishment of wireless telegraph 
stations on lighthouses and lightships belonging to the 
United States. A series of experiments are contemplated 
in the first instance. 





Great CenTRAL Raitway.—We have now definite in- 
formation as to a complete half-year’s working of the 
London extension of the Great Central Railway. The 
data available are ae discouraging ; all that can 
be — ce way of set-off, is that the extension can 
still be scarcely regarded as in thoroughly effective opera- 
tion. The receipts of the company from all sources for 
the six months ending December 31 were 1,570,884/., as 
compared with 1,395,712/., showing an increase of 175,172/. 
On the other hand, the working expenses were 1,082,891/., 
as compared with 834,384/., showing an increase of 
248,507/., so that the net receipts declined to 487,993/., as 
compared 561,328/., showing a reduction of 73,3352. The 
great increase in the working expenses occurred under 
the head of locomotive power, whicu cost 109,522/. more. 
Of course, the opening of the London extension involved 
a heavy increase of engine mileage, without a propor- 
tionate return being obtained from the outlay incurred. 
Traffic charges also showed an increase of 84,7037. for the 
past six months, the London extension involving, of 
course, the employment of a large amount of additional 
labour. Carriage and wagon repairs further involved an 
additional expenditure of 22,703/., and maintenance of 
way cost 10,291/. more. The Nottingham joint station 
and the Banbury branch are still not completed ; when 
they are ready for business they may be expected to help 
up the revenue of the London extension to a not alto- 
gether unimportant extent. The Nottingham station will 
give the Great Central Railway a —— good hold 
upon Nottingham, and the Banbury branch will facilitate 
the interchange of traffic with the Great Western Rail- 
way system and the West of England generally. The 
future of the Great Central Railway appears to be largely 
dependent upon the assistance which it may derive from 
a closer alliance with the Great Western Railway. The 
directors are also, however, endeavouring to rearrange 
the finances of the company by a contemplated issue ef 
34 per cent. debenture stock ; it is hoped, for instance, to 
save 30,0007. per annum in interest upon 2,000,000/. tem- 
porary loans. More siding accommodation and additional 
rolling stock will also assist the development of traffic 
upon the London extension. 
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ABROAD. 


Tue Swiss trip of the Institution of Electrical 
Engineers has given rise to an interesting discus- 
sion amongst those fortunate enough to be included 
in the party as to the most noteworthy features 
of the electrical industry in Switzerland. Perhaps 
the most characteristic difference between the con- 
ditions in England and in that country lies in the 
fact that Englishmen in general, often curiously 
enough, even when professional Radicals, resent 
most bitterly innovations of every nature, whilst in 
Switzerland a more intelligent view is held as to 
the true interests of the public. In the early days 
of the electric light this characteristic British atti- 
tude of mind led to the e of an Act of Parlia- 
ment which almost strangled the infant industry, 
and no reasonable development was possible until 
these legal swaddling clothes were loosened some 
years after. Short-sighted people have at various 
times considered this a matter of congratulation, 


9| asserting that we thus avoided the loss of large 


sums of money in experimental work. Following 


61/ out this reasoning to its logical conclusion, they 
62 | Should equally maintain that the development of the 
gg | Steam engine in this country, rather than abroad, 


was a national misfortune. As regards our rail- 
ways, it is doubtless true that we are now suffering 
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Even in this instance the most serious obstacles to 


66 | be overcome by our early engineers were not of a 


material nature, considerable as these were when 
everything had to be originated ab ova, but arose 
in a much greater degree from the blind and un- 


1| reasoning conservatism of so large a section of the 


British people. In one instance we call to mind, 
Waterton, the well-known naturalist, as.+ited 





that, had he caught in the act, the surveyor, who 
was engaged in locating a line through a portion of 
the Waterton estates, he would have shot him out 
of hand. 

At present the greatest difficulty to be faced by 
electrical engineers is the extraordinary develop- 
ment of socialism in our midst, as shown by the 
intense desire to municipalise every undertaking 
possible, quite irrespective of the material advan- 
tage of the public. When, a few years back, a 
London tramway company proposed to adopt the 
overhead system on certain of its lines, Mr. 
Burns, and certain of his colleagues on the County 
Council, gave vent to an excited shriek at 
what they were pleased to call the disfigure- 
ment of London streets. Many well-meaning 
people who, when badly informed, as is too fre- 
quently the case, are responsible for so much 
mischief in the world, took up the cry, and 
the scheme was defeated. The absolute hollowness 
of the pretence brought forward has been well 
shown since ; firstly, by the proposal, several times 
brought forward by the London County Council, 
for carrying the tramways on to the Embankment ; 
and secondly, by the fact that this same Council, 
now it has come into possession of many of the 
tramways, is actively engaged in promoting Bills 
for working certain lines by this same overhead 
system. Further, unlike the original scheme con- 
demned on artistic grounds, certain of the lines now 
proposed pass through fine thoroughfares. We hope 
the proposals now made will be successful, though 
given a free hand, a well-managed company would 
probably afford the public a better service. In the 
present temper of the British people it is, however, 
impossible for a company to have as free a hand as 
a public body. Compare, for instance, the reckless 
abuse with which a lighting company is assailed, 
when its service temporarily fails, with the 
calm way in which the very serious breakdown 
at the Corporation Works, Manchester, was ac- 
cepted as a mere accident, involving litile or no 
blame on those responsible. Again, when Bills 
were introduced last year for the erection of great 
power stations near collieries, for the subsequent 
transmission and distribution of power to various 
townships, the opposition aroused was sufficient to 
defeat the measures, great as might possibly have 
been its benefits to the communities involved if 
commercially successful, and little as they stood to 
lose inthe contrary case. Even had the promoters 
succeeded there is little doubt but that the permis- 
sion to serve their fellow men would have been 
overweighted with the most harassing and unneces- 
sary conditions as to insulation and other safe- 
guards. Swiss experience shows that under favour- 
able conditions 16,000 to 17,000 volts can be 
carried by bare wires protected merely by por- 
celain insulators at the points of support, without 
undue risk to the community, but it is absolutely 
hopeless for any private corporation to persuade 
Parliament, or the Board of Trade, that this is the 
case. The sole hope for the removal of unrea- 
sonable restrictions on electrical distribution and 
electric traction, lies in the great County Councils 
and other important public bodies being directly in- 
terested in the much-needed reforms. There, 
ae pa never was a time at which British capitalists 

ad more concern for the interests of their servants 
and of the public, and there certainly never was a 
time when they were regarded with more suspicion 
by the latter. All the visitors to Switzerland seem 
to have been struck by the way in which the de- 
mocratic governing bodies there abstained from 
checking enterprise. 

As to the points in which Swiss practice differs 
from ours, Mr. Crompton notes that the electrical 
efficiency of Swiss-built dynamos is much less than 
with British makes. This observation is interesting, 
and may be paralleled by the fact that the average 
shop or factory engine in this country is much less 
economical of steam than is usual on the Continent. 
Obviously the same cause is at work in both cases. 
Here we have had (in view of recent prices we 
speak in the past tense) cheap coal, hence it was 
unnecessary to incur any heavy capital expenditure 
in the production of specially economical engines, 
a saving of steam being less important than sim- 
plicity, with a corresponding immunity from break- 
downs. In Switzerland coal was dear, hence an 
economical engine, even if costly and complicated, 
was demanded by manufacturers. Coming to dy- 
namos and transformers, the Swiss having enormous 
resources in the way of water power cheaply avail- 
able, a saving of a small percentage on electrical 
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losses would not balance the extra outlay needed. 
Consequently Swiss engineers have devoted most 
attention to the mechanical aspect of their gene- 
rators, transformers, and the like, whilst our 
source of power being coal, and the cost of power 
being an important item in this particular class 
of work, we have demanded a high dynamo efli- 
ciency, and following this, a high steam efficiency ; 
until now the efficiency of our combined sets ap- 
proaches more nearly to the theoretically pos- 
sible than that of any other nation. Of course 
we are now speaking of average plants, since 
fine and economical mill and factory engines have 
been built in England for years past, and no doubt 
Swiss engineers do on occasion turn out high- 
efficiency electrical plant. In all cases, however, 
both here and abroad, there is always a limit 
beyond which it is unprofitable to carry the efli- 
ciency of any machine. In Switzerland, power for 
a carbide plant is in one instance furnished at the 
rate of 65 francs per brake horse-power per annum. 
This plant runs night and day and every day, so 
that the cost of the power works out to about jd. 
per kilowatt-hour, and in such a case it is obvious 
that there can be small inducement to lay down 
expensive high-efficiency plant. Similarly in our 
factories, and particularly in our machine shops, 
engines using anything up to 45 lb. of steam per 
hour are not uncommon, yet power is still the 
cheapest thing a manufacturing engineer purchases. 

Most of the engineers taking part in the Swiss 
trip were struck by the general use of three-phase 
plants. Of course, the three-phase system is being 
used in this country to a considerable extent, as on 
the Dublin tramways and the London Central Rail- 
way, but motor transformers are employed to con- 
vert this current into a continuous one before con- 
veying it to the car motors. Whilst it is quite 

ssible that alternating currents may yet be used 
in tramway motors, it would seem that as matters 
stand at present there are considerable difficulties 
in the way. In the Burgdorf-Thun line, which has 
been specially commented on, the conditions are 
somewhat peculiar. The line in question is of 
standard gauge and is 25 miles long, and is worked 
by the three-phase system, the current being gene- 
rated at 16,000 volts and transformed down to 750 
volts before passing to the car motors. The stops 
are few, and the gradient, reaching in parts 1 in 25, 
is fairly uniform. As a consequence, the low-start- 
ing torque of a three-phase motor is of minor 
importance, whilst the fact that such motors will 
not run much above their proper speed is made 
use of on the down trip, which is made with brakes 
off at a speed only 5 per cent. greater than the 
normal speed of running. The motors work back 
into the line under these conditions, and thus save 
current. In ordinary tramway work, or on sub- 
urban railway work, very different conditions pre- 
vail. To obtain a satisfactory service here, great 
starting power is essential ; a fact which our loco- 
motive engineers, even when, like the late Mr. 
Stroudley, they were able mechanics, have very 
frequently failed to grasp. The latter gentleman, 
it will be remembered, constructed for suburban 
service the little ‘‘ Terrier ” engines, and it used to 
be a common sight on the South London line for 
one of these engines and one of the more powerful 
London, Chatham, and Dover locomotives, on a 
ened line, to start from a station together. The 
atter gained speed quickly, and left its rival puffing 
away far behind. Since at that time the Chatham 
Company had not adopted the Westinghouse brake, 
it was not possible to use this greater starting 
power to full advantage, since it was necessary to 
reduce speed when still quite a distance away from 
the next stopping station, and as a consequence 
the ‘Terrier,’ being fitted with a proper brake, 
was able to make up at the end of its run the dis- 
tance lost from its inadequate power at the start ; 
so that both trains in general took the same time 
between stations, the mean speed being in each 
case most dishearteningly low in the opinion of the 
unfortunate season ticket holders. Since the date 
we have in mind, the Chatham Company has intro- 
duced the continuous brake, and could, if it had 
had an intelligent eye to the interests of its share- 
holders, have considerably increased the speed of its 
suburban service. The electrical engineers respon- 


sible for the Central London system have fully re- 
cognised the fact that to secure a fair average speed 
a large starting torque is necessary, and, as a conse- 
quence, have not seen their way to use alternating 
currents in their motors. The maximum torque of 
an alternating motor is obtained when it is run- 





ning at its normal speed, and falls off very rapidly 
as this speed is reduced. Hence, until means are 
provided for satisfactorily turning this difficulty, the 
polyphase motor seems out of place on tramways 
and similar lines. Of course, in underground rail- 
way work it is possible to reduce the starting torque 
needed by fixing each station at a summit between 
two steep gradients, but even so there is always a 
possibility that a train may be stopped for some 
reason midway between stations, and have, there- 
fore, no accumulated energy to enable it to climb 
the gradient up to the next station. With con- 
tinuous-current motors this creates no difficulty, 
as the maximum torque it is possible to exercise 
greatly exceeds the normal. Nevertheless it is 
to be hoped that these difficulties will be overcome 
in the near future, as there is a sweet simplicity 
about a “straight” polyphase system, which is 
most attractive to the mechanical mind. 

Another feature which seems to have struck 
many of the visitors is the small part played by 
the consulting engineer, as we understand him. 
Every English contractor will admit that there are 
consulting engineers for whom it is a pleasure to 
work, whilst in other cases the party in question 
owes his position as consultant rather to an im- 
posing presence and a fluent tongue than to any 
deep or accurate knowledge of his profession. 
One must admit, however, that the contractors are 
often somewhat unreasonable. At one time they 
will complain that the consultant ties them down 
to every detail and prevents them standardising, 
and consequently cheapening their products; whilst 
when, as happened not so long back in an im- 
portant steam-engine contract, the consultant gave 
the contractor a free hand as to his designs, merely 
specifying results, there was a chorus of abuse from 
the unsuccessful firms and certain others interested. 
An excited town councillor, for example, indignantly 
asserted that the gentleman in question was not paid 
large fees to get other people to make his designs 
for him. Between these two views of his position 
the unfortunate consultant is in some difficulty. 
There can, however, be little doubt that on the 
whole it is far better that such gentlemen should 
confine their specifications to the general require- 
ments of the case, making the manufacturer re- 
sponsible for the details of construction. The 
latter would, under these circumstances, find it 
necessary to provide a more competent designing 
staff, which we fear certain of them will do with 
very great reluctance. Every one with experience 
in life must know of individuals who would rather 
lose business than pay a man a really high salary. 
Such an individual feels that if one of his em- 
ployés is too well off, he ceases to be master 
in his own business, and he would rather fail to 
secure a contract than owe it to the abilities of one 
of his designing staff, who might thus establish a 
claim to greater consideration. This feeling is, we 
fear, largely a national trait. A works foreman 
too frequently resents any suggestion from one of 
his hands, considering it ‘‘ cheek,” reflecting more 
or less on his own capacity ; whiist in the scientific 
world, which, above all others, should be free 
from such pettiness, we have had the spectacle of 
distingushed chemists resenting the discovery of 
argon by an outsider like Lord Rayleigh. One, we 
remember,-passionately exclaimed that Lord Ray- 
leigh was assumiug that chemists were all fools 
who had gone about with their eyes shut for fifty 
years. 

As indicating the relatively low position held by 
draughtsmen in this country, it is to be observed 
that the pay of the average draughtsman does not 
exceed that of the average mechanic. Considering 
that a mistake in the drawing - office involves 
pounds, where a mistake in the works may involve 
shillings only, this state of things is rather curious. 
As a consequence, the men of most ability do their 
utmost to get out of the drawing-office once they 
have had what they consider sufficient experience 
there. In Switzerland, on the contrary, the pay of 
the draughtsman, if not high, yet considerably 
exceeds that of the average mechanic, and conse- 
quently a better class of man is secured, It must 
be confessed that too many of the run of draughts- 
men here in the ae were quite unreliable outside 
their routine work, but better are now available ; 
and we know of one prominent firm of engine 
builders who will not employ in their office any man 
who has not had a good training in theory, in addi- 
tion to his practical knowledge. This, whilst now 
the exception, is becoming more and more common, 
and is of good augury for the future. 





Wages being low in Switzerland, there has not 
been the same compulsion towards the use of jigs 
and special tools, as in America and in certain of the 
more enterprising works at home. In spite of this, 
the accuracy of workmanship on Sulzer’s engines is 
unsurpassed, whilst in the matter of surface finish 
the productions of this and other Swiss firms is rarely 
equalled here. Quite possibly the taste for a high 
polish is carried too far. On Lake Lucerne we have 
seen the cranks of paddle engines polished like 
nickel-plate. Possibly these were nickel-plated, 
but in any case there seems no good reason for such 
an extreme of surface polish. Mr. Crompton at the 
Institution meeting mentioned that the polished sur- 
faces of Sulzer engines suffered not the slightest 
scratch in being handled in the shop and finally 
erected. The additional time and care needed to 
secure this would be commercially impossible in any 
country but one in which wages were low, and 
seems hardly worthy of the effort requisite. 





DIRECTORS’ LIABILITY. 

CERTAIN cases which have recently been heard 
in London and the provinces, should act as a warn- 
ing to those who allow their names to be placed 
upon the prospectuses of companies as directors. 
In the case of Greenwood v. The Leather-Shod 
Wheel Company, which was heard in the Court of 
Appeal on December 19, a claim was made for the 
rescission of a contract to take shares in the defen- 
dant company, and also for damages in respect of 
alleged misstatements contained in the prospectus. 
Amongst other things, it was alleged that certain 
agreements should have been disclosed in the pro- 
spectus, by virtue of the Companies Act, 1967, 
Section 38. The prospectus stated that the com- 
pany was formed ‘‘to take over the patent rights 
for the United Kingdom of the most important 
improvements in wheels for the century, namely, 
the leather tire invented by Messrs. Pierron and 
Klein in 1895, which should supersede all present 
forms of vehicle tires, as it is elastic, durable, 
quiet, cheap, and light-running. 

It was stated that ‘‘ wheels for the trolleys in the 
House of Commons have been ordered, and are now 
in use. The Secretary of State for War has given 
an order for wheels for military carriages, and 
wheels have been ordered by the Director of Cloth- 
ing of the Royal Army Clothing Department.” The 
plaintiff complained that no such orders had been 
given, and that the wheels were merely on trial at 
the various places mentioned. The clause referring 
to other agreements was as follows: ‘‘ There may 
be other agreements as to the formation of the 
company, the subscription to the capital, or other- 
wise, to none of which the company is a party, and 
which may technically fall within Section 38 of the 
Companies Act, 1867. Subscribers will be held to 
have had notice of all these contracts and to have 
waived all right to be supplied with particulars of 
such contracts, and to have agreed with the com- 
pany, as trustees for the directors and other 
persons liable, not to make any claims whatsover, 
not to take any proceedings under the said section 
or otherwise, in respect of any non-compliance 
therewith.” 

It came to light in the course of the case that a 
contract was in existence under which one of the 
directors was to obtain very considerable benefits. 
In referring to this contract, Lord Justice Lindley 
said that it should have been disclosed, in accord- 
ance with the provisions of Section 38 of the Com- 
panies Act, 1867; which, after providing that every 
contract shall be disclosed on the prospectus, enacts 
that any prospectus or notice not specifying such 
a contract shall be deemed fraudulent on the part 
of the promoters, &c. The result of the case was 
that the plaintiff was held entitled to recover the 
amount paid by him in respect of shares. Our 
interest in the case does not, however, stop there. 
The principle that ‘* a falsehood is the intent to 
deceive ” is now shown to apply to erroneous state- 
ments in a prospectus. Taking the object of a 
prospectus into consideration, it is clear that the 
Court must interpret it in the way it is construed 
by those into whose hands it comes. The whole 
object of the Directors’ Liability Act of 1890 was 
to remove a defect in the law brought to light by 
the decision of the House of Lords in Derry v. 
Peek [14 App. Cas. 337], and to impose upon those 
who issue prospectuses the duty to take reasonable 
care not to make untrue statements. The best way 
of seeing the effect of that Act is to consider its 
more important provisions, side by side with the 
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legal principles which formerly ruled the Courts in 
these matters. z 

Prior to the Directors’ Liability Act, 1890, the 
law in respect of actions for deceit may be gathered 
from the following passages in Lord Herschell’s 
judgment in Derry v. Peak, 14 App. Cas. 337: 
‘* First, in order to sustain an action of deceit there 
must be proof of fraud, and nothing short of that 
will suffice. Secondly, fraud is proved when it is 
shown that a false representation has been made (1) 
knowingly, or (2) without belief in its truth, or (3) 
recklessly, careless whether it be true or false. 
Although I have treated the second and third as 
distinct cases, I think the third is but an instance 
of the second, for one who makes a statement under 
such circumstances, can have no real belief in the 
truth of what he states. To prevent a false state- 
ment being fraudulent, there must, I think, always 
be an honest belief in its truth. And this probably 
covers the whole ground, for one who knowingly 
alleges that which is false has obviously no such 
honest belief. Thirdly, if fraud be proved, the 
motive of the person guilty of it is immaterial. It 
matters not that there was no intention to cheat 
or injure the person to whom the statement was 
made . . . Making a false statement through want 
of care falls far short of, and is a very different 
thing from, fraud ; and the same may be said of a 
false representation honestly believed, though on 
insufficient geounds . . . When a false statement 
has been made, the question whether there were 
reasonable grounds for believing it, and what were 
the means of knowledge in the possession of the 
person making it, are most weighty matters for 
consideration. The ground upon which an alleged 
belief was founded is a most important test of its 
reality . . . If I thought that a person making a 
false statement had shut his eyes to the facts, or 
purposely abstained from inquiring into them, I 
should hold that honest belief was absent, and that 
he was just as fraudulent as if he had knowingly 
stated that which was false.” 

In addition to the liability imposed by Section 38 
of the Act of 1867, the director should be careful 
to recollect that other responsibilities are imposed 
upon him by Section 3 of the Companies Act, 1890. 
By that Section every person who is a director at 
the time of the issue of the prospectus or notice, 
and every ... promoter shall be liable to pay 
compensation to all who subscribe for shares, &c., 
on the faith of such prospectus, for any damage 
they may have sustained by reason of such untrue 
statement, unless it is proved (a) with respect to 
every such untrue statement not purporting to be 
made on the authority of an expert, or of a public 
official document or statement, that he had reason- 
able ground to believe, and did up to the time of 
the allotment of the shares, &c., believe that the 
statement was true. (b) With respect to every 
such untrue statement purporting to be a copy or 
extract from a report or valuation of an engineer, 
valuer, or other expert, that it fairly represented 
the statement made by such expert. Provided that 
the director, &c., shall incur liability unless he be- 
lieved, or had reasonable grounds to believe, that 
the expert who made the report was competent to 
do so. (c) If the statement made is that of an 
official person, it is sufficient to show that it was 
correctly copied into the prospectus. The director 
may also escape liability on other grounds, e.g., if 
he prove (a) that he withdrew his consent to be a 
director before the issue of the prospectus ; (b) 
that it was issued without his knowledge or con- 
sent, and give public notice of such withdrawal. 

From the above Section it will at once be seen 
that the director cannot shelter himself behind the 
report of an expert, unless he believes or has reason 
to believe that the expert was competent. 

The recent case of Jackson v. Clough, which de- 
manded the attention of Mr. Justice Grantham and 
a special jury at Leeds from December 14 to 19, 
affords a very striking illustration of the unhappy 
results which may accrue to those responsible for the 
promotion of a company if they rely upon an incom- 
petent expert. [A report of this case appears in the 
Times of December 20 last.] The claim was brought 
for damages for false and fraudulent misrepresenta- 
tions in the prospectus of a company known as the 
India-Rubber (Mexico), Limited, which was founded 
in 1897 for the purpose of developing estates in 
Mexico, upon which the india-rubber plant was 
alleged to be capable of growing in great profusion. 
The expert sent out reported that the. two estates 
covered together about 287,000 acres, and that 
there were no less than 350,000 trees ready for 








tapping! Evidence called at the trial showed that 
the estates under cultivation only covered about 
56,000 acres, and that even if there were 350,000 
india-rubber trees thereon, the great majority of 
them were buried in an impenetrable jungle. In 
this case, again, it was held that the plaintiff, an 
under-writer of debentures, was entitled to be re- 
lieved from his obligation under the contract. 
No doubt there are many cases in which directors 
are themselves the dupes of the expert, who is some- 
times interested in the success of the undertaking. 
Thus in the case at Leeds it was proved that the 
expert sent out was interested to the extent of 
27,0007. in the successful floatation of the company. 
But, it is clearly the duty of directors to see that 
the expert who makes the report is unbiassed. It 
is to be hoped that the result of this case, and that 
to which we have alluded in the earlier part of this 
article, will be to open the eyes of directors who, 
in all honesty, allow their names to be printed upon 
the prospectus of a company which is to all intents 
and es begun, continued, and ended by their 
less honourable colleagues. 








AMERICAN TRADE. 

Tue foreign trade of the United States during 
the past calendar year reached a value considerably 
in excess of that of any preceding twelve months. 
It was foreseen that in some respects the showing 
would be less favourable than in 1898. For instance, 
the decline in the price of wheat and other food- 
stuffs meant a fall in the aggregate sum under 
these heads in spite of an increase in the quantity 
shipped, but it was hoped that there would be com- 
pensation for this in improvements in the other 
staples and in manufactured goods, The prelimi- 
nary estimates of the Bureau of Statistics give the 
value of all imports and exports of merchandise for 
the year as 2,079,421,000 dols., compared with 
1,890,461,000 dols. for 1898, being an increase 
of 188,960,000 dols., equivalent to 37,800,000I. 
Though less satisfactory than the country reckons 
it had a right to expect, the showing is still one 
that represents a very distinct advance so far as the 
mere total is concerned. What is not exactly pleas- 
ing to the American mind is that the better part of 
the increase occurs under imports, which figure for 
803,946,000 dols. compared with 634,946,000 dols., 
while exports ran to 1,275,475,000 dols. against 
1,255,515,000 dols., the increase under the first head 
being as much as 169,000,000 dols. and in the 
second no more than 19,960,U00 dols. Thanks to 
the greater volume of purchases from abroad, due 
in large measure to the prosperous condition of the 
country, the trade balance in favour of the United 
States shows a fall, the excess of exports amount- 
ing to 471,529,000 dols., as compared with 
621,261,000 dols. for the preceding period. It is 
not to be inferred that America’s foreign customers 
are actually indebted to her to the extent of 
94,000,000. sterling on balance as a result of the 
year’s trade operations. On paper it would 
appear that they are, but, in fact, this trade 
balance is to a very considerable extent a 
myth. Part of the indebtedness is wiped 
out by American payments of dividends and in- 
terest upon foreign money invested in its under- 
takings, by American purchases of home securities 
held abroad, by the expenditure of American 
tourists in Europe, &c.; and it would appear, 
further, that the figures of the Treasury Depart- 
ment do not in all cases represent actual values. 
This last is a point deserving of more attention than 
it has received. Values of imports and exports 
may be those of the Custom House, but it does not 
by any means follow that they are those of the 
market. It is well known that, largely in con- 
sequence of the protective tariff, and partly in con- 
sequence of the freedom from competition which 
distance accords, American manufactured products 
of various kinds are often sold in the United States 
at one price, and at a considerably lower price in 
Europe. The ‘‘ law of surplus” has, in fact, 
largely governed the foreign trade transactions of 
America. Rather than have the home market de- 
pressed by the weight of more goods than. could 
readily be consumed in it, American manufacturers 
have in many instances, while keeping up the home 
price, sent their surplus wares abroad, and have 
sold them to foreigners at any price that they 
could get for them. When these goods were en- 
tered for export at the Custom House, the prices 
given, as a general rule, have been those which 
such goods commanded in the American market ; 





but when sold, the price received may have been 
many points lower ; and in settling the balance of 
trade, it is not the Custom House report but the 
actual trade transaction that determines just how 
large this balance may be. It is not possible to 
rectify the trade balance on the basis of this factor, 
but that it is one of great significance will be 
apparent ; and although we have only the official 
statistics to go upon in one estimate of the total of 
a particular year’s foreign trade, it is clear that 
a considerable deduction must be made to allow for 
overvaluation of exports. 

The following Table gives the value of the ex- 
ports of the great staples in the past year (in thou- 
sands of dollars) as compared with 1898 : 
| 1899. 18°8. 
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| | 

| December. | 12 Months. | December. | 12 Months. 

| dole. |  dols. dols. dols. 
Breadstuffs .., 19,148 259,407 31,619 303,757 
Cattle.. ..|/ 2,012 28,282 2,237 32,259 
Provisions «| 15,316 168,323 15,536 163,990 

otton ..| 12,831 84,648* 39,887 118,563* 

Mineral oils . | 5,476 64,842 4,194 52,551 

| 64,783 93,275 








* Four months—September to December. 


It will be seen that the most striking feature of 
this statement is the heavy decrease in the value 
of cotton, which is barely one-third of the value 
in-December, 1898, in spite of the fact that cotton 
ruled about 2 cents per pound higher in December 
last than a year ago. The explanation is found in 
the holding back of the new season’s cotton by the 
planters for a higher price, this being about the first 
time concerted action towards that end has been a 
success. There has been an improvement under 
the head of mineral oils for the year, but this is a 
very long way from counterbalancing the decrease 
in cotton and breadstuffs ; and the credit for such 
increase as there is in exports is due (1) to manu- 
factures, which have increased to 376,000,000 dols. 
from 307,925,000 dols. in 1898; and (2) to very 
much smaller improvements in the products of 
mining and of forests. It will be some little time 
before all the details of exports of manufactured 
commodities are available. The latest trustworthy 
figure which we have seen are those given in the 
report for the 10 months ended October 31, and 
these figures are useful as indicating the character 
of the trade for the entire 12 months. There was 
an increase in the exportation of agricultural imple- 
ments of more than 4,000,000 dols. during the 
period ; France taking 500,000 dols. more than 
the year before ; all other Europe increasing orders 
about 1,100,000 dols.; the Argentine Republic 
increasing orders to the extent of 800,000 dols. ; 
and an increase of 200,000 dols. going to Africa. 
American cars went abroad to the extent of 
700,000 dols. more than in 1898. The bicycle trade 
fell off, and the sales of chemicals increased 
2,000,000 dols. A notable gain was in the in- 
crease of exports of clothing by about 3,700,000 
dols., and there was also an increase in the ex- 
portation of fertilisers by 2,500,000 dols. American 
scientific appliances are in better demand, the in- 
crease in exportations of them being more than 
2,000,000 dols. Tinplate was exported to the 
amount of 14,586 dols., being a gain of 8327 dols. 
This, however, is quite an insignificant item. Of 
structural iron there was an increased export of 
600,000 dols. The demand for castings ran the 
exports up to more than 4,500,000 dols. over those 
of the year before. In builders’ hardware there 
was an improved trade amounting to 1,300,000 dols. 
over that of 1898. There were enhanced exports 
of electrical and metal-working machinery, and the 
increased sales abroad of typewriters amounted to 
3,000,000 dols. more than in the preceding year. 
The total increase in the exports of iron and steel 
for the ten months was as much as 18,871,718 dols. 
The Table on the next page shows the exportation 
of the principal articles of iron and steel in which 
it is practicable to indicate the export in terms of 
weight, by the use of which the increase or de- 
crease is more accurately shown than when only 
the statement of values can be presented. 

It is estimated that American manufacturers 
have sold to the outside world over 100,000,000 dols. 
worth of iron and steel during the past year, being 
20,000,000 dols. more than in any previous calendar 
year. For the fiscal year ended June 30 last, 
the value was 93,716,000 dols., inst 70,406,000 


dols. in 1897-8 and 57,498,000 dols. in 1896-7 ; so 
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that the progress made in this respect continues to 
be very real and rapid. It would appear, however, 
that the high range of prices ruling is telling 
against further expansion. At any rate, Mr. C. 
Kirchhoff, one of the leading authorities in the 
country, has committed himself to this expression 
of opinion: ‘‘A serious matter is the addition to 
the supply by the falling off of the export trade, 
serious from the point of view of an interruption 
of efforts to expand our markets. The export 
statistics do not as yet reveal this, because de- 
liveries are still proceeding on orders taken long 
ago. The tonnage involved cannot be stated, 
because we have only returns of valuations in some 
very important lines. But for months our sales in 
the cruder forms have fallen off. Some large 
concerns have continued to take business. Thus 
we know that good orders have been booked for 
steel rails for Japan, for street rails for Great 
Britain, for wire rods for Canada, for structural 
material for many different countries, and for wire 
nails and barbed wire. In spite of this, the next 
six months will show a heavy decline in the 
exports of our heavier iron and steel.” Though 
Mr. Kirchhoff does not mention the reason for the 
falling off in new orders, there is no doubt that it is 
referable to the high prices, and to the fact that 
the pressure on European makers has been relaxed 
sufticiently to permit them to take orders with the 
hope of reasonably early delivery. 


Exportation of Principal Articles of Iron and Steel. 


Ten Months Ending October 31. 





Articles. -—— ——-—— 
1898. 1899. 
Ib. Ib. 

Wire ai > -s 134,842,261 219,085,962 
Steel sheets and plates . 48,450,492 109,304,669 
,, bars or rods.. “s 42,455,755 58,963,146 
Wire nails .. 24,469,892 56,583,657 
Bar iron 12,278,374 21,847,935 
Cut nails .. # i 27,334,714 18,283,889 
Iron sheets and plates .. 7,034,696 12,050,354 

tons tons 
Pig iron 184,320 207,728 
Structural .. 20,246 47,476 


On the outlook for American foreign trade as a 
whole it is not very safe to prophesy. We doubt 
if the tendency is to increase, although the present 
activity is beyond question. On the other hand, 
there seems no good reason for the gioomy fore- 
bodings of those who look for a quick reaction— 
who are, in fact, very much surprised that it has 
not come about already. That the United States 
will continue to advance at the rapid pace of the 
past two years is not to be expected ; and that a 
retardation of development will come before long, 
especially with the Presidential election loom- 
ing into view, seems more than probable. But 
it is essential to distinguish between a retarded 
rate of progress and a disaster. Putting aside the 
sudden and violent reactions in speculation which 
are often manufactured only for the purpose of 
enabling those who are out to get in, there are 
natural laws which prevent immediate and sudden 
disaster after a period of great improvement, unless 
it is caused by external changes as complete as the 
reversal of the national policy in 1893. But, since 
business tides depend upon human nature, there is 
some philosophy in the calculation that approxi- 
mate periodicity may be expected in the ebb and 
flow of affairs. Confidence starts up, whatever the 
cause. It grows for some time until it has enlisted 
all the progressive forces of society. Then it neces- 
sarily becomes less rapid; but progress does not 
cease at once, because the works and improvements 
begun at the point of highest investing confidence 
do not reach completion, and begin production for 
a year or two. Also the growth of purchasing 
power following the full employment of workers 
does not cease at once when overtaken by a growth 
of production, and so prices do not suddenly fall 
from the highest point; but there is first a time of 
slow recession, usually appearing in only a part of 
the products, which gains strength and includes 
more of them as the new tendency becomes gene- 
rally realised. We repeat that it is unsafe to 
prophesy, but it looks to us as though the time of 
slow recession, or at least of arrested development, 
is not far distant. 








THE NEW YORK SHIP CANAL. 
We had occasion recently to call attention to the 
inadequacy of the Erie Canal for Lake traftic, and 
to the diversion of grain and other commodities to 





the Canadian canal system, on which there is 
now a minimum depth of 14 ft. from the interior to 
Montreal. New York State has for some time 
recognised the desirability of improving its water- 
way, and it is of interest to learn that Governor 
Roosevelt has submitted to the State Legislature 
the plans for an improved system which will permit 
of ocean-going vessels, and not merely canal barges, 
from reaching New York City from the interior. 
The cost of this improved system which Mr. 
Roosevelt and his Canal Commission recommend 
is estimated at 60,000,000 dols. There is another 
plan, much more modest, much less costly, and, it 
must be added, much less effective. This involves 
deepening and generally improving the existing 
Erie system, and enlarging and otherwise improving 
the locks ; also the further utilisation of the Mohawk 
River, and the better damming and regulation of 
that stream, so as to provide a steadier supply of 
water for the main canal. The cost of this work is 
figured up at between 20,000,000 and 30,000,000 
dols. The second scheme suggests the construc- 
tion of a deep-water ship canal. It is not a new 
project, but hitherto the tremendous cost has de- 
terred both the State and the nation from adopting 
it. 

The change of sentiment, and the feverish de- 
sire of the State administration to push this pro- 
ject through, are proof that New York is really 
anxious for the future of its transit trade. The 
Federal Government, it may be stated, has con- 
sidered three routes for a ship canal. One was 
to connect Lake Champlain with the Hudson, but 
the objection was that it would leave the control of 
the highway in the hands of Canada—the one thing 
which it has all along been sought to avoid. The 
whole idea of the waterway, we are reminded, has 
been to make a shorter route to the Atlantic from 
the lakes, and one entirely within the borders of 
the United States, and then to turn into American 
routes and American boats the vast trade of the 
lakes that now seeks its ocean outlet by way of the 
St. Lawrence. 

The two other routes lay within New York State, 
and utilised more or less the present system of 
canals. It is the latter idea that is favoured by the 
Canal Commission. The course of the present 
canal it is proposed to change for a distance of 
about 81 miles, between Syracuse and West Troy, 
where a practically new canal would be made. The 
canal would be removed from Syracuse and Roches- 
ter and carried around those cities for the purpose 
of avoiding the narrow streets and inevitable 
mutual interference between the traffic of the canal 
and that of the cities. 

It will afford a notion of the magnitude of the 
traftic between the Great Lakes and the sea, if we 
give some details of that which passed last year 
through the Sault Ste Marie Canal, which connects 
Lake Superior with Lakes Michigan, Huron, Erie, 
and Ontario. It is not to be inferred that all the 
trade going through that canal is designed for 
over-sea ; but, on the other hand, more is picked 
up than is dropped between that point and the sea- 
board, and so the Sault Ste Marie traffic does not 
represent anything like the full measure of the 
lake traftic. The number of vessels that traversed 
the canal last season was 20,255, of a capacity of 
21,958,347 tons, and between them they conveyed 
58,400,000 bushels of wheat, 30,000,000 bushels of 
other grain, 7,114,000 barrels of flour, 15,328,200 
tons of iron ore, 3,941,000 tons of coal, 120,000 
tons of copper, 1,038,000,000 ft. of timber, and 
49,000 passengers. The number of sailing vessels 
increased 7 per cent. in the one year, steamers 15 
per cent.. unregistered vessels 20 per cent., the 
quantity of registered freight 18 per cent., the 
quantity of actual freight 10 per cent., pas- 
sengers 13 per cent., lumber 16 per cent., and 
iron ore 30 per cent. In all these important 
features which show the activities of the pro- 
ducing and manufacturing interests, the record 
of Lake commerce in the year 1899, surpasses that 
of any preceding year. 

In connection with the diversion of trade from 
New York owing to the paucity of the accommo- 
dation offered, we may draw attention to a series of 
statements just published by the Treasury Bureau 
of Statistics at Washington, bearing upon the ex- 
ports of corn, wheat, and flour by way of Atlantic 
and Gulf ports. It appears that in the matter of 
corn several of the great ports in both divisions are 
gaining on New York, and that the movement is 
becoming more-general. Corn exports from New 
York increased from 13,500,000 to 40,000,000 





bushels between 1893 and 1899, an increase of over 
200 per cent., while those from Boston were from 
5,500,000 to 17,500,000, those from Philadelphia 
from 4,000,000 to 20,000,000, Baltimore from 
7,500,000 to 46,000,000. Newport News and Gal- 
veston, for which the record begins with 1895, show 
for the first an increase from 4,500,000 in 1895 to 
14,000,000 in 1899, and for the second from 
1,250,000 to 7,000,000 bushels in 1899. In wheat 
exportations Boston has made greater gains than 
any other Atlantic port, the total having grown 
from 3,934,125 bushels in 1893 to 11,567,847 
bushels in 1899, while at New York, Philadelphia, 
Baltimore, and New Orleans the figures for 1899 
are in each case actually less than in 1893. Gal- 
veston, however, shows a marked gain to 15,713,000 
bushels in 1899 from little more than 1,000,000 
bushels six years before. By this showing, New 
York has severe competitors in the other American 
ports as well as in the Canadian canal system. 





NOTES. 


ELECTROLYTIC CopPER. 

Ir is a comparatively simple matter to get a good 
deposit of copper electrolytically, provided always 
that a sufficiently low current density is used. 
This, of course, involves a very large and expen- 
sive plant if any reasonable output of the metal is 
desired. With greater current densities difficulties 
make their appearance, and the deposit in place of 
being smooth and homogeneous, becomes granular 
and lacks cohesion. By certain devices of one 
nature or another, the troubles referred to above 
have been largely overcome. The effect of these 
is shown by the fact that 10 years ago an electrolytic 
bath for the deposition of copper commonly con- 
tained 75 to 100 times as much metal in solution 
as was deposited in 24 hours. Nowadays these 
figures have been reduced to } of the values 
stated. As a consequence, the proportion of the 
metal obtained in the wetway has been enormously 
increased, the world’s production being now esti- 
mated at 500 tons of electrolytic copper per diem. 
One of the earlier plans of increasing the output 
was that introduced by Elmore, in which an agate 
burnisher was caused to continuously pass over 
the surface on which the deposit was being made. 
The resultant metal proved to be of extraordinary 
strength. Ina more recent development, a sheep- 
skin impregnated with animal fat, is used as a bur- 
nisher. Quite recently Mr. Sherard Cowper-Coles 
has hit upon another plan, in which the copper is 
deposited on a vertical mandril, which is caused to 
rotate at a very rapid rate. The centrifugal force 
developed, and the wash of the electrolyte over the 
rotatory surface keeps the latter clean and free from 
gas, and as a consequence a smooth and dense de- 
posit has been obtained with current densities 
approaching 200 amperes per square foot. An 
account of the process, together with details of the 
mechanism used, will be found in a paper recently 
read by Mr. Cowper-Coles before the Institution of 
Electrical Engineers. From the discussion on this 
paper it would seem that the method in question 
has had certain forerunners. Mr. Wilde, of Man- 
chester, in a communication to the secretary, 
claimed, indeed, that he had invented exactly the 
same thing in 1874, but it would seem that there 
was a distinct difference between the arrangements 
adopted by him and that of Mr. Cowper-Coles. 
With the latter the mandril is revolved, whilst 
Mr. Wilde gave simply a circular movement to the 
electrolyte. It is obvious that a high relative speed 
is more easily obtained with the former plan. 
An arrangement coming closer to that of Mr. 
Cowper-Coles was described by Mr. Ferranti as 
having been tested at Paris nine years ago. In 
this case the mandril was placed horizontally, and 
was only half immersed in the electrolyte. When 
caused to revolve rapidly an excellent deposit was, 
we are informed, obtained, even with very high 
current densities, 


Automatic AND Magazine Rirzzs. 

A new military Mauser was patented last year 
in which the loading is entirely automatic. With 
the ordinary magazine rifle, it will be remembered, 
that after every shot the firer has to open and close 
his breech and during the operation the spent case is 
ejected, and a fresh cartridge transferred from the 
magazine to the powder chamber. With the new 
Mauser, all the marksman has to do is to keep his 
magazine charged. After firing, the breech is auto- 
matically opened, the spent case ejected, a fresh 
cartridge inserted, the striker cocked, and the 
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breech closed ready for firing, the whole operation 
only taking the fraction of a second. The less a 
marksman has to do beyond taking aim and firing, 
the better practice he is likely to make. Whether 
the weapon is, or is not, too complicated for prac- 
tical military work may be open to question ; but 
an examination of the drawings of it shows that 
the desired end has been obtained most neatly and 
compactly. Of course, if the weapon is brought 
before the aged officers, to whom it is our practice 
to refer such matters, an extremely adverse report 
may be expected in due course. We believe 
it is a fact that every improvement in weapons 
has invariably been resisted by these authorities. 
The adoption of the breechloader certainly was, 
whilst for a long time we were provided with 
almost the worst artillery in Europe, having 
muzzle-loading weapons when other nations were 
provided with successful breechloaders. Simi- 
larly, the Maxim gun was neglected by the 
Army experts, until the Navy showed its advan- 
tages. The British people generally seem under 
the impression that no man can have an opinion 
worth anything till approaching the three-score 
years and ten ; and instead of our ordnance 
committees and the like being advised by men 
in the prime of life, say, between forty and 
fifty, the decisive voice is usually that of someone 
who may have been an excellent officer twenty 
years previously, but who is no longer able to 
appreciate new ideas. The usual argument has 
been that the British infantryman cannot be 
trusted. If given a breechloader he would, they 
asserted, fire off ammunition in the most reck- 
less fashion, and it was not until other nations 
had shown us the way, that we, the chief me- 
chanical nation in Europe, were allowed by our 
advisers to provide our soldiers with an up-to-date 
rifle. Again, exactly the same argument was used 
with respect to the introduction of the magazine 
arm. Whilst other nations could trust their soldiers 
and so provide them with a clip loader by which 
the magazine could be charged in one operation, 
‘“‘Tommy,” his officers reported, could not be 
trusted, and was therefore given a single-loading 
weapon, which could, it is true, on occasion be 
used as a quick-firer. As a consequence, our 
soldiers have to make an extra movement every 
time they load, though the less a man has to 
attend to when under fire the more likely he is 
to shoot well. However, this exaggeration of the 
difficulties attending any change, is no doubt largely 
a national characteristic, being by no means confined 
to military circles. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 24. 

THE scarcity of coal and coke is causing a good deal 
of annoyance to manufacturers throughout the country. 
Furnaces have been obliged to shut down here and 
there, and manufacturing establishments in a dozen 
States have been obliged to suspend as long as a 
weakening is at hand. In others, some of their de- 
partments have shut down, while others have con- 
tinued to run. This inconvenience is likely to con- 
tinue for some weeks, owing to the greater difficulty 
of handling coal in the winter than in the summer. 
ss deal of trouble is expected with the miners 

uring the coming year, as the question of wages has 
not been settled, and considerable opposition is mani- 
fested by employers to enter upon any cast-iron 
arrangements. he miners are demanding more 
than the employers feel they are able to pay, and are, 
in some instances, presenting a list of grievances which 
involve a great deal more than advance payment. A 
national association of miners has been in convention 
for several days in Indianopolis, endeavouring to 
strengthen their lines. Coke has been advancing for 
months past from 2 dols. to 3.50 dols. Furnace or 
foundry coke ranges from 3.50 dols, to 4dols. per ton. 
Most of the larger consumers of furnace and foundry 
coke have fair supplies on hand. Great speculation is 
going on in coal territory, especially in Western 
Virginia ; but good beds of coal are being picked u 
wherever they are found throughout the United 
States. Great activity will prevail in the develop- 
ment of the more valuable deposits, and orders for 
machinery incident to their development are now 
being placed. The iron trade is in a quiet condition, 
but certain indications have developed within the 
past few days which go show that a large demand is in 
sight. Pig iron is quiet at previously quoted prices. 
Steel billets are quiet and firm, manufacturers prefer- 
ring not to rush into large contracts at the present time. 
Buyers are more anxious to secure supplies for the 
summer, but are unwilling to pay present prices. The 
bar mills throughout the country are all running full 





time, and car builders are disposed to place heavy 
orders for the summer and fall, but quotations are 
rather too high. Plate iron and steel has been shaded 
a tenth or two, and further shadings are certainly 
probable, but these shadings apply only to very large 
quantities. Bridge builders are in the market for very 
large quantities of material for the spring and summer, 
and inquiries at rail mills show that over 100,000 tons 
of rails are wanted, upward of half of them are 
wanted for export. The entire iron market is in a 
good condition but the placing of orders is restricted 
to actual necessity. Manufacturers are not disposed 


to court contracts or business, or even inquiries at this | W 


time. There are indications that the productive 
capacity of the country will be no more than equal 
to the demand. 








WORKMEN’S COMPENSATION. 

Haddock v. Humphreys. — This was an appeal from 
an award of the Ju dge of the Lancashire County Court. 
It came before the Court of Appeal on January 20. The 
appellant was a widow, whose husband had been killed 
by an accident in the course of his employment, and the 
sole question for the Court was whether he had been em- 
ployed at a place which came within the operation of the 
Act. At the time of the accident he was engaged in re- 
moving timber from a pile of logs, and loading it on to 
one of the respondents’ carts. The question arose whether 
the place where the timber was stored was a wharf, so as 
to come by virtue of Section 23 of the Factory and Work- 
shop Act, 1895, within the definition of the ‘‘ factory ” for 
the —— of the Workmen’s Compensation Act. The 
place where the timber was stored was, in fact, a timber 

ard, about 150 yards from the edge of the Canada Dock, 

ootle. Alongside the water was a large space called 
the timber quay, which stretched back from the water 
for a distance of nearly 150 yards, and beyond this, 
= parallel with the water, was a cart road used by 
the public. On the further side of this road was a line 
of offices to each of which was attached a yard leased 
by the Mersey Docks and Harbour Board to various 
timber merchants. It was in one of these that the 
timber was stored. The area comprising these offices 
and the yards were shut in by a wall. 

The County Court Judge held that the locus in quo 
was not a wharf, and found in favour of the employers. 

The applicant appealed. 

Mr. Blackwood Wright, who appeared for the appel- 
lant, argued that the County Court Judge, had in effect 
treated ‘‘ wharf” and ‘‘quay” as identical. Each ought 
to have adistinct meaning—a quay oa a place for dis- 
charging cargo, and a wharf being a place for storin 
cargo. He referred to Hall v. Snowden, Hubbard, an 
Co. [(1899) 2 Q.B., 136], which decides that the applicant 
must produce affirmative evidence that some of the pro- 
visions of the Factory Acts referred to in Section 23 of 
the Act of 1895 have actually been put in force at the 
dock, &c., on which he has been injured. 

Mr. J. Walton, Q.C., and Mr. Scott, for the respon- 
dents, contended that the County Court Judge was right 
in holding that the place was not a wharf, which is 
defined in the ‘‘Century Dictionary ” to be ‘‘a platform 
of timber, stone, or other material built on a support at 
the margin of a harbour or navigable stream, in order 
that vessels may be moored alongside, as for loading or 
unloading, or while at rest. A wharf may be parallel 
with and continuous to the margin; or it may project 
away from it, with openings underneath for the flow of 
water, when it is distinctively called a pier.” 

In the course of his judgment, dismissing the appeal, 
Lord Justice A. L. Smith said: The question is whether 
this place is a wharf or a timber yard. I think the 
County Court Judge has come to a right conclusion in 
deciding that it is a timber yard. The word wharf 
implies proximity to water, and I cannot think that it 
includes a yard cut off from a quay in the way in which 
this yard was cut off. 

Lord Justice Rigby said that he was unable to come to 
the same conclusion as the other members of the Court. 
The word wharf did not necessarily imply anything to do 
with water. He thought that the place was a wharf. 

Lord Justice Collins was of opinion that the County 
Court Judge was right. He thought that the only way 
to interpret the words of the Act was to give them their 
popular meaning, as had been done in the case of Hen- 
nessy v. M‘Cabe [16 T.L.R., 77]. The place where the 
timber was stored in the present instance was not a wharf, 
although it may have been contiguous to one. 

The appeal was dismissed. 





Tue FrRERE AND CoLEeNso BripcEs: Erratum.—We 
regret to find that we have somewhat misrepresented the 
true position of Mr. M. W. Carr, M.I.C.E., re the new 
bridges for Frere and Colenso, dealt with in our last issue. 
We stated that we were informed that a bridge at least 
equally strong could have been obtained weighing not 
more than 45 tons per span. This perhaps conveys a 
wrong impression, Mr. Carr’s actual statement being that 
he had had an offer of such a bridge through the cable 
from an American firm, but that as drawings could not 
arrive by mail, before a decision had to be come to, it 
was impossible to give the offer any serious considera- 
tion. Mr. Carr, we should add, is not responsible for 
our strictures on the accepted design, these being 
attributable to us alone. As will be remembered, our 
article is in no way implied criticism on Mr. Carr himself, 
but possibly may have conveyed the idea that he had him- 
self expressed censure on the designer of the bridge in ques- 
tion. For this censure we alone are answerable, and we 
made it in what we consider to be the public interest. 





THE WAR IN SOUTH AFRICA. 
To THE Eprror or ENGINEERING, 


Srr,—The despatches from the seat of war published in 
yesterday’s (January 27) Times are well worthy of the 
most careful perusal and examination. 

Sir George White’s despatch of November 2 records 
that on the evening of October 10 he discussed the situa- 
tion with the Governor of Natal, Sir W. F. Hely-Hutchin- 
son, who opposed his desire to withdraw the Glencoe 
garrison and concentrate his forces at Ladysmith, and 
considered that ‘‘such a step would involve grave political 
results and possibilities of a serious nature.” Sir George 
hite gave way. It can no longer be said that our 
generals have never been interfered with during this 
war. The despatch tells more ; it tells us that Sir George 
White himself proposed to concentrate at Ladysmith, in 
the midst of the rocky and mountainous district to the 
north of the Tugela. The force of circumstances soon pro- 
duced the fight of Talana Hill, the retreat vid Beith, and 
the concentration on Ladysmith which Sir George White 
desired. 

The great trouble of the war, the necessity of fighting 
the Boers on ground especially adapted for their tactics, 
was consequently not caused by the aforesaid interference 
of the lenl politician, but by the deliberate choice of our 
then Commander-in-Chief in Natal. We must, how- 
ever, bear in mind that before Sir George White’s arrival 
in South Africa, Ladysmith had become a great em- 
porium of warlike stores and railway material, which 
could neither be rapidly removed nor even destroyed. 
His despatches, however, indicate that the matter 
was not even discussed. We now find in the interest- 
ing war letter of Mr. Spencer Churchill, published in 
the Morning Post of yesterday, that Sir Redvers Buller 
has ‘“‘always deprecated any attempt to hold Natal 
north of he Tugela”—an opinion held by me from 
the commencement of the war, and which appeared in 
my first letter sent to you last month, and erroneously 
dated January 8 when published on the 12th. This matter 
is pene and emphasised, as it really has been the 
chief cause of our troubles and difficulties up to date. 

The despatches contain a pregnant sentence by Lord 
Methuen, who, in describing the Battle of Belmont, says, 
‘* Nor is there any question of taking the enemy in flank, 
as on horses he changes front in 15 minutes ;”’ which, of 
course, refers to any tactical attempt at outflanking on a 
field of battle. The larger operations in which the forces 
under Sir Redvers Buller have been engaged for the past 
fortnight and more, prove that any attempt to outflank 
a large force of mounted infantry, even by a long march 
and a partially successful surprise, has failed gud out- 
flanking for a similar reason. The enemy concentrates 
en the point chosen for such an advance, and the whole 
district being defensible, he soon forms a strong position 
in front of it. The outflanking force is then compelled to 
make a frontal attack, or to retreat whence it came, and, 
in fact, may have to do both, like Buller on the Tugela, 
the news of which has arrived since this letter was 
penned. The flank march enabled Warren to cross the 
river by means of his pontoon bridge or bridges, and to 
gain a position on the north bank without much oppo- 
sition, but the Boers were soon able to face him in strong 
force, both of rifles and guns, and after some gallant 
fighting he recrossed the river. 

he great question now is—what next ? 

The time seems to have arrived for the supreme effort 
in Natal. General Buller’s forces can probably cross the 
river and force the Boers to fight desperately at any point 
within several miles of Colenso, either up or down stream, 
and on any day. He holds choice of time and place. 
General White can be informed and directed to cut his 
way out of Ladysmith on the preceding night, and march 
to the guns. 

The next attempt should be made in such a way as to 
force success or defeat, the latter being preferable to a 
surrender of the forces at Ladysmith. Zhzs must not be. 
It would be too full of shame for our posterity. Our 
history must not be blurred by any such record. 

The bewilderment caused by this war to the sealed 
pattern military professor is rather amusing. He is not 
always content to experience stupefaction in silence, but 
lets the world know of his astonishment in the public 
Press ; the idea being that if he—the Great Panjandrum, 
with the Prussian needle-gun on top—is at fault, some- 
thing must be very wrong indeed with the direction of 
affairs. These superior people have the great war in 1870 
at their fingers’ ends, and their opinions are mainly 
focussed on the experiences gained thereby. A few of 
them point their story and adorn their tale by examina- 
tions of the wars of Buonaparte, or Frederick the Great, 
or even of the Duke of Marlborough ; but all are equally 
nonplussed by the results of this present Boer War, which 
is, in fact, a revelation. Itshows the immensely increased 
power of defence given to an army of 3s hooters 
by mounting the entire force on well-trained ponies, 
when opposed to forces mainly composed of foot-soldiers. 
Also it proves the value of a mounted force for quickly 
surrounding a less mobile force, and thereby producing a 
situation which amounts to an attack, although the sur- 
rounding force seldom attacks—a Sedan-like situation in 
petto, whenever the mounted force is sufficiently numerous 
to accomplish it. Moreover, the war has, if possible, 
increased the respect for ambuscade: an artifice handed 
down to us from the most remote historical periods of the 
human race. : a 

But the war has not assisted the military expert who 
recently penned a learned treatise on ‘The Great Counter- 
para endeavouring to prove that a defence seldom 
su ed where this tactical expedient was not followed. 

On the contrary, the Boers have succeeded in a won- 
derful manner, and the ‘‘Great Counter-Attack ” has been 
carefully expunged from their programme—for the main 
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reason that they could not afford to lose the men that it 
would involve. 

The staff college professors, whose theories are upset 
in such curious fashion by the tactics of the Boers, should 
lie low, and certainly avoid writing letters to the daily 
papers, which, by implication, attribute blame to our 
generals in the field. Much more, therefore, should 
civilians, whether hailing from the best club in Pall 
Mall or elsewhere, and however distinguished in the 
political or literary world, be careful to guard their pens 
and tongues at a time when the officers and men of our 
army in the field, from the highest to the lowest, should 
receive the generous and loyal support of every member 
of the British Empire. : 

A discussion has been started in which the efficiency 
of our Lee-Metford magazine rifle is adversely criticised 
as compared with the Mauser (German or Spanish 
pattern) used by our foe. 

Captain James, the well-known and successful Army 
‘*crammer,” has made a special study of this subject, and 
delivered a very interesting lecture upon it at the United 
Service Institution. He allows that the ballistics of our 
arms are equal, if not slightly superior, but the ammu- 
nition is heavier ; and he condemns our magazine arrange- 
ment which holds ten rounds, but must be filled singly 
when exhausted; whereas the Mauser and other rifles 
adopted on the Continent have the clip system, each clip 
holding, asa rule, five rounds, and thus the rifle is loaded 
with five rounds by a single motion. A good deal may 
probably be said in favour of our own plan of loading, 
and especially so in an engagement, like so many of late, 
where the rifleman remains for hours in one place and 
under a fire which may prevent any reserve ammu- 
nition from reaching him. Moreover, if the writings of 
‘An American Journalist with the Boers” be correct, 
our defeat at Molteno by 1500 Boers was mainly credited 
to 400 Aliwal-North men who ‘‘ were armed with Schneider 
carbines that had been used by cadets in the old Colonial 
days.” This record is noted as tending to prove that 
small differences in the speed of loading and in the accu- 
racy of fire are matters of no really practical importance. 

No complaints come from the seat of war in regard to 
the efficiency of our guns, ammunition, rifles, or equip- 
ment. When this occurs, it will be time enough to care- 
fully examine the assumed defects with a view to their 
removal. Until then, let us cheer on our brave fellows 
and their dauntless leaders in the heavy task they have 
before them, 

May the God of Battles give them victory is the earnest 
prayer of 

Yours faithfully, 
January 28, 1900, FIELD OFFICER IN ’84. 








OUR NATIONAL DEFENCES. 
To THE Eprror oF ENGINEERING. 

Srr,—You have no doubt read Lord Rosebery’s recent 
speech at Chatham. I se with most of what he says, 
especially this: that England is not scientific enough, and 
that she has a great deal to learn, say, from Germany. 
He says, moreover, that England will have a great deal 
to do when the war is over, and part of that work will 
evidently be in scientific gun construction. He says also 
that it is, in short, the less important part of England’s 
force, the Army, that has been employed so far, and that 
England has still her Navy to fall back upon. I fear this 
is what we should call here an “‘ illusion,” for, supposing 
the English land guns to be indifferent, I take it the 
naval guns are no better; and guns are the elements of 
naval warfare, quite as much as the units in ships—more 
so even—all depending upon the circumstances of a fight. 

You will be able to find out easily how long it is since 
England puts nickel in her armour plates. I think she 
has only done so for the last five or six years. Therefore, 
the bulk of British ships must be protected with com- 
pound armour, and with forged, ordinary, cemented steel 

lates, the latter very brittle in the case of thick plates, 

use large thicknesses cannot be treated properly, and, 
in the case of thin plates, by reason of their small thick- 
ness. Up to the present time, the test of armour-plates, 
namely, | the or five rounds in succession, was thought 
to be a heavy test, as it was considered that in actual 
warfare one single plate would never receive in succes- 
sion such a number of rounds. Now, however, the pro- 
babilities are that they will, owing to the quick-firing 
guns used on board ship. I very much fear a brief 
concentrated fire would greatly damage an ordinary 
cemented steel plate. When English works receive an 
order for armour-plates, they first manufacture one ; this 
undergoes firing tests, and if it withstands them, the 
works manufacture the whole order, no further plate being 
tested. This, at all events, was the case until very 
recently, and may still be the case now. It is not soin 
France, for when French works receive an order, they 
set to manufacturing the plates, among which one is 
chosen at random for tests, the whole lot being subject to 
acceptance or refusal, according to the manner in whic 
the test plate has withstood the tests, the test plate being 
replaced in the lot if it is accepted. This is a more 
rational way of acting, and, without disputing the inte- 


grity of British armour-plate works, it keeps the French | i 


works fully attentive to every phase of manufacture 
until the order is completed. French plates, therefore, 
are more likely to be good than English ones. 

You remember better than I can, and with more details, 
the reluctance with which England abandoned compound 
armour; aiso her reluctance in adopting breech guns 
instead of muzzle-loaders. One can understanu, to a 
certain extent, that England must take time in adopting 
a new system, for her matériel is so enormous that its 
alteration involves an enormous cost. But this, I fear, 


will prove a great trouble to England. After the war, 
the matériel, among other matters, will be remodelled: 





England will take, I suppose, the latest pattern now 
existing, and will use it to transform the whole of her 
present war matériel. This would take her, let us say, 
ten years. During those ten years other nations will 
have improved their existing matériel, and will still be, in 
ten years time, ten years ahead of her. I fear England 
has no technical men, in the sense in which they are 
known here, men who are constantly devising, calculat- 
ing, and testing proposed improvements at any price. 
Try what you will, you will never get France to take 
up, say, a new projectile, or anything which may be 
very much cheaper than the existing article—which is 
first to the front so far—but which, after a series of tests, 
may fall short, by ever so little, of the existing article 
adopted by her; while she will pay the price, after a 
series of tests, for any improvement of the existing 
article, or for a better one. 

I take it, therefore, that England is badly situated and 
badly governed in this respect ; and, as I say above, her 
very greatness will cause her trouble in this. The right 
state of matters would be that England should lead, all 
the other nations being eager to follow her, as regards 
improvements in ordnance, &c. Otherwise, to my mind, 
she will always be wholly or partly (partly only at in- 
tervals, owing to her power of production) in the rear; 
and until she does lead in ordnance she must not rely 
upon the total number of her ships, but only on a com- 
paratively small fraction of that number. 

Consequently, and still to my mind, Lord Roseberry 

is wrong in part of his speech. 
_ When one talks to ‘the man in the street” his reply 
is always: ‘‘ Yes, but we have the men.” English officers 
and soldiers do their duty to a man on the battlefield, and 
thus are a glory to England; but what can be expected of 
the poor fellows if they are indifferently armed? Besides, 
are they really better than French or German soldiers ? 

In short, English manufacturers have gone very much 
to the rear. I fear they have taken more pains in endea- 
vouring to increase their dividends than anything else. 
The Government offices have not stuck up for progress 
as they ought to have done, and the whole machine has 
been turning round in the same old groove for years. As 
Government inspectors do not demand more severe tests, 
the Works have been quite contented, and have not pro- 
gressed. Who will be the sufferer? why the Fatherland 
alone. I think I see how it is done: the Government in- 
spector goes down to the works, takes a seat at a desk in the 
test-room ; he looks bored, and writes down all figures the 
mechanic in charge of the tests calls out tohim. What 
can English guns be—you know the conditions—even 
leaving out of consideration that the test-pieces are cut 
from thin rings at ends, which may have been treated 
separately from the forgings, and which are broken in 
the antiquated machine I referred to previously. 

To maintain her position, England must succeed in 
leading in industry. Departments must amend their 
specifications; must study carefully now, and go on 
studying incessantly; must demand of manufacturers 
just what they want, and must then see they do get it. 
England has the men and the material: she has only to 
will, But what a disturbance this would make in the 
manufacturing world! Some works complain of the 
epecifications they have even now to follow. If they onl 
could put themselves in Continental shoes for a period, 
they would return to England sadder but wiser! And 
until this is done, English industry will never lead ; 
and I would sorrowfully back three French battleships 
against five English ones of the same class. 


Yours faithfully, 
Paris, January 30, 1900. ANGLOPHIL, 





AMERICAN COMPETITION. 
To THE EDITOR OF ENGINEERING. 

Srr,—On reading your issue of to-day I find myself 
under obligations to a ‘‘Member, Woolwich 1st Branch 
A.S.E.,” for so opportunely appearing to confirm the 
more pp nee statements of my second letter. 
Part of his composition confirms also several facts I 
stated in reference to practical matters; and his letter 
would have been still more valuable if he had not occa- 
sionally digressed from the strict line of the subject 
under review. In language invented in the United 
States of America, he awards me the palm for something, 
but deals an unkind cut I hardly expected by calling 
some of my sentences ‘‘rhapsody ;” yet even in this 
there is a cause for thanks, in that the writer of the 
letter in to-day’s issue charging another person with 
‘‘rhapsody” is a valuable and appropriate practical 
illustration of part of what I stated about the English 
workman’s mental idiosyncracies. Will you be good 
enough to grant me a little space to explain some thin 
which, judging from your correspondent’s eminently 
practical composition, I have failed to write clearly. 

He says I ‘‘can scarcely be in touch with the circum- 
stances on which I write,” but I hardly expected such a 


h | commonplace objection from ‘‘The Member.” This is the 


common talk of the workshop. Let a well-educated, 
intelligent manager go into a shop where the usual rule- 
of-thumb methods hold sway, and try to introduce 
improved methods, especially in small things and old 
habits, and every other Jack mutters inst him as ‘‘a 
paper waster,” “‘knows mighty little about it,” ‘‘ shouldn’t 
try to teach us.” I am next supposed to be “‘not old 
enough to remember . . . an old millwright and seen his 
styles ;” perhaps not, but I do remember that when, as a 
young man, the great Rennie went to see Watt at Bir- 
mingham, he was hailed as a arene and set to work at 
once use he was an excellent millwright and Watt’s 
best ones so bad, he had ‘‘lost all patience with them,” as 
he wrote to Boulton. Watt, Rennie, Naismith, and the 
other great originators, took the raw and ignorant 
workers and made mechanics ef them; but small thanks 





to the workers for thesame. These great geniuses could 
have made as good workmen of any race of men endowed 
with the two common qualities of strength and energy. 
A grave statement is next made. That the Yankees had 
a continent to develop is of no consequence, for ‘‘ this 
country has developed two or three continents” in the 
same time. One would like to know where they are. 
The overplus of our population has wandered here and 
there, but the great mass of the ‘‘middle” and ‘‘ lower” 
classes remained at home, and were forced into manufac- 
tures or commerce by the simple fact, that in a small 
country dominated by y and wasteful landlords, 
there was no other means of livelihood. This fact ex- 
plains one chief cause of our early advance in indus 

and trade. If round our borders there had been a bound- 
less waste of rich land, free to anyone who cared to march 
in and squat down, the people would never have dreamed 
of crowding into unhealthy factories and overgrown 
towns to work for other men. They would have done 
just what the Yankees did—every man his own master 
would have packed his chattels, struck into woods, built 
a house, and settled down in comfort, peace, and plenty. 
A hundred years ago, in America, one white man would 
hardly work for another at al]. But now the land 
has been grabbed by railroads, speculators, and others, 
and with the filling up of the continent (population 
of 70,000,000 now, I believe), the conditions of life are be- 
coming similar to those in Britain. People are now forced 
into business and manufactures, and this process will grow 
and strengthen. There is already abundant labour, and 
both men and masters by natural increase will cause 
sharper competition inside the States, which will rapidly 
increase the competition outside the States, and alter the 
industrial economy of the whole world. It is incompre- 
hensible that our people do not see this, and do eve thing 
in their power to increase their connection and influence 
before this adverse current strikes them. At present, 
they seem to be opening sluices in all quarters inviting 
the current. It has been said, ‘‘ These writers carrying 
the greatest weight are the Jeast conscious of real danger 
befalling British trade, provided we wish to keep it.” This 
want of consciousness can be accounted for; but, any- 
how, it is a condition of serious danger to us if we are 
influenced by it. American competition in the immediate 
future will be the result of natural (besides artificial) 
causes entirely beyond the control either of us or the 
se amas and woe to us if we fail to prepare for the 

ttle. 

We are next informed that there are ‘‘ thousands of 
good inventions, in some cases patented, among the 
workmen here, yet whose poverty” prevents the inven- 
tion becoming profitable to the man. This is rather 
evidence against the men than for them. If they have 
not education, intelligence, and self-denial, and persever- 
ing energy to enable them to get a fair percentage of these 
‘thousands of good inventions” into the market, it is 
not much to their credit, nor does it say much for their 
masters. Since, however, as we are told, these thousands 
appear in the Patent Records only in angels’ visits, little 
can said. My statement was, that common workmen 
in America did overcome the difficulties ‘‘ The Member” 
complains of. 

““The employers here do not keep on the look-out for 
them (inventions).” This is a strong reason why we are 
driven out of different markets. They do not keep a look- 
out now much brighter than they did when Naismith 
offered his steam hammer over all England without getting 
an order ! Some of them, too, it must be admitted, are 
ready enough to copy an invention after another man 
has proved it a commercial success, but little ability is re- 
quired for ‘‘ business” of that kind. ‘‘ The Member” 
hides his friends behind the shortcomings of the Patent 
Office, but this excuse is rather too thin even for me. 

‘The Member’s” elucidation of ‘‘the nature of the 
tipple” in America permitting more drinking there, is 
common but erroneous. The true Yankee is very tem- 
perate, often, in fact, a teetotal apostle ; but immigrants, 
especially Germans and Irish, consume considerable quan- 
tities of the light beer called ‘‘lager.” Ido not require 
to describe the drinking customs among pure-blooded 
Englishmen to ‘‘ The Member,” but in the face of an 
annual drink bill of 30,000,000/., I am surprised to learn 
that he discovered ‘‘a comparative absence of signs of 
intoxication.” In his young days, the drinking must have 
been much worse than I imagined. Such an exacting, 
keen Scotchman as Andrew Carnegie says ‘‘ We have 
little or no trouble with drink among our men.” Is there 
an English employer, from Plymouth to Newcastle, who 
could or would say the same ? 

I return ‘‘The Member” special thanks for informing 
us that ‘‘ invention is not his (the workman’s) province ; 
that belongs to the owner’s representatives, one of whom 
must be a mechanic whose one business in life should be 
to be constantly on the alert to introduce improvements.” 

Exactly, that is what I tried to point out—one man an 
inventor and the other 999 about the place walking ma- 
chines. In spite of the “‘ thousands” of inventions men- 
tioned above, I renew my obligations to ‘‘ The Member ” 
for this valuable sketch of a corner of the English in- 
tellect. I am scarcely less obliged for the two following 
statements, as they exactly explain the cause of our goods 
in several departments having been completely crushed 
from the markets, both at home and abroad, by Ameri- 
cans and Germans. He says: ‘Our tool-makers are able 
and prepared to meet any want that is intelligently put 
before them, as well as, if not better than, any Yankee, be 
he never so temperate (!).” And: ‘‘If those who send the 
orders don’t know enough to send specifications of agri- 
cultural instruments to suit their own requirements... 
they and not we are to blame.” After reading these 
sentences, I must accuse myself of using weak and imper- 
fect language in my second letter ; but if they represent 
the common sentiments of the English manufacturer, our 
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loss of prestige is explained ‘‘ witha vengeance.” ‘‘The 
Member” pictures ‘our tool-makers” on their loft 
throne, and a bowing world crowding round with ‘‘ wants” 
in the form of petitions in their hands, We are able to 
execute all wants ‘‘intelligently ” put before us better 
than the most “temperate Yankee,” but any want not 
“intelligently.” put can go to—the foreigner. Allow me 
to say, Sir, that in the past there has‘been just a trifle too 
much of something like these proceedings, extraordinary 
as it may seem. While our manufacturers have sat wait- 
ing on ‘‘ intelligent” petitions, and ‘‘ specifications of agri- 
cultural instruments” pushing, educated, civil and 
obliging, and friendly Yankees and Germans have quietly 
gone to our old customers and supplied them with—not 
only the ‘‘tools” and ‘‘ agricultural instruments,” but 
also ‘‘ intelligence” to explain their wants and ‘‘specifi- 
cations.” Most young or rising nations want the right 
tool or machine aacel in their hands without trouble to 
themselves. This the Yankees know, and the knowledge 
has been worth millions to them. Do we possess this 
knowledge ? 

But now, Sir, I tremble at the demands I have made 
on your space, and I must leave the other cuts of ‘* The 
Member” unanswered, though, perhaps, not unanswer- 
able. Only let me reply to his ‘‘Open question whether 
the quality of the work at the present day would beso far 
removed from the days of Watt... if trades wnionism 
had never existed...” About this matter Naismith 
says, ‘‘We were not allowed without difficulty to carry 
out our system of free trade in ability. The unionists re- 
quested us to he peg the men we had promoted... 
T’o have complied with this would have altered the whole 

rinciples of practice on which we desired to conduct our 

usiness . . . We wished to stimulate men to steadfast 
and skilful work by the hope of promotion... I had 
taken several Worsley men from the rank of labourers 
and raised them to the class of mechanics, with correspond- 
ingly higher wages. We were perfectly satisfied with the 
conduct of these workmen, and with the productive results 
of their labour ... The union ordered a “‘strike . . .” 
and the result was the unionists struck and never got 
back. As the great inventor of the steam hammer is a 
higher authority even than ‘‘ The Member,” we must ac- 
knowledge the question as ‘‘closed.” Free trade in ability 
will help us to maintain our prestige, but the artificial 
barriers of the monks can only end in ruin. 


Yours truly, 
January 27, 1900. A PracticaL Exporter. 
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To THE EprTor or ENGINEERING. 

Srr,—We have in this office read with a good deal of 
interest the articles in your columns on ‘* American Com- 
petition,” and we notice especially in a recent number an 
article by Professor Morton, in which a good deal of 
credit had been given to our engineering schools in con- 
nection with the recent development in export sales of 
machinery by this country. 

What is, to our mind, the most significant phase of this 
entire business has received very little attention, and I 
take the liberty of sending you a marked copy of our 
issue of January 11, containing an article by me on ‘‘ The 
Development, Importance, and Significance of Foreign 
Trade in American Machine Tools.” If you will read 
this you will see that (in common with others in this 
office) I take a very different view of this matter from 
that of Professor Morton ; and I should add that there 
is no better place in this country from which to view this 
movement and gather correct ideas of it than this office. 

If it willadd anything to the force of my remarks, I will 
add that personally I belong to the class to which Professor 
Morton gave so much credit, being myself a graduate of 
one of our academic engineering schools—Cornell Uni- 
versity. This fact has not, however, closed my eyes, and 
I think I am still able to see through a ladder. 

I believe that the views ek aggee by me come nearer 
to the real facts than any which I have seen elsewhere. 

You will find an illustration of the importance of the 
shop man in developing the industries of this country in 
a eo notice of Joseph C. Githens, which ap- 
peared in the same number. I knew Mr. Githens per- 
sonally, having been for the last twenty years connected 
with the concern which sells his inventions ; and, in fact, 
Iam still consulting engineer of that concern. I may, 
therefore, fairly claim to be well posted regarding his work, 
and the notice of him states actual facts. You will see 
from the notice that Mr. Githens began life as a common 
mechanic—in fact, as a blacksmith. 

You will also find in the same number an article by me 
on ‘The Engineering Education of Mechanics,” which 
may, perhaps, be of interest to you. 

A recent copy of our paper contained a biographical 
notice of Mr. Lucien Sharpe, head of the great house of 
the Brown and Sharpe Manufacturing Company. Mr. 
er began life as a working mechanic eager y Bi 
earn his living at the bench. The same is true of both 
Mr. F. A. Pratt and Amos Whitney, founders of the 
house of the Pratt and Whitney Company, as well as of 
William Sellers, William B. Bement, John Sweet, 
Warner, and Swasey (builders of the Lick and Xerkes 
telescopes) and a host of others. 

One cannot be too intimately acquainted with the great 
machine-bnilding houses of this country without being 
impre' with the fact that the men who founded them, 
and who still largely conduct them, began life in factories. 

Of course, I am aware that our paper is received in your 
office, but in the multiplicity of exchanges which flood an 
editor’s desk, it is very possible for this article to be over- 
looked, and I, therefore, take the liberty of calling your 
attention to it. y 

ery truly yours, 
: ¥. S. Hatsry, 
Associate Editor Amerivan Machinist, 
New York, January 18, 1900; 








DEAR FUEL AND ITS ECONOMY. 
To THE EpiToR OF ENGINEERING. 

Srz,—That the continued high price of fuel is causing 
greater attention to be given to its more economical con- 
sumption is evidenced by the amount of current litera- 
ture on the subject in all trade journals. Two such out- 
standing contributions by Messrs. Halliday and Crompton 
have just been republished in extenso in ENGINEERING, 
along with the important and embracive discussion 
thereon. 

The general effect of dear fuel is to bring about, sooner 
or later, an extended employment of some of the many 
mechanical stokers as the readiest means of effecting 
economy of fuel, the general impression being that, apart 
from the mere labour-saving, these are more economical 
of coal than ese prea his belief in the infallibility 
of the mechanical stoker, however, engenders a careless- 
ness in the firemen which must be completely unknown to 
many, if not most employers, who cy erp put.down 
these appliances in the belief that the best possible was 
being done to reduce their coal account. It is always apt to 
be overlooked that the employment of a more rational or 
scientific means to an end, in general, implies the exer- 
cise of higher intelligence and greater care to make the 
most of it; and a mechanical stoker, while doing away 
with the drudgery of firing, demands all the greater care 
to insure that the most efficient combustion of the fuel is 
effected. All boilers absorb the maximum of heat only 
under such conditions, and it need hardly be said that 
these conditions cannot be gauged by any empirical 
observations. ; 

It pays at large works to have the entire systems over- 
hauled, as if these were not run for making money but 
for making energy, although the final product may be 
calico prints or chemicals; and while at such works an 
empirical relation may have to be worked out between 
yards of calico and British thermal units, no such em- 
piricism is involved when electric light or power stations 
are concerned. There it is a question of energy from 
beginning to end ; and it is at such, with their unique 
facilities, that the ‘‘ living wage” of electricity or energy 
will be arrived at. 

With the spread of such stations, wealthy corporations 
are emulously vieing with each other to get the best 
results ; putting down the best arrangements for handling 
the coal, and the best boilers and mechanical stokers for 
burning it, but, and except in a few isolated cases, leaving 
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the next vital operation to take care of itself. Every 
care, on the other hand, should be taken, and every 
nerve strained to inswre that the fuel is so burned as to yield 
its maximum calorific intensity, to bathe the boiler con- 
stantly in the hottest possible products of combustion. 
The = importance of this is manifest, when it is 
remembered that the conduction of heat through the 
boiler shell to the water simply depends upon the differ- 
ence between the external and internal temperatures. 
The extraordinary results obtained from oil and gas firing 
are unanswerable arguments in support of the imperative 
necessity of also burning coal so as to obtain its maximum 
possible calorific intensity. These are well established 
now, and, roughly speaking, one ton of oil has been found 
to be equivalent to two tons of coal under the boiler, 
although their relative evaporative powers are only as 
17 to 14. The great economy, in pees being 7 
due to the ease with which the oil may be just burned, 
as it were, and no more, so yielding its maximum calorific 
intensity ; and all who have had to do with gas — 
know how a similar result follows from its use. Althoug 
of such importance, this operation, especially when coal 
is cheap, gets practically no consideration at all, for the 
fireman cannot, and not every works has a chemist to look 
after it. That engineers and users of steam power are 
now keenly alive to the advantage aud economy of using 
high-pressure steam, makes it the more astonishing 
that the analogous benefits from the use of ‘‘high-tem- 
perature combustion” should be simply ignored. 
With a view to enable steam users to bring this all- 
important stage under what is equivalent to scientific 
control, the writer some years ago devised a simple and 
inexpensive instrument, which was illustrated and fully 
described in ENGINEERING for March 13, 1896. The 
‘*Combustion Tester,” as it is called, is an automatic 
measurer of the calorific intensity, and this it achieves by 
constantly estimating, indicating, and registering the 
amount of carbonic acid in the flue gases. A works 





manager may thus see the state of mattera at any time 
when passing, or ascertain at the end of a day or a week 
the average performance. Being constantly at work, it 
actually drills up the men in a remarkable fashion. Thus, 
on the accompanying chart, the bracketed lines show the 
average results obtained, at a large works having water- 
tube boilers and mechanical stokers, by a ‘‘ tester,” be- 
fore and after its use had been explained to the men. 
The improvement is very evident, as it also is in the 
example given of a hand-fired marine boiler in which the 
‘*hurrying-up ” influence of the ‘‘ tester” is well seen in 
the curtailed firing period and the advantage shown by 
the great rise in the efficiency of combustion. 

In the discussion which followed Messrs, Halliday and 
Crompton’s papers, several statements call for attention. 
One speaker, remarking on the percentage of carbonic acid 
in flue gas, calls 12 per cent. a remarkable result, and treats 
anything higher as more or less mythical, of course from 
the standpoint of hisown experience. If good reason must 
give place to better, great experience must give place to 
greater, and there are simply scores of cases in Scotland 
where 16 per cent. and 17 per cent. are constantly obtained. 
Indeed, in one case a large firm had the entire setting of 
a battery of boilers renewed, because no more than 8 per 
cent. of carbonic acid could be obtained in the flue gases. 
Now, while the theoretical ideal—19 per cent. to 20 per 
cent. of carbonic acid in the steam-free flue gases—may 
not be attainable in all cases, it ought to be striven for, 
as i can thus only be made. 

hermometric measurements, as it was elicited, are prac- 
tically useless—no body of heated gas can pass along a 
tube or flue without obeying the laws of convection, and, 
in consequence, being much hotter at top than bottom. 

Tt was also pointed out how much depended upon the 
proper sampling of the flue gases; and when the enormous 
volume passing per ton of coal is taken into account, with 
but an occasional peck for analysis, the difficulty of 
cm! representative samples is seen to be considerable. 
nly the results from a continuous ——— and analysing 
— are of any value for basing conclusions upon— 
and this exactly describes the ‘‘ Combustion Tester.” 

Gerorce Crare, F.I.C. 

9, Hampden-terrace, Glasgow. 








RIPPER’S MEAN-PRESSURE INDICATOR. 
To THE EprToR OF ENGINEERING. 

S1r,—In the article entitled ‘“‘ Ripper’s Mean-Pressure 
Indicator,” in your issue of the 26th ult., it is said 
“since the date of the meeting a new device has been got 
out to serve the same end by simpler means,” the meetin 
referred to being that of the Institution of Mechanica 
Euaioeers. in December last, at which Professor Ripper 
I his paper. 

I should like to say that this latest type has not been 
developed since the meeting, as I had the pleasure of 
seeing this particular type at work on an engine at a 
demonstration given by Professor Ripper before the 
Sheffield Society of Engineers and Metallurgists, before 
the date of the London meeting ; and I happen to know 
that no change whatever in the design of the instrument 
has been made since the meeting of the Mechanical Engi- 
neers in London on December 8 last. 

I am, Sir, yours faithfully, 
Freperick Bou.pen, Assoc. M. Inst. C.E. 

bideate iy, Boece so Technical Department, 
St. rge’s-square, Shefheld, January 31, 1900. 





SCREW FANS. 
To THE EpiTor or ENGINEERING. 
Srr,—In my paper on ‘‘ Screw Fans,” which I see was 
published in your paper a short time ago, there were 
several mistakes in the Table at the end. I enclose a 


Test of an Axial Fan. (Extreme Diameter of 





Vanes, 4.69 Ft.) 
! | | 
Number of revolutions oat 
per minute.. -. | 526) 545 536, 532) 552 556 556; 5f4 573 
Water gauge in inches} 1.84/ 1.61 1.53 1.53 1.53 1.53 1-34 1.29 1.22 
Kilowatts of motor ../10.7| 9.9 9.65)9.8:'10.1 10.0 9.5 9.6 9.9 
Discharge in cubic feet | | | 
rsecond .. -.| 0 | 137 215) 296) 386 396 452) 474 554 
Foot-pounds of work | 
by fan per second ..| 0 |1156 1705|2390/3030 3170 3180) 3180 3461 
Mechanical efficiency Oe TS Pict} 
of fanand motor ..} 0|.16 .24)|.32 .41 | .43 .45/ .45 | .47 
Manometric power ..| .26| .21 .205) .21/ .19 | .19 .18|.155 .14 
Volumetric power 0 -185, 80 | .42 | .52 | 63.61 | .62 | .71 











corrected Table, and shall be much obliged if you will 
kindly insert it in your paper. : 
Yours faithfully, 
C. H. Innzs. 
Rutherford College, Newcastle-on-Tyne, 
January 29, 1900. 








Sour America.—There are 16 Republics in South 
America, having a combined area of 8,115,900 square 
miles, and a population of about 58,000,000. The import 
trade of these republics is estimated at 47,000,000/. per 
annum, while their exports are set down at 76,000,000/. 





ASSOCIATION OF TECHNICAL INsTITUTIONS.—The fol- 
lowing officers were elected at the annual meeting of this 
Association, held in the Mercers’ Hall, London, on 
Wednesday last: President, Sir Swire Smith; Vice- 
Presidents, Lord Spencer, Sir Bernard Samuelson, 
Bart., Mr. H. Hobhouse, M.P., and Mr. W. Mather. 
Treasurer, Mr. R. F. Martineau (Birmingham). Hono- 
mary _— Professor J. Wertheimer, B.Sc., B.A. 
(Bristol), 
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LAUNCHES AND TRIAL TRIPS. 


On the 19th ult. the new steamer London Bridge, 
built by Messrs. Ropner and Son, of Stockton-on-Tees, 
to the order of Messrs. Furness, Withy, and Co., Li- 
mited, of West Hartlepool, for account of the Brid 
Steam Shipping Company, Limited, of London, made 
her official trial trip in the Tees Bay. The vessel has a 
deadweight cargo capacity of about 5200 tons, and is 
fitted with triple-expansion engines by Messrs. Blair and 
Co., Limited, of 1100 indicated horse-power, 


Thes.s. Val de Travers, after loading cargo at Glasgow, 
proceded down the Firth of Clyde to run her speed trials 
on the measured mile at Skelmorlie, on the 29th ult. The 
Val de Travers is a single-screw steamer, by Messrs. S. 
M ‘Knight and Co., Limited, of Ayr, to the order of Mr. 
John Harrison, of London. Her dimensions are 200 ft. 
by 30 ft. 6 in. by 14 ft. Her deadweight carrying capa- 
bility is upwards of 1050 tons, and the cubic capacity 
about 50,000 cubic feet. The net register tonnage is 275 
tons. The machinery has been supplied by Messrs. Ross 
and Duncan, of Govan, and consists of a fine set of triple- 
expansion engines, having cylinders 17 in., 274 in., and 
44 in. in diameter by 33 in. stroke, supplied with steam 
by a large single-ended marine type return-tube boiler, 
working at 160 lb. pressure. The Val de Travers on trial 
had on board 1043 tons of cargo, and was drawing 
12ft. 10 in. Six runs were made on the measured mile, 
with and against the tide, and the mean speed obtained 
was 10.425 knots. The speed against wind and tide was 
10.23 knots. 





The Irvine Shipbuilding and Engineering Company, 
Limited, Irvine, launched on the 30th ult. a steel screw 
steamer of 320 tons deadweight, to the order of the Clanrye 
Steamship Company, Limited, Newry. Her dimensions 
are 135 ft. by 21 ft. 6 in. by 11 ft. 9 in. moulded. Mr. 
W. V. V. Lidgerwood, Coatbridge, is supplying the 
machinery, the engines being of the compound surface- 
condensing type, having cylinders 174 in. and 40 in. in 
diameter by 27 in. stroke, steam being supplied from a 
large steel boiler at 140 lb. working pressure. The vessel 
was named the Kilbroney. 





The we ree pe destroyer Usugumo, being the sixth 
vessel built and engined by Messrs. John I. Thornycroft 
and Co. for the Japanese Government, underwent a satis- 
factory full-speed trial at the Maplin Sands on the 23rd 
ult. The speed realised when carrying a load of 35 tons 
was 30.602 knots on the measured mile, and 30.370 knots 
on a run of three hours’ duration. 





The Britomart, gunboat, in her first 30 hours’ trial off 
Plymouth, maintained a speed of 11.2 knots with an indi- 
cated horse-power of 667. The mean results were: Air 
pressure, .24 in.; steam in boilers—starboard 220 lb., port 
220 lb.; steam at engines—starboard 187 Ib., port 208 Ib.; 
vacuum—starboard 26 in., port 25.4 in.; revolutions— 
starboard 241.3, port 238.1; indicated horse-power—star- 
board 344, port 323. On the eight hours’ steam trial at 
900 indicated horse-power, the mean results were: Steam 
in boilers, 208 Ib.; steam at engines—starboard 188 Ib., 
port 196 lb.; revolutions—starboard 274.8, port 276.4; 
vacuum—starboard 26.8 in., port 25 in.; indicated horse- 
power—starboard 476, port 481, total 957; air pressure, 
.5 in.; coal consumption per indicated horse-power per 
hour, 2.52 Ib.; speed, 13 knots. She had a four hours’ 
forced-draught trial on the 25th ult., with the following 
results: Steam in boilers—starboard 224 lb., port 2241b.; 
steam at engines—starboard 198 lb., port 198 lb.; air 
pressure, 1.2in.; vacuum—starboard 25.1in., port 24.6 in. ; 
revolutions—starboard 309.6, port 313.3 ; indicated horse- 
power—starboard 661, port 708—total, 1369; speed, 14.6 
knots. 


The details of the successful eight hours’ full-power trial 
of the Rosario, screw sloop, have been reported as follow : 
Steam pressure in boilers, 235.4 1b.; steam pressure at 
engines, 185.4 lb.; revolutions, 205.3 per minute ; indi- 
cated horse-power, high, 400.5 ; intermediate, 524.5; low, 
573.0; total, 1498; speed, 13.6 knots. The indicated 
horse-power was 98 in excess of the power required by 
the Admiralty specification. 





There was launched from the yard of Messrs. Ramage 
and Ferguson, Limited, Sappho, a steel screw steamer, 
built to the order of the Bristol Steam Navigation Com- 
pany, Limited, for their general trade between Germany 
and Bristol. The following are the principal particulars 
of the new vessel : Length between perpendiculars, 230 ft.; 
breadth, 33 ft. ; depth moulded, 17 ft. 4in. The triple- 
expansion engines have — 18 in., 273 in., and 45 in. 
in diameter by 33 in. stroke, steam being supplied from a 
large boiler working up to 160 lb. pressure. 





GREATER NEw York.—Dollaropolis continues to expand 
with great rapidity. In the third quarter of last year, 
new buildings were in hand at an estimated cost of 
32,552,896 dols., as compared with 23,229,688 dols. in the 
corresponding period of 1898. 





AMERICAN SUBMARINE Boats.—The Holland, submarine 
torpedo-boat, has arrived at the Washington Navy Yard, 
after a four days’ run from Philadelphia, where she was 
sent from New York after successful trials in Long Island 
Sound. The boat made the passage through . The 
Holland will be subjected to a number of tests at Wash- 
ington to demonstrate her qualities, not only as a sub- 
marine vessel, but also her destroying powers. The 
United States Navy Department, it is x ety is pre- 
paring plans for two other beats of the Holland type. 





metal prices are per ton. 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 


(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


NovempeEr, 1899, 
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In the accompanying diagrams each vertical line Pewee a market day, and each horizontal line 


represents 1s. in the case of hematite, Scotch, and 
price of quicksilver is per bottle, the contents of which vary in weight from 70 Ib: to 80 lb. The 
Heavy steel rails are to Middlesbrough quotations: 


leveland iron, and ll. in all other cases. The 
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INDUSTRIAL NOTES. 


In a recent issue we called attention to the belated 
report on strikes and lock-outs in 1898. We have now 
pefore us the preliminary figures for 1899. Inasmuch 
as these figures represent all the main facts, they are 
sufficiently full to be placed, as near as may be, in 
juxtaposition with those given in ENGINEERING of 
January 12 last. The publication of these preliminary 
statistics proves that there is no difficulty in producing 
these reports at an early date in each year. The mis- 
cellaneous details have only to be kept up to date as 
are the main facts and figures. The value of statistical 
information depends as much upon its early appear- 
ance as upon the fullness and exactness of the informa- 
tion given. It ——_ that the delay in issuing the 
yearly report is due to the fact that the Labour Depart- 
ment awaits the publication of the annual reports of 
Trade Unions, Employers’ Associations, Conciliation, 
Arbitration, and Waa Boards to render the Board 
of Trade reports finally complete. Another reason is 
that disputes begun in 1899, but not settled, cannot be 
finally classified, as regards success or failure. There 
are solid reasons for some delay, but hardly an excuse 
for reports being so far behindhand. 

The following general comparative Table indicates 
what are termed *‘ prolonged general disputes” in each 
year, and their number, extent, and duration in com- 
parison with ‘‘ all other disputes.” 

General Comparative Table. 























Pr —— All other Disputes. 

Aggregate 
Number — Duration |Number —_— Duration 

g of Dis- people Ia- in Work- | of Dis- |people In-| in 
§ | putes. | volved. | ing Days. | putes. volved. | Working 

> P F Days. 
1 300,000 |23,700,000 | | ain ‘ 
1893 { : 90000. | 2'340'000 | +782 | 246,386 | 6,165,062 
1894 1 70,000 | 5,600,000; 928 | 255,248 3,929,010 
1895) 1 46,000 | 1,564,009 | 744 | 217,123 | 4,160,670 
1896 No large disputes. 926 | 198,190 | 3,746,368 
1897 1 | 47,500 | 5,731,000 863 | 182,769 | 4,614,523 
1898 1 | 100,000 |11,650,000; 710 | 153,907 | 3,639,478 
1899 No large disputes. 721 | 178,440 | 2,496,358 





The jute workers’ dispute in 1899, involving 35,000 
workpeople, is not included in ‘‘ prolonged general dis- 
putes,” as it only lasted a few weeks. 

The aggregate number of workpeople affected by 
labour disputes in 1899 was about 2.1 per cent. of the 
total number employed. The proportions in the 
several groups of industries were as follow: In 
mining and quarrying, 5.5 per cent.; in the textile 
trades, 4.9 per cent; in the building trades 3.6 per 
cent. ; in the engineering, shipbuilding, and metal 
trades, 1.9 per cent. ; and less than 0.5 per cent. in all 
other trades. Agricultural labourers, seamen, and 
fishermen are not included in the general percentage, 
but it is explained that no serious stoppage of work 
occurred in those trades in 1899. If they were included 
the proportion of 2.1 per cent. of the total employed 
would be reduced. " 

The duration of disputes in 1899 was the longest in 
the building trades owing to the general look-out of 

lasterers, and the strike of-carpenters in Hull, in 
arch, followed by a general lock-out in May of build- 
ing operatives fed we in Hull, Leeds, and other 
towns in Yorkshire. The distribution of disputes in 
groups of trades is shown by the following Table : 
Disputes in 1899. Classified by Groups of Trades. 








Number of Work- 











2 Saud 
& | people Involved. @.9'% > 
Groups of Industries. 2% g| ___| apa 
$55) l | Sos _ be 
& ® Directly Indirectly, 49-55 
The building trades .. 177 | 26,682 | 3,117 | 853,878 
Mining and quarrying 110 | 26,863 | 19,657 | 495,855 
Iron and steeltrades..  .. 15 | 1,479 | 752 30,601 
Engineering, - shipbuilding, | | 
&. .. ee as .. 130 | 12,967 | 5,972 | 390,031 
The textile trades 121 | 51,205 | 9,691 543,464 
The clothing trades .. 36 1,212 | 731 41,351 
The transport trades «| 11,885 876 63,950 
Woodworkingand furnishing 26 | 977 | 68 23,413 
Miscellaneous .. ae .- 68 | 8,823 | 483 53,835 
Totals oo| Gan 187,093 41,347 2,496,358 





The number of workpeople indirectly affected, that 
is, thrown out of work by disputes in which they 
were not concerned, was 23 per cent. of the total. The 
percentage is highest inthe mining and quarrying group, 
where it amounts to 42 per cent. A small number of 
men, or even of boys in this group is sometimes suffi- 
cient to disorganise the working of a mine. In all 
disputes the non-combatants deserve sympathy, for 
they cannot gain, but may lose a good deal by a stop- 
page of work. 





putes in 1899, with the total number of persons 
affected, duration, and percentages. The classifica- 
tion given is fairly complete : 

Causes of Labour Disputes in 1899. 


| 




















| | 
ee? | Workpeople | Aggregate 
| Disputes. | Directly | Daretlon-Days 
| | Involved. | Lost. 
le fos bg Pores ome 
2 |#3\2 |S3| $8 |e 
= Ue) oo. | ear @ | os 
| Ss | | gs | & ae aH 
|s8|53s| 83 |s5| BS | ss 
BO | & B | By a | Aa 
Specified Causes. 
Wages: | | | 
For advances..| 320 | 44.4 73,664 53.7 1,245,432 49.9 
Against reduc-) | | 
See 7.0| 6,609/ 4.8) 139,383! 5.6 
Other 87 12.0, 13,676) 10.0 284,304 | 11.4 
Hours: | | 
For reduction ..| 9 1.2! 1,149; 08 18,672; 0.8 
Other .. --| 10 | 1.4 2,798 | 2.1 15,142 0.6 
Against persons or) } | 
classes .. ..| 103 14.3 8,141 5.9 160,952 6.4 
Working arrange-) | 
ments .. -.| 70 9.7 | 17,833 | 13.0 425,569 | 17.0 
Other cases | 72 10.0 | 13,223; 9.7) 206,964 8.3 








Totals ..| 721 | 100.0 | 137,093 sane) 2,496,358 | 100.0 


| 


Perhaps the most questionable cause of dispute in 
the foregoing Table is the strikes against a person 
or persons employed, the total number of which was 
103, or 14.3 per cent. of the total. But the total 
number of persons affected was only 8141, or 5.9 per 
cent., while the loss of time was equal to 160,952 
working days, or 6.4 per cent. of the whole. The 
percentage of wages disputes to the total was 63 
per cent. in 1899 and 63 per cent. in 1898; in 
1897 it was 62 per cent. The one singular feature 
in the Table is the fewness of disputes for the 
reduction of working hours, only nine of the total, or 
1.2 per cent. The number of workpeople directly 
involved was only 1149, or 0.8 percent. The time lost 
was equal to 18,672 parage days, or 0.8 per cent. of 
the aggregate time lost in labour disputes in the year. 
This is all the more remarkable, remembering the 
crusade for the eight hours during the last few years. 
Doubtless the agitation will revive when work is less 
plentiful, but when it is plentiful there is an absence 
of agitation. Still the movement for shorter hours 
goes on. It expands naturally rather than spasmodi- 
cally. This, indeed, is because it is the outgrowth 
of circumstances, of the wholesome desire for more 
leisure, with increased intellectual advantages. 











The net results of all the disputes is a matter of 
interest to all—what has been won, what lost by all 
the expenditure of force, loss of time, and loss in 
wages? These are given in two Tables—one, the per- 
centages based on (a) the number of disputes, the 
other (b) on the number of workpeople directly in- 
volved in the disputes. 

Percentages Based on Number of Disputes. 








1898. | 1899. 








—_ 1896. | 1897. | 
Result of Disputes—(a). | | | 
In favour of the workpeople | 40.8 | 383 | 35.5 | 31.1 
* employers 82.6 | 35.5 31.9 32.6 
Compromise effected .. 26.3 24.9 34.2 31.6 
Indefinite results 0.3 13 | 0.4 4.7 
Totals .. .| 100.0 | 100.0 | 100.0 | 100.0 





Percentages Based on Number of Workpeople Involved. 
Result of Disputes—(d). | | 

In favour’of workpeople .. 43.5 24.2 22.6 26.1 

+ employers 28.0 40.7 60.1 42.8 

Compromise effected .. 28.3 34.0 17.2 | 27.8 

Indefinite results 0.2 1.1 0.1 3.3 

Totals .. oe -., 100.0 100.0 100.0 100.0 


As regards the net results the balance appears to 
be in favour of the employers, but this is because the 
35,000 jute workers failed in their immediate object. 
But, a fact not noted in the returns here dealt with, 
the employers subsequently made concessions to the 
workpeople in Dundee. This really turns the balance 
in favour of the workpeople. But one lesson is pre- 
sented by the figures, namely, that even in the most 
prosperous times attempts to force wages too high 
may be, and most likely will be, resisted, and will 
fail. The dispute in 1899 which attracted most 
attention, was the strike and lock-out of the plasterers, 
which affected 4000 men, with a total loss of 200,000 
days’ work. 











The distribution of disputes, or strike areas, was as 
follows: In Scotland, 60,165 persons; Wales and 
Monmouthshire, 36,552; Lancashire and Cheshire, 
27,674; Yorkshire, 19,136 ; other Northern Counties, 
9104; Midland and Eastern Counties, 16,055 ; all the 
Southern and Western Counties, including the Metro- 





The following Table represents the causes of dis- 


polis, only 6876. In Ireland only 2878 persons were 


involved in disputes causing a stoppage of work. 


The question of compulsory shop clubs has for some 
time engaged the attention of the officers and members 
of friendly societies. In August last a conference 
was held on the subject, when proposals were sub- 
mitted and discussed. The National Conference has 
always been opposed, under any circumstances, to 
compulsion to join to join any ‘shop club,” or leave 
any friendly society. Upon the point of compelling a 
man to leave a friendly society there is still an abso- 
lute unanimity of opinion, and rightfully so. For 
more than a hundred years the State has fostered, 
promoted, and protected friendly societies. They are 
now among the grandest institutions of the land. 
More than seven millions of the population of the 
United Kingdom belong to them. Their invested 
funds are enormous. Any blow aimed at those in- 
stitutions would be a national disaster. But there 
is another aspect of the question of ‘* compulsory 
shop clubs,” upon which differences of opinion have 
arisen, namely, with regard to the power given, 
and to be given, to employers, under certain condi- 
tions, to compel workpeople to join the works’ club or 
benefit society. Such powers are given in certain 
private and local Acts of Parliament—as, for example, 
in Railway Acts and some Acts relating to corporate 
bodies. The Home Office Departmental Committee, 
in effect, proposed that compulsory works’ clubs should 
be legalised by the adoption of the following recom- 
mendation, namely, that the provision in Recommen- 
dation I. shall not apply where (II.) the shop club (a) 
‘*is a society registered under the Friendly Societies 
Act, and is certified by the Registrar of Friendly 
Societies to be one to which that provision (I.) shall 
not, apply. ” The provision referred to (I.) is: (3) ‘That 
it shall not be lawful for any employer to make it a 
condition of employment that any workman shall dis- 
continue his membership of any friendly society to 
which he belongs, or shall not become a member of 
any other friendly society.” The adoption of Recom- 
mendation II., sub-clause (a), would in effect nullify 
clause 3 of Recommendation I., as above given. It 
would, in fact, Psp legalise such shop clubs, 
generally, provided that they were registered, and it 
were certified by the Registrar of Friendly Societies 
that such club and clubs were of the nature to which 
the provision applied. 

The friendly societies generally are up in arms 
against legal authority being given, for the first time, 
under the Friendly Societies Acts to ‘‘Compulsory 
Shop Clubs.” The Ancient Order of Foresters’ Execu- 
tive Council have issued a report on the whole case, 
and condemn any proposal to legalise compulsion as 
being contrary to the principles upon which legislation 
is based, namely, voluntary membership, and voluntary 
payments for the benefits provided in and by the 
rules of friendly societies. With respect to existing 
legalised societies or clubs under private or local Acts, 
the proposal is that they shall or may run their course 
until the Act, under which they were created, expires, 
or is required to be revised. Much can no doubt be said 
in favour of clubs in connection with large works, or 
vast undertakings like our railways. But there is the 
element of compulsion as a condition of employment, 
and, moreover, there is an element of uncertainty as 
regards employment. When the latter ceases the 
benefits of the club or society cease also. Of course, 
the contributions cease at the same time, but if the 
member has attained a certain age he may not be able 
to enter another society or club. There was a time 
when such clubs had a useful career, but now the 
friendly society is, in a sense, universal. The Post 
Office affords facilities for the transfer of money, either 
contributions or benefit payments, so that whether in 
town or country the member has no difficulty in 
respect of payments. The pronouncement of the 
council of the Ancient Order of Foresters will, doubt- 
less, carry great weight with all the other great ‘‘ orders,” 
and the general run of friendly societies will mostly, 
if not entirely, agree with the sentiments expressed in 
the circular. The plea put forward is ‘‘ the liberty of 
the subject,” and his “ right to make his own provi- 
sion, in his own way, for the future.” It is to be 
hoped that no compulsory powers will be given to 
interfere with those rights. 

Full activity is maintained in the engineering trades 
throughout Lancashire. But, again, there are com- 
=— that the new work coming forward in some 

irections is insufficient in weight to replace the 
orders on the books when those are completed, so that 
the outlook is not regarded as quite so good as it has 
been. This, however, is anticipating trouble, for 
there is no immediate prospect of slackness inasmuch 
as most engineering establishments have a sufficiency 
of work in hand to keep them well engaged for most 
of the present year, and in some instances they have 
quite a year’s work before them. Therefore the 
sluckening off in new work coming forward is more 
apparent than real, the fact being that few establish- 
ments are able to undertake new work with the 
guarantee of early delivery. The present high prices 
may have the effect of keeping back offers in some 








instances, but in times of high pressure price is secon- 
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dary to early delivery, as delayed deliveries may mean 
no market when the contracts are completed. The 
iron market has maintained a strong position in all 
respects, but there is an unsettled feeling about the 
war in South Africa, which, to some extent, may have 
checked business except where present requirements 
are concerned. The steel trade is very busy, prices 
being well maintained. 





There are signs of unrest in the cotton industries of 
Lancashire. In the Bolton district the spinners are 
agitating for an advance in wages of 5 per cent., and 
it is feared that several millions of spindles will be 
stopped unless concessions are made. In other dis- 
tricts there are loud complaints about the quality of 
the yarn, the weavers declaring that the bad quality 
of the material necessitates an increase in wages as 
compensation. Then there is a movement for the re- 
duction of one hour per week generally throughout the 
cotton trades. The operatives ask that this shall be 
done by Act of Parliament, making it compulsory to 
close all mills and factories at 12 o’clock on Saturdays. 
Surely this can be done by mutual arrangement. An 
Act of Parliament in this case seems absurd. 





In the Wolverhampton district the iron and steel 
trades fully maintain the activity which has so long 
distinguished those industries. Merchants and con- 
sumers alike are pressing to get their orders for future 
supplies placed on producers’ books. The latter, how- 
ever, are unable to guarantee deliveries within the 
specified time. Renewals of contracts with old cus- 
tomers are only accepted at the current quotations. 
The falling-off in the ordinary trade with the Cape is 
more than compensated for by the large orders coming 
in to meet the requirements of our British forces in 
South Africa for iron and steel for bridge-building 
and other engineering purposes, for water pipes for 
the conveyance of water to different camps, and for 
tube and strip iron for the manufacture of bedsteads 
for military hospitals. The chain and anchor branches 
are very busy on orders for naval purposes. Galva- 
nisers have been giving out large orders since quarter- 
day for common sheets, the high prices of which are 
well maintained. Active business generally has been 
doing in tube, strip, rods, and hoops. Marked bars 
are firm at full rates, while makers of unmarked bars 
refuse orders at the minimum rates. Itappears that a 
special meeting of the trade is called to consider the 
advisability of raising the minimum rate. Pig iron is 
difficult to obtain at quarter-day rates. Steelmakers 
are so busy that only small lots are obtainable. 
Makers have, indeed, on their books sufficient orders 
to keep them going up to the end of the year. Ac- 
tivity is everywhere, and it may be said prosperity, 
for the workpeople share in the higher rates that have 
been ruling for some time past. The iron and steel- 
using industries are mostly well employed ; indeed, 
it is difficult to name any branch which is badly off for 
work. The engineers, ironfounders, boilermakers, 
tank makers, bridge and girder constructors, smiths 
and hammermen, are all busy, and so also are those 
engaged in the railway sheds. The hardware indus- 
tries are generally busy, only that some are busier 
than others. There is little complaint as to wages in 
any branch. Whenever a movement is made for 
better wages, the employers make concessions rather 
than run the risk of seeing the works idle. 





In the Birmingham district the position of the iron 
and steel trades is not only as strong as ever, but has 
gained additional firmness by reason of the publication, 
towards the close of last week, of the accountant’s 
certificate as to the selling price of material, the rates 
of which give an increase in wages to the iron and 
steel workers in the Midland districts. The net aver- 
age increase in price since the last previous certificate 
is 1ls. 9d. per ton. This gives an advance of 9d. per 
ton for sahdtinn, now 9a. 9d. per ton, with a propor- 
tionate advance to other workers. The present market 
price of material is considerably higher than the rates 

iven in the certificate, so that it is probable there will 
a another advance in two months’ time. The un- 
marked-bar makers have advanced their rates 10s. per 
ton, and the marked-bar firms intend to follow suit. 
There is a great demand for steel of every description, 
and makers are able to command almost any figure 
for early deliveries. The iron, steel, and metal-usin 
industries are mostly very busy ; it is quite exceptiona 
for any to be slack. The scarcity and high price of 
fuel and of material are felt in some instances, how- 
ever, and may therefore tend to quieten down when 
there is no great pressure for early deliveries of goods. 





The North-Eastern Railway Company have made 
considerable concessions to a large number of grades 
in their employ. Engine-drivers, guards, general 
porters, platform porters, ticket collectors and other 
classes will receive advances in wages, and some 
reductions in working hours. In several cases, as, 
for example, station porters, the hours are reduced 


per shift, and in 21 boxes from 10 to 8 hours per 
shift. Overtime is to be paid for at the rate of time 
and a quarter, each day to stand by itself. The 
platelayers get a new scale of wages varying from 
18s. to 25s. per week. Passenger guards have their 
hours reduced to 11 hours per shift. 


The Scotch Manufactured Iron Trade Conciliation 
Board has awarded to the ironworkers an advance of 
5s. per cent. in wages, to commence from January 29. 
It has been agreed to continue the Conciliation Board 
till July, 1901, which insures peace for that period. 


On the Welsh railways there is some danger of a 
strike. It is reported that a large number of notices 
have been sent in by the men. 


The great strike of Austrian coalminers has entered 
anew phase. The Minister of Agriculture and Public 
Works has conceded the eight hours to the men in the 
Government mines, this being the principal demand of 
the workers, from January 1, 1901, that is a year 
hence. This concession applies to about 20 per cent. 
of the total men employed at the mines. The em- 
ployers of the other 80 per cent. do not consider that 
they are in the same position as the Government, as 
the latter do not work for profit, and pay no rates or 
taxes. 

The carpenters on strike at the Paris Exhibition 
buildings made a serious riot on Saturday last, the 
military being called out. The soldiers were stoned, 
and the men were attacked, several being wounded. 
It is said that the men had declared their intention 
of wrecking the buildings. But this, it is to be hoped, 
is not true. To wreck the Exhibition buildings would 
be a disaster to Paris, even greater than its temporary 
occupation by the German troops. It would spell 
ruin to thousands, and be a disgrace not easily wiped 
out. 





THE PHYSICAL SOCIETY. 
At the meeting of the Physical Society, held Jan- 
uary 26, Professor Lodge, F.R.S, President, in the chair, 
a paper by Professor Ayrton and Mr. Mather on ‘‘ Some 
Developments in the Use of Price’s Guard Wire in Insula- 
tion Tests” was read by Professor Ayrton. Yor insula- 
tion tests made by the direct-deflection method, the guard 
wire properly applied affords complete protection against 
surface leakage when the ends of the cable tested are near 
the galvonometer, so that it is possible to have the wire 
connecting the conductor of the cable with the galvano- 
meter terminal ‘‘air insulated.” A difficulty, however, 
arises when the ends of the cable are at a considerable 
distance from the testing instrument ; this may render air 
insulation impossible. The authors have overcome this 
difficulty by applying a guard wire along the entire 
length of the lead. This is done by using a concentric 
wire to connect the cable and galvanometer, the inner of 
the concentric being used as the lead, and the outer as 
the guard wire. The principle can be applied to deter- 
mine whether a defective piece of cable is bad throughout 
or bad owing to one or more isolated faults. In this case 
the cable is placed in two water tanks, one of which is 
earthed and the other fairly well insulated. By a suit- 
able arrangement of the guard wire it is then easy to 
determine the resistance of the wire in the earthed tank, 
so that by altering the length of this wire the character 
of the insulation can be determined throughout the whole 
length of the cable. In referring to some of the earliest 
experiments with the guard wire made by Mr. Appleyard 
in 1895, Professor Ayrton pointed out that the principle 
had not been applied completely, and that at one point 
there was a chance of leakage. 
Mr. Campbell said that the necessity of having a con- 
centric cable could be obviated by mon ve hanging the 
lead from the guard wire by short lengths of material of 
fair insulation. 
Mr. Appleyard said that he quite agreed with Pro- 
fessor Ayrton that the guard wire ought in general to be 
applied at both ends of all leads, provided that both ends 
could be got at. The reason it was used at one end only 
in the experiments on dielectrics, made in 1895, was that 
the far end of the lead was carried into the condenser 
box, which was submerged in water in the temperature 
tank. Special precautions were taken to insure good 
insulation of the submerged end of the lead, and tests 
showed that the leakage there was nil. As the end of 
the wire could not be E at, no guard wire could be 
applied. Mr. Appleyard congratulated the authors upon 
the use of a concentric cable for a lead, and pointed out 
that such a lead was sufficient for all the routine tests on 
core; the inner and outer conductors could be used for 
the purpose of taking the ‘‘ copper” resistance. 
Mr. Price expressed his interest in the developments of 
a ge which had been made by the authors. 

r. Appleyard then read a paper on “A Fault-Test 
for Braided and other Cable Core.” This method 
enables the fault to be found without the removal of 
braiding or tape. The core is wound on two insulated 
drums or tanks, the intermediate piece of cable being 
about 10 ft. long. One end of the core is left free, the 
other is connected to earth through a galvanometer and a 
battery. A guard wire is connec from some point 
between the galvanometer and the battery to some point 
of the braiding on the wire between the drums. A wet 
cloth, connected to an earth wire, is laid on one or other 


to the second drum, and the corresponding deflection is 
observed. A comparison of these deflections at once indi- 
cates upon which drum the fault lies. . With the galvano- 
meter still deflected the core may be run through a suit- 
able contact brush or sponge attached to the guard wire. 
The instant the fault passes under the guard-wire con- 
tact, the deflection fi and the fault is located. The 
paper gives the theory of the method, and indicates 

ow to apply it (1) to localising ‘‘ distributed” faults ; 
(2) to several faults in a single cable; and (3) to the case 
of a single fault. One advantage of the method is that 
at the critical moment when the fault passes under the 
guard wire the galvanometer is short-circuited through 
the fault, and thus completely protected. 

A paper on “ Reflection and Transmission of Electric 
Waves along Wires,” by Dr. E. Barton and Mr. L. 
Lownds, was read by Dr. Barton. The waves used were 
produced by means of an induction coil and an oscillator, 
and travelled along wires .15 centimetre in diameter, 
8 centimetres apart, and 166 metres long. The ends of 
the wires were connected by graphite markings on ground 
glass, so that any wave trains which reached the ends 
were at once absorbed. Three circular parallel plate 
condensers were used of 15, 9, and 5 centimetres radius 
respectively. The plates were in all cases separated by 
air, and were placed 1 centimetre apart. The needle of 
the electrometer connecting the wires was uncharged, so 
that it was always attracted by the charged plates. The 
positions of the condenser and electrometer could be 
varied so as to study either the reflected or the trans- 
mitted waves. The electrometer produced only a negli- 
gible disturbance, as it reflected only 0.04 per cent. of the 
pee incident upon it. The authors have attacked the 
problem mathematically, using the relations of Heaviside, 
and have obtained expressions for the reflected and trans- 
mitted system. These expressions consist of two terms, 
one of which is comparatively unimportant.. From the 
other term certain values have been calculated. A 
superior limit has then been given to the other term, and 
the values already obtained have been subjected to a 
correction on this account. By a suitable arrangement 
of the condenser and electrometer, these calculated values 
have been experimentally determined, and are in close 
agreement with the theoretical numbers, falling in many 
cases between the results derived from the approximate 
and the corrected theories. The authors have also investi- 
gated the stationary wave system produced by inter- 
ference when the electrometer is placed close to the con- 
denser, and between the condenser and the oscillator. 

The chairman said that the experiments afforded a 
satisfactory verification of Heaviside’s theory. 

A paper on ‘‘ The Frequency of Transverse Vibrations 
of a Stretched India-Rubber Cord,” by Mr. T. J. Baker, 
was taken as read. 

In this paper Mr. Baker has reteset the frequency 
of the note given out by an india-rubber cord of square 
section when subjected to different tensions. The rela- 
tion between length and tension is linear over a consider- 
able range. The curve connecting length with frequency 
shows that while the cord was doubling its length the 
pitch was rising rapidly, but that further extension was 

ractically without effect. Since the relation between 
ength and tension is linear, while the sectional area is 
decreasing, it follows that the value of Young’s modulus 
must be changing. The author has shown that the value 
of sous modulus is proportional to the square of the 
stretched length of the cord. Using this fact, the fre- 
quency of the note given out by a stretched india-rubber 
cord is shown to be proportional to a quantity which 
varies very slightly with increase in length of the cord, 
and hence the variation in elasticity is given as the cause 
of the constancy of the note. 
_ Mr. Appleyard exhibited some mirrors produced inside 
incandescent electric lamps by the application of voltages 
much above those for which the lamps were designed and 
the consequent deflagration of the filaments. 

The meeting then adjourned until February 9. 





Joint-Stock ENTERPRISE.—The number of new com- 
panies registered last year in the United Kingdom was 
4529, with a nominal capital of 234,687,2967. The corre- 
sponding registrations in 1898 comprised 4653 companies, 
with a nominal capital of 240,853,504. In the companies 
registered last year, railway undertakings figured for 
9,166,550/.; electric light undertakings for 11,192,790/.; 
water undertakings for 231,000/. ; telephone undertakings 
for 350,500/, ; cycle and motor undertakings for 2,307,8137/. ; 
coal undertakings for 8,666,500/.; iron and steel under- | 
takings for 9,372,418/.; and engineering undertakings 
for 9,037, 1607. 





Lean’s Royat Navy List.—The January issue of this 
admirably arranged list has just been issued by Messrs. 
Witherby and Co., 326, High Holborn, and 4, Newman’s- 
court, Cornhill. It is superior toany other list published, as 
it gives a record of the war service of each officer, which has 
in this volume been brought up todate. A touch of living 
interest is also given by the recording under each ship of 
the successes of predecessors of the same name, a record 
which might well be engraved officially upon a prominent 
place in each ship. There is also a list of ships in course 
of construction ; but there are one or two slips and omis- 
sions which ought to be amended. The Montagu is a 
battleship, not a cruiser ; the Mutine and Rinaldosloops, 
not cruisers ; and it is time Messrs. John Brown and Co. 
were substituted for the Clydebank Company. On the 
retired list we find several instances where the designa- 
tions are not quite in accordance with present circum- 
stances. One admiral, for instance, is given as Director 
of the Naval Construction and Armaments Company, 
which was dissolved something like three years ago. 
hese, however, are small matters; the surprise is that 








from 63 hours per.week to 10 hours per shift. In 
127 signal boxcs the hours are reduced from 12 to 10 


of the drums, over the braiding. The galvanometer 
deflection is noted. The earth wire is then changed over 


with such a mass of detail more slips have not crept in. 
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WATER METERS. 


Water Meters of the Present Day, with Special Reference 
to Small Flows and Waste in Dribbies.* 

By Mr. Wii1am ScuénuerpER, Member, of London, 

ALTHOUGH merely elementary knowledge, it is neces- 
sary to state at the outseS that meters are divided into 
the following classes : 

1. Low-pressure meters. 

2. Inferential meters. 

3. Volume or capacity meters, without device for ren- 
ars. them tight. 

4. Those of the Venturi class, which have a special 
function. 

5. Waste detection meters, of the Daacon class. 

6. Positive meters, or meters which provide a space to 
be filled with and emptied of water, po which have some 





Fig.3. srecacus' “renzine” 
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contrivance for rendering them tight at varying pressures 
and under diverse conditions of service. 

Before treating of each of these classes, it may be 
observed generally that they all have a useful purpose 
which they are capable of answering with more or less 
advantage according to their individual merits. The mis- 
take most commonly made, in the author’s opinion, is 
that they are indiscriminately used and ce oo selected 
on account of first cost, without due consideration of the 
“= they have to perform. 

he question next presenting itself is, What is the 
small flow to which this paper has reference, and of what 
importance is the measurement of waste in dribbles ? 
That all water supplied by private companies, intent on 
earning dividends, should be paid for, goes without say- 
ing, provided that the cost of measurement does not 
ex that of allowing pumped, impounded, filtered, and 
delivered water to run to waste. 

Table I. illustrates the large flows of water represented 
by leakages through comparatively small holes, when 
under a pressure of 100 ft. head. 











TABLE T. 
Gallons. | Number of Persons 
Size of | that can be Supplied 
Hole. Boh wR | at 15 Gallons per Head 
P.r Iour, | Per 24 Hours. | per Day. 
“Teama raveaane PEaeTa — = 
in. | | | 
j | 381 | 9144 610 
a, 214 «| (5186 342 
i 95 | 2280 | 152 
ve 24 | 576 83 
' 6 144 10 
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The quantities in the above Table are estimated, but 
tLey are confirmed by experiment at Liverpool. 

But a wider and more important question arises when 
the needs of our increasing population and the necessity 
of larger supplies come forward for consideration. Ten 
gallons per head per day of the London water supply ad- 
.* Paper read before the Institution of Mechanical En- 
gineers. 











mittedly represents waste. This quantity, based on a 
a of 5 millions, is 50 million gallons per day, or 
sufficient to supply 25 gallons per head per day to an in- 
creased population of. 2 millions, or in other words, is 
more than sufficient for the needs of the city of Berlin. 
To put the matter (if possible) still more plainly, if this 
waste is apr yey to continue, 8,000,000/. of capital, or 
one-fourth of the total approximate cost of the cam apo 
Welsh scheme of water supply (of 200,000,000 gallons per 
day) to London will be spent in order to make up the de- 
ficiency ca by preventible waste. 

Here is a great problem, and as the author believes, the 
solution of it lies in the sale of water either by meter only 
(at very low prices it may be), or by meter with a fixed 
charge for a minimum supply at present rates in order to 
insure health and cleanliness. He has devoted many 
years of his life to the production of an efficient instru- 
ment for the ordinary measirement of water, and esps- 


“PARKINSON.” 




















Fig4. siemens’ “ran” 





cially for the purpose of registering dribbles ; with what 
amount of success he must leave to others to determine. 

Returning to the different kinds of meters already 
classified : 

1. Low-Pressure Meters.—These are more especially ap- 
plicable to measuring small flows, such as dribbling sup- 
plies to flushing cisterns, but they can also be used for 
such services as supplies to private houses in which 
cisterns are used ; the great objection to them + as their 
name implies, that the whole of the pressure from the 
main is lost in passing through them; and, therefore, 
they — to be placed at the highest elevation at, or 
from, which asupply is to be taken, and this again involves 
—in the case of Soar supplies—the frequent entry of the 
meter inspector and assistant to the top of the house for 
the purpose of reading the index and examining, repair- 
ing, or exchanging the meter. : 

he oldest and probably the best-known meter of this 
type is the ‘‘ Parkinson,” Fig. 1 above, which was de- 
scribed in a paper read before this Institution (Proceed- 
ings 1851, page 19). In general appearance and also in 
construction it much resembles a gas meter; it has only 
one moving part, namely, the drum, though it also re- 
quires at least one ball valve for regulating the supply of 
water to it. The meter was again described in the Pro- 
ceedings of 1882, page 41. It is very accurate down to 
the smallest dribble, and will work a long time without 
requiring repairs. The — delivered by the smaller 
sizes is, however, rather limited, for a §-in. meter is only 
rated to pass a maximum of 100 gallons per hour, a ?-in. 
200 — and a1-in. 400 gallons per hour, or about one- 
third as much as meters of other kinds. In the larger 
sizes the supply is taken through two or more orifices of 
exactly the same diameter, but only that portion which 
passes through one of the apertures is measured, and the 
total flow is computed by multiplication in the clockwork. 
It would seem that large errors (plus or minus) could 
easily accumulate by such an arrangement, through one 
or more of the openings becoming partly obstructed by 
impurities ; indeed, the author is informed that such is 
actually the case, when the water is not quite clean (see 
Mr. Ellington’s paper on ‘‘ Hydraulic Power Supply,” in 
the Proceedings of this Institution, 1895, page 365), 

The “‘ Bascule,” Fig. 2, is another ineter of the low- 
pressure type. Like the ‘‘ Parkinson” it has only one 








moving part, which is in the form of a double bucket, 
mounted on pivots, and so arranged that when one of the 
buckets is taking its supply from the main, the other is 
being emptied, and vice versd; each bucket, when full, 
overtalan ces the other. In this meter also a ball valve 
is ey. vane for limiting the rags 6 A meter of this kind 
was described by the late Sir William Siemens (then Mr. 
C. W. Siemens) in the i of this Institution for 
1854, page 6, and was called a ‘‘ Bucket ” meter; it was 
invented by Mr. Mead, of London. ss. 

2. Inferential Meters.—As the name implies, the water is 
not actually measured in this type of meter, but the quan- 
tity pas through it is ‘‘inferred ” from the number of 
revolutions made by the fan or turbine, which is the only 
moving part. These meters are ———e convenient and 
useful, as they are comparatively small, light, and cheap, 
and they are fairly accurate when the water passes 
through at a good speed, as when us2d for filling water- 


Fig. 2. “BASCULE” 
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Fig.5. “TYLOR INFERENTIAL" 
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carts, in filling large tanks (without ball valves), or for 
similar purposes. When, however, the flow of water 
through them is frequently slow, their registration is very 
unsatisfactory, as the fan or turbine then lags behind or 
stops entirely, while the water passes through freely. 
Probably the oldest, and certainly the best known, of this 
type was invented by the late Sir William Siemens in or 
about 1850. Two distinct kinds of this type are made, 
namely, the ‘‘ Turbine,” Fig. 3, and the ‘‘ Fan” meters, 
Fig. 4. In the first the water enters through the top of a 
vertically placed wheel with turbine-shaped buckets, 
and being discharged from these in a diagonal direc- 
tion, the reaction of the water turns the wheel, which 
thereby actuates the clockwork of the dial. Retarding 
vanes on the wheel prevent it from running too 
quickly at the higher speeds. The footstep, also the top 
of the wheel-spindle, and the clockwork was lubricated 
with oil, which cannot readily escape. The clockwork 
arrangement is ingenious and effective. The “Fan” 
meter, like that of the ‘‘ Turbine” class, has an upright 
spindle, and is similarly furnished, but the wheel is driven 
by jets of water impinging on vanes secured to the 
spindle. In this country the turbine type is chiefly used, 
and abroad that of the fan type. The Siemens meters 
were fully described in the paper which the inventor read 
before the members of this Institution in 1854 (Proceed- 
ings, page 6), andin Mr. J. J. Tylor’s poe (Proceedings, 
1882, page 43), and also in the paper read by the late Mr. 
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Fig.10. “okacon” 
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Henry Gill before the Institution of Civil Engineers in 
1891 (vol. cvii., page 203). In the latter paper is described 
an arrangement for causing the jets of water to strike the 
vanes of the fan meteralways at the same velocity, with the 
view of causing the meter to register the small flows asaccu- 
rately as the large flows; but the author does not think this 
lan is a success, as the floating cylinder (or shutter) is 
fiable to set fast, if the meter is idle or is only registering 
a constant flow for any length of time. Attempts have 
often been made to obtain the same accuracy at all speeds 
of the inferential meter by combining a large and a small 
one, but the author has no personal knowledge of the 
efficiency of this plan. The ‘‘Tylor Inferential 
is another well-kaown meter (Proceedings, 1882, page 45); 
it is of the fan type and the wheel is sometimes made of 
vulcanite, so that it practically floats in water ; and the 
step has, therefore, no weight to carry, but only acts as a 
gentle guide. ; 

Quite a number of other types of inferential meters are 
made and used, especially abroad; they are far too 
numerous to mention, much less to describe. There is 
probably no — great difference in the value of the 
various types of inferential meters; vulcanite should 
count favourably in their construction, but they all fail 
to register sm: mn xe in spite of this acknowledged 
defect they are habit employed for measuring house 
services (and other dribbling supplies) with the result 
that the registered consumption, even in a water-closet 
town, is quoted at only 5 gallons per head per day, and 
less (see Mr. Gill’s paper, Proceedings, Institution of 
Civil Engineers, 1891, vol. cvii., page 39); whereas in 
reality this should be nearer 15 or even 25 gallons per 
head per day than five. 

3. Volume or Capacity Meters. — These meters are 
almost exclusively made in the United States of 
America, and their use is chiefly confined to that 
country, though some are also used here. In construc- 
tion they are, broadly 5 ing, all the same, as they 
consist of a casing of either gun-metal or vulcanite, in 
which works a vulcanite block, serving both as piston and 
valve. They very seldom possess any provision for taking 
up wear, and the ts are therefore difficult and expen- 
sive to repair. Hence (though they profess to measure 
the volume eee them), as they are not tight 
even when new, they cannot measure small flows, an 
their leaky condition is necessarily augmented by wear. 
Their merits appear to be simplicity, small size, lightness, 
and cheapness, and for large flows) they are said to be 
very accurate. The “Hersey,” Fig. 6, the ‘“‘ Crown,” 
Fig. 7, the “‘Bee” or “Thomson,” Fig. 8, the Kent 
“Uniform,” Fig. 9, the “‘ Nash,” and some other belong to 
this class. Several of these meters, such as the ‘‘ Bee ” and 
others, are of the disc type, and are founded on the patent 
taken out in this country in 1830 by Edward and James 
——_ for an engine or pump; and later by Davis 
ard Bishop. Only in the Kent ‘“‘ Uniform” has an 
attempt been made to compensate for wear, by means of 
a lever adjustable by a set screw against the edge of the 
oval piston-block. The part of the lever, however, which 


bears against the piston is tipped with glass, a material 
quite unsuited for such work on account of its brittle 
nature, and, further, the lever is not automatically ad- 
— 2 = wear. oes 

e “Volume” type can o ~ Ey y m - 
cal manipulations requiring high skill, or sometimes-by 


Most, if not all, the other meters of 





” Fig. 5, | yy 





d | the Institution of Civil 








renewal of parts; though how new parts of standard 


dimensions can fit old and worn parts, where no adjust- | pe 


ment is possible, it is difficult to understand. It appears 
from recent comments in the American press that the un- 
reliability of these meters to record accurately the small 
flows (to private houses, &c.) is being more and more re- 

ised. When the water is not very clean, is rather 
hard, or for some time stagnant, the meter will set fast, 
while still allowing a large quantity to —of course, un- 
registered. J pdging from their general construction, and 
from reports of their a as well as from the author’s 
own experiments, he fails to detect any advantage to 
obtained from the use of these meters over those of the 
‘“‘Inferential” type. Indeed, he has come to the con- 
clusion that they do not equal in accuracy a well-made 
and maintained Siemens meter. 

4. The Venturi.—The possibility of constructing the 
Venturi meter is due to the practical absence of loss of 
head in the main, which is contracted and again ex- 
— by means of properly formed cones. The dif- 
erence between the pressure where the water is passin; 
through the main pipe before arriving at the meter, an 
where it is Pagan. through the neck of the tubs, forms 
the index for gauging the flow. These facts were dis- 
covered over 100 years ago by the Italian philosopher 
Venturi, and the meter has been perfected by Mr. 
Clemens Hershel, of America. It has no tae J parts, 
except the registering gear, driven by clockwork ; it is 
cheap considering the lange volume of water it deals with, 
and for ordinary rates of flow in water mains it is said 
to be very accurate, and it is certainly most convenient 
and useful ; but it must, of course, not be used below its 
rated capacity. 

_5. Waste-Detection Meters.—A very simple and effec- 
tive meter of this class, Fig. 10, has been invented by 

r. G. F. Deacon, of Liverpool, and it is in very ex- 
tended use. The water enters the upper (and smaller) 
end of a conoidal tube (though in some of the meters it 
passes up s from below), in which is mounted on a 
rod a circular disc, so as to be able to move freely u 
and down. As the flow increases the disc will fall, an 
will rise when it decreases ; its motion is communicated 
to a pencil outside the meter by a thin metallic cord 
passing through a gland, and suitably counterweighted. 

he movements nf = neil are traced = a “ye of 
mo paper with divisions representing hours (gene- 
rally 24), i diagram is thus traced which indicates to 
the initiated the varying flow through the main, and the 
exact rate in gallons per hour can be measured for any 
time of the day or night, and by these means waste is 
readily detected. The total quantity passed is often 
computed by a nooo attachment ; and can be read off 
on dials as in ordinary meters. Several meter manufac- 
turers make attachments to their instrumente for obtain- 
ing similar results, and this is effected by causing a uni- 
formly moved strip of paper to become marked with a 
line for every 1 ions passed. This is, of course, 
convenient for many purposes; but for general waste 
detection and locating, especially in large mains, the 
** Deacon” apparatus seems the more convenient. 


(Zo be continued.) 





THE SIMPLON TUNNEL. 

On Friday, January 26, at a meeting of the students of 

c Engineers, Mr. J. A. MacDonald, 
M. Inst. C.E., in the chair, a paper on “‘The Construc- 
tion of the Simplon Tunnel,” by Mr. C. B. Fox, B.A , 
Stud. Inst. C.E., was, in the absence of the author, read 
by Mr. J. D. C. Couper, Stud. Inst. C.E. The following 
is an abstract of the paper : 

“In this paper is described the work upon the scheme 
put forward by the Jura-Simplon Railway, in 1881, to 
connect Italy and Switzerland by a railway near the 
Biagioneced Pass, by piercing the Alps between Brigue, 
the present railway terminus in the Rhéne Valley, and 
Iselle, on the Italian side, in the gorge of the Diveria, 
from which village the railway will descend to the 
existing southern terminus, at Domo d’Oasola, a distance 
of about 11 miles. 

“The = have proceeded about 2 miles, and at 
the north end a dark i us schist veined with 
quartz, with beds of gypsum and dolomite, have 
traversed, the dip of the strata on the whole being favour- 
able to though timbering was resorted to at 
dangerous places. The total quantity. of water flowing 





CAPACITY WATER METERS. 


Fig.9. Kent “UNIFORM” 





from the tunnel mouth is 16 gallons per second, 2 gallons 
r second being accounted for by the drilling machines. 
At Iselle, however, a very hard Antigorio gneiss obtains, 
and is likely to extend about 4 miles. It, however, pre- 
sents no t veerpey A the Brandt rock drills, which 
work under a head of ft. of water. The author gives 
a a of the survey and — of the tunnel 
and of the general features of the line, &c. The work at 
each end of the tunnel is carried on quite independently, 
two parallel nog each 59 square feet in section, 
being first driven by means of the Brandt drilling 


be | machines and dynamite, and the first heading being then 


enlarged to the full size. On the Italian side, where the 
rock is hard and tm me breakups are made at intervals 
of 50 yards. No timbering is required, except to facili- 
tate the excavation and the construction of the side walls. 
Steel centres are employed for the arch. At the Brigue 
end a softer rock is encountered, so that at times heavy 
timbering is required in the final excavation to full size. 
Full description is given by the author of the methods 
— in the excavation and for the transport of ma- 
te 


‘“*The Brandt rock drill is described in detail, and an 
account is Le: of the station at which the water power 
is developed. On the Italian side adam, 5 ft. high, has 
been thrown across the Diveria at a point about 3 miles 
above the site of the installation, the total power deve- 
loped being about 2000 horse-power on the turbine 
shaft. The water is conducted from the Diveria by a 
metallic conduit, and is supplied to the rock drills at a 
pressure of 100 atmospheres by four pairs of high-pres- 
sure pumps driven by two Pelton turbines of 250 horse- 
power each.” : 

The paper concludes with a description of the arrange- 
ments for ventilating the tunnel during construction. A 
discussion followed, in which Messrs. E. D. Kibble, J. 
Rickman, H. Leader, C. M. Skinner, R. W. Vawdrey, 
B.A., and J. A. Ryan took part. 





New ZEALAND Iron Sanp.—Some years since great ex- 
pectations were entertained of the commercial value of 
iron sand deposits at Onehunga, on the west coast of New 
Zealand. Iron works were erected at the place, which it 
was thought would in time supply the entire Austra- 
lasian market with merchant and plates. The 
venture was, however, unsuccessful, and the plant has 
= been sold by the Bank of New Zealand to a capita- 
ist of Wellington. . 


Tue Late Mr. Jonn SHort, SUNDERLAND.—Mr. John 
Short, head of the shipbuilding firm of Messrs. Short 
Brothers, died suddenly on the 24th ult., in his office at 
Sunderland. Mr. Short was in his office discussin; 
matters with Mr. William Allan, M.P., when he sud- 
denly sank back in his chair and expired. He was 
56 —_ of age. Besides his shipbui business at 
Pallion, he was largely interested in the timber trade, 
and was a director of the Westoll line of steamers, the 
largest in Sunderland, and a member of the firm of 
Messrs. Lowther, Latta, and Co. He was also chairman 
of the Shipowners’ Society, and a member of the River 
Wear Commission and of the Sunderland Town Council. 
He was recently asked to stand as one of the Liberal 
candidates for Sunderland at the next general election, 
but he declined. 


Caratocurs.—The American Blower Company, of 70, 
Gracechurch-street, London, E.C, have sent us a copy of 
their new catalogue of kilns for timber drying and season- 
ing.—A 7 — list = — for arc ~ ms of 
copper-carbon dynamo brus been issu essrs. 
Palard and Oo., of 5, St. Nicholas Buildin; Newcastle. 
on-Tyne.—Measrs. R, E. Hattersley and Co., of Halifax 
and Bradford, have sent us a copy of their new list of 
mill cutters, end mills, shell reamers, rose bits, and 
similar tools, of which they are manufacturers.—We have 
received from the Klein Engineering Company, Limited, 
of South Parade, Manchester, a copy of their new cata- 
logue, which contains illustrated eg of the coolers 
and condensers supplied by the firm.—Measrs. Michaelsen 
and Heine, of 61 and 62, Gracechurch-street, E.C, have 
sent us a catalogue describing an iron cement they have 








been | recently introduced into this country, and which is, they 


assert, superior to cement, sulphur, or lead for fixing 
levers, bolts, and the like, and is applicable to many other 
purposes. 
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‘SENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Comprep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
number of views given in the Specification Drawings is stated 

* each pb where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
A 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform eee of 8d. 

The date of advertisement of the ti oy a yp 
Specification is, in each case, given after the abstract, unless 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the t of a yplet ification, 

ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 





the 





ELECTRICAL APPARATUS. 


22,666. E.L. Anderson, St. Louis, U.S.A. Electric 
Generators. December 16, 1899.—This invention relates toa 
primary battery, in which carbon is the element acted upon and 
consumed. The electrolyte consists of hydrofluoric acid, with 
which boric acid is mixed, to enable glass cells to be used. This 
electrolyte does not act on the electrodes, one of which consists 
of carbon, while the other may be either carbon, metallic lead, 
lead peroxide, or other unattackable material. Oxygen which is 
stated to combine with the carbon electrode, producing CO,, 
which rises in bubbles, is supplied either by the other electrode 
(as in the case when lead peroxide is used), or by the addition of 
an oxidising agent, such as chromic acid, to the electrolyte. Lead 

roxide, when used, it is stated, may be reoxidised at intervals 

y dipping it into nitric acid. When both electrodes consist of 
carbon, the cell is divided by a “ porous diaphragm,” chromic 
acid being added on that side only of the diaphragm on which the 
negative element is situated. (Accepted January 8, 1900.) 

21,354. H, Aron, Berlin, Germany, and the Aron 
Electricity Meter, Limi London. Winding Ap- 
paratus for Meter Clocks. [2 Figs.) October 25, 1899.— 
This invention relates to improvements in apparatus for elec- 
trically winding springs, of the class described in specification 
No. 24,878, of 1894. It is stated that in use the apparatus con- 
structed as described and claimed in the said specification has 
not proved satisfactory, for the reason that the small spiral spring 


il 




















serving to conduct the current from the coil of the electro- 
magnet, or solenoid, to the swinging armature is liable to break, 
thus opening the electric circuit and interrupting the motion of 
the apparatus. The object of the present invention is to provide 
means whereby this objection is avoided, and the device is 
clearly illustrated in the drawings of the specification. It is 
stated that the new arrangement of the spring allows ready 
access for fitting and repairs, (Accepted December 27, 1899.) 


26,724. 8. 0. Co r-Coles, Westminster. Manu- 
facture of Copper Wire or Strip. December 19, 1898. 
—The metal is deposited by electrolysis, upon a rapidly rotated 
vertical mandril of conducting material, which forms the cathode 
of an electrolytic cell; apparatus such as that described in the 
applicant’s prior specification, No. 21,974, of 1898, being preferably 
employed. A cord of rubber or other material wbich will not 
receive a copper deposit is helically wound around the mandril, 
the copper being deposited between the turns of the cord as a con- 
tinuous helical strip or wire of any desired thickness, to facilitate 
the removal of which, the mandril may be coated with a thin film 
of wax varnish. The mandril is revolved at a speed of about 
200 revolutions per minute, its peripheral velocity being prefer- 
ably not less than 1000 ft. per minute. The copper deposited on 
the cathode may be derived either from a copper anode acted on 
by the electrolyte, or from the electrolysis of a copper salt, in 
which latter case the anode need not be acted upon during the 
passage of the current. (Accepted January 3, 1900.) 


25,594. D. F. Pugrue, D. James, and G. Mitchell, 
Swansea. Bonding Tram Rails. [4 Figs.] December 5, 
898. — This invention relates to a tool for the purpose of 
pending rails for electric tramways, and consists of a lever 
aving a right-angle attachment to hold a dolly which acts 
with sufficient pressure on the elbow of the bond to keep it 
securely in place whilst beinz expanded. The dolly is a sepa- 
rate part of the tool and is made to fit in a slot on tke r‘ght- 

















angle part of the lever, the said slot being for the purpose of 
allowing the dolly to be moved up or down to take either an upper 
9 lower bond, where they are required to be single, and the dolly 


avy made so that it may be reversed to either end of the 

nd. To hold the lever in position a hinged claw cramp is used 

the lever acts fo keep the Gale in lsceagetost the bow of the 
, e dolly in st the 

bond. (Accepted December 27, 1899) 


elbow of the 


ay tina, Bs ects, [10 4 .] December 13, 1898. (Con- 
vention date, July 9, 1898.)—This is a pro on aati of 
waves which may be propagated through space for controlling 
p te 8 rag d Oe cant R Finally, I x vail 

ion, the ap gays: a mys 
in ” out my invention, of electrical euuidilons whigh do 


traight lines through space, rays, waves, , or distur- 
bances of any kind, capable of bringing the mechanism of the 
moving body into action from a distance and at the will of the 
operator by their effect — suitable controlling devices ;” 
and further, ‘‘ my invention in its broad features is not limited 

















to the special mode and appliances which I have devised.” Various 
forms of apparatus of the Marconi class are then described at 
great length, and specified as being combined: with relaying and 
electro-magnetic apparatus to be used on ships and vehicles for 
various purposes. ere are thirteen claims, the first of which is 
as follows : ‘‘ The improvement in the art of controlling the move- 
ments and operation of a vessel or vehicle herein described, 
which consists in producing waves or disturbances which are con- 
veyed to the vessel by the natural media, actuating suitable 
apparatus on the vessel and affecting the control of the pro- 
oelting engine, the steering and other mechanism by the opera- 
tion the apparatus, as set forth.” (Accepted December 27, 
1899. 


GAS ENGINES, PRODUCERS, HOLDERS. &c. 


17,210, M. O Neuilly-sur-Seine, France. . 
plosion Engine heels. (3 Figs.) August 24, 1899. 
(Convention date February 24, 1899.)—According to this invention 
the flywheel of a gas engine is formed as or carries the rotatin 

ortion of a continuous-current dynamo electric machine whic 
is algo capable of acting as a motor, the stationary portion of the 

















dynamo being attached to or formed integral with the frame of 
the engine. A storage battery and switches, and movable 
brushes are provided so that the current supplied may be used for 
ignition purposes, and that the stored current may be used for 
starting the engine. The ee construction of dynamo is 
described and illustrated. (Accepted December 27, 1899.) 


18,241. E. Cervenka, Prague, Germany. Incan- 
descence Gas Lawp. [6 Figs.] September 9, 1899.—This 
invention relates to an incandescence gas lamp and burner, in 
which a gas-supply tube of metal or partly of metal and partly of 
glass, surrounded by a combined glass globe and chimney, pro- 
vided with air inlet openings, terminates in a burner cylinder, in 
which the gas, entering through small branch tubes, is intimately 
mixed with air by baffles spirally arran around a central pin, 
the mixture passing a central outlet at the 

and then through a wire netting or perforated plate to the mantle. 
The outer globe or bulb encloses an inner cylindrical tube : these 
two parts being either made in one or conn together, and 
the air inlets are formed either in the upper part of the globes or in 
the where it is connected with the inner cylinder. Accord- 
ing toa modification of the invention, there are substituted for 
the spirall ed baffles, cylinders with contracted upper ends 
and lateral air inlets, one suc! linder being placed over each 
branch supply pipe, and a epreating hood or plate isplaced be- 
tween these cylinders and the top of the burner. A further modi- 
fication is described in which an adjustable vertical mixing tube 
is substituted for the branch = baffles, or mixing cylinders. 
The lamps may be ed ei singly or in series or groups, 
and are said to be suitable for use in place of electric incandescence 
lamps, which they in some degree resemble in their external form. 
(Accepted January 3, 1900.) 





26,371. N. Tesla, New York City, U.S.A. Control- 





not follow any particular conducting path, but propagate in | ally 
8 


of the cylinder, | pe 


wrolelitaly to tahite acd powste tobsing; ie canes ema tine 
respectively ie au Vv nw a - 
rature is <4 attained, are ihustrated and described. | For 
uu purposes a small boiler of special construction 
oem as Ge peer pak © ak ore eee , and sup- 
plied with water ee , the level of which is automatic- 


vaporised, the steam therefrom 
of a known form, comprising a 
et tees pees oie ees 
a e o ion 
heating are described and iustrated. t is Bp ee to employ 
in some cases, instead of steam, vapours alcohol or hydro- 
carbons, or any other suitable vapour, or gas under $00)” 
such as acetylene or carbonic acid. (Accepted January 8, 1900.) 


GUNS AND EXPLOSIVES. 


2568. Morris Tube , Limited, and J. H. 
Wyatt, London. Practice Tu for Guns. [6 Figs.) 
Fe’ — 4, 1899.—The — chambers of many breechloading 
guns i made larger in diameter than the bore of the gun or 
the breech opening into the chamber (so that rio entire block or 
piece for centring the small barrel of a Morris tube can be intro- 
duced at either end of the chamber), this invention provides a 
centring piece which is small enough to pass through the breech 
inlet into the e chamber, and can then be expanded so as to 
fit the chamber. For this purpose, the Morris tube has fitted on 
it two bosses at some distance apart connected together by three 
radial wings in which are fitted sliding pieces. These pieces are 
drawn inwards so that the whole can be passed through the small 
opening into the charge chamber and then, when the barrel is in 
its proper position, the sliding pieces are moved radially outwards, 


Fig.2. 








all equally, till ~- ress against the interior surface of the om 
chamber, thus holding the small barrel or Morris tube fi 
centred. For moving the sliding pieces inwards and patton 4 
they are connected by an inclin nk at each end to two nuts 
that can be moved longitudinally by turning the barrel which has 
right and left-threaded — on which these nuts are fitted. When 
the barrel is turned in the one direction the nuts are made to 
approach each other, causing the links to take a moreand more 
inclined direction, thus drawing the sliding pieces inwards; when 
the barrel is turned in the opposite di on, the nuts are made 
to move a . — the links to take a direction more and more 
towards the perpendicular to the axis, thus pushing the 

pieces outwards. Modifications are provided. 8 cations 484 
Son) and 9356 of 1885 are referred to. (Accepted December 27 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


3180. J.C. Howell, London. Friction Gearing. 
{1 Fig.] February 13, 1899.—This frictional power-transmitting 
gear comprises four wheels—the driven wheel, the driving 
wheel, and two stress balancing or pressure wheels. The driving 
wheel is mounted in a frame which is capable of slight play, 
and the normal tendency is for driving and driven wheels 
out of contact. On the periphery of the driving wheel upon the 
far side from the driven wheel are the points of contact with the 











balancing or p wheels, one being above and one below the 
horizontal plane through the axis. The balancing or pressure 
wheels are carried in movable frames worked in unison, so that 
they may be made to os or recede from the driving wheel. 
They may also have a slight play in their bearings, in order that 
when pressed against the driving wheel ee | shall be forced 
slightly outwards with relation to the driven wheel, thus tighten- 
ing to the maximum the belt travelling around them and the 
driven wheel. (Accepted December 27, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING. 








1694. H. H. Grenfell, London. Alloys. Jan 4 
1899.—This invention relates to the manufacture of alloys of iron, 
steel, copper, and other metals with vanadium. The valuable 
properties of such alloys are stated to be well known, as is also 
the purifying effect which is exercised by sodium, in consequence 
of its rapid oxidation. According to this invention both sodium 
and vanadium are added to the molten metal, either simul- 
taneously or separately, in the metallic state, or as salts; or 
ferro-sodium and ferro-vanadium, or an alloy of these may be 
employed. It is stated that the process is adapted to be worked 
on a large scale, and that in consequence of the purifying pro- 
perties of the sodium, it is not necessary that the iron be 
in a very pure condition before the vanadium is added. The 
proportions of the component metals vary according to the metal 
chiefly employed, and the mode of treatment adopted ; certain 
rcentage compositions are, however, given by way of example, 
3 Sans not being limited thereto. (Accepted January 3, 


RAILWAYS AND TRAMWAYS. 


E. de Pass, London. (La Société des Friens Auto- 
ma aa Paris, France.) Automatic Brakes. [1 Fig.] 
October 30, 1899.—This invention has waptaen tne y s an auto- 
matic arrangement for operating rope cord brakes and for 
shoe brakes, more ly for use on railways. According to 
one arrangement of the wagon buffers is coupled by a con- 
n rod to a lever movable about apivot. To one of the ends 
of the lever is attached the end of a rope brake, the other end of 
which is secured to the frame of the vehicle. This rope controls 
the ope: device of the brake shoes. At the other end, each 
of the levers against a which tends to push it back 
to keep the brake out of action, so that the 
long as the feet of the vehicle is equal to that of the vehicles be- 

t 





13,674. P. G. de Schodt, Namur, Belgium. Incan- 
descent Gas ners. and Heating. [3 8.) July 1, 
1899,—Flames of a high temperature are obtained by means of 





tween which placed ; but as soon as the 


carriage tends to run 
quicker than that which precedes it, or slower than that which 
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follows it, one or other of the buffers is thrust inward, and this 
movement brings about the compresiion of the spring, the rotation 
of the lever, and consequently the putting or of the brake. It is 
stated that the braking of one vehicle will therefore effect the brak- 
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ing of the following vehicles succesively, so that it is sufficient for 
the brakesman to brake the tender in order to stop the whole 
train. At the starting of the train, the buffers regain their posi- 
tion under the action of their springs, and the brakes are taken 
off. (Accepted December 27, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


3107. The Hon. C. A. Parsons, Heaton, Newcastle- 
on-Tyne. Feed-Water Heaters. [8 Figs.) February 11, 
1899.—This invention relates to steam feed-water heaters, the 
steam being ultimately condensed by a surface or jet condenser. 
The invention is stated to be sj ly applicable to feed-water 
heaters used with marine engines where steam is supplied to the 
feed-water heater from the exhaust of the auxiliary engines. In 
feed-water heaters so connected the temperature of the steam is 
rapidly reduced because of the reduction of steam pressure 
tomnsee the pressure within the surface condenser. The object 
of the invention is to maintain the pressure of the steam while it 


°‘r— 












is within the feed-water heater, and thereby to heat the fecd- 
water to a higher temperature than is otherwise possible. A re- 
sistance is interposed between the feed-water heater and the 
condenser by means of a loaded valve which allows steam to dis- 
charge to the condenser only when it attains the desired pres- 
sure. According to one arrangement the exhaust steam from 
the auxiliary a of a — to the feed-water heater, 
a loaded or relief valve being fitted on the overflow steam pipe, 
which passes from the heater to the ship’s main condeneer or hot- 
well. It is stated that the additional back pressure thrown on to 
the auxiliary engines is of little importance, as they are generally 
non-expansive. (Accepted December 27, 1899.) 


4309. C. D. Abel. London. (Compagnie Compteurs 4 
Gaz, Paris, i F Boiler Hurnaces. [4 Figs.) 
February 27, 1899.—This invention relates to means of supply pg 
fuel to boiler and other furnaces and removing the ash and clinkers 
resulting from the combustion. For this purpose the fuel is 
raised oy an elevator and delivered on a continuously travelling 
apron which conveys it over a hopper having a shute descending 
behind the boiler to the firegrate below. The grate has a move- 
ment of any known kind by which the fuel as it burns is gradually 
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moved forwards towards the fire bridge. The grate stops short of 
the bridge, so that the ash and clinkers as they the end of the 
grate drop down an incline and are delivered on to the lower part of 
the same travelling apron as that which on its upper part conveys 
the fuel. By this apron, which is guided up an incline, the ash and 
clinkers are raised to a point where they are delivered into trucks. 


The travelling apron may serve for a range of boiler or other 
furnaces, its upper part conveying fuel to the range of hoppers 
and its lower part removing the ash and clinkers from the succes- 
sive fires, (Accepted 27, 1899.) 


December 


over common roads, and its object is to maintain the boiler in an 
approximately horizontal position when passing over inclined 
surfaces to prevent the upper tubes being exposed at the smoke- 
box end, and the water from leaving the firebox uncovered, thus 
preventing overheating or the melting of the safety plug. The 
underside of the smokebox has an attached cylinder, whose lower 
end is solid, forming a plunger or piston, which slides freely in a 
concentric cylinder fastened to the under-carriage, to which is 
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affixed the axle carrying the front wheels. The space between the 
cylinder and plunger is coupled by a tube to a force pump, 
arrranged in convenient proximity to the engine-driver, which 
when operated by means of a bell-crank lever, draws water 
from a tank and forces it through the tube, lifting the boiler 
to the desired trim, when the water is allowed to escape the 
smokebox and front end of the boiler descend. Modifications 
are provided. (Accepted December 27, 1899.) 

21,154. L. Szekelyhidy, Szolnock, Hun: . Oscil- 


la Valve Gear. (8 Figs.) October 23, 1899.—This inven- 
tion relates to the details of construction of a compensated oscil- 





Jayse. 


lating slide valve motion ard a modification thereof, and of 
actuating mechanism for use with valves having such motion. 
The valve and actuating motion are fully illustrated and de- 
scribed, (Accepted December 27, 1899.) 


TEXTILE MACHINERY. 


10,097. A. Lees and Co. and J. Clegg, Oldham, 
. Win Arms and Quadrants of Mules 

and Twiners. (3 Figs.) May 13, 1899.—-This invention 
relates to the construction of the winding arm and quadrant of 
self-acting mule and twiner, and its object is to — the 
gearing between the teeth on the quadrant and the pinion and to 
minimise breakage of the same. A central boss is cast on the 
quadrant portion, and two or more lugs are provided in position 











to correspond with the lugs on the winding arm. The quadrant 
when cast is put in a lathe and bored and turned on its periphery, 
the teeth are machine-cut. The winding arm is fitted to the 
quadrant and the lugs on each part bored to receive turned bolts 
by which the quadrant and arm are secured together, so as to 
enable the winding arm to be removed or replaced without 
oe the short shaft or central stud. (Accepted December 
, 1899. 


VEHICLES, 


Ww. London. Motor Road Ve- 
1 Fig.] ber 5, 1898.—This invention relates 





343. R. Gascoigne, Netttagham. Road Loco- 
aN [6 Figs.) December 27, 1898.—This invention relates 
to loccmotives or traction engines which are used for travelling 


[ .] Se 
to the cooling of the cylinders of motor vehicle engines, and to the 
disposition of the flywheel by which it is caused to assist in the 


said cooling. Around the cylinder or its water-jacket are placed 
ribs formed of thin strips of copper wound spirally, and clam; 
or otherwise attached thereto, and the flywheel is so placed that 
its rim comes near the admission and exhaust valves at the ex- 
losion end of the cylinder, the rim, and preferably the spokes, 

ing provided with webs or flanges, so as to create a draught or 
fanning effect ; the wheel may be of large diameter, and built up 
of strips of metal. The flywheel, when desired, may rotate upon 























a vertical axis, so that it lies in a horizontal plane and near the 
ground under a framework of the vehicle, where, when required 
for cooling purposes, it is ex to the free current of air 
underneath, which it serves to divert on to the cylinders. By 
this disposition the weight of the flywheel is brought low down, 
thus lowering the centre of gravity of the whole vehicle, the 
stability of which is stated to be also increased by the gyroscopic 
action of the flywheel. (Accepted December 27, 1899.) 


18,961. W. Baines, London. Internal Combustion 
Bagines. [4 Figs.] September 5, 1898.—This invention relates 
to the vaporisers of internal combustion engines, and in combin- 
ing them with the exhaust in the form ofasilencer. To accom- 
plish this a vessel of cylindrical form is employed, into which the 
exhaust from the engine is delivered, and placed therein is a helical 
coil or U-shaped pipe, through which is passed the hydrocarbon 
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to be vaporised. A form of vaporiser is also shown, having a 
chamber cast or otherwise formed on one side of the exhaust 
silencer, and so arranged that the exhaust gases entering it im- 
pinge on the dividing wall, and thus vaporise the oil in the 
chambers. The exhaust gases pass from the silencer into the 
atmosphere through an asbestos cloth which covers the end of the 
silencer. (Accepted December 27, 1899.) 


MISCELLANEOUS. 

3066. J. Shanks, Barrhead, Renfrew, N.B. Waste 
Valves for Sinks and Baths. [2 Figs.) February 11, 
1899.—This invention has for object to render the waste or dis- 
charge apparatus of sinks less liable to derangement, and to pro- 
vide them with means for being readily cl A conical de- 
pression is formed at the bottom of the sink, which communicates 
with the waste outlet and has-a check or internal shoulder which 





supports a grating, above which isa disc-shaped valve having 4 
projecting ring of rubber which can become seated in the conical 
depression, the valve being lifted by achain. The overflow pas- 
sage, which has a perforated hinged cover at its top, passes down 
the end of the sink, and enters the waste outlet beneath the 
grating. Modifications are shown of the method of forming the 
conical-seated valve, and the mode of coupling the lower waste 
pipe tosame. (Accepted December 27, 1899.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





ARGENTINE ImMIGRATION.—The number of immigrants 
into Argentina in November, 1899, is returned at 13,241, 
as compared with 12,215 in November, 1898, The imm!- 





gration in December, 1899, is estimated at 15,000, 
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THE RANELAGH WORKS, IPSWICH. 


UNFORTUNATELY it is but seldom that those re- 
sponsible for the arrangement of a workshop have 
a perfectly free hand. In the case of an enlarge- 
ment of existing works there is often a difficulty in 
securing a really good site for the extension, and 
even if this extension is fitted up with modern plant, 
the old tools so seldom expelled from an English 
factory often remain in the pre-existing shops, 
and detract from the efficiency of the works as a 
whole. In a totally new undertaking, though there 
may not be the temptation to hold fast to such shop- 
worn veterans, there is too often a strong induce- 
ment to purchase them, owing to a lack of capital, 
compelling the adventurous beginner to be satisfied 
with machines, ‘‘ which out of use and staled with 
other men, begin his fashion.” It is accordingly 
a pleasure to a lover of fine machinery to pay a 
visit to shops, such as those of Messrs. Reavell and 
Co., of the Ranelagh Works, Ipswich, in which 
none of the above considerations have had effect, 
but where the buildings have been erected, and the 
machinery purchased, solely with a view to eflici- 
ency, and where the attempt is made to still further 
increase this efficiency by a judicious alteration of 
the hours of work and methods of paying the men. 
Thus at these works the breakfast break has been 
entirely done away with, the hours adopted being 


the firm have adopted the premium plan of 
paying their men, with the happiest results. -This 
system of paying for labour has been described in 
our columns on more than one occasion. It differs 
from piecework in that a time is fixed for a job in 
place of a price. For every hour the workman can 
save on the standard time fixed, he receives a 
premium, which, with Messrs. Reavell, amounts to 
one-half the saving effected. Thus, the higher 
wages the workman makes, the less the cost of the 
work per piece ; whilst with the piecework system 
the labour cost per piece remains the same, what- 
ever the workman’s rate of pay, and as a conse- 
quence the latter does no more than is sufficient to 
earn him the maximum sum which the “office” 
will permit him to make without being moved to 
cut prices. The natural consequence of this arrange- 
ment is that a certain rate of execution is quickly 
reached on piecework, and maintained steadily 
ever after. With the premium system, on the 
other hand, the fact that the higher wages a man 
may make, the less his work costs, checks the too 
often unreasoning craving of the financial depart- 
ment of the undertaking for cutting down the 
wages bill. The workman, therefore, has every 
inducement to continuously increase his output. 
Coming to the arrangement and equipment of 
the works, it will appear in the sequel that Messrs. 





Reavell intend to meet the foreign competitor with 





[3 
! 


REAVELL * 


a oa | 
a 





th SPEED CRCINE WORKS 





Fic. 1. GepNERAL VIEW OF THE RANELAGH WORKS. 


from ¥ in the morning till 12 noon, and from 
1 p.m. to 5.30 p.m., on ordinary days, whilst on 
Saturdays the works close at 12 noon. There 
are thus 52} working hours in the week, but 
the men are paid for 54 hours, the extra one and 
half-hours being added as a bonus when no time 
has been lost during the week. The system is 
said to have given equal satisfaction to the firm 
and to the men, and we can well believe it. A 
hungry and sleepy man does not usually work any 
harder than he is obliged to, and the efficiency of 
the workman in the two hours which are in this 
country usually worked before breakfast, is- not 
particularly high. There is, moreover, a direct 
loss of time on each side of the breakfast: break, 
which can scarcely be less than 10 minutes per day, 
or one hour per week. In addition, of course, 
there is a constant loss from missed ‘‘ quarters,” 
during which the machinery is running with less 
than the full output. In bad times this source of 
loss can no doubt be kept down, but in times like 
the present, when the demand for skilled men 
exceeds the supply, it is not easy to treat cases of 
missed time with a high hand. The benefits to 
the firm by the new arrangement are therefore ob- 
vious, whilst all who have had the dismal experience 
of two hours’ work without. breakfast in a cold shop 
en a winter’s morning will appreciate the advan- 
tages derived by the men. the second place, 








his own weapons. In fact the larger proportion of 
the tools laid down are of foreign manufacture, 
and the methods of running the shop are also to 
a considerable extent based on over-seas practice. 
The works are situated on a plot of land three acres 
in extent, lying close to the Ipswich nger 
station, and bounded on one side by the Great 
Eastern goods line, on a second by the tidal portion 
of the River Orwell, and’ on a third by the main 
road. A general view of the buildings erected is 
shown above in Fig. 1, and plans and sections of 
them will be found in Figs. 3 to 5, page 174. As 
there shown, the factory consists of four bays, each 
covered with a saw-tooth roof running east and west, 
and glazed on the north side only.. The south side 
of each roof is lined with matched boarding on the 
interior which reflects much of the light incident on 
it, contributing substantially to the illumination of 
the floor below. The two outer bays are each 25 ft. 
wide, whilst the inner two are 20 ft. wide, the 
length of them being at present 150 ft. One end 
of the building is, however, closed by a temporary 
wall of galvanised iron fastened to each side of 
open studding. This wall will permit of the easy 
extension of the shops when circumstances de- 
mand. The shop is 20 ft. high to the roof 
springing, and the floor in each of the outer bays 
is commanded by an electric travelling crane. That 
for the north bay, in which are grouped the 


heavier machine tools, is of 5 tons capacity, 
whilst that on the south side over the erecting 
spans is of 8 tons capacity. The latter was con- 
structed at the works at a saving of nearly 1001. 
on the lowest tender submitted by outside builders. 
Both cranes are of the two-motor type, one 
motor doing the lifting and the other the longi- 
tudinal traverse. The controlling switches are 
operated from the floor. - The longitudinal traverse 
is effected at a speed of 150 ft. per minute, and the 
lifting at 5 ft. to 10 ft. per minute. The cross tra- 
verse is effected by hand. In addition to the facilities 
for handling heavy goods thus provided, there is a 
tramway of 20-in, gauge down the middle of each 
bay, and, as shown, there are also two transverse 
tramways crossing these longitudinal lines and 
having the necessary turntables at the points of 
intersection. The tramways extend into the yard, 
where there is a 30-cwt. pneumatic hoist for deal- 
ing with heavy goods. The floor of the shop is 
composed of thick planking upon a foundation 
of coke breeze concrete, underlaid by a suitable 
thickness of broken brick, resting directly on the 
subsoil, which is of gravel. The lighter machines 
are secured directly to this floor by coach screws, 
whilst the heavier machines have their founda- 
tions carried through to the subsoil. 

Electric motors are employed to drive the line 
shafting, main belts being thus dispensed with. 
Compressed air mains extend all over the shops, 
and every heavy tool has near it a .~pneumatic 
hoist, one of which is shown lifting a crankshaft in 
Fig. 8, page 177. The shops are heated throughout 
with exhaust steam, and the offices with steam at 
10 lb. pressure supplied from the shop boiler through 
a reducing valve. This attention to the comfort of 
the shops most certainly pays in hard cash, as 
everyone that has worked in a shop heated solely 
by infrequent and widely scattered coke fires, must 
realise. The shops are lighted ‘by electricity, the 
general lighting being by arc lamps, whilst’ incan- 
descent lamps are fitted at each machine, and fitter’s 
vice. 

The stores, offices, and pattern-shop are situated 
to the south of the heavy tool shop. The stores 
are on the ground level at the south-east corner of 
the building, accommodation being also found here 
fora caretaker. The stores are arranged to receive 
at one end all materials, whether rough or finished, 
obtained from outside firms, whilst at the other, 
accommodation is found for finished parts of 
engines as delivered from the machine-shop, the 
practice being to construct these to stock, and issue 
them from the stores when requisitioned for engines 
on order. .Tramways and turntables connect the 
stores: with the machine-shop. The general offices 
are situated further along on the ground floor of the 
same range of buildings. The second floor of these 
buildings is occupied by the pattern-shop and stores, 
and by the drawing-oftice and photographic-room. 

The machinery in the pattern-shop consists of a 
36-in. band saw, an 18-in. circular saw arranged 
with a rising and falling table, and fitted with ad- 
justable fences for cutting bevels and mitres, whilst 
there is also a 12-in. ‘‘Buzz” planer, .a 12-in. 
centre pattern-makers’ lathe, 7 ft. 6 in. swing face 
lathe, and a ‘‘Faultless” double emery grinder. 
Nearly all of these tools are of American .manu- 
facture. They are driven by friction clutches from 
a line shaft coupled direct to an electric motor de- 
signed to run at 600 revolutions per minute. 

The drawing-office, which is situated above the 
general offices, is exceptionally well lighted, pro- 
vision being made on the roof for photo-printing, 
the black-line process being used, which gives ex- 
cellent results with the bold type of draughtsman- 
ship adopted by the firm for their shop drawings. 
The whole of these prints are framed before being 
sent into the shops, and are protected from injury 
or dirt by a thin sheet of celluloid in front. 

As already mentioned, the heavy tools are 
grouped in the northernmost bay of the machine- 
shop (see. Fig. 6, page 176). There are two 
crankshaft lathes, one 30 in. and. the other 
24 in., supplied by the Niles Tool Works Com- 
pany. The dogs used for chucking these cranks 
are of interest, being fitted for the production 
of standard work. Each dog has: accerdingly 
several accurately located centre holes .in: it, cor- 
responding to the crank throws of the different 
standard sizes of engine built, so. that one ‘pair of 
dogs serves for several cranks. There are four 
lathes by Messrs. Lang and Son, two being boring 
and turning lathes, one 40 in. and the other 





30 in.; the others are respectively 10-in. and 
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8-in. centres, screw-cutting gap-bed lathes. These 
are of the usual English pattern and call for no 
special comment. 7: of the hardest-worked 
machines in the shop is a Jones and Lamson flat 
turret lathe, the capabilities of which in the pro- 
duction of every class of lathe work less than 2 in. 
in diameter by 24 in. long are now too well known 
to require special notice here. Another interesting 
machine is a Pittler tool-room lathe, which for 
certain special work has very great advantages. 
This machine was described in ENGINEERING of 
January 20, 1893. The principal peculiarity of 
this tool is that the saddle can be rotated 
round the bed of the machine, and is fitted to 
hold either a tool or a piece of material to be 
operated on by a tool carried by the headstock. 
Full particulars of the machine and illustrations of 
some of the remarkable work which it is capable 
of turning out, will be found in the article referred 
to above. 

In addition to the English screw-cutting lathes 
already mentioned, there are two 8-in. centre 
Hendy - Norton lathes. These lathes were, we 
believe, the first in which means were provided 
for rapidly changing threads, it being sufficient 
to move a small handle out of one slot and into 
a second in order to alter the pitch cut. There 
is thus an immense saving of time where threads 
of different pitches are to be cut on a single 
piece of stock, the by-no-means too cleanly job 
of shifting change-wheels on and off their studs 
being entirely dispensed with. Two ‘‘ Universal” 
milling machines, both supplied by the Cincinnati 
Milling Machine Company, are provided, and are 
heavily worked. In all cases where a high finish 
is not required, the men are instructed to crowd 
the machines as much as possible, it being deemed 
cheaper to replace an occasional broken cutter 
than to nibble at the stuff being cut. A 40-in. 
Brown and Sharpe grinder is used for finishing and 
trueing case-hardened work, but for little else, as, 
unless hardened, all material is used in the state 
the turning or boring tool leaves it ; and, owing to 
the fact that all tools are shaped and ground in the 
tool-room, these machined surfaces are extremely 
good. So far as is practicable, all work is finished 
in two cuts—a roughing and a finishing one. To 
facilitate this, a pickling tank 4 ft. 6 in. square and 
5 ft. deep, has been installed, as it was found that 
the hard scale on the castings was very severe on 
the roughing tools. This tank is served bya pnea- 
matic hoist mounted on a swinging jib, and capable 
of lifting 25 cwt. The practice of the firm is to 
bore all holes to standard dimensions, the final cut 
being made with reamers, any necessary allow- 
ance, either under for a working fit, or over, for a 
forced fit, being made on the shafts or spindles, and 
not in the sizes of the holes. 

Micrometers and gauges are supplied to the 
workmen from the tool-room, where a full stock of 
Slocomb micrometers, ranging from 0 in. to 8 in. 
is kept. The caliper gauges used are of a pattern in- 
troduced, we believe, by the Wolsey Sheep Shear- 
ing Machine Company, of Birmingham, and consist 
of a stiff but light frame of an aluminium alloy, 
carrying two plugs of hardened steel, the dis- 
tance between which is the standard. A full set of 
these gauges is provided, the largest having a gap 
of 2 ft. The plugs mentioned are adjustable, and 
the accuracy of a gauge is always checked on its 
return to the tool-room by comparison with a 
Brown and Sharpe micrometer square, measuring 
lengths up to 2 ft. in thousandths of an inch. 

e tool-room occupies a most important position 
in the firm’s workshop methods, As already stated, 
all cutting tools are ground in the tool-room, a 
Gisholt grinder, which has a cup emery wheel, and 
which is fitted with graduated slides, permitting 
work to be ground at any predetermined angle, 
being used for the purpose. The edge thus given 
to a tool approaches perfection. A large stock of 
tools is kept, and a workman has thus no excuse 
for using a blunt tool. To keep track of the dif- 
ferent tools, gauges, micrometers, and the like, 
issued from the tool-room, each workman receives 
every Monday morning a set of 12 pierced metal 
discs, marked with hisshopnumber. On obtaining 
a.:y tool from the tool-room he deposits there one 
of these tallies, which is hung in the space appro- 
priated to the tool sent out. On returning the 
tool his tally is handed back to him. Every tool 
issued must be replaced in store on Saturday, to 
be reissued if needed on the Monday following. 

All holes being finished by reaming, much of the 
work ia the tool room consists of making or re- 


gauging these reamers, and the necessary grinding 
machines are provided for this and for grinding 
twist drills. The cylinder reaming head finishes 
about 50 cylinders before adjustment is needed, 
owing to the special form and grouting of cutters 
devised by the firm. We may note in passing that 
outside of the tool-room there is not a marking-off 
table in the whole of the shops. All work is done to 
jig or a The larger of these templates are of 
cast iron, having holes drilled at the proper places 
for the work in hand. Hardened steel plugs are 
fitted to these holes, and guide the drills used. A 
most important feature of the shop methods consists 
in a weekly meeting of foremen and draughts- 
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tate the setting of work on the machine tables, as 
they enable the usual assortment of old nuts, 
washers, and the like, commonly used as packing 
pieces, to be entirely dispensed with. 

Returning from our digression about the tool- 
room and the tool-room methods, we may note that 
in addition to the two lathes already mentioned, the 
Niles Tool Works Company have also supplied one 
of their well-known 60-in. boring and turnin 
mills or vertical lathes, a type of tool particularly 
useful for machining shallow work of large dia- 
meter, since owing to the ease with which work can 
be centred on the horizontal table of the ma- 
chine, there is much less time lost in ‘‘setting” 
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men to discuss any new suggestions brought for- 
ward. Further, no standard drawing is passed 
into the shops until it has been in the hands of 
every foreman concerned, for criticism and amend- 
ment. Slight changes in detail may greatly facili- 
tate the passage of work through the shops, as 
very often, by a trivial re-arrangement, it is possible 
to reduce the number of settings needed to com- 
plete a particular article, and it is the business of 
the foremen to criticise the drawings from this 
point of view before sending back to the office for 
issue to the shops. In addition to the tools and 
micrometers already mentioned, the tool-room also 








issues small screw — of which a large stock of 
different sizes are kept. These enormously facili-' 
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than with the ordinary lathe. In addition to this 
there is a 6-ft. by 16-ft. horizontal boring mill sup- 
plied by Messrs. Parkinson and Co., and a smaller 
one having a 3-in. spindle built by Messrs. Lang. 
There are two planing machines provided—the 
larger admitting work 5 ft. by 6 ft. by 14 ft., and 
the smaller, work 2 ft. 6 in. by 3 ft. by 8 ft. With 
the latter of these machines the cutting speed is 
25 ft. per minute, whilst the return is made at the 
rate of 100 ft. per minute. In spite of these high 
speeds there is a comparative absence of noise. 
Less important tools are an 8-in. high - speed 
Wilkinson slotter, and an Eberhart 26-in. stroke 
shaping machine. A catholic taste has been shown 
in the matter of drilling machines. The largest of 
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these is a Kendall and Gent machine fitted with an 
automatic studding and tapping device, there are 
also machines by Blaisdell and Snyder, as well as a 
sensitive drill. 

Two extremely useful tools are the ‘‘Q. and C.” 
hack saws. The quality of hack saws has been 
enormously improved of late years. The cutting 
of a steel bar by the old-type saw, which was 
comparatively soft and needed frequent refiling, 
was far from a labour of love. The new saws, 
introduced by our American friends, cut certainly 
twice as well, and the excellent results obtained 
with them in hand frames has led to the production 
of a number of power-driven frames, which are 
rapidly becoming extremely popular. The ‘Q. 
and C.” machine differs from most of the others 
in having a positive instead of a gravity feed to the 
saw. Messrs. Reavell and Co. use it, amongst 
other purposes, for cutting out crank checks, pre- 
paratory to turning up the cranks. The work is 
said to cost much less when thus executed than if 
the cutting is done at the forge supplying the shaft. 
Each of the machines is driven in the present in- 
stance by a belt from the line shaft, and needs no 
attention after the work has once been set, since 
it stops automatically, when the cut has reached a 
predetermined depth. Among the lighter tools 

rovided are a number of pneumatic drills and 

ammers. 

As already stated the main driving throughout 
the works is electrical. The shop engine is one of 
Scott’s high-speed compound engines, which forms 
one of the specialities of the firm, and which we 
shall describe in fu'l in our next article. It has 
cylinders 14 in. in diameter by 7 in. stroke, and is 
coupled to a ‘‘ Norwich ” dynamo, designed to give 
230 amperes at. 110 volts. The steam neces- 
sary is supplied by a Babcock and Wilcox boiler 
of 100 horse-power, the water for which is 
obtained from an artesian well sunk on the pre- 
mises, which yields an ample supply for all 
purposes. There is a second boiler of 250 horse- 
power designed to carry a working pressure of 
300 lb. per square inch, and which is fitted with a 
superheater with a view to facilitating experimental 
work on the engines built. An excellently fitted 
up testing-room forms an annexe on the north side 
of the shops, as shown in the plan Fig. 4. There 
are permanent steaming beds, to which the engines 
under test can be conveniently secured, an over- 
head crane enabling them to be lifted bodily into 
place. The connection to the main steam pipe is 
made by means of the ingenious flexible metallic 
tubing, which has lately found so many important 
adaptations. It was, we believe, first used for 
temporary steam connections by the late Mr. 
P. W. Willans, and it saves an immense amount 
of trouble in coupling up an engine under test 
with its steam supply. The exhaust steam 
is led to a Wheeler surface condenser of that 
firm’s double-tube type, in which the risk of 
leakage between the water and steam spaces is 
greatly reduced. This condenser is used whether 
the engine is being worked condensing or non- 
condensing, but in the latter case the air pump is 
not operated, the steam being condensed at atmo- 
spheric pressure. In either case, the condensed 
steam is collected in a tank mounted on a platform 
weighing machine, the arm of which is placed 
within a separate office. In making a test the 
engine is loaded to a definite horse-power, and the 
time taken for each 100 Ib. of condensed steam to 
collect in the tank is noted. 


(To be continued.) 





HAND AND MACHINE LABOUR. 
(Continued from page 153.) 
CARPETS. 
We have selected two examples of this very im- 
nee industry—the production of 1000 yards of 
russels (Table XVI.), and a similar quantity of 
velvet pile, carpet (Table XVII.). The dates of 
9 depen are 1850 and 1895, and the methods of 
production at the former date were, of course, far 
more elementary, and the operations less than half 
4s numerous. To summarise a few of the econ- 
mies in labour : scouring the yarn for the Brussels 
carpet occupied 3 hours, as compared with 30; 
dyeing 10 hours against 60; extracting surplus dye 
1 hour, and 60 hours ; dyeing yarn, 4 hours, and 60 
ours; winding warp yarn on spools 52 hours 


hours ; weaving 200 hours, and 1680 hours ; mea- 
suring 40 minutes, and 2 hours 30 minutes ; rollin 
40 minutes, and 5 hours. The total time occupi 
in making the 1000 yards of Brussels t was 
509 hours 1 minute by machine methods, and 
4047 hours 30 minutes by hand methods. The 
results given for the velvet pile summarised 
in Table XVII., are also remarkable, but not 
quite so striking. A small industry auxiliary 
to the foregoing is that of planning and sew- 
ing carpets. The former operation does not 
admit of mechanical aid, although, owing doubtless 
to more skilled labour, 100 yards of carpet were cut 
to shape in 43 minutes, as. compared with 60 mi- 
nutes. Sewing widths together and finishing ends 
ceases now to be a hand job, electrically driven 
sewing machines being substituted, and doing in 
lhour 15.8 minutes, work occupying 27 hours of 
hand labour. 

It should mentioned with reference to the 
carpets, that the kinds selected for comparison did 
not quite correspond. The early date Brussels was 
a nine-wire body carpet, warp 1300 worsted ends, 
522 linen ends, linen filling, 18 picks tothe inch. The 
1895 type was a nine-wire carpet, warp 1280 worsted 
ends, 512 cotton ends, 256 jute ends, linen filling 
} lb. per yard, 18 picks perinch. The velvet pile 
of 1850 was a nine-wire carpet, warp 780 worsted 
ends, 522 linen ends, 790 cotton ends, } Ib. linen 
filling per yard, 18 picks per inch. The modern 
velvet pile was nine-wire, warp 216 worsted ends, 
432 cotton ends, 648 jute ends, } Ib. linen filling 
per yard, and 18 picks per inch. 


TaBLE X VI.—Production of 1000 Yards Brussels 


Carpet. 

Mode of Production. Hand. Machine, 
Date... vas oe “a 1850 895 
Number of different opera- 

tions involved ; 15 41 


Number of workmen em- 
plo: 


OS aad ce 18 81 
ere of hours worked 4047 h. 30 m. 509 


h. 1m. 


Cost of labour ... 270.010 dols. 91.259 dols. 
Average rate of wages per 
week aie pS ... 3t05dols, 5 to 15 dols. 


TABLE X VII,—Production of 1000 Yards of 
Velvet Carpet. 


Mode of Production. Hand. Machine. 

ate... a se ree 1850 1895 
Number of different opera- 

tions involved ... aks 21 40 
Number of workmen em- 

ployed ... ne aa 33 97 
Number of hours worked 1978 h. 50 m. 482 h. 51 m, 
Cost of labour... ... 171.750 dols. 81.604 dols. 


CARRIAGE Parts. 

Carriage - building is an American speciality, 
though the ordinary road vehicles of the United 
States, differ so largely from those of Great 
Britain, especially in the better classes of car- 
riages, that no comparison between the two 
can made. Still, there is no question that 
in material, finish, and durability, American car- 
riages leave nothing to be desired. The report 
with which we are concerned, investigates the 
various branches of the road-carriage industry, with 
astounding detail. The data of forty separate in- 
dustries are analysed and tabulated. Of these, one 
—that of wheels—possesses special interest, and 
we therefore propose to follow the operations fol- 
lowed in the manufacture. The type selected is a 
set of carriage wheels, 3 ft. 6 in. and3 ft. 10 in. 
in diameter, with hubs 3} in. by 6} in., spokes 
1,5 in., and tread { in.; the dates of comparison 
are 1860 and 1895. The results are summarised in 
Table X VIII., and a detailed analysis of the opera- 
tion is also given in separate lists, the first being 


TaBLE XVIIL—Production of One Set of Four 


Carriage Wheels. 

Mode of Production. Hand. Machine. 
Date... atl wah nee 1860 1895 
Number of different opera- 

tions involved ... aaa 13 30 
Number of workmen em- 
ployed ... a 2 27 
Number of hours worked 37 h. 4h. 23 m. 
Cost of labour .. 9.350 dols. .694 dol. 
the set produced by hand labour (Table XIX.), 


while Table XX. shows the corresponding produc- 
tion with the help of machinery. 

Springs.—As will be seen from Table XXI., the 
production of carriage springs has been greatly 
facilitated by mechanical appliances. The examples 
selected for comparison are 100 pairs of four plate- 





minutes, and 255 hours; beaming 4 hours, and 
90 hours ; filling cops 5 


18 hours 45 minutes, and 108 


steel elliptic springs, 36 in. by 14 in. Cutting the 
steel into lengths was done by steam shears in 
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TaBLe XIX.—Production of One Set of Carriage Wheels 
by Hand (1850). 
4 fe 
£ 3 
Operation. — Se = 3 
a 
ae 
h.m. | dols. dols. 
1. Boring and turning hubs 20 2.50 -500 
2. Mortising hubs for spokes 8 0 2.50 2.000 
8. Cutting out spokes 8 30 2.50 875 
4. Rough-shaping spokes .. 20 2.50 600 
5. Tenoning hub end of spokes ..| 3 380 2.50 875 
6. Throating, facing, and finishing 
spokes sae os se sf 08 2.50 1.500 
7. Glueing and driving spokes into 
hubs a on oe Ke 2.50 +250 
8. Tenoning rim end of spokes 10 2.50 250 
9. Boring rims for spokes .. 2 30 2.50 -625 
10. Rounding rims “_ oat £2 2,50 1.000 
11. Putting rims on spokes .. ae ee 2.50 +250 
12. Smoothing outside of wheels. ..| 0 30 2.50 125 
13, Overseeing .. ‘a sp ap 8-9 8.0 600 
TABLE XX.—Production of One Set of Carriage 
Wheels by Machinery (1895). 
. a 
> r 
Aa ° 
Operation. _ Db 2 3 
a 
oe 
min. | dols, dols. 
1. Cutting hub blocks into lengths; 1.8 1.25 0038 
2. Boring and reaming hubs = 3.6 1.25 -0075 
3. Turning hubs... ee 1.8 1.25 0088 
4, hubs... os 1.8 1.25 0038 
5. Beveling edge of hub bands 1.2 1.25 -0025 
6. Mortising hubs for spokes 12.0 1.75 -0350 
7. Polishing hub bands... 6.0 1.00 -0100 
8. Beading hub bands 6.0 1.00 -0100 
9. Finishing hubs .. es is 3.0 1.75 -0088 
10, Rough-turning —~ of ».| 80.0 1.75 0875 
11. Tenoning and mitring hub end 
of spokes. . ae a --| 18.0 1,25 0375 
12. Throating spokes . + 8.6 1.25 (075 
13. Sizing — ee es is 6.0 1.00 -0100 
14. Smoothing throats of spokes .. | 18.0 1.75 0525 
15. Finishing spokes .. Py + | 180 1.50 0450 
16. Tapering spokes for driving .. 30 1.25 C063 
17. Com gen | hub ends of spokes| 9.0 1.00 0150 
18. Driving spokes into hubs --| 18.0 2.00 0600 
19. Cutting and rim tenoning spokes| 6.0 1.75 0175 
20. Bending rims ae mK 5 6.0 1.75 0175 
21. Squaring one side of rims 3.0 2.00 -0100 
22. Dressing rims + on 6.0 2.00 0200 
23. Boring rims for spokes .. 6.0 1,25 0125 
24, Compressing rims. . “é 6.0 1.26 0125 
25. Rounding rims .. 9.0 1.75 0263 
26. Smoothing rims .. -- | 180 1,76 0525 
27. Putting rims on spokes .. --| 18.0 1.76 0525 
28. Smoothing outside of wheels ..| 12.0 1.00 0200 
29. Overseeing .. es me -. | 380 2.25 0450 
30. Power 0.4 1,75 0012 














13 hours 20 minutes, as compared with 50 hours 
by hammer and chisel. Tapering and pointing the 
ends of the plates was a somewhat — operation 
in both cases; still, while it occupied 19 hours 
20 minutes in 1895, it required no less than 200 
hours in 1850. Making heads and eyes on the 
plates took 20 hours with the help of a bending 
machine and press, as against the smith labour of 
200 hours. Punching holes took respectively 
7 hours 30 minutes and 200 hours ; fitting and tem- 
pering, 80 hours and 400 hours; polishing and 
grinding, about the same time for each ; the re- 
maining operations were completed in 58 hours 
40 minutes by the modern, and 233 hours 
20 minutes by the primitive method. Collectively, 
the time for making this 100 pairs of springs in 
1850 was 1383 hours, and in 1895 it was 252 hours 


TaBLE XXI.—Production of 100 Pairs 36-In. Carriage 


Springs. 
Mode of Production. Hand. Machine, 
ate... me sie ake 1850 1895 
Number of different opera- 
tions involved .., 2 9 15 


Number of workmen em- 
ployed eae Sore gah 2 4 
Number:of hours worked 1383 h. 20m. 309h. 0m. 


y ne of gel .-- 138.333 dols. 71,687 dols. 
verage rate of w: r 
oan ie — pe 1.00dol. 1.94 dols. 


42, the difference being in the proportion of nearly 
7 to 1; the number of persons employed on the 
hand unit was 2, and on the machine unit, 42. In. 
the existing state of this trade much of the work 
is done by the piece; the head and eye makers 
work by the set; slotting, fitting, and grinding 
is done by the 100 plates ; about 45 dols. out of 
the 71.68 dols. paid for labour on the 100 sets, go 
in piecework, the remainder being for daywork. 


CARRIAGES AND Wacons. 
Six classes of popular and useful vehicles are 
subjected to examination: buggies, sleighs, farm 
wagons, and road wagons. The buggy is a useful, 





but nota high-toned sort of vehicle, of a type at 
which peabebly a British carriage builder would 
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look contemptuously ; it is, nevertheless, widely 
popular in the United States. The one selected 
for comparison is described as fitted with elliptic 
springs, leather tops, piano body, dropped axles, 
banded hubs, and cloth trimmings. Table XXII. 
shows the labour cost of such a carriage in 1865 
and 1895. It may be of interest to follow some of 
the operations, and the time occupied under the 
different conditions ; the modern plant was run by 
water power. 
TaBLeE XXII.—Production of One Buggy on Elliptic 


Springs. 

Mode of Production. Hand. Machine. 
Date... om oe < 1865 1895 
Number of different opera- 

tions involved .. oe 64 75 
Number of workmen em- 

ee re am ae 6 116 
Number of hours worked 200 h. 25m. 39h. 8.2 m. 


Cost of labour... ... 45.669 dols, 8.095 dols. 
Average rate of wages per) 1.25 to 1.75 to 
' day J 2.50 dols. 3.00 dols. 
TABLE XXIII.—Some of the Operations in Making One 
Buggy, and Number of Hours Employed. 





























Operation. 1865. 1895. Ratio. 
{Soe come p Wii scenes 
h. m. min. 

Cutting out material for body, seat, 
and gear... os es --| 3 45 17.3 17 tol 
Squaring, sticking, and planing ..| 18 50 20.0 56 ,, 1 
Tenoning ‘ ye as of &@ 0 11.4 , Ge | 
Mortising ee 1 0 7.2 8,,1 
Boring screw holes .. sol 1 0 7.8 ee | 
Shaping panels, seat frames, &c. ..| 4 30 30.7 8,1 
Mitring panels. . ss * Se ae 8.6 14,,1 

fandpapering and finishing wood-| 
ORE eee Be 15.1 54,, 1 
Welding, fitting, and setting axles} 4 0 57.6 4,1 
Tyre-bending machine (four wheels)| 0 30 3.0 10 ,, 1 
Welding and setting tyres .. i 48.0 3.7 ,, 1 
Wheel-boring and hub machine ..| 1 30 7.0 12.5,, 1 
Painting and varnishing -| 40 0 |12h, 378m) 3,,1 





There are, of course, many other operations— 





(For Description, see Page 173.) 
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75 in all—but we need not analyse them. The 
length of time occupied in painting and varnishing 
would probably make our carriage-builders smile. 
This operation is done by hand in each case ; but 
in 1865 it was done by four persons, and in 1895 
by five, with a better shop organisation. It is 
stated that the finish of the machine-made buggy 
is better than that of the hand-made, but the dura- 
bility is not so great. 

That the labour cost of a farm wagon should be 
only about 29s., and that for a road wagon—a 
favourite light cheap cart—only 32s., seems sur- 
prising ; but Tables XXIV. and XXV. show that 
this isso. The farm wagon is described as having 
a body brake, double box, spring seat, 3$-in. skein, 
wheels 3 ft. 8 in. and 4 ft. 5 in., with 14-in. tread. 


TabLE XXIV.—Production of One Farm Wagon. 


Mode of Production. Hand. Machine. 
ate... ena rr bie 1848 1895 
Number of different opera- 
tions involved ... ‘ 37 63 


Number of workmen em- 
plo ek Shap ean 5 75 
Number of hours worked 242 48 h. 17.9 m. 


Cost of labour . 35.350 dols. 7.188 dols. 
Average rate of wages per 
day aan ine ... 1 to 1.50 dols. 1 to 2.50 dols. 


TaBLE XX V.—Production of One Standard Platform 
Road Wagon. 
Mode of Production. Hand. Machine. 
ate... aii on tS oe 1895 
Number of different opera- 
tions involved ... ; 


, 62 95 
Number of workmen em- 


ployed ... Fob is 6 127 
coker of hours worked 204 h. 15 m. 63 h. 28.2m 


Cost of labour 2 ie --» 48.074 dols, 8.487 dols. 
Average rate of wages per 
day si sic ... 2.50 dols. 1 to 2.50 dols. 


Table XXV. refers to a ‘Standard ” platform 
road wagon, with two movable seats, leather dash- 








board, corduroy trimmings, and patent wheels. 
It will be seen that this vehicle is produced in one- 
third, and the farm wagon in one-fifth the time by 
the modern methods. It is claimed that the work 
is superior, and the vehicles in all respects prefer- 
able to those turned out by hand. 

(To be continued.) 





THE STANDARDISATION OF SCREW 
THREADS. 
(Concluded from page 145.) 

17. Kreutzberger (1876).—This system has only a 
slight historical interest; it was introduced in 
1878 at the French gun factory of Puteaux, and the 
form corresponds with that of Sellers (see Fig. 4, 
page 143 ante). The series includes 40 different 
diameters ; increasing by steps of 1 millimetre from 
6 to 10 millimetres in diameter, and by 2 millimetres 
from 10 to 80 millimetres in diameter. The rela- 
tion between pitch and diameter was approximately 

= .ld + 4. 

18. Italian Artillery System (1878).—From the 
end of 1878 the Italian War Department adopted 
the Whitworth system for their war material, but 
modified to a metric base. The profile of the thread 
is practically that of Whitworth with an angle of 
55 deg., and rounded at face and root. The depth 
of the thread is not quite so great, being 633 p 
instead of .64 p. The relations between the dia- 
meter and the pitch are established by the eight 
following proportions : 

p = .08d + 


%” ” 


millimetres 


ou 
-_ 
= 


” 


” 
39 


%” ” 


5 
6 
7 ” 
8 
9 
0 


WH HH ea 


” 


1 
3 ” &e, 


resssssS 


+Htttts 
SO DWI Ot Go dS 
RAR Ae 








Fes. 9, 1900.] 


ENGINEERING. 





177 














THE RANELAGH WORKS, IPSWICH; PNEUMATIC HOIST. 











D eS 
\\ Aust 
_ =e 


NN 








= 





\S= 
WY aN 


jf) 


TK 
YZ 


STITT Lg 


SQW 


<i 
ty 





7) 





H 
wgoaben 
’ 


le 




















SaI9 a. 


Table XII. gives the series of the different bolts 
of this system. 


TaBLE XII.—Italian Artillery System. 
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19. Thury, 1878 (Fig. 13).—The Thury system is 
cne of very wide adoption, chiefly for watchmaking 
and the finer mechanical uses, although the designer 
has Saget a series of larger diameters, for general 
machine work. Mr. Thury proceeded under the 
auspices of the Society of Arts of Geneva, and his 

’ System is fully set forth in his book ‘‘ Systematique 
de Vis Horlogtres” (Geneva). The Thury stan- 
dard was described by Mr. Ch. J. Hewitt in a paper 
on “Screws for Watches,” read before the Institu- 
tion of Mechanical Engineers in 1894, as follows : 

It is a V thread of 474 deg., round top and bottom 
through two-elevenths of the height, and the pitch 
P18 directly related to the diameter d by the for- 
— P §.. This formula will, of course, give an un- 
imited Series of sizes ; and in order to formulate a 
standard series, it was decided to adopt the succes- 
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(For Description, see Page 173.) 
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sive powers of 0.9 millimetre for the pitch. The 

index of the power is used as a convenient desig- 

nating number for the screws ; thus the pitch of 

No. 6 screw is got by raising 0.9 millimetre to the 

sixth power, the pitch being therefore 0.53 milli- 
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metre, and the diameter 2.8 millimetres. From 
the series so obtained in decimals of a millimetre, 
a series is got in decimals of an inch.” This was 
the standard recommended by a Committee of the 
British Association (see British Association Re- 
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to 293). As stated above, the system is largely 
used in watchmaking factories in this country and 
abroad, as well as in larger classes of work. Fig. 13 
shows the form and proportion of the thread. The 
depth of the thread h = 2p; the radius of the 
curve at the root of the thread is m p, and that 
at the crown } p. The following Tables give a 
selection of the Phury series, Table No. XIII. be- 
longing to the screws for finer work, and No. XIV, 
those for larger purposes. 

Taste XIII.—The Thury System for Watchmaking 

and other Small Work (1878). 











Number | Number | 
of | Pitch. (Diameter. of | Pitch. | Diameter, 
Series. | Series. | 
| mm. mm. mm. mm, 
0 1.0 6.0 13 0.25 1.2 
1 0.9 5.3 14 0.23 1.0 
2 0.81 4.7 15 0.21 0.9 
3 0.73 4.1 16 | 0.19 0.79 
| 0.68 3.6 7 «| «(017 0.70 
5 Re 0.59 3.2 18 | 0.15 0.62 
6 6:53. 2.8 19 0.14 0.54 
7 0.48 °° 2.5 20 } 0.12 0.48 
s 0.48 22 || 2 0.11 0.42 
9 0.39 1.9 |} 22 0.098 0.87 
10 0.35 1.7 || 23 | 0089 0.38 
11 0.31 ee 24 | 0.080 0.29 
12 0.28 13 | 25 0.072 0.25 














Taste XIV.—The Thury System; Large Series (1878) 





hone: 



































ports, 1882, pages 311 to 314, and 1884, pages 287 


Number Num | 
of Pitch. |Diameter. of Pitch. (Diameter, 
Series. Series. 
mm. mm | mm | mm. | mm, 
0 1.0 6.0 11 3.2 «| 24 
1 1.1 6g || 12 3.5 7 
2 1.2 7.7 13 4.0 81 
3 14 8.8 | aoe ae 35 
4 1.5 10 1 |) «(4.9 40 
5 1.7 ll 16 6.4 45 
6 19 18 17 | 60 61.6 
7 2.1 16 18 6.7 68 
8 2.3 17 | 19 7.4 66 
9 2.6 19 86} S20 82 75 
10 29 21 
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20. System of the German Engineers’ Association 
(1888).—This system is really nothing more than 
Delisle’s No. II., with the addition of an extended 
series of diameters. The profile is that of a tri- 
angle a, b, c, inscribed on a square a,e, f, c, as in 
Fig. 12 (page 145 ante); the thread has square 
truncations = é p. The height of the triangle 
is hy = p, and the thread ish = .75 p; the 
angle b is 53 deg. 8 min., which is more acute 
than in the Whitworth thread. The normal pro- 
gression of the series only extends from diameters 
of 6 to 40 millimetres, From 44 to 160 milli- 
metres, a different progression is adopted, following 
that of Delisle No. II. The diametrical progres- 
sions from 1 to 6 millimetres are on the normal scale 
of the German Society of Mathematical Instrument 
Makers and Opticians. Since the organised inves- 
tigation of the subject at Paris, and the preliminary 
discussions of the Congress at Zurich, the German 
Association has made new suggestions, based upon 
the proposals of Delisle and we, and they pre- 
sented to the Congress two fresh propositions. In 
each of these the profile of the screw is similar to 
that of Sellers, which appears to be very generally 
accepted as the best. ‘The following Table con- 
tains particulars of the whole series of Loewe and 
Delisle, Nos. III. and IV. These date from 1898: 


TaBLE X V.—Delisle Nos. III. and IV., and Loewe 





Systems. 
Loewe. Delisle. 
Diameter. — j 
Number of | 
Threads per; _ Pitch. oy, oe: 
Decimetre. | — Z 
mm. mm mm. mm, 
6 100 1.0 1.0 1.0 
7 = | oe 1.0 1.0 
s 80 ee 1.2 = 
9 ¥ ss 1,2 1.25 
10 70 1.43 1.4 1.5 
ll 5 nf 1.4 1.5 
12 60 | 4167 1.6 1.75 
14 o as 1.6 1.75 
16 60 2:00 2.0 20 
18 % % 2.0 20 
20 40 | 2.50 2.4 2.5 
22 * — 2.4 2.5 
24 35 | 2.86 2.8 3.0 
26 Mie fears - 3.0 
27 mo | os 2.8 = 
3) 80 | 3.33 32 3.5 
82 ‘> ee a 3.6 
33 | oe 3.2 eo 
36 25 | 4.00 3.6 4.0 
39 a. ' 3.6 4.0 
42 22.5 | 4.44 4.0 4.5 
45 = a 4.0 45 
438 20 | 5.00 4.4 5.0 
62 a bs 4.4 5.0 
56 17,5 5.71 4.8 5.5 
60 “* er 4.8 5.5 
64 17.5 6.71 6.2 6.0 
68 oa 5.2 60 
72 15 6.67 5.6 65 
76 ce - 5.6 6.5 
80 15 6.67 6.0 7.0 














Loewe, following the English system, makes the 
pitch values dependent on each decimetre of length 
of bolt ; thus it happens that the pitch has to be 
expressed in hundredths of a millimetre. On the 
other hand Delisle, following the French system, 
adopts a constant for the pitch for each diameter ; 
this is .4 millimetre in his system for No. III., and 
.5 millimetre in No. IV. In each case one pitch 
serves for two diameters. 

21. French Artillery System (1891) (Fig. 14).—The 
following system was adopted in 1891 by the French 
War Department for use in artillery. The profile 
of the thread forms an isoceles triangle in which 
the width hy is equal to the pitch and the angle at 
bis 53 deg. 8 min. The angles are truncated by 
straight lines, as in the Sellers system, with this 
difference, that the truncation on the face is twice 
that of the root (.lh) and .05 h, respectively). 


Tasie XVI.—French Artillery System. 








Diameter. Pitch. Diameter. | Pitch. 
mm. mm. mm. mm 
2 0.5 26 3 

8 1 30 3.5 
10 1.5 35 4 
12 1.5 40 4.5 
14 2 45 5 
16 2 55 6 
18 2.5 65 6 
20 2.5 75 1.6 
22 3 











From this it results that the profile of the thread 
on the bolt and nut are somewhat different, and 
that there is a space of .05 millimetre between the 
point of one and the root of the other (see Fig. 14), 


The threads increase according to the French 
system by half millimetres, and the following 
ig. 14, 
ENCH ARTILLERY. 
1891) 
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figures show the relation between pitch and dia- 
meter for the whole serieg : 
p = .125d for d = 4, 8, 12, 16, 20 millimetres. 
= .1d + .5 ford = 20, 25, 35, 40, 45 millimetres. 
p = .05d + 2.75 for d = 45, 55, 65, 75 millimetres. 
22. System of the Paris Société d Encouragement 
(1894) (Fig. 15).—In this, the Sellers profile is 
adopted ; the system was worked out by Professor 





Sauvage, and was the first effort towards a recog- 
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nised standard, that has, as we have already seen, 
been accepted widely in France. Further, the 
latest development of this system, has, with a few 
modifications, been recommended as the metric 
universal screw-thread standard by the Inter- 
national Congress. Mr. Sauvage’s later develop- 
ment was described in a report submitted by him 
to the Société d’Encouragement in 1895. In it he 
explains that the form of the threads is that of an 
equilateral triangle, truncated on the face and at 
the root by two lines parallel with the axis of the 
bolt, the og ecm of the truncation being § hy. 
This, it will be remembered, is the proportion in 
the Sellers thread. The diameter is measured 
across the thread after truncation, and the whole 
system as worked out, comprises a series of even 
diameters, the initial pitch commencing by one 
millimetre, and increasing by half millimetres for 
each successive size (see Fig. 15). Besides these 
rules for the thread, the Société d’Encouragement 


TaBLE XVII.—Particulars of the Sauvage System 
(French Standard.) 











Diameter. | Pitch. 

mm. in. mm, | in. 
6 236 1 .0394 

10 .893 1.5 "059 
14 551 2 | .0787 
18 -708 2.5 | "0984 
24 945 3 | 1181 
30 1.181 3.5 | .1378 
36 1.417 4 1576 
42 1.654 4.5 1772 
48 1.890 5 | +1969 
56 2.205 5.5 | -2166 
64 2.520 6 12362 
72 2.835 65 2559 
80 3 150 7 +2756 
88 3.465 7.5 2953 
96 3779 8 | 3150 
106 4.17 85 3347 
116 4.53 9 .3543 
126 4.95 9.5 .3740 
136 5.35 10 .8937 
148 5 82 10.5 | .4133 











as .5 millimetre for bolts of from 6 to.14 milli. 
metres ; 1 millimetre for diameters of from 15 to 48 
millimetres ; 2 millimetres for bolts over 48 milli- 
metres in diameter. Bolt heads and nuts of any shape 
should be enclosed within a circle having a radius 
equal to the diameter of the bolt. As we have 
already seen, but little time elapsed between the 
issue of these recommendations and their wide 
adoption in France. Probably this was hastened 
by the action of the Minister of Marine, who, in 
February, 1895, strongly advocated the use of the 
standard. He stated that ‘‘the Navy has a special 
interest in the adoption of measures tending to 
unify, in France, the processes of construction of 
parts of machines, including screws. The different 
technical departments at the Dockyards, influenced 
by a circular issued in September, 1893, have ex- 
pressed a unanimous wish that the proposed reform 
should be carried out at once. The diameters of 


STANDARD FRENCH SYSTEM 
(SAUVAGE, 1894). 
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bolts to be employed in work for the Navy, except 
in unusual classes, are those of the normal series of 
principal bolts recommended, supplemented by 
intercalated even diameters up to 32 millimetres. 
This recommendation, and its subsequent adoption, 
was followed by the wide use of the Sauvage 
system, and now that it is definitely (though not 
universally) adopted in France, it is hardly probable 
that the slight modifications approved at the recent 
Congress, can be found generally acceptable for 

ition asa new system. Table XVII. gives the 
normal series of the Sauvage standard. (See ENcI- 
NEERING, page 360, vol. xli.) 

23. Swiss Executive Committee’s System 
(1898) (Fig. 16).—This is practically that of Sau- 
vage, with slight modifications. he committee 

roposes to adopt all the principal diameters of the 
‘rench standard with their respective pitches ; to 
add between these diameters as many intermediate 
sizes as can possibly occur in practice ; and to reduce 





(through Mr. Sauvage) laid down certain recom- 
mendations for the bodies of bolts. Thus it was 
prescribed that the bodies should be rather larger 





than the threaded portion. This excess was given 


the pitch for the first series by } millimetre, intro- 
‘ducing ford = 8 and d = 9 millimetres, the value 
p = 1.25, and for d = 12 millimetres, the value 
p = 1.75 millimetres. 
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Taste X VIIL.—Particulars of the Swiss Executive 
Committee’s System. 




















Diameter d. Pitch p. | Diameter d. Pitch p. 

mm mm, | mm, mm. 
6 1 33 3.5 
7 1 36 4 
8 1.25 | 39 4 
9 1.25 | 42 4.5 
10 1.5 | 45 45 
ll 1.5 } 48 5 
12 1.75 52 5 
14 py 56 6.5 
16 2 60 5.5 
18 2.5 64 6 
20 2.5 1 68 6 
22 2.5 | 72 6.5 
24 3 \| 76 6.5 
7 3 \ 80 7 
30 3.5 1 











24. System of the Turin Society of Engineers and 
Architects.—The form of the thread recommended 
in this modification is that of the French standard. 
The diameters are increased by 1 millimetre from 


series of the diameters composing the system, and 
of the corresponding pitches, are given in the 
annexed Table XX. 

To the series given in the foregoing Table there 
may be added other exceptional sizes of inter- 
mediate diameters ; in such cases the pitch will be 
equal to that of the nearest recorded size. 

This is the result of the latest international 
effort to establish a universal standard for screw 
threads ; the next meeting of the Congress will be 
devoted to the consideration of questions that will 
have a special interest for nut and bolt manufac- 
turers and railway companies. 

We cannot do better than conclude these articles 
by reproducing the final paragraphs of the report 
from which we have drawn so largely. Signor 
Galassini says, ‘‘It must be a source of much 
satisfaction to all concerned in this important 
question that the Congress should have contributed 
so much good work towards its solution. It is 
true that this Congress was not an official one, but 





d = 6 tod = 12 millimetres ; then by 2 millimetres 


p| Fig.t6 


the conclusions arrived at by so many men of 


INTERNATIONAL SYSTEM (1898). 
(SWISS EXECUTIVE COMMITTEE). 
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tod = 32 millimetres ; by 4 millimetres up to 40 
millimetres, and by 6 millimetres up to 80 milli- 
metres in diameter. This scale closely approxi- 
mates to that of Reuleaux ; it coincides with the 
Swiss scale up to d = 24 millimetres, and with 
the German scale tod = 40. As to the pitch, it 
deviates but little from that of the French standard 
up tod = 40. 


TabLE XIX,.—System of the Turin Society of Engineers 
and Architects. 
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Diameter d. Pitch p. {| Diameterd. | Pitchy. 

mm, mm | mm, mm. 
6 1 28 3.4 
7 1 | 30 3.4 
8 1.3 82 2.8 
9 1.3 36 3.8 
10 1.6 40 4,5 
11 1.6 45 4.5 
12 1.8 50 5.2 
4 1.8 55 5,2 
16 2.2 60 5.9 
18 2.2 65 5.9 
20 2.6 70 6.5 
22 26 75 6.5 
24 3.0 80 7.0 
26 8.0 

















25. International System (1898) (Fig. 17).—We 
now come to the last of the series—the standard 
9 Mery at the recent Co and recommended 

y that body. The profile of the thread is an 
equilateral triangle (see Fig. 17), having the base 
equal to the pitch (a c = p); the angles are trun- 
cated (} hy) at the face’ ty a line el to the 
axis of the bolt. This profile may be regarded as 
& mean, the dimensions being capable of modifica- 
tion for bolt and nut (or screw hole), according to 
the clearance desired by different manufacturers, 
The root of the thread is finished by a sharp curve, 
the rounded portion not exceeding yx hy. The 
type adopted gives the maximum height of the 


thread h, = .704 p. The diameter of the screw is 
measured on the outside of the truncated thread. 
The value of the diameters expressed in: milli- 
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INTERNATIONAL (1898). 
(PROPOSED AT THE CONGRESS OF 
ZURICH.) 
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science, as well as by the representatives of great 
industrial associations from France, Germany, 
Switzerland, Holland, and Italy, have given it an 
international character. It is to be hoped that the 
recommendations which have been made will be 
favourably considered by private and public ad- 
ministrations, so that at last we may arrive ata 
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metres indicates the number of the screw. The 





general standard. Such a result cannot be achieved 





TABLE rpaibasseria Se International System 











d. gs: |e ‘ éy. d.. 
nn, mm, mn, mm, nm. mm, 
6 1 oe | 070 | 470 | 4€0 
7 1 0.65 0.70 5.70 5.€0 
8 1.25 0.81 0.88 6.38 6.24 
9 1:95 0.81 oss | 733 | 724 
10 1.5 0.97 106 8.06 7.88 
ll 1.5 0.97 1.06 9.06 8.88 
12 1.75 1.14 1.23 9.82 9 54 
14 2 1.30 1.41 11.40 11,18 
16 2 1.30 1.41 138.40 13.18 
18 2.5 1.62 1.76 14.76 14.48 
20 2.5 1.62 1.76 16.76 16.48 
2 25 1.62 176 | 1876 | 1848 
24 8 1.95 2.11 20.10 19.738 
27 3 1.95 211 | 9310 | 2278 
30 3.5 2.27 246 | 25.46 | 25.08 
33 3.5 2.27 2.46 28.46 28.08 
36 4 2:60 ose | 3080 | 30.86 
39 4 2.60 2.82 33.80 33.36 
42 4.5 2.92 3.17 36.16 35.66 
45 45 2.92 317 | 30.16 | 38.66 
48 5 3.26 3.52 41.50 40.96 
52 5 325 3.52 | 45.50 | 44.96 
56 55 3.57 387 | 4886 | 48.26 
60 6.5 3.57 3.87 52.86 52.26 
6t 6 390 4.22 56.20 55 56 
68 8 3.90 422 | 60.20 | 59.56 
72 6.5 4.22 4.58 63.56 62.86 
76 6.5 4.22 458 | 67.56 | 66.86 
80 7 4.55 4.93 | 70.90 | 70.14 

















Nors.—In the foregoing Table : 
ad = maximum diameter measured on the outside of the 


thread. 
d, = maximum diameter measured at the root of thread. 
d, = minimum internal diameter of nut. 
2 = maximum depth of thread measured to bottom of curve 


at root. 
h, = depth of thread measured to commencement of curve ad 
p= pitch. (See also Fig. 17.) 
quickly, though the difficulties that have to be 
overcome are not insurmountable. Thus we need 
only remember that Messrs. Ducommun and Co., 
of Mulhouse, substituted at their important works 
a new standard for an old one (see the Bulletin de 
la Société Industrielle de Mulhouse, 1873). France 
also, who placed herself more recently at the head 
of the movement, not only in a theoretical, but in 
a highly practical, manner, has overcome the difli- 
culties, and has, to-day, the satisfaction of know- 
ing that she possesses a widely adopted and 
approved standard. In this connection the report 
of the Western Railway Company of France (see 
the Bulletin de la Société d’Encouragement, 1898, 
ge 85) may be regarded as of special interest. 
t describes the period of transition, and shows 
clearly how this difficult task can be accomplished, 
and confusion avoided by the exercise of care and 
discipline. As a matter of fact, the greater number 
of mechanical engineering establishments on the 
Continent use two and sometimes three systems of 
thread, and it is only a question of using one more 
until the change has become established ; what 
trouble is caused is amply repaid ~ the great 
advantages secured by a a Ha: result. In order 
to arrive at this, it is nec for ‘everyone inte- 
rested to aid in the work by making the new system 
familiar by showing its advantages, and by advising 
its adoption. This duty devolves especially on the 
great scientific associations, following the example 
of the Franklin Institute many years ago, when it 
hel to establish the Sellers standard in the 
United States. In the same way the Société 
d’Encouragement in Paris, the Association of Ger- 
man Engineers, the Mechanical Association of 
Engineers in Switzerland, the Society of Engineers 
and Architects of Turin, and similar bodies, should 
all exert their influence to the same end.” 
‘For our own part we fear that Signor Galassini 
is somewhat over-sanguine. The industrial situa- 
tion is very different now to what it was when the 
German Engineers’ Association commenced the 
standardising campaign in 1873 ; that Germany, as 
well as Switzerland, may adopt the recommenda- 
tions of the Congress is possible, though hardly 
probable. France has her well-proved and widely 
adopted standard, which is more than likely to be 
the one generally ised in those countries 
employing the metric system. England stands by 
Whitworth ; the United States by Sellers; while, 
as for the finer classes of mechanical work, the 
system of Thury has become truly international. 
e think, however, that the members of the Con- 
gress, and all those who have laboured in this 
good cause for so many years, may be satisfied 
even if no further progress be achieved than the 
establishment of a screw-thread standard for each 
great mechanical country ; besides, the time may 
come when, even in England and America, feet 
and inches may have to be abandoned for the 





current use of the metric system. 
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VICKERS’ AUTOMATIC: 14-POUNDER . 
GUN. 


Messrs. Vickers, Sons, AND Maxim, Limirep, 
who have recently introduced several important im- 
provements in guns and gun mounts to increase 
efficiency, principally in the direction of striking 
energy and rapidity of fire, have now passed 
through a series of tests a 14-pounder gun, the 
breech mechanism of which is practically automatic 
in its action. This gun, which we illustrate on the 
present and opposite pages, has been built for the 
United States Government, and should it succeed as 
well in its official trials in America as in the pre- 
liminary but searching tests just carried out in this 
country, there is every probability of it being 
adopted generally in the United States Navy. The 
gun itself does not differ materially from the 
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VICKERS’ 


14-POUNDER AUTOMATIC GUN. 





12-pounder which is doing such good work with the 
naval brigades in the Boer War, but is larger, more 
powerful, and has greater rapidity of fire, due to 
the automatic action in loading and firing and 
ejecting the cartridge. It has a 3-in. bore, with a 
total length of 161.95 in. During the recent trials 
the gun developed a muzzle velocity of 2650 foot- 
seconds, and a muzzle energy of 681 foot-tons, 
with a maximum pressure inthe chamber of 164 
tons. This energy, which is the more remark- 
able, in view of the rapidity of fire—26 rounds 
per minute—is equal to perforating 10.2 in. of 
wrought iron, or 7.9 in. of steel plate, according to 
Gavre’s formula, while the gun only weighs 174 cwt., 
and its naval mount with shield, just over a ton. 
Upon these results Messrs. Vickers, Sons, and 
Maxim, Limited, and Lieutenant A. T. Dawson, 
their Ordnance Director, are to be congratulated. 
The gun, of which a longitudinal section is given 
(Fig. 3), is made of steel, and consists of a strong 
barrel reinforced by a jacket and a hoop. The 
chief difference, as compared with the 12-pounder 
gun, is in the mechanism for closing the breech ; 
the older gun is of the usual type, in which a 
lever, on being drawn forward, performs the three- 
fold task of unlocking, rotating the block, and 
swinging it free of the breech. In this new 
weapon the recoil is brought into use, as shall be 
presently explained, the breech being closed by a 
lock capable of vertical movement, containing main 
spring, firing pin, &. The gun is without trun- 
nions, and fits into a gun-metal cradle; this cradle 
is fitted with trunnions, which rest in the. cross- 
head of the mounting of the usual conical form. 
Two combined hydraulic and spring buffers are 
attached underneath the cradle, and the piston- 
rods of these buffers are connected with the rear 
part of the gun. 
_ Before proceeding to describe details it may be 
interesting to give a Table of the principal dimen- 
sions, and some of the results obtained on trial : 
Dimensions, &-c., of Vickers’ 3-In. (50-Calibres) Naval 
Automatic Gun. 





Diameter of bore 3 in 
Length of bore ... 150 ,, 
Total length of gun 161.95 ,, 
Diameter of chamber 3.01 ,, 
Length of chamber 27.76 5, 





ri 

Maximum pressure in chamber 16.5 tons 
bes of ngs gen bch . Sib. 2.502 
Total weight of gun, including 

breech mechanism ... 17 ewt. 2 qr. 20 Ib. 
Muzzle velocity ... ... 2650 foot-seconds 

‘ energy Bie eve <i 681 foot-tons 

Perforation of wrought-iron plate 

at muzzle by Gavre formula... 10,2 in. 
Perforation of steel plate at 

muzzle by Gavre formula 7.9 in. 


Rounds per minute = aa 
Weight of mounting complete 
with shield Ss ee ... 18 cwt. O qr. 21 Ib. 
Weight of shield... ¥e ” 
Angle of elevation 20 deg. 
af depression 15 
Turning now to the special detail of the gun, the 
firing and breech mechanism, it will be seen from 
the drawings, Figs. 4 to 6, that in the rear of 
the cradle there is a pistol grip, which contains 
the trigger, and on the right-hand side (Figs. 1, 2, 
and 6) there is a detachable lever, by the movement 
of which the breech-block can be lowered or raised. 
Situated between the buffers underneath the cradle 
there is a powerful flat spring (Fig. 4), the action 
of which works the breech mechanism. To pre- 
pare the gun for firing its initial round, the breech 
is opened by the movement of the hand lever, the 
handle of which is made to rest in a crutch pre- 
pared for its reception at the side of the gun. By 
the movement of the hand lever a crank is turned 
(Figs. 4 and 5). The action of the crank brings 
down the breech-block, and compresses the powerful 
flat spring situated between the buffers. At the same 
time, the pivot on the crank arm presses down the 
cocking lever, thus pulling the striker to the 
rear and compressing the main spring. These parts 
are then kept in position by the action of the sear. 
The breech-block, in moving down, strikes the 
lower extension of the extractor and causes the 
upper portion to move out from the face of the 
end of the barrel and brings two small projec- 
tions shown by the dotted lines in Fig. 5 over 
the upper edge of the breech-block, thus pre- 
venting it from rising by the reaction of the spring. 
In this state the gun is ready for acting auto- 
matically. The operator has to slide the cartridge 
by a smart action into the bore. As it goes forward 
into the chamber, its rim strikes against the ex- 
tractor and forces back the projections which pre- 


%” ” 





vented the breech-block from rising. This is prac- 
tically the only hand movement in an otherwise 
completely automatic device. The flat spring 
already referred to, then acts and rotates the crank, 
thus raising the block until the breech is closed. 
The tail end of the sear is now engaged with the 
toe of the trigger, as shown by Fig 4, and by 
drawing the trigger pull to the rear the trigger re- 
leases the sear, and the firing pin is thrown forward 
by the action of the main spring, which extends 
across the gun. 

The recoil of the gun in the cradle, upon firing, 
is controlled by the hydraulic buffers already men- 
tioned, and compresses the powerful springs round 
the piston-rods. The reaction of these springs at 
once returns the gun into its original position in the 
cradle. As the gun returns it so acts:upon the 
breech mechanism as to cause the crank to rotate 
or fall, and thereby it brings down the breech- 
block. The extractor is actuated by the fall of the 
block; it first loosens the cartridge by a slow 
movement, which, rapidly increasing, finally ejects 
it to the rear. 

The gun is now ready for another round. The 
cartridge is placed in the gun as already described, 
when the breech closes and is secured automatically. 
The rounds are fired by pulling the trigger when 
required, and, as we have said, 26 rounds may be 
fired per minute. 

The gun, it will be seen from the illustrations, 
is mounted on a cone with crosshead and pivot. 
The elevation and direction of the gun is controlled 
by the man laying the gun, who stands with his 
shoulder pressed against the shoulder-piece, the 
maximum angle of elevation of the gun being 20 deg. 
and of depression 15 deg. In this way, and wi 
his right hand on the pistol grip, the gunner has 
full power over the movements of the gun, 





ARCHED BRIDGES OVER THE RHINE. 
THE two remarkable iron bridges over the Rhine, 
which were opened in the winter of 1898, are con- 
spicuous examples of a type of bridges which, 
although very popular on the Continent for large 
spans, has not found much application in this 
country, although it originated in the cast-iron 
arch of the Coalbrookdale Bridge of 1779, over the 
Severn, which has a span of 102 ft. Up to 1898, 
the Dom Luiz Bridge over the Douro, with its 
arched span of 565 ft., was the largest bridge of 
the kind in the world. The Bonn mild steel 
bridge,- with its one arch of 187.92 metres 
(616 ft.) span, and the Diisseldorf Bridge, 
with two arches of 594 ft. 8 in. span, now 
rank first in Europe. But the Niagara and 
Clifton Bridge of 1898 surpasses them all with 
its span of 840 ft. Through the courtesy of 
Mr. H. Wedekind, C.E., representative of the 
Gute Hoffnungshiitte, of Oberhausen-Sterkrade, 
not far from Diisseldorf, which designed, con- 
structed, and erected the iron superstructure of 
both the Rhine bridges, we are enabled to place 
illustrated accounts of these noteworthy achieve- 
ments before our readers. We will first describe 
the Bonn Bridge, which is illustrated on our two- 
page plate this week, and also on page 184, 
The University town of Bonn, situated on the 
left bank of the Rhine, which has there a width 
of about 450 yards, has itself a population of 
50,000 inhabitants. The adjoining mayoralty of 
Poppelsdorf adds 22,000 inhabitants, and the 
district is well strewn with populous hamlets and 
villages on both banks of the river. Railway lines 
run along both banks; but there was no bridge 
on the reach between Coblenz and Cologne, a 
distance of 55 miles, and the cross traffic depended 
upon ferries and further upon a railway traject, 
two miles above Bonn, consisting of three ferry- 
boats, each carrying 200 tons, worked by engines 
and cables. Czsar’s much-disputed wooden 
bridge, we may mention, is now oeggeess to 
have been, not at Bonn, but considerably higher 
up the river, near Weissenthurm, where important 
Roman fortifications have recently been discovered. 
The ferry-boats and the — bridges of the 
seventeenth and eighteenth centuries, when Bonn 
was still the residence of the sovereign Archbishops 
of Cologne, suffered much during the frequent 
wars. e French revolutionary army of 1795 
requisitioned all the ships of the district and placed 
a bridge over them, over which the army crossed the 
Rhine—to return a few days later and to destroy 
their work. When Prussia became mistress of the 
whole of the Rhine province in 1872, the privileges 
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conferred by the Archbishops upon the Bonn ferry- 
men stood for some time in the way of an easy settle- 
ment of the bridge question. The municipality was 
determined to have its bridge, as the drift ice occa- 
sionally interrupted all communications across the 
river for weeks ; but as the Government would not 

ive the desired promise that no other bridge would 
cs built in the neighbourhood, the negotiations 
dragged on. In 1894 tenders were invited, and 
prizes awarded to four of the 16 pw ome submitted, 
in the models and drawings of.which the citizens 
took so lively an interest that the period during 
which the designs were exhibited had to be pro- 
longed. The prizes amounted to more than 10001. 
The estimate of the cost, which has not been ex- 
ceeded, was 132,5001.; the sum of 200,000/. covers 
the whole outlay, including site, compensation to 
the ferry companies, &c. The iron structure has 
cost 53,7501. The estimates for the different pro- 
jects varied between 60,0001. and 300,000I. e 
town selected the combined design of the Gute 
Hoffnungshiitte (whose chief engineer of the bridge 
department is Professor R. Krohn), and of the firm 
of R. Schneider, and of architect Méhring, both of 
Berlin, but changed the starting-point of the bridge 
from a fashionable quarter to the Vierecksplatz, at 
that time a small square in a rather dingy part. 
This change reduced the span of the arch from the 
195 metres of the original design to 187.92 metres, 
a difference of 26 ft.; we mention this fact as the 
former figure has appeared in some notices. The 
town entrusted the superintendence of the opera- 
tions to Mr. R. Frentzen, who was stationed at 
Holtenau during the construction of the North- 
East Sea Canal. The two firms named were the 
builders of the Levensau Bridge over this canal, 
illustrated and described in ENGINEERING of August 
16th, 1895, on page 210, of vol. Ix. 

The operations commenced at Bonn, in April, 
1896. The general design of the bridge is shown by 
Fig. 1, page 184, and Figs. 2, 3, and 4, on our two- 
page engraving. The zero line B.P. (Bonn Pregel) 
refers to a Rhine metre some distance above the 
bridge. The N.N. is the normal niveau of the ord- 
nance survey, and the +O.B.P. is 41.616 metres 
(136 ft.) above sea level. During the 36 years pre- 
ceding 1896, the mean water level of the Rhine had 
been at + 2.76 metres B.P., and the level had varied 
between + 0.09 and + 9.23. The extremes of the 
two following years were + 0.73 and 7.05 metres 
B.P. The width of the river on the spot is 432 
metres (1418 ft.) On the left, Bonn bank, the river 
had a sufficient depth for a lateral channel ; on the 
right, Beuel bank, 113,000 cubic yards had to ex- 
cavated down to depth of — 1.1 metre B.P. The 
bottom consists of gravel, mixed with many stones 
and fine sand, overlying a white clay. A spring, 
effervescing with carbonic acid, was struck at a 
depth of 40 ft., near the Bonn shore ; it supplied 
the men with a natural table water. The total 
length of the bridge, 810.69 metres (about 2660 ft.), 
is made up of the central arch of 187.9 metres span, 
two side arches of 94.45 metres, and further, on the 
Bonn side, of an embankment arch of 32.75 metres 
and an approach viaduct with two brickwork arches, 
of 13 metres span. On the Beuel side, the brickwork 
comprises one arch of 18.55 metres span, two of 
14 metres and four of 13 metres span. Taking + 2.76 
as mean water level, the bridge affords a clear water- 
way 17 metres (55 ft. 9 in.) high, over a width of 
186.4 metres (611 ft.) reckoned up to the roadway, 
and two side channels, 88.25 metres (290 ft.) in 
width. The Rhine conservancy regulations stop 
all shipping when the river reaches a level of 7.50 
metres B.P. At that height, the main arch would 
still offer a clear waterway 40 ft. high over a width 
of 155 metres (509 ft.), and the lateral channels 
would remain navigable for craft projecting 9.1 
metres (30 ft.) out of the water. This height of 
9.1 metres is marked in red on the structure. 

The approach viaduct begins,,as is indicated in 
Fig. 4, toan exaggerated vertical scale, on the Bonn 
side, with a ient of 1 in 111 at the level 12.77 
B.P., and on the Beuel side, with a rise of 1 in 50; 
it passes on both sides into a gradient of 1 in 30, 
and then into a quadratic parabola, with a rise of 
2.315 metres (7 ft. 7 in.) This parabola commences 
about 10 metres beyond the middle of the side arch. 
The viaduct has a minimum width of 14 metres(46ft.) 
between the railings ; the roadway is paved with 
melaphyr, which does not wear slippery. The 
footways have been paved with cement slabs, in 
case there should be any trouble from settling. 
The viaduct walls are built chiefly in basalt with 
trass mortar, on the Beuel side also in grauwacke ; 








the copings on which the railings are fixed are 
basalt lava. The trass mortar employed in the 
brickwork consists of one part of trass, two parts 
of hydraulic lime, and four parts of sand. Trass is 
trachytic tufa from the Rhine and Brode ; it does 
not set quickly enough to answer for betonising 
under water during the cold season, but gives a 
good mortar for other purposes. The Bonn 
viaduct was built in the dry. Figs. 5 to 13, 
on our two-page engraving, give sections through 
the roadway, and require no further explana- 
tion. The brickwork and cement arches are 
covered with a double layer of asphalte felting. A 
slot has been left in the stone arches for another pipe 
system to be laid in the future ; it is lined with 
asphalte paper and covered with concrete. A 
stairway, from which the sitting figure of the 
builder of the first Rhine bridge, Julius Cesar, 
looks down, leads up from the Rhine embankment. 
This stairway, Figs. 14 to 17, has a width of 
2.4 metres (almost 8 ft.), and its steps consist of 
cement stone from Oberkassel, distinguished by a 
granite-like surface ; the same stone is used on 
the stairway approaches of the Beuel side. 


(To be continued.) 





THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 


(By our New Yorx CorRRESPONDENT. ) 
(Concluded from page 81.) 
Impact. 

Tue final session was opened by a paper on 
‘*Impact,” by W. J. Keep—a most accomplished 
investigator, and of pre-eminence in his researches 
in cast iron. A few brief extracts will show the 
drift of this paper. The author said : 


The object of this paper is to show the influence of im- 
pact upon test bars of various sizes. 

The test bars are lin. by lin., lin. by 4 in., }in. by 
1 in., and 4 in, by 4 in. in section. One set is 24 in. long 
and another set is 12in. The bars are of tool steel having 
a uniform spring a produced in a gas muffie by the 
Detroit Edge Tool Works. Each bar was then ground to 
the exact standard size on a surface grinder. 

The recording ap’ 
bars in clamps which rest on bearings exactly 24 in. or 
12 in. apart, made of spring steel, so as to move laterally 
as the test bar bends. The impulse is received by a cage 
clamped to the centre of the bar, and the motion is multi- 
plied five times by an arm which carries a pencil at its 
end, which makes an autographic di m of the move- 
ments of the centre of the test bar. The rearend of this 
recording arm is hung by a piece of 4-in. spring steel. At 
one-fifth of its length from this end, the cage, which is 
clamped to the centre of the test bar, is suspended by two 

-in. pieces of spring steel, one on either side of the arm. 
tween this and the pencil end is a parallel motion which 
causes the pencil to travel in a straight line, at right 
angles to the motion of a flat piece of paper which slides 
under the pencil point. 

During an impulse all of the steel suspension pieces of 
the recorder are in tension, and as there is no lost motion 
the pencil records the motion of the centre of the test 

This recorder fits three testing machines, of which 
the following is a sufficient description : 

4 4 12 shows a dead load single-lever machine with a 
100-1b. — rolling out on the beam, the load being 
applied to the test bar through a post which rests in the 
cage of the recorder, which is clamped to the centre of 
the test bar. The crank by which the weight is moved 
along the beam also moves the record paper. 

Fig. 13 is an impact testing machine, with its hammer 
swinging on a wooden vertical arm 6 ft. long. The 
weight of the hammer can be varied between 25 lb. and 
100 lb. A graduated arc having holes at distances equal 
to din. increase of fall, with a trip, allows a fall from 
sin. to6in. The anvil against which the recorder rests 
weighs 1000 lb., and this rested against a 20-in. brick wall 
when the tests were made. 

Fig. 14 is a direct impact drop-test machine, with the 
same hammers hung on a horizontal wooden arm 8 ft. 
long, which allows the hammer to fall practically in a 
vertical line without guides. The hammer is fastened by 
a cord to a timber overhead, and is then raised or lowered 
+ bi thumb-screw until it is exactly the required height 
above the test. bar. The cord is cut by a tinner’s sni 
to let the hammer fall. With a swinging hammer the 
bar receives the impulse in a horizontal direction, and 
the bar bends until the motion of the hammer is stopped. 
The bar then springs back and throws the hammer away, 
when it is caught by the hand and cnet to the trip for 
the fall from the next higher point. The dead weight of 
the hammer is carried by the vertical arm to which it is 
attached, therefore it is the impact only which causes the 
deflection of the test bar. The bar receives only one blow, 
and when the hammer leaves its surface it vibrates unti 
it comes to rest. With a direct drop the mer acts 
on the test bar as a dead load, and also by impact. When 
the motion of the direct drop hammer has been stopped 
by the elasticity of the test bar, in springing back the bar 
must lift the hammer as a dead load, and toss it upward 
when it reaches its normal position. In both cases the 
test bar, when the hammer leaves it, vibrates until it 
comes to rest. The hammer with the direct drop falls 


tus (Fig. 11) holds the ends of the | « 
‘be 





again on the bar, is tossed a second time, the bar vibrating 
until at rest, when it receives the hammer again, which 
finally rests on the bar, bending it as a dead load. 

The results are tabulated below ; and, in addi- 
tion, there were some 33 diagrams taken, which 
cannot be given for lack of space. 


TABLE I. 
Deflections in Inches. 
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| . TES ° “ 
giiaj4ial2|4)2/4) 5 
A a | si2|8! & 1818 8 
in. in. in, | | | 
1 X.1 x 24] ,0028 | .0056 | .0084 | .0112 | .0224 | .0336 .0148 0560 
1 Xx } X 24) .0056 | .0112 | .0168 | .0024 | .0448 | 0672 .0896  |1120 
} X 1 x 24) 0224 | .0448 | .0672 | .0896 | .1792 | 2688 | .3584 14480 
4 x $x 24) 0448 | .0896 | -1344 | .1792 | .8584 | .5876 | .7168 | 3960 
1 x 1 x 12) .008 | .0007 | .0011 | .0714 | .0028 | .0042 | .0056 | .0070 
1 x } x 12) .0007 | .0014 | 021 | .0028 | .0056 | .0084 | .0112 | -0140 
i x 1 x 12) .0028 | .0056 | .0084 | .0112 | .0224 | .0336 | .0448 | ‘0560 
x # X 12) .0056 | .0112 | .0163 | .0224 | .0448 | .0672 | .0806 ‘1102 
Taste IC. 
q Defiections with Swioging Hamme-. 
8 
4 = — 
a . Height of Fall in Inches. 
3s | ay ate mn TT SS a od 
g se: | | 
m | BS /OIn. |} In. |1 Io. | 1h Io.) 2 In. | 23 To | 3 In. 
Ib. Say 
ere 25 .0 | .060 | .087 | .105 | .122| .130 | .144 
otal 50 0 | .075 | .107 | .180| .150 | .162 | |176 
saz 75 0 | .088 | .126 | .152 | .175 | .193 | ‘210 
eepot de We .0 | 099] .141 | .172 | .200| .220 | 240 
tee 25 .0 | .077 | .110] .189 | .158 | .175 | .194 
22 3 50 0 | .100 | .145 | .174 | .201 | 296 | ‘250 
ses 75 0 | .122] .175 | .210 | .241 | .2971 | ‘300 
="259(| 100 0 | .441 | .200 | .241 | .280 | :314 | [347 
b> 25 0 | .110 | .165 | .205 | .237 | .270| .300 
fas 50 0 | .168 | .242 | .300 | .350 | -4c0 | ‘435 
sex 75 .0 | .210 | .814 | .885 | .448 | .508 | 550 
on 100 .0 | .260 | .370 | .460| .532 | .605 | ‘665 
mir. (| 25 -O | .150 |} .225 | .280 | .822 | .865 | .410 
S2s)| 50 .0 | .280 | .382 | .410 | .470 | .530 | ‘530 
s8x)| 7 .0 | .295 | .425 | .525 | .600 | .670 | -732 
com (| 200 0 | .842.] .493 | .610 | .7¢5 | .791 | ‘870 
Db. 25 0 | .035 | .048 | .057 | .069 | .078 | .084 
ores 50 0 | .044 | .065 | .080 | .093 | .107 | .119 
dda)| 75 0 | .053 | .080 | .099 | .118 | .133 | 149 
—a™(! 100 0 | .062 | .093 | .115 | .138 | .155 | [174 
Be. 2 | .O | .046| .062 | .026| .090| .100| .110 
2 J) 50 | :0 | .058| .o84| 100 | <118 | 1133 | [147 
Ssa)| 75 | 0 | .069 | .160 | .120 | .140 | .160 | 177 
perert | 1€0 | to | Joso | [115 | 1138 | [162 | ‘186 | ‘203 
Be.(| 2% | .0 | .060| .0%0 | .110] .125 | .139 | .150 
—-— 50 .O | .080 | .115 | .140 | .161 | .182 | .200 
San 75 0 | .100 | .120 | .175 | .200 | .223 | [246 
sen {) 100 0 | .119 | .166 | .200| .234 | .265 | .c93 
Be. (| % .0 | .070| .100 | .126} .148 | .155 | .181 
2 gi 50 0 | .091 | .131 | .164 | .191 | .218 | /239 
fsa) 75 | .0 | .117| .165 | 207 | .288| .270 | .295 
smi {} 100 | 0 | £140 | .197 | .201 | .230 | .315 | .845 
Taste III, 
e & | Deflections with Direct Fall Hammer. 
" = 
s s Height of Fall in Inches. 
a a. 
gg 2S ' im 
a = /otn, | §-In. | 1-In. |1}-In. | 2-In. |2}-In. | 3-In. 
Ib. 
BP. 25 | .005 | .065 | .o92 | .119 | .120 | .145 | .150 
ott 50 | .010 | .080 | .115 | .140 | .159 | .174 | .187 
sz | 75 | .015 | .100 | .135 | .162 | .181 | .201 | .219 
wed 100 | .020 | -116 | .160 | .187 | .209 | .230 | .248 
BE. (| 25 | -oun | .087 | .130 | .156 | .174 .193 | .205 
ae 50 | .023 | .112 | .165 | 196 | .221 | .241 | .265 
&8 x | 75 .034 | .134 | .191 | .229 | .262 | .289 | .316 
rine 100 | .047 | .161 | .221 | .266 | .305 | .339 | .370 
BE, 25 | 016 | .145 | 205 | 51 | .285 | .315 | .340 
sgt 50 0g4 | .24¢ | .817 | 1876 | .420 | .454 | .483 
aes 75 | 126 | .309 | .415 | .485 | .581 | .571 | .6l4 
aia 100 171 | .359 | .482 | .564 | .620 | .670 | .715 
BE. ( 25 | .070 | .206 | .300 | .365 | .418 | .456 | .492 
oe 50 | 141 | 1382 | 1458 | .695 | 1578 | 1618 | .652 
223 | 75 .250 | .453 | .586 | .663 | .720 | .766 | .800 
eee 100 | .333 | :5€6 | .702 | .790 | .851 | .900 | .943 























The author concluded with the following state- 
ments : 


Impact Tests.—There seems no better way to deter- 
mine the resilience of a material than to support a test 
bar at the ends and deliver blows at the centre, After 
a test bar has been tested in this way, it is desirable to 
find its resistance to impact without any distortion as a 
test of brittleness. To do this, a portion of the same bar 
should be clamped on the anvil of the testing machine so 
that one end shall project. Blows should be delivered 
on the projecting end. 


In respect to size, he said : 


Size of Test Bars for Impact.—An examination of the 
diagrams shows that some one size of test bar must. 
selected for comparisions. The size for cast iron, which 
would seem to give the best results, isa bar 1 in. by 1 in. 
by 24 in., struck with a 50-lb. hammer. This has the same 
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ive proportions as a bar 4 in. by 4 in. by 12 in., and 

if re b. hammer is used, the record is the same as 
with a lin. by 1 in. by 24 in. bar with a 50-lb. hammer ; 
but this does not take into account the change in grain 
due to size of casting. — 3 

Impact with a Swinging Hammer.—On account of this 

iving simple impact unmixed with dead load and other 
modifications which accompany the direct fall, the swing- 
ing hammer appears to be the best mode of application 
of impact for ordinary test bars. Its convenience is 
greatly in its favour. It does not affect the surface of 
the test bar. The height of fall is exact to}in. It can 
be operated by hand rapidly. Blows should be begun 
with the same drop at all times, which should be less than 
the lowest possible breaking drop, and then each dro; 
should be increased by 4 in. until fracture takes place. 
repetition of the same drop will not break the bar unless 
it injures the position. 


Tae New Sours Station, Boston. 


The next paper was one which had not been dis- 
tributed in advance, but which nevertheless re- 
ceived a most careful and thorough discussion. It 
was a complete and elaborate description of ‘‘ The 
Mechanical Equipment of the New South Station, 
Boston, Mass.,” by Walter C. Kerr. It is believed 
to show one of the best examples of modern rail- 
way stations, but the paper cannot be abstracted 


ROER 





the pressure when once obtain if so desired, and in 
the experiments they were so held for hours at a time. 
The pressure applied by the press upon the piston forces 
the lead down into the cylinder (as indicated. by the 
dotted lines), thus packing it successfully. The piston 
must fit the cylinder accurately and smoothly; otherwise 
the lead (not the liquid) will leak out around it. The 
cylinders used were 5 in. in diameter and 7 in. long. The 
inside diameter varied from 4 in. to 1} in. Wath such 
cylinders the following pressures may be obtained : 

1} in. in diameter 100,000 1b. to 150,000 Ib, 

1 ” %” oe 1 , 000 ” ’ ” 

” ” eve 200,000 ” 300, 000 ” 

3° ” ose 300,000 9 400,000 ” 
Most of these cylinders have been forced to higher 
ressures, but always with more or less injury to them. 
ost of them were made of one piece of tool steel, 
although quite a number of them were built up of con- 
centric pieces shrunk together. The best results were 
obtained with cylinders made by Brown and Sharpe, of 
one piece of special tool steel from the Howe-Brown Com- 
pany, which, without much tempering, was hard enough 
to keep its shape; but no matter how hard the ma- 
terial may be, the cylinder will yield more or less 
under high pressures; and for this reason it is better 
to make the plug O and the lower piece of the piston 





P of softer steel, so that under the pressure these 
may also spread. This was found to be absolutely 
necessary in working with the }-in. cylinder under the 
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on account of its length; we shall, however, 
refer to it in a separate article. It is a model of 
Westinghouse ability, and cost not far from 
1,000,000 dols. 


Compressinac Liquips. 


The next paper was called, ‘‘ High Hydrostatic 
Pressures and their Application to Compressing 
Liquids; A New Form of Pressure Gauge,” by 
F. H. Stillman, who said : 


The paper is practically divided into three headings : 

1. The method and device used in subjecting liquids to 
high pressure. 

2. The method and apparatus used in measuring the 
compressibility of liquids under such pressures. 

3. The application of the last method to the measure- 
ment of the pressures themselves or a new pressure gauge. 


The treatment was as follows : 


The liquid to be subjected to pressure is placed in a 
lead tube. In working with liquids that would attack the 
lead (¢.9., strong acids), there may be placed in the screw 
cap a collapsible platinum tube T, Fig. 15, which is closed 
with a lid of the same material and placed in a heavy 
steel cylinder (C, C, Fig. 15). The lower end of the cylinder 
being closed with an accurately fitting steel plug O, the 
upper end with the ‘gn P, the pressure is applied to 
the lead tube and the liquid within it, by means of an 
hydraulic machine. 

The lead cylinders are placed inside of a steel cylinder, 
such as shown in Fig. 16, in which the black square re- 
— & solid block of lead, resting upon a narrow 
shoulder; and upon this rests 9 piston, which is supported 





from side spring by a following screw designed to hold 





higher pressures named. Indeed, with this arrangement, 
even hn gt pressures than those above given have been 
obtained ; but in these tests the cylinders suffered con- 
siderable injury. It will be observed that it is the con- 
tinuous lead packing that is responsible for the high 
pressures obtainable with this device; and it should be 
stated that, no matter how high the poems may be, 
there is never even so much as a trace of a leak while the 
pea is being applied. On removing the pressure the 
iquid, in expanding to its original volume, will often 
loosen the lid of the lead tube; and in case very high 
pressures have been used, the lead tube, in stretching to 
its original capacity, will often be pulled completely in 
two. Liquids are ~ no means “ practically incompres- 
sible” when they get in this machine. The expansion 
on relieving the pressure is very apparent, and so great 
that you could measure it with arule. Even in working 
with some of the lower pressures, a column of water 5 in. 
long will expand 4 in. or more. The compressibility of 
liquids may, under these high pressures, be very accurately 
determined in the following manner: The little pic- 
nometer bottle (shown in the middle of Fig. 17, and 
differing from an ordinary glass-stoppered bottle only in 
that the top of the stopper is expanded into a little 
bowl or cup which, when the vet ge is in position, com- 
municates with the interior of the bottle by means of a 
very fine capillary hole through the stopper) is weighed 
accurately, empty, then weighed full of mercury, which, 
of course, gives the weight of the volume of mercury 
necessary to fill the bottle. The mercury is then poured out, 
and the bottle filled with the liquid whose compressibility 
is to be determined, the stopper inserted firmly, and a 

uantity of mercury poured into the little cup. Although 
the mercury is much heavier, of course, than the liquid 
(eg., for example, water) in the bottle, the mercury can- 


not pass each other in the capillary hole. Any difference 
in pressure, however, will allow either the mercury to 
a me ws en or —— Pasian the bottle to 
ow out, depending upon whether the pressure is higher 
without or within the bottle. The little bottle loaded in 
this way (with mercury in the cup, and the liquid whose 
compressibility is to be determined in the bottle) is placed 
in the lead tube, which is then filled up with water and 
subjected to pressure in the usual way, when just enough 
mercury will enter the bottle (and fall to the bottem) to 
make up for the compression experienced by the liquid 
(water) in the bottle under the pressure applied. On re- 
moving the pressure, a quantity of the liquid (not the mer- 
cury) will be forced out through the stopper; but this 
does not matter, as everything is estimated in terms of 
the mercury, which is then poured out, dried, and 
weighed, and from the weight of this quantity of mercury 
and the weight of the quantity required to fill the bottle, 
the compressibility of the water liquid is estimated. 
This, of course, neglects the compressibility of the small 
quantity of mercury that found its way into the 
bottle while the pressure was being applied. This will 
have to be estimated in a special determination in which 
a slightly different bottle is used. For this determina- 
tion the top of the stopper need not be expanded into a 
cup; but the lower end of the stopper must extend some 
distance into the bottle, which is simply filled with 
mercury and weighed (the weight of the bottle havin 
been determined), placed in the lead tube, which is fill 
up with water, and subjected to pressure as above. In 
this case the water from around the bottle enters the 
bottle to take the place of any contraction experienced by 
the mercury, but being lighter than the mercury rises to 
the top (above the lower end of the stopper) ; and so it is 













not enter the bottle, because the water and mercury can- 


a corresponding quantity of the mercury that esca 
through the stopper when the pressure is removed. By 
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Compressinc Liquips. 


weighing the mercury left in the bottle, and comparing 
ihe weoteh with the weight of the mercury required to 
fill the bottle, the compressibility of the mercury under 
the pressure used can be determined. In this case, of 
course, we neglect the compressibility of the small quantity 
of water which entered the bottle while the pressure was 
being applied ; but from this determination, and the ons 
mentioned above (compressibility of water), the compres- 
sibility of both the water and the mercury may be 
calculated. : 


As to water and alcohol, the author said that 
under 65,000 lb. pressure, water was compressed 
10 per cent. and alcohol more than 15 per cent, 
He then described a perfect pressure gauge, thus : 


By means of these little picnometer bottles, as shown 
above, the compressibility of the liquid may be deter- 
mined under any pressure up that of the crushing 
strength of steel; and having determined, once for all, the 
compressibility of mercury and of some other liquid, pre- 
ferably water, this method can be used to determine with 
great accuracy the pressure on the liquids in hydraulic 
pe mg &c. It would only be necessary to load one 
of ‘these little bottles with water and mercury, as de- 
scribed, and place it in a tube communicating with the 
liquid in the hydraulic machine, say in some such arrange- 
ment as that shown in Fig. 17. The accuracy of pressure 
gauges 5 pepe depends upon the elasticity of some 
material, 


After speaking of other gauges, he said : 


In this proposed gauge the accuracy depends solely 
upon the elasticity of the water and mercury and the 
balance used in the weighings, and liquids are perfectly 
elastic ; and the analytical balance has reached about as 


high a degree of perfection as any instrument known to 








i 


j 
| 
/ 
| 


ee 


sean ann rntnteaesansenemaennttaernercnpraien 


FES AMOR BORE PEW kana aygn nahin nr eae 


essere sere enna neree, a Aa TA 
if Sa a. Sa 











[FEB. 9, 1900. 


ENGINEERING. 


184 











ATSnoraqgo prnom oy ‘pagzzeArp sazeM OY} Aq 4yFeYS TOOUM 
-1098M 04} 98 papers sem sv jooymAY OUlZua UIKO4S B48 
4£810u0 jo 444Uenb oures oy} optaosd 03 so141gUenb A[tep 
queroygns ul ~eoo yytm Alrenjodaed porddns e10m acu0lTy 
-yed yous yy ‘temod 103 Jayem jo youy ve Aq poroduequn 
sosodind ZuLInzoejnUVUl 10} 0418 B 409/98 07 E[Q¥ BUIeq UT 
poured st oSujuvape 48013 e—[eoo Jo uolysnquico oy} Aq 
‘a-—ATpetoyiyae ouop Ft ‘arg { AQITeoOT, aepnoaed @ UT 
euop oq 4ysuU 41 orngeNT Aq oUOp ST HOM O44 UY 4vq9 ‘SI 
uoseel ba ‘ONTVA SUIyUAl] SITY} Wey} gUNOUIs JossO, OUOS 
eq Apisvo Avur onyea tenjoe sy “Aouour jo uns ‘peatooor 
Ajpenuus ‘eziuyep Ajarey urez100 @ pesoxe youuBd eNTBA 
S4I 98q} ‘s1s9u13ue pegijenb jO uorssessod oy} Ul Byep 
pus somvmoyreur Aq ‘eaoid 04 organ SI 41 ‘SuLIeprsuoo 
G18 OM JUSTIOSKE JO PULY IB[NOTZIVd O43 JO ES¥O OY UI 4Vq4 
suoddey os 47 “4UOUIES¥O O42 JO ON] BA JOHIVUL ATV} OY} ST 4I 
‘kes 0} SI4Vyy, *99%38e 243 Aq 4SOT ON[VA O44 SI GOUSIOHIp 
ey ‘yUeULes¥e oy} JO pealadop Zuteq 1043¢ 078980 O43 07 
4J9| ONTA 949 pus ‘UOXe} SBM QUSTIES¥O O44 BIOJog 078489 
ey} JO onjea oy3 jo Suoruido 11044 sseidxe 0} UT peT[eO 
O18 SOSSOUJIM ,.[VIOIOMIUIOH,,  “guoTEs¥o UB jO ON/BA 
qoyrVUl Iteyz oy} ‘AovINOO’ [ROTyeUIENIBUT YIM “yno JeqdIo 
04 e[qissodmt st 41 ‘Barywods Alperouex) { pouruiez0p 
OQ gUStIOS¥e SITY JO ONTVA JORIVU Ate} O43 [[VYs MOF 


: ples OF] «*0.1N9109 siyy 07 peqoofqns useq pey oY 
@S8¥O Ul O1OM SOTqITIGQIssod oy} 4eYyM OUTSeUT ATUO Wed 
eousIpne siy os ‘pouturexe-ssO10 jOU SBM IOYIN 
ey], ‘“WoeUlUexe-sso10 uO polepunog szioedxo 
ey} 7Y} SBM UO sseTys pre, ey JuIod euo ‘MON 
“*SMOLA UMO STY 09898 03 poposdoid JoYyyNe oY} ‘UdAIS 
SOUSPIAS OY} UO SJUOWIUIOD OUIOS ZuIyVUL 19z;V 





*£[[O} JO soord B oq 4snuZ s19U0T4140d 9Y3 yo 410943 043 coueYy 
pus ‘ 4410do01d jo eoe1d & eq you prnod ‘efqrZaezUt ‘poxey 
jou ‘Ajtamov jo g1un @ Zateq ‘remod-es10y YW “AGALI Sty} 
uo pazeicueS JoAcI0ym sreMOd jo 41UN Yow 03 e[qvordde 
Ajpenbe ‘asa sty3 wio1y Zay4j;nse1 19Mmod-es10y @ JO on BA 
qoyx1VU O44 S¥ ZuIYyy Yons OU oq UB O10q3 ‘o10JO1044 { asn 
@[QBUOS¥eI 10430 10; 10 Jamod 103 19q3eq4H ‘pesn eq prnoo 
10384 9043 o104M QUO ATUO 944 SBM 4Ods 484} oBNBO0qG 
‘remod oeyeioueS 03 (431M porojzoqgur A310 943 Yoram 
‘pourejurem Aoy3 “44811 ATUo 043) [[9} 41 Se pesn eq pjnoo 
19jVM Bayley oy} o1oyM oovld senoy4sed oY} 98 4ydooxe 
e1oymduse plos ueaq eaey prnoo A410 eyy jo 408 o43 Aq 
Ppealidep SBM JOUMO §}I YOY jo ,, sigMOd-9s10Y ,, O44 JO 
OUOU SB ‘4°8Y} POUITB[O OSTe QOUEJEp 04} 10j SOSSOU4IM OT, 
*pedojesep 
Apeoaye jt ueae ‘eorid Aue 48 oZaptatid 043 Jo Joseyo 
-ind @ pug 0} 4[NOWJIp 41 oNBU 09 SB SoTzITIO’S UOTye3I10d 
-SUBI} WOIJ OFOMOI O8 AZI[VOOT B UL Po}PBNZIS SUM [[BjJ19}EM 
oy} e104 ‘e0UB4SUT JO} ‘esII’ P[NOM es¥O BYONg ‘190019 
-yed ey3 Aq pouleysns ssol [enzow oy} paeoxe 4yZIM 41 
8ESVO UIBI90 UI 4uq ‘10284 SY} JO OSN SIGy OF ONTSA [enuUY 
e[qissod ysoy3ty 049 4svoy 48 OAIZ pfnoys uoreyndu0O 
SIUT, “eSettatid yove 48 pus 4U0}xe oul¥s O49 0} 1oM0d 
Suyeiouss jo suveul [eormouooe pus e[qvorjovsd s0Y30 
ZuiynzysqQns JO 4800 94} 93BUITySe 04 ueqy pus f oSapALId 
yova ye aved 04} ynoysnorq} Jomod 103 o[qe[Iwae sem 
1298 94} YOIYM 0} 4U9}xe 4OBxXe O43 UTEQI008" 04 “4S14 
‘SBM JOUO0TZTI}Ed ORs 04 1098 O43 JO O8N SIG} JO ON[wA O44 
ayemiyse 03 Avm oy} 9843 ponsse A410 oYyy 10} JoSUNOD 
‘ouIqing 8 48 Jemod Zuyeioues 10j ‘s0INjOejNUBOL 
qova fq fa aan pesn sem 47 ‘Wey MOTEG — 04 
sestuieid e804} Ysno143 MOY 831 Ysturearp A;qviooidd you 
Plnogs yom ‘npsups2 u2 44 jo osn ofqeuosear Au¥ 


¢ 
° 


uw * 





exsu 443m Ay, 98q44 Jop1o ut eAOge woz sostmeId 
11043 Ysno14q3 UMOP eMIOD 1ezBM O43 SABG OF 94S 
eyu3 ‘Ajemeu : 8098480 aro 0} guemlesveo us Ajduis 
qnq ‘J[esqt JayvM 043 jo drysi0euMO 043 UsAD YOU BBM 
sesimeid I1044 Lange | 10784 JO UOISIOAIp oy} Aq 480, py 
SIOUMO OY} YOIYA Sag, eyy, ‘Jemod-esioy ve se UMOT 
AqIpouuioo yons ou st e049 Alfeor 4¥q} pus ,.‘sI0M 
-osi0y ,, Aue jo paatidep used 40u pey si9u0T4140d 943 ‘g0Ry 
jo quiod ur 48y3 pen3iv fey} ‘siouoyMed ey4y jo 410044 
oy} 03 Ader uy + “yuBpuszep O43 103 sossouqtm oy} Aq UOT} 
~esueduioo qsnf{ eq 03 pozyiumipe Aououl jo unowe oy} Uy 
JeZ1e, sour Auvul o10M suIns eseyy, ‘spop 000‘008‘T 94 
= 000‘00¢‘T Mozy 48 pozeuI4se ATsnorzeA Uns B 0} 0783 
-01928 04} UL poyuNnoUI¥ ‘s1oU0Y440d 044 10} sassouyIM [VIO 
-19UIUI00 eY4 pus y10dxe ey} Yy}0q Aq ABM sIq4 Ul possessE 
88 ‘19M0d 10} 1098 OY} JO SN G19UT OY} 10j OSvUIEP OUT, 
“WY WOIy USXZ Joquinu ey} Aq 19Mmod-es104 
T JO onyea yoxremr 04} Zurtd4jdyjnm Ajduis 4q punoy oq 
Avul ‘a1ojoi19y} ‘1euMoO Yyowo ouOp Ainful [eouvug ey, ‘¢ 
*810M00-O8104 
jO Joquinu oz1uUygep UTEAI00 B ‘A410 eG} JO 408 oY Aq ‘10A0 
10} 480] Sey sSesaTtALId Og O43 JO YORA Jo AoUMO OUT, *Z 
“91 Ur [vep OFM 
9804} 03 UMOUH ‘on[VA JoxTeUI oZLUYEp & Zulavy sv ooUSY 
pues ..“jax1eM 04} UO,, SB pereprsuco eq Ava yoIqm— 
A4ytpouuos e—Aqaedoad jo aoa1d ¥ st samod-9s10y VY ‘T 


: SBM g10dxe eu Jo yueUIE;eIs OY, ‘oouesord 
Iley} Ul pus oully styy ye AuOUIT}sSe} 11043 MOTAOT 
0} Yoo}lopun ey pue ‘ueUI plog & sl poomys0y 
“IT ,,tortenb Aqjeid AoA & SeM,, PI Jopuom 
ON ‘Sdooulsue [eoIUBYyOeUL OY} JO ([eqIT JO IBOz 


“OLA 


TOF posn oq JOUTBO ,, UOPORSBUL,, PIOM O44) SJUBID 
TeNne][94UI OY} JO OUIOS pasuRI o1OM OPIS I9YyII0 
uo puv ‘son[vA SUIUIeJep OF 4INS & OUIBO SIYy 
wmoiy pue ! uonerodioo ev youd 03 aouRyo @ mes 
JO ‘peaolisse JoyyIe o10M uUIeeI4s 949 SuOTe sI0UMO- 
~[[tu oy} pure ‘9133057 porto Ajsnoruoydne yoo1q ¥ jo- 
S109VM OY} YOO} ‘-ssvpy ‘19980010 A, Jo AZID OYy 4eyy 
SUI98S 4J “poomMyHooy “g “oex) Aq ,,‘1eMOg-es10F{ 
@ JO on[eA CY} UQ,, ‘peTjvo sem zoded peuy oy, 
"aa MOg-asuoH 


“*eo18 OIUEp jo uo4sId B 41K (pequiosep eAoge 
8@ yons) JepurlfAo pus eqn pol @ ut paovid yr ‘yI0M jo 
SUI] 10430 UL pesn eq UeAS 4Y4SIUI 47 «‘ouTyoBN oLfNeIpAY 
Aue 04 41 YOV}98 pus 41 4ONI48U0d 03 10448U Asve UB Yons: 
eq pinom gt pus ‘ojdunis os SI 41 YygIM payoouuoo Zu1q4 
-A10A0 { S190ULZUe [eolUBYyOOU 0} 4se103UI AreUIpIO ULYy 
910UL JO oq p[noys pesodoid ouo oy} sv oSneZ w yons 4eq4 
Suryury3 djey youuvo 7 puv { psepur jomol ve se popseZox 
oq ‘mouy J 88 Jj Os ‘prnom ‘eZuvl & yons ox, SuryyAue 
qnoysno1y}4 ‘siq4 sv 48e13 sv sernssead o1nsvoul prnom 4843. 
e83ne3 YW ‘peuoruem spunod puvsnoy} peipuny yerosos 
944 JO oZuvI OY} YnOYSZNOIY} “q] [ JO eanssead Ur seoUsIEyIp 
q090j9p 0} SoUB[Teq poos AjquUOS¥eI ¥ e[QuUe 0} 4YUaTONJNS 
eae Ainoieul jo se1yyuenb oy4 ‘1eyewvIp ut “ut F Aq Zaoy 
“Ul Z 9[390q @ YZIM SUTyIOM UeyM Wea 4nq { pesn 073909 
ey} JO ozIs 043 Uodn puedep ‘esinoo jo ‘prnom ArnosouL 
josoynyuenb eyy, ‘Aovinooe 10}¥8013 441M opeul eq UvO- 
484} COUSIOS 03 UMOUH UOTwUIUIIe;ep & A[piey st 91044 
pues ‘Ainoseul ZurqZ1em Aq seuinjoa Zuiuimusejep uodn 





saZury e8neZ siya jo Aovorjep 10 Aovinoov eyy, *ecue.08: 





NNOG LV @ 


CIgt avg sas ‘uoudisosag? 40,7) 


NIHY UWAATY 


a HL 


SSOYUOV AVYVdIYvda 


GQHHOUV 











FEB. 9, 1900. ] 


ENGINEERING. 














CONSTRUCTED BY 


SCREW MILLING MACHINE. 


(For Description, see Page 186.) 





MESSRS. JOHN HOLROYD AND CO., LIMITED, ROCHDALE. 

















Fia, 2. 


be fully compensated for his loss, other things bei 
gs bein 

+ rand and perhaps much more than fully compensated. 
_ other things are not equal, and he may require a 
‘urther sum before his total loss is made entirely good to 
im. How much this extra sum will be must depend upon 
conditions, which will vary with every case, respecting 
© amount of water diverted; the maximum and mini- 
mum flow of the water before and after the taking; the 
Size of the water power, and the size of the auxiliary 
steam plant. It may be that the quantity diverted is so 
& proportion of the whole as to leave no value to 
- t remains; or that the turbines formerly used were 
large to be used efficiently after diversion. These 


are details of relatively insignificant import. The fact 











is that the greatest cause of the disagreement between 
the two sides,.in the Kettle Brook water cases, is trace- 
able to the lack of positive knowledge, on the part of 
both sides, as to the actual available quantity of water 
flowing each day in the year at each fen The 
petitioners claimed that the amount was 5,500,000 ons 
per day throughout the working days in the year ; that is 
to say, it was a fixed and invariable quantity. But while 
the civil engineers, who testified for the city, allowed 
5,500,000 as the correct figure for the average flow, they 
claimed that there were frequently whole days when 
there was practically no flow of water at all. Now, if 
the flow was fixed and invariable in amount, before the 
taking, then the average annual damage per horse-power, 












Fig. 3. 

50 dols., assessed by the steam engineers who worked on 
that hypothesis, was correct, even if judged by the theory 
of the city’s witnesses. They would admit, that is, that 
it would cost, on an average, that much per annum to de- 
velop a horse-power by steam at the average of these 

rivileges. The steam engineering experts for the city, 
Lote pote moment | that the — of water _ each privi- 
lege was so uns y as to make a steam plant necessary. 
if the water were to be used at all, ; hence, only coal 
was saved by this use of the water. 


The author concluded by urging the importance of 
fixing the questions, since the cities were acquiring 
stream after stream under legislative process. 
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gentlemen criticised did not emulate the Bible policy 
of turning the unsmitten cheek in all meekness, but 
rather emulated the Old Testament process, and 
girding on their swords proceeded to smite hip-and- 
thigh. Then the discussion ran on the plan of 
using in law suits professional experts employed 
by the State. But this would never meet with 
favour from any but the experts sure-to be em- 
ployed, and the subject was concluded by a resolu- 
tion empowering the council to appoint a committee 
on valuing a horse-power. The meeting then ad- 
journed ; and it may be said of it, that it was not 
only the largest as to numbers—those registered 
being 706—but that the papers were of the greatest 
— and were as a consequence, very fully dis- 
cussed, 





SCREW-MILLING MACHINE. 

On the preceding page we illustrate a machine for 
milling screws, patented by Mr. H. Liebert, manag- 
ing director of Messrs. John Holroyd and Co., 
Limited, engineers and toolmakers, Perseverance 
Works, Milnrow, near Rochdale. The machine 
illustrated deals with screws of any length and of sizes 
up to 1? in. in diameter, of which the section of the 
thread is not more than @ in. square. 

The patentee claims that screws can be cut on it at 
a far greater speed than has hitherto been possible. 
The machine can be manipulated by an. unskilled 
operator, and one man can mind four or five ma- 
chines. It is further stated that the work turned out is 
far more accurate in pitch and regularity of groove 
than if produced on a lathe. This result is accounted 
for by the full depth of the thread being cut at one 
operation, and also by the nut on the guide screw, 
which gives the work its forward and rotary motion, 
being made adjustable so that all backlash can be 
taken out. The work revolves very slowly in its own 
stay, and the cutter, being well lubricated, evolves no 
heat ; so that expansion and contraction, which give 
so much trouble in ordinary screw cutting, are entirely 
done away with, and the screws produced are a copy 
of an accurate guide-screw. When the machine was 
first designed, it was made with the idea of dealing 
with cheap screws only, such as furniture screws, 
copying-press screws, and possibly, if sufficient accu- 
racy could be obtained, railway carriage coupling- 
screws, &c.; but it was found after the first few trials 
that accuracy was one of the-merits of the machine. 
The lasting power of the cutter is another very im- 
portant factor to insure the success of the machine ; 
and by experience it has been found that the cutters, 
when well flushed with a good lubricant, will machine 
as many as thirty l-in. diameter four-threads-per- 
inch screws, 6 in. long, without being sharpened, the 
last screw fitting the sample nut as accurately as that 
first cut. 

The machine consists of a short bed about 5 ft. 
long, mounted on a tray and legs, the former catching 
and returning all the lubricant to the pump and tank 
situated at the back of the machine. At the right- 
hand end of the bed is a universal headstock B, which 
has three adjustments, a rotary and cross adjustment 
which gives the cutter its proper angle and position 
for cutting either right or left-hand threads, and a 
vertical aiumuaih or regulating the depth of the 
cut, All these adjustments are controlled by indexes, 
and the vertical movement (has, in addition, a quick 
withdrawing motion E, which can be operated without 
altering the depth of the cut. The vertical slide A 
has also a stay C, with lock-handle D to give it addi- 
tional support. The auxiliary spindle is driven by a 
cone pulley with two speeds 7 in. and 5} in. respec- 
tively for a 2in. belt, and drives by means of gun- 
metal gears the cutter spindle, which is of steel and 
hardened, and runs in hardened conical bearings 
which are adjustable for wear, and are lubricated by 
a solid fat lubricator. 

At the left-hand end of the bed a bracket F is cast 
on, carrying a hollow tube K, and the two dividing 
discs G and H for cutting multiple threads. This 
arrangement, when the discs are disconnected by 

utting the catch L out of use, enables the hollow tube 
K to be revolved with its dise H, without revolving 
the disc G, which is keyed to the change-wheel O. 

Through the dividing discs and gear-wheel O, con- 
neated by a sliding key, runs the hollow tube K, which 
gives the work its rotary motion. The front end of 
this tube is carried by a sliding bracket M, which is 
connected by an adjustable nut N to the guide-screw, 
and receives from this its forward motion, the two 
motions being connected with swivel frame and change- 
wheels, which enable the pitch of the work to be 
altered as desired. This guide-screw is driven from 
the end of the bed by a cone pulley R, and has an 
automatic stop motion and a quick return by power, 
also a hand adjustment. by handwhieel S. The work 
which is held at one end by the chuck P, is supported 
under the cutter by the stay Q. This stay Q is merely 
a Y-block made of cast steel and hardened, and ver- 
tically adjustable by hand. It is also provided with 





an automatic arrangement for cutting screws right up 
to a shoulder. 

The work is held down in its proper place in the \/- 
block by a lever B (Fig. 2), which is actuated by the 
eccentric shaft U by the handle T. The stay Q forms 
part of a slide V, which carries an ordinary compound 
slide rest with a quick withdrawing motion. 

The working of the machine proceeds as follows : 
A cutter of the correct size, say about 2} in. in 
diameter, cut on three edges, is put on the spindle. 
The cutter head is then set at the x angle, and in 
the centre of the work, the correct change-wheels put 
on for the pitch, the headstock regulated for depth, 
and the nik fastened in the chuck, resting at the end 
to be cut on the stay, and being held down by the rod, 
acted on by the eccentric. The machine is then 
set in motion, and the work begins. The cutter takes 
out the full depth at one cut, the work revolves and 
feeds forward until the required length is cut, when 
the machine automatically knocks off. The cutter is 
then raised Ly means of the quick withdrawing motion 
on the vertical slide, and also the turning tool with- 
drawn; in cases where this is being used, and the 
reversing clutch put in action, this causing the work 
to run back from under the cutter. The eccentric 
actuating the holding-down rod is put out of action, 
and the rod removed, leaving the work held only by 
the chuck, which is now slack ; the work can then be 
taken out and a new piece inserted. 

There is also shown in Fig. 1, at the headstock end 
of the bed, a bracket Y. This bracket is used in 
cutting screws of long length. These are cut in the 
following manner : 

When the work has fed up the full capacity of the 
machine, the end of the work which has just been cut 
projects through the bracket Y, which contains a split 
bush with a hole the same diameter as the work itself. 
The lock-handle A 1 fixed on the bracket Y is then 
tightened, compressing the bush and gripping the 
work. The chuck P is then slackened, and the car- 
riage M run back, leaving the work held by the 
bracket Y only. The carriage M then knocks off, the 
chuck P is tightened. The lock-handle A 1 is slackened, 
and a fresh length of the screw is ready for cutting. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was very quiet 
on Thursday morning, only some 10,000 tons being dealt 
in. There was a decline in prices all round from 14d. to 
43d. per ton. In the afternoon the market was firmer, 
prices recovering from 4d. to 14d. per ton, and the sales 
amounted to about 7000 tons. The settlement prices at 
the close were: Scotch iron 68s. 44d. per ton ; Cleveland, 
68s.; Cumberland and Middlesbrough hematite iron, re- 
spectively, 75s. 104d. and 78s. per ton. A large amount 
of business was done on Friday forenoon, about 
35,000 tons changing hands. New York advices re- 
ported a ay 4 of half-a-dollar in the price of 
iron, and that led to a lot of sales. In the Glasgow 
market the losses ranged from 14d. to 64d. per ton. The 
market was steadier in the afternoon, and on a turnover 
of fully 15,000 tons Scotch recovered 14d. per ton. At 
the close settlement prices were: 67s. 104d., 67s. 74d., 
75s. 6d., and 78s. per ton. At the forenoon session of the 
warrant market on Monday some 15,000 tons were dealt 
in, and prices were a shade harder, though American 
advices were a little contradictory. Cleveland rose 34d. 
and hematite iron 1d. per ton. y some 4000 or 5000 
tons changed hands in the afternoon, but prices were very 
firm, Scotch advancing 44d. per ton, hematite iron 
3d., and Cleveland another 4d., per ton. The ceuing 
settlement prices were: 68s. 3d., 68s., 75s. 10}d., an 
783. per ton. A small business only was reported on 
Tuesday forenoon, when about 10,000 tons were dealt in. 
Prices were very strong. Scotch rose 54d. per ton, Cleve- 
land 5d., and hematite iron 9d., per ton. In the after- 
noon about other 10,000 tons changed hands, and prices 
were firmer. Scotch advanced another 4d., and Cleve- 
land 2d., perton. The settlement prices at the close of the 
market were : 683. 9d., 683. 6d., 76s. 74d., and 78s. per ton. 
Very little business was done this morning, not more than 
about 12,000 tons Soneg pene. Prices were very firm, 
Scotch advancing 2d. and Cleveland 7d. per ton. The chief 
feature of interest was the fact of Cleveland iron being 
now 4d. per ton dearer than Scotch. In the afternoon 
business wasdone at 68s. 114d. for Scotch and settlement 
prices were: 69s., 68s. 74d., 76s. 104d., and 78s. per ton. 
The following are the quotations for No. 1 makers’ iron : 
Clyde, 83s. ton ; der and Gartsherrie, 833. 6d. ; 
Summerlee, ; Coltness, 883.—the yyy tees age 
at Glasgow ; Glengarnock (shipped at Ardrossan), ; 
Shotts (shipped at Leith), 85s.; and Carron (shipped 
at Grangemouth), 85s. 6d. per ton. Day by day the 
amount of business put through hands [grows less. 
Prices, however, are well maintained, considering the 
apathy shown by the speculative public to warrant iron. 
American reports are no longer so indefinite, and an- 
nounce in certain quarters distinct weakness, and con- 
sequently lower prices, and foreshadow already strong 
competition with producers on this side of the Atlantic, 
if they are reliable. Two additional hematite furnaces 
were put in blast — the past week, making 40 of the 
sort, 40 ordinary, and 5 making basic iron—total 85, or 
two more than were blowing at this time last year. The 
stock of pig iron in Messrs. and Co.’s public 
warrant stores stood at 223,845 tons yesterday afternoon, 
as compared with 228,312 tons yesterday week, thus 





showing a reduction for the past week amounting to 
6467 tons. 


_ Finished Iron and Steel.—The satisfactory fixing of the 
ironworkers’ wages for another term has been a redeem. 
ing feature in the iron and steel industries. The official 


figures of the Scottish Manufactured Iron Trade Concilia- 


tion Board show that the selling price for November. 
December was 7/. 8s. 7.73ld., and it is found from 
statistics that for the same two months of the previous 
year the average price was 5. 12s. 7.65d. per ton, which 
at once shows the real advances netted by the manufac. 
turers. A rise of 1/. 163. 2 ved ton appears most satisfac. 
tory, but makers of finished iron state that the profits are 
not in proportion to the turnover of the cost of material, 
and the wages paid are small. All makers have stood 
out for the full prices, and, as a consequence, fresh con- 
tracts have not been booked so freely. Coal supplies 
have not been too abundant, yet the rolling mills have 
been run at nearer their maximum output than since the 
~ was entered upon. The prices for finished iron 

ave not suffered any change. ‘The steel trade has been 
without any special feature during the week. Business 
continues active, and prices are as follow: Angle-bars, 
85/. per ton; bars (round, flat, and square), 9/. 5s. to 
9/. 103. per ton, low test basis; ship-plates, 8/. 10s. to 
8. 123. 6d.; and boiler-plates, 9/. 10s. ~ ton. These 
prices are generally 30s. to 403. ahead of those ruling a 
year ago. Makers do not look for any shading of these 
prices so long as the coalowners are so extreme in their 
ideas as to coal charges. 

Sulphate of Ammonia.—The shipments of sulphate of 
ammonia —— for last week were 3307 tons, making 
the total to date this year 9278 tons, or 1429 tons less than 
those for the corresponding period of last year. The market 
has been quiet during the = few days, and prices have 
been inclined to ease a little. 


Glasgow Copper Market.—Copper was not dealt in last 
Thursday forenooon, but the price was marked down 5s. 
per ton. In the afternoon the price was quoted 10s. per 
ton_up, butno business was done. No business was done 
on Friday forenoon, but the price was marked up ds. per 
ton, and it was put up another 2s. 6d. per ton in the 
afternoon, but without any business being done. Mon- 
day’s forenoon market was also a blank, but the price 
declined 2s. 6d. perton. Quotations for cash were with- 
drawn in the afternoon, but nominally the price was 
about 73/. per ton. Copper was not named in the fore- 
noon market yesterday, and in the afternoon the market 
was still idle. Copper was not dealt in to-day, either 
forenoon or afternoon. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mr. Martin Morrison.—The death has occurred some- 
what suddenly of Mr. Martin Morrison, at the age of 
forty-seven. He was a member of the well-known 
Morrison family of Newcastle, and lived at Faceby, near 
Northallerton. He had a large interest in the Manvers 
Main Colliery, was chairman of the Dalton Main Colliery 
Company, and was extremely well known in coal and 
iron circles. When on his ~ to Sheffield he was taken 
ill at York and died after three days’ illness. He has 
left a widow and several children. 


Armour-Plate Trials.—Three Sheffield-made armour- 

lates were tested on Friday by the naval authorities at 

ortsmouth. They were a 6-in. plate made by Messrs. 
John Brown and Co., and a 4-in. plate from each of the 
works of Messrs. Vickers, Maxim, and Co. and Messrs. 
Cammell and Co. The two thinner plates are intended 
for the protective armour of the new armoured cruisers 
now being constructed. Three shots from a 4.7-in. gun 
were fi at each, and four from a 6-in. at Brown’s at 
the usual distances. The result in each case was under- 
stood to be satisfactory, but full delails are not yet 
obtainable. 


Henry Bessemer and Co., Limited.—The annual meet- 
ing of the shareholders in the above Sheffield iron and 
steel company was held on Tuesday. Mr. Charles Allen 
presided, and moved the adoption of the directors’ report, 
which stated that the net profit for last year was 
20,4047. 10s, 2d., out of which a dividend of 124 per cent. 
was recommended. There is left 23,1827. 83, 8d. standing 
to the credit of the net revenue received ; in addition to 
transferring 500/. to the workmen’s compensation fund and 
wiping out 3701/. standing to the debit of improvements 
pes additions account. The chairman further stated 
that the stock-in-trade—18,793/.—included some material 
intended to go to the Transvaal before the war broke 
out in the form of gold-producing machinery. They 
hoped before long it would be disposed of. With regard 
to the profits, he said although the price of steel had con- 
siderably improved, the prices of coal and pig iron had 
been abnormally high. It would require a panic in the steel 
trade for steelmakers to make excessive profits. Foreign 
competition he regarded as a constant commercial war, an 
urged that in machinery and ideas they must move with 
the times. The motion was carried, and the 124 per 
cent. dividend declared. The appointment of Mr. A. A. 
Hollingsworth on the board was confirmed and Mr. C. 
Allen was re-elected. 

Railway Deadlock at hang well-attended “nate 
ing of the merchants, shippers, and principal consumer 
py be at Grimsby has been held to ier the serious 
delay in traffic on the local line, and what steps should be 
taken to remedy. Statistics showed that the shippers 
of coal at Grimsby were not receiving by 40 per 
cent. the same quantity of coal which was de . 
vered to them Pa : and Ba - — 4 
3d. per ton in freights over places ¢ 
eniel because the shipowners could not get coal de- 
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livered to them in reasonable time. It was stated that 
there are thousands of tons of coal for the Grimsby 
trade standing on the lines between the pits and the 
port, some having been there formany days. The fishing 
trade representatives said they looked upon their posi- 
tion with grave concern. Alderman Doughty was asked 
to call the whole of the traders of Grimsby together 
with a view to the formation of a Chamber of Commerce 
for the protection of the trading interests of Grimsby. 
Alderman Doughty also agreed to head a large deputa- 
tion to the directors of the Great Central way Com- 


pany. 

Tron and Steel.—There is still considerable complaining 
amongst manufacturers of the difficulty they have in ob- 
taining supplies of material, and more especially if the 
mills have to deal with it. The — of old rail- 
way rails are much below the demand. They are re- 
quired for the production of spring steel, shovel steel, 
and similar purposes. d rails are now selling de- 
livered in Sheffield at 5/. 103.—rails that cost, when new, 
4l. per ton. There has been a further advance in the 
prices of nuts, bolts, and other railway accessories of 10. 
to 1/. 10s. per ton. There is a good demand for files and 
other tools; but in the best classes of cutlery, silver, and 

lated goods business is very quiet, and the largest houses 
fave put their workpeople on short time. 


Coal and Coke.—There is no change to record in the 
coal and coke trades. As a rule, pits are working full 
time, and there is a market for all sent to bank. Prices 
are somewhat unsettled, but the following fairly repre- 
sents them at the pit now: Mortomly, 17s. 6d. per 
ton; Silkstone branch, 17s.; Wallsend, 16s.; hand-picked 
Silkstone, 15s.; Barnsley house, 14s. to 15s. ; seconds 
ditto, 103. to 123.; Barnsley hards, 12s. to 13s.; un- 
screened ditto, 10s. to 11s. ; Parkgate hards, 11s. ; steam 
nuts and common coal generally, 7s. to 10s.6d. Foundry 
coke, 283. per ton ; steel-melting coke, 26s. to 27e. ; blast- 
furnace coke, 31s. 6d. For some weeks prices have been 
withdrawn, and they are only now available again. 








Water AT GAINSBOROUGH.—On Monday the Gains- 
borough Urban Council decided to borrow, with the 
sanction of the Local Government Board, a further sum 
of 84007. for artesian well purposes. Mr. Discon, the 
chairman of the water committee, said he hoped this 
would be the last time they would have to come to the 
Council for money for new works.. They had spent on 
an old bore hole 4733/.,.and on a new boring 57507. ; 
while land had cost 1000/., machinery for old boring 
2856/. ; and a reservoir water tower, &c., 7490/.; total, 
21,8297. They hoped 84007. would complete the work. 
The reports of the quality of the water are satisfactory. 





CaTALoGuES.—We have received from the Chatteris 
Engineering Company, of Chatteris, Cambridgeshire, a 
copy of their new catalogue of the mining machinery 
of which the fir.. make a speciality, providing com- 

lete plants for every kind of metal mining. — Mr. B. 
Richard Isaac, fire engineer, brass and ironfounder, of 
145, South John-street, Liverpool, has published a calen- 
dar for the year, which has twelve photographs of ships 
of the Navy, ancient and modern. In the centre is a 
reproduction of a photograph of the new Central Fire 
Station, Liverpool, with the brigade turning out.—The 
British Westinghouse Electric and Manufacturing Com- 
pany, Limited, of Norfolk-street, London, W.C., have 
just issued a new pamphlet describing the Westinghouse 
gas engine. 





Tur Late Proressor THomMAs Ecieston.—We regret 
to hear by this week’s mail of the death of Professor 
Thomas Egleston, the founder of the School of Mines of 
Columbia University, and for thirty-three years Professor 
of Mineralogy and Metallurgy in that school. He was 
well known ia this country also, largely through the 
several series of articles he published in ENGINEERING on 
mining and metallurgy, with particular reference to the 
treatment of gold and silver and other ores. His death, 
which took place at his residence in New York on Ja- 
nuary 15, was not altogether unexpected, as he had 
been suffering from a complication of diseases for several 
years. He was 67 years of age, having been born 
in New York City on December 9, 1832. He entered 
Yale College in 1850, graduated in 1854, and shortly after 
began his studies at the Ecoles des Mines in Paris in the 
domain of science which he afterwards made his own; 
and there he graduated in 1860. He remained in France 
for some time connected with one of the museums, where 
he could give full play to his enthusiastic study of fossils 
and their influence on mineralogy. On returning to 
America he was appointed to the Smithsonian In- 
stitution, setting up at the same’ time as a consulting 
mining engineer at New York, and it was during 
this period —in 1863—that he evolved the scheme 
for the School of Mines, with which his name 
will always be identified. He occupied the Chair of 
Mineralogy and Metallu: until July, 1897, and his 
services in the advance of the great industries of the 
United States cannot be measured, although they were 
unostentatiously rendered. Outside of his professional 
work Mr. Egleston did service—in Government 
Commissions, and in the inception and organisation of 
technical institutions, whose Proceedings contain many 
valuable contributions, for in his writings he was as 
oe as he wasinforming. He was rewarded by several 

‘Diversity de and by the French Government con- 
ferring upon him the riband of the ion of Honour, 
but much more by the success of the School of Mines 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
a attendance on ’Change; the market was cheerful, 
and, contrary to what has recently been experienced, 
considerable disposition to do business was shown. 
The transactions actually recorded, however, were 
not on an extensive scale, owing to the fact that 
buyers and sellers did not agree over-readily as to 
values. Most of the business done was with merchants, 
and as they have little iron to dispose of, it will easily 
understood that the quantities sold were but small. 
Makers were, as they have been all through the winter, 
very firm in their quotations, and being well sold, they 
were in no hurry to enter into further contracts, especially 
as they expect to see better rates ruling in the early 
future than are at present obtainable, Merchants put the 
rice of No. 3 g.m.b. Cleveland pig iron at 693. for prompt 
.o.b. delivery, and most of the business recorded was at 
about that figure. Makers still quoted 70s. for No. 3, 
and were very firm at that figure. No. 1 Cleveland pig 
was 7ls. to 723. Foundry 4, grey forge, mottled, 
and white iron were all about 68s. 6d., but there 
was very little obtainable, especially of oy A 
few inquiries were reported for east coast hematite pig 
iron, but they did not lead to much business owing 
to the fact that there was not much iron available for 
early sale, and makers held out very firmly for their rates. 
The general market quotation for Nos. 1, 2, and 3 was 
80s., but several of the producers would not name below 
82s. 6d. Spanish ore was steady. Rubio was bought at 
20s. 6d. ex-ship Tees for prompt delivery, but there were 
more buyers than sellers at that,price. For delivery a 
little way ahead up to 21s. 6d. was named. Freights 
Bilbao-Middlesbrough were weak for prompt charterings, 
from 53. 9d. to 5s. 104d. being named, but for business 
over the spring months up to 7s. was quoted. Middles- 
brough warrants rose to 68s. 5d., which was the closing 
cash price of buyers. There was no quotation for 
Middlesbrough hematite warrants, To-day the market 
was very strong. No. 3 Cleveland pig was fully 70s., 
both merchants and makers refusing to sell below that 
figure. Foundry 4 was raised to 69s.; and grey forge, 
mottled and white, to about 683. 9d. In the early part of 
the day Middlesbrough warrants rose to 69s. 2d., and by 
the close of the market they were at 69s. 64d. cash buyers. 
There was again nothing doing in Middlesbrough hematite 
ne eg of which there are now only some 5000 in circu- 
ation. 


Manufactured Iron and Stcel.—In the manufactured iron 
and steel industries there is continued very great activity, 
and prices have a decided upward tendency, though 
they do not rise with anything like the rapidity in other 
districts. Steel plates have been put up half-a-crown, 
and a general opinion prevails that circumstances justif 
a further advance. arket rates are now about as fol- 
low: Common iron bars, 9/. 53. ; best bars, 9/. 15s. ; iron 
ship-plates, 8/. 5s. ; steel ship-plates, 87. 2s. 6d. ; boiler- 

lates, 97. 7s. 6d.; iron and steel ship-angles, each about 
Bs and heavy sections of steel rais, 7/.—all less the 
customary 24 per cent. discount, except rails, which are 
net at works. 


Coal and Coke.—The fuel trade is steady, and prices 
show very little change. The pressure for delivery of 
coke is nothing like so great as it was, but quotations 
are well maintained. Average blast-furnace qualities are 
at 25s. 6d. delivered here. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has been, if anything, 
firmer ; and should there be a supply of tonnage, 
the market is expected to further improve. The best 
steam coal has been making 24s. to 25s. per ton ; while 
secondary qualities have brought 22s. 6d. to 23s. 6d. per 
ton. House coal 


coke has 


the best rubio has been making 20s. 6d. to.21s. per ton. 


capital account was 185,1907. The works of dock No. 2 
are carrageoneas completed. The erection of the company’s 
transit ware ) 

sto warehouse, belonging to the 
and Cold Storage Company, | 
pare into e The engineer re 
acto rogress has 
Rivene branch. The gross revenue for the 
was 255,222. This compares wit 
corresponding 
secon: ) 
equals 53 27 per cent. of the gross receipts, was 135,953/., 
comparing with 104,749/. for the pe sages 

1898, and 101,949. for the corresponding peri 

As compared with 
receipts have increased b 
18,000/., shipping by n 
The capital expenditure during the past 


ouse is being carried on; and the col 


expenditure for the current half-year is 269,515/,, whi 


id | be fast becoming the topic of t 
rdiff Pure Ice} come a 
has been completed and | plenty of coal at a reasonable price; destroy these two 
rts that satis-| conditions, and the manufacturing greatness of the 
been made with the works on the| country is gone. The only consolation which presents 
half-year | itself is the fact that if coal is scarce in England it is 
h 205,1737, for the | almost equally scarce in France, Belgium, Germany, and 
riod of 1898, and 208,515/, for the | other parts of Europe. A piece of intelligence of great 
half of 1897. The working expenditure, which | importance has transpired this week, viz., that the 
Paris, Lyons, and Mediterranean Railway 


., and dock receipts by 16,000/. | upon its lines at 22s. } 
half-year in- | culty of — would a to be the opportunity of 

cludes 12,1467. for new offices, 73,0002. in connection | America ; t ; 
with dock No. 2, 15,0122. for new locomotives, 7330/. on | sent price of coal continues, 1s e 
account of railway to Barry Island, and 50,0007. on| black diamonds will find their way to this country and 
account of the Rhymney branch. The estimated capital | Western Europe. The United States have now become 
ich | the foremost _coal-producing country in the world, and 
includes 23,0307. for land and works, 25,2001. for deep- | their production could, if necessary, be greatly extended. 
sea lock, 20,0007. for warehouse and storage accommoda- | It is, indeed, quite upon the cards that American coal 
tion, 62,2951. for additional engines, 25,375/. for addi-| exports may acquire as much importance as has been 


Barry ow Works.—The smelting works which are 
being established on Sully Moors, near Barry new dock, 
are rapidly approaching completion. A large storehouse 
has been completed, and about 3000 tons of silver 
ore have already been lodged in it. The smelting 
houses are under roof, and the stock, engine, and boiler- 
houses, and other buildings are in a forward state. 
The promotors of the new enterprise (the Armstron 

Syndicate, Limited, London) believe that the works wi 

be completed and ready for the commencement of smelt- 
ing bag mage the end of March. The manager, Mr. 
Price, has visited Birmingham for the purpose of engaging 


be | 2 Staff of experienced men in view of the opening of the 


works. 


Taff Vale Ratlway.—The directors of this company 
recommend a dividend at the rate of 3} per cent. per 
annum upon the ordinary stock (equivalent to 84 per cent. 
per annum upon the old ordinary stock). The expendi- 
ture on capital account during the past half-year was 
135,142/. In the total, lines opened for traffic figured for 
99,9777. ; lines in course of construction, for 35, 3 and 
working stock, for 1327. The aggregate outlay made for 
working stock to the close of last year was 590,818/. At 
the close of 1899 the Loog ag | owned 198 engines, 89 
tenders, 266 vehicles used in the coaching departmen 


good | and 2607 vehicles used for the conveyance of goods an 


minerals, The cost of maintaining way and works in the 
second half of last year was 36,067/., as com with 
23, 280/. in the aya | gem of 1898. The cost of 
locomotive power was 78,665/., as compared with 58,081. 
The aggregate distance run by trains in the second half 
of last year was 1,861,853 miles, as compared with 
1,495,966 miles in the corresponding period of 1898, 


my mane | Railway.—The directors recommend a divi- 
dend for the past half-year at the rate of 10 per cent. per 
annum. The principal items of expenditure on capital 
are 64802. for new locomotive sheds at Caerphilly, and 
10,1602. for four new locomotives. For the current -year 
it is estimated that 20,0007. will be expended on sundry 
works, 13,6007. for new locomotives, and 16,962/. for new 
carriages. The.coal bill for the past half-year shows an 
increase of nearly 3000/., going from 7004/. to 99982. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The report of the directors for the t half- 
ear states that the revenue account shows a disposable 

ce of 85727. 5s. 4d. The directors recommend a 
dividend at the rate of 10 per cent. per annum, free of 
income tax, leaving a balance of 26912. 2s. 1d. to be 
carried to the current half-year’s account. The rollin 
stock of the company consists of 13,480 carriages an 
wagons, and twelve locomotive engines. The contingent 
fund stands at 36,7017. 


The South Wales Steel Trade.—On Wednesday a meet- 
ing of steel manufacturers and smelters was held at 
Swansea to consider a demand formulated by Mr. Hodge 
on behalf of the men’s association for a 20 per cent. ad- 
vance in wage:. The masters agreed to give the men an 
immediate advance of 5 per cent., to be followed by a 
further advance of 5 percent. on July 1 next. In view 
of the present high prices of coal and raw materials, the 
men’s representatives agreed to accept these terms. 





Ree1An Raits.—The exports of steel rails from Bel- 
gium last year were 64,942 tons, as com with 73,487 
tons in 1898. The exports of iron rails from Belgium last 
year were 1693 tons, as compared with 995 tons in 1898. 





PrrsonaL.—At the last meeting of the Hendon Urban 
District Council, Mr. Robert Hammond was appointed 
pee gen br. per to carry out the municipal electricity 
supply scheme at the usual fee of 5 per cent. on the 
executed works.—We learn that Mr. Benjamin Martell, 
late chief surveyor of Lloyd’s, has joined the board of the 
new Taite Ho Pneumatic. Tool Company, Limited. 
—A change has been made in the name of the Pullman’s 
Palace Car Company, of 26, Victoria-street, Westmin- 


has baen in steady demand, No. 3 : 4 “ 

Rhondda large has made 23s. to 23s. 6d. per ton. Foundry ea me a te be known ss “The Pullman 
been quoted st 31s. 6d. to 32s. 6d. per ton, and | Westminster, informs ua that he has 

furnace coke at 28s. to 303. per ton. As regards iron ore, | shin Mr. R. A. Daw 


. M. Mordey, of 82, Victoria-street, 
taken into partner- 
and will practice with him as 


consulting engineers under the style of Mordey and 
Barry Railway.—The amount expended last year on Dawbarn. 
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e hour. e have 


t industrial nation because we have had 


Company— 


riod of | the largest railway undertaking in the French Republi 
of 1897. | and pce the Continent of Europe—has codawed 
the second half of 1897, passenger | 75,000 tons of American coal, which it expects to receive 
75007., goods and minerals by | upon terms which will render it available for consumption 


r ton or thereabouts. The: diffi- 
here can be but little doubt 


tif the pre- 
large deliveries of 


American 








and the spread of scientific knowledge as to mines 
and minerals, 


island, and 75,0007. for the Rhymney branch. 


tional carriages, &c., 4800/7. in respect of the railway to the | attained by the exports of American cereals, American 
wheat, and American cottor. 
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THE PARIS EXHIBITION; THE SMALLER FINE ART BUILDING. 
MONSIEUR CH. GIRAULT, ARCHITECT. 
(For Description, see Page 192.) 
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8 p.m. Papers to be further discussed: 1. ** Moving Loads on 
Railway Underbridges,” by Mr. W. B. Farr, Assoc. M. Inst 
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Dewrance, M. Inst. C.E.—Students’ meeting, Friday, February 9, 
atSp.m. Sir Alexr. R. Binnie, Member of Council, in the chair. 
Paper to be read : ‘‘ Underground Sources of Water Supply,” 
by Mr. D. E, Lloyd-Davies, Stud. Inst. C.E.—Students’ visit, 
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C.E, Jones, Assoc. M. Inst. C.E., Member of Council, entitled, 
‘The Nation’s Water Supply and its Effective Control.” 
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and Surveyor, St. Pancras. The chair will be taken at 8 p.m. 
by Mr. H. Percy Boulnois, M. Inst. C.E. (Fellow). 
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NAVAL POWER AND ITS COST. 


Wiru characteristic patriotic fire, yet with the 
dignity of weighty responsibility, the First Lord 
of the Admiralty, speaking in the House of 
Commons the other night, gave the country ade- 
quate assurance that our naval administration fully 
recognises their duty and the immense import- 
ance of the maintenance of our sea power. The 
occasion of this deliverance was, it is true, asso- 
ciated directly with the war whose varying fortunes 
have so seriously taxed the habitual fortitude of the 
British character; but Mr. Goschen’s utterances 
were clearly of much wider application, and one 
cannot help realising that the ambitions so recently 
disclosed by Germany and France were very present 
in his mind. ‘‘ We know the strain put upon us; 
we know the country has been drained of troops ; 
we know that this is a position in which there 
might be some temptation to.others to take ad- 
vantage of our weakness; we know that happily 
our relations with the Governments of foreign 
countries are friendly,” ‘and so on; but, like a 
fugue in music, there is throughout it all the ever- 
recurring phrase, ‘‘ We realise our burden.” This 
assurance, although it may not have been needed 
—for in recent years the Admiralty has well 
merited the confidence of the country—is, never- 
theless, gratifying at a time when many are racked 
with doubts and misgivings as to Army. adminis- 








tration, and especially at a time when at least two 
of the great Powers, France and Germany, have 
disclosed the full extent of their ambition to rival 
us, if not to excel us, in naval power. 

Whatever may be said of the mental attitude 
abroad as to our strength and skill in the field, our 
naval power is respected, and its immense — 
is alone our security at the 1 moment. e 
mastery of the sea has enabled us to transport our 
troops across the world with as much confidence 
as if they were being marshalled within a fortified 
town, but, more important still, it acts as an all- 

werful deterrent against ‘‘the temptation ” of 
Seventies of foreign countries with which our 
relations are ‘‘ friendly.” Naval power commands 
friendship. But this lesson has been so fully 
grasped, even by the man in the street, that there 
is no need to enforce it here; our intention is 
rather to consider the proposals for great addi- 
tions to the naval strength of France, Germany, 
and other Continental nations, and the extent to 
which they affect us. These great programmes are 
flattering, if threatening,-to us. Our invulnera-. 
bility at sea against any one Power is recognised, 
and although 4 combination of two or three Powers 
might turn the balance, such union of forces against 
one Power is a somewhat remote probability, 
although one to be ever reckoned upon. We are 
never now really aggressive, nor do we seek terri- 
tory—experience in China has shown this: our 
great wars are selfish only in that they seek to 
maintain the status quo so far as comparative in- 
fluence or territory is concerned. Any opponent 
to this general policy necessarily, although not 
occultly, embraces a policy of aggrandisement, and 
herein lies the difficulty of combination against 
Britain alone. It is not necessary to enter into 
details to show that possible allies against Britain 
have conflicting ambitions. But after all it re- 
solves itself into the necessity of Britain con- 
tinuing to maintain her power relative to all nations 
or combinations; for there can be little doubt that 
since uncertainty as to the issue of war may be— 
probably is—an element in favour of embarking 
upon one, it follows that the certainty of our suc- 
cess must continue to bring to foreign nations 
a patriotism tempered by reason, if not always a 
calm judgment. 

We are, therefore, entering into a contest which 
will be “— by the financiers rather than by the 
fighter. Power is the aim of all national ambition, 
but itis a relative quantity. If each nation pro- 
gresses at the same rate we shall ultimately only 
maintain the same relative positions. The German 
Emperor has said that with land and naval power 
he héoas ‘to be enabled, with firm trust in the 
guidance of God, to prove the truth of the saying 
of Frederick William I.: ‘When one of this world 
wants to decide something, the pen will not do it un- 
less it is supported by the strength of the sword.’ ” 
But a stronger sword may still prove an ob- 
stacle, and thus it comes to be all a question of re- 
sources. The contest we are entering upon is not of 
our seeking, for our Admiralty has laid it down that 
our naval expenditure is determined by that of 
foreign Powers. We need not be charged with 
egotism because of this attitude, our aim is rather 
to assure foreign Powers that since our ambition is 
to maintain the status quo in strength as well as 
geographically and politically, the discontinuance 
of the practice of adding annually to armaments 
rests entirely with them. 

Germany, notwithstanding this, has practically 
decided to double its Navy within the next 16 years. 
The proposal has passed the Federal Council. This 
will bring the numbers to 40 battleships, 20 first- 
class cruisers, with a large addition to smaller craft. 
This means with docks, &c., an extra vote of 93 
million sterling. An immediate increase on the 
yearly estimates of nearly 10 per cent. also bri 
them up to 3,700,000/. Thus Germany has decided 
to raise at once her naval expenditure from 
3,400,0001. to 9,650,000/. perannum. The French 
are even more ambitious, for in seven years they 
propose to spend on new ships yet to be laid down 
19 million sterling, and on the completion of ships 
now in course of construction 9,400,000/., together 
284 millions on new ships; while harbours, sub- 
marine cables, and other immobile works bring the 
total to over 36 millions. When this is added to 
the expenditure on other uaval services, we have 
an annual expenditure of nearly 13 millions a year. 
The new ships to be laid down include six 
battleships, five armoured cruisers, 28 torpedo 
destroyers (contre - torpilleurs), 112 torpedo - 
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boats, and 26 submarine or submersible boats. 
Russia has not yet embarked on a corresponding 
programme—not avowedly; but apart altogether 
from British movements, she cannot be quiescent 
with Germany’s possible menace of her position in 
the Baltic, as well as in China, where also even 
France is a contestant, while both Germany and 
France have even a greater stake than Britain in 
the Mediterranean, with the Black Sea beyond. 
Russia’s ordinary estimate for this year is nearly 
11 million sterling. Britain spends now 27 mil- 
lions on her Navy, against France’s proposal of 
13 millions and Germany’s 9,650, ., and thus 
we have for four nations 61 million sterling. If 
we include the expenditure on armies of the four 
countries, we have for Russia 444 million sterling, 
for Britain 45 million, for Germany 41 million, 
and France 42 million, in all 172 million sterling 
for the four Powers.- One of the French Govern- 
ment officials remarked in a report on his Govern- 
ment’s estimates, ‘‘ What a disastrous weight for 
modern civilisation!” This takes no need of pos- 
sible—almost inevitable—increases in Britain. 
In this war of war expenditure it is important to 
uire into the purchasing value of the outlay, for 
rs directly on the results of the contest. It 
is scarcely desirable to enter minutely into details, 
but it is easy to prove that on the heaviest item— 
onthe munitions of war—we have a great advan- 
tage in the less cost of construction. Our latest 
battleships, with all modern expensive equipment, 
cost us, complete with guns, 711. odd per ton of dis- 
lacement, which is as fair a basis of comparison as 
it is possible to get. The battleships which the 
French are now building, and those they propose 
to lay down, certainly not superior to our own 
so far as the prospective design shows, cost 901. to 
951. per ton displacement. Germany’s earlier turret 
ships cost 72l., and Russia’s new ships about 1001. 
Taking armoured cruisers, our Cressy class are to 
cost about 641. 10s. per ton displacement, and the 
cost of the corresponding ships of the other 
Powers exceed pretty much in the same pro- 
portion as with battleships. The comparison 
might be continued to other classes, but it 
may be taken generally that French ships are 
about 30 per cent. costlier, and Russian ships 
40 per cent. dearer, than British ships of equal 
ene In other words, for the money voted for a 

attleship for France or Russia, we can build a 
5000-ton cruiser also ; or we can build four battle- 
ships for France’s three, all being equal, and six for 
Russia’s four. If we spend the same as both 
nations together, we get ten for their seven ships. 
This, however, is a condition which time, with its 
experience, is nullifying, although perhaps slowly, 
so we must continue to spend more, even if we get 
more for our money. 

The next question which arises has reference to 
the ability to bear the burden—a most material 
consideration, for Micawber’s philosophy of house- 
hold economy and the relation of income to ex- 

nditure is as operative with nations as with others. 

rance has admittedly a difficulty in making her 
revenue at the present time keep up with her expen- 
diture, and the new naval programme has been pro- 
mised without an increase in taxation. It is, to say 
the least, difficult to understand how this promise is 
to be fulfilled ; but Britain can afford to view with 
complacency the prospect of progress in the construc- 
tion of French ae delayed, owing to the ab- 
sence of revenue. We have had experience ourselves 
of this—France’s besetting sin to-day—because ere 
yet our politicians were aroused to the full value 
of supremacy at sea, this was more or less a chronic 
condition here. That, however, is long since past. 
France, as well.as Germany, has recognised that 
there is at least the prospect of continuity of 

olicy if a large addition is authorised at one time ; 
Dut continuity of construction is not likely to be 
insured, unless there is +t once adequate allow- 
ance of money. Sea power costs money. Our 
taxpayers now fully recognise this, and are ready 
to back the bill. It remains to be seen how far 
the Frenchman, the German, and the Russian will 
accept the same truth. In this financial struggle 
it is well to consider the weapons available—the 
countries’ resources, as measured by their com- 
merce, their producing capacity, their wealth, and 
their debts. Space forbids an excursion into 
minut, even if such were desirable ; but recog- 
nised staticians have reduced the facts to simple 
comparative units, which for most practical pur- 
poses are accepted by all. 

Britain profits by its preponderating share of the 


in 
it 





world’s commerce, 22 per cent. falling to her lot. 
Germany has just half this portion—10.9 ; France, 
9.2; and Russia, 3.5 per cent. Britain’s trade 
turnover, foreign imports and exports, are also 
about double those of Germany, and enormously 
exceed the other two competitors in this war expen- 
diture game. Germany stands most favourably as 
to her total debt, but Great Britain excels in 
material wealth. The figures last available for 
comparison with all countries are those of 1896, 
and then Britain’s national wealth—first among 
the nations — was equal to 2901. per capita, 
France’s 242/., and Germany’s 1501. When 
we turn to the debit side of the ledger, France’s 
position is greatly affected, as her debt is 
more than double that of Britain’s, constituting 
12 per cent. of her wealth, against 5 per cent. 
in our case. In other words, Britain pays 
interest to the extent of 8s. per capita; while if 
she had France’s debt, she would have to find 20s. 
from each inhabitant, great and smal]. Taking 
the population of Britain at 40 millions, this differ- 
ence in debt alone should enable us to spend 
24 million sterling on our Navy without exceeding 
the average burden in France. This fact alone 
should be reassuring. The French Government 
official whom we have already quoted has stated 
that “the burden is heaviest on France, which has 
not the population of Germany or Russia, nor the 
wealth of England, but has an unparalleled debt 
bequeathed by the blunders of former Govern- 
ments.”. As compared with Germany, our position 
is not so pronouncedly favourable; but with a 
national wealth, after allowing for debt, of 11,170 
million sterling, as compared with 7937 million 
sterling, we can better afford to enter upon this 
new contest with equanimity. The Government, 
thus forced by competitors, can easily play the 
game. 





THE LEGAL ASPECT OF CONTRACTS 
BY TENDER. 

In a recent number we dealt with ‘‘ The Lowest 
Tender,” as viewed from the standpoint of the en- 
gineering contractor. Bearing in mind that there 
is no more hateful phrase to the contractor than 
“* the lowest tender,” it may be of interest to inquire 
how far he is bound by his tender, and what is more 
important, how far the acceptance of an offer is 
binding upon the corporation or other body which 
requires its work to be done in this manner. 

There does not appear to be any implied term 
in the offer usually made for tenders that the 
lowest tender will necessarily be accepted, unless a 
custom of the trade to that effect can be proved. 
Thus in the case of Spencer v. Harding [39 L.J., 
C.P., 332; L.R., 5 C.P., 561; 23 L.T., 237 ; 19, 
W.R., 48] the defendants issued a circular in which 
they stated that they had been instructed to offer to 
the wholesale trade for sale by tender the stock-in- 
trade of E. and Co., amounting as per stock-book 
to 25031. 13s. 1d., which would be sold at a dis- 
count in one lot. They also stated in the circular 
the day and the hour when the tenders would be 
received and opened at their offices. The plain- 
tiffs made a tender, which they alleged was the 
highest. In an action against the defendants for 
not accepting such tender: Held, that the circular 
was only an invitation for offers, and that there 
was no implied undertaking by the defendants to 
accept any tender at all. 

though, as a general rule, the advertisers ex- 
pressly state that they do not bind themselves to 
accept the lowest or any tender, yet in the absence 
of a term to that effect they may be bound to do so 
by the custom of the trade. Thus in the case of 
Pauling v. Pontifex [1 W. R. 64] the plaintiff sent 
to the defendants’ agent a tender forthe execution 
of certain buildings. It was held that the Judge 
was right in concluding, upon: the evidence before 
him, that, according to the custom in the trade, the 
plaintiff’s being the lowest tender, had been 
accepted, although their agent had no absolute 
authority to accept the lowest. 

The following method is sometimes adopted by 
contractors who are anxious to procure the con- 
tracts at any cost. They send in a tender offering 
to accept 2001 less than that submitted by the 
lowest of their rivals. Is such a tender legal? In 
a recent case, e.g., the South Hetton Coal Com- 

y, Limited, v. the Haswell, Shotton, and 
ington Coal and Coke Company, Limited [1898, 
14 T.L.R., 277], the principle involved came before 
the Court for determination. In that case the 





defendant oomunay agreed by their liquidator to 
accept ‘“‘the highest net money tender they 
should receive (all other things being equal), from 
one of two rival purchasérs, for the royalties accru- 
ing in respect of certain collieries.” One of the 
parties, a Mr. Barwick, offered 31,0001., while 
his rivals, Messrs. Dees and Thompson, acting on 
behalf of the present plaintiffs, offered ‘such a 
sum as will exceed by 2001. the amount to-day 
offered for them by the other proposing purchaser,” 
The offer made by Mr. Barwick having been ac- 
cepted, the plaintiffs brought an action for specific 
Une weer on the ground that their’s was the 

ighest tender. In giving judgment for the defen- 
dants, Lindley, M.R., said: ‘‘The plaintiffs’ offer 
is illusory. It does not answer to the description 
of the highest money tender either in the business 
sense or in the legal sense of the words. To hold 
that the plaintiffs’ offer answered that description 
would be to encourage trickery and chicanery. It 
would be opening the door to the grossest fraud, 
not only towards purchasers, but towards vendors 
also.” From this we may reasonably infer that a 
contractor who endeavoured to secure an order by 
offering to undertake a piece of work for a sum 
less than that named by any of his rivals would 
meet with short shrift in a court of justice. 

Where there is an express undertaking that the 
lowest tender will be accepted, or where there is an 
implied term to that effect, it becomes important 
to consider the ‘‘ offer and acceptance.” And, in 
the first place, it should be observed that an offer 
may be retracted at any time before it is accepted, 
Thus, where the defendant offered to purchase a 
house from the plaintiff, and to give him six 
weeks for a definite answer, it was decided that 
the offer might be retracted at any time before 
the expiration of the period. [Routledge v. Grant, 
4 Bing., 653.] 

In the case of Croshaw v. Pritchard and 
Renwick, which was decided by Mr. Justice 
Bigham on November 20, his lordship laid it 
down that an offer is no less binding because in 
the form of an estimate, and headed ‘* Estimate.” 
The facts in that case were that the plaintiff invited 
tenders for the making of additions to certain build- 
ings, not binding himself to accept the lowest or any 
tender. The defendants sent in their estimate in the 
following terms ‘‘ Our estimate to carry the sundry 
alterations to the above premises according to the 
drawings and specifications amounts to the sum 
of 12301.” At a later date finding that they had 
made a mistake in their figures, they withdrew 
their estimate. Upon this the plaintiff had the 
work done by another builder, and sued for breach 
of contract. In spite of the defendants’ contention 
that they had used the word ‘‘ estimate ” advisedly, 
in order to prevent themselves being bound, judg- 
ment was given for the plaintiff. 

The offer, however, remains open until the other 

rty has received notice of its retractation 

Stevenson v. McLean, 5 Q.B.D., 346], and the 
letter containing such retractation must be received 
before a letter accepting an offer has been posted 
[Byrne rv. Van Tienhoven, 5 C.P.D., 344]. For 
the acceptance of an offer is deemed to be received 
as soon as it is posted [Househoid Fire Insurance 
Company v. Grant, 4 Ex. D., 216]. 

As to what constitutes posting, it is quite suf- 
ficient to drop the letter in the letter-box ; regis- 
tration is not necessary. In a recent case (Captain 
Jones, ‘‘ Weekly Notes,” November 24, 1899), Mr. 
Cozens-Hardy held that it is not sufficient to give 
a letter toa postman in the Metropolis, where the 
rules forbid him from posting letters. Such 4 
rule apparently exists in the Metropolis, but not 
in the country districts. 

Applying the above principles to contracts by 
tender, we see that advertisers who solicit tenders 
may withdraw from their offer at any time before 
the expiration of the time limit, and even then 
they are not bound to accept the lowest unless 
bound by a stipulation to that effect, and where 
they invite tenders without making any such stipu- 
lation, a party making a tender may withdraw the 
same at any time before it is accepted by the cor- 
poration or other advertiser. 

A tender and acceptance may amount to 4 
contract, although the acceptance refers to 4 
formal contract to be drawn up afterwards. 
Thus, where a defendant sent in a tender to do 
work for the plaintiff, and the plaintiff's agent 
replied accepting the tender, adding, ‘‘The con- 
tract will be prepared by and by.” It was held 
that the tender and acceptance formed a complete 
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contract. [Lewis v. Brass, 3 Q.B., D. 667; 37 
L.T., 738; 26 W.R., 152.] 

The guardians of the poor at Kingston-upon- 
Hull, with a view to obtaining tenders for meat 
for the use of the workhouse, issued an advertise- 
ment, stating that they would receive tenders for 
the supply of the workhouse with meat for three 
months, from 30 to 50 stone, more or less per week 
(describing the kind of meat) ; that sealed tenders 
were to be sent to the clerk of the guardians, and 
that all contractors wowd have to sign a written con- 
tract after the acceptance of the tender. The defen- 
dant wrote to the guardians to say that he proposed 
to supply the workhouse with meat, according to 
advertisement, for the ensuing three months, at 
6d. per pound. This tender was accepted, and the 
defendant was informed that he was appointed 
butcher ; but immediately afterwards he wrote to 
the guardians to say that he declined the appoint- 
ment. It was decided, that as a written contract 
should have been executed, the acceptance of the 
tender did not form a binding contract, so as to 
render the defendant liable for refusing to supply 
the workhouse with meat in accordance with his 
tender. [Kingston-upon-Hull (Governors, &c.) v. 
Petch, 10 Ex. 611, 24 L.J., Ex. 23.] 

Not only should the contractor who deals with a 
company or corporation be careful to do so under 
their seal, but it is important for him, in some 
cases, to have a contract drawn up of a more formal 
nature than a mere tender and ‘acceptance. The 
following case is a striking illustration of this : 

A contractor sent in a tender to a railway com- 
pany for the execution of part of the works either 
with a double or single line of rails, He was in- 
formed that his tender was accepted ; and that 
intimation was confirmed by the directors, upon 
his attendance at one of their board meetings, but 
no document accepting the tender was executed by 
the company in such a manner as to be binding at 
law ; nor was any conclusion ever come to whether 
there should be a single or a doubleline. The rail- 
way was afterwards abandoned, and the contractor 
then filed a bill, seeking to have a binding effect 
on the company, or to recover from them the loss 
which he had sustained in preparing for the works. 
It was decided that an allegation that the company 
had money in their hands for the purpose of paying 
the plaintiff was not sufficient to enable him to 
succeed in his action [Jackson v. North Wales 
Railway 1 H. and Tw. 75; 6 Railw. Cas. 112; 
18 L.J., Ch. 91; 13 Jur. 69.] 

For their own protection contractors sometimes 
find it convenient to agree together not to tender, 
or for one to tender and the remainder to share 
profits. Is such an agreement legal? This appears 
to be answered by the following cases. Thus 
tenders for the supply of stone were invited by a 
corporation. Four neighbouring quarry owners 
entered into an agreement to supply the stone in 
certain proportions inter se, and that the plaintiffs 
should make the lowest tender to the corporation. 
The plaintiffs entered into contracts with the other 
quarry owners to purchase the proportion of stone 
agreed upon from each. Notwithstanding the 
agreement, one of the quarry owners sent in a 
tender, which was accepted by the corporation. 
The plaintiffs then filed a bill for an injunction to 
restrain the defendants from supplying the stone 
during 1875. It was held that the agreement was 
not void either as against public policy or for want 
of equity. [Jones v. North, 44 L.J., Ch. 388, 
L.R., 19 Eq. 426 ; 32 L.T., 149.] An agreement 
not to tender for the supply of a particular com- 
modity appears to extend beyond the contract, 
which is within the immediate contemplation of 
the parties. Thus two dealers A and B agreed not 
to tender in competition with each other for gas 
tar, in pursuance of which A sent in a nominal 
tender, and B secured the contract. Subse- 
quently, when fresh advertisements were issued, 
A sent in a tender which was not accepted, and B 
again tendered without having communicated with 
A, and retained the proceeds for himself. It was 
decided that he was liable to pay damages for 
breach of contract [Metcalf v. Bouck, 25 L.T., 539.] 








PNEUMATIC ENGINEERING. 

THE revival of interest in pneumatically operated 
machinery has been a marked feature of the last 
few years. Side by side with the development of 
electricity as a handy means of transmitting energy, 
we have seen arise a very considerable and in- 
creasing use of compressed air for the same pur- 


pose. Pneumatic engineering underwent a con- 
siderable development in the first half of the 
nineteenth century, and the practice now often 
advocated of driving heavy machine tools by inde- 
pendent motors in place of by line shafting, was 
anticipated in the workshops of Messrs. Boulton 
and Watt by a fairly complete installation of small 
vacuum motors. It is interesting to note that most 
of the earlier workers in pneumatic engineering 
appeared to have a preference for vacuum rather 
than pressure plant, though the latter would 
permit of the adoption of much lighter and 
more compact designs. This may have been 
due to the lack of experience in the making 
of good joints; but, be this as it may, the prefer- 
ence noted cannot be disputed. Even the atmo- 
spheric railway, on which enterprising but badly- 
advised directors and shareholders wasted so much 
money, was operated by suction, though this re- 
quired the use of a very large tube for the piston 
to travel in. On the other hand, of course the low 
pressure tended to reduce the leakage losses, which, 
even as matters stood, proved excessive, the power 
actually needed being about 2} times as much as 
the engineer’s estimate. Incidentally, the fact 
that these lines could be operated at all, is a 
testimony to the excellent work turned out by 
the early founders. It seems that the pipes were 
not bored, and it would, therefore, have been 
natural to expect very rapid wear of the piston 
packings and very considerable leakage past them. 

From the testimony of passengers, it is clear 
that the system had certain advantages, the motion 
being exceedingly smooth, and unaccompanied by 
noise, cinders, or dirt. The sole reason of its failure 
lay in the difficulty of securing a tight joint over 
the slot which admitted of connection between the 
moving piston and the train, and, deprived of this 
feature, the system has, as every one knows, proved 
remarkably successful in the case of the small dis- 
patch tubes adopted in London, Paris, and Berlin for 
transmittingtelegraph messages between central and 
sub-stations. An attempt to conduct operations on a 
larger scale failed. The tunnel constructed for this 
purpose between Euston and the General Post Office, 
which measured 4 ft. by 4 ft. 6 in., built in 
the early sixties, failed, it is true, to meet expecta- 
tions, the leakage proving much greater than anti- 
cipated ; but with some important modifications, 
this plan of transmitting mails has recently been 
most successfully adopted in the United States. 
The first tube for conveying mail matter was laid 
down in Philadelphia in 1893. The tubes used are 
6in. in diameter and the carriers are 18in. long, hold- 
ing about 300 letters. It had been intended to use 
wrought-iron tubes, but these proved totally un- 
suitable, and resource had to be had to cast-iron 
spigot and socket pipes, which were bored to size 
by special tools devised by Mr. B. C. Batcheller. 
These improvised boring mills proved highly effi- 
cient, and by their aid 6000 ft. of tubing were bored 
in the short space of six weeks. The boring was 
effected by a cutter-head fitted with six tools, and 
drawn—not pushed—through the pipe to be cut, 
When the feed is thus applied, the cutter-head 
tends to follow a straight line, and behind it was 
guided by blocks of hard wood fitting the finished 
size of the bore. The deviation from the nominal 
finished size did not exceed ;4, in., which was im- 
material forthe purpose in view. A second cutter- 
head finished the socket central with the axis of the 
bore. All bends were made of brass pipe bent to 
a radiusof 5 ft. The great weight of the carrier 
and the high velocity at which it was moved, neces- 
sitated provision for stopping it without shocks at 
the receiving end. This was accomplished by an 
ingenious application of an air cushion. The plan 
proved so successful that the Post Office autho- 
rities determined to employ a similar system at 
New York, and here an 8-in. tube was adopted, 
the carrier for which is 24 in. long by 7 in. in 
diameter. It is surrounded by two bearing rings 
of woven cotton fabric which take the wear, and 
can easily be renewed. This, however, is only 
necessary, after 4000 to 5000 miles have been 
run, by which time the wear has reduced them to 
} in. less in diameter than the tube. 

Three circuits of tubes have been laid down in 
New York, the most interesting of which is perhaps 
that from the General Post Office to Postal 
Station H, at Lexington-avenue, a distance of 
34} miles away, there being four intermediate 
stations en route. Great ingenuity has been ex- 
pended in designing the receiving and transmitting 





apparatus both at the terminal and at the inter- 


mediate stations. The carriers are automatically 
stopped at any intermediate station by fixing in 
front of them a steel disc of a certain size. When 
the carrier thus fitted approaches the station 
desired, this disc comes in contact with two 
electrodes extending into the tube and completes a 
circuit, the current through which then brings the 
receiving gear into operation. This receiving 
consists in the first place of a closed chamber 
forming a prolongation of the main tube, and 
acting as an aircushion. Into this chamber the 
carrier is shot and brought to rest, the air passing 
on to the line tube through a by-pass. This 
chamber is mounted on a wheel, and should the 
carrier be destined for another station this wheel 
revolves through an angle of 90 deg., bringing 
the carrier in line with a tube leading to the next 
station. The carrier is then. blown out into this 
tube, and proceeds on its journey. If, on the other 
hand, it is fitted with the proper contact disc, the 
current is completed through an electromagnet, 
which throws a stop into the motion of the wheel, 
which is accordingly arrested, and the carrier dis- 
charged on toa table. The open ends of the tubes 
are closed by the broad rim of the wheel as the 
latter rotates. The speed at which the carriers run 
is about 35 miles an hour, the pressure used, being, 
when many carriers are in progress, as much as 
17 lb. a square inch at the compressor end of the 
tube. Inspite of the rigidness of the joints, breaks 
from settlement appear to have caused but little 
trouble. When they occur the position of the frac- 
ture is located by measuring the time taken for the 
report of a pistol to reach the point where the 
carrier is obstructed by the break and to return, 
this plan being identical in principle with that origi- 
nally adopted for the small dispatch tubes in use in 
this country. 

Coming to the other fields, the revival of interest 
in pneumatics has been equally remarkable. Asan 
agent for driving portable tools in the workshops, 
electricity had the start of compressed air, but now 
seems likely to be completely set aside for a very 
large variety of tools. The oe hammer, 
now so highly appreciated by all progressive manu- 
facturers, was introduced in the first instance for 
stone cutting, and only slowly made its way into 
metal-working shops. The earlier types suffered, 
or perhaps we should say caused their users to 
suffer, from excessive vibration, but this has been 
greatly reduced in the more modern types. A 
later application of the hammer, and one which 
promises to take a great development, is to rivet- 
ing. No doubt there is a perfectly justifiable pre- 
judice in favour of pressure riveting, aera 
when the machine used is fitted with a plate-closer ; 
but in face of the millions of rivets which have 
been closed by hand in our shipyards for years 
past, it is impossible to maintain that good work 
cannot be accomplished by percussion. The per- 
cussion riveters have an immense advantage in- 
their lightness. - A portable percussion riveter 


suitable for closing {-in. rivets, and having a gap 
40 in. deep, weighs about 120 lb. A Biot 
hydraulic riveter of equal capacity would weigh 


about ten times as much. Further, the low pres- 
sure at which the pneumatic tool is supplied is a 
great advantage, as it simplifies considerably the 
task of connecting the riveter with the supply 
main. Again, there being no absolute necessity 
in the case of percussion riveting for the holder up 
and hammer to be connected to the same frame, 
it is possible to drive rivets with the percussion 
tool, that would be absolutely inaccessible to a 
pressure riveter. Another valuable worksho 
appliance is the pneumatic hoist, which is, it woul 
seem, a direct outcome of the Westinghouse brake, 
having originated, we believe, in a railway shop, 
where the ready availability of Westinghouse com- 
pressors was a powerful incentive to the adoption 
of compressed air for lifting pu \ ese 
hoists are remarkably handy, and the fact that, 
unlike blocks and tackle, their use calls for no 
physical exertion leads to a considerable saving of 
time in the shops, as a machine minder is not 
tempted to wait for the assistance of a labourer 
before setting or removing a heavy piece of work. 
Electricity will doubtless be largely employed in 
the workshop of the future, but it will be in con- 
junction with and not to the exclusion of com- 
pressed air. For long distance transmission work 
compressed air is likely to be entirely superseded 
by its rival, the success of the Popp plant notwith- 
standing. No reasonable increase in working 





pressure will enable the compressed air to com- 
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pete in this field with the electric current where 
any large power is to be transmitted. With high 
pressures it would moreover be difficult both to 
prevent, and to correct, serious losses from leakage 
on the transmission line, to which must also be 
added the necessarily low efficiency of the plant at 
the compressing station and of the motors at the 
points of distribution. 





THE PARIS EXHIBITION. 
Toe Lesser Fine Arr Bvmzpine. 

WeE have on several previous occasions spoken of 
the two permanent buildings, now nearly completed 
on the Champs Elysées, to receive the French and 
foreign fine arts exhibits, and which are placed one 
on each side of the new avenue that extends from 
the Champs Elysées to the Seine, where it is car- 
ried to the other side of the river by the Alexan- 
der III. Bridge, and so to the Esplanade des In- 
valides. It has grown to be a custom that some 
permanent structure shall remain as a monument 
of a great International Exhibition. Thus the Go- 
vernment buildings of South Kensington are the 
outcome of the World’s Fair of 1851 ; the Palais de 
l’Industrie remained until the other day as a sou- 
venir of the Paris Exhibition of 1856 ; the Champ 
de Mars itself became established as an exhibition 
site after that of 1867 ; the Trocadero and its beau- 
tiful grounds recall the Exhibition of 1878; the 
Eiffel Tower and the Machinery Hall were the per- 
manent monuments of 1889. In like manner, the 
coming Exhibition, which it is intended shall sur- 
pass all its predecessors in extent, completeness, 
and beauty, will have its enduring monuments : the 
two Fine Art buildings, the new Avenue, and the 
Alexander III. Bridge. We think that leaving per- 
manent buildings on a site, relatively restricted 
like the Champ de Mars, is open to serious objec- 
tion, for they cannot fail to be in the way of sub- 
sequent exhibitions, the temporary structures of 
which should undoubtedly be swept away after the 
Exhibition is over. This, however, does not apply 
to the Fine Art buildings, to which we propose to 
devote some space in this article. They replace a 
structure that had in every sense outlasted its age 
and usefulness. They will serve still further to 
adorn the most beautiful quarter of Paris; and 
their existence will far more than repay the sacri- 
fice made by the municipality in abandoning tempo- 
rarily a part of the Champs Elysées to the Exhibi- 
tion Administration. We regret that, for the pre- 
sent, it is not possible for us to — drawings 
of the very extensive and admirably designed steel- 
work which enters so largely into the construction 
of both these buildings ; we hope to do this at a 
later time, when the contractors are less pressed 
than they are at the present moment ; but we can 
give a fairly complete idea of one of the structures 
as well as of its general appearance and plan, 
assisted by the illustrations on page 188. 

This is the smaller, and certainly the most suc- 
cessful, architecturally speaking, of the two palaces ; 
it is also the simpler so far as constructive details are 
concerned. The architect is M. Ch. Girault, and work 
was commenced in September, 1897, since which 
date it has been pressed on without interruption. 
The contract for the masonry was entrusted to 
M. Grousselle, who has adepted many ingenious 
devices for the expeditious completion of the works. 
Amongst others may be mentioned the travelling 
stage employed to raise and place in position the 
long series of large stone urns that form a special 
feature above the entablature of the facade ; these 
urns are built up in several parts united by gun- 
metal bolts and rods. As will be seen by reference 
to the general plan of the two storeys, that we pub- 
lish on page 188, the form of the palace is that of a 
trapezoid, the long base of which faces the new 
avenue ; projecting from this fagade are the vesti- 
bule in the centre with a doine over it, and at each 
angle, a rectangular pavilion ; the roofs of these con- 
stitute a decorative motive. Parallel to the facade, 
and between these pavilions and the dome, in the 
centre, are two long galleries, open by wide bays 
to the colonnade in front. It will be seen from the 
plan that the front portion of the building includes 
a double set of galleries, one in the basement and 
one on the ground floor, which is 5 metres above 
the floor level of the former. Under the central 
vestibule is an elliptically-shaped room, with its 
longer axis parallel to the facade ; it measures 


19.25 by 18 metres (63 ft. 2 in. by 59 ft. 6 in.), 
The cement ceiling of this saloon is carried by a 
large hollow column that will be utilised for the 





purposes of ventilation and warming ; the ceiling, 
which is flatly arched, is made with eight openings 
filled with glass panels. As this is the only means 
of natural lighting, it would seem that the uses for 
exhibition purposes will be very limited. Access 
is gained by two stairways in the thickness of the 
walls, with the vestibule on the ground floor. This 
latter is also elliptical in plan and measures 19 by 
20.50 metres (62 ft. by 67 ft.). The vestibule is 
reached through a wide arched entry 7.25 metres 
(23 ft. 9 in. span), and by a monumental stairway, 
not visible in the illustration we publish, because 
it is masked by contractors’ material, and the de- 
corative work of the entry, not yet in place. The 
front of this entry is formed of three arches super- 
posed ; hollow bricks enter largely into the con- 
struction of these arches, as well as in other parts 
of the building, to secure lightness ; in the case 
of the arches, stability is increased by the intro- 
duction of tie-rods that, of course, are not visible. 
The vestibule communicates with the galleries ad- 
joining the facade by stairways, through arched 
openings 7 metres wide (23 ft.), and by steps access 
is obtained to the central garden, which certainly 
is one of the successful features of the design. 
Following a system largely in vogue in Paris and 
elsewhere, the dome over the vestibule has been 
built without centring, the plan being to fix a 
sufficient number of templates, and to lay the bricks 
to these in rings, the cement employed being of a 
very quick-setting nature ; in fact, it has to be used 
with great rapidity. When the dome is closed up 
in this way, it has sufficient strength to support its 
own weight, with a considerable margin of safety ; 
if it is desired further to strengthen it, additional 
courses are laid. The finished structure is remark- 
ably light ; and in the case of the building we are 
considering, the covering is made with two such 
brick domes, stiffened by iron tie-rods and con- 
nected by brick piers. In the centre an opening is 
left for the lantern in the dome. 

Under the main galleries on the ground floor are 
similar galleries in the basement, their considerable 
width being broken by a row of octagonal columns ; 
they are lighted, more or less successfully, by a row 
of windows. 
with the basement vestibule, but also with the pavi- 
lion at the angles, and with the semicircular pro- 
menade at the same level. The angle pavilions 
comprise each a low-level room lighted by four 
large bays, in one of which is a door of egress. In 
these rooms, as in many other parts, the ceilings 
are made in cement, reinforced with expanded 
metal ; two isolated columns and four pilasters are 
introduced to carry the floor above. The corre- 
sponding rooms on the first floor are 19.50 by 20 
metres (64 ft. by 65 ft. 7 in.); the side forming 
part of the facade is curved, as will be seen on the 
plan and perspective view. These pavilions con- 
stitute a conspicuous feature of the facade, and it 
will be noticed that they are decorated with bal- 
conies. The main galleries already referred to, 
and which adjoin the pavilions, are 34 metres 
(111 ft. 6 in.) long, are lighted chiefly by windows 
in the fagade, and also by some other windows 
looking upon-the central garden. It will be seen 
from the plan that they are in communication with 
the semicircular promenade, and with the rear 
galleries. In order to give an arched roof to these 
main galleries, trusses, the outer members of which 
are polygonal, and the inner members curved, have 
been adopted ; this not only works in with the form 
of ceiling desired, but also lends itself easily to the 
Mansard type of roof adopted for the exterior, and 
which is clearly shown in the engraving. The ceiling 
is made by straining canvas over the curved inner 
members of the roof trusses, to which suitable 
frames are secured ; by covering the canvas with 
plaster and rendering it with a smooth surface. 

The main fagade is connected to two series of 
galleries on each side of the trapezoid ; the inner of 
these is lighted from above by ample skylights on 
the inner slope of the roof ; Chess galleries are in- 
closed by the semicircular colonnade that forms the 
boundary of the inner garden. The outer row of 
= are, of course, enclosed by the lateral 
agades, which are united by the short rear frontage, 
the arrangement of which is shown on the plan. 
The same system of galleries is repeated in the Seats 
ment of the lateral portions of the palace. The 
lighting will apparently leave- much to be desired ; 
and it is difficult to see to what useful exhibition 
purposes these lower galleries can be put. Beneath 
the semicircular colonnaded promenade already 
spoken of, there is a passage 5 metres wide, and 


These galleries communicate not only | pl 





lighted by glass plates set in the floor of 
the promenade. The plan shows the positions 
of the various stairways communicating between 
the ground floor and basement throughout the 
whole of the building. It may be mentioned here 
that the galleries in the sides of the Palace to which 
we have just been referring, have curved ceilings 
like those in the main galleries, and framed to the 
roof trusses in the same manner ; as we have seen, 
however, the lighting is from the roof, and large 
ag 8 made in the ceiling for this purpose. 
In the basement, at the back of the Palace, are two 
galleries, the first, which is lighted direct by open- 
ings giving on the exterior, is divided in its length 
by four columns that support a wall on the higher 
storey ; it communicates by openings with the ad. 
joining gallery, which is 39 metres (128 ft.) long, 
and terminates in two small hexagonal rooms. 
Below these two galleries are cellars in which are 
installed the heating and ventilating apparatus. 
The hexagonal chambers as well as the galleries are 
reached by stairways placed in flanking turrets, 
the form and positions of which are shown in the 
illustrations. It should be mentioned that each 
stairway is in one piece, of cement reinforced with 
expanded metal, and it is as it were hung to the 
girders of the floor above. On mounting the stairs, 
the visitor finds himself in one of the rotundas 
that form a chief feature in the design of the rear 
facade ; the domed roof is constructed in the same 
way as that over the main vestibule, already de- 
scribed ; a narrow promenade will be provided 
below the dome. From the rotundas the visitor 
enters the galleries that terminate in the central 
hall, which forms a second vestibule. There is 
much architectural decoration bestowed on the 
exterior on this part of the facade. 

A few words have to be said about the semi- 
circular colonnade surrounding the central garden. 
The columns are of Vosges granite, and the style 
of architecture is Tuscan. The columns are arranged 
in pairs, the series being interrupted on the right 
of the porticos, giving access to the interior gal- 
leries, and also by two entries surmounted by semi- 
circular arches. These positions are shown on the 


an. 
Certainly M. Girault may be congratulated on 
the admirable design he has had the opportunity of 
carrying out without restriction ; a special interest 
attaches to the work, from the fact that to no 
small extent new materials enter into the interior 
construction and decoration. The exterior is of 
stone ; but wherever it has been possible to use 
cement, reinforced with expanded metal or its 
equivalent, this comparatively new combination 
has been employed. The extensive use of this 
material throughout the Exhibition will afford a 
very valuable experience to constructors. We 
must defer till another occasion our description of 
the larger of the two Fine Art buildings. 





THE WORKING OF THE BOILER 
EXPLOSIONS ACTS. 

THE report on the working of the Boiler Explo- 
sions Acts, 1882 and 1890, during the year ending 
June 30, 1899, has been recently issued by the Board 
of Trade. It states that 52 preliminary. inquiries 
and 16 formal investigations were held during the 
period referred to, and that, by the 68 explosions 
thus dealt with, 36 persons were killed and 67 in- 
jured. The average number of persons killed per 
year since the Act of 1882 came into operation 1s— 
the report states—29.5, and the average number in- 
jured 61.3, per year. The numbers for the year 
1898-9 are, therefore, somewhat high ; but as the 
period includes one of the most disastrous of the 
explosions which have been investigated, viz., that 
at Barking, which killed 10 and injured 23 persons 
—they cannot be regarded as indicating any general 
increase in neglect or mismanagement on the part 
of steam users. : 

In 26 cases the boilers were under the vo tt 
tion of public associations, or were in steamships 
certified by the Board of Trade surveyors, but in 
four of these cases the explosions were not due to 
defects in the condition of the boilers. : 

As in previous years general deterioration, cor- 
rosion, and defective safety valves, &c., were the 
prevailing causes of boiler explosions ; and, after 
these, defective design, workmanship, material, or 
construction, or undue working pressure were the 
most frequent causes. 3 - 

The types of boilers from which explosions origi- 
nated during the year are given in the annexed list. 
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Explosions, 
Marine A ea : ; 15 
Vertical aa seo ete a a eta 15 
Land (cylindrical, Cornish, Lancashire, 
Locomotive ... a te ai acs 9 
Steam pipes, stop valve chests, &c. ... 16 
Miscellaneous eke a mes oe 6 
ee oS we ae a 68 
The subjoined Table shows the causes of the ex- 
plosions : : 
Explosions, 
Deterioration or corrosion, safety valves, 
&c., defective Ne 28 
Defective design, workmanship, material, 
or construction, or undue working 
pressure... ae ae fe was 3L 
Ignorance or neglect of attendants... 8 
Miscellaneous ES a a 1 
Total 68 





Deaths and Injuries Caused by Boiler Explosions. 




















| Personal Injuries. 

| Ni — of 
Year. Explosions. Number of 

Number of | “persons Total. 

| Lives Lost. Injured 
1882-83 45 35 38 i 68 
1883-84 41 18 62 80 
1884-85 43 40 62 102 
1885-86 57 33 7 112 
1886-87 37 24 44 68 
1887-88 61 81 52 83 
1888-89 67 33 pe, 112 
1289 90 77 21 76 97 
1899-91 72 82 61 | 93 
1891-92 88 23 82 105 
1892-93 72 20 37 57 
1893-94 104 24 54 | 78 
1894-95 114 43 85 128 
1895-96 | 79 25 48 73 
1896-97 80 27 75 102 
1897-98 84 37 46 83 
1898-99 68 36 67 103 

otals.. “+ 1189 502 1042 1544 
Average of 17 | " 
years «| 69.9 29.5 | 61.3 90.8 











The Table above gives the total number of explo- 
sions dealt with since the passing of the Acts, the 
number of lives lost, and the number of persons 
injured. 

The number of formal investigations held into 
the circumstances attending boiler explosions which 
occurred during the year ending June 30, 1899, 
was 16, They related to : 

8 vertical boilers ; 

4 locomotive boilers ; 

1 Cornish boiler ; 

1 cylindrical egg-ended boiler ; 

1 marine boiler ; 

1 cylinder. 

The explosions resulted in the death of 23 persons, 
and 45 persons were injured. 

In twelve cases the Court found the owners to 
blame ; in two cases they were held responsible for 
the neglect of their servants ; in one case a firm of 
engineers who made the boiler were held respon- 
sible for the neglect of their servant ; and in three 
cases incompetent persons were held to blame. 

The following amounts were ordered to be paid 
towards the costs and expenses of the investi- 
gations : 
£ Cases. 
10 in 3 

nag ahs lan ete | as 

ye. ERRORS See eek Sn tea 
” ay er Ets set am 60 ,, 

9 ies ar ae av eve 100 ,, 

” = A aes zee on 125 ,, 
Manufacturers ... oe ue side 20 ,, 

” ” eee ooo ooo eon 50 ” 
Incompetent persons ... sa eee Ww, 

” ” ” oee eee wee 15 ” 
: 25 ,, 


Total costs ordered to be paid ie 


Analysing the report a little more closely we 
note that out of the 68 explosions dealt with 
during the year, only 26 were boiler explosions 
in the generally understood sense. The remain- 
ing explosions, though in many cases they were 
important, and caused loss of life and personal 
injury, were due to what may be termed minor 
failures, and to the bursting of valve chests, steam 
Pipes, drying cylinders, &c. 

At the end of the report, the following remarks 
are made by Mr. Walter Murton, the solicitor to 
the Board of Trade : 


Tn no case has the Court attributed the explosion to 


Owners ... 


Ft et et et DOD 


” ” ” 








unavoidable accident, and in one case only did they find 
that no one was to blame. ... Many safety valves are 
loaded by means of a spring in tension or compression, 
the pressure being regulated by a screw. When the pres- 
sure at which the valve is required to blow off is ascer- 
tained, the fitting of a washer or ferrule, to prevent any 
further screwing up of the spring, affords a very simple 
and inexpensive method of preventing the overloading of 
the safety valve. Absence of this fitting has resulted 
in numerous explosions; the Courts have frequently 
pointed out the necessity for it, but, unfortunately, this 
simple precaution is not generally adopted. In three of 
these cases the Court has called attention to the matter. 
The case (Barking) dealt with in Report No. 1173 is one 
of the most disastrous explosions which has occurred 
within recent years, resulting in the loss of 10 lives, injury 
to 23 persons, and enormous somage to surrounding pro- 
perty, and the Court observed t properly qualified 
persons were not appointed to manage the works ; an ob- 
servation which was emphasised by the neglect of the 
manager to see that a washer or ferrule was placed under 
each of the compressing nuts of the safety valves, in order 
to prevent the nuts being screwed down so as to produce 
an improper load bet the safety valves. 

The Court found that the explosion was due to the 
safety valves having been screwed down to a pressure ex- 
ceeding 200 lb. per square inch be the neglect of the 
mechanic who was a ag to adjust them, and they 
held the owners responsible for his neglect, and also for 
neglecting to appoint properly qualified managers of their 


In eight cases the Court found that no proper measures 
were taken to insure that the boilers were periodically 
examined by competent ms. In one case the explo- 
sion of one of these boilers was due to seam rip: in 
another a secondhand boiler was purchased and put to 


| work at a pressure somewhere between 60 Ib. and 100 Ib. 


= square inch, with the crown of the firebox bulged 
ownwards and cracked; in three cases fireboxes were 
worn out; in one case there was a leak in the firebox: 
in another the flue was worn out; and in another the 
tubeplate was so weakened by corrosion and wear and 
tear that the Field tubes became loose. All these defects 
could readily have been discovered if the boilers had 
examined by competent persons. 

In the observations annexed to the sixteenth report, I 
referred to examinations by persons holding themselves 
out as competent to examine boilers, when they have 
neither the training nor the experience necessary to enable 
them to make such an examination. 

In three cases the Court dealt with the employment of 
incompetent persons. In one of them a person represent- 
ing himself as an engineer gave advice as to the safe work- 
ing pressure of a boiler, but upon examination in Ceurt, 
he admitted that he was unable to make the necessary 
calculations. In another case a boilermaker was engaged 
in the purchase of a secondhand boiler ; he pfs one 
with the crown of the firebox extensively pitted, but he, 
nevertheless, advised the purchaser that it was in 
condition, and fit for a safe working pressure of from 
70 lb. to 80 1b. per square inch. The Court found that he 
had neither the training nor the experience necessary to 
enable him to examine a boiler, and to determine its safe 
working pressure. In the third case a person, also holding 
himself out as an engineer, failed to appreciate the danger 
of working a boiler with a worn-out firebox at a pressure 
of 25 lb. per square inch. In all these cases the parties 
were ordered to contribute to the expense of the investi- 
gations. ‘ 

As in previous years, several of the explosions have 
been due to ignorance; but the Commissioners will not 
accept this as an excuse for neglecting to take —— 
measures to insure that a boiler is being worked under 
safe conditions, and it may be useful to repeat their de- 
cision in this respect, viz.: ‘‘That if a person for the 
purpose of his business chooses to use steam appliances 
which, if neglected, become a source of very grave 
danger, not only to himself, but to others, he must in the 
event of an explosion, be taken to have known that it was 
his duty to ascertain that they were kept in good condi- 
tion; and further, that if he was not able to ascertain this 
himself, it was his duty to have called in a competent 
person from time to time to examine the boiler, to ascer- 
tain if it was fit to be worked at the pressure required,” 








Sourn ArricaNn Posts AND TELEGRAPHY.—The revenue 
of the Cape Posts and Telegraphs Department last year 
was 440,412/., showing a decrease of 10,1417. as com- 
pared with 1898, 


‘““NEws OF THE WoRLD” ALMANACK AND ENcycLo- 
P£DIA.—This well-known weekly journal has issued an 
almanack which they are well justitied in describing as a 
storehouse of varied and up-to-date information—historic, 
scientific, and political—which although nena old 
marily as a book of reference for the newspaper er, 
has features which make it a most interesting book to 
while away an hour profitably. The tabular chronicle of 
the world’s history is instructive. The student of social 
economy will find much upon which to reflect in the 
information given throughout the book, There are one 
or two slips. The annual cost of the British Army and 
Navy is not accurately stated (pege 145); the 1898 
records of the Kaiser Wilhelm der Grosse are omitted, 
although she has made the_ best speed of any ship (page 
147); the death of Prince Alfred Alexander of urg, 
is not recorded on 49. The date of the creation of 
peers is somewhat misleading; it should be the date of 
the origin, not the date of the last step-up. Thus the 
Duke of Westminster is recorded (page 58) as havin; 
been created in 1874. That may have been the date o 
be dukedom, but not of the peerage; it is one of the 
oldest. : 











NOTES. 
PecuniaR Steam CYLINDER EXPLosIon. 

A very peculiar explosion occurred last year on 
board a German warship under construction. One 
of the steam cylinders burst, the cover was blown 
off, and one man was killed, The cylinder was not 
under steam, and had at that moment no connection 
with the boiler, which was itself cold. But the 
Belleville boilers had been heated that day. The 
matter came in the course of the inquiry before 
Dr. Mecke, a chemist of Stettin. The boiler tubes 
were zinked outside, whether by the hot or by the 
cold electrolytic process, is not stated. Some zinc 
had got into the inside of the tubes, and formed in 
several instances a fairly thick coating. Dr. 
Mecke believes that that zinc may have melted and 
formed zinc oxide by decomposing the steam. 
Superheating did appear possible in some portions 
of the tubes, so that the zinc might become suffi- 
ciently hot to melt. An analysis of the inner 
coating of the boiler tubes in question proved 
that most of the zinc had been oxidised. That 
would leave the tubes charged with hydrogen, 
which would pass into the steam cylinder and 
form an explosive mixture witlr the air in the 
cylinder. Attempts were made to prove that 
assumption in two ways; the one succeeded, the 
other failed. Another boiler, not used previously, 
was heated and the steam produced after a while, 
when all air might be expected to have been ex- 
pelled by displacement led to a condenser. The 
gas collecting in the condenser was then examined; 
it exploded violently. On repeating the same 
experiment, no oe ageanee ensued, probably because 
all the zinc, which could cause decomposition of 


been | the steam and liberation of hydrogen, had been 


oxidised during the first trial. A few kilogrammes 
of powdered zine were introduced into the tubes ; 
no explosive gas was observed, possibly because 
the loose zine did not remain in the exposed parts 
of the tubes. Engineers would be interested to 
know more about the Belleville boilers; but the 
Zeitschrift fix Angewandte Chemie, from which we 
quote, does not offer any particulars. 


BASHFORTH’S CHRONOGRAPH EXPERIMENTS. 

Professor Bashforth was certainly unfortunate 
in the treatment he has received from artil- 
lerists at home and abroad. In the first instance, 
his investigations were hampered, and finally 
entirely Pony by obstinate officials, who, 
after they could no longer deny the utility and 
importance of his results, attempted in the most 
shameful manner to transfer the credit of them 
elsewhere. Inthe end, a new generation of better- 
educated officers coming into power, the War 
Office did, after some years, recognise Mr. Bash- 
forth’s work by means of a small honorarium. 
This, however, did not happen tili the older officials 
had managed to close Professor Bashforth’s class 
at Woolwich. Of course in all this they were 
‘*technically ” right. However, some recompense 
was finally made to Professor Bashforth, and so 
this grievance may be considered closed. After- 
wards, the great firm of Krupp, of Essen, pub- 
lished Tables founded mainly on Bashforth’s work, 
without —— the slightest reference to the 
priority of the latter. Further, they altered the 
coefficients which Bashforth had established by 
careful and accurate experiment, with the result 
that the times of flight, as calculated from the 
constants thus arbitrarily changed, no longer 
agreed with the observed facts. Bashforth’s co- 
efficients, on the other hand, give this time of 
flight correctly ; but unless allowance is made for 
the fact that the axis of the projectile does not 
remain tangent to the trajectory, they underesti- 
mate the range. Krupp’s firm observed this; but in 
place of carefully re-investigating the question, pre- 
ferred to jump at the conclusion that the resistances 
to motion as determined by Bashforth were too high. 
They reduced these, and published tables embody- 
ing the same as new and original discoveries, 
never noting that an arbitrary change of this 
nature can only correct the range at the expense 
of altering the time of flight, which the original 
coefficients gave correctly. | With moderate ranges 
the angle between the tangent to the trajectory and 
the axis of the projectile has little effect on the 
range, and Bashforth’s original results then require 
no correction for this. 


Russtan Iron Inpustry. 
In the village of Bjelogorowska, in the Bachmut 
district, not very far from the Lissitschansk rail- 
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way station, important deposits of iron ore, con- 
taining 60 per cent. iron, have been discovered. 
In the same neighbourhood a Belgium syndicate 
has secured an estate containing ore and coal de- 
osits. The iron ore deposits in the neighbour- 
lod of Kertsch, on the peninsula of Taurus, are, 
no doubt, destined to form the foundation of the 
future Taurian iron industry. The deposits in 
question are very extensive, but the quality of the 
ore appears to vary considerably ; the average, 
however, is very fair, and it is quite worth work- 
ing. The Katerless ore, which belongs to the same 
district, is rich in manganese. The somewhat 
recently discovered iron ore deposits in the Livny 
district, government of Orel, are hardly sufficiently 
extensive to warrant rational working. Not only 
are successful researches for iron ore carried on 
in various parts of the Russian Empire ; but the 
industrial exploitation of the mineral wealth is 
keeping pace with the increased supply, or possi- 
bilities of supply, of raw material. It is more 
especially French and Belgium enterprise and 
capital which, more or less directly, are interested 
in this movement. Amongst the more recent 
undertakings may be mentioned the Compagnie 
Houllitre Metallurgique et Industrielle de Lomo- 
vatka (Donez), which is intended to work the coal 
and ore deposits on the Ssabowka estate in the 
Slawjanoserbsk district. This is a Belgian concern, 
with a maximum capital of 10,000,000 francs. The 
capital of the Nowo Pawlewka Company is 
7,000,000 francs. A still larger Belgian company 
is the Société Miniére et Metallurgique de Tambow, 
which boasts a capital of 16,000,000 francs, and 
which is erecting iron works in the neighbourhood 
of the town of Lipezk, in the government of 
Tambow. The natural conditions are good ; there 
is a river, the railway is not far distant, and the 
necessary ore deposits are available. A Russian 
company, in which, however, French interests 
appear to be represented, has been formed, under 
the style of The Russian Company for Manufac- 
ture of Iron, Rolling Mills, and Mechanical Works ; 
the capital of this company is 1,125,000 roubles, 
and their concession does apparently not limit 
them to any distinct part of the empire for their 
operations. Another recent company which has com- 
menced operations is the Société Metallurgique du 
Sud Oural. A blast-furnace of large dimensions 
has been built at the Kamenskoje works of the 
Dnjeprowski Metallurgical Company ; it is the sixth 
blast-furnace built there, and its capacity is 600 
tons per twenty-four hours. A number of mining 
gentlemen and Moscow capitalists have formed a 
company for the purpose of constructing a new 
railway line from Moscow to Woronesk, which is 
more especially intended for the transport of coal 
and ore. The same company will also direct its 
attention to mining exploits in the Donez district. 


Inon DEVELOPMENTS ON THE PaciFic SLOPE. 


The Eastern States of America have shown very 
rapid development in recent years in the manufac- 
ture of iron and steel. Developments on the other 
side of the Continent have been retarded, though 
by no means suppressed, by the inability to pro- 
duce the raw material on the spot, and the neces- 
sity of obtaining it from the Eest. The Pacific 
slope has, in fact, been peculiarly dependent upon 
the Eastern for light and heavy hardware, agricul- 
tural implements, railway and bridge material, and 
everything else composed mainly of steel or iron. 
Retail dealers in California, Oregon, and Washing- 
ton have for long felt sore over this fact. Between 
what they regarded as the exactions of the east 
coast merchant and the heavy transportation tax 
of the railroads, these traders thought them- 
selves sadly oppressed. Relief was not to be 
had apparently from England. Distance and 
the tariff precluded hope from that quarter, 
and though something in the way of trade was still 

ssible on better terms than dealings with the 

ittsburg men, its volume was relatively incon- 
siderable. What was required, in order to place 
the Western men on a fair footing, was an abundant 
supply of iron ore on the western slopes of the 
Rocky Mountains. It would appear that this 
supply exists. At any rate, we learn now that in 
south-western Utah, not more than 300 miles from 
Los Angeles, a large body of ore has actually been 
found. From all accounts, it is not so free from 
hosphorus as that obtained in the vicinity of Lake 

uperior ; but the percentage is reported to be 
small. According to the Iron Age the ore can be 


taken out very easily and cheaply. Coal that can 





be made into a good quality of coke, and the lime- 
stone also needed for reducing the ore, are close at 
hand. The existence of these deposits was known 
months ago to energetic prospectors ; but develop- 
ment has been delayed by negotiations between 
the owners of valuable claims there, and the Colo- 
rado Fuel and Iron Company, which wanted to work 
the mines. A lease has now been effected by that 
corporation, with a stipulation that from 150,000 
to 180,000 tons shall be taken out yearly. The 
Colorado folks need to construct only 90 miles of 
road to complete connection with Pueblo, their 
headquarters ; and the Oregon Short line and Rio 
Grande are already making extensions that will 
pass much nearer to Iron Mountain. The vista 
opened up to the prophetic vision of some of our 
American friends by this discovery is sufficiently 
attractive. ‘‘ Pittsburg,” one of them reminds us, 
‘* was not built ina day. The iron and steel indus- 
try of the Pacific coast must be developed gradu- 
ally. Before it is well established the Nicaragua 
Canal may be an accomplished fact. Freight rates 
from one coast to the other would then be reduced, 
nodoubt. But the manifest advantage of having a 
supply of raw material close at hand would not be lost 
altogether. It would only be reduced. Utah may 
become another Alabama, and brains, capital, and 
enterprise would seize the opportunity afforded by 
a supply of cheap iron to convert the metal into 
scores of different articles that are demanded by 
the people of that part of the country. The con- 
struction and operation of hundreds of factories on 
or near the coast will certainly follow the success- 
ful production of iron in Utah.” One can accept 
all this as reasonable or not, as one pleases ; but it 
should be remembered that Montana and Arizona, 
which already furnish more copper than Michigan, 
are nearer to the Pacific seaboard than to the 
Atlantic ; and if the former be furnished with cheap 
iron also, considerable manufacturing developments 
may be expected. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 31. 

Tue rather general anticipation of a decline in 
quotations in iron and steel has a very slim foundation 
to stand upon when the conditions are thoroughly 
understood. Trade journals are talking about the 
coming decline in prices owing to the rapid increase 
in productive capacity, but they overlook some con- 
ditions which they have not the facilities for pene- 
trating. Quotations in most lines are firm. The 
only weakness is in plate iron, and that amounts 
to about 2dols. per ton. Steel billets have deelined 
1 dol. nominal, but buyers are unwilling to place large 
orders at asking prices, looking for a further conces- 
sion. Bessemer pig, basic iron, foundry iron, and 
forge iron are all firm for desirable brands. Southern 
furnaces are all sold up, and Northern furnaces prefer 
to fill orders before accepting new ones. Quotations 
for forge iron are 20 dols. to 21 dols., and No. 1 
foundry 25 dols. to 25.50 dols. Reports from Pitts- 
burg, Chicago, and St. Louis, and Birmingham all 
show a strong pig-iron condition, and indicate prospects 
of an increasing demand during the coming two months. 
Bridge - builders have presented large requirements 
during the past week, amounting to about 30,000 tons. 
Inquiries show that bridge - builders’ requirements 
for the coming seven days will amount to full 
30,000 tons more. Large ordérs are likely to be 
— for plate iron, and concessions have been estab- 
ished and the mills are anxious for business. Quota- 
tions for steel rails remain the same and inquiries 
now floating around the market aggregate a 
total of about 100,000 tons, of which one-third 
is for export. The conditions of the iron and 
steel trades at the outstart of February are 
very satisfactory and every indication points to 
an enlarging demand, which will absorb the entire 
output for the coming year. Manufacturers prefer to 
execute some of the orders in hand before loading up 
heavily for the last half of the year. Gold-mining 
machinery demands are assuming large proportions. 
A good many smelters and facilities for conducting 
gold-mining operations are to be taken care of during 
the next two months, and tke industrial establish- 
ments concerned in the supplying of machinery for 
these purposes expect to be very busily engaged during 
the coming year. 





Go.p.—The uction of gold throughout the world 
last year is estimated at 15,175,180 oz., of the value of 
62,663,0947. The corresponding output in 1898 was 
13,988,787 oz., of the estimated value of 57,829,5562. The 
check experienced by South African production, in conse- 
quence of the Transvaal war, exerted accordingly little 
influence upon the general output of gold throughout the 
world in 1899, 





THE WAR IN SOUTH AFRICA. 
To THE EpIToR oF ENGINEERING. 

Srr,—The event of the week in connection with the 
war has been Mr. Wyndham’s speech in the House of 
Commons. The country is indignant at the waste of 
time and energy caused by the wrangle now proceeding 
in Parliament on purely y lines, and very few people 
appear to read the speeches on either side. Every one 

that great mistakes must have been made or we 

ould not be in so tight a corner at the present time; 

but every one also agrees that war was inevitable, and, 

this being ctr 4 the nt political censors of 

the Government are not the sort of people we should 
select as the political directors of a great war. 

The presecution of the war to a successful termination 
at an early date fills the cup of public interest, and the 
precise words, or meaning, of each prominent politician, 
whether in or out of office, during the past few months, or 
years, do not at the moment attract the attention of any 
except those who appear to — party before patriotism. 

At the same time the public is anxious to know where 
our proved military weakness really exists, and whether 
the sweeping ch made in the Press against this or 
that department of State have any solid foundation to 
support them. 

r. Wyndham, in an exceedingly able and earnest ad- 
dress which riveted the attention of the House at the 
time of its delivery, and comfo us all when we 
perused it on the following morning, not only defended 
each department in turn very effectively—but almost 
persuaded us that the Government acted in a way that 
was perfectly reasonable and just at the time of each 
action, and with due consideration of its environment, 
Almost has he persuaded us; but the Transvaal arma- 
ment question still makes us reflect on the wisdom of our 
rulers. He stated facts forming an ample defence of our 
Intelligence Department, which informed the Govern. 
ment in detail ownage | the arms and equipment and 
ammunition and men of the two Republics in South 
Africa. Presumably this information was given periodi- 
cally, and therefore when the armaments commenced. 
If so, how was it that our rulers allowed such armaments 
to increase and accumulate without protest—without 
' warning.” Mr. Wyndham’s explanation of the Go- 
vernment’s “‘ warning after warning” policy must be 
rather alarming to men of affairs who know full well 
that the efficiency of a warning varies inversely as its 
recurrence. One warning should be ample in affairs of 
State; a plurality indicates weakness. 

When the object of the Transvaal armaments, the one 
now attained, me evident, both from the quantity 
and quality of the arms purchased and the formation of 
forts around Pretoria, why was our Government silent? 
Why was the minor question of the franchise put into the 
front? Mr. Kruger, if armed, could tyrannise over the 
Uitlander, and exploit him. Mr. Kruger, if unarmed, 
would have acted quite otherwise, and have granted the 
appeals for justice and for the equal rights of the white 
peoples. The development ofa hostile military Power in 
the midst of our South African colonies was not only 
a menace to the freedom of the Uitlander in the 
Transvaal, but to the freedom of every white man, 
Dutch or English, French or German, throughout 
the whole of South Africa ; aye, and of the Portuguese 
too, for how long would Portugal retain its African 

ions if the Afrikander band were ruling in 
Fogland’s stead? The armament question was con- 
sequently master of the franchise and every other South 
African question. Yet we haggled about the latter and 
never protested about the former. This was the error. 
Had we insisted on no more armament directly our In- 
telligence Department reported the commencement of 
forts round Pretoria, and the purchase of heavy artillery 
and numerous field guns, we should not only have 
avoided war, but we should have found Mr. Kruger 
most willing to meet any reasonable demands concerning 
the rights and freedom of the Queen’s subjects in the 
Transvaal. 

Nothing has occurred for a ews | time which more 
convincingly proves that freedom and justice can only be 


y retained, as they have been won, by the sword. But this 


is a very large subject, and however a we must 
leave this dominating kop for the lesser hills below it, and 
examine detail. Mr. Wyndham’s defence of the Intelli- 
gence ae referred, inter alia, to military maps, 
and stated that the Transvaal isa very large mountainous, 
and in ‘many parts a waterless, country, which conse- 
quently could not easily be surveyed even under friendly 
auspices ; also that a proper survey would not have been 
tolerated by the Boers, which cannot be doubted. But 
nobody has grumbled about bad maps of the Transvaal. 
The complaint has been that no reliable maps are to be 
found of Natal. Apparently the northern triangle was 
surveyed by officers just before the war in a manner allied 
with the military reconnaissance, but this survey did not 
extend so far south as to include the country between 
the Tugela and Ladysmith ; a fact which locates the pro- 
bable area of the — in Natal as believed in Lon- 
don just prior to the war. Maps, which are reliable as 
far as they go, being of the utmost importance to generals 
in the field, it is curious that the whole of Natal was not 
surveyed by military experts during the years 1898-9, 
when the Government must have foreseen that war might 
be declared at any moment. z : 

On the other hand, the manner in which the maps 
issued by our Intelligence Department have been ham- 
mered, especially by correspondents to the Times, has 
gone beyond the limits of fair treatment, as the — 
ment is unable to reply in thesame public manner. Thus, 
a letter was published in the Zimes, wherein a certain 
‘Man in the Street” discovered that on the Ladysmith 
map, either the representative fraction was erroneously 
given, or the scale—l in. to 2 miles—was wrong. As & 
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fact, the representative fraction was wrongly stated ; but 
the map scale and its above description were quite 
correct. The printing on any map of its representative 
fraction is a mere fad, and not understood by 99 per cent. 
of the people who use it ; and the odd man per cent., who 
does comprehend it, is himself quite able to calculate it 
in about 20 or 30 seconds of time. He would only do so 
if he wished to convert the scale from miles and inches 
into, say, kilometres and millimetres . . . a process only 
likely to be attempted by some foreigner, perhaps a foe. 

‘As regards our own land forces, Mr. Wyndham clearly 
demonstrated that the present Government has done far 
more than many of its predecessors in raising the effi- 
ciency of the Army and in tackling the great recruiting 

uestion. 
17s a nation of freeborn islanders, protected by the 
most powerful fleet in the world, we have deliberately 
and annually refused to tolerate enforced service of any 
kind whatever. Our land forces, and, indeed, our naval 
forces also, have, therefore, to be carefully nursed. The 
spirit of adventure and the love of excitement enables us 
to recruit without difficulty in times like the present ; and 
the fact that men also volunteer for the Army and Navy 
in the humdrum periods of peace, speaks well for the 
treatment they now receive in the services. 

Mr. Wyndham hints at matters of important reorgani- 
sation in the near — so the recruiting question is 
likely to bzcome a topic of earnest discussion before long. 

The defence of the Government’s inaction last autumn 
made by the Under-Secretary of War was very clever, 
and we, doubtless, suffer under certain disadvantages 
from the dispersion of our possessions, which exist in so 
many differing climates and conditions. Hence it is im- 

ible for our Commander-in-Chief to act in a Von 
oltke-like manner when war in any one place is declared 
suddenly by an enterprising foe, as the transport adapted 
for the site of operations has first to be organised, and 
this — —_ : Pe ? al 

Possibly the campaign was duly arran on paper, 
and described and docketed by our Commander-in-Chief 
at the War Office. If so it was upset by the foe, and we 
are never likely to hear much about it; although in its 
broadest lines it is believed to have consisted in an 
advance in force from Cape Town via Bloemfontein to 
——S enemy being contained to the north of 
Natal. 

Hints and rumours have not been wanting of late to 
the effect that the Orange Free Staters are sick of the 
war and desire peace on their own account, irrespective 
of their allies in the Transvaal; but President Steyn 
stops the way. An enthusiastic visionary, he is even 
more dangerous than the political schemer who rules at 
Pretoria. In any case, we should be foolish to make 
terms with the Free Staters, except on the basis of their 

tual disarmament, and of the free passage — 
their country for our troops at any time, and especially 
the present time. 

By —— disarmament—I mean no forts, no artil- 
lery, no Maxims, Nordenfeldts, or other form of quick- 
firing arms, except the magazine rifle, which you cannot 
bar in such a country. In addition, we should stipulate 
for equal rights for all white settlers, including, of course, 
the possession of rifles ; a local parliament and ministry ; 
a British resident (to guard the rights of the Uitlanders) ; 
the “open door”; anda commercial treaty. Voila! When 
we arrange with Mr. Kruger something more will be 
required, as the Transvaal is a wealthy country, whereas 
the Free State is a very poor one. 

Yours faithfully, 
February 4, 1900. FIgLD OFFICER IN 84. 








SHEFFIELD AND THE WAR. 
To THE EpritToR OF ENGINEERING. 

Sir,—Sheffield is a go-ahead place, and its people have 
a strong ambition to shine in all they attempt. Like most 
Englishmen, they are now bitten with the war fever, and 
paged of the ‘* blades” wish to go to the front—all praise 
0 them ! 
. The Sheffield Volunteer Artillery is a crack corps, and 
its enthusiastic commanding officer, Lieutenant-Colonel 
C. Allen, has been trying his best to persuade the War 
Department to send a Sheffield battery to the front. He 
as not succeeded ; the local press is most indignant, and 
those most concerned are disappointed. heartily 
condole with them, and regret that the authorities 
in Pall Mall have been unable to meet their wishes. 
Inspired as they are by patriotic motives. The his- 
tory of the matter is as follows: Lieut.-Colonel Allen, 
on behalf of his officers and men, was amongst the first 
to offer their services to the Government, and subse- 
quently when the Government decided to — Volun- 
teers at the front, Colonel Allen repeated his offer 
(December 28, 1899) ‘‘to mobilise at once a complete 
battery (officers and men) of position artillery from the 
270 men under his command who have volunteered for 
active service.” He also offered to provide at his own 
expense a battery of four of the most modern guns... . 
at a cost of 40002. ‘They would be 4.7-in. type, or some 
thing similar, on travelling carriages . . . The War Office 
to complete the scheme by providing an ample supply 
of the best Lyddite ammunition.” On January 6 the 
Secretary of State for War and the Commander-in-Chief 
expressed their ‘‘ appreciation of the spirit in which 
these offers were made ;” but added that “‘nothing further 
— Present required from the volunteers beyond what 
‘as appeared in the Special Army Order of January 2, 
1900, However, on January 25, a further letter was re- 
ceived by Lieut.-Colonel Alien, in which the Secretary 
of State for War accepted the offer ‘* provided the guns 
are forthcoming” . . . and “‘ appreciated the spirit dis- 


clothing, equipment, &c.” Unfortunately, the offer 
made said nothing about equipment, the cost of which 
would run into a large amount; and that, more unfor- 
tunately, the Government had during the interval 
between the offer and its acceptance, placed an embargo 
upon all guns which could be manufactured by private 
firms in England - and Lieut.-Colonel Allen finding him- 
self no longer in a position to carry out his original offer, 
and ‘* most reluctantly was compelled to abandon the 
scheme by virtue of circumstances over which he had no 
control.” ts ; 

It appears that the guns were promised to Lieut.- 
Colonel Allen by the Elswick firm, and were actually 
being manufactured for a foreign man-of-war, and General 
Henry Brackenbury was asked to remove the embargo in 
this special interest, but without effect. : 

A good deal of local feeling has been roused by this 
—— but I think it is scarcely directed to the right 
objects. 

t is not the refusal of the generous offer of Lieut.- 
Colonel Allen to which exception can be taken, but the dis- 
simulation displayed in finally accepting it, when it was 
known the guns could not be obtained. The Government 
had laid its hands on every gun in the manufacturers’ shops, 
and the War Office must have known thatfact. Pressure 
was brought to bear upon it in several ways, and instead of 
stiffening its back, and saying boldly that it had deter- 
mined to employ only the regular artillery, it made a 
show of yielding with the full knowledge that its com- 
plaisance was entirely illusory. Of course this is only 
one more evidence of the wave of panic which has passed 
over the War Office. It has treated the volunteers as 
the lady treated her lover: ‘‘ First she would and then 
she wouldn’t.” | An appeal was made to the country 
for help, and then other counsels prevailed. It then be- 
came a difficult matter to repress the patriotism which 
had been evoked, but it is being done fairly effectually 
in other places besides Sheffield. 

The unfortunate severance of the Field from the Gar- 
rison Artillery, which has taken effect in our ancient 
regiment of Royal es practically stops our garrison 
gunners (regulars) from the chance of seeing active ser- 
vice except during a great maritime war; and even then 
their chances would be very remote so long as our Navy 
holds the command on the sea. The rare exceptions are, 
firstly, caused by the position artillery in the field; 
and secondly, by the a of mountain batteries 
which very curiously aad illogically have been embodied 
in the Garrison Artillery list. I say illogically with some 
reason, for surely if any battery be a field battery pure 
and simple, it is a mountain battery. But let this 
and returning to the subject, I think that Lieut.-Colonel 
C. Allen, will, on consideration, acknowledge that if 
guns of position are to be employed in future on active 
operations in the field, it would be most unfair to 
the regulars that volunteers should be allowed to take 
their place at the front. Active service is the trade, the 
raison d’étre of a regular; but the same cannot be said 
of a volunteer, however .good, however efficient. More- 
over, a general in the field would naturally prefer regulars 
to volunteers, if only because they are more disciplined, 
and more accustomed to the ways and manners of the 
service. 

The present war in South Africa has demonstrated in 
a most conclusive manner that guns of position are ex- 
tremely useful, both for defence and attack. Conse- 
quently their employment in field operations will be 
resuscitated. Position guns had rather gone out of 
fashion, but the officers and men of Her Majesty’s Royal 
Garrison Artillery may in future hope by their means to 
occasionally be employed on active service. 

It would be a most unrighteous thing for the Govern- 
ment to send volunteers in place of regu for any such 
unworthy reason as to catch votes, or to save money. 
The Militia and the Yeomanry, and the Volunteers, form 
Auciliary Forces. 

The Yorkshire press of the West Riding seems to have 
rather lost sight of these broad truths. 

Yours gy 





AMERICAN COMPETITION. 
To THE Eprror oF ENGINEERING. 

Srr,—In your issue of the 2nd inst. I have read another 
letter from ‘‘ A Practical Exporter,” I therefore ask you 
to favour me with a little s I will not go into the 
whole of his letter as he introduces so much verbi 
apparently to hide his lack of practical knowledge of the 
subject on which he writes. According to ‘‘ A Practical 
Exporter” there are shops where the usual ‘“‘rule-of- 
thumb methods hold sway,” and by the wording they 
seem to be common ; it also appears to be a common case 
for managers to be uneducated and unintelligent, as he 
makes this an especial requirement in the suppositious 
case he quotes. Will ‘‘A Practical Exporter” come 
down from his lofty eminence and tell what shops in this 
country he is acquainted with where the managers are 
uneducated and unintelligent, also what workmen used 
those mutterings which he has attributed to them ; and 
where the usual rule-of-thumb hold sway? 

It is a great concession for ‘‘ A Practical Exporter” to 
make that there was one good workman. Watt, Rennie, 
Naysmith and others took raw and ignorant workmen 
ont made mechanics of them. ‘‘ A Practical Exporter” 
is apparently under the impression that they had only 
to just be shown how to do their work, and behold 
they became mechanics, like Moses striking the rock ; he 
says Naysmith took labourers and raised them to the class 
of mechanics,’and was perfectly satisfied with the produc- 
tive results, &c. Now, Sir, seeing this was in the days of 
hand-work, there is little wonder that trouble ensued ; 
the yarn is a “little too thin, even for me.” It may 


the ‘‘ Practical Exporter’s” knowledge of the matter may 
appear to bear out his translation, but to a practical mar, 
why, Sir, “‘bosh” is an apt conclusion. 

_If he reads my remark correctly re developing Con- 
tinents, he will find no words, to the effect that 
it is of no consequence that the Yankees had a 
Continent to develop. What I wrote was “that he 
was apparently oblivious of the fact that this country 
had developed the equal of two or three Continents ; 
he asks where are they? Well, Sir, if he looks on the 
map of the World he will have no difficulty in finding 
them. In our early advance in industry who hel us? 
In that time we not only developed the equal of Conti- 
nents, but also to a considerable extent supplied others 
with the means of developing their Continents, America 
included, notwithstanding our English idiosyncrasies, 
Intellect and intelligence being such a negative quan- 
tity, as he depicts, he says American conditions 
are my becoming similar to those here. Well, 
he need not fear American competition, Englishmen 
are as keenly alive to the necessities of the case 
as he can wish them to be, only, unlike the Americans 
and Germans, they are not continually blowing about it. 

_ Re the superiority of the American workman’s inven- 
tiveness, the ‘‘ Practical Exporter” now writes that his 
statement was that common workmen in America over- 
come the difficulties ; I read his statement to be that they 
are assisted commonly, which is a very different thing, 
besides the vastly reduced patent fees there. He credits 
the Germans also with the same advan over us, and 
credits the Americans with greater inventive powers and 
temperance, yet he says that the Germans ‘and Iria drink 
considerable quantities. Has he any practical acquaint- 
ance with any German teetotal apostles? Andrew Carnegie 
remarks, ‘‘ We have little or no trouble with drink among 
our men ;” it all depends on what is called trouble, 

The “ Practical xporter” thanks me for informing us 
that invention is not the workman’s province. Well, I 
again inform him that if he had as much practical 
knowledge of workshop Sg we as he requires of prac- 
tical exporting, he would know that men spend- 
ing their time in inventing machines and on methods 
of work, ins’ of doing their work, would not be 
a pleasant spectacle ; and in suggesting one might (nob 
must) be employed in watching where improvements 
can be effected instead of 999 (pretty big shop that), I 
should think it is the more sensible practice. He here 
thanks me for showing him this corner of the English in- 
tellect. Ireturn the compliment by thanking him for 
letting us see the quality of the intelligence and intellect 
required in practical re and also exposing the 
idiosyncrasies of the cult. I wrote enough anent our 
toolmakers in my last letter, and will only now remark 
in regard to that portion of his letter, that I drew no 
picture of a lofty throne, bowing world, &c., but leave 
that to his more pictorial —— and assure him 
that when he has transferred his creation to canvas, I 
will use what little influence I possess with R. A.’s to get 
it “hung.” Judging by the illustrated advertisements to 
be seen everywhere, our toolmakers are very well able to 
take care of themselves. 

In conclusion, I would recommend to the ‘‘ Practical Ex- 
porter” the eg of the letter on “‘ American Competi- 
tion ” (No. 18), in your issue of January 19. I remind 
the “ Practical 9 oy that I in no sense gave justifi- 
cation for what he intends as a cutting remark re 
Naysmith being a superior authority to myself. By the 
tone of his letter I guess that better fits himself, in so far 
as he so authoritatively dictates to us as to our intelligence, 
intellect, idiosyncrasies, &c. His letters are like others 
written by those who do not scruple to show a want of good 
feeling and even sense in using remarks in a deprecatory 
manner anent intelligence, intellect, idiosyncrasies, &c., 
and which letters have appeared from time to reaming Pree 
in other papers, and which give the impression that they 
are intended as advertisements of America and things 
American. 

T apologise for again troubling you, and am, Sir, 
ours faithfully, 
A Memsrr Woo.wion ist Branon A.S.E. 








THE STEAM-YACHT ‘‘ COMMANDER 
CAWLEY.” 
To THe Eprror oF ENGINEERING. 
Srer,—We note in your issue of ENGINEERING for De- 
cember 29, 1899, you give drawings and particulars of 
our steam-yacht Commander Cawley. We think it is 
only fair to draw your attention to the fact that this 
vessel has been constructed to the designs and specifica- 
tions of our consulting engineer, Mr. W. H. Brodrick, 
M. Inst. Mech. E., of Hull, who also supervised the con- 
struction of both hull and machinery. We shall be glad 
if you will insert this in your next issue. Thanking you 
1n anticipation, 
G ee ee oO 
EO. E. Burn, Managing Owner. 
Humber Pilots’ Steam Cutter Cemgumy, Licino’, 
50, Queen-street, Hull, February 6, 1900, 


THE RECOVERY OF CRUDE GLYCERINE. 
To THE Eprror or ENGINgERING. 
Stz,—The article in your issue of January 26 on the 
‘* Recovery of Crude Glycerine from Soapmakers’ Spent 
Lyes,” might, we fear, lead your readers to believe that 
r. Foster is the inventor of the vacuum process in con- 
nection therewith. I should therefore be obliged by your 
inserting the following brief history of the invention. 
My son—Ernest Scott —being, in 1891, the head chemist 
at Messrs. Lever Brothers, of ‘‘ Sunlight” soap fame, and 
very closely connected with the recovery of glycerine 
from spent lyes in their works, hit on the idea 4 doing 











Played in the generous gift... . . Capitation at the 
Tate of 97. per man would 


be granted to cover cost of 


possible there were some circumstances which to one of 


the evaporation in multiple effect, and the subject was 
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discussed by him in conjunction with myself and my son, 
F. Walker Scott. We designed the first apparatus, which 
Messrs. Lever Brothers were good enough to allow us to 
erect and work at their “Sunlight ” Works; the under- 
taking being that if it answered they would keep and pay 
for it, if not we were to remove it and bear the expense. 
It succeeded, and we have since then made the apparatus 
used by far the larger portion of the soapmakers in this 
country, and we may add that quite 80 per cent. of the 
crude glycerine made here is by our plants. Mr. Foster 
did not have to face the initial difficulties of avoiding the 
deposition of the’ salt on the tubes, and that of getting 
the salt out without stopping the apparatus, which were 
successfully solved by us some years before he introduced 
his apparatus. 

The firm of George Scott and Son, of which I am the 
head, are still making these plants, not only for glycerine 
recovery, but for the concentration of almost every de- 
scription of thin liquors. 

Yours faithfully, 
Frank W. Scort, A.M.I.C.E. 

44, Christian-street, London, E., January 29, 1900. 





THE MAXIM MULTI-PERFORATED 
POWDER. 
To THE EpiTor oF ENGINEERING. 

Srr,—The following extract has been taken from an 
article published in the May issue of the ‘‘ Anglo- 
American Magazine” and elsewhere under the authorship 
of Mr. Hudson Maxim, who quotes it as an expression 
from the editor of London ENGINEERING : 

‘The distinguishing feature of the gunpowder invented 
by Mr. Hudson Maxim and Dr. Schupphavs is its form. 
It has other characteristics of great value and originality, 
but these are only rendered ible by the peculiar shape 
in which the powder is moulded, and are, therefore, in a 
sense subsidiary. ... Whatever merit there may be in 
hyperbolic curves in a steam engine, there is none in a 
gun, for there the object aimed at is to impress the 
greatest possible amount of energy on the projectile with 
the least strain on the weapon. Evidently this can best 
be done by a pressure sustained uniformly from breech to 
muzzle, such as would be represented by a rectangular 
diagram. The maximum pressure and the average pres- 
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sure then become identical, and for any given ballistic 
result the maximum pressure is greatly reduced below 
what it would be if there were sensible expansion of the 
gases in the bore. , y 
“The result is ay to be attained in the Maxim- 
Schupphaus powder by giving tu each grain such a con- 
figuration that the rate of burning shall keep pace with 
the motion of the projectile, and still maintain the space 
behind it filled with gases at a fairly constant pressure. 
“Tf gunpowder grains be in the form of spheres or 
cubes, the rate of combustion is greatest at ignition, and 
gradually decreases as the grains diminish in size ; while, 
on the other hand, the speed of the projectile through 
the bore rapidly increases. Hence the pressure of the 
gases is not maintained. The ideal condition is that each 
grain shall, at the moment of ignition, present sufficient 
surface to combustion to give the required pressure, and 
that this surface shall rapidly increase, so as to insure 
more and more vigorous combustion.” 3 
According to the above extract, the distinguishing 
eature of this powder is its form, and the great advan- 
attending this form of powder have been repeatedly 
reiterated by Mr. Hudson im on various other occa- 
sions. In his British patents Nos. 8569, 11,229, 16,861, 
16,862, of 1895; 16,858, of 1896; 7178, 15,499, of 1897; 
and his United 
540,327, and 540,328, of 1895, an ap tus has been de- 
scribed for making perforated rods of explosive. lin- 
drical or prismatic rods having a plurality of longitudinal 
perforations; rods or strips perforated transversely to 
their longitudinal axis ; sheets of explosive having holes 


States patents Nos. 538,618, 540,326, | good 





or cells, and rolled into the form of cylinders or wound 
like a volute spring ; long rods or strips, either round, 
prismatic, or oval, ‘having a plurality of perforations ; 
sheets, superimposed and cut into strips, lengths, or 
pieces ; pe gaa and waved or corruga’ strips 
are also described. 

It will be noticed that none of the above patents were 
applied for until after 1895. 

Il of the foregoing subject matter, so far as form of 
powder is concerned, was substantially disclosed in Mr. 
Hiram S. Maxim’s British patent No. 17,994, of 1894, in 
which tubular and other forms of powder which permit 
of internal cavities was described ; it being also stated 
that the explosive may be made from tapes or thin sheets 
of material rolled up like a volute spring, long pieces 
being slotted at the sides to allow for the passage of the 
flame, it being further stated that other forms might be 


a. 

igs. 1 to 11 inclusive illustrate the forms of powder 
shown in Mr. Hiram 8. Maxim’s Patent Office drawings 
of 1894, and Fig. 12a form of powder described by Mr. 
Hudson Maxim in his patents of the following year, and 
the one most prominently employed in illustrating his 
powders. 

A very great deal has been written and lectured upon 
the advantages of progressive combustion as afforded by 
this multi-perforated variety of powder by Mr. Hudson 

im, but no reference has. ever been made to the earlier 
patent of Mr. Hiram 8. Maxim, which fully discloses all 
of these advantages, and in whose —_ is shown many 
forms of powder which have since illustrated some of the 
articles written by Mr. Hudson Maxim. 

The theory of progressive combustion as intended for 
obviating excessive variations in ballistics BA increasing 
the surface exposed to the flame, as the ball advances 
along the bore of the gun, has also been shown in another 
way. Mr. Hiram S. Maxim, in his British patents 
Nos. 552, 2090, 6591, 14,047 of 1885, and 13,534 of 1886, 
has described a progressive powder composed of grains 
varying in size or quality and arranged in such a manner 
that the slow-burning powder would be consumed first and 
the quick-burning powder last; by this means the ex- 
plosion was progressive and the pressure in the gun 
continuing a longer time, permitted of a very low initial 
pressure. 

This arrangement has been fully dealt with by Mr. 
Hudson Maxim in the article referred to, and elsewhere, 
but there eppear to have been no patents taken out by 
him upon this form of powder, and all of the early patents 
of Mr. Hiram S. Maxim were ignored. 

Tuomas A. Hit1. 

1, Devonshire-street, Portland-place, London, W., 

February 1, 1900. 





PATENT LAWS. 
To THE EpitTorR OF ENGINEERING. 
Str,—In the first paragraph of your thoughtful article 


\ on ‘‘ Patent Law Reform,” in your issue of January 12, 


you refer to the recognised principle, that it is not 


y | advisable for the Government to compete against private 


enterprise. And further on in the same article you men- 
tion the valuable recommendation of the Institution of 
Civil Engineers, that State examiners might cause re- 
ferences to be printed on the specification to previous 
patents for almost the same thing. Now, in order to 
reconcile both ideas, I would respectfully suggest that 
the inventor, or his agent, might supply these re- 
ferences, in the first instance, on his application to 
the Patent Office. This procedure would form a check 
on the proposed Government search, and they might 
peeing 1 if they found the references were well given, 
charge a lower fee than when no references were given. 
I make the suggestion also because in many cases the 
inventor is either master of his subject, or makes a 
search (or has one made) to see if his invention has not 
been preceded, before going on with it. It is quite appa- 
rent, then, that it would be an advantage to have this 


work also recorded in the specification. 
I would also call attention to the following diffi- 
culty, as I have never seen it referred to. y the 


Board of Trade rules, under the Act, “(@) Fancy 
names or titles, ¢g., ‘The Simplex Wheel’ or ‘The 
Hercules Braces,’” are not allowable in the title of 
an invention. Now, in many cases it is not appa- 
rent, without the specification, what it is which has 
been protected, the whole or a portion of the 
article; and this is more especially so when patented 
substances or materials treated by special processes 
are sold under “‘fancy names.” Should anyone be un- 
fortunate enough in such cases to wish to see the exact 
specifications, their search is baffled at the outset, for 
they are given no name to look up in the index. Only 
those who have a this situation can fully realise 
what it means. After endless labour they may get what 
they require. It is manifestly wrong that the informa- 
tion should be hidden in this way, since the inventor is 
bound under the Patent Acts to particularly describe his 
invention to the public; and therefore, it is obvious 
that either the assumed name, if the article is 
allowed to be sold under one, should be given in the 
title of the specification and index, or that the num- 
ber and date of the patent should, by law, be affixed 
to such articles. e latter course would 
of use in those other cases where articles are sold as 
“‘patent” after the term of protection has expired or 
lapsed. I question whether it would not be a perfectly 
defence in an infringement action, to plead that the 
invention had not been fully disclosed in a case of the 
sort I have mentioned. 
I am, yours truly, 
H. Dawes Cripps. 
Waterloo, near Liverpool, January 31, 1900. 











MISCELLANEA. 


Tue traffic receipts for the week ending January 28 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,655,319/., which was earned on 19,8653 
miles. For the corresponding week.in 1899 the receipts 
of the same lines amounted to 1,580,934/., with 19,604} 
miles open. There was thus an increase of 64,385/. in 
the receipts, and an increase of 261} in the mileage. 


Experiments are about to be carried out at Portsmouth 
by officers of the Vernon, torpedo school, Captain C. G, 
Robinson, with a view of establishing by means of a 
balloon wireless telegraphic communication between the 
sea and a field force on shore. The experiments are to 
be conducted by Lieutenant Arnold-Forster, who is at 
present qualifying as a torpedo-lieutenant. 


According to the Railway Age, of Chicago, the average 
‘oods rate on the Chicago, Milwaukee, and St. Paul 
ailroad during 1899 was 0.468d. This does nct, we 
believe, include any terminal charges; which, in any 
case, would be relatively less important than in this 
country, where the average length of haul is much less 
than it is in the States. 


The fourth annual dinner of the past engineering 
students of University College, London, will be held on 
Thursday, February 15, at the Criterion Restaurant, 
Piccadilly-circus, W. Professor T. Hudson Beare, Pro. 
fessor of Engineering at University College, will occupy 


the chair. Tickets may be obtained from the hon. sec- 
retary, Mr. Archibald P, Head, 47, Victoria-street, 
London, 8. W. 


From the report of Mr. C. W. Smith, surveyor to the 
Urban District Council of Sutton, it appears that not 
only have the bacteria beds there, which were the first 
constructed for practical use, proved highly satisfactory 
in providing an innocuous effluent, but they have also 
been found to involve a considerably smaller annual 
outlay than the chemical ie gary and broad irriga- 
tion plant previously in use. The net cost of the latter 
amounted to about 1080/. per annum, whilst the newer 
system, though et of a much larger quantity of 
sewage, costs only about 6207. per annum. 


The Kotlin describes some shooting experiments with 
mortar batteries recently placed in position at Kron- 
stadt. The target was 280 ft. long and 28 ft. high. It 
was fixed in a barge which was towed along at the rate 
of 10 knots, at a distance from the batteries varyi 
from 24 to 4 miles. One hundred and thirty blin 
shells were fired, but only ee hit the target. It was 
calculated, however, that 24 shells, or 18 per cent., were 
sufficiently well aimed to have hit an ordinary warship. 
On the other hand, it was considered that a warship 
would not maintain a fixed rate of speed and one direc- 
tion. It would be possible to increase the number of 
mortars 80 as to rain down a storm of shell on a passing 
ship. In any case the mortars are quite as effective as 
the much heavier fort artillery which until now has been 
used for harbour defence. 


The State Railways in Germany are experimenting 
with beech as a material for railway sleepers. When 
laid without preservative treatment, such sleepers are, it 
is said, liable to rot internally, whilst presenting an ap- 

ntly sound exterior. On the Alsace-Lorraine lines, 
owever, favourable results have been obtained with 
creosoted beech sleepers, which have shown an average 
life of 195 years, whilst others preserved with chloride 
of zinc have proved still more satisfactory, their life being 
213 years. Nevertheless, creosoting is the process pre- 
ferred, the method adopted by Riitgers, of Berlin, being 
the one most favoured. In this, wood is injected with the 
creosote after the latter has been raised to 212 deg. Fahr. 
When the operation is thus effected, it is stated, that 
previous seasoning of the timber is not absolutely neces- 
sary. 

Dr. Coleman Sellars states that by certain minor 
changes in the original —s for the Niagara turbines, 
the output has been rai from 5300 electrical horse- 
power each up to 5500 electrical horse-power, As now 
constructed, the whole of the electrical and magnetic 
losses aggregate but 24 per cent. In a short time the 

lant here will include no less than ten of these 5 

orse-power dynamos, the work on the additions being 
well advanced. Electro-chemical and electro-metallur- 
gical works are the principal customers of the power com- 

ny. Thus the Pittsburg Reduction Company take 
B50 electrical horse-power for smelting aluminium. The 
Carborundum Company take 1030 electrical horse-power 
for making abrasives ; whilst the Wilson Carbide Com. 
pany take over 5000 horse-power for the production of 
calcium carbide. 

One of the principal difficulties in using portable drills 
is to secure an abutment to take the pressure of the drill. 
Of course, where holes already exist in the immediate 
neighbourhood of the perforation about to be made, it 18 
easy to fix an ordinary drilling pillar, but such holes are 
not always available. for electric drills powerful mag- 
nets have been used, which adhere to the plate being 
drilled with sufficient force to give the requisite pressure. 
These magnets are, however, p cumbrous and 


be | heavy, and consequently not free from objection. A very 


ingenious device for oe the same end has, we note, 
hoon vesuatly brought out in France by M. I. Moissenet, 
who obtains the necessary adhesion by suction. 4he 
“sucker” consists of a gun-metal frame supporting 4 
leather sucker. The space below this can be connecte 

to an exhauster, and the vacuum produced will, it is 
stated, be maintained with little loss for 15 minutes. The 


weight of a sucker block giving an effective adhesion of 
over 1 ton is under 20 Ib. 
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THE DESIGN OF ROTARY 
CONVERTERS. 
By H. F. ParsHatt, M. Inst. C.E., and 
H. M. Hosarrt, S.B. 
(Continued from page 784, vol. Lxviti.) 


TABULATED CALCULATIONS AND SPECIFICATIONS FOR A 
900-KiLowATT? THREE-PHASE RotTary CONVERTER. 











DESCRIPTION. 
Number of poles es ves ed 12 
Kilowatt output sie bg 900 
Speed, ghee = yn minute ay ony 
al volts, fu ake ps 
— »» no load aA an 500 
Amperes, output ee ve 1800 | 
Frequency, cycles per second as 25 
one. Curves 
o 
SATURATION. 
on 900 Kw. 25 600 Volts 
Three ; 


Volts in Armature 


Qa 
Amperes in 


v 


00 2000 3000 4000 1000 8000 3000 10000 11000 


4000 5000 6000 7 
(site ay Field Ampere turns per Spool. 


Observed . 
PHASE CHARACTERISTIC 
ore 900 Kw. 26 600 Volte 
Three Phase CQonverter. 









Gg: 32. 


Volts A.C. 


Amperes Altg. Current . 


Kdowatts 


Kilowatts Lost. 


| Magnet Core - 


Length of pole-piece along shaft 
pole-arc, average .. mis 
Pole-piece and core consists of sheet- 
iron punchings .04 in. thick, ja- 
panned on one side, and built up 
toa depth of 12in. The edges of 
pole - face are chamfered back 
3 in. by Ys in., anda er bridge 
14in. by } in. extending 13 in. 
under pole tips is inserted bettreen 
poles to prevent ‘‘ surging.” 
pile arc + pitch aie ma 
Length of core radial .. 
ae 3 of magnet core (amina- 


ms) . 
Boe of field... 
Clearance (magnetic gap) 


Observed 
CORE LOSS. 


12 in. 
15g %” 


.722 
9}§ in, 


. 12 in. by 12 in. 


845 in. 
18 ” 


or 900 Kw. 25 Cycles 500 Volts 
Three Phase Rotary Converter. 


gq .38. 
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EFFICIENCY & LOSSES. 
or, 900 Kw. 26 Gycles 500 Volts 






Three Phase Ro 


Fig.84. 


Jo Efficiency. 


iain Amperes in Field 
DIMENSIONS. Spool : 

Armature : aN os 
Diameter overall” ... ae ee 84 in. % of shunt-winding space 
Length over conductors , ei Ts, »» Series-winding space 
Diameter of core at. periphery bes 84 ,, Depth of winding space 

” ” ottom of slots... 814 in. 
9, ” ” lami- 62 Yoke : 
nations... eee ” i i 
Length of core over laminations ... 12.5 bs ———_ 
Number of ventilating ducts 3 Thickness 
Width, each... val 4 in, Length alon armature. hap iS 
Effective length magnetic iron ma 9.9 ,, Beyond the 22-in. length along arma- 
engt length of core + tota 79 ture, projects on one side a ring 
—_ coued h i sig 264 in 1} in. wide, which is grooved to 
Leng at ound perip ery ah ee 22 in. receive the brush rocking gear. 
arte between sheets... 10 per cent 
Thickness of sheets ...  ... 0 « .016 in. Commutator « 
Depth of slot... eis ae Diameter aa 
Width of slot at root . ¥e cee x: ee Number of segments . a9 
rf surface ge ai 44 =, ; ” per slot 
Number of slots “§ 288 Width of BR at surface 
Gross radial depth of jaminations ... 11 in. at root 
Radial depth below teeth ... ... 9.75 in. Total cer of segment 
Width of tooth at root Sat i a .449,, Pa th of segment 
Avbilable ength of segment... 


armature face... -475,, 


Size of conductor 








Width of —— between seg. 
ments . os 


Converter. 


..123 in. & 114 in, 
ons 1 


05 in, 
4 ” 
22 ,, 


54 in. 





Collector : 
Diameter aoa SS EE .24 in. 
Number of rings Sei <u cn 3 
Width ofeach ring... Sah asd 34 in. 
between _— Hie: is at re 
Length over all... oa cl ak 184 ,, 
Brushes : : 
Continuous Alternating 
Current. Current. 
Number of sets an 12 3 
Number in one set... 8 8 
Radial length of brush 2 in. -- 
Width of brush... = 1}, 1} in. 
Thickness of brush... ?,, aS See, 
Dimensions of bearing | 1.25 in. by 1.25 in. by 
surface (one brush) .87 in. 1.1 in. 
Area of contact (one 
brush) E ... _ 1.08 sq. in. 1.35 sq. in. 
Type of brush .. Radial carbon Copper 
TrounicaL DaTaA—ELECTRICAL. 
Armature : 
Terminal volts, fullload _... aia 500 
Total internal volts ... ae on 513 
Number of circuits... ae 12 
Style of winding ... Multiple-circuit 
rum 
Times re-entrant | 
Total parallel paths through arma- 
ture... 12 
Conductors in series between brushes 96 
Type sooner genera of winding as Bar 
Number of face conductors ... cia 1152 
Number of slots Fi ii 288 
Number of conductors per slot 
Arrangement of conductors in slot 2 by 2 
Number in parallel making up one 
conductor... 1 
Mean length of one armature turn.. 78 in. 
Total number of turns we 576 
Turns in series between brushes... 48 
Length of conductor between brushes 574 in. 
Cross-section, one conductor 0D sq. in, 


12 conductors in parallel y Boe 

Ohms’ per inch cube at 20 deg. Cent. 

Per cent. increase in resistance 20 
deg. Cent. to 60 deg. Cent. 


. 16 percent. 
Resistance between brushes 20 deg. 


Cent. 00425 
eis between brushes, 60 deg. 
Cent. ... «. 00493 
Assuming the curnint in tie -phase rotary con- 
verter armature to be about three-fourths of that 
for continuous-current generator of same output, 
and a power factor of not quite unity, we may take 
current in armature conductor as 1800 x .8 = 1440 
amperes, 


CR drop in armature at 60 deg. 


Cent. ... ssi ah volts 
C R drop in series coils at a * 
»» at brush contact surfaces... : : 


»» not allowed for in above 1.5 volts for 
cables and con- 
nections; 


figured on com- 
ponent cur- 
: rents 
Awmperes per square inch conductor 
(armature) ... 2400 
Amperes Pg square inch brush bear- 
ing surface 34.5 
Amperes per square * inch’ " shunt 
windings... 970 
Amperes per square inch eeries 
windings att fu iy 970 


Space Factor : 


Sectional area of slot = 1.25 x .44 = .55 square re 

Sectional area of copper in slob =4 x .125 x .4= 
.2 square inch. 

“Space factor” = .2 + .55 = .364, or 36.4 per cent. 
of total space is occupied by copper, leaving 63.6 per 
cent. for the necessary insulation. 


CoMMUTATION, 
Volts between segments, average ... 10.4 
Armature turns per pole... ae 48 
Resultant current <4 conductor = 
800 x 
= 120 amperes 


12 
eonont armature strength = 120 
48 = 5800 armature ampere 
elie per pole 


DETERMINATION OF REACTANCE VOLTAGE or CoIL 
UNDER COMMUTATION. 


Diameter of commutator... a5 54 in. 
Circumference of commutator aS 170 ,, 
Revolutions per second ss 42 
Peripheral speed, inches per second 708 
Width of brush surface, across seg- 

ments . .87 in. 
Time of one “complete reversal, 

seconds 00123 
Frequency of commutation, " eycles 

per second 407 
Coils, short- circuited “together per 

brush ... 3 
Turns per coil . 1 
Turns short- cirouited “together per 

brush ... 3 
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Conductors per group commutated 
together sis 6 
Flux per ampere turn per i inch gross 


length armature lamination 20 
Flux through six turns carrying one 

ampere... 1500 
Inductance one coil of one turn .000015 henrys 
Reactance of one coil of oneturn ...__ .039 ohms 


.. 150 (continuous- 
current com- 


Current in one coil, amperes 


ponent) 

Reactance voltage, one coil ... 5.8 volts 
BinpDiInG WIRE. 

Length of conductor between brushes 3774 in. 


Cross-section of conductor vases 
brushes o -6 sq. in. 
Weight of armatura copper .. EP ‘. 8744 EE 32 
=7 . 
As contrifugal fore = .0000142 DN? Ib, 


Therefore, .0000143 x 84 x 250? = 74.7 lb. 
exerted as centrifugal force by every pound of 
copper conductor on armature, and as there are 
721 lb. weight of copper conductors, the total 
centrifugal force = 721 x 74.7 = 54,000 lb. 

Part of the centrifugal force is resisted by strips 
of hard wood driven into dovetail grooves running 
parallel to the length of the shaft at the tops of the 
slots, while the end projections and connections are 
held in place by 84 strands of No. 11 B. and 8S. 
phosphor-bronze wire arranged over both ends, in 
bands of six strands each, seven of these bands 
being employed for each end. 


Maenetic Crrovuit CALCULATIONS. 


Megalines from one pole at full load 
and 500 terminal volts (512 5 in- 


ternal volts) .. 10.4 
Assumed coefficient of magnetic 

leakage 1.20 
slegalinas in one pole at full load .. 12.5 


The magnetic reluctance and the observed total 
number of ampere turns per field spool required, 
were probably distributed approximately as follow: 


Armature : 


Core section . 9.9 x 9.75 x 2 
= 194 sq. in 
Length of magnetic circuit . 11 in. 
Density (kilolines) 54 
Ampere turns per inch 16 
Ampere turns ... ‘ 180 
Teeth : 
Number eneguaeninen flux - ~~ 
piece ., ‘on 17 
Section at face .. sa .. 76 sq. in 
roots — a ous ” . oe 
Mean section ... om a ns) Ee 
Length ... ue 1,25 in. 
Aue ‘density (kilolines) 134 
Width of tooth mel “a .462 in 
- slot . ay 
Ratio of a + b.. 1.05 
Corrected density (kilolines)... 128 
Ampere turns per inch - 1160 
Ampere turns ... 1460 
Gap: 
Section at pole-face 190 
Length . es 1875 
Density at ‘pole- face (kilolines) 54.5 


Ampere turns = .313 x 54,200 x .1875 = 3200 
Magnet Core: 


Section (effective) 135 sq. in. 

Length .. 948 in, 

Dae (Kilolines) 95 

Ampere turns per inch 53 

Ampere turns ... ae 530 
Yoke : 

Section magnetic 2 x 136 = 272 

eat inc 

Length per pole 14.5 in. 

Density (kilolines) 48 

Ampere turns 4 inch 29 

Aupere turns . - 430 


Summary or AMPERE-TURNS. 


Armature core ... 180 
ss teeth 1460 
Gap ‘ 3200 
Stamnes core 530 
ae 430 
5800 
Spoo. WINDINGS. 

Ampere turns per shunt spool, full 
Watts per spool at 20 deg. Cent. ... 405 

nt winding at 20 deg. 

Cent. we 200 
WwW = ent series ‘winding at 20 deg. 

143 
Watts per "shunt winding at 60 deg. 

Cent. 240 
Shunt ¢ copper per spool 110 1b 
Volts at terminals of t spool at 20 

deg. Cent. ... 36 





Amperes per shunt spool _... ‘ 6.3 
Resistance at 20 °- Cent. per 
spool, ohms ... 5.7 
Turns per shunt spool _ 912 
4100 ft. 


Total length of shunt conductor 
Pounds per 1000 ft. ... g 
Siz2 of conductor 





gau 
Dimensions bare 0907 in. in 
diameter 
- double cotton covered... 101 in. in 
diameter 
Cross-section 00647 sq in. 
Current density, amperes per. tease 
inch es 970 
Available ‘winding space 4in. 
Number of layers 23 
Turns per layer 40 
Series : 
Ampere turns, full load 3630 
Full-load amperes... 1800 
Amperes diverted 350 
ce in series — oe 1450 
Turns per s aa 23 
Size of conductor used _ ...2 5in. by .075 in. 
Number in parallel ee 8 
‘otal cross-section ss ” 08g. im. 
Current density, amperes per ‘square 
a 970 
Mean length of one turn... me 4.83 ft. 
Total length, all turns on 12 spools... 150 ft. =1800 in. 
Resistance of 12 spools at 20 deg. 
Cent. -000816 ohm 
Series. ork watts, total at 20 0 deg. an 
7 
Sesion ren watta, per ‘spol .. re 143 
— C?R watts per spool at 60 
nat Cent. ... 165 
tal weight of series copper, “Ib. 854 
CAtcuLATION or Losszs AND HEATING. 
Arm ure: 
Resistance between brushes, ohms... —_- 60 deg. 
nb. 
C?R loss at 60 deg. Cent. : 9700 
Frequency, cycles per sec. = C = ... 25 
Weight of armature teeth .. 500 Ib 
core 6500 ,, 
Total weight of laminations .. as: SD we 
Flux density in teeth, kilolines ... 128 
> cre D'= te 54 
c.D. + 1000. 1.36 
Observed core loss per ‘pound, watts 2.8 
— Watts core loss per pound _ 2.05 
- (C.D. + Leaeed : 
Total core loss . 19,850 
» armature Josses... 9, 
Armature diameter 81 in. 


». length ms i 
Peripheral sollieting surface 
speed, feet per minute . 
Watts per square inch radiating 


27 5, 
7150 sq. in. 
5500 


surface... 4.1 
Observed total rise after 18? hours 

full-load heat run 21 deg. Cent. 

CommutTaATOR Losszs AND HEATING. 
Commutator : 

Area of all positive brushes .. : 51 sq. in. 
Amperes per square inch ‘contact 

surface... 35 
Ohms per square inch contact sur- 

face, assum .03 
Brush resistance, positive and 1 noga- 

tive -00116 ohm 
Deop at brush contacts ake 2.1 volts 
C*R loss at brush contacts ... 3700 watts 
Brush pressure, nese per square 

a aa 1.15 
Brush pressure, re, total .. 117 Ib. 
me aon of friction .. a 3 

—— speed, feet per minute . 3550 

Bea friction, foot- ax asi = mi- 

nute... ke 124,000 
Brush friction, watts .. 2800 
ge 4 — lost in "commutator, ae 
Total wants lost incommutator ... 7100 
Diameter of commutator... oe 54 in 
Available length of commutator | ae 
Radiating surface 2400 sq. in 
Watts per square inch of radiating 

surface... 2.9 


Assumed rise of temperature per 
—o per square inch after 10 hours’ 
... 15deg. Cent. 
Total rise estimated on above basis 43 Bois iN 


Cot.ector Lossks AND HEATING. 


Total contact area of all brushes 33.5 sq. in. 
Amperes per square inch of contact 

surface... 150 
Obms per square inch of contact 

(assumed) -003 
Total resistance of brushes per ring -00027 
Volts drop at brush contac’ 48 
C?R loss at brush contacts per ring... 850 

in three rings 1700 

Brush pressure, ’ pounds per square 

inch... 1.6 
Brush pressure, ‘pounds, total pounds 54 


dun 24.9 
.. No. 11 B. and 8. 
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Coefficient of friction .. és 3 
— eral speed, feet per minute .. 1,580 
friction, pounds per minute .. 25,500 
watts lost os 600 
Total watts lost in collector .. be 2,300 
Diameter collector... 24 in. 
Effective length radiating surfacs .. 2 
Total radiating surface $20 sq. in. 
— av square inch radiating sur- ne 
‘ace a } 


Assumed rise of temperature per 
watt per square inch after 10 — 


run 15 deg. Cent. 
Total rise estimated on above basis... 42 
Field Spool Losses - 
Spool, C?R loss at 60 deg. Cent. per 
shunt coil 240 
CR aaa at 60 deg. Cent per series : 
Total loss per spool, watts ... 405 
Total loss in 12 sprols, watts 4850 
ErriciEncy. 
Output - 
Full load, watts 900,000 
Core loss... sas ae es oe 19,850 
Commutator losses... es = 7,100 
Collector losses... 2.300 
Armature C?R loss at 60 deg. “Cent. 9,700 
Shunt spools C?R loss at 60 deg. 
Cent. ... a ai i 18 2,900 
Shunt rheostat C?R loss at 60 deg. 
ent. ... bi ab ee aot 300 
Series spools C?R loss at 60 deg. 
Cent. ... = one “— we 1,700 
Series diverter C?R loss at 60 deg. 
Cent. ... ee 500 
Friction, bearings, and windage 5,100 
Input: 
Total = 949, 450 
Commercial Efficiency : 
Full load... : 95 per cent. 
Materials: 
Armature core . Sheet steel 
Re spider . Cast iron 
conductors... Copper 
Commutator segments ow 
*S leads. .. Stranded copper 
5 spider ... ... _ Cast iron 
Pole-piece bar ese ... Laminated sheet 
iron 
ee 555 : Cast steel 
Magnet core ... Laminated sheet 
iron 
Brushes ... Carbon 
Brush-holder ... Brass 
Brush-holder yoke Gun-metal 


Binding wire 


ie Kt Phosphor-bronze 
Insulation, commutator Se Mica 


WEIGHTS. 
Armature: 
Lb. 
maga = 
a ; 
8 he its oe eae “ks née 3,000 
Shaft... sae es bts is 3,000 
Flanges ... oe bisct tage 800 
Commutator : 
Segments 2,100 
Mica Sas 130 
Spider 1,650 
Press rings... 280 
Sundry other parts oe 350 
Collector rings, complete 1,070 
Armature, commutator, collector, and 
shaft complete 4 e 20,090 
Magne: 
VORS. .: ss iiss se nn ee 13,000 
Cores and pole-pieces... bes 6,000 
Field: 
Shant coils, copper 1,320 
ries ,, ” 860 
Total copper 2,180 
Spools complete, including flanges 
and all instlation ... point fraee 5,600 
Bedplate, _—— sak ole 18,000 
Brush geai Sipcorees 1,200 
Sundry ot} ohar parts te 2,200 
Total weight of rotary converter _ 66,000 


Curves taken from this machine are given in 
Figs, 31, 32, 33, and 34, 
(To be continued.) 








INDUSTRIAL NOTES. 

Tur Associated Ironmoulders of Scotland are again 
the first of trade unions to furnish an annual report 
and balance-sheet for'the year that is past, 1899. In 
reviewing the work of the past year, it is referred s 
as one of “‘ unexampled prosperity in the west of Sco - 
land ; never before has there been such a turnover 0 
work with the moulding trade, cme that, too, with i 
hanced conditions both for employer and employ 


It adds, ‘ While throughout the year gone this ¢ 
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trade continued, we are pleased to say that our rela- 
tions with employers all round has been of the most 
cordial character.” Then follow some remarks as to 
the individual conduct of workmen towards employers 
and towards each other as the basis of a good under- 
standing, beneficial alike to all concerned. 

The Iollowing sentences are significant: ‘‘ During 
the year under review, we were entirely free from dis- 
putes, and to this end we will work with renewed 
vigour, sO that when we come to review 1900 we will 
again be able to congratulate one another on this de- 
sirable position of affairs between us and our em- 
ployers.” The report continues: ‘‘We have had 
serious complaints as to lost time, and during the year 
we have repeatedly urged better timekeeping, and we 
again urge this on every member, as it is our duty to 
give honest and consistent attention to work.” The 
prospects for the future are still en a large amount 
of work is on hand for 1900, and numerous contracts 
are said to be in the market, being only hindered from 
being placed by the cost of material, and more particu- 
larly fuel, and the difficulty of early deliveries. 

Daring 1899 wages were advanced all round by con- 


fereaces being held with employers, who are now | men 


federated in Scotland. ‘*‘ All our movements are now 
considered by the employers’ executive in the same 
manner as they would be by ourselves, which fact 
points to the necessity for each district keeping the 
executive of the association fully informed on all 
matters that may arise from time to time in any town 
or workshop.” Thus peacefully and by mutual arrange- 
ment wages have risen to the highest point ever 
attained, and hopes are expressed. that the rates will 
never again fall to the low level of 1885. 

Turning to the balance-sheet we find that the in- 
come for 1899 was the largest ever realised, being 
more than 3500/. above the highest recorded. The 
items of income were: Dues, that is the ordinary 
coutributions, 17,9687. 4s. 2d.; levies of all kinds, 
70231. 5s. 8d.; loans repaid and overpaid benefits re- 
turned, 12847. 6s. 3d.; entrance fees and payments 
for rules and schedules, 473/. 183.; bank interest, 
1449/. 17s. 8d.; fines, 1702. 13s. 3d.; sundries, 
187/. 13s. 21.; remittances, 13,056/.; total, inclusive 
of remittances, 41,7937. 18s. 2d. Of course, remit- 
tances do not come within the term income rightfully 
understood, und are therefore deducted in the net 
amount, which was 28,737/. 18s. 24d. The ‘‘ remit- 
tances” mean moneys sent by the several districts to 
the central funds, with which amounts the executive 
pay the benefits and other expenses of the associa- 
tion. The bank interest is a fairly respectable 
amount, considering how much money was simply on 
deposit account. 

The items of expenditure were as follow: Idle 
benefit, that is unemployed benefit, 8411/. 63. 6d.; 
superannuation benefit, 6246/. 153.; funeral benefit, 
3043/. 6s. 84. It will be seen that superannua- 
tion and funerals absorbed a very large propor- 
tion of the total paid in benefits, but in the total 
amount one sum of 100/. was for accident benefit. 
Salaries, deputations, &c., relating to trade matters, 
inclusive of conferences with employers, and attend- 
ances at congresses, &c., amounted to 1221/. 11s. 1d.; 
rents of offices and club-rooms, stationery and print- 
ing, postages, telegrams, and postal orders, &c., 
1198/, 4s. 9d.; sundries, 91/7. 63. 2d.; remittances 
again, on expenditure side, 13,059/. The total 
amounted to 29,668/. 10s. The net expenditure, how- 
ever, was 16,612/. 10s. In the item of expenditure 
for salaries, deputations, &c., there might well bea 
good set off; by the conferences held wages were 
raised without a strike or cessation of work. One 
week’s strike pay to a considerable number of men 
at the high rates paid inthis union would total up to 
& considerable amount, all of which was saved. In 
the sundries are included two items for halls for con- 
ferences 33/. 15s. 10d., and one item of 26/. in hand, 
which will probably come into this year’s account. 
The other payments for management expenses are 
moderate, seeing that all expenses of seventeen dis- 
tricts and the central district are included. 

The total balance in hand at the close of 1898 was 
50,3617. 5s. 8d.; at the close of 1899 the total’was 
62,4867. 13s. 10d.; showing a gain on the year of 
12,125/. 8s, 2d. This is the largest increase ever re- 
corded, the highest income, and the greatest balance 
in any one year from 1841 to 1900. The aggregate 
balance at present is thus distributed: Invested—In 
Clyde and Cart Trusts, 18,000/.; in the ey 
Bakery, 7000/.; in ‘in bond over property” in Glasgow 
—same as mortgage, 5000/.; in the several Scotch 
banks, 31,006/. 53. 2d.; in districts’ treasurer’s hands, 
14497. 173. 7d.; in the central treasurers’ hands, 
30/. 1ls. 1d. During last year the society burnt its 
fingers over a newspaper, losing 237/. 10s., as the paper 
Went into liquidation. It is now admitted to have 
been a bad policy. 

The Tables giving the figures for the past 68 years 
show that a total of 319,288/. 6s. 7d. was paid on idle, 
holiday, and suspension benefit; on superannuation 
benefit, 86,512/. 12s. 4d.; on funeral and accident 
benefit, 67,884/. 7s. 4d.; lent to members, 5484/. 4s, 3d., 


most of which was repaid. The cost of salaries, de- 
putations, and all other trade expenses, 35,166/. 


rent, printing, stationery, postages, &c. , 30,888/. 11s. 3d.3 mi 


miscellaneous, 42,936/. 18s.; this includes loans, pur- 
chase of property, and grants to other trades. The 
total membership is now 7363, and the balancs of 
62,8467. 133. 10d. is equal to 8/. 9s. 8d. per member, 
the largest a in any trade union. 

In explaining the several items of expenditure the 
report states that the cost of salaries, deputations, 
committees, &c., only amounts to about 3d. per mem- 
ber per week. In the cost of printing is included 
the expenditure for new rules, and postage of same, 
the total of which was 229/. 7s. 6d., items not likely 
to occur again for years. Then in the sundries 25/. 
was given by vote as a testimonial to the late assistant 
secretary. The careful Scottish character renders 
all such explanations of details incumbent upon the 
officials. As regards idle benefit alone is there an 
attempt at apology, seeing that trade was prosperous 
all the year through. But that there will be some few 
who will take advantage of benefits rather than work, 
is apparently true of all nations and conditions of 





The report of the National Union of Boot and Shoe 
Operatives states that, ‘‘ taking all things into con- 
sideration concerning trade, we may congratulate our- 
selves upon the condition our industry is in. We 
have not, at least at present (end of January) felt to 
any extent a slackness which we might almost have 
expected after the extremely busy months of last 
year.” Referring to the reasons, it is suggested that 
the very wet season, together with the fact that all 
other trades are in a flourishing condition, explains 
the continued prosperity in the boot and shoe trades. 
In the chief organ of the boot and shoe industries it is 
even suggested that there is a possibility of a scarcity 
of labour, because of the calling out of the Reserves, 
the Militia, and the Volunteers. That state of things 
is not yet reached. The report gives particulars as to 
the awards both at Northampton and Bristol in respect 
of clickers and pressmen; at both places the terms of 
settlement were agreed to. At Bristol there was a 
hitch as to the years’ limit, but at an inter- 
view between the president of the union and the em- 
ployers the age limit was not — 

Disputes during the month have neither been many 
nor serious. At Hinckley a case of dismissal was 
investigated by the officials of the union, who induced 
the employer to reinstate the man. At another firm 
a withiaews! of the notice of dismissal was not ob- 
tained, and, instead of a strike, the men were put on 
compensation benefit. At Rushden similar complaints 
were investigated in two cases. One firm agreed to 
a settlement; the case of the other was still in the 
hands of the officers at the date of the report. There 
were two disputes in London about wages, but after 
negotiations matters were settled favourably to the 
men. At Stone, Staffordshire, a ease of dismissal was 
investigated, the man having complained to the fore- 
men of changes in methods which caused reduction in 
wages. As he could get no redress he appealed to the 
firm, and was then dismissed, although he had worked 
all his life for the firm. The union agreed to give 
the man compensation rather than embark on a strike. 
This method will tend towards conciliation in the end. 





The deputation which waited upon the Archbishop 
of Canterbury at Lambeth Palace on old-age pensions 
was a representative one to a considerable extent. It 
was organised by the committee instituted at the 
Browning Hall, Walworth, formed of members of 
trade unions and benefit societies, for the purpose of 
spreading the movement in favour of an old-age pen- 
sion scheme. But in the deputation there were other 
representatives of labour not associated with the 
Browning Hall committee. The speakers selected 
were: Mr. George N. Barnes, of the Amalgamated 
Society of Engineers; Mr. Charles Freake, of the 
Boot and Shoe Makers’ Union; Mr. Garrity, of the 
Railway Servants ; Mr. W. Stevenson, of the Builders’ 
Labourers’ Union, &c. The keynote struck was that 
the poor law had failed to solve the question of pro- 
vision for old age. In this there is a consensus cf 
opinion. The treatment of the pauper is the same 
whether his pauperism is due to his own bad conduct 
and neglect of opportunity, or to causes over which 
he had no control. This is the sad side of the case. 
But the deputation advocated a similar principle 
when the speakers said that there should be no diffe- 
rence in treatment under an old-age pension scheme ; 
all being equally entitled by reason of age alone—all 
other considerations being put on one side. The prin- 
ciple is not a right one in any case, either under the 
existing poor-law system, or under a newer or better 
scheme of State pensions. It is, in fact, in direct 
opposition to the basis of all labour organisations ; 
whether of trade unions or of friendly societies, or 
other similar bodies. Trade unionists repudiate equal 
treatment of non-union and union men. They often 
strike to enforce different treatment. They want to 





force non-union men into the union, or starve them 
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out by refusals to work with them. The argument 
9d.; | they use is that those men do not fulfil their : aren by 


ing provision in the society representing their 
trade. Friendly societies do not do this; but ‘of 
necessity the benefits ara confined to the thrifty per- 
sons who have become and still are members. The 
attitude on the proposed pension scheme is therefore 
at variance with their own principles. 

The Archbishop, in reply to the several speakers, 
stated that he took great interest in the question, but 
that he thought we were still only in the experimental 
stage. Then he went on to say that he thought the 
experiment advocated by Mr. Charles Booth worth 
making of universal pensions, but he could not see his 
way clear to go beyond that. This he understood to 
require about 13,000,000/. a year in taxation to give 
the recipients 13/. per head. This he admitted was a 
great sum yearly to add straight away to the burdens 
of this country, It is, he said, a rather serious under- 
taking truly. But the delegate of or from the 
Foresters quickly chimed in that 13,000,000/. would 
not be sufficient to carry out the scheme, but that 
25,000,000/. would be required. The Archbishop re- 
plied that 1,000,000 of people entitled to a pension 
would not take it, but then the principle of universal 
pensions would to that extent be abortive. To have 
captured the Archbishop of Canterbury is, doubtless, 
a great achievement ; his name will go for much in the 
country. But Church dignitaries are not, as a rule, 
good economists. The literature of political econom 
only contains one name of solid renown in that bran 
of literature, and he was anathematised by the Church 
and a large proportion of the people. Ministers of the 
Church and other denominations have made splendid 
reputations as historians, as poets, novelists, as mathe- 
maticians, and occasionally as men of science, but in 
political econom ey 2 have rarely succeeded. It 
would not be safe to follow them on a rash and far- 
reaching principle of taxation, involving from 
13,000,0007. to 25,000,000/., or, perhaps, even 
30,000,000/7. when all costs of collection and administra- 
tion are included. That we must have some method 
of dealing with nr ig ary ay other than the present 
poor law, is certain. hat the principle of the scheme 
shall be is not yet sufficiently accepted by the tax- 
payers of the country. It is worth while to sacrifice 
much to relieve the necessitious in their old age, in 
such a ba * that they shall not rank as ordinary 
paupers. here is, however, a section not to be 
classed with the deserving poor. 





The Ironworkers’ Journal for the current month re- 
views the course of the North of England iron trade 
in 1899. It gives statistics of the decreased output 
of manufactured iron from 1889 to the close of 1899, 
a decrease from 337,535 tons in 1889 to 160,384 tons in 
1899, This decrease in manufactured iron is more than 
compensated for by the increase in the production of 
steel. It is estimated in the article that the produc- 
tion of two classes of steel mentioned will approach to 
1,500,000 tons in 1899, Then the article gives con- 
secutively the average rates in the six ascertainments 
from 5/. 13s, 2.85d. per ton in January and February 
to 6/. 17s. 10.27d. per ton in November and December, 
1899, the latter being the ruling price regulating 
wages during the two first months of the year, being 
a5 per cent. advance from January 29. The review 
deals also with the profits of the various firms, the 
Consett Company reaching 334 per cent., and Sir 
William Armstrong 20 per cent. Those are the 
highest. The lowest quoted is 5 - cent., up to 15 
= cent. in the other companies. It appears that the 

orth Staffordshire district has for some time lagged 
behind in rates of wages, and that the lower rates 
have told against the rates of the Midland Wages 
Board. Now the North Staffordshire men have begun 
to look up; within three months the members of the 
union have been trebled. In the Midlands generally 
the employers favour the union, so that the growth of 
unionism in the north district will be welcomed. 
There is also a first effort to more completely organise 
the whole of the Midland district. The time is favour- 
able. Wages are high, employment is exceedingly 

ood. The outputis at high pressure. The demand 
or material is great, all tending to encourage the 
worker, But the Journal, which is the organ of the 
Operatives’ Association, cautions the men not to be 
impetuous. It deprecates ‘‘ industrial spasms.” It 
tells them that it is not sentiment that is wanted 
so much as intelligence. This shows that the new 
secretary is worthily treading in the steps of his pre- 
decessor—a man who won golden opinions from em- 
ployers as well as from the great body of the workers, 





The re of the engineering trades throughout 
Lancashire is not materially changed, but it is re- 
ported that the unsettled state of affairs in South 
Africa is being felt both in the engineering branches 
and in the iron and steel trades. This does not mean 
that any dislocation has commenced, but rather that 
there are some fears that it will take place if the 
war continues for any length of time. Still there is a 





feeling that it will only be temporary, and that peace 
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will give an impetus to industry. In some branches 
of engineering it is said that the weight of new orders 
to replace old contracts running out has fallen off ; 
but, except in some ‘sections of the textile machine- 
making industries, chiefly in connection with spin- 
ning machinery, activity is still fully maintained, most 
departments having a sufficiency of work on hand to 
keep them well engaged for some time to come. All 
branches of structural engineering work are excep- 
tionally brisk, and so also are all sections of electrical 
and hydraulic engineering. Locomotive and railway 
wagon builders are exceedingly busy, the firms in 
most cases having a sufficiency of work to carry them 
well into next year. In the iron market only slow 
business is reported. The buying of pig iron is mostly 
confined to immediate requirements. It is said that 
prices are not quite so firm as they were. Finished 
iron is, however, firm at the advanced rates, makers 
quoting special rates for prompt delivery. The steel 
trade is very busy, rates being firm at recent advances. 
Altogether the position remains good, and the outlook 
is not unfavourable. 





The wages dispute in the cotton industry ended in 
an amicable settlement last week, after a conference 
between the master cotton spinners and the operatives’ 
representives, The masters agreed to an advance of 
5 per cent. to the spinners and 10 per cent. to strippers 
and grinders, the other card-room hands to have 5 per 
cent. The advance to the different sections will affect 
some 20,000 workpeople ; it comes into force on the 
first making-up day after the 19th inst. Altogether 
the cotton industry is settling down to conciliation. 
In some cases disputes inevitably arise as to the 
quality of material, but in the main they are dealt 
with in a friendly manner. 





In the Wolverhampton district there has been, and 
still is, a continuous demand for all classes of iron, but 
there is some unsettled feeling with respect to prices. 
With unmarked bars at 10/. 10s. per ton, the marked- 
bar makers had to consider whether the rates should 
be raised from 11/. per ton to 11/. 10s. per ton, and 
there was some fear that the trade would not, or could 
not, bear the strain. However, the advance was made 
last week, causing some animation on the market. 
This makes an aggregate advance of 3/. 10s. per ton 
since the early part of last year. Up to the date of 
the last advance, best bars were in good demand at the 
then rates, and unmarked bars at 10/. 10s. Black 
sheets were in such good demand that prices went up 
2s. 6d. per ton. The prices of all other classes of ma- 
terial remain firm. Pig iron continues to be in good 
request, and the steel trade is as active asever. The 
engineering branches continue busy, including boiler- 
makers, ironfounders, tankmakers, bridge and girder 
constructors, and all sections in the railway sheds. 
The hardware industries also continue brisk generally, 
some branches being busier than others. On the whole, 
the position is favourable, and the outlook encouraging. 





In the Birmingham district the advance in marked 
bars caused little surprise. Indeed, it is thought that 
the highest level is not yet reached. This feeling is 
caused by the continued upward movement in the 
prices of raw material and coal, and in consequence of 
the advance in ironworkers’ wages next week. Even 
at the advanced rates producers are not over-anxious 
for new business, as their books are full of orders, 
though some of them were booked at much lower rates. 
The Associated Ironfounders have put up their rates 
10s. per ton. Black sheets are in demand at enhanced 
rates, but galvanised sheets remain at rates unchanged. 
The iron and steel-using industries continue busy for 
the most part. But there are signs of stagnation in 
some branches, owing to the absence of orders from 
South Africa and elsewhere, 





The strike of carpenters and joiners at the Paris 
Exhibition was a sudden finale The strike was 
sudden, violence commenced, which was repressed, 
then intervention followed, ending in a settlement. 
The threat of wrecking the buildings was a foolish out- 
burst of temper. France cannot afford to spoil her 
great World’s Fair this year. Workmen know this, 
in spite of their reckless wild talk on occasion. 





The Scottish miners received 9d. per shift advance 
in wages last week, as the result of their negotiations 
with the coalowners. The total number affected is 
about 70,000 men. This is a considerable advance, 
and was obtained without a stoppage of work. 

The Welsh coalminers have had an advance of 5 per 
cent. in wages under the operation of the sliding scale 
still in force. The advance holds good for two 
months. 

At Aberaman Colliery about 1000 refused to work 
last week in consequence of the management having 
issued a summons against a collier for using a prohi- 
bited explosive. Such mad action deserves the 
severest reprobation. The management was bound to 
take action, for if an explosion occurred they would 
have been held to be culpable. Then the use of such 


an explosive endangered human life. Every man who 
left his work for such a reason ought to be fined. 





The Belgian glass cutters at the Charleroi Works 
struck work last week for better conditions of labour. 
The works were not closed, but worked with a smaller 
staff. But if the strike continues for a few days the 
furnaces will have to be shut down, and all the other 
workmen dismissed. Probably, however, a settlement 
will be arrived at. 





The Austrian Government have failed to put an end 
to the coalminers’ strike in Bohemia, as the employers 
insisted that the men should resume work pending 
negotiations. This the men refused. The Concilia- 
tion Boards in the districts affected also failed for the 
same reason. It is doubtful if the men’s decision be 
wise. There may be reasons why they prefer negotia- 
tions before resuming work. It is not as if negotia- 
tions were entered into and broken off. Still, media- 
tion is best, even if the conditions are not wholly 
favourable. 








WATER METERS. 
Water Meters of the Present Day, with Special Reference 
to Small Flows and Waste in Dribbles.* 

By Mr. Wii11aM ScHénuEypDER, Member, of London. 

(Concluded from page 170.) 

6. Positive Meters.—The aim of all positive meters is 
to accurately (positively) measure and record the water 
passing through them, hence they have each one or 
more cylinders (with their pistons and valves), which 
are alternately filled and emptied ; and of course they 
have suitable counters. 

The ‘‘Kennedy” meter, Fig. 11, was brought out 
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tion ; it was described and illustrated in the Proceedings 
of this Institution for 1882, page 42. It has a single, 
vertical, double-acting cylinder, with its piston packed 
with a rolling india-rubber ring, and a valve representin 

an ordinary plug cock, but having a thin plug, whic 

does not cover the inlet and outlet ports when at half 
stroke ; hence little or no concussion is caused through 
the reversal of the valve, as the water is never quite 
stopped in its change of movement into one or the other 








_* Paper read before the Institution of Mechanical En- 
gineers, 


about 47 years ago, and it still retains its high reputa- | 


end of the single mage _ The reversal of the valve is 
effected by a tumbling weight, which is raised by the 

iston-rod at both its up and down strokes, and which 
in falling forces down a double-ended lever on the end 
of spindle of the ips, valve; suitable spring buffers 
finally arrest its fall, As this method of reversing the 
valve does not produce uniform lengths of stroke, at 
varying speeds of the meter, an ingenious counter is em- 
ployed, which by means of suitable ratchets and pawls 
practically measures the lengths of stroke, and adds 
them up, thereby producing a very accurate registration. 
These meters are of large capacity, hence their move- 
ments are slow, so that the wear and tear of the parts 
are small, and further, they discharge Jorge quantities 
of water under small heads (or difference of pressure at 
inlet and outlets). The rolling piston-rings are now said 
to be very durable, but heavy shocks will sometimes 
cause them to slip from their proper position and be- 
come damaged. The meter is very bulky and rather 
noisy. The valve when at mid-stroke leaves the inlet and 
outlet passages momentarily open to each other, so that 
for a very short time water can pass from inlet to outlet 
without entering the meter, and therefore without being 
measured. However, when the meter has been properly 
adjusted, and oiled, the interval of time is so poe yn td 
small as to not er affect the registration ; and this 

art of the construction has for the last few years been much 
improved by the adoption of Mr. Muirhead’s arrangement, 
whereby the valve is started from rest by the movement 
of the piston before the tumbling weight falls over, hence 
the work of reversing the valve is not entirely dependent 
on the falling -weight, and the action of the valve is said 
to be now much more certain. According to the manu- 
facturer’s instructions, this meter requires to be cleaned, 
oiled, and generally to be seen to every month, and it is 
not recommended to place it underground ; but the author 
is well aware that the latter recommendation is far from 
being followed by users. He believes this is the only 
single-cylinder positive meter in use at the present time. 
The number of parts and of the special tools required for 
their repair, as well as the numerous directions for attend- 
ing to the meter indicates some of the disadvantages 
attendant upon the general use of it. | 

Nearly all ¢ the other nage of positive meter have two 
measuring cylinders with their pistons and valves, and 
are of the “ Duplex” class, in which the piston of one 
actuates the valve of the other. Some have their cy- 
linders horizontal, and others have them vertical. The 
‘Frost ” or ‘‘Manchester,” Fig. 12, has one cylinder 
vertical and the other horizontal, and they all have flat 
gun-metal valves, working in straight lines on gun-metal 
faces. The two cylinders of this class are nearly always 
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of the same capacity, but in the “Tylor Positive,” 
| Fig. 13, there is a small difference in their size, and in 
| the ‘‘ Frost” there is a very considerable difference 10 
| their dimensions. Why there should be this large differ- 
ence betoes the one er oat ities the ee = — 
to say ; and he is still less able to explain why 
supplying the small cylinder (or cylinders) should be s0 
aontualy large, and why that supplying the large cy- 
linder with water should be of such diminutive dimen- 
sions. : 3 ~ 
The best known “‘ Duplex” meters are: The “‘ Frost,’ 
Fig. 12 (Proceedings, 1 page 42); the ‘Tylor Posi- 
tive,” Fig. 13; the “ Worthington ” (American), Fig 14} 
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like a ‘‘ Worthington.” The “Schmid” meter, 
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the ‘‘Frager” (French), Fig. 15, made by Michel (Pro- | 
ivil Engineers, vol. Ixxxvi., 
444); the ‘‘ Schreiber ” (French), Fig. 16; the Kent 
bsolute,” Fig. 17, bearing a strong resemblance 

to the ‘‘Frager;” and the “Goodwin,” —*, much 
ig. 18, | 

is also of the Daplex type, but, unlike the general | The 
ran of this sort, its pistons have their length of stroke | 
controlled by a crankshaft, cranks, and connecting-rods, | they must be liable to set fast with dirty or hard water, 
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| face), and of corrugated india-ru 
| the leather as it wears). In the Worthington, 





pistons of this meter are further without any 


Fig. 17, it is a combination of leather (for wearing sur- 
r discs (for ET soe 
i ig. 14, | s screws, pins, and spri which often give trouble 
page 200, the pistons are intended to float in the water ; = - 
ut the author very much doubts their ability to continue 
to do this, after long exposure to heavy external pressures. 
1 f kin 
(like the discs or links, &c., of the volume meters), bases 


for the 
led with 


and. must in all cases be removed to the worksho 
Several of this type of meter are cro 


by break: and the dismounting and reassembling are 
very tedious work in most of them. 

Next in importance to accuracy, durability, simplicity, 
and general efficiency must be considered the —— of 
water delivered under a given effective head. Judged 
from this standpoint the “ Kennedy,” Fig. 11, page 200 





Fig.17. KENT “ABSOLUTE” 
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and the piston of one cylinder serves as valve of the 
other. As the pistons have no packing, the meter is even 
worse than the Worthington meter, as both pistons and 
valves must soon become leaky with wear, and are (when 
new) very apt to set fast with small impurities. The 

haft appears to require frequent lubrication from 
the outside, They are only used abroad ; an attempt to 


near them satisfactorily in this country utterly 
leather, 
to be 


The piston packing in this class is generally of 
which the author has not found in his experience 
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and must become leaky with wear, and to repair them 
is an expensive process, as it involves renewal of four 
pistons. F 

Several of the duplex meters (‘‘ Frost,” “ Frager,” and 
Kent ‘ Absolute”) have stuffing-boxes, which require 
attention from time to time; and the slide-valves of all— 
on account of their limited and rectilineal movements— 
soon become leaky by ordinary wear, and in even mode- 
rately hard water they often become fixed —— to 
their seatings if left at rest for a short time. All meters 


the best material. In the Kent ‘ Absolute,” | of this class can only be repaired by skilled workmen, 





aa 


is far ahead of all others, while the “‘ Parkinson Low- 
Pressure,” Fig. 1, the Siemens ‘‘Inferential,” Figs. 3 
and 4, page 169 ante, and the ‘‘ Tylor Positive,” Fig. 13 
200, are much below the average in this respect. 

he difficulty of estimating the amount of water ex- 
pected to be used in any tive supply, or that 
used in an existing service, is strikingly illustrated in the 
before-mentioned paper by the late Sir William Siemens 
(Proceedings, 1856, page 116). Thus of the amounts 
supplied a fifteen consumers, firstly, as estimated ; 
and, secondly, as found by meter measurements, the 
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value of the first was 685/., and of the second, 4170/.; 
and the author is fully convinced that it is not easier 
now to guess even approximately the amount of a certain 
water supply than it was forty-three years ago. Still 
many water works engineers are in favour of selling water 
by contract rather than by meter. 

Early in 1884 the author’s attention was directed by 
one of the largest London water companies to the great 
want of a good water meter, which should be free from 
the defects of those already in use, and which should 
above all be simple, and should be able to register the 
smallest dribbles for long periods without liability to de- 
rangement. After considerable study and not a few ex- 
periments he brought out his first meter in 1888. It was 
of the three-cylinder horizontal type, een a single flat 
valve with a double movement, which caused it to remain 
always tight; and the three-cylinder arrangement at 
duced a steady flow, as well as a quiet working. T' 
metera were before the public for about seven years, and 
most of those made are still doing good service, but _— 
were composed of too many working parts for thoroug' 
efficiency. 

Further study, a few experiments, and assistance from 
the manufacturers, Messrs. Beck and Co., of Great Suffolk- 
street, Southwark, produced the present type, now called 
the “‘ Imperial,” shown quarter-full size in Figs. 19 to 23, 
page 201. In it the single-acting three-cylinder yy 2 
ment is retained, as is also the double movement of the 
valve, now made with a semi-spherical face ; and there is 
the same absence of small screws and springs, while the 
dismounting and remounting are even simpler and easier 
than in the first type. It has, moreover, in its composi- 
tion ten fewer moving ts, and therefore the force re- 
quired to drive it and the wear and tear are much 
reduced. 

The meter consists, as will be seen, of the followin 
aye namely : The lower portion or body A, Figs. 19 an 

, grog | the three cylinders B, and the valve seating 
C, with its three ports and passages D, communicating 
with the bottom of the cylinders, and there is a discharge 
ye and passage E. Inlet and outlet connections F and 

and strainer H, Fig. 23, page 201, are also attached to 
the body portion. I is the cover with the rib K for hold- 
ing down the strainer, and it has a prolongation at the 
top for receiving the counter gear. The unequal divi- 
sion of the bolt holes prevents the cover from being 
wrongly fixed to the body. a the counter gear 
contains a few novelties, such as the entire absence of 
brackets, screws, springs, and small pins, and has a con- 
veniently hinged _— cover, still esentially it does not 
differ very much from the counters of other meters. L, 
Fig. 21, is the valve with its three arms, in the ends of 
which are cup-shaped bushes, for receiving the spheri- 
cally shaped heads of the piston-rods M, Fig. 19; and to 
these are secu the pistons, composed of upper and 
lower piston-plates, nuts, and flexible piston packings. 
The water enters the meter, as shown by the arrows, 
passes up through the strainer into the upper portion of 
the casing and presses equally downwards on all the three 
pistons, and also on the valve. According to the position 
of this valve, the lower end of each cylinder in succes- 
sion is communicating with the outlet passage, and its 
piston is therefore forced down by the superior pres- 
sure above, and thus discharges the contents of the 
cylinder. At the same time one or both of the other cy- 
linders is having its piston raised, whereby water is drawn 
in through the er my and the lower part is filled. Thus 
each lower end of the three cylinders B is in due course 
filled and emptied, one or two pistons always supplying 
the active force, so that there is no dead point. The 
length of the stroke is ulated by the flanged projec- 
tion N, Fig. 19, on the valve L coming into rolling con- 
tact with a similar flange O on the valve-seating C; a 
slight skew of the ports causing the pistons to endeavour 
to take a longer stroke than they should, and the roller- 
paths restricting this tendency. The teeth in the valve 
and the notches in the valve-seating prevent the valve 
from turning round on its own axis, Figs, 21 and 22, 
page 201. pin in the upper part of the valve engages 
the crank of the crank spindle P, Fig. 19, which com- 
municates motion to the clockwork in the usual manner. 
The pins through the — ends of the piston-rods pre- 
vent the pistons from falling out of tha cylinders should 
the meter be turned upside down. 

It will be seen from the above description that the 
meter is positive in its action, that the lengths of stroke 
are definite, that the speed of water through it is prac- 
tically uniform (as in a three-throw pump), so that there 
is no concussion or water-hammer, that there is no back- 
lash between wwf of the working parts, and that the 
meter can therefore be run at any convenient 
without noise. It has few working parts, not a stuffing- 
box nor a spring among its details, and is self-lubricat- 
ing. It contains no small parts, neither pins nor screws; 
the three studs and nuts (permanently securing the valve 
seating), the cover bolts, and jpiston nuts are the only 
appliances of the sort used. soon as the cover has 
been removed the whole of the working parts can be 
taken out, examined, cleaned, new piston cups fitted, 
and other ordinary repairs effected, if necessary, even 
without removal from its position in the pipe line. The 
only joint which has to be made is that between the bod 
and the cover, and any leakage here is at once detected, 
as it is outwards. As to durability, the author has fre- 
quently been informed by users, who take out meters for 
repair every two years, that it has been a common occur- 
rence to find that they only require cleaning, painting, 
and re-testing, to be again fit for service ; even le cites 
cups often serve two terms (of two years each). The 
valve faces never require any attention, as they soon 
— themselves bright like mirrors and remain quite 
‘ig 

In order to test for himself the practical working of 





this meter, the author had one of -in. size affixed to the 
service pipe of his private house in February, 1896, and 
tested it for accuracy at various times with satisfactory 
results. In May, 1897, an American type “ Volume” 
meter of 4-in. size being the smallest he could obtain, 
was fixed tandem with the ‘‘Imperial,” which was first 
cleaned and furnished with new piston cups, so as to put 
both on the same footing. Both meters were tested, 
before fixing, at various speeds, and were found to be 
ew correct, though the ‘‘ Volume” meter was 

isinclined to register flows below about two gallons per 
hour. The service is partly direct through drawn-off taps 
on the ground fioor and basement, and apes through a 
ball-valve in the main cistern, for supply to bath, lava- 
tory, and hot-water cistern. From y 21, 1897, to 
May 20, 1899, the ‘‘ Imperial” had registered 100,248 


gallons, and the ‘‘ Volume” meter 81,772 gallons, or |; 


more than 18 per cent. less than the ‘‘ Imperial” for the 
two years. As the inhabitants of this house do not 
allow dribbling wastes by leaky or half-closed taps 
to continue, the author feels certain that for an 
average house the readings of the two meters would 
have shown much greater difference. Weekly read- 
ings showed the ‘‘ Volume” meter to be from 10 
to 50 per cent. slower than the ‘‘Imperial;” and 
in one ~ of 12 hours in April, 1898, when a leaky 
eT had been discovered, the *‘ Volume” registered 
only 5 gallons, while the “Imperial” registered 29 gal- 
lons; on another occasion the figures were 9 gallons 
and 29 gallons respectively, also for 12 hours. The 
meters were tested from time to time in the two years, 
and both were found to be correct, excepting the 
** Volume’s” objections tosmall flows. When the meters 
were tested in May of this year, the ‘“‘Imperial” was 

ractically correct at all speeds, down to 2 gallons per 

our ease 8 which it was not tried), while the ‘‘ Volume” 
would not register 4 gallons per hour, and at 5 gallons 

r hour it was 10 per cent. slow, while at 48 gallons per 

our it was practically correct. The rate of working in 
this house, according to a large number of observations, 
varies from a mere dribble up to 100 gallons per hour, 
which has been found sufficient for purposes. The 
author would submit that these experiments prove the 
‘Imperial ” meter to be in every way fitted for measuring 
supplies to private houses (in addition to its suitability 
for general use), and that a meter which will not measure 
the smallest dribble is misleading and costly for such 
service. 

As comparative tests of different types of meters are but 
seldom recorded, the author thinks that the following 
results of tests of four meters, Table II., coupled in line 
on the supply to country water works, would be of inte- 
rest. The supply was varied from time to time by hand, 
and each meter was tested for accuracy before fixing, with 
the results given : 


Table II.—Zests of Four Water Meters. 


























les 
Meters. “ Positive.” a  Volume.”*|“‘ Positive.” 
Initial errors ..| —3p.c. | + 7p.c.| + 2p.c. + 14 p.c. 
Feb. 4, 1899 .. 2,780 1,990 2,346 2,898 
» 18, 1899 .. 2,800 3,260 2,454 2,958 
» 18,1899 .. 1,310 880 850 1,378 
os 25, 1899 .. 1,960 1,410 1,344 2,040 
March 4, 1899 .. 2,000 1,310 578 2,090 
op 4h, I... 1,880 1,200 2,358 1,980 
»» 18,1899 .. 2,060 1,825 1,405 2,150 
» 25, 1899 .. 2,080 1,345 1,465 2,300 
April 1, 1899 .. 2,320 1,680 1,802 2,346 
» 8, 1899. 2,260 1,850 2,040 2,304 
Totalsregistered| 21,440 16,250 16,642 22,496 








* This meter stopped several times. + The author's first type 
of meter. 

Hence certainly there seemed little to choose between 
an ‘“ Inferential” and a ‘‘ Volume” meter ; both were 
practically 25 per cent. slow on the average of the ten 
weeks’ test. 

The author trusts, in conclusion, that he has neither 
claimed greater merits for the ‘‘Imperial” meter than are 
due to it, or understated the advantages of other types ; 
and hopes that he has not tired the members with descrip- 
— and statements which may be familiar to many of 
them. 

The working model on the table, @ in. size, and the 
other parts shown, will explain the construction and 
mode of action of the meter far better than is possible by 
words only. 





Tue INSTITUTION OF MECHANICAL ENGINEERS: ER- 
RATUM.—In our report last week of the discussion on 
Mr. Schinheyder’s paper read before the Institution of 
Mechanical Engineers, we regret that the name of Mr. 
7 ag of Nottingham, was by error given as Mr. 

. Smith. 


Hutt AND Barnsitky Rattway.—Ships of a total 
burthen of 729,996 tons entered the Alexandria Dock at 
Hull during the past half-year, being a decrease of 20 276 
tons, as com with the corresponding period of 1898. 
In the corres ~~ of 1898, in co: uence of the 
coal strike in South Wales, there was a ve increase 
in the coal shipments at this dock. Additional wagons 
and bogies have been delivered during the half-year, and 
12 engines, which are being built, will be received in 
time for ne traffic. The South Yorkshire 
Extension way is being actively proceeded with. The 
extension of the Alexandra was opened at the end 





of July. The Hull Joint Dock Act has received the 
Royal assent, and a joint committee of the North-Eastern 
and the Hull and Barnsley Railway Companies has been 


organised. 
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Maud v. Brook.—This was an appeal by the respondent 
from an award given by His Honour Judge Greenhow on 
July 21, 1899, whereby the respondent had been ordered 
to pay to the applicant the sum of 2967. 8s. It came be- 
fore the Court of Appeal on January 27. The claim 
arose out of an accident which happened to Jeremiah 

ud, a plasterer, who, on November 24, 1 was 
employed in plastering the attic walls of two villas, which 
were more than 30 ft. “e. James Madden was work. 
ing with the deceased. While the deceased was standing 
or the landing of the attic floor staircase, which was not 
then railed off, and while engaged in rubbing the attic 
walls, he fell to the floor below. He died of concussion 
of the brain at Menston Asylum on ogg Pos At the hear- 
ing of the case by the learned Count, urt Judge, the 
only evidence given was thatof Madden. The defendant 
(present appellant) argued that the ees was not 
one to which the Act applied, and t, although the 
building was over 30 ft. in height, it was not being con. 
structed or repaired by means of a scaffolding, as required 
by the Act. Counsel for the applicant (Mr. J. A. 

mpston), on the other hand, argued that ‘‘ plastering ” 
was repairing within the meaning of the Act. 

The County Court Judge held (1) that plastering the 
walls of an unfinished house was part of its construction ; 
(2) that the arrangement of bricks, trestles, &c., was a 
scaffolding within the meaning of the Act. The grounds 
of appeal were (a) the employment was not one to which 
the Act applies ; (b) the appellant was not the undertaker 
within the meaning of the Act ; (c) there was no evidence 
in comer of the findings of the County Court Judge. 

Mr. Ruegg, Q.C. (Mr. A. Powell with him), for the 
appellant, argued that the appellant was not the ‘‘ under- 
taker” within the meaning of Section 7 of the Workmen’s 
Compensation Act, 1897. The point was that the 
appellant was not the builder of these houses, but merel 
a master terer who did the plastering work, ok 
therefore, did not come within the definition of ‘under. 
takers” in Section 7, sub-section 2, which meant, in the 
case of a building, ‘‘the persons undertaking the con- 
struction, repair, or demolition.” It was said that that 
point was not taken before the County Court Judge, 

Mr. J. A. Compston, who appe for the respondent, 
said that in his opening statement to the County Court 
Judge, as appeared from the Judge’s notes, he said that 
the appellant was building the two houses, and as the 
point did not seem to be disputed, no evidence was called 
upon it. It was not specifically raised in the answer to 
the claim for compensation, nor was it taken before the 
County Court Judge. Had it been taken before the 
Judge, the respondent would have called evidence to 
the effect that the — was building these houses 
himself upon his own land. 

Mr. Ruegg, having replied on this point, Lord Justice 
A. L. Smith said: We do not think that the appellant 
can raise that point now. It was open to him to raise it 
before the a Court Judge, but he did not doso. If 
he had raised it there the respondent could have called 
evidence with the view of showing that the appellant 
was himself building these houses. That being so, the 
point is not open now. 

Mr, Ruegg, continuing his argument, said that the 
building was not being constructed by means of a ‘“‘scaf- 
folding.” The Legislature never intended two trestles 
and a board across the “| placed inside a room to be a 

“scaffolding.” The word “ scaffolding” was used in its 
ordinary and popular sense as a structure of poles, up- 
rights, s, &c., fastened together. It must, as Lord 
Justice Collins said in ‘‘ Hoddinott v. Newton, Chambers, 
and Co.” (1899, 1 Q.B., 1018), be interpreted by reference 
to the nature of the work for which the Legislature con- 
templated that it was to be used; that was, the construc- 
tion, ——, or demolition of a building, exceeding 30 ft. 
in height, as a whole. No one would, in ordina 
language, say that these trestles and boards were a scaf- 
fol ing: The danger contemplated was that incidental 
to dealing with a building more than 30 ft. high by means 
of a scaffolding adequate to such a building. The learned 
Judge was therefore wrong. 

Mr. A. Powell followed on the same side. He con- 
tended that in order to come within the scope of the Act, 
the scaffolding must be of such a height and of such a 
nature as to enable the building 30 ft. high to be con- 
structed. 

Lord Justice Collins: Would a board placed across two 
chairs in a drawing-room be a scaffolding? The Legisla- 
ture could not have intended such an arrangement to 
a scaffolding. 

Mr. J. A. Compston, for the respondent, argued that 
the question whether there was a scaffolding or not was 
one of fact for the County Court Judge. It was neces- 
sary to have some scaffolding in the room to do the 
plastering work, and as it was impossible to have an 
ordinary scaffolding with poles, an arrangement of trestles 
and boards was used. It was a mere question of con- 
venience which was used. A plasterer’s scaffolding was 
well known in the trade. He referred to the definition 
of ‘‘trestle” in ‘‘Webster’s Dictionary,” and in the 
**Century” and ‘‘ Imperial ” Dictionaries. 

Mr. Ruegg, Q.C., replied. : : 

The Court dismissed the appeal, Lord Justice Collins 
dissenting. 

Lord Justice A. L. Smith said: It must be taken that 
the appellant was the builder of these houses. They 
were not completed, and the deceased man was engaged 
in doing plastering work. In my opinion the County 
Court J vige was justified in holding that at the time of 
the accident the building was being “constructed.” The 
next question is whether the building was being cov- 
structed by means of a “‘scaffolding.” The Act required 





that the building thould be 30 ft. high, but there 
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ing ia the Act requiring the scaffolding to be 30 ft. 
cone anything limiting the accident to a fall off the 
scaffoldin . It has been held that it is immaterial whether 
the scaffolding is inside or outside the building. Suppose 
a house was being built by means of trestles and boards 
outside, with a ladder to give access thereto, would nota 
County Court Judge be entitled to find that the house 
was being constructed —— of a scaffolding? This 
Court has always refused to give a definition of the word 
“scaffolding.” The Court can only say in each case 
whether there was any evidence to entitle the Count; 
Court Judge to find that the arrangement was a scaf- 
folding. It seems to me that if trestles and boards were 
used outside a house for the pur of constructing it, 
there would be evidence that the trestles and boards 
formed a scaffolding. I cannot say as a matter of law 
that if they are used inside the house for the purpose 
of completing it they are not a scaffolding. In my opinion 
the appeal should be dismissed. 

Lord Justice Rigby concurred. In his opinion, in 
construing the Act, they were not at liberty to confine 
the word “scaffolding” to the most usual form of scaf- 
folding. A thing might be a scaffolding whether it was 
a usual or an unusual arrangement. A thing might well 
be a scaffolding though no poles were used in it. 

Lord Justice Collins said: I t that I cannot 

with the rest of the Court. I cannot do so con- 
sistently with my judgment in ‘‘ Hoddinott v. Newton, 
Uhambers, and Co.” Having carefully reconsidered the 
matter, I adhere to what I said in that case. The only 
safe rule is to give to the words in question their ordi- 
nary popular meaning. The words must be read with 
their context. I cannot think that a board placed upon 
two trestles in a room comes within the word “‘scaffold- 
ing” as used in this section. I do not think that an 
aahiney uninstructed person would call that a scaffold- 
ing. Certainly I do not think such a person would call 
it a scaffolding by means of which a building was being 
constructed, repaired, or demolished. The connection in 
which the word ‘‘scaffolding ” occurs in the section points 
to something in the nature of a scaffolding of poles an 
supports used in the construction, repair, or demolition 
ofa building. In my opinion, it was not a question of 
pure fact. The Court must accept the ws of 
giving some guidance as to what comes within the word 
“scaffolding” without attempting to define its exact 
meaning. In ‘‘ Hoddinott +. Newton, Chambers, and 
Co.” I attempted to state the considerations which should 
be taken into account in ascertaining whether a particular 
thing is or is not a —a t seems to me that 
my view was supported by the decision in ‘‘ Wood ~. 
alsh” (1899, 1 Q.B., 1009). There the workmen, who 
were painting the outside of a house, used ladders for 
the pur and a was tied at one end to a rung of 
one of the ladders, the other end resting ona window sill. 
If the trestles and boards were a scaffolding in the pre- 
sent case, I do not see why the arrangement in ‘‘ Wood v. 
Walsh” was not also a scaffolding. rd Justice A. L. 


Smith in that case said that the ladder was not ascaffold- | F 


ing, and that as to the ———— of a plank attached 
toa rung of the ladder, whether it was a scaffolding was 
a question of fact, and the arbitrator found that it was 
not, and he withhim. In ‘* Hoddinott v. Newton, 
Chambers, and Co.” there was an arrangement of scaffold 
boards resting on ledges secured to iron columns inside a 
building. Lord Justice A. L. Smith thought that there 
was evidence that the arrangement was a scaffolding, 
theugh it was not necessary to decide the point. I was 
of opinion that it was not a-scaffolding, and I think 
Lord Justice Romer took the same view, because he said 
that the words construction, repair, and scaffolding should 
not be considered separately, but together, for they had 
& mutual bearing upon each other. That case affords 
some guidance as to what is a scaffolding. The result of 
holding this arrangement of trestles and boards to be a 
scaffolding will be ae indeed. It was admitted that 
the decision will cover the case of a workman employed 
on the building away from the scaffolding. It must 
follow that if a house is completed except the inside 
plastering, and if only one plasterer is on a board placed 
upon two trestles finishing the plastering of a room, 


another workman who stumbles when going upstairs and | T 


is injured can claim compensation under the Act. That 
would be a stra result. The word ‘‘scaffolding” 
means, in my opinion, one system of scaffolding, capable 
of being used for the whole of the construction or the 
whole of the repair of the building. 

Lord Justice A. L. Smith said: ‘‘I wish to make one 
observation. In “‘ Hoddinott v. Newton, Chambers, and 
Co.” I merely said that, in (og > there was evi- 
dence upon which the County Court Judge was entitled 
to find that the structure was a scaffolding. So also in 

Wood v. Walsh,” I merely declined to interfere with 
the finding of the County Court Judge. 
Rees v. Powell Duffryn Steam Coal Company, Limited.— 
This case, which was also heard on January 27, was an 
a from the decision of the Judge of the Glamorgan- 

ire County Court, holden at Aberdare, in p ings 
to assess compensation under the Workmen’s Compensa- 

on Act, 1897. The appellant,-on December 28, 1898, 
was working as a collier, in the respondent’s pit, when he 
was ordered to do hauler’s work. His lamp having gone 
out, he relit it and returned with the lig ted lamp to- 

the place where his work was. He had to walk 
along an inclined plane or roadway, up which trams were 
by means of a rope. There was no room to walk 
between the rail and the side, the distance between the 
two being only 18 in. He therefore had to walk between 
the rails. There were manholes at the side for the men 
to take shelter in when a “journey of trams” passed. 
back lant reached the inclined roadway to go 


d | hole. 


motion. The appellant — along the inclined 
roadway, and was making for a manhole when the rope 
**swamped ” across and struck him on the left leg below 
the knee and broke his leg. The County Court Judge 
found that the appellant was guilty of serious and wilful 
misconduct in travelling along the inclined roadway while 
the journey of trams was in motion, and made an award 
in favour of the respondents. 

Mr. Cripps, Q.C., and Mr. W. D. Benson, for the 
ap nt, argued that there was no evidence of serious 
and wilful misconduct on the part of the appellant. 
There was no rule of the colliery nor any statutory pro- 
vision against doing what the appellant did. There was 
no evidence given that the appellant was nem 8 anything 
unusual or wrong, even if that would be enough to make 
what he did serious and wilful misconduct. There was 
no other way by which he could get to the place where he 
worked, and there were manholes along the inclined road- 
way for the men to take shelter in when the trams passed. 
At the very most he negligent, but there was no evi- 
dence upon which the Judge was entitled to find that the 
injury was attributable to serious and wilful misconduct 
on his part. They referred to ‘‘ Lewis v. Great Western 
—s ray, ” (3 Q.B.D., p. 213). 

Mr. Ruegg, Q.C., and Mr. Arthur Lewis, for the re- 
spondents, contended that whether there was serious and 
wilful misconduct was a question of fact upon which no 
appeal lay. The appellant knew the risk and deliber- 
ately elected to incur it rather than to wait two or three 
minutes until the journey of trams passed. 

The Court allowed the — hee 

Lord Justice A. L. Smith said: The only question is 
whether there is any evidence that the injury was attri- 
butable to the serious and wilful misconduct of the 
appellant. It seems that his lamp went out, and he had 
to go and get it lighted, and then to go back to his work. 
He was obliged to go along a tramway which was worked 
by means of a rope. There was not even evidence that 
he could not have done what he thought he could do— 
namely, go a part of the way and then get into a man- 
At any rate, he was knocked down by the tram. 

hile he was going along the roadway the rope slippe 
off and struck him on the leg and broke it. Where is 
there any possible evidence of serious and wilful mis- 
conduct? He went the only way by which he could go, 
and he was walking, as he was obliged to do, between the 
rails, when the rope struck him. The appeal must be 
allowed. eer te 

Lord Justice Rigby agreed. For anything his egg 
knew the appellant might have been negligent, an 
seriously negligent. But he could see no evidence of 
serious and wilful misconduct. 

Lord Justice Collins concurred. 





STEAMERS FOR WINTER NAVIGATION. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, January 30, Sir Douglas 
ox, President, in the chair, the paper r was on 
‘Steamers for Winter Navigation and Ice-breaking,” by 
Mr. Robert Runeberg, Assoc. M. Inst. C.E. 

The author pointed out the considerable development, 
during recent years, in winter navigation. Many harbours 
formerly closed for several months in the year, were now 
kept open by means of one or more ice-breakers, and 
navigation was rendered possible, often-the whole year 
round. It was most important, however, that trading 
steamers should be adapted to the peculiar conditions 
under which they worked. Winter navigation, which 
was very hazardous with ships not suitably designed and 
also badly cusipees. was now becoming comparatively 
safe since specially designed boats had been used. 
The gradual transformation of the lines of the Euro- 
pean ice-breaker was illustrated, ye soars with the 
prototype EHisbrecher I., built in Hamburg in 1871, 
having the bow rounded like a spoon. he lines of 
several ice-breakers showed how this spoon form gradually 
gave place to asharper bow with S-formed water-lines and 
more sloping buttock-lines. This was most perceptible 
in the Ledokol, built to the author’s design in 1895. The 
advantage of this modification was now fully established. 
he resistance of ice was variable, depending on the tem- 

rature and the manner in which the ice had been 
bicused. It was, therefore, hopeless to arrive at a very 
exact formula for the ice-breaking capacity of a steamer. 
= mtd also gave great resistance, especially to a rounded 

Ww. 

An interesting ice formation was sometimes observed 
in salt water. hen the temperature of the atmosphere 
was low, the surface water cooled and sank, warmer water 
rising to take its place, and thus circulation was estab- 
lished which might cool the water below freezing point to 
a considerable depth, salt water having its greatest density 
at a temperature below zero. 5 : 

If now the equilibrium of the particles was disturbed, 
a spontaneous formation of ice took place throughout the 
whole mass of water cvoled below the freezing point. 
The newly formed particles of ice rose to the surface in 
a more or less thick layer without any solidity. Gradu- 
ally this mass would freeze together, but it was difficult 
to say if ice formed in this manner ever attained the same 
strength as the surface ice. , ; 

The tests of the resistance of ice were not yet sufficiently 
exhaustive. Friihling, of Kénigsberg, found the resist- 
ance to vary between 15 kilograms and 27.26 kilograms 
per square centimetre; Ludlow, of Philadelphia, between 
23 apa 70.7 — per square centimetre ; and Kolster, 
of Helsingfors, between 28 and 68 kilograms per square 


centimetre. i 

With the eyes increase in the power of modern ice- 
breakers, it had become evident that evenly laid and uni- 
form ice no longer presented any serious hindrance to 


clear the pack ica which, in the Baltic, reached to adepth 
of several fathoms. 

It had often been observed that a steamer going astern 
sometimes made better progress then going ahead. 
This gave Mr. Frank E. Kirby the idea of constructing a 
steamer with one propeller at each end, and thus origi- 
nated the American type of ferry-boat for winter navi- 
ag The firat steamer built on this system was the 

t. Ignas, completed in 1888 for carrying railway trains 
across the Straits of Mackinac. The method by which 
this new craft worked in pack ice was somewhat different 
from the European method. hen an ice-breaker of 
the old type was stopped by a belt of pack ice she backed 
astern a few ship’s lengths and made a fresh charge ; but 
the American steamer remained with its bow against 
the ice, the fore engines were reversed, and the fore pro- 
— sent a stream of water in among the pack ice, 
oosening the hold between the separate blocks; and as 
soon as the engines were again reversed, lumps of ice 
were carried aft by the stream from the fore propeller. 
The aft engines were, during this operation, constantly 
working forwards, and, having greater power than the 
fore rs ory kept the boat against the ice. 

This boat having proved a success, others followed, and 
the good results obtained with the American railway 
ferries were soon appreciated in Europe. The Trans. 
Siberian Railway ordered one steam ferry of 3700 horse- 
power for the Baikal Lake, and the Finland Government 
decided on having one ice-breaking steamer for the Port 
of Hangé, with a propeller in the fore end. This steamer, 
the Sampo, had now finished her first winter’s campaign, 
and had proved quite satisfactory. The most prominent 
advantage of this new type over the old one seemed to be 
that a snow cover on the ice did not Pp gpmemee increase 
the resistance offered by the ice to the progress of the 


t. 
The Ermak, of 10,000 indicated horse-power, was 
the latest addition to the list of ice-breakers with a pro- 
er at the foreend. ‘I'his boat was intended to assist 
in opening the navigation to St. Petersburg in the winter, 
and to the great Siberian rivers in the summer. Her 


ped ; rma dimensions were 305 ft. by 71 ft. by 42 ft. 6 in. 


eep. The author 


— out the fallacy of giving too 
» inclination o 


the sides at the water-line, this not 

ing necessary, as was proved by experience gained with 
a number of renowned ice-breakers. The greater inclina- 
tion could not be obtained without serious sacrifices. The 
V-shaped midship section meant increase of dimensions 
to compensate for the loss in midship area, and this 
entailed increased initial cost and inferior handiness in 
navigation amongst ice, as well as bad sea-going qualities. 

The Ermak had returned from her trip to the Arctic 
Ocean ; but the results did not seem to have fully realised 
all expectations, and the author thought that the efficiency 
would, perhaps, have been greater if the proportion of 
power on the fore engines had been increased in conformity 
with the latest American and Finnish practice. The 
great inclination of the sides had, no doubt, also con- 
tributed to the disappointment. 








Gas aT Paris.—The revenue from the sale of gas of 
the Parisian Company for Lighting and Heating by Gas 
in December amounted to 193/., as compared with 
383,6162. in December, 1898, showing an increase of 
19,5772., or 5.10 per cent. The gas receipts of the com- 
pany for the whole of last year were 3,305,229/., as 
compared with 3,238,869 in 1898, showing an increase of 
66,3600., er 2.05 per cent. 


CumsBrak LicutHouse.—This lighthouse was erected 
under an Act of Parliament 145 years ago. It has passed 
through all the improvements in lighthouse illumination 
from an open coal fire to the application of an electric 
incandescent light, which has just been established by 
the Clyde Lighthouse Trustees to the designs of their 
engi Messrs. D. and C. Stevenson, of Edinburgh. 
This is a novel and interesting application of the electric 
light. Prior to this the Cumbrae light was a fixed one, 
and it has now been converted into a group flashing light, 
piving two flashes in quick succession every half-minute. 
he colour of the light, although electric, as viewed from 
the sea resembles an oil light, as the light proceeds 
from an incandescent filament with a large condensing 
panel in place of from an arc. The flash comes in instan- 
taneously, filling the whole surface of the eee 
ina moment. F'resnel’s refractor has been d ed, and 
the equiangular reflector invented and introduced by the 
Stevensons is adopted, with the self-evident advantage of 
small divergence horizontally and vertically, and conse- 
quent gain in Sa and intensity of the beam, the fila- 
ment lending itself to great focal compactness vertically and 
horizontally as required, which is unattainable with an oil 
burner. The light can be run either directfrom thedynamos 
or from a set of cells. The dynamos, one of which is spare, 
are driven by all engines, of which there are three, any 
one of which can be used to drive the pumps for supply- 
ing air to the siren fog signal. The lenses, with a dioptric 
converging mirror of an entirely novel design which 
utilises about double the amount of light from an ordinary 
— mirror, revolves on steel rollers on conical steel 
paths, the motive power being an electric motor with 
worm gear. The oil for the gas engines landed at the 
bottom of the cliff is pumped up to the top by an electric 
motor pump. The whole forms an establishment which 
in many particulars is so far removed from any ——— 
establishment in this or other countries as to be absolutely 
pa _ ——— bee the a rey 
te, Paris, for tical apparatus ; Messrs. Dixon, 
Giagew, for the dadula plant ; the Campbell Engine 
Company, Halifax, for the engines; Messrs. McBride, 
Port Glasgow, for the buildings; and Messrs. Milne, 











the sppe 
« to the place where he was working he was told that 
Journey of trams was coming, and he saw the rope in 





winter navigation, but the great problem was now how to 


Edinburgh, for the worm gear and chariot, 
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BOILER EXPLOSION AT NEWPORT. 


A FORMAL investigation has been held at the Town 
Hall, Newport, Mon., respecting a boiler explosion which 
occurred on October 13 on board the steamer Snipe at 
Burton’s Wharf, in that town, and by which the fireman 
was killed and another man injured. The Commissioners 
were Mr. Howard Smith and Mr. M. McIntyre, Mr. 
Gough appeared for the Board of Trade, and Mr. Sankey, 
barrister, for Messrs. R. Burton and Son, Limited, the 
the owners of the vessel. : 

Mr. Gough, in opening the proceedings, gave full oe 
ticulars of the vessel, the boiler, and the explosion. The 
vessel, which came into the possession of Messrs. Burton 
in 1896, was built at Campelltown in 1884. The boiler, 
which was made in the same year by Messrs. Clarke, 
Chapman, and Co., was of the vertical type, measurin 
9 ft. in height by 4ft. 6 in. in diameter. The vessel h 
been originally classed at Lloyd’s, but had lost her class 
in 1897, since which time the boiler had not m ex- 
amined by Lloyd’s surveyors. The owners followed the 
practice of their predecessors and did nob employ a 
superintending or consulting engineer, but left the con- 
trol and upkeep of the boiler and machinery to the chief 
engineer of each vessel. The boiler was only used about 
four times a year to work the winches when the main 
boiler was at rest. The boiler on the morning of Oc- 
tober 13 was in charge of a firemen, and steam had not 
been long raised when a violent explosion occurred. The 
boiler was blown through the iron deck above it, and was 
carried to a distance of about 350 ft. The fireman was 
unfortunately killed and another of the hands was in- 


jured, . 

Mr. Thomas, chief engineer on board the Snipe, was 
one of the witnesses examined. He made an inspection 
of the boiler five weeks before the explosion, but did not 
detect any weak place, and the boiler he thought was in 
good condition. The gauge registered 25 lb. early in the 
morning of the explosion, and 40 lb. when he went away. 
The feed water was that supplied by the Corporation, and 
was pure. He could form no opinion as to the cause of 
the explosion. 

By Mr. Sankey: The boiler had worked up to 50 Ib., 
and the safety valve then blew off easily. ‘Che valve, 
whenever he used the boiler, was in good order. 

Mr. James Long, second engineer, said he saw no de- 
fects when he cleaned the boiler five weeks previously, 
and John Gilbert, fitter in Messrs. Burton’s employ, de- 

to never having received any adverse reports 
respecting it. 

Mr. John Boddy, consulting engineer, said he had 
examined the exploded boiler, and his opinion was that 
when the explosion occurred there was practically no 
water in the boiler, in consequence of which the firebox 

lates had been overheated and rent, resulting in the 
boiler being shot upwards. He thought the attendant 
found that the water was low, and, therefore, turned on 
the cold feed, thus causing the collapse. He could not 
say what the steam pressure would be at the time, but the 
boiler, he thought, could stand 62 Ib. 

By Mr. Howard Smith: Certainly it was ible that 
the attendant did not notice the absence of water. He 
(witness) was engaged by the owners to assess the damage, 
and held the same opinion as he now did when he gave 
evidence before the coroner. 

Mr. David Stephens, engineer-surveyor to the Board 
of Trade, presented a report on the result of his examina- 
tion. The boiler had gone through the deck and across 
the river. He considered that the cause of the explosion 
was not shortness of water but overpressure of steam. 

By Mr. Sankey: He could not say the re pressure 
at which the boiler burst; but it would be something 
under 65 1b. The pressure must have been near the blow- 
aget pase when the explosion occurred. 

By Mr. Howard Smith: Witness did not by any means 
agree with the theory as to shortness of water or that the 
replenishing produced an explosion. 

r. Dixon, Board of Trade surveyor, Cardiff, said he 
had made an inspection of the boiler and found no evi- 
dence of shortness of water. On the contrary, he thought 
there had been an ample supply. The destructive element 
in explosions was the water after being released. 

By Mr. Sankey: He thought there was sufficient water 
from the fact that the boiler had been carried the dis- 
tance it had gone after the explosion. 

In reviewing the proceedings, and in replying to the 
list of questions submitted to the Court by Mr. Gough, 
Mr. Howard Smith went fully into the details as to the 
history of the vessel and the boiler, as well as the evidence 
that had been given. The Commissioners, he said, were un- 
able to accept the pe that the boiler was short of water 
at the time of the explosion, or that the introduction of 
cold water on to hot plates would lead to a dangerous 
increase of pressure. There was some scale to be seen 
adhering to the firebox crown, the crown was nob dis- 
torted, and the stays still retained their position with no 
indication of straining o* distortion in their vicinity. 
They considered that the boiler was worked at an alto- 
gether unfit pressure, and the wonder was that it had 
endured gpl my pd so long. The chief engineer was 
not capable, either by experience or training, to examine a 
boiler, and the same remarks applied to the second engi- 
neer. As they were the only persons who examined the 
boiler, it followed that proper measuress were not taken 
to insure that it was kept in good working order. If 
such measures had been taken within any reasonable 
time prior to the explosion, the condition of the uptake 
alone would have led a competent person to condemn the 
use of the boiler at the pressure at which it was 
worked. The boiler was really not safe for even a 
low working pressure ; while, further, from the evidence 
that had been given the Court found that the steam 
gauge was inaccurate. In reply to the questions 





submitted by Mr. Gough, Mr. Howard Smith said 
the explosion was not caused by the neglect of Mr. Frank 
Thomas, the chief engineer, who appeared to have acted 
to the best of his skill and ability. No blame attached 
to him or to Mr. J. I. Pritchard, the managing director, 
personally. It was clear, however, that Messrs. 
Burton and Son, Limited, were negligent in the manage- 
ment of the boiler, for they took no means, when taking 
over the Snipe, or, eye oe to ascertain that it was 
fit for the pressure at which it was used. They did not 
satisfy themselves that Mr. Thomas was fit for the duty 
with which they entrusted him. The Court, therefore, 
found that the explosion was caused by the negligence 
of Messrs. R. Burton and Son, Limited. But there was 
some excuse for this negligence, inasmuch as they had, 
in the opinion of the Court, followed a vicious system 
adopted by their predecessors, and considered that as 
things had gone on safely before their time they would 
so continue. This was an excuse that might be fairly 
urged, and the Court poanmeee it as such, and conse- 
quently they did not find Messrs. Burton so much to 
blame as they otherwise might have done. With 

to the man in charge of the boiler, the evidence showed 
him to be steady and respectable, and that he was per- 
fectly sober when on duty. An attempt had been made 
—perfectly bond fide—to fix, x inference, the responsi- 
bility for the explosion upon the dead man. But there 
was no negligence on his part, and the Court did not 
express that as an opinion, but as a fact. The boiler 
had not been short of water, as the condition of the fire- 
box distinctly showed. 

On the finding of the Commissioners, Mr. Gough asked 
that Messrs. Burton should be ordered to pay a portion 
of the costs of that investigation. 

Mr. Sankey, on Messrs. Burton’s behalf, urged that the 
case would be met if they gave an undertaking that they 
would forthwith appoint a properly qualified engineer. 

Mr. Howard Smith, after consultation with Mr. 
McIntyre, said they would make an order for Messrs. 
Burton to pay the sum of 30/. This order was lighter 
than it would otherwise have been ; but the Court con- 
sidered that the owners of the boiler were lulled into a 
sense of false security by the action of their predecessors. 





LAUNCHES AND TRIAL TRIPS. 

On January 30 there was launched from the shipbuild- 
ing yard of Messrs. David and William Henderson and 
Co,, Partick, a handsomely modelled twin-screw steamer, 
which has been built to the order of the Nippon Yusen 
Kaisha, of Tokio. This vessel, which is similar, but with 
increased first-class mger accommodation, to the five 
steamers completed by the builders some little time ago 
for the same owners, has been built under the supervision 
of Mr. A. R. Brown, Japanese Consul at Glasgow, and 
Mr. George McFarlane. Her principal dimensions are: 
Length over all, 463 ft.; beam, moulded, 49 ft. 2 in.; 
depth, moulded, 33 ft. 6in.; and a gross tonnage of about 
6000. She is classed in Lloyd’s 100 Al three-deck rule. 
A most complete installation of electric light, by Messrs. 
W. C. Martin and Co., Glasgow, is being fitted through- 
out the vessel, Napier Brothers’ capstan windlass, and 
Caldwell’s steam-steering gear. The machinery will be 
supplied by the builders’ firm, and consists of two sets of 
triple-expansion engines, each having cylinders 20 in., 
33} in., and 56in. in diameter, by 48 in. stroke. Steam is 
supplied by two large double-ended and two single-ended 
boilers, constructed for a working pressure of 200 Ib. per 
square inch. On leaving the ways, the vessel was grace- 
fully named Shinano Maru by Mrs. Negishi, wife of the 
Japanese manager of the company in London. 





The trial trip of the s.s. Katie, built by the Elsinore 
Iron Shipbuilding and Engineering Company, Elsinore, 
Denmark, to the order of the Russian-Baltic Steam 
Navigation Company, of Riga, took place on the 3lst ult., 
and was considered satisfactory. The vessel is built of 
steel to the highest class of British Lloyd’s special sur- 
vey, and her dimensions are 290 ft. by 42 ft. 6 in. by 
20 ft. 74 in. depth of hold. The engines are of the 
triple-expansion type, with surface condenser. During 
the trial trip the engines indicated normally 900 horse- 
power, and the ek was 9} knots with a reported con- 
sumption of coal of 0.61 kilogrammes (1.35 lb.) per indi- 
cated horse-power. 





Messrs. Furness, Withy, and Co., Limited, Hartlepool, 
launched, on the 31st ult., a steel screw steamer built to 
the order of the Norddeutscher Lloyd, of Bremen, Ger- 
many. She is over 400 ft. in length, and built through- 
out of Siemens-Martin steel, with a measurement capa- 
city of about 12,900 tons. Eleven steam winches, donkey 
boiler, ee steam steering gear, with hand screw gear 
fitted aft, direct steam patent windlass, fourteen derricks, 
six large cargo hatches, and other modern —— are 
fitted for the handy working of the ship. | ae tren 
sion engines will be fitted by Messrs. Sir Christopher 
Furness, Westgarth, and Co., Limited, Middlesbrough, 
having cylinders 28 in., 44 in., and 75 in. in diameter Wo 
48 in. stroke, steam being “eet by two boilers 14 ft. 
long by 12 ft., and one 15 ft. 5 in. by 12 ft., working at a 

ressure of 180 lb. Howden’s forced draught is also 
tted. This vessel is a duplicate of the Freiburg, now 
being completed at Messrs. Furness, Withy, and Co.’s 
ard for the same owners. The vessel was named Mar- 
urg. 





Craig, Taylor, and Co., Thornaby-on-Tees, 


Messrs. 
launched, on the 2nd inst., a steel screw steamer of the 
following dimensions, viz., 254 ft. by 37 ft. by 18 ft. 
depth moulded. The vessel has been built to carry about 
2150 tons deadweight on a light draught of water. The 
engines have been constructed by Messrs. MacColl and 





of the Wreath Quay Engine Works, Sunderland 
the cylinders being 184 in., 30 in., and 49 in. in diemenet 
Lad in. stroke, with two large steel boilers working at 


Pollock, 


essel has been built to the order 


lb. pressure. This v } 
tygs Aktiebolag Porin Hoy. 


of the Bjorneborgs A 


R. | rylaiva Osakeyhtio, and is named Osmo. 





On Saturday, the 3rd inst, the large screw steamer 
Nubia, built by Messrs. William Gray and Co., Limited, 
and owned by the Hamburg-America Line, Hamburg, 
was taken to sea for her trial trip. Her principal dimen. 
sions are: Length between perpendiculars, 338 fo. ; 
breadth, 51 ft. ; depth, 26 ft. 11 in. The engines have 
been — by the Central Marine Engine Works of 
Messrs. William Gray and Co., and have cylinders 254 in., 
40} in., and 67 in. in diameter by 45 in. stroke. The 
boilers are three in number, single-ended, 13 ft. 3 in. in 
diameter by 10 ft. 6 in., and work at a pressure of 170 Jb, 
per square inch. A speed of 10 knots was averaged 
against a rough sea, the vessel being in ballast trim. 





LarcE Rarway Systems.—Although the largest rail- 
way systems in existence are to be found in the United 
States, the Americans have not exactly a monopoly of 
monster railway undertakings. The annexed figures show 
the extent of 15 other important properties: Great Western 
of England, 2599 miles ; Eastern of France, 3005 miles: 
Northern of France, 2374 miles; Orleans, 4944 miles; 
Paris, Lyons, and Mediterranean, 5,858 miles ; Southern 
of France, 2423 miles; Western of France, 3464 miles; 
Mediterranean (Italy), 3568 miles; South Italian, 3563 
miles ; South Western of Russia, 2161 miles; Riasan and 
Uralsk, 3909 miles ; South Eastern of Russia, 2396 miles; 
Madrid, and Alicante, 2269 miles; Northern 
of Spain, 2336 miles ; and Buenos Ayres Great Southern, 
2976 miles. 


_ Tue INSTITUTION OF JUNIOR ENGINEERS.—At a meet- 
ing of this Institution, held at the Westminster Palace 
Hotel, on Friday, February 2, the chairman, Mr. Basil 
H. Joy presiding, a paper on ‘“‘Arc Lamps and Are 
Lighting,” was read by Mr. H. G. Cotsworth, Member. 
After briefly describing the more important phenomena 
of the electric arc, including the different formations of 
the ‘carbon points working with direct alternating and 
enclosed arcs, the author reviewed the means available 
for actuating the ‘‘ striking” and ‘‘ feeding” mechanism. 
It was shown that the thermo-electric method offers 
decided advantages over electro-magnetic ; for instance, 
with alternating currents an alteration in the periodicit 

has no effect on the regulation, as would be the case wit 

an electro-magnetic control. The thermo-electric system 
which would, in fact, work equally well with alternating 
or continuous currents had, however, not come into prac- 
tical use to any extent. The majority of lam ave 
their mechanism controlled by both a series and shunt 





solenoid; but lamps in which the series coil is 
replaced by a spring or counterweight are equally 
successful, and the current through ‘“‘shunt” lamps 


may be varied over a very wide range without affect- 
ing the feed; they are also simpler in construction, 
and therefore a in first cost. Lamps of American 
origin are nearly all controlled by a clutch, acting direct 
on the upper carbon guide-rod, and are liable to give a 
spasmodic feed, owing to the wear of the clutch on the 
rod ; but on the Continent a mechanism —s a clock- 
work escapement finds most favour. In England the 
prevailing type has a wheel controlled by a brake, re- 
sulting in a very sensitive and accurate feed being 
obtained. In referring to the working of the lamps, 
the author remarked that arcs, when run in series, must 
be provided with an automatic cut-out, so that in the 
event of a lamp failing, the circuit. would not be broken. 
For street lighting, the cut-out is best placed in the 
plinth of the lamp post ; on a short series, however, the 
cut-out may.be dispensed with, but means must be pro- 
vided for breaking the circuit of the shunt coil ; otherwise, 
on the failure of a lamp, this coil would be burnt out. 
re segeone arcs may be run in series across the primary 
mains, and if provided with a small choking coil across 
their terminals the extinction of one lamp does not affect 
the others. Another ingenious method provides a means 
of running alternating arcs in series with a constant cur- 
rent of constant potential mains. This is accomplished 
by pyr J a transformer so arranged that when the cur- 
rent in the secondary increases, due to the cutting out of 
lamps, it —_ on t — core of the a, caus- 
ing more or less magnetic leakage across a short air ca 
between the coils of the primary and secondary. Alter- 
nating arcs do not give the same efficiency as direct, 
and attempts have therefore been made to rectify alter. 
nating currents into direct, resulting in an inc 
efficiency of the lamps, but introducing rather com- 
=  agpeene at the station. e@ author, i 
ealing with enclosed arcs, mentioned that although 
the actual efficiency was increased =f their use, the neces- 
sity of having two dense opaloid globes more than 
counteracted any gain, and described a lamp which, to 
some extent, has the advantages of the enclosed lamp, 
without its co ding disadvan ; it has but one 
lobe, works at about 80 volts across the arc, and burns 
‘or 70 hours with one trimming. Recently an enclosed 
me working at 160 volts across the arc, has been place 
on the market, which is intended for running singly * 
parallel on 200 volt mains. In the discussion whic 
ensued Messrs. A. §. Arundel, E. C. Roche, F. Arundel, 
A. F. Gatrill, A. W. and others took part, an 
a vote of thanks having been accorded the author, the 
proceedings terminated with the announcement of the 
ensuing meeting on March 2, when a paper on Bistro, 
lytic Zinc as a Protective Metallic Coating for Iron va 
teel” would be read by Mr. W. A. Paddon, Member, 0 
Wrexham. 
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Patent on any of the grounds mentioned in the Act. 








ELECTRICAL APPARATUS. 


4327. G. Westinghouse, Pittsburg, U.S.A. Electro- 
Pneumatic Controller. [20 Figs.) (Convention date, 
August 20, 1898.) February 20, 1899.—In controlling apparatus, 

jally applicable to electric railway motors, fluid pressure is 
employed to impart to a mechanical device which actuates the 
commutator, a step-by-step movement in the forward direction ; 
and also a complete re’ e motion in a single step. Means 
are also provided for ating the supply of compressed fluid to 
one or more sets of controlling apparatus; and the air brake is 
also electro-pneumatically controlled. It is stated that the 
general feature underlying the invention is the utilisation of fluid 
pressure for actuating those devices, the operation of which re- 
quires considerable pressure, the application of such pressure 
being electro-magnetically or pneumatically controlled. The 
electro-pneumatic mechanism may be so arranged that some of 


[ 
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the steps in the forward movement of the device thereby con- 
trolled are larger than others; and a pneumatically operated 
piston is projected from its cylinder by the pressure of fluid auto- 
matically admitted after the mechanical device has been moved 
forward a short distance, the stem of the piston acting as a stop 
to prevent the device from being moved forward more than one 
step at a time, the arrangement, however, being such that the 
mechanism can be turned backward through any number of steps 
to its initial position when desired. In the example of apparatus 
described, the pressure of the fluid is controlled mainly by means 
of electro-magnetically operated valves, similar means being 
employed to operate the brake, and to return the controller to 
zero position whenever the brake is applied. The drawing 
mo an electro-motor controller. (Accepted January 3, 


1869. A. Orling and C. G.G. Braunerhjelm, Stock- 
holm, Sweden. Electrical Condenser and Appa- 
ratus for Produc Hertz Waves. [1 Fig.) (Convention 
date November 25, 1898.) January 26, 1899.—The condenser com- 
prises a hollow metallic casing enclosing a dielectric medium, 
such as oil, which serves to insulate from each other a number of 
small metallic bodies, such as shot, which practically fill the 
hollow of the casing. A conductor passing through, but insu- 
lated from the casing, makes contact with the conducting 
bodies, which thus act as the plates of a condenser connected in 
éeries, while the insulating oil acts as the dielectric. For the 
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Purpose of producing electric waves, two such condensers are 
pry. ip Within a box of glass or other non-conducting material, 
ped such distance apart that they serve as discharge knobs, and are 
: ee with an insulating liquid, such as paraffin oil. The 
i ensers may be suspended from the lid of the insulating box, 
pe mare manner that the distance between them may be readily 
ousted ; their conductors being connected to the terminals of a 
a erful electrical machine (such as that of Holz), discharge 
+ mgd Place between adjacent parts of the outer casings whenever 
Condensers have received a certain charge, determined by the 


26,610. R. E. B. Crompton and E. A. N. Pochin, 
Chemsford. Arc Lamps. [8 Figs.] December 16, 1898.— 
The lamp to which this invention relates is designed to serve 
alternately as a continuous or alternating current lamp either 
open or enclosed within a globe. The baseplate of the lam 
carries four tubes, two of which are longer than the others, ai 
downwards through the baseplate to form a guide or sup- 
port for the lower portion of the lamp; while the four tubes 
above the baseplate carry the resistance, transformer, choking 
coil, or other regulating device. The vertical tube which con- 
tains the upper carbon through the baseplate in an ap- 
proximately central poaltion, the upper end of this carbon 
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fitting into a spring holder similar to that described in the appli- 
cants’ prior specification No. 6276 of 1897. At the bottom end of 
the tube is attached a clutch or feeding device ; while at or near 
its centre are fitted the cores and solenoids by which the feed 
mechanism is actuated. When the lamp is intended tobe used 
with alternating currents, these cores consist of (J-shaped stamp- 
ings riveted together, so that there is left ir the centre of the 
bend a space through which thecentral tube passes. The lower 
carbon-holder is screwed into an insulated cross-piece secured to 
the lower ends of the downwardly projecting tubes ; on which 
cross-piece may also be moun a globe which encloses the 
lamp. (Accepted January 3, 1900.) 


23,533. The British Thomson-Houston Gomunay, 
Limited. (P. Steinmetz, Schenectady, U.S.A.) eC 
trical Distribution System. [2 Figs.) November 11, 
1899.—For the gg of automatically compensating for the 
fluctuations which occur in the intermediate or neutral con- 
ductor of a three-wire system, and thus maintaining the balance 
of the main conductors ; the curren through the intermediate con- 
ductor is caused to pass through the field and armature of an ex- 
ternally-driven dynamo, a counter electromotive force being thus 
set up in the intermediate conductor proportional to the current 
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flowing therein. The invention is described by way of example, 
as applied to an alternating-current supply system, which feeds a 
rotary converter, the terminals of which are connected to the 
direct-current mains; the intermediate or compensating con- 
ductor being connected to a neutral point on the alternating- 
current supply system, and including in its circuit the compensat- 
ing generator already referred to. is generator may consist of 
a series dynamo, the field of which may be adjusted by means of 
a shunt resistance, or by varying the number of its ene 

coils, or the reluctance of the magnetic circuit. There are 13 
claims. (Accepted January 8, 1900.) 


13,008. M. Deri, Vienna, Austria. Transformers. 
(10 #igs.] June 22, 1899.—This invention relates to a trans- 
former, adapted to convert alternating or polyphase currents into 
unidirectional currents, either constant or ae between 
given limits, as may be desired. The transformation is effected 
by means of two separate windings on a stationary magnet, each 
provided with a commutator, and resembling the armature wind- 
ings of a dynamo; a rotary field, common to both windings, being 
produced in the magnet, either y 3 means of two separate grou 
of alternating currents differing in phase, or two groups of poly- 
phase currents having interlinked star connections. Short-cir- 
cuited brushes revolving synchronously with the field connect 
with each other such of the two commutators as have for 


the time being in the one system the highest positive, and in the 
other the highest negative potential; while the terminals for 
the continuous current are each connected either to the zero 
points of the system, or to a fixed point in each system, accord- 


a modification, there is produced in the stationary magnet an 
alternating field, which is converted into a rotary field by means 
of a rotor revolving synchronously therewith ; the terminals for 
the unidirectional current being connected to the a of 
the circuits or to the other fixed points thereof, ng as a 
constant or a fluctuating current is desired. There are five 
claims, the first of which is as follows : “‘ Apparatus for converting 
alternating currents into continuous current, wherein two re 
rate winding systems, similar to the armature windings of a 


Fig.t 
Fig.2. 
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dynamo, each with a commutator provided on a stationary 
magnet, and connected to two separate groups of alternating- 
current generators produce in the magnet rotary fields common 
to both windings ; while short-circui brushes made to revolve 
synchronously with the fields, connect such parts of the two 
commutators with each other, which for the time being have 
in one system the highest positive, and in the other the highest 
negative, potential ; and terminals for the continuous current, 
each being connected toa fixed point of the two systems, sub- 
stantially as described.” (Accepted December 27, 1899.) 


GUNS AND EXPLOSIVES. 
































3464. R. Matthews, Manchester. Apparatus for 
Working Ordnance. [9 Figs.) February 16, 1899.—Means 
are provided whereby, in the event of the failure of hydraulic or 
other power, the gun may be run out at any angle by hand, and 
retained in position without danger of its running back and injur- 
ing the gunners; such means, however, being so contrived that 
the gun will not be prevented from recoiling on the shock of dis- 
charge. For this purpose a slipping pawl or trip gear carried b 
the cradle or other recoiling part of the mounting, is, under ordi- 
nary circumstances, held in ei ement with a projection or 
recess on & now recoiling part thereof, by a spring so loaded as 
to retain the gun in its run-out position ; when, however, the gun 
is discharged, the spring is overcome, and the Lay or trip gear 
disengages itself and allows the gun to recoil in the ordinary 














manner. An endless sprocket chain passing around sprocket 
wheels carried by the leretg ten of the Fv and provided 
with projections at suitable intervals, passes through a socket in 
which the spring pawl is pivotally mounted, the nose of the pawl 
engaging with one of the projections on the chain ; and the en- 
gaging surfaces are inclined at such an angle that the pawl is not 
disengaged from the projection when the cradle and gun are run 
out by hand, but are disengaged when the cradle moves to the 
rear with the recoiling nr In the event of failure of the hy- 
draulic or other power, the sprocket wheels are operated by hand 
through auxiliary gearing, the gun being thus brought into firin 
position. In a modification of the above apparatus a rack 
pinion is substituted for the sprocket wheels and chain. (Accepted 
January 3, 1900.) : 


19,714. A. T. Dawson and L. Biiverman, Londen. 
Machine Guns. [3 Figs.) September 16, 1898.—For the pur- 
pose of increasing the calibre and the weight of the charge 
0! m ; reech m is combin an 
f Maxim guns, the breech i bined with 

p> br ane buffer, which is placed within the gun casing at the reat 
of the crank, so as to mitigate the violence of the recoil, which, 
by reason of the heavy charges, would otherwise be on to 
breech mechanism working on the Maxim principle. is buffer 
comprises a metal cylinder arranged at the rear end of the casing 
of the gun, having within it a piston from which extends through 
the cylinder cover, a rod having at its outer end a head which 
engages with a recess in the crossbar of the sliding frame. As the 
frame moves backward during the recoil, the piston moves toward 
the rear end of the cylinder, which is preferably tapered paageny da 
so that the liquid in the cylinder can freely pass the at ti 
beginning but not at the end of its stroke, the recoil of the breech 
mechanism being thereby ually checked. The cylinder is 
surrounded by a casing which communicates with the cylinder 
through a port in the forward end thereof, such casing forming a 
reservoir of liquor for the buffer. Near the rear end of the 
fe gna there is a hole which relieves the pressure, and allows 
t 








distance “ r 
January's 19005 which they have been adjusted. (Accepted 


ing as a constant or fluctuating current is desired. According to 





e liquid to escape from the space behind the piston, this hole 
being adjustable to regulate the length of the recoil. The 
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hydraulic cylinder is so fitted that it may readily be removed 
or replenished with liquid. The cartridge carrier is fitted with a 

-controlled device, which prevents the point of the shell of 
dge therein from being hr 


spri 
a rought against the detonator of 
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A974. 
the cartridge in the feed-box ; and the recoil spring is placed 
around the 1, within the water-jacket, one of its ends resting 
against a ition in the water-jacket, while the other rests 

inst a sleeve fixed to the barrel, whereby the use of a spring 
of inconvenient length is avoided. (Accepted January 3, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS. &c. 


$747. W. J. sure » London. Buoy Lights. (3 Figs.) 
Feb: 20, 1899.—' ay, ante relates to buoy lights, boy on 
for its object to improve the lights at present in use in which 
acetylene is employed as the illuminant. In carrying this into 
effect a circular ring is used to form the foundation of a 
circular Gemochapes late, in which is contained the gas 
ape which may of any form. Upon the walls of the 
nner chamber is formed a downward extending flange, the —- 
inclining outwards from the walls, and designed to facilitate the 
distribution of the water upon the carbide, irr: tive of the 
angle of the buoy due to the swell of the waves. Upon one side 





of the inner chamber is formed an opening that may be sealed by 
a watertight door which consists of a plate of larger dimensions 
than the opening, so as to allow of a sieve of rubber being inter- 
posed, the plate being held against it by means of a dog, the ends 
of which take into suitable eyes secured upon the outside of the 
inner chamber, the dog being provided with a central stud bear- 
ing against the plate. A similar device is provided upon the 
dome, but the plate in this instance is hinged at one side and 
clam at ite edges. At the upper end of the dome is formed a 
suitable socket, and upon the end of the mast is formed a 
bayonet joint, so that it may be readily unshipped when desired. 
(Accepted January 3, 1900.) 


MINING, METALLURGY. AND METAL 
WORKING. 


5225. A. G. Brookes, London. (LZ. Mach, Jena, Ger- 
many.) Alloy of Al um, Magnesium, and - 
timony. March 9, 1899.—Antimony is added to an alloy of 
aluminium and magnesinm for the purpose of raising its melt- 
stated that the density and general tech- 


= it bein: 
nical properties the alloy are not in other r sensibly 
affected thereby. The manner in which the oy is to be 


manufactured appears somewhat doubtful; but it is probable, 
however, that the esium and aluminium are first fused 
cogetber, and the antimony then added in small lumps, the alloy 

ickening as the antimony melts, until the consistency of a stiff 
paste is attained; the fluidity of the alloy being, however, 
restored when it is raised to a white heat. The invention claimed 
is the manufacture of an alloy composed of 100 parts of alu- 
minium, 2 to 30 parts of magnesium, and 0.5 to 40 parts of 
antimony, substantially in the manner described. (Accepted 
January 3, 1900.) 


SHIPS AND NAUTICAL APPLIANCES. 


16. R. Thompson, Su: land, 8. J. Glover, 
a J. Ships’ Ventilators. 


{i Fig.) December 18, 1898.—This invention relates to ships’ 
ventilator openings and to preventing or minimising the entry of 











water in rough weather. To accomplish this the coaming or tube 
fixed to the deck is provided with a seat for a plug which may be 
used for the direct closure of the tube, in ecapueeien with the 

plug at the top of the coaming. The plug may be fitted 





with rubber or other packing rings for securing additional water 
tightness, and can be furnished with an eye-bolt for enabling it to 
be lifted out; or should the coaming be ed, the joint of the 
ping wis for further security, be caulked. (Accepted January 3, 
1900. 


26,558. A.W. Moore Lee and J. Preston, Deptford. 
Kent. Apparatus for Closing and - 
head Doors. (15 Figs.) December 15, 1898.—This invention 
relates to means of closing and opening bulkhead doors which 
make communication between the compartments of a vessel 
being applicable to the system described in specifications of 
Nos. 15,645 of 1892, 3133 of 1894, and 27,286 of 1897. For this pur- 
pose in the case of a sliding door which can be moved vertically 
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or horizontally, an electric motor is used, a worm and wormwheel 
actuating a screw spindle shaft. When the door ie hinged an arm 
or segment is used. An indicator or drop shutter is se gps on 
to show the officer in charge when each door is closed, also 
alarm bells to enable anyone accidentally shut in to make known 
the fact. Conductors are led to any convenient place where contact 
can be made to cause the motor to work in either direction, and 
the bolts securing the doora may also be electrically operated. 
(Accepted January 3, 1900.) 


3347. R. Meldrum, Glasgow. Wind-Scoop for 
Ships’ Ports. (6 Figs.) February 15, 1899,—This invention 
relates to the construction of wind-scoops or ventilators used by 
ships when sailing in hot climates ; the object being to facili- 
tate the storage of the ventilator in a small space by are | it 
collapsible. The body of the scoop is made semi-cylindrical in 
shape and of two pieces hinged together, and joined to them isa 


Fig.t Fig.2. 








semicircular rim which is also made in two pieces. When the 
scoop is opened out it forms a completely circular top rim, and 
in the interior a semicircular wind deflector. When it is desired 
to collapse the scoop it is disconnected at its joint, and the 
different parts can then be folded the one within the other, 


(Accepted January 3, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


23 Societe des Generateurs a Vaperiontion 
tee Systeme L. Serpolilet, Paris. Steam En- 
gines. (Convention date April 20, 1898.) November 12, 1898. 
(6 be engine adapted to utilise highly superheated steam is 
provided with valve gear operated by means of asingle cam, which 
also effects the reversing of the engine. The invention is illus- 
trated in the drawings as applied to an engine of known type, 
comprising two horizontal single-acting cylinders diametrically 
opposite each other, opening into a single central chamber, and 
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furnished with trunk pistons, the connecting-rods of which act, 
through a common crank, on a shaft  pemins centrally and trans- 
versely through the chamber. A drop lubricator maintains a 
lubricant at a constant level in the chamber; so that the crank 
as it revolves, just dips therein ; the lubricant being thus dashed 
into both cylinders. Steam is admitted through a pair of lift 
valves having their spindles parallel to the axis of the cylinders ; 


the ends of these are furnished with rollers which, by 
means of helical wag age against a cylindrical cam on 
a secondary parallel the main » and revolving 





synchronously therewith, the springs referred to being coiled 
around the spindles, and serving also to keep the valves normally 
closed. The cam is not rigidly attached to itsshaft, but ismounted 
on a feather, so that, while revolving with the shaft, it may be 
longitudinally moved thereon ; such motion beinz imparted to 
it by means of a nut engaging therewith, and moving along a 
screw, which may be turned by hand or by a governor. On the 
cam are a pair of projections, alternatively adapted to actuate the 
valves, that the engine may be run in either direction, these pro- 
jections being also so formed as to impart a varying lift to the 
valves. These jections are separated by a plain cylindrical 
portion, the engine, when the rollers on the valve spindles are in 
contact therewith, running without steam. Thus, by the shifting 
of the cam along its shaft, the engine may be reversed, and the 
supply of steam os or altogether cut off. The exhaust ports 
are uncovered by the pistons when near the ends of their outward 
strokes ; the steam imprisoned in the cylinders is compressed, 
it may be, even to a pressure exceeding that in the generator, 
during the return stroke ; no clearance, however, is required, as, 
in consequence of the peculiar arrangement of valves, the excess 
of pressure in the cylinder is stated to cause no inconvenience. 
Modifications comprising more than two cylinders are referred to, 
but are not di in detail or illustrated by drawings. (Ac. 
cepted January 8, 1900.) 


896. W. W: Newcastle-on-Tyne, and H. J. 
Waterston, Sunderland, Tube Stopper. 
{4 Figs.] January 14, 1899.—This invention relates to tube 


stoppers, or appliances for closing leaky tubes in steam generators 
or other vessels subjected to pressure. A stopper is constructed 
comprising a pair of flexible cupped-sha discs and a rod 
whereon the discs are arranged some distance apart with their 
cavities opposite. The discs are of asbestos, and capable cf 


Fig. 
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fattening out on pressure being applied to the interior and are 
retained in position by nuts and washers. When in use this 
appliance is inserted in the tube to be stopped until the leak 

erein intervenes between the discs upon which the entering 
fluid acts to press their peripheries nst the tube, thus sealing 
it. Two or more pairs of discs may be arranged upon the same 
shaft, and the shaft can be made flexible by constructing it of 
hinged sections. (Accepted January 3, 1900.) 


VEHICLES, 


20,851. E.de Pass, London. (La Société Anonyme des 
Friens Automatiques ‘ Stop,” Paris, France.) Brakes. [4 
Figs.) October 18, 1899.—' invention relates to rope or band 
brakes, and has for object to produce a powerful teaking action 
by a slight effort. A lever is used having a long and short arm, 
the long arm being flexible and resilient, and the short arm 
having stops on either side of it to regulate the angular move- 
ment of the lever, the rope or band being coupled to the two 
ends ; this angular movement puts the long comes end in ten- 
sion, then transferred vhrough the rope to the drum, its grip- 





ping action tending to increase the resulting effect. One appli 
cation is to the stopping of vehicles, in which case two brake 
wheels and two ropes are employed, attached to a leaf spring 
suspended from the frame, a centre rod applying the brake 
of the spring are coupled 


When worked automatically the ends D - 
by two ropes to a haulage link having a stop on it, and taking its. 
bearing in the fore As long as the tractional effect or 


carriage. C 
draught pull is ter than the spring tension, the stop will 
bene equines the’ Sore e, ani toe venicle will then be in 
motion ; as soon as the pull is lessened the ee comes into play 
and applies the brake. (Accepted January 3, 1900.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in  § 
United States of America from 1847 to the present time, an 
reports of trials of nt law cases in the United States, may ay 
consulted, gratis, at the offices of EN@rvzERING, 35 and 36, Bedford- 
street, Strand. 
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THE RANELAGH WORKS, IPSWICH. 
(Concluded from page 175.) 

In our last issue we dealt fairly fully with the 
general arrangement of Messrs. Reavell’s works and 
some special features in their system of workshop 
management ; we now propose to describe in some 
detail the principal productions of the firm. First 
and foremost of these is the Scott compound engine, 
illustrated in Figs. 9 to 18, on the present page and 
page 210. The engine is of the enclosed type, and, 








cards are given in Figs. 17 and 18. The upper 
diagram in each case has relation to the space above 
the piston and the lower diagram to that below. A 


little consideration will show that the total effec- 
tive work is the sum of these two diagrams. The 
point at which the equilibrium ports are closed 
is so fixed that under no circumstances does the 
connecting-rod exert a pull on the crankpin, but 
is kept in constant thrust. Thus, during the first 
part of the return stroke the two sides of the piston 
are in equilibrium, but the piston being accelerated 























Steam 160 lbs. Revs. 


pe Min. 472. 
M.E.P. AP.- 29.0 M.E.P LP-215 
I.H.P,=62. Test N°. 
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Tue Scotr CentrRaL Vatve ENGINE. 


though double-acting, exerts a constant downward 
pressure on the crank. The engine works on the 
80-called Cornish cycle. The high-pressure steam, 
after having done its work on the top of the 
annular piston shown, is admitted below this piston, 
thus establishing equilibrium between the two sides. 
The crank at this moment is at the bottom of its 
stroke, and as it moves on the piston is raised, a 
portion of the passing steam doing work below the 
piston. The equilibrium ports are closed at a de- 
finite point, following which the steam expands 
below the piston and is compressed above it up to 
the end of the stroke, when by the motion of the 
valve the top of the cylinder is opened to steam 
tad the bottom to exhaust. Specimen indicator 
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the crank has to thrust the rod up. When the 
piston has reached its point of maximum velocity 
it would tend from its inertia to cause the rod to 
leave the crankpin, but the equilibrium ports are 
closed at this moment, and as a consequence the 
pressure above the piston becomes greater than 
that below, and the rod is thus kept in constant 
thrust throughout. The amount of clearance is 
further adjusted so that the compression raises the 
enclosed steam to the full boiler pressure as indi- 
cated by the diagrams. In this way the loss from 
initial condensation should be largely reduced, 
and the results of careful trials, which we shall 
give below, go to show that this is the case, the 


Coming to details of construction, it will be ob- 
served that the engine is of the central valve type. 
This valve works in a valve casing, which is 
pierced with five rows of ports, lettered, as shown. 
Around this casing fits the annular piston, having 
two piston-rods, as shown in Fig. 10, which pass 
through glands accessible from the exterior, as indi- 
cated, into the crank chamber, where each is bolted 
to a crosshead running in a bored guide. The 
upper ends of these guides terminate in complete 
cylinders, and the back of each crosshead forms a 
plunger fitting the corresponding cylinder, thus 
providing an air cushion, which serves to maintain 
the connecting-rod in constant thrust, even when 
the engine is running on merely a friction load. 
The connecting-rod corsists of two steel castings, 
bolted together as shown in Fig. 12, and bushed 
at the upper end to take the crosshead pin, 
whilst at the lower they are bolted to the crank 
brasses. It will be seen that the arrangement 
serves to very effectually distribute the pressure over 
the crankpin, the line of thrust not being central, 
as witha single rod. Splash lubrication is relied 
on throughout. The bushing for the crosshead 
pin is accordingly pierced as shown in Fig. 13, and 
the valve linkwork is fitted at nearly every joint 
with oil catchers, which collect the sprayed oil 
and convey it to the bearings. The valve gear 
is, it will be seen, of the link type. A _ bell 
crank pivoted to the crank chamber is connected 
at the one end by a link with a pin near the 
centre of the connecting-rods, and by a second 
link with the valve spindle. The projecting 
lugs shown on the latter links in Fig. 9, repre- 
sent some of the oil-catchers already mentioned. 

There are, it will be seen, five series of ports in 
the valve casing, three sets above and two sets below 
the diaphragm shown. The portion above this 
diaphragm forms the high-pressure steam chest. 
The upper series of ports A merely serve to admit 
the steam, which, we may add, is all drawn through 
the jacket to this steam chest, and thence passes 
through the spiral ports marked C to the top of the 
piston, driving it down. At the proper point steam is 
cut off by the valve covering the ports C and expan- 
sion commences. As it proceeds on its downward 
path the piston ultimately uncovers the ports E, but 
the latter being closed by the lower valve behind 
them no steam passes through until the pistonreaches 
the end of its travel. At this point the lower valve 
opens a path between the ports E and the ports G, 
Pe establishing equilibrium between the two sides 
of the piston, and the latter under the thrust of the 
crank begins its return journey, and, later on, 
covers the ports E, and, accordingly at this point 
of its path, expansion begins below the piston and 
compression above, which is continued till the end 
of the stroke, at which point the lower valve un- . 
covers the port G to exhaust, and the cycle just 
described recommences, 

The engine is governed by altering the cut-off, 
which is accomplished by rotating the upper valve 
on its spindle. The steam ports peso. parm as 
shown, a small rotation of this valve makes a large 
alteration in the point of cut-off. This movement 
of the valve is effected by a fork clearly shown in 
Fig. 10, which in turn is operated by a link from 
the vertical shaft shown to the fight. This shaft 
rests on a ball-bearing footstep, and is connected 
by suitable link work with the shaft governor 
shown in Figs. 14 to 16. The essential feature of 
this governor is a heavy ring pivoted to the gover- 
nor casing at G. When at rest this ring is forced 
against a stop A by the spring shown, but its centre 
of gravity being eccentric with the shaft, it tends 
to shift over when running towards a second stop 
B. ‘The tension of the spring is so adjusted that 
the two extreme positions of the ring correspond 
to a difference in speed of only 14 percent, The 

int C of the ring is connected by a link with the 
bell crank E pivoted on the governor casing. The 
other arm of this crank, the end of which is concen- 
tric with the shaft centre, is connected by a second 
link with an arm keyed to the vertical shaft, the 
arrangement being, perhaps, most clearly shown 
by Fig. 16, which also gives evidence of the fact 
that all the link work is provided with ball-and- 
socket joints. Any motion of the shifting ring is 
thus translated into a partial rotation of the ver- 
tical shaft. A spring connected to a second arm 
on this shaft opposes a resistance to its rotation by 
the governor as the speed rises, and by altering the 
tension of this spring, the engine can be speed 





steam economy being excellent. 





ed 
up or down as occasion may require, the nae 
usually allowed for, being about 5 per cent. 6 
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RecorD or Encine Test. 


Mesars. Babcock and Wilcox, Renfrew. 
Designed output, 436 


In presence of Mr. Ought Destinati 
Scott, and Co. Dynamo No. 1941. Engine No. 30. 
16 in. x 8 in. Dates of test, January 26 and 29, 1909. 











Dynamo makers, Messrs. Lawrence, 


amperes 110 volts. Engine size, single 
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Pa} FS > + < > id | Pressure. | Pressure. a ae ou o 
L 160 | 408 | 440 110 48.4 35.1 33.9 84.2 1613 19.16 33.0 77.2 
IL. 160 410 | 830 110 36.3 21.4 28.5 61.3 1230 20.1 33.9 79.4 
Iii, 160 412 220 110 24.2 13 5 21.3 43.0 924 21.5 88 2 75.5 
IV. 160 _ 412 110 110 12.1 7.9 14.1 27.2 658 24.2 54.4 59.7 
VI. 157 26 75 412 520 110.5 57.5 42.0 34.75 94.35 1587 16.82 27.6 81.8 
Vil. 157 26.75 | 412 440 110 48.4 32.6 30.18 78 3 1300 16.6 269 83.0 
VIL. 155 26.75 | 412 330 110 36.3 24 06 23.31 58.3 1008 17.3 27.7 83.5 
IX. 159 25.5 412 220 110 24.2 18.81 | 15.81 42.6 735 17.25 | 30.4 76.1 

| | | 
RemArkKs.— Official non-condensing test in presence of Mr. Oughterson. 
GOVERNOR TRIAL. 
Load 5 0 } 4 } Full { Highest speed reached with full load thrown off 
Speed va 414 412 410 498 408 420. 

















governor is very rapid in its action, owing to the 
fact that in addition to the centrifugal force of 
the ring its inertia is also called into play. Should 
the speed rise the heavy ring tends to lag behind 
the casing, and is thus moved over towards the 
stop B, consequently shutting off steam. Similarly, 
on a sudden decrease in the speed, the inertia of the 
ring makes it move towards A, giving the maximum 
admission of steam to the cylinder. 

Trials of the engine have given very good results 
both as to steam economy and as to constancy of 
speed. We give above a Table showing a series 
of trials on an engine having a cylinder 16 in. in 
diameter by 8 in. stroke, constructed for the Bab- 
cock and Wilcox Boiler Company, Renfrew. The 
makers undertook to supply this engine in the short 
space of four weeks from the date of the receipt of 
the order. The engine in question is coupled direct 
toadynamo. Tests with and without a condenser 
were made, and the diagrams given in Figs. 17 and 18 
represent two of those taken, and are fairly typical 
of the general results obtained under the two con- 
ditions. The general efficiency is, it will be seen, 
excellent, the figures when working non-condens- 
ing being especially good. 

A second speciality of the firm is the four-cy- 
linder air compressor, illustrated in Figs. 19 to 36, 
page 211. This compressor is arranged to be driven 
either by belting, by an electric motor, or by a steam 
engine. It consists of four compressing cylinders 
fixed in a circular casing, as shown in Fig. 20. The 
cylinders are provided with trunk pistons, and 
have connecting-rods engaging a common crank, 
as shown most clearly in Fig. 25. It will be seen 
that the connecting-rods have only a small bearing 
on the crankpin, and are held in place by two 
keeper rings, as shown. The pin at the piston 
end is hollow, and serves as an admission valve 
during the suction stroke. Details of this valve 
arrangement are shown in Figs. 28 and 29. There 
are also suction ports in the cylinders, as clearly 
shown in Figs. 22 and 24, which are uncovered by 
the piston when it reaches the end of its outstroke. 
All the air entering the cylinders is accordingly 
drawn from the crank chamber through a grid valve, 
shown in Figs. 19 and 20. The delivery of the 
compressor, is varied, according to the demand, by 
opening or closing this grid, and thus wire-drawing 
the air in its passage to the crank-chamber, This 
is effected automatically by the arrangement shown 
in Fig. 21. A weighted lever tends to open the 
grid to its fullest extent, but at its unloaded end 
this lever is attached to a small plunger working in 
a cylinder connected by : pipe with the receiver 
for the compressed air. As the receiver pressure 
rises, this plunger is forced down, and raising 
the weight throttles the suction, as already ex- 
plained. The cylinders are water-jacketed, as 
shown in Fig. 20, and are corrugated with a 
view to increasing the exchange of heat between 
the cylinder walls and the cooling water. The 
cylinders all deliver into a circular passage 
around the casing, as indicated in Fig. 20, and 
ready access to the delivery valves is attained 
through the covers shown. These valves are of 
steel, being cut from the solid rod in the Jones and 
Lamson lathe. They are shown in detail in Fig. 32, 
whilst the guides are illustrated in Fig. 33. ‘These 


valves are extremely light, and are kept in 
place by light springs as indicated in Fig. 22. 
Each of these springs fits at its other end 
into a recess in a valve cap, which cap is 
shown separately in Fig. 31. The cylinder cover, 
it will be seen, is hollow, and it is, we may add, 
connected with the water jacket, so that the cy- 
linder is jacketed at the end as well as round the 
barrel. A portable compressor arranged for 
electric driving is shown in Figs. 34 to 36. The 
compressor and its motor are, it will be seen, 
secured to one bedplate which in turn rests on three 
steel cylinders forming the air receiver. 

A third special manufacture of the firm is the 
air hoist, of which we gave illustrations in our last 
issue, Figs. 7 and 8, page 177. These hoists are 
made to stock sizes, and are, it will be seen, of very 
simple construction. They are generally fitted to a 
jib 6 ft. or 7 ft. long, as shown in Fig. 7. Damage 
to the hoist, from being started accidentally without 
a load, is prevented by an air cushion at the top, 
which is provided for by drilling the leakage hole, 
some distance from the top of the cylinder. The 

iston on its up-stroke covers this hole, imprison- 
ing the air left, and is thus brought quietly to rest. 
The rods, we may add, are drawn sections, needing 
no machining save screwing and shouldering at the 
ends. The air supply is taken through a flexible 
hose coupled to the valve shown at the top of 
the -in. gas pipe. This is a non-return valve, 
and prevents the sudden descent of the load 
in the case of burst hose or similar accident. A 
two-way valve not shown in the engraving serves 
for the admission or release of the air, and conse- 
quent rise or descent of the piston. In addition 
to the above products, the firm, having been put 
on the Admiralty list, are now engaged on the 
construction of 36 sets of fans and engines for 
three battleships, the engines of which are now 
being built by the Thames Iron Works, whose 
managing director, Mr. A. F. Hill, is also chair- 
man of Messrs. Reavell and Co. 





HAND AND MACHINE LABOUR. 
(Continued from page 176.) 
CiLocks aND WATCHES. 

For many years the foreign trade in American 
clocks and watches has been increasing, until at 
the present time it is of very large proportions, the 
chief part of this export business being confined to 
timepieces of low and moderate prices. Factories, 
like those of Waltham, Ansonia, Waterbury, and 
others, turn out enormous quantities of clocks and 
watches, for besides the export trade, the home 
demands of more than 60 millions of people are, 
of course, very great. hinery, as we shall 
see presently, has quite revolutionised the industry, 
and there are no more beautiful labour-saving 
devices in existence, than the long series of delicate 
and seemingly intelligent machines that tirelessly 
complete, with absolute accuracy, the smallest details 
of watch mechanism. The manufacture of watches 
by machinery is carried out on a large scale in this 
country by the Lancashire Watch Company, of 
Prescott ; these works are chiefly, if not entirely, 
equipped with American tools, and it is, therefore, 
reasonable to suppose that the same operations are 








conducted both in this country and the United 
States, under similar conditions, except that the 
rates of wagesare probably in favour of the English 
company.* 

Clock Cases.—Before considering the production 
of clock and watch movements, a few words may 
be said about making clock cases, and the com- 
parative labour cost of 1000 mahogany veneered 
cases, 26 in. by 16 in., in 1835 and 1896. Table 
XX VI. summarises the particulars : 


TABLE XX VI.—Production of 1000 Mahogany Vencercd 


Clock Cases, 26 In. by 16 In. 

Mode of Production. Hand. Machine, 
Date... ee wae et 1835 1896 
Number of different opera- 

tion involved ... sea 9 14 
Number of workmen em- 

ployed ... ses os 5 30 
Number of hours worked . 1074 514 
Cost of labour .. 100.15 dols. 78.535 dols, 
Average rate of wages per 

hour oa <6 .. 9%<3cents 15 cents, 


There is no great difference in the number of 
——— or in the various processes, between the 
old and modern methods. In 1835 a circular saw 
driven by water power, and in 1896 a steam gang 
saw, were used for cutting out stock ; in this 90 
hours under the old, and 48 hours under the modern 
method, show no very remarkable difference. In 
the next operation, that of planing the stock, the 
advantage of modern methods tells more clearly, the 
time required being 16 hours, as compared with 90. 
The method of veneering has undergone great im- 
provements ; the veneers were rough-sawn as thin 
as possible, and then hand planed, 144 hours work 
being taken up by this work. Then followed 
laying and securing the thin slips, occupying 108 
hours. By the modern method the work of cutting 
and laying the veneers is one continuous operation, 
and occupies 28 hours. Sandpapering machines do 
in 24 hours the work of 72 hours by hand, and the 
time taken in cutting mitres, was 96 and 216 hours 
respectively. Putting the cases together, glazing, 
varnishing, &c., form the rest of the operations, 
and these—mostly hand work in both cases—took 
about half as long under the new as under the old 
method. On the whole, the ratio is closely two to 
one, and it appears there is nothing to choose 
between the finish of the two types. 

Clock Movements.--The costs of producing 1000 
brass-movements for eight-day striking clocks in 
1850 and 1896, are compared in Table XXVII. 
This comparison is of considerable interest, because 
at the earlier date, the various processes were chiefly 
mechanical, and the later result illustrates the 


TABLE XX VII.—Production of 1000 Brass Clock 
Movements, Eight Day, and Striking. 


Mode of Production. Machine. 


ate... ae me nip 1850 1896 
Number of different opera- 

tions involved ... ae 423 302 
Number of workmen em- 

— ~~ et eae 38 105 
Number of hours worked 7352 h. 26m. 886h. 9m. 
Cost of labour... .-- 1128.192 dols, 177.631 dols. 
Ave rate of wages 

per day ... ei .. 1.25 to 1.0 to 

1.50 dols. 2.50 dols. 


progress in clock-making machinery during 50 
years, rather than the difference between hand and 
machine work. The motive power used in 1850 
was, of course, water, and it will be seen from 
Table XXVIL., that in modern practice the number 
of operations has been largely reduced, although 
sat 2 three times the number of hands are em- 
ployed to produce the same result. The cost of 
material in clock movements is very insignificant, 
so that the interest on, and the depreciation of, 
plant, would be practically the only addition to be 
made to the labour cost in order to arrive at the 
net cost of the product. In Table XXVIII. a list 
is given of some of the principal operations 
carried out in thisindustry. It shows the number 
of hours occupied under the primitive machinery 
method, and that of recent date; in no case is an 
operation included in which the saving of time 1s 
not at least six-fold. 2 

The foregoing figures are very instructive, 48 
showing the enormous advance in clock-making 
machinery during half a century. The last two 
items suggest the crudeness and imperfection of 
the means employed fifty years ago, and the 
existence of much larger factories. It is worthy of 





*For a description of the Lancashire Watch Com- 
pany’s Works, we refer our readers to ENGINEERING, 
vol. lvi., pages 1, 33, and 69. 
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TABLE XXXIII.—Oprrations anp Lanour Cost In Propvctne 1000 Watcn Drats. 








. Machine and Appli Sex of ° Rate of Labour 
Compare. Used. Worker. | T™e- Pay. Per Cost. 
, h. m. dols, 
1. Making three dial feet .. as ne ..| Donkey lathes .. M 0 42.8 # cent 100 180 
2, Squaring ends of three dial feet and cutting é 
aan SRR RAS CS ere F 3 47 .02 dol, 100 .6000 
3. Punching dial from sheet copper... Punching press. . M O 55.5 | .212 1000 -2140 
4. Filing centre and seconds hole in dials Files és Pe M 1 1 024 100 dials .250 
5, Staking dial feet to dial ag ua ..| Staking tool F 5 333] .07;; 100 ,, 730 
6, Preparing dial feet for soldering .. ..| Tweezers. . F 3 ‘oat 1 450 
7, Soldering dial feet todial .. ae ..| Blowpipe.. ou M 1 25.7 | .04 100 -400 
8. Cleaning dial in acid .| Stone jars ae M 2 -03 100 -300 
9. Swaging dial és v Drop press Sei cat F 1 24.7 | .02,; 100 -210 
10, Enameling back of dial. . Sifting process machine F 3 15 hour 5000 
11. ‘i face of dial .. .-| Enameling machine F 4 45.7 | .106} 10) 6 0 
12. Firing enamel on dial .. ee #e ..| Gas furnace M 8 36 100 3.600 
13. Inspecting enamel on dial... ss a3 oe at ih F 1 40 ‘Sot 100 250 
14. Washing dial... ve <a ‘i ..| Automatic washing machine F 9 10, | hour 4.0 
15. Dipping dial in solution, and throwing off é 
surplus solution, and drying dial .. .-| Stone jarsand drying machine F 4 0 10} és 420 
16, Fixing figures on dial .. a as — light and dial nega- F 8 20 114 i 9583 
ive 
17. Coating dial with ink .. os *s .-| Ink roller “ ol - M 1417.1) .15 re 2.1428 
18, Dusting vitrible colour on dial Pe -.| Automatic dusting machine. . F 5 -10, ss .5250 
19. Washing ink off dial .. ee “ ae F 5 0 1 3 5250 
20. Drying dial Fe se = +» _ ..| Automatic drying machine .. F 4 -10. ms .4200 
21. Inspecting and correcting figures on dial ..| Camel’s-hair brush .. ie M 14 «(17.1 mt 25 dials 4.400 
92. Printing company’s name on dial .. -.| Press and steel plate .. F 16 40 -20 100 2.000 
93. Firing paintondial .. eee -.| Gasfurmace .... M 7 24 27 100 3.700 
24, Punching seconds bit from sheet copper -..| Punching piece M 0 40 O14 100 .1500 
25. Cutting dial for seconds bit .. is ..| Lathe... ‘a M 16 40 .23 1c0 2.800 
26. Annealing seconds bit .. i ..| Farnace .. M 0 4 -20 hour .0133 
27, Cleaning seconds bit in acid .. .| Stone jars F 2 0 .03 100 .800 
98, Swaging seconds bit... ie -| Drop press oe we F 4 0 -O1f 100 .180 
29, Enameling back of seconds bit ‘Sifting process machine F 8.46 15 hour -300 
30. Enameling face —,, irtnesg 7 sh F 2 20 15 5 .350 
31. Firing enamel on __,, ss -. + «| Furmace .. M 4 10 -20 100 2.000 
32. Inspecting enamel ,, 99 is me F a 15 1000 1500 
83. Printing seconds ,, a ..| Press and steel plate .. we F 16 40 .20 100 2.000 
34. Firing paint on pas pe a ..| Gas furnace ne a M 1 26.7 .05 100 .500 
35. Cutting seconds bittosize .. = .| Lathe . ° F 9 6.4] .12} 100 1.250 
36. Turning seconds bit from plate he ° * ~ és M 8 20 25 100 2.500 
37. Sinking seconds bit into dial .. we “F is ee a é M 27° 46 83 100 8.600 
88. Polishing edge ofdial .. <i o ‘z pat oo es on _M 5 0 12 100 1.200 
39. Soldering edge in dial .. os ee . | Furnace .. + ed ee M 5 0 07 hour 350 
40, Grinding edge of dial .. “ os ..| Grinding lathe .. Po F M 5 52 15 100 1.500 
41. Drilling seconds hole in dial .. x6 - | Drilling lathe . M 10 10 100 1,0€0 
42. Filing centre hole in dial os oo - | Files ~ ° M 5 33 21 100 2.100 
43. Fitting dial to dummy watch-plate .. "3 oe M 1 0 Ot 100 -400 
44. Cleaning dial... as os a +p Os ee M 2 51 03 100 -800 
































Taste XXVIII.—Time Worked on certain Parts of 
1000 Clock Movements in 1850 and 1896. 


| 
| 








_ 
53. 
be 2 
Time Worked. 8 5% 
nas 
Work Done. az 
2 
oe 
59,2 
1850, | 1896. |G>™4 
h, m. | h. m. 
Making front and back plates .. -.| 257. 0 | 10 20 25 
bridge. . # se “ -.| 4210] 4 0 1 
» Count wheel stud .. se ..| 840) 812 16 
» Pendulum stud ns oe --| 1140] O 1.6} 487 
» Pillars .. es ee sie --| 150 30} 130 | 1003 
» guard pins .. “ os --| 85 0; O 4 | 525 
» Vergepins .. ee pt * 630) 0 2.4 at 
»  o Springs.. ne as oe 813] 0 8 61 
» Main wheels .. oe fa --| 102 25 | 4653.3] 21 
» Click spring staples. . ve --| 11 0] O 4.4] 150 
» Washers ok ae os --| 7380] 024 18} 
» ratchets “< vs se -.| 4427.5) 012 2224 
” » hooks... os ooh 2 OT C4 15 
»» S80cket wheel.. Ss $3 -.| 8280] 114 264 
» thickdial wheel .. ai ..| 15385] 1 35 10 
» Centre washers a pe --| 1050] 0 24 27 
» third strike wheel, arbor, pinions, 
BO, wt ok att ae ce et MODES Le 6 
» thin dial wheel, arbor and collet | 108 48 | 15 37 7 
» third and fourth time wheels, 
arbors, and pinions --| 887 17 | 52 24.9 
» Countwheel.. ..  .. .-| 4330] 4 6.7) 105 
» fly wing, arbor, and pinion --| 1€6 56 | 24 591] 64 
» pendulum bob wire ; --| 85 0} 810 ll 
” a »» nut.. a --| 13 O|] 027 29 
» hands, including hour hand/ 700 0/| 9 7 
socket ve os oe a 77 
» Key ., 2h ae “3 --| 8220) 8 53 21 
Keeping machinery in order «+ ee] 783 20] 410 | 176 
Overseering .. 5. ww ws (1466 40] 4140 | 85 

















note that in 1850 only two or three female hands 
were employed, at 2s. a day (one appears to have 
been paid 6s.), while in 1896 a large proportion 
were females earning at least 6s. a day. From 
Table XXVIL. it will be seen that the labour cost 
per clock movement was at the earlier date 
1.128 dols., or, say, 4s. 5d.; and in 1896, about 9d. 
As for the quality of the two products, there is no 
doubt the older ones were heavier and possibly 
stronger than the modern, for which better finish, 
improved design, and greater accuracy, are not un- 
reasonably claimed. 

Watch Cases—In 1850 the labour cost in the 
production of 100 gold hunting watch cases, engine 
turned, was 542 dols., and in 1897 it was 80.9 dols. 

his is the case of an industry in which machine 
work has almost wholly replaced hand labour, and 
female workers to the extent of 17 per cent. have 





occupation in a trade which in 1850 only employed 
males. Table XXIX. gives some particulars of this 





industry, and Table XXX. details of the principal 
operations, most of which are grouped together for 


convenience. 


TABLE XXIX.—Production of 100 Gold-Hunting 
Watch Cases, Engine Turned. 


Mode of Production. Hand. Machine, 
Date... eae se nn 1850 1897 
Number of different opera- 

tions involved 4 97 132 


Number of workmen em- 
* 


ployed... ise ae 6 
Wesker of hours worked 1749h. 43m. 355h. 32 m. 
Cost of labour... ... 542.320 dols. 80.942 dols. 
Average rate of wages ... 2.50 dols. 10 to 20 dols. 
per day per week 
* Number not given. 


TABLE XXX.—Time Worked on Certain Parts of Watch 
Cases under Hand and Machine Methods. 














Times as 
Time Worked. Long under 
Operation. S Hand as 
— 
Hand | Machine achine 
Method. | Method. | Method. 
Alloying, drawing, and rolling} h. m. h. m. 
gold and blanking pendant | 154 10 6 58 22 
Annealing gold .. $4 --| 18 2 1 0 334 
Making centre .. % --| 109 43.4 | 20 24 64 
» glass bezel a --| 68 33 10 22 6} 
os 2 uP ss --| 116 6.6 11 18.7 10 
»» back cover re --| 116 66] 11 18.7 10} 
»  frontcover .. --| 116 6.6 1L 13.7 104 
» pendant, except blank- 
ing ae ee ws --| 50 0 40 19} 
Making joint stays and thumb- 
piece... es oe --| 61 23.3 22 25} 
Making joints .. = --| 45 50 1 £9 81 
Tying joint stays, &c., in place} 50 0 10 0 24 
Soldering stays, &. .. --| 50 0 10 0 5 
Frazing centre for springs ..| 388 20 2 0 164 
Engine turning .. oe --| 100 0 90 11 
Engraving ee on -| 66 40 16 40 4 
PONE as sa ae 22 50 12 








It should be remarked that the cases made in 
1850 were all for key-winding watches, and those 
in 1897 for stem winding, in which the work is 
somewhat more complicated. 

Watches,—The comparison instituted between the 
making of first-class watch movements by handwork, 
and with the aid of labour-saving machinery, is very 
full of interest. The older method dates back to 
1862, the newer refers to 1896. During these 34 
years the trade has been entirely revolutionised. 
It should be premised that with the advance in 
means of production, improvements in design have 
also taken place, to the disadvantage of the ma- 
ehine method, so far as complication goes, The 


chief ditference is in the detail of winding in first- 
class movements, stem winding having largely 
superseded the key. The change in detail has 
involved more complicated mechanism, and alto- 
gether the modern watch may be regarded as a 
more perfect product. The comparison is instituted 
between 1000 stem wind, brass, hunting watch move- 
ment, 18 size, full plate, 15 jewels ; and 1000 stem 
wind, brass, hunting watch movements, 18 size, full 
plate, patent regulator, 17 jewels, adjusted. The data 


TABLE areas gia of 1000 Stem.Wind Watch 


ovements, 
Mode of Production. Hand, Machine. 
ate MS i sae _— 1896 
Number of different ope- 
rations... 453 1088 


Number of workmen em- 

a a oy a ore 14 -- 
Number of hours worked 241,866h. 10m. 8243h. 58m.* 
Cost of labour as ... 80,822dols. 1799 dola, 


* Not including furnishing power. 
TaBLE XXXII.—Particulars of the Principal Opera- 


tions in Making One Thousand First-Class Watch 
Movements. 

















ws 3 : 
Time Worked. Ss ag 
v 
Operation. a ea 
ete ae g 
Bea 
Hand. | Machine | G7 2Y 
h m| h m, 
Punching pillar plate from 
sheet bars... es ans 83 20 0 7.4 675.5 
Drilling and tapping dial foot 
screw holes... Se --| 166 40 7 52 2t 
Making and putting in minute 
Wee a ad. SO eee 17.5 
Punching top plate from sheet 
brass .. ny os pr 83 20 0 7.4 675.5 
Milling top plate for barrel 
clearance ia Va * 83 20 4 64.1 17 
Punching balance cock from 
sheet brass .. <e -.| 250 0 0 7.4 2027 
Trimming balance cock and 
rough-cutting hole .. --| 260 0 6 3.6 41.5 
Drilling, cupping, and counter- 
sinking screw hole in heel .. 33 20 4 23 8.5 
Punching and cupping screw 
holes in barrel bridge es 50 0 2 38.3 16 
Making and putting steady 
pins into barrel bridge ..| 16640 | 11 68 15 
Screwing plates, balance cock, 
and barrel bridge together . . 50 0 2 9.6 23 
Drilling hairspring stud hole 16 40 2 28.3 6.5 
Making barrel and barrel head| 5,883 20 | 44 19 133 
a mainspring and hoo 349 30 | 72 52 ‘6 
» centre wheel .. ..-| 2,100 0} 7 62 295.5 
* centre staff, centre 
pinion head, and staking 
centre staff to centre wheel] 6,7(0 0 | 118 58 56.5 
Making cannon pinion .. -.| 2,366 40 | 51 42 46 
»  thirdwheel .. ../ 2,100 0| 561 359 
ve » pinion .. .-| 6,583 20 | 117 48 66.5 
Staking third pinion to third 
wheel .. a be --| 166 40 3 7.5 53.5 
Making fourth wheel 2,100 0 5 51 859 
oe ue —. --| 6,533 40 | 117 50 55.5 
Staking fourth pinion to fourth 
wheel .. oe P --| 166 40 3 7.5 53.5 
Makinghour wheel __.. -.| 716 40 8 23 85.5 
»» minute wheel and mi- 
nute pinion... ea --| 1,883 20 | 10 20.7 182 
Making escape wheel and pinion) 8,733 20 | 140 54 62 
Polishing pallet arbor pivots ..| 1,000 0 26 19 38 
Making and setting palletstones| 9,083 20 | 92 11 98.5 
Hardening and tempering fork 83 20 25.2 79.5 
Making guard pin for fork, hair- 
spring, collet spring, and 
hairspring stud pin .. --| 150 0 2 28 61 
Putting guard pin intofork .. 33 20 | 10 15 3.5 
Making balance staff .. --| 5,783 20 | 86 2.7 67 
» . table roller, including 
staking .. ji s -.| 1,750 0 | 61 28 28.5 
Making and putting in table 
roller jewel pin i --| 2,033 20 | 65 59 31 
Making balance, hairspring, 
collet, and stud os -- {12,516 40 | 823 17 15 
Making winding wheel .. 783 20 | 15 16.4 48 
oi e »  bridg 400 0 3 58 100.5 
» Click ee e --| 683 20 | 18 37 50 
» Click spring .. --| €83 20 1 55 356.5 
», intermediate winding 
wheel .. as “s --| 1,050 0 | 10 20 101.5 
Making crown wheel .. --| 1,050 0 | 25 54 
» intermediate setting 
wheel .. a oa --| 1,050 0 | 16 80 63.5 
Making setting lever .. --| 650 0] 61 0 10.5 
» Winding wheel bridge 
screw... a6 ee 250 0 149 137.5 
Making click spring screw 250 0 211 114 
» setting lever screw 250 0 1 40.9 148.5 
+» case screws + 500 0 5 30 88.5 
» dial foot ecrews.. 750 0 2 20 320 
» ial ne s --| 1,800 0 | 250 16 7 
» hour hand and socket..| 1,800 0 ll 6.2 162 
» minutehand .. --| 1,633 20 | 18 1.7 125.5 
+,» second handand socket) 1,600 0 | 42 40.5 142 
»» dust band ee --| 1,050 0 9 43 108 





regarding the former were taken over a series of 
years, commencing with the introduction of stem 
winding ; the latter, referring to a higher class of 
watch, belongs to 1896. The age results are 
suinmarised in Table XXXI. e very interest- 
ing fact stands out that, whereas under the hand 








method the labour cost per movement was 80,8 
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THE SCOTT CENTRAL VALVE ENGINE. 


CONSTRUCTED BY MESSRS. 
(For Description, see Page 207.) 









































St ~4---——-—----——-7' 9 --- nc momeetinneeccei 


i ils Tig -—---- 10 








ae 











ont 


TE 



































WS 
SECTION ON A.8, 


dols., by the use of machinery this was reduced to 
1.79 dols. Another important point is that, whereas 
under the old system only four operations were 
conducted by female labour, under the new no 
less than 650 operations are done by women, who 
earn relatively e wages. There are few impor- 
tant industries which can show so marvellous a 
development. It is impossible to follow the whole 
of the 1088 operations that go to make a watch, 
but in Table EXXIL, on the preceding page, the 


principal processes are recorded, being in most cases 
grouped together, so as to give a good idea of the 
operations. Of course, in this list a large number of 
the operations are omitted, and most of those which 





REAVELL AND CO, 








are dismissed in one line have to through a 
long series of hands before completion. Thus the 
dials have to undergo 44 operations; each of 
the hands from 12 to 15; making the barrel and 
head 16, and soon. Most of the workmen in this 
trade appear to be paid by the piece, 100 or 1000 
as the case may be. As an example of the 
subdivision of labour and the mode of payment, 
we select that part of the industry relating to 
making dials. It should be premised that as the 
same person attends to more than one machine, 
sometimes to four or five, it dves not follow that 
there are as many employés as there are operations. 
Table XX XITI. will give ati idea of the minute 


LIMITED, 





IPSWICH. 











{ Fie. 16. 


subdivision of labour into which the watch in- 
dustry is divided, as well as of the rates of pay, 
and the times occupied. A remarkable contrast 
between hand and machine work is shown in the 
detail of punching the balance cock from sheet 
brass ; ale the old method this operation took 
250 hours, and it only requires 7.4 minutes by the 
new method. There appears, no doubt, that the 
movements now made, although so much cheaper, are 
superior to those produced under the old system. 
(To be continued.) 





Bertin AND Srerrin.—A canal is proposed between 
Berlin afd Stettin. The cost is estimated at 2,080, 000# 
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FOUR-CYLINDER AIR COMPRESSOR. 


CONSTRUCTED BY MESSRS. REAVELL AND CO., LIMITED, 
(For Description, see Page 207.) 
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MESSRS. SCHNEIDER AND CO.’S - 
WORKS AT CREUSOT.—No. LXXIX. 
DisaPPEARING GUNS AND CARRIAGES. 

CLassIFIED under this general heading are those 
guns which, when fired, oscillate round movable 
supports, and thus are caused to disappear, 
either to be run out again immediately, or only 
when the operations of reloading and training have 
been completed. Although mountings of this type 
are used indifferently for coast defences and for 
garrison armament, and also in cases on board 
ship for mortars and howitzers, it has been found 
preferable to classify this material separately, and 
to give the following general data concerning the 
principal types manufactured and put in service 
by Messrs. Schneider and Co. As in preceding 
articles, the principal types only, and those which 
are of representative calibres, have been selected 
for description. A special interest attaches itself 
to this class of ordnance at the present time, when 
a number of Schneider-Canet guns, mounted on 
disappearing carriages, have been brought into the 
field against us in South Africa. 

75-Millimetre (2.952-In.) Guns on Lever Mount- 
ings. —These are used with advantage for the arma- 
ment of light-draught boats, and were described at 
the commencement of this series ; they are simply 
mentioned here to make the present section com- 
plete. With this mounting the gun does not 
remain run down; but it rises up again imme- 
diately for reloading and training, the lever being 
short enough to enable the breech to be freely 
worked. 

90-Millimetre (3.543-In.) Gun on Disappearing 
Carriage, for Coast Defence and Garrison Armament 
(Figs. 704 to 707, page 214).—This type is of re- 
duced weight, and, considering its calibre, is of 
great mobility. It has been designed specially with 
a view to be easily carried on wheels, and to form 
the movable armament in a series of distinct posi- 
tions communicating with each other by a single 
road ; it is, in fact, a highly mobile gun of position. 
A limited number of such guns is sufficient, as we 
have found lately, to defend a largely extended 
front. The various parts are so arranged that, 
according to circumstances, firing can be effected 
while the carriage stands on its wheels, or after 
placing the gun on a fixed mounting provided in 
advance at suitable places. 

Weight of gun na 

1» —s@arriage ... 

a projectile 
Muzzle velocity... ae 
Extent of lateral range when 

the gun is placed on fixed 
bolsters... es ne 360 deg. 

The carriage consists of the rising and falling 
arms, the siide, the coupled wheels with bolster, or 
the coupled wheels with limber, as the case may be. 
The arms are formed of two cheeks which carry the 
trunnion bearings at their top part; in these the 
gun trunnions are placed. The arms turn round an 
axle sheathed with india-rubber for deadening as 
much as possible all shocks on the bolster during 
firing. The arms end below in two extensions con- 
nected by a rod on which is jointed the head of the 
recoil piston-rod. The slide is of plate-iron and 
angles, and consists of two lateral supports, in which 
are placed the lever pivots; the supports are joined 
below on a circular platform, the latter being of the 
same dimensions as the top of the bolster, to which 
it is fixed by a hinged clamp, to prevent shifting. 
The wheel axle runs through the slide ; a roller in 
a jointed frame is provided, as shown in Figs. 704 
and 706, and it cau take e'ther of the two positions 
shown. The slide also carries the fixed platform 
for training the gun, and the jointed platform for 
loading it ; the latter is arranged to fold down when 
the position of the gun is shifted ; it is also fitted 
with the recoil cylinder shaf:. The recoil cylinder 
is fitted with the central counter-rod, of the stan- 
dard type. The bolster or fixed mounting is of 
cast steel, and is made with a horizontal ring for 
bolting it to the foundation ; this ring is continued 
by a spherical part ending at the top in another ring 
on which is placed the lower portion of the slide. 

A toothed sector, fixed to the gun and worked by 
differential gearing and by a pinion on a friction 
cone, is used for elevating; the mechanism is 
driven by a handwheel carried on the left-hand 
cheek. The toothed sector is made long enough 
to place the gun in a suitable position for transport- 
ing it. Lateral training is obtained by hand action 
on the rear of the slide; a pointer fitted on the 


530 kilogs. (1168 lb.) 

1200 kilogs. (2645 Ib.) 
8 kilogs. (17 lb.) 
460 m. (1508 fo.) 





hinged clamp travels over a scale on the bolster, 
and shows the angle through which the gun has 
been trained laterally. 

When the gun is on the fixed mounting as shown 
in Figs. 704 and 705, placing in battery is effected 
by setting the carriage in such a position that the 
front wheels come opposite two grooves cut in the 
rim of the bolster (Fig. 704) ; in this — the 
whole system rests on the top surface of the bolster, 
and the wheels can turn freely round on their axle. 
The grooves are made perpendicular to the mean 
firing axis. When the carriage is so placed, and 
when the bolt is removed which holds the recoil 
piston-rod to the arms, a shoulder bar is put in 
the spokes of the wheel, and is made to bear under- 
neath the arms. The wheels are then turned by 
means of two winches placed on the limber axle 
and driven by levers, thus causing the cheeks to 
oscillate and run out the gun. When this is done, 
the gun is ready for firing, and the junction between 
the beam and the recoil piston-rod is re-established. 
The running down of the gun is effected by an 











fixed by a horizontal shaft to the two jointed rods, 
the other ends of which are fitted to the arms at 
the lower part of the beam. 

(b) The spring recuperator, consisting of four 
cylinders placed in pairs on each side of the car- 
riage, parallel with the recoil cylinder, and in 
which work plunger —— loaded with Belleville 
springs. The first cylinder near the front contains 
the plunger, and the second one, which is longer, 
holds the recuperator springs. The arms are fitted 
loose on the axle that carries the beam, and the ends 
of these are joined to the lower end of the rods 
which support the chase of the gun. The gun 
thus forms the fourth side of a jointed parallelo- 
gram. A series of clamps joins the revolving plat- 
form to the bolster to prevent the shifting of the 
system. The bolster is provided with a ring in 
which are placed the foundation bolts, and besides 
the roller path it contains a central pivot cased in 
the revolving platform ; the bolster rests mainly on 
an iron bedplate embedded in a concrete founda- 
tion. 

























































































15-CeNTIMETRE Howitzer ON CeNTRAL-PivoteD DisaprpEARING CARRIAGE WITH CrRcULAR BRAKE. 


inverse operation, the winch ropes being used only 
to regulate the lowering motion of the gun. When 
it is required to fire the gun away from the plat- 
form, the limber axle is joined to the slide, and 
the wheels are wedged by shoe-brakes to limit re- 
coil ; in the latter case, the roller is brought up 
against the lower surface of the slide. 

12-Centimetre (4.724-In.) Gun on Disappearing 
Carriage. 


Weight of gun. 1400 kilogs. (3086 1b.) 
. carriage ... ic OD lp er} ey | 
ae, projectile ai ae 46 ,,) 

Muzzle velocity 500 m. (1639 ft.) 

Training through 360 deg. 

Elevation + 15deg. — 5 deg. 


This carriage consists of the swinging beam, the 
revolving platform, and a bolster. 

The beam is formed of two vertical cheeks firmly 
stayed together, and which end at the top in 
trunnion plates that carry the gun trunnions. The 
beam pivots round an axis carried by the revolving 
platform and ends at the lower part in two arms, 
which act through jointed rods on the head of the 
recoil piston-rod. the revolving portion is circular 
in shape, made of cast steel, and has at its top the 


two brackets which carry the beam trunnions; 
it rests on a set of rollers on the bolster, and con- 
tains the following parts : 

(a) The hydraulic recoil cylinder in the piston 
of which are cut vents of varying sections. The 
erode is jointed on a slide shoe, which travels 

tween two horizontal gun-metal slides, and is! 





The required elevation is given by acting on a 
vertical handwheel on the front of the platform, 
the shaft of the handwheel having an endless 
screw which engages a toothed wheel keyed on a 
shaft perpendicular to the carriage cheeks, and 
driven by two cones. At each end of the 
latter shaft is keyed a pinion which engages 4 
toothed sector that forms part of one of the arms 
fitted loose on the beam axle. Under these con- 
ditions the jointed rods give to the gun, by 
acting on the handwheel, the required incline, 
which can be measured by the levelling instrument 
placed on the top part of one of the arms. Lateral 
training is obtained direct, by hand, by means of 
levers fitted to the platform, and is measured with 
a pointer which travels on a scale marked on the 
bolster. 

When the gun is fired, it is thrown to the rear, 
being held parallel by the two rods, and it draws 
along with it the beam which pivots round its 
axis. In this motion the pieces on the lower end 
of the beam act on the recoil piston and bring it 
forward. A certain quantity of liquid is thus 
driven from the recoil cylinder, and flows to the 
lateral cylinders of the recuperator, through a tube 
on which is a loaded valve ; it drives the plungers 
to the rear, and causes the sets of springs to be 
pressed down. When recoil is spent, the valve 
falls back on its seat, and the gun remains run 
down ; it isthen loaded afresh. To run it up again, 
it is sufficient to re-establish a communication 
between the lateral cylinders and the bottom of the 
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recoil cylinder, and this is obtained by means of a 
valve worked by a handle placed outside the valve- 
box. The liquid driven by the relaxing of the 
Belleville springs, acts on the large surface of the 
piston, and runs up the gun again at a speed that 
can be regulated at will by controlling the opening 
of the valve. 

All the parts forming this mounting are very 
simple, and are of easy access for inspection and 
emoval. 
: 15-Centimetre (5.905-In.) Howitzer on Mounting 
with Cirewar Brake (Figs. 713 to 716, page 212) : 


Weight of howitzer... 820 kilogs. (1807 1b.) 
‘. mounting ... 2200 ,, (4848,, 
es projectile a ee ay eee 
Muzzle velocity with black 
powder... as as 300 m. (984 ft.) 
Angle of elevation ... ... from —Odeg. + 60 deg. 
Training os wwe we ~—Ss through 360 deg. 


The gun is of the Schneider-Canet type already 
described, with tube, trunnion jacket, and wedge 
coil. The breech-block has helicoidal segments and 
works with one operation. The mounting has been 
designed specially for plunging fire, and comprises 
a bolster, with slide and beam. Thetop part of the 
bolster forms a roller path ; its outside rim ends in 
aring for the bolting of the system to the firing 
platform. The slide rests on the bolster on a set 
of rollers ; two clamps, one in front and one in 
the rear, prevent the raising of the system. The 
beam consists of two cast-steel cheeks strengthened 
with ribs and ending at their lower part in two 
trunnions carried in two blocks cast in one piece 
with the slide ; the gun trunnions fit in trunnion 
plates at the top part of the beam. The position 
of the gun is regulated by two rollers fitted on a 
rod jointed with the beam. The rod is supported 
at a point in a line with a roller nearest the breech 
by a piston lodged in the beam and made to 
bear on a spring. Owing to this arrangement, 
the beam, in oscillating, draws the gun with it 
smoothly and without any great shocks. The 
oscillating motion is limited by a special type of 
brake, styled the Schneider-Canet circular brake ; 
it consists of a shaft (Fig. 716) made with three ribs 
parallel with its centre line and placed in the blocks 
of the -slide, in which it is held by two nutr. 
Round this shaft is a cylindrical jacket of gun- 
metal, the inner surface of which is made with 
three ribs of the same shape as the preceding ones. 
This jacket is almost entirely surrounded by the 
drum of the beam, the trunnions of which rest also 
in the blocks of the slide. The gun-metal jacket is 
made at its lower part with two lugs, to which are 
fitted the rods of the recuperator cross-bar ; this 
bar bears on a set of Belleville springs lodged in a 
horizontal cylinder bolted on the slide. A sliding 
piece which travels on the screw of the elevating 
mechanism, goes through a groove on the drum, 
its end being held in a helicoidal groove made on 
the circumference of the jacket. When the mount- 
ing is in battery the liquid is in the spaces between 
the pallets on the shaft and those on the jacket ; 
when the gun is fired, its oscillation round the beam 
trunnions, causes the beam to pivot, the jacket being 
drawn with it. The liquid then escapes through 
the openings between the central shaft and the 
extreme edges of the jacket pallets. The openings 
are made of a suitable section, in order to insure a 
practically constant pressure in the recoil cylinder 
during the whole time recoil lasts. 

The gun is trained by acting direct on a lateral 
lever, which is carried on the bolster. The smaller 
arm of the lever forms a jaw which holds the rim 
of the slide and the ring of the bolster to fix the 
mounting. When the gun has to be trained it is 
only necessary to raise the lever to disengage the 
Jaw. A scale is traced round the circumference of 
the slide. 

The drum of the beam is provided in front with 
4 semi-cylindrical box with an axle formed of an 
endless screw worked through differential gearing, 
on which the wheel acts for elevating the gun. 
When the wheel is turned, the slide which moves 
on the endless screw is displaced in a direction 
corresponding with the rotation and travels on the 
helicoidal slide of the jacket, the latter remaining 
fixed on its axle. Owing to this motion, the beam 
and with it the gun, take an incline which corres- 
ponds with the number of revolutions of the wheel. 
A scale marked on the left trunnion of the beam 
completes the elevating mechanism. 

When fired, the gun falls to the rear by turning 
round the trunnions, and the hydraulic 
cylinder begins immediately to work, deadening 





part of the recoil force, this force being made use 
of to compel the liquid to flow between the extreme 
edges of the pallets and the opposite wall. At 
the same time, the two lugs on the jackets cause 
the sets of springs of the recuperator to be pressed 
down. Whenthe recoil is spent, the springs relax 
and run the system out again. All this takes place 
automatically and without any shocks. 

15-Centimetre (5.905-In ) Mortar on Beam Mount- 
Cy 


Weight of gun ay . 440 kilogs. ( 970 Ib.) 
nee mounting aeet OS es ag ‘ 
os — as 32 =C«s 70 <; 
Muzzle velocity... se! 200 m. (656 ft.) 
Elevation a ... from 0 —- to + 60 deg. 
Training... ae .. through 360 deg. 


This mortar is of similar construction to that of 
the howitzer just described. The mounting has 
been designed specially for plunging fire. It con- 
sists of the following main parts, a bolster with 
slide and beam. The bolster is of the same 
type as the preceding cne. The slide rests on a 
set of rollers, and is held in place by two clamps 
that bear on a rim of the bolster, thus insuring the 
stability of the system, and preventing its raising 
when the gun fired. The beam consists of two arms, 
strengthened with ribs, and in which the gun trun- 
nions are fitted ; it turns round a shaft carried in 
two blocks cast in one piece with the slide, Be- 
tween the shaft and the beam are placed india- 
rubber sleeves for deadening the shock produced 
when the gun is fired. The beam arms are con- 
tinued below the shaft for making connections of 
the movable recoil cylinders. The piston is fixed 
and its rod is jointed on the slide. A set of springs 
surrounds this rod inside the cylinder and forms 
the recuperator for running out the gun. The 
hydraulic recoil is of the type with central 
counter-rod already described. Two rods hold 
the chase of the gun, one being jointed on a collar 
fitted to the gun, the other pivoting round the 
beam axle. 

Lateral training is obtained by working the 
system direct by means of alever similar to the one 
for the 15-centimetre howitzer. When the gun is 
trained in the position required, the lever is let go 
and the jaws with which it is fitted hold fast the 
platform. For elevating the gun, a lever is pro- 
vided which works in a socket in one piece with the 
rod that pivots round the beam axle ; the chase of 
the gun is thus acted upon direct to obtain the 
required incline, a screw holding fast the gun when 
it is in firing position. A scale is marked on the 
left-hand trunnion plate. 

155-Millimetre (6.102-In.) and 120-Millimetre 
(4.724-In.) Howitzers, on Double-Brake Mountings 
(Figs. 717 to 723, page 215).—These types have 
been supplied in large numbers to the Russian, 
Danish, and other Governments. 


155-Millimetre. 120-Millimetre. 


Weight of gun 1100 kilogs. 520 kilogs. 
(2425 Ib.) (1146 Ib.) 
Weight of mounting 3000 kilogs. 2300 kilogs. 
(6612 lb. (5071 Ib. 
Weight of projectile 40 kil 20 kilogs. 
(88 Ib. (44 Ib.) 
Muzzle velocity 300 m. 300 m. 
(984 ft.) (984 ft.) 
Elevation —5deg. + — 5 deg. + 
60 deg. 60 deg. 
Training, through... 360 deg. 360 deg. 


The howitzer is of the Schneider-Canet type, 
already described. The breech-closing mechanism 
works generally in two actions. The mounting has 
been specially designed for effecting plunging fire 
with guns of high power, while reducing as much 
as possivle the shocks caused by the firing, and is 
characterised by the combination of two distinct 
hydraulic recoil cylinders.. One acts parallel with 
the direction of the guides of the oscillating slide, 
and counteracts, therefore, the force of traction 
developed by the gun trunnions ; while the other 
serves to deaden the effects of shocks which, 
in this kind of ordnance, would reach sometimes 
considerable proportions. Part of the force deve- 
loped during recoil is taken up by a spring recupe- 
rator; it is given back afterwards to insure the 
automatic running out of the gun. The mounting 
contains the following main parts: The carriage, 
the slide, the recoil cylinders and recuperator, and 
the bolster. The carriage supports the gun by its 
trunnions ; it consists of a gun-metal cradle, and 
contains the two traction recoil cylinders. The 
carriage travels during recoil and return on the 





oscillating guides, to which it is clamped, to 
prevent its shifting during firng. The piston- 


rods are fixed in the front of the guides, and their 
section is such that the resistance given during 
recoil to the flowing of the liquid remains practi- 
cally constant. The slide is of cast steel, and 
consists of a movable part, with two oscillating 
guides, which carry the slide-shoes of the car- 
riage, and of the fixed frame, formed of two 
vertical cheeks strengthened by ribs and firmly 
stayed together. These cheeks are joined at their 
lower part by a circular platform, in the thickness 
of which is made the racer for the friction balls. 
The centre part of the platform constitutes the 
vertical cylinder in which fits the fixed pivot of the 
carriage bolster ; its circumference is provided with 
clamps that prevent the shifting of the system. A 
horizontal shaft is placed at the top part of the 
cheeks, round which the movable slides oscillate. 
The percussion recoil cylinder contains a piston, 
the rod of which is jointed at its top part to 
the middle cross-piece that joins together the 
oscillating guides. When the piston descends, 
the liquid driven by it acts on a movable plunger 
that bears on a cross-piece loaded with two sets 
of Belleville springs; this takes place when, 
under the action of firing, the oscillating slide 
turns down on its horizontal axis. When recoil is 
spent, and the motion of the guides ends, the re- 
cuperator springs relax, and cause the system to 
rise at a moderate speed ; and when the two guides 
have resumed their normal incline, the carriage 
resumes the firing position, under the action of 
gravity. The carriage can also be fixed in any 
position by means similar to those described for 
the 15-centimetre howitzers and mortars, namely, 
by jointed jaws on the rim of the lower platform. 
A groove is cut round the circumference of the 
bolster, to form a roller-path for the balls; its 
central part forms the vertical pivot round which 
the movable slide revolves. The bolster is provided 
also with a ring for bolting it to the foundation. 

Lateral training is obtained by acting direct on 
the system by means of levers that work in sockets 
forming part of the platform. The position can be 
mamenrran during firing, either by sighting a distant 
point or by means of the scale on the bolster. In 
certain cases the required elevation can be given by 
acting direct on one of the gun trunnions with a 
square-studded lever ; a screw brake serves to fix 
the gun when it has been given the required angle. 
For measuring this the sight scale is used, with 
movable slide. In cases of masked firing, a mirror 
placed in front of the sight objective, allows the 
regulating of the gun on an objective chosen at the 
side. Several pieces of ordnance of this type built 
at the Havre Works, are fitted also with a special 
elevating gear, which comprises a crank, a set of 
conical pinions, and an endless screw, working a 
toothed wheel that acts on the left trunnion of the 
howitzer. 





THE PARIS INTERNATIONAL 
EXHIBITION, 
4 Tae Larcer Fine Arr Patace, 

WE have said in a recent article that the smaller 
Fine Art building, erected on the new avenue lead- 
ing to the Alexander III. Bridge, will be univers- 
ally admired for its successful design ; we do not 
think that the larger building on the opposite side 
of the avenue will be so generally approved. Now 
that it is practically completed an idea can be 
obtained of its appearance, which is well rendered 
in the illustration on page 222, taken from a photo- 
graph, which also shows the actual condition of the 
works. From this picture it will be seen that the 
criticism we ventured upon some time ago, when 
the various competitive designs were exhibited, has 
been justified. It is an unfortunate combination 
of a classic, though not clearly defined architectural 
style, with the very modern and always unsightly 
device of a metal-covered arched roof. To complete 
the bizarre effect, a vast dome of admirable design is 
placed in the centre of the building and dominates 
the whole. It is, as it were, a fine steel structure 
enclosed within a classic monument ; two utterly 
incongruous designs, though each of themselves 
excellently devised. We shall see later that not 
only is the metal structure interesting as a piece 
of construction, but that it is unusually elegant in 
appearance. In the same way the classic portion 
of the work is worthy of its site; it is only the 
blend of modern and ancient art that offends the 
eye. We regret that we cannot at present publish 
detailed drawings of the steelwork ; such drawings 
are not to be obtained now that everyone inte- 
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SCHNEIDER-CANET GUNS AND DISAPPEARING CARRIAGES. 
(For Description, see Page 212.) 
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rested in the building is working at the highest 
possible pressure in order that at least it may be 
sufficiently complete by the date of opening. 
Before attempting a description of this part of the 
palace, we will give some idea of its plan, and 
also of the masonry shell that surrounds the real 
building. 

It will be remembered that at the time of the 
competition four architects submitted plans that 
possessed high merits and were adjudged worthy 
of being recompensed, and in order to satisfy 
every one it was determined to allot to each of 
these four, some portion of the work. Thus to 
M. Girault was assigned the general supervision ; 
the front of the palace was given to M. Deglane; 
the rear part to M. Thomas; while the central 
connecting hall was allotted to M. Louvet. It 
was, to say the least, a novel combination, but 
the result, architecturally speaking, has been very 
harmonious. In a somewhat similar manner, 
there were three contractors for the stonework— 
M. Pradeau for the rear part, M. Chapelle for 
that portion confided to M. Louvet, and for the 
rest MM. Manquette and Marlaud. 

As will be seen by reference to the plan that we 
publish on page 222, the palace is made up of two 
separate buildings, which are not parallel, these 
two being connected by a central hall at right 
angles approximately to the two others. The main 
part, that which shows its facade on the new 
avenue, is rectangular with rounded ends; its 
outside dimensions are 292 metres (958 ft.) in 
length, and 92 metres (302 ft.) in width. Inside, 
the great hall, the arched roof of which is seen in 
the picture, measures 676 ft. by 184 ft., and this 
is extended by the addition of that part of the 
building which connects the front and back por- 
tions of the palace. This addition, which 
measures 184 ft. by 125 ft., is immediately op- 
posite the main entrance, so that a magnificent 
effect cannot fail to be produced, heightened by the 
perspective of the monumental staircases at the end 
of this extension, and the positions of which are 
shown on the plan. The main entrance is a portico 
that projects 23 ft. from the general line of frontage 
and forms the chief feature of the facade. This 
portico includes six Ionic columns, arranged as 
shown in the plan, and enclosing an exterior gallery 
115 ft. long and 23 ft. wide, at the back of which 
are three doors in the main wall of the building by 
which access is obtained to the vestibule. ‘This 
vestibule, which opens direct into the hall, is 
covered by a promenade that affords a means of 
communication between the various high-level gal- 
leries placed on each side of the hall, and which 
will be used for exhibition purposes. The portico 
is flanked on each side by a tower in masonry 
highly ornate, and surmounted by elaborately 
carved decorations. This is well shown in the 
engraving, although the tops of the pylons are con- 
cealed behind the staging used in its construction. 
Within the towers are elliptical rooms containing 
stairways leading to the upper galleries. It will be 
observed that the ground floor of the palace is 
raised above the surrounding level, making the 
height of the floor about 8 ft. above that level, an 
arrangement that adds considerably to the import- 
ance of the building. This difference in level is 
overcome by slopes on each side, and by a wide 
central stairway. There are doors placed in the 
towers flanking the portico by which access is ob- 
tained direct to the ement of the towers, and 
also to the stairs leading to the upper galleries. 
There are also entries to the side colonnades and 
others in front, as seen on the plan. These will 
be ornamented with sculpture in harmony with 
the rest of the fagade. On each side of the central 
portico, and set back slightly is a colonnade 
16 ft. 5 in. wide; the pavement level of this is a 
little lower than that of ‘he vestibule ; each wing 
is composed of fifteen bays formed by fourteen 
columns 28 ft. high, the height of the colonnade 
being 39ft.4in. This arrangement provides on 
each side of the portico, a covered promenade 
203 ft. long, and from it direct access is gained to 
the Exhibition rooms on the ground floor as shown 
in the plan. To break the uniformity of the long 
range of columns, there are placed at regular in- 
tervals, groups of allegorical statuary, there being 
four such groups on each side ; as will be seen from 
the engraving, all of these are in place. As decora- 
tions above the entablature of the colonnades, 
gigantic urns are placed at intervals; we have 
already seen a similar decoration of the attic of 
the smaller Fine Art building. The design of the 





ends of the palace is particularly fortunate ; 
from the plan it will be seen to consist of 
two corner pavilions connected by a boldly 
curved facade; the engraving shows very clearly 
the details of the front of one of the pavilions, 
though nothing can be seen of the end facade. 
These pavilions are hexagonal, and access is gained 
either through the galleries, or by a bold flight of 
steps from the outside ; the hexagonal pavilion on 
the ground floor is repeated on the upper story. 
It is almost needless to explain that all the ga!- 
leries running around the building on the lower 
level are also repeated on the higher floor. The 
upper galleries will be lighted from above, the 
lower ones by windows opening on the colonnade 
and also by other openings giving upon the main 
hall. We fear that the lighting of these lower 
galleries will leave much to be desired. 

A basement extends beneath the front and rear 
facades of the hall; it presents nothing calling for 
comment, except, perhaps, that the two basements 
are connected by tunnels that start from the base- 
ments of the two pylons flanking the central vesti- 
bule. The end facades are not so ornate as the 
front, and with good reason, as during the summer 
they will be to a large extent concealed by the 
foliage in the gardens. They also are built with a 
basement, and, like the other parts of the hall, have 
ground and first-floor galleries, the former lighted 
by large windows and the latter from above. In 
the centre of each end fagade is a wide entrance 
which, on the ground floor, will divide the galleries 
as shown on the plan. The rear facade of this 
part of the palace extends only so far as to join up 
with the connecting hall between the two great 
naves, and which may be conveniently regarded as 
an annexe to the principal hall, the general arrange- 
ments of which we have just described. From the 
plan it will be seen how the galleries, both on the 
ground and first floors, extend around the sides, 
and communicate one with another. It will also 
be noticed that in addition to the outer galleries in 
the connecting hall, there is a wide transverse 
gallery on the first floor joining the two lateral 
ones. The latter will be lighted by large circular 
windows, as shown in the plan. It will be noticed 
that, owing to the form of the ground, the palace as 
a whole is not symmetrical, and that the smaller hall 
is not parallel to the larger; from this it follows 
that the sides of the connecting hall are of unequal 
length ; this apparent difficulty has been very ably 
treated and will not detract from the general 
appearance of the design. In the centre of the 
longer fagade of the connecting hall, that is to 
say, the frontage on the Champ Elysées, a broad 
double stairway has been made, leading to a large 
entry ; the space beneath the transverse gallery on 
the first floor of the connecting hall is occupied with 
service stairways and inclines leading to very ex- 
tensive offices, stables, &c., in the large basement 
made in this part of the building. To understand 
this somewhat incongruous annexe to an Art Ex- 
hibition, it must be remembered that this building 
is a permanent one, and that it will hereafter be 
utilised for miscellaneous purposes, such as horse, 
and other animal, shows ; in fact, for the same uses 
as were served by the old Palais de 1’Industrie, so 
that extensive stabling will be a necessity. 

The smaller part of the construction—the rect- 
angular building connected to the larger by the 
intermediate hall—may be regarded practically as 
independent. So far as the coming Exhibition is 
concerned, it will be useful as affording a certain 
amount of exhibiting space; but whether it 
will prove of much permanent utility is open to 
doubt. It faces on the Avenue d’Antin, and is cer- 
tainly an admirable piece of design. It consists 
essentially of a central elliptical hall or rotunda 
measuring 146 ft. by 137 ft. 9 in., on each side of 
which are exhibiting galleries. In each wing there 
are two such galleries, one on the ground floor, the 
other on the first storey ; they are 118 ft. long and 
32 ft. 9 in. wide. These galleries communicate 
with those of the connecting hall, as shown on the 
plan. On the first floor they are lighted from 
above, the best method of dealing with picture 
galleries ; on the ground floor, however, special 
means are resorted to. Large openings are made 


in the floor of the upper gallery, from which light 
is thrown below, and light is also taken from the 
central hall of the connecting building. As will be 
seen from the plan, this hall has on the first floor, 
and running around all four sides, an inner gallery 
22 ft. wide carried on brackets, attached to the 
framing. Access to them and to the whole series of 





galleries is by a broad stairway in each hall and which 
occupies a considerable part of the floor area. At 
the ends there are on the ground floor a number of 
separate rooms to serve as offices, &c., besides the 
square rooms on each side; on the first floor there 
is in addition to these rooms an octagonal salon 
at — end elaborately decorated and admirably 
lighted. 

The centre of the building we are considering 
contains, as has been already said, an elliptical 
rotunda ; this consists of two parts, the vestibule 
beneath the dome, and a circular gallery, the floor 
of which is raised 6 ft.-6in. above that of the 
vestibule, communication between the two being 
established by six broad series of steps ; this gallery 
is cut off from the vestibule by eight massive piers 
shown on the plan. The arrangement certainly 
contracts the not too large dimensions of the 
rotunda ; above the circular ery is one on the 
first floor.. The fagade of this small palace facing 
Avenue d’Antin is extremely elegant, although of 
considerable simplicity compared with many of the 
other buildings of the Exhibition. It consists 
essentially of a salient entry flanked by columns, 
and reached by a flight of steps; on each side of the 
entrance are ranged six groups of twin columns; 
pavilions are placed at the angles, and the ends 
are enriched with groups of columns somewhat 
projecting ; between these are large windows. 

As in the smaller Fine Art Palace that we de- 
scribed last week, cement reinforced with expanded 
metal or its equivalent, plays an important part in 
the structure of this building, though to a less 
degree. Itis used in the flooring of the galleries in 
the first storey, in the narrower galleries that are 
carried on brackets from the column of the main 
hall, in the numerous stairways, and in many other 
parts of the building. Needless to say, that before 
its adoption the material was subjected to very 
severe tests, and if it withstands satisfactorily the 
heavy use of a six months’ Exhibition, it will have 
received a sufficient endorsement to justify its 
general adoption into permanent constructive work 
in the future. 

In another article we propose to give some de- 
scription of the steelwork that enters so largely into 
the construction of this building. Meantime we 
may mention that the contractors for the masonry 
have put into use more modern appliances for 
handling material than can be found on any other 
part of the Exhibition grounds. Thus a railway 
has been laid down to the Seine, so that stone and 
other materials can be unloaded from the barges 
and brought direct to the site; the cranes and 
other hoisting and shifting appliances are of ad- 
vanced types, and all the power employed, even 
down to cement and concrete mixers, is distributed 
electrically. 

(To be continued.) 





INDIAN RAILWAY PROPERTY. 

An important step has been taken during the last 
few months in connection with Indian railway affairs. 
The Great Indian Peninsula was organised in August, 
1849, the basis of the organisation being a contract 
with the Secretary of State for India in council, under 
which the company was guaranteed interest at the 
rate of 5 per cent. per annum upon its capital, power 
being reserved to the Secretary of State to purchase 
the company’s lines upon the expiration of 50 years. 
The contra:t was dated August 17, 1849, and on 
August 18, 1899, the Secretary of State sent a formal 
notice to the company, stating that the Anglo-Indian 
Government Bane sf to exercise its right of purchase, 
and to take over the property; the purchase to be 
effected upon the annuity system, and the future 
working of the line to be a matter of further considera- 
tion. As not a day was lost in giving notice of the 
intention: to purchase, the Anglo-Indian Government 
had clearly long made up its mind upon the subject— 
indeed, a provisional notice was given to that effect in 
February, 1899. The policy of the Secretary of State 
with respect to the Great Indian Peninsula would 
appear to present a close resemblance to that — 
in connection with the purchase of the East Indian. 
The two principal railways of British India will thus 
be shortly incorporated in the Anglo-Indian State net- 
work. A similar course has also been adopted with 
regard to the Eastern Bengal and the South Indian ; 
and the process of absorption will, no doubt, be ex- 
tended later on to the Madras, and the Bombay, 
Baroda, and Central India. The capital expended by 
the Great Indian Peninsula to the close of June, 
1899, was 25,534,940/., and the profit realised 
for the half year was 959,896. The Anglo- 
Indian Treasury, accordingly, ran little risk of 
loss in taking over the property, although the 
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terms of purchase will be based upon the market value 


of the ordinary and debenture stocks for the last three | M 


ears. ‘The amount of ordinary stock outstanding at 
the close of June, 1899, was 20,000,000/., and this will 
be taken for purchase purposes at 34,000,000/. or 
35,000,0007. Even on this liberal basis, however, the 
Anglo-Indian Treasury will probably be a gainer by 
the important operation which it has in contemplation. 
The annuity system is an excellent one, as upon the 
expiration of the annuity granted—say 60 or 65 years 
hence—the company’s lines will become the absolute 
property of the Anglo-Indian Government; and all 
profits realised upon them will be so much net income, 
to be applied in reduction of the general taxation of 
India. The Anglo-Indian authorities do not appear 
at the same time disposed to work the Great Indian 
Peninsula or any other lines with its own staff; the 
idea is rather toform new working companies, and 
allow them to make some profit out of the working, 
after paying the Government a fixed rent annually. 
The Anglo-Indian authorities appear to have a shrewd 
suspicion that, after all, a working company is more 
likely to carry on its business in a more satisfactory 
manner than any group of Government officials, how- 
ever well disposed. In other words, the Anglo-Indian 
authorities are impressed with the conviction that to 
secure a satisfactory nor out of a railway, you must 
give a group of capitalists a direct interest in working 
such a profit out. We have referred incidentally to 
the probable purchase, at a future date, of the Madras, 
but this undertaking is in a very different position to 
that oceupied by the Great Indian Peninsula. It 
scarcely clears at present the 5 per cent. guaranteed 
by the Anglo-Indian Government, and yet its 5 per 
cent. stock is at 60 per cent. premium. It would, 
accordingly, be more difficult for the Anglo-Indian 
finance minister to make a profit for his Government 
upon the purchase. The only advantage which the 
Anglo-Indian authorities would derive from buying up 
a property like the Madras, would be of a strategic 
character. The Madras lines, upon — taken over 
hy the State, would become more completely under 
Government control, and could be used accordingly 
more readily in the case of some military emergency. 
This, however, can scarcely be regarded as a matter 
of importance : as there can be no doubt that if any 
great difficulty arose, the Madras would be quite pre- 
pared to render the Indian Government all possible 
assistance. The Anglo-Indian Government may, ac- 
cordingly, show less eagerness to take over the 
Madras, except upon the principle that when you are 
once building up a network of State lines you may as 
well be thoroughly comprehensive. The capital ex- 
pended by the Madras stood at the close of June, 1899, 
at 11,195,497/., while the net revenue collection in the 
six months ending with the same date was 213,413. 
The acquisition by the Anglo-Indian Government of 
the Bombay, Baroda, and Central India, will be a 
matter requiring great consideration. The under- 
taking of the Bombay, Baroda, and Central India may 
be divided under three headings—firstly, the lines 
owned outright by the company ; secondly, the lines 
worked by the company for the Indian Government ; 
and thirdly, the lines worked by the company for 
certain native states, or other companies. The whole 
length of line worked by the Bombay, Baroda, and 
Central India, stood at the close of June, 1899, at 
2634 miles. In th’s total the company’s own lines 
figured for 461 miles; the lines worked for the Indian 
Government, for 1815 miles ; and the lines worked for 
native states and other companies, for 358 miles. 
The company has realised a satisfactory profit upon 
the lines which it works; and in determining the 
value of its stocks for purchase purposes, the difficulty 
will be to define how much of this value has been 
derived from working operations. An arrangement 
which has been enforced for working the State lines 

y the company will cease in June, 1900. Negotia- 
tions are pending with the Secretary of State for 
India in council, as to the terms upon which the lines 
are to be carried on by the company after June 30, 
1900. These negotiations have presented many intri- 
cate points of consideration ; but the directors hope 
to be shortly in a position to inform the proprietors 
that terms have been arranged for the worked of the 
lines by the company for 5} years ending with Decem- 
ber, 1905, when the company’s own lines may be 
purchased by the Secretary of State. The capital ex- 
pended by the Bombay, Baroda, and Central India to 
the close of June, 1899, was’9,745,104/., and the profits 
realised by the company—thanks to the assistance 
afforded to its revenue account by the working of the 
Indian Government and Native State lines—have been 
80 appreciable that 224,306/. remained for division for 
the first half of last year, between the company and 
the Sec pipe of State, as so much sw plas profit. 

In the early stages of Indian railway enterprise, the 
financial results likely to atterd the construction of 
the guaranteed systems were a matter of doubt ; and 
for the first few years the Anglo-Indian Treasury had 
certainly to make considerable advances in fulfilment 
of its guarantee of interest. The profits of the three 


sula, the Bombay, Baroda, and Central India, and the 
adras—have, however, become so substantial that 
this difficulty is now practically overcome. In 1898 
the net revenue of the three systems just.named was 
2,890,295/., while the amount of guaranteed interest 
dil not exceed 2,163,6837. There would accordingly 
have been no loss for the year, so far as the three 
companies were concerned, but for the unsatisfactory 
outcome of exchange operations. The guarantees 
given to the Southern Mahratta, the Indian Midland, 
the Bengal and Nagpur, and some of the other newer 
Indian systems, have all been upon a reduced rate ; 
but taking these new lines, as a whole, they still 
entail some burthen annually upon the Indian 
Treasury—a burthen which is increased by the loss 
attending the conversion of rupees into sterling, when 
remittances have to be made to Europe in fulfilment 
of guarantee arrangements. Taking a general view of 
matters, it would certainly appear to be the fixed 
policy of the Anglo-Indian Government to gradually 
extend its State railway network by buyiog up 
guaranteed lines whenever the time arrives for exer- 
cising its power todo so. It is accordingly in British 
India that the experiment of State railways may 
possibly be worked out upon a large and instructive 
scale. Even, however, when the Anglo-Indian Govern- 
ment owns all the railways of British India, they will 
still probably be worked by private companies, so as to 
obtain the largest possible amount of revenue from 
them. The problem of State railway administration 
will, accordingly, remain, after all, to be solved—if, 
indeed, its solution is not allowed to stand over to a 
practically indefinite period, 





THE PHYSICAL SOCIETY. 

Ar the annual general meeting of the Physical Society, 
held on February 9, Professor Lodge, F.R.S., President, 
in the chair, the following officers were elected to form 
the Council: President, fessor Lodge; Vice-Presi- 
dents (who have filled the office of President): Dr. Glad- 
stone, Professor Carey Foster, Professor Adams, Lord 
Kelvin, Professor Clifton, Professor Reinold, Professor 
Ayrton, Professor Fitzgerald, Professor Riicker, Sir W. 
Abney, Mr. Shelford Bidwell; Vice-Presidents, Mr. 
Blakesley, Mr. Boys, Professor Everett, Mr. Griffith ; 
Secretaries, Messrs. H. M. Elder and W. Watson ; 
Foreign Secretary, Professor S. P. a ; Librarian, 
Mr. W. Watson; Treasurer, Professor endar; other 
Members of Council, Professor ——. Dr. Atkinson, 
Mr. W. Baily, Professor Glazebrook, Mr. E. H. Grif- 
fiths, Mr. S. Lupton, Professor Perry, Mr. Swinburne, 
Professor Threlfall, and Mr. J. Walker. A 

Mr. Addenbrooke asked if the Proceedings of the 
Society could be published with less delay. : 

The Chairman promised to try and have them printed 


sooner, 
Professor Lodge then delivered his Presidential Ad- 
dress on “The Controversy concerning Volta’s Contact 
Force.” Those who take a metallic view of the volta 
contact force are accustomed to deny that the’ Peltier 
evolution of heat measures the local electromotive force 
existing at a junction; they assert that it measures the 
rate at which that same electromotive force varies with 
temperature. In the thermodynamic equation connectin 
the Peltier effect with the variation of electricity wit: 
temperature, the electricity which varies is not n y 
that at the junction considered, but is the total electro- 
motive force of the circuit. The reversible heat at a speci- 
fied junction isa measure of the metallic electromotive 
force located there. Those who say it is a temperature 
variation of the electromotive force, the question by 
locating the whole of the electromotive force of the circuit 
at the particular junction they are considering ; usually an 
interface of zinc and copper. Ata chemical junction the 
electromotive force is not purely thermal, and hence is 
not measured by the Peltier effect ; it is chiefly of chemi- 
cal origin, and is calculable from the energy of combina- 
tion of the materials on either side of the boundary. At 
a metallic junction there is nosuch chemical potentiality. 
A strong current may be passed across a zinc-copper junc- 
tion for years and no brass is formed. It is therefore 
improbable that the chemical affinity of zinc for copper is 
the propelling influence which causes the electromotive 
force located at such a junction. In showing the volta 
effect experimentally, a trace of liquid can act detriment- 
ally by forming a conducting bridge between the plates, 
across which the bulk of the electricity passes as the 
metals are being separated. The safest and clearest 
mode of expressing the volta effect is that it consists in 
an opposite charge acquired by dry zinc and copper while 
in metallic contact, a charge which results from an elec- 
tromotive force of fixed value, and is controlled —_ by 
this electromotive force and electrostatic capacity. It is 
undeniable that the order of the volta force can be calcu- 
lated from the differential heats of combination of the 
metals for oxygen, although it is doubtful whether it can 
be calculated from the heat of formation of brass. 
The opposing sides of the old controversy used to be 
called contact theorists and chemical theorists. Now the 
re) ite sides are involved both in contact and both in 
chemical views. It is a question of which of several con- 
tacts is the effective one, and what kind of chemical 
action or affinity is the active cause. Is it the contact 


and chemical affinity across the metal-metal junctions, or 
across the metal-air junctions? The opposite sides are 
thus metallic and dielectric. The metal-air force is of 
the order volts, the metal-metal force is of the order 
milli-volts. 


copper, the oxygen atoms which surround these bodies 
move slightly away from the A and approach slightly 
nearer to the zinc. These slight motions produce the 
whole volta effect. All that is necessary for the volta 
effect is the inherent film on the surface, all the rest of 
the gas is mere dielectric, and might be substituted by a 
vacuum. 

It was proposed by Professor Perry and seconded by 
Professor Armstrong that a meeting should be held to 
discuss the address. 

The meeting then adjourned until February 23. 





LAUNCHES AND TRIAL TRIPS. 

Tue steel steamer Peter Hamre, built by the 
Laxeva Engineering and eas gona Company, 
Bergen, Norway, went on her trial trip on Fe 3. 
She has been built to the order of Mr. H. re, 
Bergen, and to Norwegian Veritas highest class. The 
vessel is of the following dimensions: Length extreme, 


1600 tons deadweight carrying capacity. The engines 
are of the triple-expansion t pe, about 630 indicated 
horse-power, and a speed of 107 ots was attained. 


The Glory, battleship, arrived at Portsmouth on the 
8th inst., on the conclusion of her 30 hours’ trial at a 
nominal power of 10,250 indicated horse-power.. The 
trial was satisfactory. The draught was 26 ft. fore and 
aft, and the trial was run with 240 lb. of steam in boilers. 
The vacuum was 27.4in. starboard and 26.4 in. port; 
the revolutions were 99.4 starboard and 99.2 port. The 
mean horse-power of the 30 hours was 10,587, with a 
vacuum in smokeboxes of .34in. The ship made four 
runs over the deep-sea course, and the recorded mean 
speed was 16.78 knots, which is less than the actual 
speed, as the ship on the third run over the measured 
distance had to go out of her course to avoid a sailing 
vessel, Some hours after the trial, and when the ship 
was off St. Catherine’s Point, a slide rod in the starboard 
main engine broke, and though this did not prevent the 
ship from going ahead with both engines the starboard 
engine was disabled from going astern. 





The new sloops Shearwater and Vestal were floated 
out of No. 2 dock at Sheerness Dockyard on Saturday, 
the 10th inst., in the presence of Admiral Sir N. Bowden- 
Smith, Commander-in-Chief at the Nore, Captain B. F. H. 
Henderson, C.B., superintendent of Sheerness Dockyard, 
and other officers. The Shearwater and Vestal have been 
built from the designs of Sir W. H. White, Director of 
Naval Construction, and were begun on Febru 1 last 
year. Their principal dimensions are as follow: Length, 
180 ft.; avert oy ft.; mean load draught, 11 ft. 6in.; 
displacement at load draught, 980 tons. Their arma- 
ment will consist of six 4in. quick-firing guns, four 
3-pounder Hotchkiss quick-firing gone, and two .45-in. 
Maxim guns. When commissioned the Shearwater and 
— will each have a complement of 104 officers 
and men. 


The French torpedo-boat destroyer Framée, built on 
the Loire, has arrived at Lorient to receive her armament 
and to undergo her preliminary trials. She is of the 
same type as the Durandal. Her length is 1814 ft. Her 
contract speed is 26 knots, but she is expected to attain 
28 knots. Her armament will consist of seven quick- 
firing guns and two torpedo tubes. She took 27 months 
to build. The Yatagan, another boat of the same type, 
will follow the Framée to Lorient in April. 








TRANS-SIBERIAN Rartway.—The last link in the Amoov 

section of the Trans-Siberian Railway has been com- 

oa and trains are now run to Habaiof:k, on the 
moov. 





BEDFORD GRAMMAR ScHooL.—We are pleased to state 
that the governors of Bedford Grammar School, in order 
to conform to modern educational needs, have instituted 
— classes for lads whose training is intended to fit 
them for entering the engineering industry. It is not 
contemplated to specialise by teaching engineering, the 
aim of the governors being to pay special attention to 
those subjects of which an engineer must have know- 
ledge, such ae mathematics, mechanics, electricity, &c. 
The study of the dead languages is, in many public 
schools, compulsory, and occupies the most important 
place in the curriculum. It is reassuring to find the 
governors of an old-established school in this country 
advancing with the times, and substituting for a classical 
system, a course of instruction that will prove useful to 
e student in his future career. 


Russtan Warsuirs.—The Russian battleship Cesare- 
vitch, which is being built at La Seyne by the Forges et 
Chantiers de la Mediterranne, is of the same type as the 
French battleship ace arg Her length is 361 ft., 
beam 76 ft., displacement 12, tons. She is built of 
Siemens- Martin steel, her sone armour deck being of the 
same material, The armour belt is 8 in. thick amidships, 
lessening to 4in. fore and aft. Above the armour belt isa 
further protection 6 in. in thickness reaching to the main 
deck. The protection of the casemates is 6 in., and that of 
the barbettes 10 in. thick. She will carry four 12-in , twelve 
6-in., and twenty 3-in., and 28 smaller quick-firing guns, 
and also six lo tubes, two of them submerged. The 
Borodino and the Orel, building at St. Petersburg, are 
sister ships of the Cesarevitch, but are 8 ft. longer, have 
700 tons greater disp! t, and the protection above 
the armour belt is an inch thicker. All three a have 
le 











principal guaranteed lines—the Great Indian Penin- 


When a piece of zinc is put in contact with a piece of 





1}-in. protection inst torpedoes. The engines dev 
1 eae hourneee The Taiperator Nicolai a tattleshic, 
has been fitted with Belleville boilers, 


245 ft.; breadth, 32 ft.; depth, 16 ft. lin. She has 
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In our issue of January 26, we gave on the two-page 
plate illustrations of the four-cylinder triple expan- 
sion engines of the United States protected cruiser 
** Denver ” acd her five sister-vessels, as designed by 
the Engineering Bureau of the Navy Department at 
Washington, of which Rear-Admiral Melville is chief. 
We now publish on our two-page plate and on the 
present page, in Figs. 13 to 16, further illustrations 
showing the general arrangement of the machinery 
in the vessel. In a subsequent issue we shall give 
other illustrations showing certain details of design 
of these engines, and postpone our description until 
the series is complete. Some details of the engines 
were given in our issue of January 12 (see 8 
ante), and details of the vessels were also published 
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in our issue of December 29 last (see page 819, 
vol. Ixviii.), in the report of the meeting of the Ameri- 
can Soeiety of Naval Architects and Engineers. 





H.M. TORPEDO-BOAT DESTROYER 
‘““VIPER,” WITH PARSONS TURBINES. | 
Tue upper illustration which we give on the opposite 

pase reproduced from a photograph taken of H.M.S. 
iper, when steaming 354 knots—gives a splendid idea 
of the success attained not only with Parsons steam 
turbines as a propelling power, but in the design of the 
hull to secure a high efficiency, for the wave line sug- 
ests & minimum of resistance for the great s ‘ 








he Viper has been built for the British Navy, her | 





| special characteristic being that she is fitted by the 


Parsons Marine Steam Turbine Company, Limited, of 
Wallsend-on-Tyne, with the now well-known oo 
turbine invented by the Hon. Charles Parsons. Fu 

details have already been given in ENGINEERING es 
vol Ixviii., pages 191, 221, and 256), of the principte 
of the system, so that it is not necessary here to enter 
into details. The vessel is 210 ft. long, 21 ft. beam, 
12 ft. 9 in. depth moulded, and displaces 350 en 
These dimensions differ little from those of the de- 
stroyers fitted with the ordinary reciprocating eae 
—the displacement is 25 tons more than the heaviest Ms 

the30-knot boats—and it becomes interesting tonote the 
increase in power for each successive addition to speec- 
The first boats of 26 knots had 3200 indicated horse- 
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power at command, then 27 knots required an increase 
from 4000 to 4200 indicated horse-power. When 
30-knot boats were built, it was found that the power 
had to be 6000 indicated horse-power; for 32 knots 
the power was found to be close upon 9000 indi- 
cated horse-power, and the turbine-propelled Viper 
has, it is said, attained her speed of 354 knots with 
11,000 indicated horse-power. In other words, the 
power for 26 knots was 124 indicated horse-power 
a ton of displacement ; for 27 knots, 15} indicated 
orse-power per ton ; for 30 knots, 20 indicated horse- 
power per ton; for 32 knots, 244 indicated horse- 
power per ton; and for 35 knots, 314 indicated horse- 
powcr per ton. It will be noted: that the increment 
in power just over 30 knots is not so great as under 
and over that speed, and that between 32 and 35 
knots it shows a quick upward movement, The other 
vessels make 400 revolutions, the Viper’s engines nearly 
three times this; and thus it was necessary, instead 








of having only two propellers, to fit «ight on four 
shafts, so as to secure the necessary forward thrust 
and the advantages of high rotary speed. 

There are two shafts on each side of the centre line 
of the ship, with two sets of compound steam tur- 
bines. The arrangement on both starboard and port 
sides is that the high-pressure turbine drives the 
outer, and the low-pressure turbine the inner shaft. 
On the inner shaft a reversing turbine is also fitted ; 
it runs idle when the boat is going ahead, and when 
it drives the ship sternward,- the forward turbines 
are idle. The speed astern is 15 knots. Our illustra- 
tion of the machinery shows one of the two duplicate 
sets having high-pressure, low-pressure, and reversing 
turbines. Thescrew shafts are carried by brackets as 
usual, and on each shaft two propellers are mounted, 
the after having a slightly larger pitch than the for- 
ward propeller. There are thus eight propellers. The 
thrust from the shafts is entirely balanced by the steam 








acting on the turbines, so that there is little friction. 
The multiple propellers, and the high rotary speed, 
with the absence of reciprocating parts, overcomes 
vibrations which, apart from their wearing effect on 
the hull and on the personnel, render gun prac- 
tice inaccurate. The weights are as follow : 
Boiler-room weights with water Tons Cwt. Qr. Lb. 
in boilers a oes it SOR BE Oo 
Engine-room weights with auxi- 
liary gear and water in con- 


densers ... ie ss pan (RE Eo HS 
Weight of propellers, shafting,&c. 7 14 2 0 
Total 160 15 3 5 


The boilers are of the Yarrow type, and the auxiliary 
machinery and condensers are of the ordinary type. 
The hull and all fittings are of the usual design. The 
official Admiralty trials will be looked forward to 
with great interest. 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—A fairly active business was 
done in the warrant market last Thursday forenoon, and 
in sympathy with the course of affairs in other specula- 
tive markets, prices were very firm. About 25,000 tons 
were dealt in, and Scotch iron was advanced 43d. per ton, 
and hematite-iron 5d. The market was easier in the 
afternoon on a little realising. Scotch iron gave wa, 
53d. per ton; Cleveland, 2d.; and hematite iron, 
per ton. The. sales amounted to 10,000 tons. The 
settlement prices were: Scotch iron, 68s. 104d. per 
ton; Cleveland, 69s. 6d.; Cumberland hematite iron, 
778.; Middlesbrough, 78:. A moderate amount of busi- 
ness was done on Friday forenoon, and the tone was 
easier on private cables from America, reporting another 
drop in the — of iron there, but stating that there was 
still a good demand for iron. The advices were certainly 
somewhat conflicting. About 15,000 tons of iron were 
sold, and Scotch and hematite iron both gave way 44d. 
per ton, and Cleveland iron 14d. per ton. In the after- 
noon only some 7000 tons changed hands, and prices were 
without further change. The settlement prices at the 
close were: 68s. 6d., 69s. 3d., 763. 6d., and 783. per ton. 
Business was almost at a standstill on Monday fore- 
noon, only some 3000 to 4000 tons being dealt in. 
Prices opened fiat, but completely recovered their ground 
and closed very firm, Scotch being 4d.. per ton better than 
on Friday, Cleveland 34d., and hematite iron 1d. per ton. 
In the afternoon about other 4000 tons were dealt in, and 
prices closed very firm, Scotch iron finishing 4d. up on 
the day, Cleveland 24d., and hematite iron 5d. per ton. 
At the close settlement prices were: 68s. 10}d., 69s. 6d., 
76s. 104d., and 783. per ton. Though not particularly 
active, the market on Tuesday forenoon was strong, and 
about 10,000 tons changed hands at higher prices. 
Scotch warrants gained 4}d. per ton at 69s. 24d., 
with buyers over, while Cumberland hematite iron 
advan 84d. per ton to 77s. 6d., and Cleveland 
was 14d. per ton at 64s. 74d. cash buyers. A small busi- 
ness was done in the afternoon round 5000 tons, and 
prices were flat. Scotch iron opened 24d. per ton down at 
69+, 34d. one month, and lost a further 1d. per ton at 
68s. 11d. cash and 693. 24d. one month. Buyers at the 
close were steady on the day at 68s. i0bd. per ton 
cash. Cleveland lost 54d. per ton, and left off 44d. 
ead ton on the day. Cumberland hematite iron 
eclined to 77s. 74d. one month, but subsequently a 
slight rally took place. Buyers at the close were 
d. per ton up on the day. The settlement prices 
were: 68s, 104d., 693. 3d., 77s. 44d., and 78s. per ton. 
Business was practically at a standstill this forenoon, 
when only some 2000 tons of iron changed hands. ‘there 
was a fall, ranging from 1d. to 24d. per ton. About 
10,000 tons were dealt in at the afternoon meeting of the 
ring. Cleveland fell 5d. and hematite iron 3d. per ton, 
Scotch gaining 4d. per ton. The settlement prices 
were: 68s. 104d., 69s, 76s. and 104d. The follow- 
ing are the current prices of No. 1 makers’ iron: 
Clyde, 833. 64. per ton; Gartsherrie and Calder, 
843.; Sore *2 enapy 893. eae tok — 
going all as shipped at Glasgow ; Glengarnock (shi 
at Ardrossan), 83s. ; Shotts err at Leith), Bes. ; 
Carron (shipped at Grangemouth), 85s. 6d. per ton. 
The following are the returns of shipments of Scotch pig 
iron for the past week: For the United States, 130 tons ; 
India, 203 tons; Australia, 120 tons; France, 385 tons ; 
Italy, 150 tons; Germany, 220 tons; Holland, 423 tons; 
Spain and Portugal, 300 tons; lesser quantities to 
other countries, and 3748 tons coastwise. For the 
week the total was 5146 tons, as in the same 
week of last year. In the early part of last week 
there were hopes of a speedy British victory in South 
Africa, and that circumstance materially influenced 
the iron market for good, but by the end of the week the 
adverse influence of a bad American report caused a 
strong downward movement, and prices closed with 
an undecided tendency, but still with a good ad- 
vance on the week. Several makers slightly advanced 
their prices for No. 1 pig iron. There was an addi- 
tional furnace put in blast, making the total blowing 
86, as against 83 in the same week of last year. _Hema- 
tite warrants, in which a considerable business was done, 
fluctuated in price between 75s. 64d. and 77s. 3d: perton. 


The stock of pig iron in Messrs, Connal and Oo.’s warrant | "74)}, 


stores stood at 219,313 tons yesterday afternoon, against 
223,845 tons yesterday week, thus showing a reduction 
for the week amounting to 4532 tons. 


_ Finished Iron and Steecl.—The makers of malleable iron 
in the Coatbridge district have this week issued circulars 
announcing an advance of 103. per ton in the price of 
bars, the quotations now being 9/. 15s. to 10. per ton. 
The price of steel is being well maintained, and there is 
still some difficulty in getting delivery of steel ordered. 
It may confidently be expected that the malleable iron 
makers in the Mother and other districts will follow 
the example set by Coatbridge. 

Sulphate of Ammonia.—Sulphate of ammonia is strong, 
business having been done this week at 12/. per ton for 
prompt delivery. i 

nm sa Copper Market.—Copper was dead idle last 
Thursday forenoon ; in fact, there were no quotations for 
the metal. The market was again idle in the afternoon, 
with still no official quotations, The forenoon market on 
Friday was again ey bo the prices were only nominal. 
One lot (25 tons) was bought in the afternoon at 72/. 5s, 
per ton, two months, with cash sellers asking 74/., 
and buyers offering 53. less per ton. The metal was 
quite neglected on Monday forenoon, and the quotations 
were again nominal. In the afternoon the market was 


unchanged. The market was only a nominal one yesterday 
forenoon, there being nei 


ther a transaction nor a quotation, 





No business was done either forenoon or afternoon, and 
the price fell 7s. 6d. in the forenoon to be made up in the 
afternoon. 

Cathcart New Bridge.—In the minutes of the Ren- 
frewshire Upper District Committee particulars are 

iven of a joint meeting with the sub-committee of the 

lasgow Corporation and of the Upper District Com- 
mittee, regarding the new bridge to be built over the 
River Cart at Cathcart. The bridge is to be 60 ft. wide, 
with a carriage way 40 ft. wide and 10 ft. footpaths. 
The total cost is estimated at 10,822/, 


Royal Scottish Society of Arts.—A meeting of thi® 
Society was held on Monday night, at which Mr. R. J° 
loney made communications in which he described 
@ new permanent-way joint and a new permanent-way 
chair. Dr. Black exhibited a number of photographs of 
trees that were blown down by the great storms experi- 
enced in this country in the year 1885. On the motion 
of Professor Ivison am, who presided, votes of 
thanks were awarded to Mr. Maloney and to Dr. Black. 





“Sexu’s DicrioNARY OF THE WoRLD’s Press.”—Mr. 
Henry Sell, 167, Fleet-street, London, E.C., has just 
issued his annual dictionary of the world’s Press at the 
price of 7s. 6d. It is pointed out that there are 2473 
newspapers in the British Isles, 521 of them being pub- 
lished in London, and the whole have their record carefully 
set forth under the town of publication; while in addition 
there is a complete list of all magazines, numbering 1685, 
and of quarterly reviews totalling 684. There is also a 
list of colonial and foreign papers, and, in addition, much 
important data as to. the trade and commerce of the 
colonies, with suggestive diagrams as to progress. . There 
is given a portrait and —— sketch of each colonial 
representative in London. me 500 pages are devoted 
to articles by well-known writers on such subjects as 
“The World’s Pressand its Development,” ‘‘ The United 
States Copyright Laws,” ‘‘The Uni States Presi- 
dential Election,” ‘Treaties of Commerce and Naviga- 
tion between Great Britain and Foreign Countries,” and 
to popes | gossip and cyclopedic information which 
will be useful to the general newspaper reader. 


First Trsts.—The British Fire Prevention Committee’s 
testing station was again the scene of some important 
fire tests on the afternoon of last Wednesday, the 7th 
inst., two solid (three thicknesses) wood doors and a floor 
of fir joists with 5-in. concrete filling being under investi- 

ation. The Council of the committee was represented 
Sir John Taylor, K.C.B. (H.M. Office of Works), and 

r. H. H. Collins (past president, District Surveyors’ 
Association), Mr. Edwin O. Sachs, the chairman, and 
most of the members of the executive being engaged in 
the testing operations. There was an unusually strong 
attendance of district surveyors and other public and 
insurance officials, having special regard to the floor under 
investigation, the compliance of which with the require- 
ments of the Building Act, is the subject of considerable 
controversy. A number of members of the commercial 
section of the committee also’ attended at the special in- 
vitation of the executive, headed by their sectional chair- 
man, Mr. F. R. Farrow. The importance of the tests 
precludes any description until the issue of the official 
reports beyond a record of the fact that they were exe- 
cuted in a highly satisfactory manner. Unfortunately, 
however, Mr. F. R. Farrow, who was actively engaged 
in the management of the floor test, met with an accident, 
having his right eye somewhat seriously burnt, an injury 
which will confine him to his room for some days. 








EneuisHh Rattway Resvuits.—The following Table 
shows the dividends and balances carried forward as a 
result of the past half-year’s working, with the figures 
for the corresponding half-year in 1898 : 


July to December. 
1899. 1 


898. 
Company. - Bal- - Bal- 
Div. aan. Div. omni: 
pc §£ pc ££ 

Tondon and Brighton ... 7? 21,835 8} 29,314 
Great Eastern ... sw vis 55,142 65f 51,642 
Great Central Pref. ... wt | 1,198 .. 6,268 
Metropolitan a .. Sf 18,341 32 17,281 
ilbury ... sis sbi - 2 930,144 7 21,911 
Lancashire and Yorkshire ... 54 23,000 22,227 
South-Eastern ... ee ra 1,600 13,976 
Chatham Firsts... a w- 44 64,999 44 79,591 
South-Western ... aes . 8 25,247 8 18,316 
North-Eastern .. ak .. 7 62,754 74 43,395 
North London ... pie ace ae 7,230 74 7,250 
North Stafferdshire... we Hi 5,150 Hi 4,845 
Hull and Barnsley 3 11,252 3 18,440 
Great Northern... te ... 42 25,873 54 33,270 
Metropolitan District ... sie 381 1} 218 
Great Western ... aKa -- 2 465,190 54 43,141 
North-Western ... i 89,891 8 87,505 
Midland Def. 39,000 4 39,162 


Ten companies are able to maintain the dividend of the 
corresponding half-year, and five of the companies have 
less to divide, viz., London and Brighton by 4 per cent.; 
South-Eastern by 1} cent.; Great Northern by 4 per 
cent.; London and North-Western by } per cent.; and 
Midland by 4 per cent. The Great Western increase is 
due to the 1898 dividend being reduced by the Welsh 
coal strike. A princi cause in many cases is the 
higher price of fuel. The following show increases in 
the coal bill over the corresponding period a year ago: 
North-Eastern, 26,0002. ; Great Eastern, 24,500/.; Great 
Central, 52,000/.; Lancashire-and Yorkshire, 35,0000. ; 
North-Western, 67,000/. ; Great Western, 31,0007. ; Mid- 
land, 60,0007. ; and Great Northern, 40,0002. 


}Jmand. House fuel is in brisk deman 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday 

Coal and Metal Exchange for Shefield.—The Shetiield 
Chamber of Commerce at their meeting last week took 
into consideration the practicability and advisability of 
establishing a coal and metal exchange in the city. After 
full discussion, the Chamber decided to communicate with 
all the traders in the city likely to be interested in the 
subject, with the view of seeing if there is a consensus of 
opinion that such an exchange would be desirable. If 
such a consensus exists, the Chamber will be prepared to 
take the matter up and establish an exchange. 


The Hull Coal Trade.—The official return of the ton. 
nage of coal imported into Hull during last month from 
the South Yorkshire collieries was issued this week, and 
shows that a steady business was done during the first 
month of the year. The total imports during the month 
reach 239,456 tons, as against 203,552 tons, an increase of 
35,904 tons. Coastwise the quantity sent totalled 43,388 
tons, of which 36,195 tons were forwarded to London, 
The exports reached 95,410 tons, as against 94,840 tons 
in January, 1899. The chief exports were: Germany, 
15,000 tons; Sweden, 12,000 tons. The year has opened 
well and an active season is looked for when the Baltic 
ports open. Although some months distant several large 
contracts have been placed at 13s. and 133. 6d. per ton. 
A striking feature of the return is the increased business 
being done from the West Riding coalfield. All the lead. 
ing West Riding collieries improved their tonnage last 
month compared with what they sent last year. The 
leading position, however, is still held by a South York. 
shire colliery, which has nearly doubled its tonnage, 
—— no less a quantity than 42,600 tons during the 
month. 


The Coal Supply of Shefield.—Althovgh during the 
past month there has not been much to complain of in 
respect to the working of the mineral traffic, both the 
railway companies which serve Sheffield have quite as 
much traffic as they can carry. Extreme scarcity and 
dearness still characterise the coal trade, and there are 
very few of the larger firms who can obtain more than a 
day’s supply of fuel at a time. A few hours’ delay in 
deliveries would mean a stoppage in many of the steel, 
file, and engineering works. 

Sheffield District Railway Company.—The report of 
the directors of the above company for the year ending 
December 31, 1899, states that the construction of the 
railway and works has made good progress, and the com- 
pletion and opening for traffic will take place in the 
coming spring. A Bill has been deposited to obtain 
powers for the construction of another branch line, the 
acquiring of the necessary land, and for the raising of the 
capital for these purposes. The engineer's report states 
that the works at the Attercliffe Station are practically 
completed. The works on the and Brightside 
portion of the company’s undertaking are fast drawing 
towards completion, and about half the permanent way 
for both main line and sidings has been laid. The station 
buildings and the platforms at Tinsley-road are far ad- 
vanced, and the buildings and platforms at Catcliffe 
should be ready for use in ns 


South Yorkshire Coal Trade.—The coal trade of South 
Yorkshire continues in a very buoyant condition and 
prices are said to be higher than at any time for 15 or 20 
years. Orders come to hand almost quicker than the 

its can execute them, and a much greater volume of 
Eeclneen could be done were the ven. pd equal to the de- 

consequent on the 
severe weather. 


Iron and Steel.—The heavy branches of trade in this 
district are all in a ve Fay 9 open condition, and prices 
are now being obtained for both raw material and manu- 
factured iron which a year ago would have been thought 
ee pe ganna All the firms who @ war material are 
full of work, and the greatest pressure is being put on 
them for early delivery. The iron manufacturers of the 
Sheffield district last week further advanced the prices of 
merchant iron 10s. per ton. Bars are now quoted by 
merchants at 11/. 8s. upwards per ton. 





Yor« Tramways.—The report of the York gape 
Company Limited, states that the gross receipts for the 
past half-year amounted to 2264/. 14s. 2d., and the work- 

meral expenses to 4544/. 5s. 9d., showing & 
5d., which it is proposed to appro- 
priate as follows: Interest on 5 per cent. debenture 
stock, less income tax, 445/.; dividend at the rate of 6 per 
cent. per annum, free of income tax, on share capital, 
266/.; and balance carried to reserve fund for renewals 
and contingencies, 3997, The number of passengers carried 
during the half-year was 498,088, 


Locat GOVERNMENT ANNUAL AND OrricraL Dirgctory. 
—This work, edited by Mr. S. Edgecumbe-Roger, an¢ 
issued at 2s. 6d. from the ‘ Local Government Journal 
office, 2, Dorset-street, Fleet-street, E.C., gives a com- 
plete list of the officials connected with the local and 
county boards, with a record of the functions and respon. 
sibilies of the organisations they re’ nt, a list of 
London parks and open and other memoranda of 
interest to all interested in local government. There is 
also a record of the year’s doing, legislatively, and other- 
wise, with summaries of reports of commissions, &c. ; 
information respecting the growth and cost of electric 
traction, statistics dealing with the vaccination question, 
facts about the housing question, the legal decisions 0 
the year affecting local government pensions, and figures 
bearing upon municipal rating and finance, 


ing and 
ce of 720/. 5s. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
numerous attendance on ’Change, the market was strong, 
and a fair amount of business was On Con- 
tinental account inquiries was reported good, and if in- 
telligence from the seat of war was only of a cheerful 
kind substantial age ot orders would undoubtedly be 
placed. It must be admitted that the least disquieting 
news from South Africa checks buying at once. Prices 
yesterday were strong. Makers adhered firmly to the 
rates they have stuck out for all the winter, despite 
fluctuations in warrants caused by war news, and it was 
satisfactory to see that merchants had raised their figures 
to the same as producers. No. 3 g.m.b. Cleveland pig 
iron was 703. for prompt f.o.b. delivery, and in the early 
part of the day there were buyers prepared to pay 
that figure for delivery over the next few months, 
but later in the day the market eased a little, 
and purchasers endeavoured to obtain the ruling quality 
at rather below the foregoing quotation. The lower 
qualities were still very scarce, but the make may 
be greater directly, as several furnaces are running 
on slack blast owing to shortnessof coke. No. 4 foundry 
pig was 693. to 69s, 3d. and grey forge 68s. 9d. ‘to 693,.— 
the latter being particularly scarce. Mottled ard white 
iron were practically unobtainable, and there were no 
reliable quotations for them. Middlesbrough warrants, 
after ising 69s. 74d., eased by the close to 69s. 24d. 
cash buyers. East coast hematite pig was a gocd deal 
asked about, but sellers had very little to dispose cf for 
early delivery. From 80s. to 82s. 6d. was quoted for 
Nos. 1, 2, and 3. There was no quotation for Middles- 
brough hematite warrants. Rubio ore was a little firmer, 
about 21s. ex-ship Tees being the general quotation for 
early delivery, but more was asked on forward account. 
Freights Bilbao-Middlesbrough showed a slight improve- 
ment, 5s. 104d. to 6s. being named for prompt charterings, 
and up to 7s, for tonnage ahead. To-day there was no 
new feature of importance in the market. Quotations 
for makers’ iron were altogether unaltered, and the x | 
change in price was of Middlesbrough warrants, which fell 
by the close to 693. cash buyers. 


Manufactured Iron and Stecl.—In all departments of 
these two important branches of the staple industry, there 
is great activity and prospects for the future are en- 
couraging. Although, however, manufactured iron in the 
west of Scotland has again been advanced, prices here are 
not quotably changed. At the same time, when early de- 
livery is insisted on, more than the market rates have to 
be paid. Common iron bars are 9/. 5s.; best bars, 97. 15s. ; 
iron ship-plates, 8/. 5s.; iron ship-angles, 8/. to 8/. 2s. 6d.; 
steel ship-plates, 8. 2s. 6d.; and steel ship-angles, 8/.— 
all less the customary 24 per cent. Heavy sections of 
steel rails keep at 7/. net at works. The over-sea de- 
liveries of manufactured iron are very satisfactory. 


Coal and Coke.—Heavy falls of snow have impeded 
the passage of coal from pit to staith. Quotations are 
high. Bunker coal has sold at 16s. The demand for 
coke continues very good, and medium blast-furnace 
qualities delivered here are fully 25s. 6d. Several con- 
tracts have been made at about that price for delivery 
over the first half of the year. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has shown indications 
of renewed activity, which is largely due to the fact that 
the home Government is again in the market for a large 
— of coal to be delivered between February and 

une. The requirements of the Admiralty yg the pre- 
sent occasion are stated to be between 150, tons and 
180,000 tons. The best steam coal has been making 24s. 
to 25s. per ton; while secondary qualities have brought 
21s. 6d. to 23s. per ton. Household coal has bsen in 
improved demand, No. 3 Rhondda large has made 21s. 6d. 
to 22s. 6d. per ton. There has been a good inquiry for 
coke, and prices have been well maintained, foundry 
qualities have been —— = to 33s. per ton,, while 
furnace coke has brought to 303. we ton. As regards 
iron ore, the best rubio has made 20s. 6d. to 21s. per ton. 


South Wales Coal and Iron.—The exports of coal, 
foreign, from the five principal Welsh ports last month 
were 1,616,368 tons, while the exports, coastwise, were 
335,842 tons. In these totals Cardiff figured for 1,195,506 
tons and 197,450 tons respectively ; Newport, for 239,173 
tons and 77,841 tons respectively ; Swansea, for 151,202 
tons and 42,777 tons respectively ; Port Talbot, for 15,071 
tons and 11,224 tons respectively ; and Llanelly, for 15,416 
tons and 6550 tons respectively. The exports of iron and 
steel from the five ports last month were 3322 tons; o 
coke, 9415 tons ; mia patent fuel, 35,271 tons. 


Mount Stuart Graving Dock Company.—The report of 
the directors of this company for the year ending De- 
cember 31, 1899, states that the ce to the credit of 
the profit and less account, after providing for depre- 
ciation upon plant, machinery, furniture, &c., is 
19,900/. 17e. 6d. An interim dividend of 2/. per share 
was paid in July, 1899, and the directors recommend a 
further dividend of 2/. per share and a bonus of 1/. per 
, Lape of income-tax), leaving 17,1817. 8s. to be carried 


Great Western Railway.—The report of the directors of 
the Great Western Railway Company, for the half-year 
ending December 31, shows the gross receipts to ave 
amounted to 5,637,995/., showing, as compared with 
5,182,712). for the corresponding half of 1898, an increase 
of 455,2832. The expenditure for the half-year was 
3,271,518/., as compared with 3,066,259/.. an increase of 


205,2597. The balance available for dividend w the 
ordinary stock is 989,9397. This will admit of a dividend 
on the ordinary stock at the rate of 7 per cent. per 
annum, leaving 45,190/. to be carried forward, as against 
43,1417. carried forward in the corresponding half-year. 
The works of the South Wales and Bristol Direct Rail- 
way, and the construction of the Rhos line, near Wrex- 
ham, have made rogress during the half-year. The 
Avonmouth line has been opened for goods traffic, and 
the widening of the Berks and Hants extension line 
between Hungerford and Woodborough, a distance of 
174 miles, has been completed and brought into use. 
Steps are being taken by the Great Western and Great 
Central Railways Joint Committee, under an Act of 
1899, to exercise their powers for the construction of a 
line between Northolt and Grendon Underwood. A vote 
of the proprietors is asked for expenditure amounting to 
1,070,0002., a following items: Avonmouth 
and Severn Tunnel Railway, 8000/.; Golden Valley Rail- 
way, 20,000/.; improvement of Ely on Railway, 
30,0001. ; widening between Newport and Cardiff, 30,000/.; 
coal and mileage dépét at Pengaur, Cardiff, 45,000/.; an 
rolling stock, 257.0000. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The seventy-eighth half-yearly meeting of this 
company was held at Bristol on Thursday, Colonel Savile 
presiding. The secretary (Mr. J. Bicknell) read the 
directors’ report, which showed a disposable balance of 
85777. 53s. 4d., and recommended a dividend at the rate of 
10 per cent. per annum, free of income tax. The chair- 
map, in moving the adoption of the report and accounts, 
said there was really no need for him to make a speech. 
This was the seventy-eighth half-yearly meeting, and he 
thought he might safely say that at 75 or 76 meetings 
the directors had recommended a 10 per cent. dividend. 
The report was adopted, and the dividend recommended 
was declared. 


Avonmouth and the Severn Tunnel.—A new mineral 
line, connecting Avonmouth with the Severn Tunnel 
Railway at Pilning, was omene on Monday. The line, 
which has been constructed 7 the Great Western Railway 
Company, is 7 miles in length. 





HUDDERSFIELD TrAMWaAYs.—A step towards overhead 
electric traction on the Huddersfield Corporation tram- 
ways was made on Tuesday, when the foundation of a 
new electricity generating station was laid. The site, 
which measures about an acre, will afford a space for any 
future extensions. There are 26} miles of single tram 
lines in the borough, and it is intended to ad 
44 miles to them, and to lay single lines outside the 
borough to a length of 19 miles, making a total length of 
50 miles of single lines, extending over 47 miles of road. 
The buildings about to be erected have been designed by 
Mr. K. F. Campbell, borough engineer and surveyor. 
They comprise an engine-house and boiler-house, a large 
car shed, car-repairing sheds, and workshops. They 
will be built substantially of stone in a plain style, 
and the engine-house will be lined with white glazed 
bricks. The engine-house will be adapted for en- 
an and electrical plant of 3000 horse-power, and the 

iler- house for atleast nine large Lancashire boilers. 
At first, however, plant will be put in only sufficient 
for running one section of the trams, namely, along 
Manchester -road, Buxton-road, and New-street to 
St. George’s-square, thence to Marsh, Edgerton, Lind - 
ley, and Outlane, and in other directions to Lockwood, 


Linthwaite, and Slaithwaite, a distance of 11 miles. For | bea 


this purpose contracts have been concluded with Messrs. 
Greenwood and Batley, of Leeds. The cost of the build- 
ings for the whole scheme, and the plant for the first 
section, will be about 60,0002. 





THe Manuracture or Heavy Moorina Cuarns.—On 
Monday, February 12, at 7.30 pe a meeting of the 
graduates of the Institution of Mechanical Engineers 
was held. Mr. E. Windsor Richards, past-president, 
occupied the chair. A paper was read by Mr. Theodore 
Schéntheil on “The Manufacture of Heavy Mooring 
Chains.” The author’s paper dealt with the manu- 
facture of the heavy chains used by the Admiralty for 
mooring warships to buoys. These chains are made of 
carefully selected scrap iron. They are made in 10- 
fathom lengths, each link being 3 ft. long in the clear. 
The section of the link was 3? in. square, the edges 
being flattened to prevent injury. @ scrap iron is 
heated in a Siemens gas furnace, and worked to a 
section 4% in. mueee At this stage the metal for 
one link weighs about 54 cwt. The link is then heated 
in the middle and bent in a special hydraulic bend- 


f|ing machine, having a stroke of & ft., and giving a 


total pressure of 215 tons. ~ This machine can bend 
40 links per diem. The welding of the link is performed 
in another hydraulic press, having a 16-in. cylinder, and 
a working pressure of 1} tons ‘og square inch. The 
welded end is then trimmed up by band. A 10-fathom 
length of the finished chain weighs 44 tons. In testing 
the link a tensile load of 130 tons is applied, the ultimate 
— of the link being about 640 tons. One link is 
usually cut from every five links of chainmade. The ulti- 
mate tensile strength of the iron used is 21 tons per square 
inch. The discussion was opened by Mr. Cooper Penn, 
who related the history of heavy mooring chains from the 
days of their invention by a naval officer, down to the 
present day. The chairman addressed some valuable 
remarks to the meeting on the relative merits of wrought 
iron and mild steel for chain-making. He thought that 
the chief difficulty in using steel was the unreliability of 








welding, on which so much depended in the case of a 
chain link. 


MISCELLANEA. 


THROUGH purchases, &c., the bulk of the coasting 
trade of South-Eastern Asia appears to be passin 
into German hands. The number of ports at whic 
German steamers call is being continuously increased, 
and several new steamers are being built for this trade, 
so that Germany will soon have some forty steamers 
engaged in it. 

The Labour Department of the Board of Trade has 

repared a number of diagrams dealing with various 

ranches of labour statistics to be exhibited in the Social 
Science Section of the forthcoming Paris Exhibition. 
These diagrams will be on view to the public to-day 
(Friday), at 43, Parliament-street, S.W., from 2 p.m, to 
Spm. The diagrams (26 in all) are intended to illus- 
trate for a series of years the fluctuations which have 
taken place in employment, wages, and prices, together 
with statistics of trade disputes, trade unions, work- 
men’s co-operative societies, industrial accidents, and 
occupations of women. 


The Russian authorities are continuously endeavouring 
to improve and advance the mining industry of the 
country. It is under contemplation to erect a High 
School for the Mining and Kindred Industries in the 
Government of Perm, and the local institutions are 
a anaeay 4 prepared to financially assist the scheme, 
although the Government is expected to find the greater 
portion of the money. It is also proposed to divide the 
Administrative Mining Department of South Russia, so 
that for the future the Kriwoi Rog iron-ore district and 
the metallurgical factories of the Government Iekateri- 
noslow will form one administrative district, This ‘new 
arrangement has long been needed, more especially since 
the district just referred to has begun to {develop so 
rapidly, 

Although the snowstorm of last week was not a very 
serious one, it did an enormous amount of damage to the 
overhead telephone wires in the Metropolis. On the 
following morning 4531 subscribers’ circuits were broken 
down, and 503 junction wires connecting exchanges ren- 
dered useless, the result being that 12 exchanges were 
completely isolated. As a minor matter, it may be men- 
tioned that the storm totally destroyed 87 poles and 
standards, and seriously damaged 185 more. Nine 
hundred men were immediately set to work, and working 
continuously since, have restored the convenience of the 
telephone to over two thousand subscribers ; but it will 
be five or six weeks before the London service can be re- 
stored to its normal condition. Such a list of casualties 


q|should form the strongest argument in favour of the 


London County Cuouncil granting the National Tele- 
phone Company leave to put its wires underground, 
which it can do by Act of Parliament, in order to pre- 
a a like serious interruption to the service occurring 
in future. 


A dinner was held at the Automobile Club, 4, White- 
hall-Court, London, S.W., on Wednesday, February 14, 
in honour of Major R. E. Crompton, a member of the 
Committee of the Club, who is about to leave for South 
Africa in command of a detachment of the Electrical En- 
gineers’ Volunteer Corps. Major Crompton and the 
officers and men of the detachment have cam incorpo- 
rated as an arm of the Regular Service. They are takin 
out to South Africa two trains, both drawn by sm 
traction engines. Hach train consists of a tender and 
store wagon and two light gun carriages, each ing an 
electric searchlight projector, and a two-wheeled i 
ring a drum of electric cable. The purpose of the 
train is to provide a light and mobile service of electric 
searchlight for use at the front. Mules can be harnessed 
to the limbers bearing the projectors, which can be se} 
rately taken to any spot desired—the cable unrolling 
from the two-wheeled vehicle as the limber is drawn 
over the country. The traction engines work thedynamos 
from which the neceseary electric curren’ is provided. 
Half the detachment—some 20 men—are provided with 
bicycles, on which are fitted drums containing fine tele- 
graph or telephone wire, and by this system it is hoped 
that over any ridable ground three cyclists can lay a mile 
of field telegraph in 15 minutes—or 20 over ground where 
the machines have to be pushed. 





Messrs. HARLAND AND Wo.rr AND Be.rast. —It 
may be remembered that there was some difficulty 
between Messrs. Harland and Wolff and the Belfast 
Harbour Commissioners in reference to ground for ex- 
tension of the works, and it was even said that the firm 
were contemplating removal from Belfast. It has now 
been finally settled that Messrs. Harland and Wolff will 
have all the ground asked for at rentals at the rate of 807. 
per acre per annum and 60/. per acre per annum respec- 
tively, and the Commissioners to have the right to a corner 
piece of ground at the Abercorn road at any time, if 
required, on six months’ notice, to enable a channel to be 
made from the Musgrave Channel into the Abercorn 
Basin, if found necessary. A lease of the above-men- 
tioned ground to be granted for 31 years on the same 
conditions as Messrs. Harland and Wolff's existing leases. 
Messrs. Harland and Wolff’s present leases to be surren- 
dered, and a new lease for 31 years to be granted on the 
parvo terms and conditions. Further, that Messrs. 

arland and Wolff be offered ground for a graving dock 
on the same terms and conditions as offered to the Admi- 
ralty, or that the Commissioners build such a graving 
dock, Messrs. Harland and Wolff, in their new lease, 
guaranteeing that if the receipts from such new dock 
shall, in any * ai be less than 5000/., Messrs. Harland 
and Wolff will make good the deficiency to an extent not 





exceeding 2000/. per annum. 
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PARIS INTERNATIONAL EXHIBITION; LARGER FINE ART BUILDING. 
(For Description, see Page 213.) 
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NOTICES OF MEETINGS. 


INSTITUTION OF CIviL ENGINEERS.—Tuesday, February 20, at 
8 p.m. Papers to be further discussed: 1. *‘ Moving Loads on 
Railway Underbridges,” by Mr. W. B. Farr, Assoc. M. Inst. 
C.E. 2. ‘* Note on the Floor - of Girder Bridges,” by Mr. 
C. F. Findlay, M.A., M. Inst. C.E. The next paper for considera- 
tion will be: ‘Corrosion of Marine Boilers,” by Mr. John Dewrance, 
M. Iost. C.E.—Students’ visit, Friday, February 16, at 2 mew to 
the Great Northern Railway, King’s Cross and Hornsey Widening. 
(Assemble at Hornsey Station. Train from King’s Cross (Suburban) 
to Hornsey, 1.47 p.m.). Students’ meeting, Friday, February 23, 
at 8 p.m. Mr. John I. Thornycroft, Member of Council, in the 
chair. Paper to be read : ‘‘ Bearing Springs,” by Mr. B. Hum- 
phrey, Stud. Inst. C.E., and Mr. H. E. O’Brien, B.Sc. (Victoria), 
Stud. Inst. C.E. 

INSTITUTION OF MECHANICAL ENGINEERS. — Thursday evening, 
February 22, at 8 p.m. at the Institution. Papers to be read and 
discussed together: ‘‘Improvements in the Longworth Power- 
Hammer,” by Mr. Ernest Samuelson, Member, of Banbury ; and 
** Portable Pneumatic Tools,” by Mr. Ewart C. Amos, Member, of 
London. The chair will be taken by the President, Sir William H. 
White, K.O.B., LL.D., D.Sc., F.R.8. 

INSTITUTION OF MXCHANICAL ENGINEERS ; GRADUATES’ VISIT,— 
Saturday, February 17, at 2.30 p.m. The Central London Railway 
Dépé6t. Assemble at Caxton-rcad entrance, 200 yards from Shep- 
herd’s Bush Green. 

Society or Arts.—Wednesday, February 21, at8 p.m. ‘‘ Artistic 
Copyright by Mr. Edwin Bale. Sir Lawrence Alma Tadema, 
R.A., will preside. 

THE INSTITUTION OF ELECTRICAL ENGINEERS. — Thuraday, Feb- 
ruary 22, at 8 p.m., at the Institution of Civil Engineers. ‘‘The 
Standardisation of Electrical Engineering Plant,” by Mr. R. 
Percy Sellon, Member. (Adjourned discussion). S.udents’ visit 
on Saturday, February 17, at1la.m., to be paid to Davis-street 
Station of the Westminster Electric Supply Company. Meet at 
Davis-street Station. On Thursday, February 22, at 2 p.m., to 
the works of the Incandescent Electric Lamp Company, Brook 
Green, Hammersmith. Meet at the works. 

TuE INSTITUTION OF MINING AND MeTaLLURGY.—Wednesday, Feb- 
ruary 21, 1900, in the Lecture Hall of the Geological Museum, 
Jermyn-street, S.W., at 8 p.m. To read and discuss the following 

apers: 1. ‘On the Development of Silver Smelting in Mexico,” 
by Otto H. Hahn, M. Inst. M.M. 2. ‘‘Segregation of Mine 
Accounts,” by W. B. Middleton, M. Inst. M.M. 3, ‘* Notes on a 
Novel Association of Gold,” by Henry F. Collins, M. Inst. M.M. 

Royat InstirvTioN OF GREAT BRITAIN.—Friday, February 23, 
at 9 o’clock. Discourse by Professor John H. Ponting, D.Sc., 
F.R.S., on ** Recent Studies in Gravitation.” Afternoon lectures 
next week, at 3 o’clock. On Tuesday, February 20, Professor E. 
Ray Lankester, M.A., LL.D., F.R.S., on ‘‘The Structure and 
Classification of Fishes” (Lecture VI.). On Thursday, February 22, 
Professor H. H. Turner, M.A., F.R.S., on ‘‘ Modern Astronomy” 
(Lecture III.). On Saturday, February 24, Mr. W. L. Courtney, 
M.A. LL.D., on ‘The Idea of Tragedy in Ancient and in Modern 
Drama” (Lecture III.) 

Hutt AND District INSTITUTION OF ENGINEERS AND NAVAL 
ArcuiTects.—Monday, February 19, at 8 p.m., at the Parochial 
Offices, Bond-street. ‘*A New Method of Improving Circulation 
in Steam Boilers,” by Mr. J. Greig (Messrs. Cooper and Greig), 
Dundee. Illustrated by lautern slides, &c. 

Roya MerroronoaicaL Society.—Wednesday, the 21th inst., at 
7.30 p.m., at the Institution of Civil Engineers, Great George- 
street, Westminster. The following papers will be read : ‘‘ Re- 
port on the Phenological Observations for 1899,” by Mr. Edward 
Mawley, F.R. Met. Soc., F.R.H.S. ‘‘ Results of Percolation Ex- 
ro sy Rothamsted, 1870-99,” by Mr. Robert H. Scott, 
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‘ELECTRIC ENERGY IN BULK. 


Now that Parliament has assembled, the atten- 
tion of the profession is again directed towards the 
large number of engineering projects which lie 
awaiting inquiry in the committee rooms. As 
shown by the accounts we published at the end of 
November and in the early issues of December, 
there are very many schemes to be investigated, 
although there are none of great magnitude. 
Among the most interesting are those which con- 
cern the distribution of electric energy “in bulk” 
as the phrase goes. The principal of these are 
promoted by the Tyneside Electric Power Com- 
pany, Limited, the South Wales Electrical Power 
Distribution Company, the Lancashire Electric 
Power Company, the Midland Electric Corpora- 


| tion for Power Distribution, the County of Durham 


Company, and a second company in Durham. The 


233 | Tyneside Company will have a capital of 500,0001., 


and propose to establish stations from which 
energy will be transmitted throughout the whole 
of the manufacturing districts on both sides of 
the Tyne, from Blaydon to Newburn on the 


‘west, to Tynemouth and South Shields on the 


east. In this area there are an immense number 








of works of many varieties, including quite a large 
chemical industry. The South Wales Electrical 
Power Distribution Company propose a capital of a 
million sterling with which to equip three gene- 
rating stations, situated respectively at Neath, 
Pontypridd, and Pontypool, with a network of 
mains covering the whole of the county of Glamor- 
gan, and so much of Monmouthshire as lies 
to the west of the River Usk. The scheme 
of the Lancashire Electric Power Company is the 
most extensive of the three, as powers are sought 
for the supply of electricity to the whole of the 
county of Lancaster south of the River Ribble. 
These schemes, if they obtain the sanction of Par- 
liament, will be of immense importance to the 
country, since they will bring cheap and convenient 
power to the door of every manufactory in their 
district, and to every place where manufacture is 
feasible. At the present time there are a large 
number of provincial towns in the neighbourhood 
of the more populous cities which are making great 
efforts to call the attention of manufacturers to the 
advantages they offer, in the shape of cheap land, 
abundant water, low rates, moderate house rent, and 
the like. If to these they could add ready-made 
power their positions would be immensely im- 
proved in relation, at any rate, to the smaller 
class of industrials, who shrink from sinking their 
capital in engines, boilers, and chimneys. We 
have only to make a very cursory survey of the 
country to recognise that it is cheap power and 
water which determine the location of works in the 
first instance, and that where these are to be ob- 
tained, high chimneys spring up almost spontan- 
eously. It needs no prophet to foretell that in a 
district in which power can be obtained at moderate 
rates there will be a rapid increase of industrial 
activity, with all the prosperity that naturally 
follows such a change. 

One would imagine that municipalities would 
eagerly welcome such an addition to their re- 
sources, especially the smaller ones which have 
everything to gain and nothing to lose from it. 
But, unfortunately, such is not the case. A large 
number of the representatives of Lancashire towns 
have undertaken to oppose the Bill affecting that 
county, partly because the promoters will have the 
power to break the streets, but more particularly, 
apparently, because they resent all private enter- 
prise which extends beyond the four walls of a 
factory. The modern town councillor lies dreaming 
of the time when all the rates will be paid out of 
the profits of municipal trading, quite oblivious of 
the fact that a very small addition to the general 
prosperity of the town is of far greater importance 
than a reduction of rates. While trade is good 
there is no grumbling at the public burdens ; it is 
only when there is depression that there is a cry for 
retrenchment. The great business of a town council 
is, therefore, to foster local enterprise in every way 
possible, Our national prosperity has been founded 
on cheap power, and the same cause may be ex- 
pected to bring local prosperity. As has been pointed 
out by Mr. W. L. Madgen, in his pamphlet on 
‘* Electrical Power Distribution and the Commercial 
Development of Provincial Districts,” a great deal 
of work which should raturally and properly be done 
by local tradesmen is now obtained from a distance, 
because even the simplest machine-tool needs an 
engine of some kind to run it. With a convenient 
source of power on the spot, a great deal of money, 
which now goes elsewhere, would be kept in a small 
town. Like the small tradesman, the sinall town 
is getting squeezed out of existence, It can buy 
everything cheaper than it can make it, and hence 
all trade, except mere distribution, languishes. 
Our political economists deplore the growth of 
large cities, and the depletion of the country, and 
at the same time town councils oppose every 
attempt to bring back their waning prosperity for 
the sake of their possible trading profits. 

The distribution companies, or most of them, ask 
for no monopoly, and expressly divest themselves 
of the power to compete with municipalities in any 
field that; can be fairly claimed by the latter. The 
sole thing they ask is permission to lay their mains 
under the roads and streets to enable them to 
reach wholesale consumers. They do not propose 
to undertake general lighting unless requested ; 
they will sell the municipality electric energy in 
bulk to be distributed by it, if it chooses to buy 
it, or they will leave it free to generate its own. 
In regard to breaking the roads ample safeguards 
are offered to the town and district councils to 





insure the work of reparation being adequately 
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performed. No doubt there will be some little 
temporary inconvenience to the inhabitants, but 
it needs a very slight acquaintance with the streets 
of provincial towns to understand that this is a 
matter of small consequence. The surfaces are 
either macadam or pitching, and are rapidly made 
good. When the City of London, to obtain a com- 
peting source of electric current, has deliberately 
subjected itself to having all its streets opened, the 
inhabitants of a country town may easily bear their 
much smaller inconvenience to obtain the immense 
benefit of cheap and convenient power supply. 

One of the chief causes of municipal opposition to 
these distribution schemes is the fear of losing the 
chance of supplying current for motors. . To learn 
how small is that chance, we have only to study the 
load diagrams of afew towns. With small exceptions 
this source of demand is infinitessimal, and it 
must remain so at —— prices. In some few 
places, notably at nchester, energy is being 
supplied at cheap rates, but even these are 
much above those contemplated by the distribution 
companies. For instance, the Tyneside Company 
are already quoting 3d. ia unit for the first 100 
hours per quarter, and 0.9 penny per unit for 
subsequent hours. They realise that it is a busi- 
ness to be nursed by the offer of tempting terms, 
which can scarcely pay in the first instance. Herein 
lies the difference between private enterprise and 
municipal management. The town council cannot 
speculate with the ratepayers’ money. It can only 
follow a path which has been trodden hard by 
others, and even then it must walk warily. In 
any case, the scope of its operations is determined 
by its area, and this is far too small in most instances 
for any action on a large scale. The municipality 
is a retail trader, and must necessarily remain so. 
Its operations can only be on a small scale, and 
must always suffer the disadvantages which attend 
a restricted output. 

Further, a municipality is in the position of 
a manufacturer with insufficient capital. It is 
true that it can raise money readily enough ; but, 
on the other hand, it cannot spend it with that 
freedom necessary to secure the best results. 
Almost from the beginning it must show a profit, 
or else there will be a howl from the ratepayers. 
Every member speaks and acts with an eye 
fixed on the next election he will have to face, 
and therefore he can recommend no policy which is 
not certain to pay its way. Such conditions fix 
the class of business to be sought. It must be of 
the peddling kind which admits of a large margin 
of profit on a small turnover. It cannot cater for 
customers who are prepared to: take large quanti- 
ties at a price which is the merest fraction over 
the cost of production when this is conducted on 
an enormous scale and with the most perfect ap- 
pliances. The man who wants power always wants 
it cheap. 

It is not only town councils that are opposing the 
distributing companies, but also the rural authori- 
ties. This, at first sight, seems incredible, for 
the introduction of electric light into a rural district 
is far too risky a speculation to be entertained by 
the Board, while the passage of the distributing 
company’s mains through a village must bring 
to it enormous advantages. Did it promise 
nothing more than the abolition of the paraffin 
lamp, one would imagine the people would wel- 
come it with acclamation. It not only does 
this, but it offers the farmer and all the small 
industrials release from half their troubles with 
their workpeople. One has only to walk round 
the implement stands at the show of the Royal 
Agricultural Society to see how much the need 
of small motors is felt in the country. There are 
wind engines, water wheels, hot-air engines, petro- 
leum engines, and steam engines of very small 
sizes, all designed for use in farms and villages, 
and a good trade is done :n them. None of them 
can compare with the electric motor for the par- 
ticular purpose for which they are intended, and 
the use of them all would cease were a cheap 
supply of electricity available. 

We fear that this wide-spread opposition of 
the district councils does not arise so much from 
a desire to safeguard the rights of the inhabitants 
they represent as from the advantages the officials 
often obtain from conducting a Parliamentary cam- 
paign. In many cases the salaries of the clerks to 
the boards are calculated on the basis of their 
routine duties, and extra work is paid for by fees. 
Naturally they welcome any business which brin 
grist to the mill, and also involves a prolonged visit 





to London in the spring. When the legal adviser 
of a council warns the members that it is their 
duty to enter an opposition to a Bill in order that 
they. may, at least, get clauses inserted to protect 
their interests, it is not easy for them to disregard 
his advice, although the same end might probably 
be obtained by a half-hour’s interview with the 
romoters. If it were only realised what an immense 
nm the offer of electricity in bulk really is, there 
would be no difficulty in negotiating as to the 
details of laying the mains. 

If the results of municipal opposition to elec- 
trical enterprise were confined to the towns inte- 
rested, the matter would be serious enough. But 
unfortunately it extends far beyond this, and strikes 
a blow at our national prosperity. British engi- 
neers are often forced to admit with shame that 
that they are inferior to the engineers of America, 
Germany, and Switzerland in respect to prac- 
tical knowledge of electrical matters. This is a 
condition of affairs that has scarcely ever obtained 
before. British engineers and mechanics built the 
early railways, gas works, and water works, in all 
countries of the world, having first gained their 
knowledge in similar enterprises at home. We 
have to go back a couple of hundred years to find 
instances of foreign engineers coming here to 
undertake works which we could not do our- 
selves. But now we meet them, or their 
agents, at every turn. American and German 
companies are established here, and orders for 
hundreds of thousands of pounds worth of ma- 
chinery are now being sent abroad, and many 
more must follow. On the other hand, our 
exports of electrical machinery are quite insig- 
nificant, even to our own colonies. All this, as 
is shown in the Nineteenth Century by an article 
well worth reading, from the pen of Mr. Campbell 
Swinton,* is the direct result of municipal greed, 
which has been allowed by Parliament to act as the 
dog-in-the-manger in relation toelectric engineering. 
For the sake of a possible small reduction in town 
rates electrical engineering in this country has 
been strangled, and we have lost not only the ad- 
vantages which come from an early and cheap 
supply of energy, but also an important industry 
which would have afforded lucrative occupation to 
thousands who will find it difficult to pay their 
rates when the present wave of good trade has 
expended itself. 

What has been done cannot be undone. Our 
markets are being flooded with American machi- 
nery, and for a time at least this must continue. 
The electric tramway business and much lighting 
business is temporarily lost, and it is foolish to 
cry over spilt milk. But we are now on the verge 
of a new departure—the supply of energy in bulk 
—and we ask, Is this important opening to be 
sacrificed to municipal jealousy? Isa great ex- 
periment, which promises important advantages 
to the country, and which private enterprise is 
ready to carry out, to be stopped because it will 
involve the breaking of oe That is really 
the question at issue. Every reasonable muni- 
cipal right is safeguarded. The retail customer 
is left to the tender mercies of his local 
council. Electric energy is offered to the authori- 
ties at bottom prices to be distributed by them at 
a profit to small users. It is only the wholesale 
customer which the distribution companies ask 
for, with the right to carry the mains to his door. 
As such customers are generally grouped together 
in one part of a town, this will not involve much 
disturbance of the streets, and if it did the result 
is well worth the inconvenience. The municipali- 
ties can never undertake supply in bulk them- 
selves. It is beyond their province; their 
powers are too limited in every respect: in 
relation to area, to capital, and, above all, 
to risk. The work, if done at all, must be 
done by private enterprise. The capitalist will not 
hang back because he is taking a step in the dark, 
and is manufacturing experience which will be 
used by others to build up a great industry. It is 
even possible that he may fail to securea profit, 
but it is certain that the country will be richer for 
his enterprise. On the other hand, if Parliament 
listens to the municipalities there will be no advan- 
tage to anyone, and an opportunity will have been 
lost for our electrical engineers tu obtain in one 
department the reputation they have been pre- 
vented gaining in others. 





* “Electrical Engineering and the Municipalities,” by 
A. A. Campbell Swinton, Mi. Inst. C.E. en 





POLITICS AND NATIONAL DEFENCE, 


At the present time, with the debate now going 
on in Parliament before us, there is hardly need 
to emphasise the deplorable results that must 
follow political interference in the conduct of the 
military policy of a State. The army and navy 
of any Power should be organised for the defence 
of the common interests of the country against 
foreign aggression, and, on rare occasions, for 
upholding authority at home. If the military are 
never employed—otherwise than against a foreign 
foe—excepting to check mob violence when the 
civil forces are insufficient, there can be no excuse 
for making its support and governance a matter of 
party politics. e British Army and Navy, the 
country may fairly claim, have never been the 
instruments of oppression and injustice, either 
at home or abroad, and especially should they be 
free from the influence of party politics. How 
far this is from the case everyone is aware, 
In the game of ‘‘Ins and Outs” played at 
St. Stephen’s, neither party has scrupled to 
attack the other side on a naval or military ques- 
tion. The result has been that our forces have 
been brought to a dangerously low ebb, notori- 
ously, at one time, in the case of our naval strength; 
and _if it had not been for newspaper agitation, which 
led to the rehabiliation of the Navy, it is almost 
certain that the country would not now be able to 
face with calmness a situation of grave importance. 

In view of these circumstances, we are inte- 
rested in getting an object-lesson from abroad 
which comes to us in the form of a ‘ History of 
the Manufacture of Armour-Plate for the United 
States Navy.” The publication has been compiled 
for the American Iron and Steel Association, a 
society to whose general manager, Mr. James M. 
Swank, we owe so much of the information we get, 
not only on the American iron and steel industry, 
but also on our own. Mr. Swank has the gift of 
putting statistical information forward in an agree- 
able and readable manner. Above that, he is accu- 
rate, a matter of far greater importance, but one to 
which some who pretend to the title of statists do 
not pay sufficient attention. 

The determination of the United States Govern- 
ment, and of the United States people at its back, 
that Americans should make everything themselves 
for themselves is well known; and in nothing has 
this been more strongly emphasised than in the 
production of war material. That view is easily 
defensible on the ground of public safety. If the 
Government likes to subsidise certain United States 
shipbuilders and marine engineers, by paying them 
excessive prices for war vessels, that is a matter 
which is reasonable enough from a point of view of 
national defence. But vt is unreasonable is to 
ask for the advantage, and refuse to pay for it. Such 
has been the course followed by the Government in 
the case of armour for ships. When the Americans 
made up their minds it would be well if they had a 
modern Navy, they naturally found they needed 
armour. In order to get this made in the country, 
great encouragement was given to the Bethlehem 
Iron Company, which establishment went to very 
great expense in putting down the costly plant 
needed for turning out the 6700 tons of massive 
steel plates for the two battleships and four moni- 
tors in the then shipbuilding programme. This 
armour was of plain steel, oil-tempered and an- 
nealed, and the average price was 536 dols., or, 
roughly, 1101. per ton. It was in June, 1887, that 
the first contract was made for armour manufac- 
tured in America. ; 

Three years later the Secretary of the United 
States Navy, Mr. Tracy, announced that the de- 
partment had made a contract for armour-plate 
with Messrs. Carnegie, Phipps, and Co., in conse- 
quence of which an extremely costly plant was 
established at Homestead. The Carnegie Com- 
pany were not anxious to go into armour-plate 
making, considering it by no means a profitable 
business, notwithstanding the high price per ton 
paid for the steel looked on simply as steel, which, 
of course, is not the right way of looking at the 
question. At first they declined the business, 
but at the ‘ nt solicitation of the Presi- 
dent of the Republic and Mr. Tracy,” they con- 
sented to supply 6000 tons of plain steel armour, 
oil-tempe: and annealed, the price being the 
same as that paid to the Bethlehem Company. 
At this time the Harvey treatment and the ques- 
tion of using nickel in steel armour had come 
to the fore, and a provision was made in the 
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contract that ‘‘harveyised” nickel - steel plates 
should be substituted for the plain plates. Ullti- 
mately both the Bethlehem and Homestead plates 
were of nickel steel and many were ‘‘ harveyised.” 
Naturally an addition was made to the price on 
this account. In 1893 contracts were made for 
3000 tons with the Carnegie Company, and 3500 
tons with the Bethlehem Company. ‘This armour 
was of nickel steel harveyised, but the contract 
price was the same as for plain steel armour, ex- 
cepting that an allowance was made for harveyising, 
and the Government supplied the nickel. Two 
years later, in 1895, Mr. H. A. Herbert, who had 
then become Secretary of the Navy, persuaded the 
Bethlehem and Carnegie Companies to reduce the 
price of armour by 59.54 dols. per ton on 5600 
tons for two ships, and, later, a further reduction 
of merely 10 dols. per ton was made on account of 
the lesser price of nickel. 

So far the United States Navy Department ap- 

ear to have done nothing more than they were 
justified in doing in a fair way of bargaining as be- 
tween buyer and seller. It is, however, always an 
open question how far State departments ought to 
push the exceptional powers they possess to squeeze 
manufacturers. There is always temptation for 
ambitious officials to make capital for themselves by 
showing how much the Exchequer has been saved 
by their cleverness, and this sometimes leads to 
circumstances which are not to the public advan- 
tage. We have had some conspicuous instances of 
this nature in our own service, some few of our best 
manufacturing firms abstaining from competing for 
Government orders simply on account of the trouble 
caused by the departments. Some of the naval and 
military officers who have occupied responsible posi- 
tions in the two great spending departments of the 
State are very unreasonable to contractors, and do 
much harm. They seem to think that business is a 
system of over-reaching and all business men are 
no more honest than the law, and a fear of being 
found out, compels them to be, and they are 
nightily proud if they can worst the contractor in 
what they suppose to be his own game. 

This attitude may to some extent be condoned, 
or at any rate it is to be explained, in the case of 
naval and military officers—who largely come from 
what may be called non-business families— but it 
is hardly to be understood in the United States, 
where all families have more or less interest in 
commercial pursuits, and where the whole com- 
munity lives in an atmosphere of business. Yet, 
in 1896, the Secretary of the Navy was directed 
to examine into the actual cost of armour-plate and 
the price which should be equitably paid, and to 
report the result of his investigation to Congress. 
It was provided by the Act containing this 
clause that no armour should be bought until 
the report had been made. Very naturally the 
makers refused to ‘‘expose private affairs to 
business rivals,” feeling that ‘‘any statements 
made would be erroneously construed and dis- 
torted to their disadvantage.” They were reluctant 
“to take any steps that would seem to admit the 
right of a customer to examine the cost of manu- 
facture with the view of disputing prices.” Under 
these circumstances the Secretary of the Navy got 
together some naval officers, including two who had 
been inspectors of armour at the Bethlehem and 
Carnegie Works, and formed them into a Board 
with instructions to arrive at some conclusion in 
regard to price. The secretary, however, was by 
no means satisfied with the conclusions of the 
Board when he received them. He accepted the 
estimates for cost of labour and material, but 
differed in his views as to the allowance for main- 
tenance of plant. He based these views on an 
estimated value of the plant which was less than 
one-half its actual cost, and he calculated the out- 
put at about 3000 tons a year, which was nearly 
50 per cent. greater than the actual product had 
been. On this basis he arrived at the conclusion 
that 400 dols. a ton would be a fair price to be 
paid for the harveyised nickel-steel armour, in- 
cluding nickel ; and that the profit to the manu- 
facturer would be 50 per cent. 

We will not give details of Mr. Secretary Herbert’s 
estimate, as they are contradicted by the makers, 
who would certainly be in the better position for 
knowing the truth, The figures given by the 
makers are interesting, and show how great 
must be the command of capital on the part of 
those entering into competition with established 
makers of armour-plates. The average cost of plant 
and the working capital for the Bethlehem and 





Carnegie Company was about. 4,000,000 dols., or 
over 800,000/. in all. Mr. Herbert had estimated 
that the 50 per cent. profit he allowed would be paid 
by a sum of 125 dols. per ton on 3000 tons of armour 
a year, or a total of 375,000 dols. a year; but then he 
only allowed 14 million dols. as the cost of the plant 
instead of 4 million dols., which the makers gave 
as the actual cost. Taking such points into con- 
sideration, the report of the Makers’ Association 
brings out the profit at 9.37 per cent. on the 
money invested, so that if the legal rate of interest 
is put at 6 per cent., there only remains 3.37 per 
cent. to cover all risks incurred in manufacturing. 

No one, we think, in this country, and certainly 
no capitalists in America, would care to invest 
money in so very precarious a business as the 
armour-plate trade on a prospect bounded by a 
3} per cent. limit over ordinary interest. There is 
first the uncertain nature of the demand—the hot 
and cold fits of public enthusiasm, and the chance 
that a Government may be returned which courts 
public favour on a retrenchment policy. That 
means armour-plate presses standing idle. Again, 
there is the ‘‘pestilential inventor” who may 
establish a new process that will render existing 

lant obsolete. When the Bethlehem Armour- 

late Works were completed, we had an oppor- 
tunity of seeing something of them. The 125- 
ton steam hammer was a most impressive object, 
but commanded admiration more by its mammoth 
proportions than by the wisdom of establishing 
it. The hydraulic press had at that time taken 
a definite place in the production of large forg- 
ings, and it was confidently predicted by those 
who might be supposed to know most about the 
matter, that the days of big steam hammers for 
these purposes were numbered. It was said at the 
time, and the statement turns out to have been 
well founded, that this, ‘‘the largest steam hammer 
ever built in the world,” was erected by the 
Bethlehem Company in conformity with the wishes 
of the United States Government authorities, the 
company’s engineers not being favourable to the 
plan. However, if one has only a single customer, 
and that customer a Government with full power of 
selection and rejection, one must give heed to 
suggestions. In this case the hammer worked for 
less than three years, and was then discarded in 
favour of a 14,000-ton forging press. Another in- 
stance of the uncertain nature of laying down plant 
of this character is afforded by the Homestead 
Works, where we recently saw the steel cylinder 
of the big armour press, recently purchased, cracked 
through and discarded. It was a massive steel 
forging, a really splendid piece of work, and in spite 
of this one defect, reflected great credit on the 
makers. It was being replaced by a steel casting 
made by the Carnegie Company themselves. 

It was the cost of the big hammer which largely 
accounted for a very substantial difference in 
the expenditure upon the Bethlehem and Carnegie 
armour-plate plants respectively. The latter is 
said to have amounted to 3,376,000 dols., which 
was a million dollars less than the Bethlehem plant 
cost. These figures are given in a supplementary 
report Mr. Herbert submitted to Congress. 

It is interesting to learn that the cost of plant, 
as estimated by the Board of Naval Officers, whose 
conclusions the Secretary ignored, was 3,537,000 
dols., which was not far off the actual 3,376,000 dols. 
of the Carnegie Company ; at any rate, it was accu- 
racy itself compared to the grotesquely inadequate 
sum of 1,500,000 dols. put forward apparently for 
political purposes. 

We have not space to analyse the figures 
throughout, and can only state that the result 
arrived at by the author of the report of the 
Association is that at the price allowed by the 
Secretary of 400 dols. a ton, the profit would be 
34 dols. a ton. As, however, tons a year is 
over the average output, the return for money 
invested would . 1.7 per cent., allowing nothing 
for interest. 

There are, however, in America, politicians, com- 
pared to whom Secretary Herbert is generosity 
itself. He allowed, in estimating his price, a sum 
of 10 per cent. for maintenance of plant; but 
Senator Chandler, who interested himself in the 
matter, thought 6 per cent. would be sufficient. At 
any rate, the question was brought before Co 
on March 3, 1897, when it was decided that the price 
for armour should be 300 dols. per ton. At this 
price ‘‘if the armour should cost nothing to make, 
the gross receipts would be 15 i cent. on the 
capital invested in a plant which might within a 
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few years be worthless.” Foreign Governments, 
we are further told, are content to pay 500 dols. 
a ton for the same quality of armour. 

For a further chapter in this interesting history 
of ‘* How not to do it,” we may turn to the annual 
report of the Engineer-in-Chief to the United States 
Navy for 1899, an official publication which we 
have recently noticed. Rear-Admiral Melville, 
as we have often pointed out, is a fearless 
commentator on all questions that come within 
the scope of his duties, and his reports are not 
only interesting but extremely valuable from a 
national standpoint. If some of our own pro- 
fessional officials at the Admiralty and in the War 
Office had an opportunity of putting their views 
before the public, as American officials can do, it 
might be we should not have found ourselves in 
the unpleasant position we now occupy. The 
inability on the part of the public to fix responsi- 
bility when disaster occurs is the chief cause of 
incompetence in the public departments. If we 
only knew whom to hang what a difference it 
would make. 

Admiral Melville leaves no room for his own 
condemnation if the United States are placed in an 
unpleasant position for want of a fleet. We have 
already, in our issue of December 29 last, referred 
to his remarks on the armour question, but as our 
tale would not be complete without reference to 
what he says, we will repeat the matter to some 
extent. The Admiral points out that Congress had 
provided for an increase of the Navy by appro- 
priating for three battleships, three armoured 
cruisers, and six protected cruisers; but what 
Congress gave the United States Navy with one 
hand it took back with the other. In making the 
appropriations it was provided : 

That the total cost of the armour, according to the 
lene and specifications already pre for the three 

ttleships authorised by the Act of June 10, shall not 
exceed 3,210,000 dols., exclusive of the cost of transpor- 
tation, ballistic test-plates, and tests. 

That limits the cost of armour to 400 dols. a ton ; 
but in the Act as it ultimately passed both Houses 
of Congress on March 3, 1897, it would appear 
that the sum actually allowed was reduced to 300 
dols. The Bethlehem Company and the Carnegie 
Company offered to contract at 425 dols. a ton, but 
Congress confirmed its decision not to pay more 
than 300 dols., and authorised the Secretary of the 
Navy to establish a Government armour factory, a 
scheme which it was found practically impossible 
to carry out with advantage. In May, 1898, Con- 
gress authorised the payment of 400 dols. per ton, 
exclusive of royalty, for three battleships, on the 
Secretary of the Navy reporting that it was impos- 
sible to obtain bids at the price formerly fixed, and 
contracts were arranged on these terms in the fol- 
lowing month. 

About this time the Krupp process came to the 
front, the advantage of which over the older 
methods, was conclusively proved by tests. The 
Bethlehem and Carnegie firms made a: ements 
with Herr Krupp to manufacture, but the cost of 
manufacture of armour was largely enhanced. The 
contractors offered it at 545 dols. per ton, includin 
royalty, which was somewhat below the price pai 
by our own Government for armour made on the 
same system. In spite of these facts, and in the 
face of the recommendations of the Government 
professional advisers, Congress refused to advance 
its price beyond 400 dols. per ton, exclusive of 
royalty, although demanding tests which could only 
be met by Krupp armour. At the same time, for 
other armour the price was reduced to 300 dols., 
including royalties. 

The ultimate result has naturally been that in 
spite of an advertisement which the United States 

overnment issued, and which was before the steel- 
makers of the country for two months, no one 
offered to take on the contract, although it was 
the largest ever authorised. The ballistic require- 
ments demanded were too stringent to be met at 
the price specified, and though an alternative pro- 
posal was put forward, no agreement was come 
to, excepting in the case of armour for monitors, 
which was of a cheaper quality, but was thought 
good enough for low eeaboaed vessels, 





CONTACT ELECTRICITY. 

Tue controversy about what is called electricity 
of contact is older than a century. Our country- 
man, Abraham Bennet, stated, as far back as 1789, 
in a manner which left no room for doubt, that 
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whenever two dissimilar metals are made to touch 
each other, they at once assume different electrical 
states. From this principle, which he tested in a 
variety of ways, he proceeded to describe the con- 
struction and action of his now famous ‘‘ doubler,” 
an ingenious device for generating and accumulating 
electric charges, which is the prototype of all the 
influence machines of the present day.* 

Bennet’s discovery was undoubtedly known to 
Volta, for we find the name of the Italian physicist 
among the subscribers to his ‘‘ New Experiments 
in Electricity.” Volta promptly realised the im- 
portance of the new principle and its wide applica- 
tion. He welcomed it especially as it afforded him 
a powerful weapon against his opponent, the phy- 
sician Galvani, He wielded it with such effect 
that he discredited all belief in animal electricity, 
and established the contact theory, on the firm basis 
of what he considered to be unimpeachable and 
conclusive experiment. 

When he applied this principle to explain the 
action of his ‘* pile,” ‘*crown of cups,” and sub- 
sequent generators of electricity, physicists began 
to suspect that something more than the mere 
contact of metals was involved in the production of 
the current. Indeed, when it was found that the 
new and subtle agent could deflect magnets, de- 
compose water, and heat the wires through which 
it passed, it became obvious that mere contact 
could not supply the energy necessary for such 
mechanical, chemical, and thermal work. What- 
ever part the ‘‘force’’ of contact played in the 
phenomenon, it was clear that the power of the 
current was derived from the oxidation of the 
metals in the battery. Zinc dissolving in the 
acidulated water, was alone competent to furnish 
the energy which appeared in the external circuit. 
When, in course of time, the heat due to the 
combination of the various metals with oxygen 
was determined, the dynamical theory of the cell 
was established. It was Lord Kelvin himself who 
had the merit of drawing the attention of the 
learned world to this matter in his epoch-making 
paper of 1854. 

‘Though the source of the energy of the battery 
was thus universally recognised and quantitatively 
established, there were a few other considerations 
connected with it which gave rise to some uneasi- 
ness of mind and diversity of opinion. These re- 
ferred to the electrical conditions of the elements 
of a simple cell, and chiefly to the origin and seat 
of the so-called electromotive force. Some, follow- 
ing Volta, located this force at the junction of the 
zine and copper; others found good reasons for 
locating it in the oxidising medium of the cell, 
chiefly the surrounding air. Sides were taken in 
England, France, Germany, and Italy, and quite 
an Iliad of battles was fought in defence of the re- 
spective views. Many an Ajax, a Hector, and an 
Achilles appeared in the lists, with the result that 
the fighting-line gradually narrowed down and the 
points of attack diminished in number, according as 
the belligerents condescended to expose by un- 
ambiguous definition the real object of the strife. 

The leaders in the field to-day are Lord Kelvin 
and Professor Lodge. The former champions the 
contact theory, and the latter the chemical. The 
Nestor of English science holds to the ‘‘ dry volta 
contact-electricity of metals,’ and believes it to be 
due to an effort of the molecules in the thin surface 
stratum of one metal to combine with the adjacent 
molecules in the other. The active agent in pro- 
moting this tendency to unite together and form 
an alloy is maintained to be that intangible some- 
thing known as ‘‘ chemical affinity ;” and one of 
the effects of these straining efforts at bringing 
about mutual combination, is to beget that charm- 
ing but rather elusive elf styled electrical potential. 

On the other hand, Professor Lodge has con- 
vinced himself that this earemess for combination 
manifests itself between the surface molecules of 
the metal and those of the surrounding medium. 
In the case of a metal exposed to air, the straining 
efforts of the attracting molecules tend to draw 
positive charges towards the metal, and to repel 
negative ones from it. If the metallic surface be 
uniform, the strain will be equal all over the 
metal, and consequently there will be no external 
field; but if two plates of different metals, say, 
zinc and copper, be joined or soldered together, 
the distribution of strain over such a heterogeneous 
conductor will no longer be uniform. The sur- 








* It is to Bennet that we also owe the gold-leaf electro- 
scope. 





rounding space will be a field of electrostatic force 
if the medium be capable of insulating or of pre- 
venting a free interchange of electric charges, as 
air is; whereas it will be a field of continuous 
electric displacement or current flow if the medium, 
as in electrolytes, facilitates such an interchange. 

According to this view there is no potential 
difference between two metallic conductors in 
contact, other than the relatively small quantity 
discovered by Peltier, and known as the Peltier 
effect. It is admitted to be a true contact force, 
and is probably independent of all surrounding 
media. It may be measured thermo-electrically, 
but in no other known way. Its value has been 
found to be so slight that Professor Lodge believes 
himself justified in saying that two metals in con- 
tact are practically at the same potential. 

Professor Lodge’s main contention is that ‘‘A 
metal is not at the potential of the air touching it, 
but is always slightly below that potential by an 
amount roughly proportional to its heat of combus- 
tion. Two metals put into contact reduce each 
other instantly to practically the same potential, 
and consequently the more oxidisable one receives 
from the other a positive charge which can be 
observed electrostatically. If two metals are in 
contact, the potential of the medium surrounding 
them is no longer uniform ; if a dielectric, it is under 
strain ; if an electrolyte it conveys a current. 

The whole matter may be advantageously re- 
sumed with reference to an ordinary cell, in 
which plates of copper and zinc dip into water. 
According to Lord Kelvin, the two plates and 
the water are at the same potential, and are 
electrically neutral. According to Dr. Lodge, each 
of the three elements of the cell has its own poten- 
tial ; and, as each conductor presents a homogeneous 
surface to the surrounding medium, the strain is 
equalised, and there is no electric charge. Thus 
far the two theories differ as to the distribution of 
potential, but agree as to the absence of electro- 
static charge. 

Lord Kelvin says that the copper, the water, and 
the zinc plate have exactly the same potential, but 
if a copper plate be joined to the zinc plate, so as 
to be out of the water at the junction, the volta 
effect produces at once potential difference and 
electrostatic charge. Professor Lodge will have it 
that the joined plates are at the same poten- 
tial, the value of which is intermediate between 
that of the copper and the zinc plate first spoken 
of. The copper plate and the water have also their 
own potentials, irrespective of the neighbouring 
conductor formed of the joined copper and zinc 
plate, of which only the zinc is in contact with the 
water. 

It will be noticed that the two contending theories 
give precisely the same electric charges, and, con- 
sequently the same external field. For this reason 
it is not easy to devise an experimentum crucis 
which will neatly differentiate between them, so 
that the adherents of the respective theories are 
likely to witness a few more Homeric combats 
before a settlement of the volta effect is reached. 

In the meantime, the address of Dr. Lodge 
last Friday, and its discussion at the Physical 
Society to-day, will have rendered important 
service to science if they succeed in eliciting 
& precise statement acceptable to all of what 
is meant by the electrical potential, and how 
it is to be measured (1) at a point in a non-con- 
ducting medium ; (2) at a point near the surface 
of a conductor, and (3) at a point within the mass 
of a conductor. These are fundamentals, and as 
such need accurate defining. 





THE ELECTRIC LIGHTING STATIONS 
AT ST. LUKE'S, CLERKENWELL, 
AND AT WANDSWORTH. 

Wuitst from the view point of pure economics 

the presence of continuous current, simple alter- 

nating, and two-phase machines in the same sta- 

tion cannot be viewed with favour, yet from a 

visitor's standpoint the plan has undoubted advan- 

tages. Of course, no company would voluntarily 
adopt such an arrangement, but sometimes circum- 
stances in the shape of Board of Trade or other 
departmental requirements, prevent engineers do- 
ing as well for their clients as the merely natural 
conditions would permit, did they stand alone. 

Amongst the sufferers from well-meaning but too 

exacting Officialism must be counted the County of 

London and Brush Provincial Electric Lighting 

Company, whose two stations, the one situated at 





St. Luke’s, Clerkenwell, and the other at the 
mouth of the River Wandle, both serve large areas, 
which, however, are very difierent in character, 
It is on the former of these stations that the 
official hand has fallen most heavily, and, con- 
sequently, we find there, as already indicated, the 
remarkable combination of three entirely different 
types of generating plant in one and the same 
station ; to be, however, reduced later on to a 
continuous, and a two-phase plant. 

The area lighted from this centre includes a 
small portion of Shoreditch, part of the Holborn 
district, the Liberties of Saffron Hill, Glasshouse 
Yard, and the Charterhouse, in addition to the 
Clerkenwell and St. Luke’s districts ; and the plant 
was originally laid out as a high periodicity alter- 
nating-current plant, but the Board of Trade de- 
manded that a continuous current should be sup- 
plied to the Clerkenwell and St. Luke’s districts, 
where a considerable motor demand might be 
anticipated, and it was accordingly arranged to 
supply this at an electromotive force of 500 volts. 
This requirement may have been justified at the 
time, when the alternating-current motor was in a 
more or less experimental stage, but its main- 
tenance, now that satisfactory two-phase motors 
are obtainable, is certain to harass the company. 
Further difficulties were put in the way of the 
companies’ engineer by objections raised by the 
County Council to the construction of transformer 
boxes under the streets, but a higher power, viz., 
the Board of Trade, was appealed to and settled 
the matter, the boxes adopted being so devised 
as to make it extremely difficult for any gas to 
enter them, whilst at the same time thorough 
ventilation was provided for, insuring that even 
should some extraordinary circumstance permit gas 
to pass into the boxes it would not remain there. 

The station was erected on a site having a front- 
age of 303 ft. 6 in. along the canal basin of the 
Regent Canal Company near the spot where the 
latter is crossed by the City-road, and previously 
in the occupation of Messrs. Ricketts, Smith, and 
Co. as acoal wharf. The station was laid out to 
the designs of Mr. A. J. Lawson, at that time and 
until recently engineer and manager of the com- 
pany. Much of the subsoil proved to be of earth, 
though a considerable quantity of gravel and sand 
was encountered before reaching the blue clay at 
30 ft. below ground level. It was decided to con- 
struct the buildings within a watertight tank 
formed by a thick layer of concrete over the whole 
area, having watertight walls on the canal side. 
These buildings, which were designed by Mr. F. 
Stanley Peach to the engineer’s requirements, were 
constructed throughout of best selected stock bricks 
laid in Portland cement. Inside it is divided into 
two main portions, the boiler-room and coal store 
and the engine and dynamo-room. 

The boiler-room runs alongside the canal front, 
and measures 198 ft. 3in. long by 41 ft. 4 in. 
broad. It is lighted from the canal side by 
numerous windows, nearly half the entire area 
being glazed, so that the firemen work in un- 
usually cheerful surroundings. Two batteries, 
each consisting of six Babcock and Wilcox boilers, 
are at present in place, and room is provided for 
five more. These boilers are designed for a work- 
ing pressure of 150 lb. per square inch, and are 
provided with superheaters, which raise the steam 
about 150 deg. Fahr. above its temperature of 
saturation. wo sets of Green economisers are 
provided at one end of the boiler-room, whilst on 
a short length of floor immediately above them 
are fixed two Weir steam pumps, each capable of 
supplying 4000 gallons of feed per hour. There 
are also here two motor-driven pumps of similar 
capacity, one being supplied by the Electric Con- 
struction Company and the other by the Brush 
Company. A large hotwell is also rey here, 
the condensed steam collected in which, is passed 
through two Railton and Campbell oil filters before 
being supplied to the feed pep. Short ladders 
connect this floor with the platform, giving access 
to the boiler stop valves. <a 

The most interesting feature of the station 1s 

erhaps the coal-handling plant. The coal is 
Con t up the canal in steel barges, each holding 
80 tons. A grab, holding 15 ewt., suspended from 
an hydraulic crane, picks up the coal from the 
barge and dumps into the hopper of an automatic 
weighing machine, through which the whole supply 
is weighed before being passed into the bunkers. 
These bunkers are situated on a floor over the 
boiler-room, on either side of a central tram- 
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way. The floor of this room is of brick arches, 
and the roof is of corrugated iron. Ventilation 
from the boiler-room below is provided by a 
steel-lined air way at the back of the bunkers. 
The automatic weighing machine, already referred 
to, is provided with a registering and inte- 
grating apparatus, showing the total weight 

sed through the machine, which is done 
accurately, whether the grab takes up equal quan- 
tities at each turn or not. After weighing, 
the coal is distributed to the bunkers by chain 
conveyors running along the coal store from 
end to end. ‘The plant in question is capable 
of dealing with 30 to 40 tons of coal per 
hour, and is worked by one crane man and two 
bargemen, who heap together the coal ready for 
the grab, with the occasional assistance of a 
trimmer, who merely closes the shoot doors to 
each bunker as it is filled. The store is capable of 
holding about 1000 tons, and ,the entire cost of 
handling the coal from barge to bunkers does not 
exceed about 1d. per ton, exclusive of interest on 
and depreciation of the machinery. Between the 
two lines of bunkers there is a tramway, between 
the rails of which are placed the shoots communi- 
cating with the Vicars automatic stokers in the 
boiler-room below. A special weighing car, the 
design of Mr. Lawson, runs on these rails, and is 
filled by a trimmer, who notes every charge. This 
weighing car has inclined sides and an end door, 
every opening of which to discharge a load into the 
hopper of a stoker is automatically recorded, thus 
maintaining a check on the work of the trimmer, 
whose list of weighings during his shift must tally 
with the record on the counter. At the further 
end of this store-room are situated two of Doulton’s 
water-softening plants, through which ail the 
make-up feed, obtained, we may add, from the New 
River main, is passed before use. The engine- 
room lies immediately behind the boiler-room, 
and is 60 ft. wide by 180 ft. long. The ma- 
chinery here consists, in the first place, of 
two 20-ton travelling cranes used for erecting 
and overhauling the engines, and of auxiliary 
machinery in the shape of two steam-driven and one 
motor-driven centrifugal pumps, used for circulating 
the condensing water ; in addition to which should 
be noted three steam-driven exciters, one supplied 
by the Brush Company and two by the Electric 
Construction Company. Coming to the main 
plant, there are, first, six 200-kilowatt two-phase 
50 alternations per second generators, built by 
the Electric Construction Company, of Wolver- 
hampton ; and, secondly, five single-phase Mordey 
alternators, each of 180 kilowatts capacity, and 
100 periods per second. All these generators 
are driven by compound marine-type engines, 
built by the Brush Company, and fitted with 
Raworth’s flywheel governors, and with his attach- 
ment for speeding up and down the engine whilst 
running. This device insures easy synchronisation, 
and an even distribution of the load between the 
various sets when running in parallel. The Brush 
machines are run in parallel with themselves, and 
the Electric Construction Companies generators 
being of different periodicity, are also run by them- 
selves, but to insure economy in working until the 
whole plant is converted to the two-phase system 
with a periodicity of 50 alternations per second, Mr. 
Lawson arranged for the placing of a motor gene- 
rator, which should generate as a single-phase 
2000 to 2200-volt 100 alternations per second, or as 
atwo-phase 2000 to 2200-volt 50 alternations per 
second machine, ro as a biphase or a 
single-phase generator might be at work at times 
of light load, thus rendering it unnecessary to run 
more than one engine in these conditions. The 
continuous-current machinery consists of two 550- 
kilowatt General Electric Company's generators, 
driven by cross-compound Corliss engines built 
by the E. P. Allis Company. There are, how- 
ever, three motor generators, which can also be 
used to supply continuous current or vice versd. 
Two of thes are single-phase machines, whilst the 
other is biphase. 

The steam pipes supplying the engines are 
arranged on the ring plan. The plant is generally 
worked condensing, but can be worked non-con- 
densing, the exhaust steam being then turned up 
the chimney, which is 200 ft. high. The condensing 
water needed is obtained from the canal, and is 
strained before being permitted to pass into the 
condensers. 

The switching gear is somewhat complicated, 
there being three different systems of distribution 


to be provided for, with provision for working the 
motor generators already referred to, from either 
the single or biphase mains. Most of these switch- 
boards are of the Ferranti pattern. Regulating 
gear for maintaining the potential on the circuit as 
the load increases is provided for by rheostats con- 
nected with the exciter circuits. A fine set of test- 
ing instruments and a repair-shop, lathes, drills, 
and the like, from part of the station equipment. 

An upper floor space is formed for an accumulator 
plant, consisting of 302 Tudor cells. An interest- 
ing feature of the set is one of Signor Enrico’s 
battery switchboards, by means of which the electro- 
motive force at the line terminals is maintained 
practically constant, cells being automatically 
switched in or out as the load varies. 

The mains in this district have been laid on the 
draw-in system, the cables being placed in cast-iron 
pipes, 2 in. or 24 in. in diameter, the smaller 
pipes being used for the high-tension mains, and 
the larger for low-tension and power mains. Lead- 
covered-paper insulated cables are used for the 
high-pressure lighting mains, whilst rubber-insu- 
lated concentric cables of Silvertown manufacture 
are used for the power supply. For the 100-volt 
circuit, Callendar cables are used. House service- 
boxes are provided at the rate of one to every four 
houses. In the case of power supplies, the service 
cable is vulcanised on to the rubber-insulated main, 
and carried into a special service-box within the 
consumers’ premises. The transformer-boxes are 
laid on what practically amounts to a ‘“‘ring” 
system, thus enabling any particular box to be 
entirely cut out without affecting the supply to its 
neighbours. The switching gear for the high and 
low-tension connections of these boxes was de- 
signed by Mr. Lawson in conjunction with Mr. 
C. E. Hodgkin, of the Brush Company. The 
arrangement is such that it is cemcaaiie to open 
the low-tension circuit without having first opened 
the high-tension one; and similarly, the high-tension 
circuit, if open, cannot be closed until the low- 
tension circuit has first been closed. 

In western Holborn and St. Giles’ the whole of 
the mains have been laid for a biphase alternating 
system of distribution for both lighting and power, 
and to these mains current is supplied at a pres- 
sure on either phase of 100 volts ; if one be fully 
loaded and the other unloaded the difference is not 
more than 24 per cent. When the whole change to 
50 alternations per second biphase supply is made, 
it is proposed to balance up the single-phase dis- 
tribution mains on the switchboards at the station, 
so that the load may be as evenly divided as pos- 
sible between the two phases, St. Luke’s being on 
one phase and Clerkenwell on the other, while the 
outlying districts shall be biphase; the reason for 
this being that there is no object in providing a 
biphase supply in St. Luke’s and Clerkenwell, 
where the continuous-current supply prescribed by 
the Board of Trade is already given. 

Some idea of the amount of street work may be 
gathered from the fact that the length of trenching 
in the northern districts to date is about 35 miles, 
the length of pipes laid is 100 miles, the high- 
tension and power mains about 33 miles, the low- 
tension cables about 40 miles, whilst the number 
of transformer-boxes is 50. 

These districts, owing to their being chiefly of a 
business nature, have very much greater variation 
of load between summer and winter than the 
southern districts, which are chiefly residential. 

The plant at Wandsworth serves a very dif- 
ferent class of consumer than that at St. Luke’s. 
At the latter station the Sunday load is almost in- 
significant, whilst at Wandsworth, the demand for 
current being largely residential, the Sunday load 
is considerable. 

The site selected for the works consists of 3} 
acres of land at the mouth of the River Wandle, 
much of which, at the time it was taken over by the 
company, was little better than marsh. By reclama- 
tion works, however, excellent wharf accommoda- 
tion has been provided for the company’s coal 
barges, whilst the river gives an ample supply of 
condensing water. The buildings in the general 
arrangement and character of internal fittings differ 
to no great degree from those already described, 
but provision has been made for very important 
future extensions. At present the. boiler-room 
measures 100 ft. long by 68 ft. wide, but will later 
on be extended to double the length. The width 


is sufficient to permit of a double row of boilers, 
placed against the two longitudinal walls, with a 


———————— 
permit of the removal of tubes when needed, 
and an ash conveyor is to be laid. At present, 
but eight of these boilers are in place, form- 
ing the range along one side of the wall. The 
boilers are similar to those at St. Luke’s, but some 
of the auxiliary machinery is of a different char- 
acter. Thus the scrapers for the Green econo- 
misers are at this station worked by two small 
Langdon Davis motors, and injectors are used for 
the feed in place of motor-driven pumps, supple- 
menting the Weir pumps. A large Schénheyler 
water meter is also installed here, and is said to 
give great satisfaction. As at St. Luke’s, the coal 
store is placed on.a floor over the boilers, the 
bunker capacity being at present sufficient for 1200 
tons. The -conveying gear has not, however, 

et been a 7 though the contract time 

as expired. Hence the hoppers of the Vicars 
stokers are at present satiety filled from the 
boiler-house floor, instead of from the coal store 
above, as at St. Luke’s. The conveyor plant 
referred to is being constructed by Messrs. 
Graham, Morton, and Co., of Leeds, who have 
had much experience in this class of work. When 
completed it will be capable of handling 40 tons an 
hour. The water-softening plant is similar to that 
at St. Luke’s. 

The engine-room at Wandsworth is 60 ft. wide 
by 110 ft. long, and contains six Mordey single- 
phase alternators, giving 180 kilowatts at 2000 to 
2200 volts, the periodicity being 100 alternations per 
second. These are driven by Raworth Universal 
engines. Provision has, however, been made for five 
400-kilowatt biphase alternators, working atthe same 
potential, but with only half the periodicity. These 
will be driven byimproved Universal engines. To en- 
able the whole system to be supplied at times of light 
load by a single generating set, a motor generator 
will be laid down as at St. Luke’s, which will per- 
mit of biphase mains being supplied by a single- 
phase alternator, and vice versd. The area served 
is very large, extending to Roehampton in the 
west, Streatham in the south, and to St. George- 
the-Martyr’s, Southwark, and St. Olave’s in the 
east. The low-tension current throughout the whole 
district is supplied at 200 volts. In Wandsworth, 
where there is likely to be little demand for power, 
the current will be distributed as single-phase, 
whilst in the industrial districts conductors for 
each pieee will be laid throughout. The length of 
trenching and reinstatement in the districts served 
already amounts to over 75 miles. 

It is proposed shortly to effect much of the 
feeder distribution at 6000 volts, step-up trans- 
formers being used at the central station. This 
plant is not yet in operation, but will greatly 
merease the capacity of the distributing plant. 
Even as matters stand, the fact that the low-tension 
system in this district is designed for 200 volts has 
enabled the much larger area in question to be 
served with only the same number of transformer- 
boxes as are employed on the St. Luke’s system, 
nn gg low-pressure distribution is effected at 

volts. 





AMERICAN RAILROADS AND 
CANAIS. 
THERE are points of such considerable interest in 
the report of the New York State Commission on 
Canals, that we need make no apology for a further 
consideration of the position of that State in rela- 
tion to the transportation trade of New York, and 
the competition of other American ports and of the 
Canadian canals and Montreal. e have already 
pointed out that New York has awakened to the 
necessity of improving its water communication 
with the interior, and have given details of the 
radical improvements proposed to be effected on 
the Erie Canal, at an estimated cost of close upon 
60,000,000 dols., in order that it may be capable 
of accommodating larger vessels. In presenting 
its recommendations, the Commission touches on 
the question of railroad competition. In effect, 
it asks whether the railroads, with their —_ 
capital and scientific management, their durable 
roadbeds, powerful locomotives, larger cars, 
greater train-loads, greater — and greater 
certainty of delivery, will be able now, or in the 
near future, to reduce the cost of transportation 
below what is — on the canals. If there 
seemed any likelihood of this, there would be little 
use in spending any considerable sum of money on 
the modernisation of the Erie system. Those who 
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between rails and water as a means of transport, 
will not be surprised to find that the Commis- 
sioners conclude that there is no likelihood of greater 
economy ever becoming possible by the utilisation 
of the rails. 

The cost of transit by water may be regarded 
as inherently cheaper than the cost by rail. The 
Commissioners find that on the lakes the cost is 
about ;%; mill (one mill equals ;, cent) per ton- 
mile; on the canals of New York, where the boais 
are very small, the waterway greatly restricted, and 
methods of handling the eet obsolete, it is 
about 2 mills per ton-mile. ‘‘ By the enlargement 
of the canal which we recommend, and the intro- 
duction of improved methods of management,” 
they say, ‘“‘we believe that the canal rate can 
be reduced to two-thirds of 1 mill per ton- 
mile, or very nearly as low as the lake rates. 
All of these rates have varied in the past, 
and will vary in the future, to correspond with 
prosperity or depression in general business. But 
there is every reason to believe that they will 
maintain a corresponding ratio, the ocean, lake, 
and canal rates being from one-third to one-fourth 
of those by rail.” The reductions which may be 
made hereafter in the railroad rate can, it is 
contended, be met by similar reductions in all 
classes of the water rates, provided the same 
methods of skilled management are applied to all. 
Moreover, the canals have been largely limited in 
the past to the lower grades of freight, and this 
is equally true of the transportation on the 
lakes. There is no reason why the canals, if 
enlarged and properly managed, should not com- 
pete for the higher grades of freight which, 
at prices far below those charged by the rail- 
road, would bring very profitable returns on 
the lakes and canal. 

Another view of this important railroad-canal 
question has been put by General Francis V. 
Greene, before the New York Board of Trade. 
That view is, that the railroads of the State would 
be aided, instead of injured, by the provision of 
an adequate waterway suchas is proposed. General 
Greene's argument is, that the advantage to the 
people of the State from a waterway of modern 
form, extent, and equipment, must be measured 
by the reduction in the cost of transportation of 
all sorts of freight, for such canal would carry with 
certainty, safety, and responsibility all the freight 
that railroads now carry, except the perishable 
class. Improved canals would, however, while 
keeping the rates of the railroads within limits, 
tend strongly to increase their traffic. The canals 
created the cities that made the railroads possible, 
and to-day the local business of both the canals and 
the roadsexceeds in profit the through business. With 
the increase in the capacity of the canals for this busi- 
ness, the railroads would prosper in direct proportion, 
and even in greater proportion, for the roads could 
branch out in every direction, and gather business 
which the canals cannot possibly reach. In short, 
with modern canals, managed with energy and com- 
petence under the merit system, they and the 
roads would compete and stimulate each other, to 
their mutual benefit and the common advantage of 
the public. We doubt if the railways will appre- 
ciate the full cogency of this contention, but that 
there is a big element of truth in it admits of no 
question. 

Allusion has been made to the merit system. 
Among the recommendations of the Commission 
are a number designed to promote the efficiency of 
management of the improved canal system, when it 
shall have been sanctioned by the State Legislature 
and carried out. These recommendations, which 
are insisted upon as essential, are as follow: (a) 
The removal of all restrictions as to the amount of 
cypital of companies engaged in transportation 
o. the canals, and the encouragement of large 
carrying concerns for handling canal business, 
in place of hampering them, as has hitherto 
been the case; (b) the use of mechanical means 
of traction, either steam or electricity, in place 
of draught animals, and the use of mecha- 
nical power in place of hand power for operating 
the gates and valves, and moving boats in locks ; 
(c) the organisation of the force engaged on the 
mublic works of the State on a more permanent 

is, so as to afford an attractive career to gra- 
duates of scientific institutions : with the assurance 
that their entry into the service, their tenure of 
office, and their promotion, will depend solely on 
their fitness, as determined by _ and prac- 
tical tests ; and (d) a revision of the laws in regard 





to the letting of public contracts by the State, so as 
to make impossible a repetition of the unfortunate 
results of the 9,000,000 dols. appropriation, The 
merit system is referred to in the penultimate 
clause, and no one, probably, will be found to ques- 
tion its excellence any more than its necessity, 
having regard to the corruptness of the ‘‘ boss” 
system which prevails ina marked degree in New 
ork State and city. The desirability of opening 
the canals to enterprise will also appear obvious to 
those who are acquainted with the facilities granted 
by the Canadian authorities and by those American 
ports which have sought—and sought with success 
—to divert trade from New York to themselves. 

The Commissioners strongly recommend the re- 
peal of the absurd law which restricts the capital of 
transportation companies on the canal to 50,000 
dols. On this point they say: ‘‘ We believe that, 
if the canal is enlarged and made free, methods will 
be introduced in the grain trade, under which re- 
sponsible companies with adequate capital will take 
sc of the grain at Chicago or Duluth, and de- 
liver it in the hold of the sea-going vessel at New 
York ; making use at all points of the line of their 
own property in lake steamers, elevators (both 
movable and floating), canal boats, and tow- 
boats, and giving one through bill of lading.” 
Such companies, it is hardly necessary to 
say, would not tolerate the antiyuated methods 
of hauling canal boats by horses or mules; 
self-interest would prompt and compel them ina 
very short time to find the best means of mecha- 
nical traction, whether by steam or electricity ; 
whether to have the motive power in each boat, or 
to have a SP en boat which carries freight 
as well as tows other boats ; or to have the motive 
power in a boat which carries no freight, but is 
used only for towing. And here would come in the 
value of the improved methods of traction advised 
in the second clause. 

As to the important question of terminal charges, 
the excessiveness of the rate is as much a matter of 
notoriety as the inadequacy of the facilities. What 
it is sought to do under the new condition of things 
is to bring about a freight rate not to exceed 1 cent 
“é bushel on grain from Buffalo to New York. 

he rate on the lakes from Chicago to Buffalo 
during the last few years has been 14 cent, making 
a total of 2} cents for transportation alone for a 
distance of 1500 miles. The cost of handling at 
Buffalo and New York is equivalent to 78 cents 
per ton. Ore and coal are handled at terminal 
points on the lakes in large quantities, at a cost 
of 8 to 10 cents per ton. It should be possible 
to handle grain at a cost per ton little, if any, in 
excess of these figures. Then, as to the provision 
of facilities, there ure in New York City and Buffalo 
Harbour miles of unoccupied and cheap water front, 
where suitable structures and appliances for 
handling the grain out of the lake steamer into the 
canal boat at Buffalo, and out of the canal boat 
into the seagoing vessel at New York, can be 
erected, the result of which will produce a reduc- 
tion in the grain rate fully equal to that which can 
be produced by an enlargement of the canal. The 
possibilities of traffic, given a thoroughly modern 
waterway, freed from ridiculous restrictions, are 
undoubtedly great. We do not, however, share the 
belief of the Commissioners that all that has been 
stolen by Montreal, to say nothing of Boston, Bal- 
timore, Philadelphia, and the other American sea- 

orts, would straightway be diverted back to New 

ork. After all, the Canadian Canal will score be- 
cause, with 14 ft. as the minimum depth of water, 
it will be possible (it has been done already, 
in fact) to cargoes right through to the 
seaport without any break, whereas the New York 
State Commissioners contemplate transhipment at 
Buffalo into es. Nor does it seem reasonable 
to suppose, as the Commissioners suppose, that an 
improved canal system will mean the transfer of 
the centre of the iron-manufacturing industry from 
Pennsylvania to New York State. At the same 
time, the ability to lay down Lake ores at a small 
cost might very readily lead to great developments 
in this direction in the last-named State; and as 
for the actual transit trade, adequate canal com- 
munication might be expected to go a long wa, 
towards arresting that ‘‘steady relative decline” 
which Governor Roosevelt and the Commissioners 
deplore. 





Russtan Coat Mixinc.—The production of the Donetz 
(Russia) coal basin last year showed an increase of 
100,000,000 poods, or about 1,650,000 tons, 


NOTES. 
RaILways AND TRAMWAYS IN THE Caucasus. 


A concession for the construction of a railway 
from Tiflis to Kachetien is understood to have been 
granted to Prince Tochawtschawodre and others, 
The works are to be speedily advanced, although 
no definite decision appears to have been arrived at 
as to the details, two or three different lines 
having been discussed. The work in connection 
with the future Black Sea railway is being pushed 
ahead, more especially as far as its northern 
section is concerned. Diuskaja (a station on 
the Tichorezsk-Noworossisk Railway, shortly before 
reaching Iekaterinodar) has been fixed as the start- 
ing point, and from there the line will proceed vid 
Staniza Beloretschenskaja to Tuapsse, anda branch 
railway will be built from Beloretschenskaja to the 
town of Maikop. The country surrounding this town 
has a considerable sunflower oil industry and large 
tobacco plantations. These products have hitherto 
had to conveyed by wagon from Maikop to 
Tuapsse. The director of the tramways at Tiflis is 
seeking powers for the construction of a tramway 
worked by wire rope from the town to the moun- 
tain plateau of the Mtazmund Mountain, the 
gradient ranging between 0.49 and 0.57. The gauge 
has been fixed at 1 metre, and the rails are to rest 
on two concrete walls ; otherwise the Striib system 
will be adopted. An additional concession for the 
continuation of this line to Kodsborg has also been 
applied for. Theconcession is applied for for 54 
years, after which period it es into the posses- 
sion of the town, which, besides, is to have annually 
1 per cent. of the gross receipts. 


Morttve Power FRoM Buiast-FuRNACE GASES. 


In a recent number of La Revue Universelle des 
Mines et de la Métallurgie, Mr. H. Savage, engi- 
neer to the Cockerill Company, treats of the work 
so far accomplished in the running of gas engines 
with the waste gases from blast-furnaces. At the 
outset it was feared that the solid matter sus- 
pended in these gases would score cylinders and 
valve seats so severely as to entail a considerable 
expense in renewals; but by the adoption of 
separators this supposed difficulty has disappeared, 
although the gases now used still carry with them 
into the engine some 60 lb. to 80 Ib. weight of 
dust per day. This, however, is in such a fine 
state of division that, as already stated, it has not 
proved directly injurious to the working surfaces 
of the engine ; but indirectly it still causes trouble, 
as it appears that its presence leads to a partial 
decomposition and decarbonisation of the lubri- 
cating oils. The Cockerill Company have, how- 
ever, had a 200 horse-power engine at work for 
over 18 months, and have supplied several sets of 
500 horse-power engines to certain blast-furnaces 
in Germany. German engineers, however, have 
deemed it prudent to erect plant for thoroughly 
washing the gases to be used. Some of the en- 

ines made by the Cockerill Company are of very 

rge dimensions, such as the 600 horse-power 
blowing engine illustrated in our issue of January 10 
last. This has a cylinder 1.30 metres (51.2 in.) 
in diameter and 1.40 metres (55.1 in.) stroke. 
The flywheel alone weighs 35 tons, and the engines 
are expected to develop 550 effective horse-power, 
which will be applied to driving blowing engines. 
The blowing cylinder will be 1.70 metres (66.9 in.) 
in diameter, and the inlet valves are of such 
dimensions that the speed of the air through 
them does not exceed 10 metres (32.8 ft.) per 
second. In other cases similar engines are used 
for dynamo driving. An objection to these motors 
is their high initial cost compared with steam plants 
of equivalent power. 


AMERICAN IRoN aND STEEL Exports. 


When discussing recently the general question of 
American trade during the last calendar year, we 
stated that the detailed figures would show, on 
publication, that the valuejof iron and steel exports 
for the twelve months would probably exce 
100,000,000 dols. The complete statistics are now 
available, and they show that the total was 
105,689,645 dols., a figure which compares with 
82,771,550 dols. for 1898, 48,670,218 dols. for 1896, 
and 27,000,184 dols. for 1890. Some part of the 
increase of 1899 as compared with its predecessor, 
is found in the general rise in the price of iron and 
steel as of other commodities, but that there has 
been an increase in quantity also is a matter beyond 





question, and congratulation is due to our American 
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friends for the enterprise which can show such sub- 
stantial results. Accompanying the improvement 
in the value of exports is a rise in the value of 
imports, the aggregate of 15,799,206 dols. comparing 
with 12,474,572 dols. for 1898, and 13,835,950 dols. 
for1897. We presume the betterpart of the improve- 
ment here represents higher values rather than larger 
quantities ; and it is to be observed that in no 
other calendar year, except the two mentioned, has 
the total of imports into the United States been so 
low as in the twelve months just passed. For 1890 
the value was 44,544,140 dols., and for 1880, 
63,956,853 dols. Itis pointed out that last year the 
United Kingdom took nearly 2,000,000 dols. worth 
of American iron and steel exports, Germany over 
1,000,000 dols., France 338,857 dols., and other 
European countries 965,935 dols. Of sewing ma- 
chines, the exports to the United Kingdom were 
1,285,609 dols., against 892,654 dols.; to Germany, 
846,034 dols., against 806,401 dols.; to France, 
109,269 dols., against 89,117 dols., and to other 
European countries, 235,426 dols., against 164,229 
dols. The total shipment of electrical machinery 
rose from 917,453 dols. in 1897 to 3,143,336 dols. 
in 1899; metal-working machinery from about 
4,000,000 dols. to nearly 7,000,000 dols. ; railway 
engines from 3,000,000 dols. to nearly 5,000,000 
dols. ; and typewriting machines from 1,566,916 dols. 
to 2,776,363 dols. The record is really remark- 
able, but there has of late been a-slackening off, 
due to the high range of quotations which has been 
attained ; and, therefore, we doubt if the showing 
for the fiscal year, which comes to a termination on 
June 30 next, will compare so favourably with 
1898-9 as the past calendar year does with its pre- 
decessor. 


Ura Iron OnE For SourHerRn Russia. 


The metallurgical development in several portions 
of the Russian Empire has of late years been pro- 
gressing with leaps and bounds, and in directions 
which only a few years ago would have been 
looked upon as very improbable. This applies, for 
instance, to the scheme of supplying the iron 
industry of Southern Russia with ore from the Ural 
Mountains, which plan was only originated some 
two or three years ago, and, when discussed, was 
received with much scepticism ; another instance is 
the using of Siberian coal for the Ural mining 
industry. The realisation of the former plan is, 
however, being pushed ahead with much energy. 
The new Rusian company has already for some 
time been negotiating about securing concessions 
for examining and working ore deposits belonging 
to the Crown in the Ural for the purpose of con- 
veying the same—mostly magnetic iron cre—to the 
company’s iron works at Iusowka, in the govern- 
ment of Iekaterinoslow. The same company is 
also directing its attention to the ore deposits of 
the Mountain Magnitnaja (the Magnet Mountain), 
which pending the construction of a connecting 
railway with the Volga (the projected Tscheljabinsk- 
Zarizyner line) Aes have exceptional chances for 
convenient transport. The ores of Southern Ural 
do not contain less than 60 per cent. iron, and 
can, subject to some facilities as regards transport, 
be used with advantage by the iron works of the 
Donetz basin. Besides the undertakings of the 
lusowka Works, another circumstance tends to 
prove that the supplying of the South Russian 
Iron —_ with ore from oe Ural is ge 
& practical shape, viz., the ing of the 
Sigosinski Works and iron ore goaes. in the 
Southern Ural into the possession of the Nowo- 
Powlowka Company at a price of 900,000 roubles. 
On land belonging to this company immense de- 
posits of iron ore, estimated at 1 milliard pood, have 
tecently been discovered. The new owners intend to 
work some 16,000,000 pood (260,000 tons) of this ore 
annually at their new works, which are being built 
at Nowo-Powlowka, in the government of Ieka- 
terinoslow. This may be looked upon as the first 
real attempt to use iron ore from the Ural in the 
south. Ata recent meeting of the Ural Mining 
Union there was present a representative from one 
of the largest coal mines in Siberia, and his offer of 
having Siberian coke thoroughly tried at the Ural 
Was received with an attention which proved that 
the sceptics of two years ago had completely 
changed their views. When the representative in 
question proved to them that Siberian coke 
— . delivered ~ the centre of gs Ural 

ing districts at 20 kopek per pood (a pood = 
36.114 Ib.), there was aad ailbadene. This 


petus to the Ural mining industry, the more so as 
the Ural ore can be produced so cheaply on the 
spot—some 2 kopek - pood ; in the Donetz dis- 
trict fuel is cheaper, but the ore, on the other hand, 
dearer. The most likely of the Siberian coal mines 
as regards the supplying of the Ural mines with 
coke, appear to be M. Derow’s mines in the 
Powlodar district, which seem to be satisfac- 
_ in every respect. The working is very cheap, 
and a railway is being built, or has, perhaps, 
already been completed from the mines to a place 
on the Irtish River, and the coke can from there 
proceed almost the whole way to the Ural by water, 
which, of course, materially tends to reduce their 
cost. The coke will be distributed from the town 
of Tjumen by rail to the various consumers. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 8. 

AFTER several weeks of almost absolute quiet a 
large amount of business has been done within a few 
days in crude iron. The purchases cover basic, 
Bessemer, phosphorus, forge, and foundry. The 
purchases were not particularly large in any case, but 
the number of them and the variety of iron called 
for has attracted attention. Prices have not been 
shaded openly, but some business has been quietly 
done as a concession. Inquiries have come from 
European sources for crude iron, but the agents who 
have made the inquiries do not encourage Americans 
to do much business at the prices named. Transac- 
tions in Bessemer Big foot up to 30,000 tons, and in 
basic pig about half that amount. Demand for cast- 
iron pipe is now asserting itself, and the week’s busi- 
ness foots up about 7000 tons. As soon as buyers and 
sellers can agree upon prices for billets some extra- 
ordinary large contracts will be placed. A difference 
from 1 dol. to 2 dols. a ton separates buyers and 
sellers. The pivotal point of the steel trade just now 
is—will the big consuming interests cover for the last 
half of the year? The chances are to-day that the 
will. The buyers may change their minds next wee 
and wait. Ina general way there is a better demand 
for iron and steel all over the United States. Rail- 
road companies would place larger orders for cars 
were it not for the stiff prices named by car-builders 
for work. There is an active demand for all kinds of 
car-building material, including axles, wheels, and 
timber. There are inquiries to-day for large quanti- 
ties of structural material, but the quotations are 
calculated to discourage the placing of large orders. 
There is much talk about a declining tendency, but as 
strong arguments can be found in favour of an upward 
tendency. 

Newspapers are talking about the probable sale of 
the Maryland Steel Company’s plant at Sparrow Point 
to H. C. Frick, late of the ek ners Company, who, it 
is said, desires that property as a source of supply for 
shipbuilding interests, which it is proposed to esta- 
blish upon a scale of t magnitude across the Dela- 
ware River to Philadelphia. The inquiries for steel 
rails indicate that the only obstacle to large transac- 
tions is the refusal of makers to name more attractive 

rices than 35 dols. The demand for scrap is far 
aimed all possible supply. The demand for coke is 
ressing prices upward and it has stimulated several 
ig coke - building schemes both north and south, 
which will in a few months add materially to the pre- 
sent supply. The greatest production of the Connells- 
ville Region was reached last week, when the produc- 
tion was 207,263 tons. 





CaTALoGuEs.—Messrs. Kirchner and Co., of 118, Queen 
Victoria-street, London, E.C., have sent us a copy of 
their new catalogue of woodworking machinery, including 
circular frame and band saws of various types, planing 
and jointing machines, moulding machines, and general 
joiners.—A very neat little catalogue has been issued by 
Messrs. E. Scott and Mountain, Limited, of the Close 
Works, Newcastle-on-Tyne, giving illustrations of a 
number of country-houses to which they have — 
electric lighting ts. ‘The catalogue is prefaced with 
some general remarks on electricity as applied to domestic 
requirements. 





“* Frevp’s Mrninc Enoingrrs’ Report Book.”— 
Messrs. Charles Griffin and Co., Limited, Exeter-street, 
Strand, have issued a book compiled by Mr. Edwin R. 
Field, a consulting engineer in Melbourne, which is in- 
tended as a sort of vade mecum for mining engineers and 
managers preparing expert reports on mines, &c., or for 
directors or shareholders investigating the worth of pro- 
perty. There are stated in convenient order 126 points or 

uestions upon which data should be got ; there are some 
Sovuaates and data for ready calculations; and bound in 
with this catechism is a note-book for recording the re- 
sults, the whole being got up in quite a sumptuous way. 
The book is well worth engineers having to consult, for it 
is complete in its way—anyone with it make an 
“ expert’s” report—but most folks would prefer the re- 
port of an engineer who did not need to use it so closely 





Prospect may be destined to give an immense im- 





as the compiler seems to suggest. 


ENGINEERING AT HOME AND ABROAD. 
To THe Eprror oF ENGINEERING. 

Srr,— Will = kindly allow me to make a few re- 

marks on the leading article published in your issue of 

me — and entitled «Engineering at Home and 


Some of the statements regarding Swiss electrical 
engineering practice call for comment, and among these 
I pick out the following : 

Anyone reading this article is sure to believe that the 
efficiency of Swiss electrical machinery is very much 
lower than that of machines of British make. Now, if 
the author of the above article is of this opinion, all I can 
say is that he is most thoroughly mistaken. 

am quite willing to allow that, ly speaking, 
Swiss engineers do not strive to get the very last fraction 
of a per cent. efficiency out of a machine, but rather 
devote more attention to its mechanical construction ; 
their principal aim being to turn out a machine which 
shall be in every way reliable. 

As about one-half of the electrical machinery manufac- 
tured in Switzerland is used in connection with steam 
plant, which latter, as is stated in the above article, the 
Swiss engineer brings to a high degree of perfection, 
surely it would show a lamentable disregard for the most 
elementary laws of common-sense were he on the other 
hand to fritter away his power by using inefficient elec- 
trical machinery. 

I may also mention that a great deal of the machinery 
manufactured in Switzerland is exported, part of it to 
England, and that Swiss firms do not hesitate to accept 
the efficiencies and other conditions specified by English 
consulting engineers. : : 

Referring to another statement in which it is laid down 
that three-phase motors are not generally adapted to 
traction work, I cannot ~ meee =F astonishment 
that this antiquated bogie should still be written and be- 
lieved in Eng! I can understand that doubts should 
have been expressed as to the suitability of a three-phase 
motor to traction work previous to 1896, in which year it 
was for the first time used for this purpose. Since then, 
however, many three-phase railways have been built, und 
it has been shown on these lines that there is no difficulty 
in starting a fully-loaded train even on a 25 per cent, 
gradient. 

Recent starting tests made on the aptat. Teen 
Railway have further shown that three-phase motors 
compare favourably with the best continuous-current 
motors, both as regards acceleration and consumption of 


energy. 

As a matter of fact, the starting torque of a three-phase 
motor is not only equal to that of a continuous-current 
motor, but can be made poe and on comparing the two 
it is self-evident that this must be the case.. The torque 
of a motor — on the magnetic flux and the current 
strength in the armature. Now, as continuous-current 
motors have to be built with a limited number of poles, 
they work with fairly saturated iron. This is not the 
case with three-phase motors, which necessarily have a 
greater number of poles, thus making it possible to work 
with a much lower saturation. A’ three-phase motor can 
therefore be made to have a large starting he a nob 
only by increasing the current in the armature, but also 
by increasing the magnetic flux much more than is pos- 
sible with a continuous-current motor. In addition, the 
distribution of losses being much more uniform in a three- 
phase motor, it is able to stand much heavier temporary 
overloading than a continuous-current motor. 
The starting torque of an ordinary three-phase motor is 
about three times the full load torque, and by specially 
designing a motor it can almost be tripled. 
It has for a long time been a marvel to me that this 
myth regarding the oe a three-phase motor 
should still be common in England notwithstanding the 
fact that it is in direct opposition to what modern elec- 
trical engineering practice has proved since years, 
Scarcely a week passes by in which it does not appear, 
ghostlike, in some English technical paper, although Con- 
tinental papers have let it die a natural death long ago. 
This fostering of an utterly false idea has necessarily 
been a serious obstacle to the growth of the electrical 
engineering industry in England, and my object in writin 
you these lines is to attempt to root it out. I should, 
therefore, feel obliged if you would publish them. 

I am, Sir, yours faithfully, 

Baden, January 12, 1900. C. E. L. Brown. 


AMERICAN COMPETITION, 
To THe Epiror or ENGINEERING. 

~~ a issue of to-day, _— a yell gels, 
metaphorically speaking, crosses the Tugela, sup- 

it would not have feon human nature if he had not. 
Fivould rather have been excused replying, but as my 
silence would have been attributed in some quarters to a 
feeling I spoke against in my second letter, perhaps you 
will permit a few words. I would be glad to answer any 
practical question on the subjects treated of in my letters, 
as they were written from a painful conviction of the great 
need tor arousing my countrymen from the dangerous 
slumber into which many years of prosperous and little- 
o trade and manufacture have sunk them. But 
“The Member’s” letter would lead us away from the 
subject into a round of journalistic fisticuffs which might 
be amusing but id certainly not be edifying. I am 
afraid neither your readers nor any other body care two 
straws whether ‘‘The Member” or I can ‘‘argify” the 
best, and for ne open ape map to launch upon an aim- 
less discussion, the effect of which would be to draw 
away attention from the subject of my first two letters. 
I am willing to admit that in replying to ‘‘The Mem- 
ber’s” first letter I may have a word or two which 








did not feel ‘* particularly oily,” but we all fall into the 
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error of speaking above our breath at times, and under 
the specific circumstance who could have resisted the 
temptation? The only point of interest in “‘The Mem- 
ber’s” second letter is where be calls my composition 
“verbiage.” My first letter was practically reprinted in 
a London weekly under the title of “‘ The Growth of an 
Inventive Nation,” if I remember right. My second 
letter inspired long large-print leaders in two or three 
English engineering papers, including one where the 
writer freely took the “‘heads ” of my letter, extended them 
in the prolix style of modern journalism, mixed them up 
with a supply of commonplace details, and served up the 
whole in five columns large print. A leading American me- 


chanical journal printed my second letter in extenso, and | PO 


in a preceding issue advised ‘“‘all its friends in Great 
Britain to get the copy of ENGINEERING and read the 
letter.” This journal has since ssid, ‘There have been 
American engineers and others writing on the subjects 
. . » who need to learn thoroughly and well the lesson 
that the writer of the letter referred to evidently so well 


understands. . . . ny of our. American shop _pro- 


Believing that some of your numerous readers might 
enlighten me on the subject, I am sending you this com- 


munication, which, I trust, will find a place in your 
widely- jou 
Thanking you in anticipation 


T remain, Sir, very _ ours, 


ANGIER. 





List of British Patents on Torpedo-Gun System, Issued 
to Mr. Hiram Stevens Maxim. 

No. 552, 1885. Progressive powder. 

_ 2090, 1885. Cartridges charged with progressive 
wder. 

No. 14,047, 1885. Progressive powder. 
Be Te 1894. Multi-perforated powder (11 sections 
own). 

No. 6591, 1885. Gun using poopenive powder, throw- 
ing aerial torpedoes, cen shell with delay action fuse 
and secondary priming charge. 

No. 6926, 1885. Use of gun-cotton in composition of 


prietors and others seem to forget what this Englishman | PO de 


clearly r ises and boldly states, viz., ... that our 
superiority in certain lines of manufacturing . . . comes 
from the fact that American workmen and employers 
were formerly on the same social stratum. . . .” 

Thus in describing my composition as ‘‘ verbiage” 
“The Member” again runs up against all authorities, 
with whom I leave him with confidence to settle the argu- 
ment, and meantime, with perfect good — him 
and all his and my own fellow workmen, I bid him 
farewell. 

Yours truly, 
A Practical Exporter. 








A LENDING LIBRARY FOR ENGINEERS. 
To THE EpiTor OF ENGINEERING. 

Sir,—Several engineers having expressed the opinion 
that they are at a greater disadvantage than the members 
of other professions, in there being no existing library 
from which to obtain books for reference: and that, con- 
sidering the wealth of the Institution of Civil Engineers, 
and the fact that a lending library need not necessarily 
be carried on at the Institution buildings, should there 
be lack of accommodation in the same, there appears to 
be no reason why such a library should not be started by 
the above Institution. 

It is suggested that the accom 
be sent to the President of the Institution of Civil Engi- 
neers on the subject, 

As it is inmipossible to forward the petition to each 
member for signature, I should be glad if those belong- 
ing to the Institution of Civil Engineers, who are in 
favour of the formation of such a library, would send me 
a postcard authorising the addition of their names to the 
said petition. 

E. Hamirton WuHiterorp, 
Assoc. M. Inst. 
omen Municipal 
lymouth. 


C.E. 
Borough Engineer’s De 
Offices, 





Copy or Prririon. 
To the President and Council of the 
Institution of Civil Engineers. 

We, the undermentioned Members, Associate Members, and 
Students of the Institution of Civil Engineers, desire to draw your 
attention to the serious inconvenience to which members of the 
Civil Engineering profession are subjected by being unable at 
any time to borrow a technical book for reference. 

We would suggest that the Council should take into their 
earnest consideration the desirability of forming a lending library 
at or in connection with the Institution of Civil Engineers, similar 
to those worked by the Royal Institute of British Architects, and 
numerous other professional bodies. 








AERIAL TORPEDOES. 
To tHE Epiror or ENGINEERING. 

Srr,—For some years I have taken a special interest in 
ordnance and matters connected therewith, and made a 
study of the subject and its bearings on naval construction 
and warfare. Having recently returned from Russia, 
where I was in charge of engineering works, I am natu- 
rally much interested in the reports on the effect of 
lyddite shells, now being extensively used against the 
Boe 


re. 

A great deal has recently ap in the scientific and 
daily press, and many lectures have been delivered on the 
subject of throwing high explosives, by a gentleman sign- 
ing himself Hudson Maxim. Only last week a two- 
illustrated article (which I enclose herewith) appeared in 
the Spear, describing the great guns, aerial torpedoes, 
progressive powder, &c., of this inventor. 

In the course of my eo I have naturally 
examined the records of the British Patent Office, and 
find that the big —— gens, the projectiles, delay- 
action fuses, multi-perforated and progressive powder, in 
short, everything down to the minutest detail of this 
system, has been the subject of a patent. 

Most of these patents were taken out in 1885 and 1886, 
as shown by the annexed list, but they are all issued in 
the name of Hiram Stevens Maxim, while all the books, 
pamphlets, lectures, and newspaper articles describin, 
this so-called wonderful gun and torpedo, for which suc 
a. Se are made, are certainly in the name of 
Hudson Maxim. 

I cannot find anything written on this subject in the 
name of Hiram Stevens Maxim, and am equally unable 
to find any patent for a gun of any sort or kind in the 
name of Hudson Maxim, and am, therefore, very natu- 
rally puzzled. 

Does Mr. Maxim have one name which he uses exclu- 
sively for taking out patents, and a nom de plume which 


he uses in describing his inventions ? 


nying petition should 





wder. 
No. 12,561, 1886. Aerial torpedoes. 

No. 13,534, 1886. Fuse with centrifugal release. 

No. 16,672, 1886. Delay action fuse for torpedo shell 


shown. 

No. 17,252, 1887. Gun for aerial torpedoes ; delay action 
fuses also shown. 

No. 1166, 1885. Gunboat with ‘elliptical turret for tor- 
pedo gun, to be mostly fought head-on. 





THE WAR IN SOUTH AFRICA. 
To THE EpIToR oF ENGINEERING. 

Sir,—The past week’s news has, on the whole, been 
more satisfactory. A general forward movement is appa- 
—_ about to begin, as the Commander-in-Chief in 
South Africa and his chief of staff have left Cape Town, 
presumably for the front. 

Activity, both on the Tugela and the Modder, points 
to a determination to hold the enemy in force on both 
sides of the immense area covered by the war, and 
Colonel Plumer on the northern frontier has also been in 
evidence. These signs all point to the conclusion that 
our field force in Cape Colony is now regarded as suffi- 
ciently organised to warrant a general movement towards 
the principal objective. 

It is not easy to comprehend General Macdonald’s 
manceuvre, whereby Koodesberg Drift was successfully 
siezed and held, entrenchments formed, and then 
evacuated ‘* by order of Lord Methuen.” 

The only explanation appears to be that some other 
and great manceuvre is impending which requires the 
— of the Highland Brigade in another place, and 

irection—easterly instead of westerly.* 

The smoothest road to Bloemfontein is probably the 
one from the Modder vid Jaco Emmaus, and 
Petrusburg, nearly 100 miles in all; but it would be 
futile to speculate on the line or lines of Lord Roberts’ 
advance with the small amount of information now at our 
disposal. This much, however, may be said, that an 
advance in force by the road mentioned would tend to 
separate the Boer forces to the north of the Modder from 
their base, and from the other commandoes to the south 
of the Orange River. Also it would threaten the latter 
in rear, which might cause them to trek to the north in 
haste, thereby freeing our forces under Generals French 
and Gatacre for an advance in the same direction with 
the railway to the capital vid Springfontein, as a probable 
line of communication with their base. 

As regards the more easterly operations under Sir 
Redvers Buller, we must continue to exercise patience, 
and to hope that the ‘unfortunate entanglements” will 
be unravelled, although the relieving force has for a 
third time been baffled in its attempts to pierce the Boer 
defences on the Tugela. There appears to be plenty to 
eat in Ladysmith, and an abatement of Geuenlacta 
which cannot fail to remove many anxieties for the wel- 
fare of the brave garrison. So long as Ladysmith holds 
out, and so long as General Buller continues his attempts 
to relieve it, the Boers cannot detach any important 
commandoes for other purposes, except by raising the 
siege, and retiring on the Drakensberg. But this may 
happen at any moment, and, indeed, is highly probable 
directly a determined advance is even commenced by 
Lord Roberts, 300 miles to the westward, as the Free 
State Boers would naturally insist upon the necessity 
of defending their own hearths and homes from the in- 
vader. If not, itsimply means that the Free Staters rely 
upon the humanity o! berts and of the forces 
under his command for the protection of their farms, their 
servants, and their cattle—that they consequently intend 
to fight him in positions more advantageous to themselves, 
and further to the eastward than Bloemfontein. Can 
anything more clearly show the nonsense connected with 
modern tery as to the manner in which wars should be 

ucted ? 

When provisions run short in Ladysmith it will be 
time enough for the garrison of the red town 
to cut its way through the Boer lines of investment. 
Our examination of the operations on the as 
detailed in the daily press, is greatly restricted by the 
wonderful inaccuracies of the maps which are published 
in illustration. Thus, the hills on the Tugela change 
places in each new map issued. rn Kop, for instance, 
was prominently marked and named in the Times map 
of January 15, as 3 miles south of the river, and 7 miles 
from Colenso, whereas in yesterday’s map in the Times 
Doorn Kloop is shown to the north of the river, and 





ae The Zimes and other papers regarded the occurrence 
as ‘inexplicable ;” but the above explanation is now 
found to be correct (February 14). 





13 miles from Colenso; a blank space covering the 
previous position of Doorn gg 

Karrine to the war itself, it would yr ead that its 
history form a long string of gallant deeds, not con- 
fined to one side. Thus at the assault on W. Hill on 
January 6 we now read of ‘‘two resolute Free Staters who 
crept up the epaulment alone and attempted to dis. 
lodge our men. One of them was shot by Lieutenant 
Digby Jones, an officer who behaved heroically, and 
whose intrepid leading of our broken men after their 
officers had shot, probably saved the position. He 
earned the Victoria Cross, and would have been recom. 
mended for it if he had lived, but before evening he went 
the way of the majority of the intrepid officers that day, 
being shot through the head in front of his men.” It so 
yom that on the day of the attack a working party 
of Sappers and Gordon Highlanders had been sent to 
Wagon Hill to alter a battery. Hence the presence of 
Lieutenant Digby Jones, R.E., who had already distin. 

uished himself, and had been mentioned in despatches 
or his conduct in the sortie under Colonel Metcalf when 
the Rifle Brigade captured a 4.7-in. howitzer which was 
then destroyed by the Royal Engineers. 

The end of the fight in defence of Czsar’s Camp and 
Wagon Hill was one of the most heroic deeds of the war. 
The enemy were still in sion on the reverse of 
Wagon Hill, and Colonel Parke, with only three com- 
panies of the Devons, when asked by Colonel Ian Hamil. 
ton if he could clear them out, answered, ‘‘ We will try,” 
and they did, at the point of the bayonet, after losing all 
their company officers and a quarter of their men. 

The Devons should adopt those words as a motto; it is 
unassuming, pathetic, and noble. The greatest deeds are 
only done by those who ‘are Let the Devons inscribe 
upon their banner, “ We wil y. 

_The Royal Engineers are doing good work on all 
sides: the railway companies, in repairing and improving 
the lines: the pontoon companies, in bridging rivers at 
the front, sometimes doing so under fire, as on Monday 
last—a fine es of work indeed: the balloon parties 
are finding plenty of work to do, often within 3000 yards 
of the enemy’s guns for which a balloon is a great attrac- 
tion and draws much fire, fortunately without any fatal 
results up to date. The frequent work of entrenching 
must be directed to a great extent by Royal Engineer 
officers and men, although we hear very little about it— 
which, perhaps, is equal to a report, as it shows that 


things are oy smoothly. 
In short, the Royal Engineers vie with the Royal Artil- 
lery and the Ro Medical Department in de- 


al oxy 
monstrating to the world that our special services are 
equally efficient, so far as their numbers permit, with 
those of other great nations. 

As regards “ig ment of the officers now proceeding 
to the front, some difficulty may be nascent in obtain- 
in pistols and field glasses. 

. Winans, the celebrated pistol shot, 
volver to a repeater, which latter, he says, has 


refers a re- 
“cc 


a “‘very 


heavy trigger pull,” with the ‘trigger too near to the 
hand,” and “the ce all wrong” . . . ‘‘occasionally 
also the cartridge does not come up into proper posi- 


tion.” Other things adverse are mentioned, but the above 
are probably sufficient to insure preference for a revolver, 
which should be a double-action, solid-framed pistol, 
shooting Government ammunition. : 

As regards field glasses, one could fancy after perusing 
a recent letter in the Zimes by Lord Dunraven, who was 
appealing to the public for subscriptions wherewith to 
—— a field glass for each member of the Mounted 

harpshooters’ Corps, that, given the money, he could 
obtain suitable glasses without any difficulty. In this 
he must have erred, for good glasses are now almost un- 
obtainable. The Russian Government has carried out 
many experiments in connection with this matter, and 
found it a very difficult thing to settle satisfactorily. A 
good glass for scouting purposes should be achromatic ; 
a good magnifying power, a clear definition, 4 
forge field of view, a sliding hood, and hinges, so that 
the distance between the visual axes may be corrected to 
the distance between the observer’s eyes. ; 

I fear that the subject has been rather neglected in 
England. It ought to have received the careful atten- 
tion of our cavalry officers during times of peace. For 
my own part, and after trial, I am inclined to the belief 
that a monocular is preferable toa binocular. The former 
is much more easily held to the eye with a single hand, 
the other hand — occupied in one way or another. 

It is, of course, half the weight, half the size, and ought 
to be only half the cost. A number could be 
manufactured in half the time that a similar order of 
binoculars would occupy. 

Moreover, a man’s eyes are seldom truly equal, and 
when this inequality is pronounced, it is impossible to 
focus a binocular so as to suit each eye separately. For 
all these reasons it appears to me that a single glass is 
better than a double one. 


Yours faithfully, , 
February 11, 1900. Frecp OFFICER IN 84. 





“Tur PracticaL ExgcrRictan’s PockeT-Book FOR 
1900.”—There has just been issued at 1s., by Messrs. 3. 
Rentell and Co., Limited, 11, Ludgate-hill, London, 
E.C., “The Practical Electrician’s Pocket-Book,” which 


is edited by Mr. H. T. Crewe, M. Inst. Mech. E. It 
serves the purpose of a diary, and there = ogee 


es convenient for orde supplies, 
reculta. Many articles of an interesting, although not 
always of aconclusive, nature are published on the various 
forms of prime movers, on belt and other means of driv- 
ing, on wiring and other necessaries for electric installa- 
tions, on distribution, accumulators, &c., while tables are 
given, with some ae of supply stations in the 
United Kingdom, for ready reckoning, &c. 
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THROTTLING CALORIMETER. 
CONSTRUCTED BY MESSRS. T. 8S. McINNES AND 0O., LIMITED, GLASGOW. 


Tue very neat form of throttling calorimeter, de- 


vised by Professor G. H. Barrus, is now being made in | 10 


this country by Messrs. T.S. McInnes and Co., Limited, 
of 41 and 42, Clyde-place, Glasgow, and is shown in the 
annexed engraving. A sampling nozzle, provided with 
fine slits, is inserted in the steam pipe from which the 
steam is to be taken, as shown to the left of the en- 
graving. This sampling nozzle delivers through a 
valve into the separator A, where any free water is 
deposited, and measured by its height in the gauge 
glass. From time to time it can ie tion out by the 
cock B. The steam thus freed from any water which 
may be carried over bodily, but still containing moisture, 
passes from the separator to the calorimeter chambers 
C and C!, each of which is fitted to receive a thermo- 
meter immersed in oil or mercury. Between the two 
chambers is a throttling nozzle D, which reduces the 
steam to atmospheric pressure as it blows through it. 
By means of the two thermometers the sensible heat of 
the steam before and after expansion cun be measured, 
and from the difference the percentage of moisture in 
the steam can be calculated. 

The principle on which such calorimeters act was 
set forth on page 89 of our fiftieth volume, and is well 
understood. e may, however, remind our readers 
that when dry steam is expanded without doing work 
it becomes superheated, since the total heat of ‘ dry 
saturated ” steam increases with the pressure. But if 
the steam is not entirely dry, owing to the presence 
init of moisture, then a part of the heat set free is 
expended on vaporising the moisture, and the ter- 
minal temperature is not so high as it otherwise 
would be. From the difference between the tempera- 
ture theoretically due to dry steam and the observed 
icanperature, the percentage of moisture can be calcu- 


If there is no priming water in the steam the 
Separator A is not required, and the part between the 
dotted lines is omitted. Several of these apparatus 
have been supplied to technical colleges. 








INDUSTRIAL NOTES. 

THE first real indication of an attempt to carry a 
Labour Bill through Parliament this Session is the 
issue of the Shop Hours’ Act Bill, to amend the law 
relating to the closing of shops. 1t is concise, and 
clear in its objects. It is almost as brief and clear 
as the Universal Eight Hours’ Bill of a few years 
ago, but of which we now hear nothing. The Bill is 
backed by Sir Charles Dilke, Mr. John Burns, and 
Dr. Clarke. It provides for the closing of all shops, 
as follows : 

(2) On one day in each week at or before 1 p.m. 

: — three other days in each week at or before 
9 i" one other day in each week at or before 




















(2) On one other day in each week at or before 


.m. 
The Local Authorities are empowered to fix the 
early and late closing days within their own areas. 
There is no power of local option given, the Act is to 
be absolute, applicable to all shops. It is not con- 
fined to shops where persons, young or old, are em- 
ployed for hire; the shop managed by the owner and 
his wife are “rr included within the purview of 
the measure. The latest hour at which any shop may 
be open is 10 p.m., presumably on Saturday nights in 
the poorer and even general neighbourhoods. There 
is to be one half-holiday in each week, three short 
days, closing at 7 p.m., and one, presumably Friday, 
closing at 9 ae There is no provision in the Bill 
which will oblige the costers’ stalls to be closed at 
the same hours, for costers’ stalls are not, in legal 
definitions, shops. The one omission seems to be the 
closing of public houses. In country villages, and even 
small towns, the measure might apply without much 
inconvenience, but in the Metropolis the inconveni- 
ence would amount te hardship. Voluntary early 
closing, according to circumstances, is progressing. 


The report of the Friendly Society of Ironfounders 
is again able to congratulate the members on the state 
of trade. There was a decrease of 48 on donation 
benefit, and of 26 other unemployed who were out of 
benefit through their own neglect by being in arrears. 
The total decrease of members out of work as com- 
pared with last month, was therefore 74. This, for 
the first month in the year, is good. The number on 
the sick list has increased by 158 over last month, or 
by 266 in the two last months, influenza being the chief 
cause. The total on the funds were: On donation 
benefit, 386 ; on sick benefit, 691; on superannuation 
allowance, 858 ; unemployed but out of benefit, 68; on 
dispute benefit two only. Total, 1975; last month, 
1914; net decrease, 61. The cost per member per 
week for all benefits was a trifle over 8fd., the aggre- 

ate cost being 653/. 5s. 8d. per week. The cash 
ae in was, at the close of the month, 92,5417. 16s, 10d. 
The returns as to the state of trade are still very 
favourable ; in one instance only is it reported that dis- 
charging was going on, this was at Portsmouth, where 
one only (!) is on the unemployed list. In 114 places 
out of 125, — members, trade is reported 
to be very good. Under all the other heads, down 
to ‘‘ discharging,” were 10 places, employing 1574 mem- 
bers, and the one place, Portsmouth, with one out of 
work. The record is pretty good for January, in a 
union with 19,887 members. Another test of good 
trade is that the advance of wages movement goes on 
favourably. At Walsingham the men have received 
an increase of 1s. 6d. per week ; at Wakefield negotia- 
tions are going on for an increase of 2s, per week ; at 
Grantham the hours have been reduced to 53 per week 
without the slightest friction. With only two mem- 











bers in dispute benefit, two less than on the previous 
month, the record shows that 1 negotiations are 
resorted to in this union for the attainment of the 
objects sought. The success of this policy 1s shown 
by the fact that within a year, from the date of the 
report in January, 1899, until the end of January of 
this year, the ce in hand has increased by 
22,6331. 9s. 1d., a splendid nest-egg with which to 
meet any depression in trade that may arise after the 
present prosperity shall have declined. 





The report of the Amalgamated Carpenters and 
Joiners for the current month shows a large increase 
of unemployed, as is usual at this period of the year. 
Still the number is not abnormally large ; on the con- 
trary, the proportion is below the average. The total 
number of members was 61,762; of these 1550 were on 
donation benefit, 1881 on sick benefit, and 844 on 
superannuation allowance. In South Africa, at the 
nine branches of the society, the returns refer to the 
war, and say ‘‘ that the state of trade is very bad, 
po ay they —_— will suffer sadly by the war, 
stoppage of trade, and injury to property. The societ 
has a rule, which cepviiles for : epocial audit of the 
branch accounts; twelve competent and efficient men, 
well acquainted with the system of accounts adopted 
by the society, and with the branch books, are to be 
appointed for this pu . The value of such a 
system is shown by the fact that one of the Glasgow 
branch treasurers is alle to have embezzled the 
sum of 488/. 4s, 2d. The Newark branch asked 
@ very curious question. Whether a member dis- 
charged, because he would not do a reasonable day’s 
work, by an employer, known to be an easy one 
to work for as regards the amount of work required, 
is entitled to come on the funds for donation 
benefit ? The reply was that the branch must decide. 
The branch voted without dissent that they could not 
stand malingering. The members seem to be somewhat 
divided as to whether the union shall continue to be- 
long to and support the Shipbuilding and Engineering 
Trades Federation, or the new Federation of all trades. 
Further voting on the question is suggested by some 
branches. A very curious point on the Compensation 
Act was raised at Bolton, as to whether a man in- 
jured after the first hour’s employment could sue for 
‘‘average wages.” The decision was that ‘‘average 
wages” meant measure of compensation, it did not 
disentitle the plaintiff from compensation. No 
other es being given, the decision was for the 
plaintiff. 





The Cotton Spinners’ report complains of a decrease 
in members, and calls upon the branch officials to deal 
with the matter. The trade. generally is in a pro- 
sperous condition, so that there is no excuse on the 

round of inability to pay the contributions. The 
Sesion in membership is only 44, but a decline is 
always a source of anxiety to the executive of a trade 
union. The number of members on the funds is large 
considering the state of trade—5.26 per cent. of the 
whole of the full members; but this is explained by 
the strike at Glebe Mills, which is costing the Associa- 
tion 90/. per week, apart from what it 1s costing the 
Amalgamation. The — says: ‘* We cannot see 
that anything is being done in the way of bringing 
about a settlement.” is is regrettable, seeing that 
the Joint Committee manage to settle so many dis- 
putes every year, most of them without sto of 
work, and many even without friction. The total 
membership of the Association at date was 13,987, in- 
clusive of piecers, which shows that there is a total 
decrease of 235 in the month, inclusive of the 44 full 
members mentioned above. The total number of dis- 

ute cases in the month was 27, all of which were 
vealt with by negotiation, some being settled, some 
being still under consideration, and others were agreed 
to be left in abeyance by the operatives affected. The 
total number of accident cases reported from the 
branches were 44; of these, 12 were dealt with under 
the Compensation Act. This mode of dealing with 
cases continues to be very successful. The report 
refers to the settlement of the dispute at Bolton, the 
advance being given by the oa ge ee without oppo- 
sition. There is a reminder that the operatives might 
have demanded a 10 per cent. advance, but preference 
was given to a settlement with 5 per cent. to avoid a 
stoppage. It is stated that spinning fine counts from 
Egyptian cotton is profitable, and a hope is expressed 
that the American yarn trade will so improve as to 
justify a return to the standard of 1876. On the 
whole trade is good, but some complaints arise from 
time to time with respect to the material employed, 
which, when bad, reduces wages. 





General activity is well maintained in the engineer- 
ing trades a Lancashire in consequence of 
the large uncompleted orders on hand, many of which 
will keep firms well engaged for a large part of the 
current year. Machine-tool makers are still busily 
engaged with the orders they have on hand, which in 
most cases will carry them through a considerable 
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portion of the year, but they are not booking new 
orders of sufficient weight to replace those running 
out. In some branches of constructive engineering a 
quietening down is reported as regards new orders 
coming forward, but generally those departments are 
pressed with work, and in some instances they have 
enough work on hand to keep them well going for a 
long time to come. Boilermakers are still very busy, 
as also are ironfounders. Locomotive and wagon 
builders are pressed with orders, some firms having 
enough work in hand to carry them well into next 
year. Hydraulic and electrical engineers continue in 
a state of exceptional activity in all departments. 
Textile machine makers are busy in the loom branches, 
but not so busy in the spinning departments. On the 
whole, the position is very favourable, and the out- 
look for the future is not altogether discouraging. In 
the iron trade a strong tone is maintained ; there has 
been a steady business, but as a rule the buying is 
restricted to immediate requirements. This is not 
unnatural when we remember the high prices of 
material. There have again been some fluctuations in 
warrants, and consequently some irregularity in the 
rices of pig iron, but the local rates remain unchanged. 
n the finished iron branches the strong position 
recently reported is fully maintained ; makers are so 
heavily sold over the next four or five months that 
they have little or nothing to offer for prompt delivery. 
The steel trade maintains its full activity, the rates 
being firm all round. There seems, indeed, little to 
complain of in any branch as regards raw and finished 
material, either as to activity or prices, at the present 
time. 





The position of the iron and steel trades in the 
Wolverhampton district is good on the whole for pro- 
ducers, but not without a shadow of anxiety from the 
standpoint of consumers and merchants. Merchants 
and others who were holding back prior to the recent 
advance, have since been just as anxious to get their 
orders for future supplies accepted. The difficulty of 

roducers seems to be the obtaining a supply of fuel. 
t is said the leading coalowners are holding back 
supplies in the hopes of higher rates above and 
beyond the recent advances of from 3s. to 4s. per ton. 
In sympathy with the recent advance in marked bars, 
manufacturers of sheets, hoops, and strip have raised 
saneg from 5s. to 10s. per ton, and heavy ironfounders 

ave advanced rates 10s. per ton on chilled rolls and 
all iron and steel castings. Users of and dealers in 
iron and steel are beginning to wonder where the 
present boom is to land them, and when it will reach 
its highest level and limit. High prices are being felt 
by certain users of iron and steel already, and if those 
with heavy contracts on hand have not covered them- 
selves by contracts for supplies at rates contemplated 
when such contracts were made, there may be a col- 
lapse, or at least.a disastrous stoppage. In the present 
instance it cannot be said that labour is causing high 
prices, it merely follows in their wake ; the rates being 
regulated by prices already obtained as certified by 
the accountants. Most of the hardware industries 
aleo continue busy ; but there are always some varia- 
tions at different periods of the year as regards cer- 
tain branches more or less seasonal in character. 
But all those affected by Government contracts are 
busy—some extremely busy—as production and supply 
cannot keep pace with the pressure for deliveries. 
The position on the whole is good, but not without a 
degree of anxiety. 





In the Birmingham district the tone of the iron and 
steel market is described as healthy. Makers of all 
descriptions of material report themselves as being ex- 
tremely well employed. Prices continue very high, 
and the prospects indicate even further advances. 
The “‘ nimble ninepence” theory is for the present 
suspended in favour of the ‘silver pound,” or the 
** sovereign remedy.” The Government is, to some 
extent, responsible for the change, it being, as it has 
been for some time, a pressing customer for iron and 
steel for war and transport services, the question of 
price being altogether secondary to early deliveries. 
Indeed, the Government departments cannot afford to 
wait ; they must have what they require if at all pos- 
sible. But this means not only a brisk demand for 
the raw and finished materi: needed, but activity in 
the departments using the material required. Large 
inquiries have been on foot for the Indian States 
Government. There have been large exports of gal- 
vanised sheets to India and Australia ; though the 
demand has slackened somewhat makers have not 
relaxed the pressure of production as large orders are 
expected from South Africa when the war ceases. 
Steelmakers’ books are so full of orders that the 
firms cannot enter into further contracts at the pre- 
sent time. The engineering branches of trade con- 
tinue generally to well employed. The iron- 
founders speak of trade as good. 


The wages agitation in the cotton trade has extended 
to the Oldham district. That at Bolton has been 
settled as b:fore intimated, and the Oldham branches 





now claim an advance. The proposal came from the 
Lees branch in favour of enakinie ‘application to the 
employers for a 5 per cent. advance, the highest that 
can at present be made under the Brookland’s agree- 
ment. But by that agreement also there can be no 
formal application until March 27, that being the date 
of the last advance of 2.91 per cent., or 7d. in the 
pound. But as the proposal now made has been rele- 
gated to the different branches, and must then be fur- 
ther considered by the executive, and possibly by a con- 
ference, it will take some time before the ordinary 
routine has been gone through, so that by the date 
above mentioned the time will have arrived for the 
formal application to the employers. The rates being 
now 5 per cent. below the standard of 1876, the de- 
mand now to be made will, if conceded, bring the 
operatives’ wages up to that list. The card and 
blowing - room operatives will doubtless follow the 
spinners in any action taken, and a provision is made 
to the effect that whenever a general demand is made 
for an increase or decrease in wages, the wages of the 
male card and blowing-room workers may be increased 
or decreased proportionately as may be agreed upon. 
At Bolton the latter obtained a 10 per cent. advance. 
As the cotton trade is brisk it is probable that a 
mutual settlement will be arrived at as in the case of 
Bolton. 

There is, however, another side to the question, and 
at Preston it is said to be growing acute. A fear is 
expressed that serious stoppages of machinery in the 
cotton trade will or may take place at no distant date. 
The uneasy feeling arises from the fact, as alleged, 
that heavy purchases of American and Egyptian 
cotton have been made for countries in which the 
industry is comparatively new, and this has caused a 
sudden rise in prices rather than forward purchases by 
English firms. These competitors have, it is said, 


secured the pick of the market, which is the reason for | },,, 


the complaints of spinners of bad material being sup- 
plied. Some wealthy manufacturers have anticipated 
this and fully covered themselves, but others have not. 
The danger may not be quite so bad as the feeling in 
Preston suggests it to be. 





Some of the North-Eastern Railway men are not 
satisfied with the terms recently conceded. At a 
large meeting held in Newcastle the men demanded a 
further conference, so that they might have a free 
hand to issue notices. The matter mostly in dispute 
is time and a quarter for night duty. 

Some friction was caused in connection with the 
agitation of the men on the South Wales Railways by 
the statement in the press that the railway officials 
were not prepared to receive deputations of the men 
to discuss grievances. It now appears that there was 
no such decision, and the officials of the men are 
blamed for not contradicting the statement when 
made. The matter is now explained, however, and 
probably some concessions will be made to the em- 
ployés. 





With the high price of coal we again hear of 
colliers’ wages being the cause. Mr. Ben Pickard, 
M.P., has met the statement by declaring that the 
total advance of 45 per cent. in wages is only equal to 
8d. per ton on the 1888 standard, whereas the price 
of coal in some districts had gone up 7s. per ton in 
six months. In London house coal had advanced to 
the consunier from 8s. to 13s. per ton in the same 
= In considering this question, some people 
orget that an increase by percentages depends upon 
the basis price ; if on a shilling or couple of shillings, 
the amount is not great; but if the basis be the sell- 
ing price, it is large, though the proportion may be the 
same. Miners in the present instance are not to 
blame. 

Mr. Justice Cozens-Hardy, in the Chancery Division 
of the High Court, has decided that the Council of the 
Durham Miners’ Association was not justified in 
making a voluntary grant out of the funds in favour of 
a strike not officially sanctioned by the body, and for 
which, therefore, strike pay could not be made. As 
the issue was invalid, the trustees ought not to act 
upon it. This is important in its bearing upon 
‘* grants in aid of our own and other trades.” 





The strike of miners in Austria has not yet been 
settled. Large numbers are still reported to be out. 
In the Rhine provinces, also, there have been disputes ; 
but the strike is there dying out. The movement 
now seems to be extending in Saxony. Whatever the 
final issues, there is unrest in the mining districts. 








Rosartwo.—The Argentine Congress has d a law for 
the development of a port at Rosario. The works con- 


templated are to be completed within five years. They 
comprise the establishment of 10,000 ft. of quays, capable 
of accommodatin i 
22 ft. water, as 


vessels drawing between 21 ft. and 
as the construction of docks, grain 
It is also 





elevators, railways, hydraulic cranes, &c. 
proposed to pat the electric light. 


WORKMEN’S COMPENSATION CASES. 


Spencer v. Levett, Frank, and Son, and John Aird 
and Co.—This was an open from the award of the 
County Court Judge at sp ny We under the Work. 
es Apex, mantles ae he was heard - the Court of 

ppeal on February 5. e a essrs. Levet 
Frank, and Son, were a firm of ships’ chandlers, S a 
the applicant, was in theiremployment. Messrs. Coan 
Frank, and Son were employed by the owers of the steam. 
ship Jelunga at Southampton to paint the inside of the 
vessel. For this pu the ship was taken inside the 
inner dock and moored alongside a quay. Messrs. John 
Aird and Co. were employed to remove the ballast, 
borrowing some men from Messrs. Levett, Frank, and 
Son, whose wages they paid. The ballast was taken 
out by one of the ship’s cranes and lowered into 
barges moored alongside in the dock. The applicant 
was at the time of the accident working in the 
hold of the ship taking out the ballast when a 
bucket struck and injured him. He claimed com. 
pensation. Messrs. vett, Frank, and Son and 
Messrs. John Aird and Co. were made defendants 
on the claim; while Messrs. [Levett, Frank, and 
Co. claimed an indemnity if they were held liable to the 
applicant, The Jelunga was having repairs done to her 
at the same time. 

The County Court Judge found the following facts: 
(1) That at the time of the accident the applicant was in 
the sole employment of Messrs. Levett, Frank, and Co. ; 
(2) that he was ere in and about the crane and 
machinery ; (3) that the dock was a “factory” within 
the meaning of Section 7 of the Act; (4) that the ship's 
engine and crane wu to discharge the cargo was a 
“‘factory” within the meaning of the Act; (5) that it 
was the usual and ordinary course of business that 
ships should be repaired in the dock in question; 
(6) that the Jelunga was on this occasion in the 
dock for the purpose of repair, and was actually 
in the course of ing repaired at the time of the 
accident, and (7) that the ship’s engine and crane were 
ing used in the performance of work necessary to be 
performed for repairing the ship, as described in the 
evidence. He held that the dock was a “‘ factory ” both 
within the meaning of the Workmen’s Compensation 
Act, 1897, section 7, sub-section 2, and the Factory and 
Workshop Act, 1878, Section 93 and schedule 4, Pt. 2. 
Forty — was accordingly awarded to the applicant. 

Mr. R. M. Bray, Q.C., and Mr. S. H. Emanuel, who 
appeared for the appellants, contended that the Judge 
was wrong in holding that the dock was a “factory” 
within Section 7 of the Act of 1897, which incorporated 
Section 23 of the ery | and Workshop Act, 1895. 
They drew attention to the fact that the decision in 
oe rug Fee McCabe (16 T.L.R., 77, 69 L.J.Q.B., 173) 
had not m recorded when the County Court Judge 
gave his decision. 

Mr. Clavill Salter, who appeared for the applicant, 
admitted that the case of Hennessey v. M‘Cabe was against 
him, but argued that as the ship was being repaired, the 
dock was a “‘shipbuilding yard,” within Section 93 of the 
Factory and Workshop Act, 1898. 

The Court allowed the appeal. 

In the course of his ey A. L. Smith, L.J., said: 
The case of Hennessey v. M‘Cabe, which was not decided 
when this case was heard by the County Court Judge, 
clearly covers the present case so far as Section 23, sub- 
section 2 of the Factory Act, 1895, is concerned. Ib is 
said, however, that Section 93 of the Factory and Work- 
shop Act, 1878, is applicable to this case. Schedule 4 
Pt. 2, of that Act defines a shipbuilding yard as one of 
the places included in Section 93. 

The term is applied to any premises ‘‘in which any 
ships, boats, or vessels used in navigation, are made, 
finished, or repaired.” Can it be suggested that this inner 
dock is a yard where ships are made, finished, or repaired ? 
If that were so the presence of any ship undergoing re- 
pairs in a large dock turned the place into a ‘‘shipbuild- 
ing yard,” and, therefore, into a “‘factory,” within the 
meaning of the Act. 

Collins and Romer, L.JJ. concurred. ; 

Lawson vy. Atlantic Transport Company, Limited.— 
This was an appeal from the award of the County Court 
Judge at Bow in proceedings to assess compensation 
under the Workmen’s Compensation Act, 1897. It was 
heard on February 5. The respondent was the widow of 
a workman, who, at the time of his death, was in the 
employment _of the appellant, the Atlantic Transport 
Com . She claimed compensation under the Act on 
behalf of herself and children. On May 8, 1899, the de- 
ceased man was at work for the appellants, with others, 
in the hold of the appellants’ steamship Mackinaw, which 
was my discharged in the West India Docks. The 
ship was lying in the dock moored to the quay, and the 
cargo, in bags, was being discha from the hold of the 
ship on to the quay, by the dock company’s hydraulic 
crane situated on the quay. This crane was worked by 
the appellants’ men. - The d was one of the eight 
men at work in the hold, two men in each corner, each 
two men making up sets consisting of 15 bags each, which 
they laid across a rope strop, and then fastened the strop 
on to the hook of the runner of the hydraulic crane, 
which then heaved up the set out of the hold and landed 
iton the quay. On the afternoon of May 8, 1899, the 
deceased and — man hag bag upa set ge _ 
and had got 12 S across rope strop, and we’ 
the act of putting another bag on to the 12 bags, when 
some bags from the tier behind them fell on to them. 
At the time of the accident the runner of the crane was 
not —— to the “oo of ~ set — wr pcm 
man was making up, but was ashore. e 
died from the injuries so received. The County Court 





Judge was of opinion that the case was not distinguish- 
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Je from Woodham v. Atlantic Transport Company 
a8 the Times L.R., 51, and [1899] 1 Q.B., 15), and that, 
therefore, by Section 23, sub-section 1, of the Factory and 
Workshop Act, 1895, and Section 7 of the Workmen’s 
Compensation Act, 1897, the employment was on, in, or 
about machinery in the process of unloading from 
a quay, and was, therefore, on, in, or about a “‘ factory” 
to which the Act applied. He, therefore, made an 
award in favour of the respondent. The appellants 
contended that the decision in Woodham v. Atlantic 
Transport Company did not ap ly, because there the 
accident happened while the end of the chain of the crane 
was on board the ship, and while the cases were being 
placed by the deceased man in the basket attached to the 
chain of the crane, whereas in the present case the de- 
ceased man was not, at the time of the accident, em- 
ployed in or about the crane, as the chain of the crane 
was then on shore. 

Mr. D. C. Leck appeared for the appellants, and Mr, 
W. M. Thompson for the respondent. _ : 

The Court, consisting of A. L. Smitb, Collins, and 
Rigby, L.JJ., Soaked the appeal, intimating that they 
could not distinguish the case from Woodham v. Atlantic 
Transport Company, and that, therefore, the County 
Court Judge was right. ar 

Smith v. Coed Talon Colliery Company, Limited.— 
This was an appeal from the award of the Flintshire 
County Court Judge. It also came before the Court of 
Appeal on February 5. The —. was a collier in 
the employment of the Coed Talon Colliery Company, 
who met with an accident arising out of, and in, the 
course of his employment, the result being a severe 
fracture of the shoulder. The only question was as to 
the amount of compensation payable. The accident 
happened on October 25, 1898, and the fractured shoulder 
was put by the surgeon into splints, in which it remained 
until December, 1898. When the splints were removed 
the applicant was told by the surgeon to move his arm 
as much as he could, and directions were given to him 
as to the manner of doing so. On December 28 and 
February 11 the applicant was examined by different 
surgeons, and, again, directions were given to him as to 
how he should move his arm. In June, 1899, at the time 
of the arbitration, the joint was reported to be stiff, and 
the applicant was, therefore, in a condition which dis- 
abled him from earning full wages. At the time of the 
accident the applicant was earning 19s. a week. The 
colliery company paid him 93. 6d. per week until 
March 27, 1899, when payment was stopped, as in 
the opinion of the surgeons his incapacity after. that 
date was solely due to his neglect to follow the 
directions given him. The County Court Judge found: 
(1) That the applicant did not carry out the instruc- 
tions of the surgeons; and (2) that if he had fol- 
lowed them, there was every reason to believe that he 
would have been fit for work on March 27, 1899; (3) 
that the applicant was a man of very nervous tempera- 
ment, and that this constitutional and natural nervous- 
ness, intensified to some extent by the accident, was the 
reason why the applicant did not carry out the directions 
of the medical men, and that this neglect had delayed his 
recovery, and was the cause of his present inability to 
work ; (4) that his neglect to obey the instructions was 
not the result of wilfulness or carelessness, but was due 
to the nervous condition which he appeared to have been 
unable to control. In these circumstances, he made an 
award in favour of the applicant for 9s. 6d. a week from 
March 27, 1899. The colliery company ag ngewe 

Mr. Crip je who appeared for the appellants, 
contended that the County Court ee. flan fl t 
was a question of law whether the appellants were bound 
to pay the applicant a weekly sum for an incapacity to 
work caused, not by the accident, but by his own neglect 
to follow the doctors’ instructions. The damage had 
been caused by neglect to follow the doctors’ directions, 
for which neglect the workman could not charge his 
employers. 

unsel for the applicant was not called upon. 

‘The Court (A. L. Smith, Collins, and Romer, L.JJ.) 
dismissed the appeal, saying that having regard to the 
findings of the Commi Court Judge, it was not competent 
for them to interfere with his decision. 





MOVING LOADS ON RAILWAY BRIDGES. 
At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, February 6, Sir Douglas Fox, 
President, in the chair, two pers were r The first, 
on “‘ Moving Loads on ‘Railway Underbridges,” by Mr. 
W. B. Farr, Assoc. M. Inst. C.E., dealt with the subject 
of the moving loads to be taken in designing the girders 
of railway underbridges of the standard, or 4 ft. 8} in. 
guage, and pointed out that up to the limit of span con- 
sidered in the paper, viz., 100 ft. which was the economi- 
cal limit for plate girders, underbridges on British rail- 
ways were frequently covered f1om end to end by locomo- 
tives, which were the heaviest loads com, Bo be con- 
sidered, as the heaviest travelling cranes and the ‘majority 
,boiler-trucks gave much lighter loads. Very few 
boiler-trucks heavier, when fully loaded, than locomotives 
Were in use, and their passage when so loaded was 80 in- 
frequent that their effect on the loading of underbridges 
could safely be left out of consideration. 
comotives were thus the only loads that needed to be 
considered, and the paper discussed the use of equivalent 
uniformly distributed loads in place of the actual con- 
centrated loads, and briefly described the method of ob- 
taining the equivalent uniformly distributed loads from 
parabolas which included all bending moments due to the 
passage of the concentrated loads over the span. 
Particulars were given of the weights of 26 locomotives 
of the heaviest types in use (1898) on the principal British 
railways, The weights varied considera ly, the heaviest 





engine used for main-line passenger service being the 
10-wheeled Great Northern engine of 98.90 tons, equal to 
1.71 tons per foot of —— over buffers, and 2.04 tons per 
foot of wheelbase ; the cashire and Yorkshire Railway 
Company’s engine being only 70.92 tons weight, equal to 
1.40 tons per foot of length over buffers and 1.72 tons per 
foot of wheelbase, These weights included that of the 
tender. The goods and tank pan ag in use varied very 
much, both in total weight and in weight per foot of 
length over buffers and per foot of wheelbase, and full 
particulars of the heaviest engine of each type were given. 

Tables of equivalent uniformly distributed loads were 
given for all spans from 5 ft. to 100 ft. for each type of 
locomotive, together with the concentrated loads on 
cross-girders of distances apart varying between 3 ft. and 
10 ft. Bridges of more than 100-ft. span would be more 
economically constructed with main girders of the lattice 
or open-framed type, to which the system of calculation 
by means of uniformly distributed loads were not applic- 
able with ~rtonate's & 

The additional loads due to impact, badly laid or badly 
maintained permanent way, rail-joints on the bridge, 
thrust due to steam pressure acting through inclined con- 
necting-rods and inclined cylinders, &c., were pointed 
out, and the question of the best way of making allow- 
ance for these and other factors was discussed. 

Attention was drawn to the necessity of making some 
provision for the loss in sectional area which occurred 
when the girders were painted, owing to the thorough 
scraping and cleaning of the surface which was necessary 
for efficient maintenance, and which, in the course of 
the life of a girder, would have an appreciable effect. 
The history of the Board of Trade rules for railway 
underbridges, which oe governed their construc- 
tion, was briefly stated, and it was pointed out that, 
except in the case of cast-iron girders, no allowance for 
impact and the other factors mentioned above was re- 
quired ; but that the girders were required only to be 
sufficiently strong to carry the heaviest locomotive, 
travelling crane, or boiler truck in use, calculated as a 
static load. 

The author suggested that, as the weight of the most 
recent and heaviest locomotives on British railways had, 
owing to the limitations of the loading gauge, reached 
its maximum, any further increase of weight having to 
be obtained by increased length and consequent increase 
in the number of wheels carrying the weight, the pre- 
sent was a suitable time for reconsideration of the rules, 
making allowance for impact and the other factors con- 
sidered, and specifying the stresses permissible in the 
metal of the girders, using varying coefficients or factors 
of safety, preferably some modification of Wéhler’s law, 
somewhat similar to the oe governing the con- 
struction of bridges which had been drawn up by the 
principal European and other Governments. 

Particulars were given of suggested maximum equi- 
valent distributed loads, which included an allowance 
for impact and other factors, and which were obtained 
by adding a percentage for these factors, based on the 
results of practical observation and experiment, to the 
equivalent distributed loads calculated for the twenty-six 
locomotives to which previous reference had been made. 
These maximum suggested loads varied from 9.88 tons 
per linear foot for a 5-ft. span to 3.01 tons for a 30-ft. 
span, 2.46 tons for a 60-ft. span, and 2.16 tons for a 
100-ft. span. 

The suggested maximum concentrated loads on cross- 
girders, obtained in a similar way, were 28.50 tons on 
each single line for girders spaced at a distance of 3 ft. 
apart, 26.60 tons when 7 ft. apart, and 31.37 tons when 
100 ft. apart. 

The second paper, by Mr. C. F. Findlay, M.A., 
M. Inst. C.E., was entitled, ‘‘ Note on the Floor System 
of Girder Bridges.” The paper described briefly the 
method adopted in renovating two old girder bridges on 
the East Indian Railway in order to bring them up to 
the standard of strength required for the loads and speeds 
at present in use. The longitudinal rail rers were 
originally of timber, and it was decided to replace them 
by steel beams of such strength as to reduce the load on 
each cross-girder within a safe limit. 

Considering the rail bearer to be of infinite length and 
continuously supported, the author obtained an approxi- 
mate formula, applicable in the case of single-track 
—. for the moment of inertia of a rail bearer which 
would reduce the load on a cross-girder to any desi 
fraction of the axle load immediately over that girder. 
This formula did not apply to girders near the end of a 
spap, but where the other cross-girders were as close 
es as in the cases referred to in the paper, the re- 
sults obtained by means of the formula a very closely 
with those obtained when the effect of the rail bearer was 
calculated pe eager that the beam extended over a 
certain number of cross-girders only on each side of the 
load, and rested freely on these, the support given by 
each cross-girder being proportional to its deflection. 

The author considered that the advantages claimed 
for simple — ps of construction, in respect 
of the more definite determination of stress which 
they permit of, bad been much yg gr and that 
there were many cases in which the lattice girder 
was the most suitable type to use, having regard to 
economy, practical convenience and appearance. When 
lattice girders were used, a comparatively close spacing 
of cross-girders often became imperative, and therefore 
the considerations advanced in the paper might be of 
service in connection with the design of new bridges as 
well as in regard to the strengthening of old ones. 





New York.—The number of vessels of all descriptions 


which entered the port of New York during 1899 was| 
‘| The air was discharged in the form of a cylindrical 


14,067, of which 9468 were American and 2407 British. 


red | angle o 





THE LIFTING POWER OF AIR 
PROPELLERS. 

Resistance of Surfaces in Air, being Experiments on the 
Thrust or Lifting Power of Atr Propellers 30 Ft. in 
Diameter. 

By Witi1am Grorcr Watker, A.M.I.C.E., M.1I.M.E., 

Westminster, 

THESE experiments were carried out during the 
latter part of 1899, -with the expert and financial 
assistance of Mr. Patrick Y. Alexander, of Experi- 
mental Works, Bath. The author has also been aided 
by a Government grant from the Royal Society ; and 
the experiments have been issued as a report to the 
Royal Society. 

n a paper read before the British Association at 
Dover, 1899, the author gave an account of a series 
of experiments on propellers varying from 2 ft. to 5 ft. 
in diameter, carried out in his laboratory at 47, 
Victoria-street, Westminster, and Experimental 
Works, Bath, proving the following laws, for a tip 
speed up to 15,000 ft. per minute : 

1. The thrust varies as the square of the speed. 

2. The horse-power varies as the cube of the speed. 

Making some allowances for experimental errors, 
these laws have been followed in the case of the 30-ft. 
diameter propellers. 

Experimental Apparatus.—Five propellers 30 ft. in 
diameter were tried, lettered A, B, C, D, E, the 
skeleton structure (Fig. 1, next page) of the blades 
was also tested, the different propellers were formed 
by altering the canvas stretched on the skeleton 
blades. The skeleton propeller was made as light 
as possible, and for reasons of strength and light- 
ness, a Mangin type of propeller was used of four 
blades, the blades being fixed one behind the 
other, and connected together by diagonal struts 
and ties; the blades were 3 ft. 14 in. apart. 
pair of blades are thus, from a structural point of 
view, similar to a ‘‘ warren” or lattice girder, sup- 
ported at one end, the respective blades of one pair 
constituting the upper and lower flanges of the girder ; 
therefore, when the propeller is exerting a thrust, the 
members of one blade will be in compression, and the 
other in tension. The blade frames are made of solid- 
drawn steel tubes of best quality and of different dia- 
meters and gauges, the tubes are joined together by 
brazed sockets. ‘The width of the blade frame was 6 ft. 
with alength of 15 ft. 

The propeller was mounted on a horizontal shaft 
4 in. in diameter, and driven by a portable engine by 
means of a 6-in. belt. The diameter of the engine 
cylinder was 8? in., with a stroke of 12 in. ‘The 
boiler pressure varied between 60 lb. and 75 lb. per 
square inch, The driven pulley on the propeller 
shaft was 5 ft. in diameter. Several pulleys of dif- 
ferent diameters were employed on the engine, vary- 
ing from 2 ft. to 3 ft. in diameter. With smaller 
diameter pulleys the belt was found to slip somewhat 
at the high speeds. Practically no slip occurred during 
the present readings with the larger diameter pulleys. 

The propeller shaft was free to move in its bearings 
longitudinally, a powerful antifriction swivel was 
attached to the end of the shaft on the discharge side 
of the propeller, to which war attached a Salters 
balance capable of reading up to a pull of 1000 lb., 
and reading to a pound, a movement of 14 in. of the 
shaft was sufficient to move the needle right round 
from zero to 1000. The balance was tested by means 
of weights before and after the experiments. The 
propeller shaft ran very freely in its bearings, requiring 
only a few pounds’ thrust to move it horizontally when 
— 

Propellers.—The five propellers tried, which are 
lettered A to E, all 30 ft. in diameter. Propellers A 
to D had their blade surface set at an angle of 124 deg. 
to the | ge of rotation; propeller E, was set at an 
21 deg. 

A (Fig. 2) had four blades, each 6 ft. wido, giving an 
area of 350 square feet. 

B. had two blades, each 6 ft. wide, giving an area of 
175 square feet. 

C had four blades 3 ft. wide each, giving an area of 
175 square feet, formed by stretching the canvas on 
half the longitudinal length of the blade structure. 

D had four blades 3 ft. wide each, giving an area of 
103 square feet, similar to C, but with 6-ft. radius of 
blade surface removed from each blade, leaving four 
tips 9 ft. long by 3 ft. wide. 

E (Fig. 2) had four blades exactly the same as A, only 
cet at an angle of 21 deg. to the plane of rotation. 

Experimental Building.—The room (Figs. 3 and 4) 
was 210 ft. long, 68 ft. wide, and 60 ft. high, situated in 
Westminster. The axis of the propeller was nearly cen- 
tral with that of the room, and 17 te above the floor sur- 
face, the centre of the propeller being about 30ft. from 
one end of the room, arranged so to feed from the wall’s 
side. The air space was ample for the proper circula- 
tion of theair. The disc area of the propellers was 
707 aq. ft., while the sectional area of the room in same 
plane as propeller was 3600, leaving an area of 2893 
equare fret for the flow of air back in to the propeller. 
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column, about 30 ft. in diameter, down the long room, 
returning by the walls, and passing the propeller 
through the disc area of 2893 square feet, and again 
into the propeller. 

Mode of Experiment.—Each propeller was tested at 
about 10 different speeds (including the skeleton 
blades), varying from 20 to 60 revolutions per minute. 
The thrust in pounds, revolutions of propeller and 
engine, together with an indicator diagram, and steam 
pressure were taken simultaneously for each different 
speed. These experimental readings are shown plotted 
in Figs. 5 to 10. A Crosby steam indicator was used, 
which was compared with a Richards indicator, and 
found to agree. Tables I. to VI. give results for 
propeller speeds of 20, 25, 30, 35, 40, 45, 50, 55, and 
60 revolutions per minute; these were obtained by 
scaling off the quantities from the fair curves drawn 
through the experimental readings. The results 
obtained from the fair curves are probably more accu- 
rate than the experimental readings. 

The friction of the unloaded engine was also obtained, 


Tn! 
Fie. 1. 


which includes the friction of the belt and propeller 
shaft, which was obtained by removing the propeller 
and running the engine light at progressive speeds. 
The mechanical efficiency of the engine, belting, and 
shafting was obtained for different loads by means of 
a brake dynamometer applied to the propeller shaft ; 
this efficiency multiplied by the indicated horse-power 
gives us the brake horse-power for that particular 
horre-power. Every care was taken so that the results 
should be as accurate as possible, and the readings 
were taken by a staff of four observers. 

Tabulating Results.—Referring to Tables I. to V., 
the tip speed corresponding to the revolutions is 
given. The total indicated horse-power, the brake 
horse-power, and power to overcome the friction of 
the unloaded engine has been given. The power 
necessary to overcome the friction due to working load 
may be obtained by adding tne power to overcome fric- 
tion of the unloaded engine to the brake horse-power 
and subtracting their sum from the indicated horse 
power. The thrust, in pounds per indicated horse- 
power and brake horse - power, is inserted. The 
thrust indicated horse-power and revolutions for pro- 

liers A to E, are shown plotted in Figs. 5 to 9. 

ig. 10 is curves of indicated horse-power and revolu- 
tions of skeleton blades, Fig. 11 is revolutions and 
thrust of propellers. ny 12 is revolutions and indi- 
cated horse-power. Fig. 13, indicated horse-power and 
thrust. Fig. 14, thrust per indicated horse-power. 
Fig. 15, thrust per brake horse-power. Fig. 16, air 
discharge. Fig. 17, extended curve of propeller E. 
Fig. 18, deflection test plotted. 

xamination of Results.—Taking the experiments 








as a whole, and making allowances for experimental 
errors, the following relations are verified : 

1. The thrust varies as the square of the revolutions. 

2. The horse-power varies as the cube of the re- 
volutions. 

3. The thrust per horse-power varies inversely as 
the revolutions, 

For a given indicated horse-power E gave the 
greatest thrust, at 16 indicated horse-power the thrust 
was 260lb., A and C 212 lb., D 1921b., B 132 Ib. re- 

tively. At the same number of revolutions A gave 

a —_ — the thrust “i 4 ‘ ‘ 
‘or equal tip speeds the thrust per horse-power for 
——_ C and E were nearly equal. Propeller B, 
ving two blades, was the least efficient of the series. 

The thrust per indicated horse-power of B and E 
at 50 revolutions per minute was 9.4 1b. and 15 lb. 
respectively. E required 18.7 indicated horse-power to 
drive it at 50 revolutions, while the indicated horse- 
power absorbed by the skeleton propeller was 7.8, and 
that of the abanied engine 2.1 indicated horse-power. 


Measurements og Air Discharged.—The velocity of 
the air at different points entering, as well as on 
leaving the propellers B and E, was measured. 
Anemometer readings were taken at a distance of 
2 ft. in front of the propellers as well as behind and 
at intervals of 2 ft. Fig. 14 shows the velocity in 
feet per minute at the different points indicated. No 
delivering tube was employed, the propeller being 
entirely open in front as well as behind. The air on 
the delivery side at the distanee of 24 in. at which 
the readings were taken, had no tendency to spread 
beyond a radius slightly greater than the extreme 

ius of the blades. The velocity of air at different 
points on the delivery side is given in Tables VII. 
and VIII. From all points behind the propeller the 
air is sucked into the rarified spaces left by the re- 
volving blades and disch in an axial direction in 
the shape of a cylindrical column of air having a spiral 
motion, the e of the spiral depending upon the 
angle at which the blades are set. 

he cross-section of the propeller disc on the de- 
livery side was divided into eight imaginary con- 
centric rings (see Fig. 16), and anemometer readings 
were taken at the following radii which correspond to 
the centre line of the rings, viz. : 2 ft., 4 ft., 6 in., 
8 ft., 10 ft., 12 ft., 14 ft., 16 ft. The velocity of air 
in feet per minute, as ascertained at each of the eight 
radii, was multiplied by the area of the correspondin 
rings in square feet: and the product being adde 
together, gave the number of cubic feet of air dis- 
charged per minute. Propeller B discharged 233,230 
cubic feet of air per minute at 35 revolutions and 3.8 
indicated horse-power, giving a thrust of 42 lb. Pro- 








peller E discharged 363,140 cubic feet at 32} revolu. 
tions per minute, rpg 5.8 indicated horse-power 
and giving a thrust of 120 1b. s 

The thrust may be approximately calculated at 
different radii from the amount of air discharged at 
the respective points. A curve showing this thrust is 
shown in Fig. 16. It will be noticed that the thrust 
we unit area is a maximum near the tips and rapidly 
alls off near the central parts. 

Weight and Strength of Propellers.—The weight of 
the propellers, of four blades each, was about 120 Ib, 
each, not including the canvas. The propeller wag 
designed wa enough for a thrust of 600 Ib. at a 
factor safety of 3}, taking the steel tubes at 30 tons 
aed square inch, a formulae was employed suitable for 
ong columns and pin joints, whereas the tubes might 
be taken as short columns and stiffened joints; this 
would _ a much higher strength. The author has 
no reliable data on the compressive strength of short 
tubes, and therefore made use of results more suitable 
for long ones. 





Fig. ‘2. 


The strength of the blades were tested statically by 
loading the extreme tips with weights. The deflection 
curves are shown in Fig. 18 for axial strength or thrust 
and twisting strength. The plotting shows the limit 
of elasticity was not reached, this was experiment- 
ally verified for all loads up to breaking, which was 
due to one of the brazed sockets giving out with 
600 lb. suspended at one point at the tip of a blade in 
an axial direction. The twisting strength of the 
blade was not tested to breaking point. It is clear 
that by making the sockets of malleable iron instead 
a no the weight would have been materally 
reduced. _ 

Discussion on Results,—Comparing A and B, it will 
be noticed that the proximity of the wide blades 
arranged Mangin type did not reduce the thrusting 
power of the propellers, for at the same number of re- 
volutions A gave practically double the thrust of B ; C 
had four narrow blades of a total area of 175 square 
feet ; while A had the same number of blades, but of 
double the width, and an area of 350 square feet, yet 
their efficiencies were about equal. This seems to show 
that, within certain limits, narrow blades are quite as 
efficient as wider ones, giving the same total thrust at 
equal tip speeds. D had 6 ft. length of each blade re- 
moved from the central parts, otherwise the propeller 
was similar toC. At 50 revolutions _ minute the 
thrust of C and D was 159 Ib. and 148 lb. respectively. 
With 16 indicated horse-power the thrust of D ein 
20 Ib. less than C, showing that the area of the —_ 
parts of the propeller is not very effective. The skele- 
ton blade abeorbed a considerable amount » P apge 
At 50 revolutions the power necessary to drive 
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f th to 
ton was 60 per cent. of the power necessary 
oe A at the rds speed, so that the application of 
350 square feet of canvas required only 5 extra horse- 
wer, and to give-a thrust of 186 lb. ; 
Design of Propellers.—In the design of suitable lift- 
ing propellers for aeronautical purposes there are 
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For instance, it would not be economical to arrange for 
too high « thrust per horse-power, due to consideration 
of the weight of propellers. Taking into account the 
reent of the propeller, there is a particular thrust per 
St baled which will give the ry sagt efficiency. | 
© experiments give data suificiént for the design of | 








any other size of propeller, and even of distinctly dif- 
ferent design within certain limits. It is clear that | ably improved : Hy 
the thrust and horse-power can be approximately 
arrived at for any particular speed. For instance, to 
drive propeller E at 100 revolutions per minute, it 
would require about 100 brake horse-power, and give 
many practical and theoretical points to be considered. |a thrust of 1125 lb. It is not the author’s inten-|be approximately halved, this will also concurrently 
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tion in this report to go into the design of a propeller, 
although perhaps a few brief particulars of the line of 
action may be interesting. 

Referring to propeller E, at forty-five revolu- 
tions per minute it gave a thrust of 240 lb. with 


14 indicated horse-power, of at 17.1 lb. per iiidi 





















cated horse-power. Now this figure can be consider- 4g 


1. By reducing the skin friction of the surface. 

2. By reducing the resistance of the blade structure. 

By making the blades half the width, which can be Ai 
done without reducing the efficiency ; the first loss may " 
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reduce the loss in the second quantity. The experi- } 
ments showed that the resistance of the structure was ii 
excessive, which can be reduced by eliminating some iia 


of the diagonals and other struts near the tips; the 
Lorene = —_ in a — pe com- 
paratively little power, and their number, if necessary, 
may be augmen’ As far as possible, the blades at 


the tips should only be strengthened by wire. 

For the sake of example, suppose this loss is reduced 
2 indicated horse-power in the case of propeller E at 
45 revolutions | ae minute, bringing it to 12 indicated 
horse-power. Again in this particular case loss in fric- 
tion, due to belt and engine, was 30 per cent. ; so that 
we may approximately say that with this particular 
tape a og 11 indicated horse-power will give a 
thrust of 240 lb., or a thrust of about 21 lb. per indi- 
cated horse - power; this will be equivalent to a 
thrust of 25 lb. per brake horse- power. Now 
assuming that no loss occurs due to interference 
of the air when multiple blades are introduced, the 
thrust and hérse-power will vary directly with the 
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TAnLeE I. 


Propeller A. Date of experiment, October 9, 1899, Four 
wide blades. Area, 350 square feet. Angle of blades, 


124 deg. 
| | ] | | 
Revolutions of pro- } 
peller per minute ../ 20 | 25 | 30 35 | 40 | 45 | 50 | 55 | 60 
Tip speed in feet per | 
minute es ee {1880 2350 2820 3290 3760 4230 4700|/5170|5640 
Thrust in pounds ..| 32 | 45 | 62 | 84 | 109, 143) 18%| 245) 288 





Indicated horse-power| 1.1] 2.1) 3.4) 5.1) 7.2) 9.7)12.8/16.6/ 20.8 
Brake horse-power ..| .4 uy 2.1) 8.4| 4.9) 6.8) 8.9/1.6) 14.6 
Thrust per indicated) | 
horse-power. . ..| 29,1) 21.4) 18.2 16.5 15.2 14.7) 14.5) 14.7/ 18.8 
Thrust per brake } | 
horee-power.. -.| 74,7] 40.3) 29.6 24.8) 22.0) 21.0 20.7) 21.0) 19.7 
Horse-power friction o we 
| 


unloaded engine ..| .7} .9| 11) 1.8) 1.5, 1.8) 2.1) 2.3) 2.6 
| 


Tas.e II, 


Propeller B. Date of experiment, October 10, 1899. Two 
wide blades. Area, 175 square feet. Angle of blades, 
124 deg. 
EOE eat Bk as r j 


| 


Revolutions cf 
| 20 25 | 30 | 35 | 40 45 


pro 
peller per minute 
Tip speed in feet per | 
minute os . .| 1880 2350 2820 |3290/3760 4230/4700 5170/5640 
Thrust in pounds 18 | 26 | 33 | 42 | 54 69 | 89 116) 154 
1 





| 
50 | 55 | 60 





Indicated horse-power| 1.1) 1.7; 2.7) 3.8) 5.3 7.2) 9.5 13.0) 17.6 
Brake horse-power_ . 4) 8) 1.6) 2.4) 3.5, 4.9) 6.6, 9.1/12.2 
Thrust per indicated | | 

horse-power.. --| 16.4) 14.7 12.3111 10.2) 9.6) 9.4; 8.9) 8.8 
Thrust per brake horse- | 





12.6 








power.. Sa - | 42.0) 30.0 21.0) 17.6 15,2,13.9) 13.4, 12.7 
Horse-power friction | | ] | | 
of unloadedengine..| .7) .9 1.1/ 1.8) 1.5 1.8) 2.1) 2.9) 26 
} | ! } | 





Tasie IIT. 


Propeller C. Date of experiment, October 12, 1899. 
Four narrow blades, Area, 175 square feet. Angle of 
blades, 124 deg. 

Westie ihe ae oo =e 


30 | 85 | 40 45 


Revolutions of pro-| 
peller per minute ..| 20 | 25 | 
Tip speed in feet per | 
minute <a . . |1880 2350) 2820 |3290) 3760 4230 4700 5170/5640 
Thrust in pounds . | 30 43 | 58 | 77 | 101/127! 159) 198) 244 
Indicated horse-power) 1.1 1.8 | 2.7 | 3.8 | 5.4 | 7.4 10.3/14.2/18.5 
Brake horse-power ..| .4) .9| 1.6| 2.4/3.6 | 6.2) 7.2/10.0/12.9 
Thrust per indicated | | } | : 
horse-power .. «+ /27.3 28,9 /21.5 20.5/18.5 17,1 15.4 /13.9/13,.2 
Thrust per brake horse- | | | 
power .. a «.|70.0/47.8 
Horse-power friction | Bae 
of unloaded engine..| .7; .9) 1.1) 1.8) 15 1.8, 2.1! 2.38/ 26 
| | j | 


50 | 55 | 60 





$7.0/82.2|27.6 24.6 22.0 19.8 18.8 








TaBie IV. 

Propeller D. Date of experiment, October 13, 1899. 

Four narrow blades. Area, 103 square feet. Blade 

ish aoe removed to a radius of 6 ft. Angle of blades 
12) deg. 





Revolutions of pro- | 
sh Se6 fe 50 | 55 | 60 


peller per minnte ..| 29 | 25 | 80 
Tip speed in feet per 
minute os «| 1880) 2350, 2820/3290 3760 4230 4700 5170/5460 
Thrust in pounds 23 | 35 | 50 | 69 | 92 |118 148 186 | 224 
Indicated horse-power | 1.0 | 1.8 | 2.8} 4.2) 5.9) 82 11.2 15.0/19.8 
Brake horse-power ..| .4| .9/1.6| 2.7) 4.0) 5.7 7.8 .10.5/13.9 
Thrust per indicate 
horse-power .. -+| 23 |10.4/17.9/16.4/15.6)14.4 13.3 12.4 11.3 
Thrust per brake horse- } | 
22.9 20.6 19.0 17.7 /16.1 
| | 





oo 


' 
power .. & -.}62.8/38.8 |30.6 25.4 
Horee-power friction | | | | 
of unloaded engine..| .7) .9) 1.1) 13) 1.5) 1.8 2.1 23) 2.6 











number of blades at same revolutionr. Suppose, 
therefore, we — for 12 blades, this will give a 
thrust of 720 lb., and require 33 indicated horse-power; 
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TABLE V. 


Propeller FE. Date of experiment, October 20, 1899. 
Four wide blades. Area, 350 square feet. Angle of 
blades, 21 deg. 








| | 


Revolutions of pro: | } 
40 | 45 | 50 


| 
BEY 
20 25 | 30 | 35 | 65 | (0 


pellers - re 
Tip speed in feet per 
minute am . 1880 23F 0 2820/3290 |3760 |4230|4700) 5170 5640 


-| 55 77 | 104) 136] 178) 240) 280) 340) 405 
9.6 |14.0}18. 7 |23.3 32.0 
6.7 | 9.8 13.5|16.3 23.0 


Thrust in pounds 
Indicated horse-power| 1.1 2.6 | 4.2 | 6. 
Brake horse-power ..| .4 1.5/ 2.7/4 
Thrust per brake horse- 


vo 


j | 
power.. = *: 26.6 (24.4 21.4 20.9 18.0 
Thrust per indicated | T | 

horse-power . . .. 52.4 29.6 24.9/21.6 |18.6 |17.1/15.0 14.6 12.6 
Horse-power friction, | | \- | 
of unloaded engine | .7 | .9 {1.1/13/1.5/18/2.1 2.3 26 


~T 


150 52 |38.7|31. 











Tasie VI. 


Skeleton Blades. Date of experiment, October 16, 1899. 
Angle of blades, 124 deg. 











Revolutions of pro- 














peller per minute § 20 | 25 | 80 | 35 | 40 | 50 | €0 | 70 | 80 
Tip speed in feet per} | 
minute .. «+ {1880} 2350}2820/3290|3760!4700|5640/6580|7520 


Indicated horse-power| 1.0 | 1.4/2.3] 3.3 | 4.6 | 7.8 |12. 0/16. 7/22. 0 
Horse-power friction) 
of unloaded engine | -7| 9/11) 1.8)1.5} 21] 2.6) 3.3] 4.1 











TabBLE VII. 

Propeller B. Date of experiment, October 10, 1899. Air 
readings. Two wide blades. Area, 175 square feet. 
Angle of blades, 12 ~~. Air discharged per minute, 
233,231 cubic feet. Revolutions per minute, 35. Thrust, 
42 lb. Indicated horse-power, 3.8. 





4| 6 8}10|12/14| 16 
60 | 267] 324 419) 368| 222) 146 
ia 


Radius in feet .. ms fe 
Velocity of air per minute 
on diecharge side 





Tasie VIII. 


Propeller E. Date of experiment, October 20, 1899. Air 
readings. Four wide blades. Area, 350 square feet. 
Angle of blades, 21 deg. Air discharged per minute, 
363,144 cubic feet. Beveigtions per minute, 325. 
Thrust, 120 1b. Indicated horse-power, 5.8. 








6 | 8 | 10] 12 14 
363) om 657 724) 426 





Radiusin feet .. ..| 2) 4 
Velocity of ceria - 109 
with 18 blades the thrust would be 1080 lb., and the 
indicated horse-power 49.5. Increasing the revolutions 
to 60 would give us a thrust in the latter case of 
1836 lb., and would require 125 indicated horse-power. 

Of course, by going in for a lower tip speed the 
thrust per horse-power is proportionately greater. 

Applying the 18 blades to a propeller of 50 ft. in dia- 
meter we have, running at 30 revolutions per minute: 
Thrust, 3700 lb.; indicated horse-power, 190. At 20 
revolutions per minute we have: Thrust, 1640 lb. ; 
indicated horse-power, 57. 

The above calculations are made on the assumption 
that the surface and projections are nearly as rough as 
the experimental propellers. It seems clear that 
taking into consideration the resistance and lifting 

wer of a smooth inclined surface the allowance for 
riction losses is high, and that the power given can 
with care be Bites | 

In considering whether the proximity of the blades 
ee with each other, it must be borne in 
mind : 

1. The diameter is large. 

2, The speed is small, the tips revolving at a large 
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Figi7. PROPELLE 
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radius tend to approximate ordinary aeroplanes 
moving in a straight line. 

The following papers by the author may be useful 
as reference: ‘‘ Experiments on Screw - Propeller 
Surface,” Inst. M.E., 1892; ‘‘ Experiments on Venti- 
lating Fans,” British Association, 1893; ‘ Experi- 
ments on Propeller Ventilating Fans,” Inst. M.E., 
1897; ‘‘ Supplementary Experiments, Propeller Fans,” 
Inst. M.E., 1897; “gy Trials,” British Associa- 
tion, 1897; and ‘“ Lifting Power of Air Propellers,” 
British Association, 1899. 





Brie1an Coat Exports. — The exports of coal from 
Belgium last year were 4,563,458 tons, as compared with 
4,579,955 tons in 1898. It will be seen that the exports 
declined last year to the extent of 16,497 tons. The 
exports of coal from Belgium to France last year were 
3, 272,855 tons, as compared with 3,265,589 tons in 1898. 
The exports to the Luxembourg last year were 360,163 
tons, as compared with 337,947 tons ; to the Low Countries, 
298,489 tons, as compared with 344,533 tons; and to 
Germany, 288,501 tons as compared with 232,167 tons. 


Tur Conco Ramway.—The Congo Free State is the 
venture made by Belgium in equatorial Africa. Pretty 
well every leading European country has had something 
to do with Africa, and Belgium naturally desired not 
( 0 left out of - Ban le. As - 4 the results 
of the appearance o ium upon the African arena, 
the Congo Railway has been constructed. The amount 
of capital expended by the Congo Railway Company 
upon the venture to the close of June, 1899, was 
2,874,5387., as compared with a corresponding outlay of 
2,701,025/. at the close of June, 1898. It follows that the 
outlay of capital made in 1898-9 was 173,513/. In the 
total of 2,874,538/. earthworks figured for 743,518/.; 
masonry works, for 177,554/.; metallic bridges, for 
239,690/.; permanent way, for 1,082,305/.; locomotives, 
for 237,893/.; and other rolling stock for 107,130/. The 
Congo Railway has mn carried out with what the 
Americans would term a land grant; and the area of 
land which the company has already secured is exten- 
tive, comprising as it does, 1,496,562 acres; of this 
area of country 10,117 acres have been sold for 39301. It 
will be seen that land is exceedingly cheap at present 
in the Congo Free State. The company does not ae Poy 
to have secured all the land to which it is entitled by 
the terms of the various conventions concluded by it 
with the Congo Government, the land to be received 
by the company still awaiting selection in the basin of 
the Monboyo-Busira. The revenue collected by the com- 
pany from its lines in the year ending June 30, 1899, was 
404,341/., as compared with 212,181/. in 1897-8. Of the 
revenue collected in 1898-9, 41,3707. was derived from 

nger traffic, as compared with 23,239/. in 1897-8. 
he working expenses in 1898-9 were 162,622/., as com- 
pared with 167,812/. in 1897-8. Ib will be seen, accord- 
ingly, that while the profit realised in 1897-8 was 44,369/., 
the corresponding net revenue expanded in 1898-9 to 
241,719. It is satisfactory to note that the companys 
business is still growing, the revenue collected in July, 
1899, having been 30,1382. ; in August, 1899, 37,000/. ; in 
September, 1899, 40,7247. ; in October, 1899, 46,400. ; 
and in November, 1899, 52,400/., making a total for five 
months of 217,463/., equivalent to 521,912/. per annum. 
The share capital of the company amounts to 1,200, m 
in addition to which the undertaking is responsible for 
1,800,000/. obligation capital, involving at ta charge 
for interest and sinking fund of about 60,780. ba ——, 
The profits realised last year having been 17m. o 
will be seen that a handsome return is being obtain 
upon the share capital. The fact should be recalled that 
20 cent. of the net profits realised by the company 15 
to be handed over to the Government. A sinking 
fund is also to be formed for redemption of the share 
capital within 99 years. The substantial fact is, how- 
ever, established that the Congo apaaray stat passing 
through some disappointing years, is now ikely to prove 
a remunerative enterprise, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprnep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888, 
» number of views given in the Specification Drawings is stated 

a each in where none are mentioned, the Specification is 
not illustrated. 5 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

wanch, 25, mp Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the t oy a yplet 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the adverti. t of the accept of a plete Specification, 

ive notice at the Patent — of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 











ELECTRICAL APPARATUS. 


1106. M. Byng, London, and R. P. Eidsforth, 
Salford, Lancs. Facia for Electrical Instruments. 
January 17, 1899.—The inventors have go eee 3 discovered that 
the process of printing is of great value when a number of articles 
have to be impressed with similar markings. They prepare facia 
for electrical instruments by impressing upon them the marks 
which are usually put upon such articles, by means of a printing 
process. The metal facia plate must be of “‘ suitable ” thickness, 
and it is ‘‘ coated with ink or colouring, the indicating letters, 
figures, or Is being i d in the printing operation, 
which may be performed by a prepared stone or series of stones, 
or any method in use for printing in two or more colours.” It is 
stated that the ‘‘ essential feature” of the invention ‘‘ is in the 
employment of metal plates which have been subjected to a 
printing process, as hereinbefore described.” The provisional 
specification states that the inventors ‘‘ print the indicating 
figures, numerals, or the like, directly upon the _ forming the 
facia upon the instrument,” but that they ‘‘ prefer to attach such 
figures or numerals to a prepared plate by screwing, riveting,” 
&c, ; while the final specification states that the inventors ‘‘ prefer 
to print the indicating figures, numerals, or the like, directly 
upon the plate forming the facia of the instrument.” The claims, 
which it will be noticed, limit the scope of the invention to an 
application in ‘‘ electrical ” instruments, are as follows: ‘‘ First. 
The method of and means for gp rose facia for electrical instru- 
ments substantially as herein described.” ‘‘Second. In facia 
for electrical instruments, the method of printing letters or signs 
upon the metal plate forming the facia by lithographic or like 
printing process substantially as herein described.” (Accepted 
January 31, 1900.) 


23,055. Siemens Brothers and Co., Limited, West- 
minster. (Siemens and Hailske, Berlin.) Current Col- 
lector for Underground Electric Railway Con- 
ductors. [5 Figs.] November 18, 1899.—A current collector is 
constructed as a spring contact tongue, pivotally mounted in a 
frame which can be turned in its support through an angle of 
90 deg., whereby the collector can be raised or lowered tbrough 
the slot of the conductor channel at any desired point. The con- 
tact tongue is formed asa lever of the first order, the long arm of 
which, when in the horizontal or working ition, is pressed by 
a spring against the conductor rail; this lever turns on an axis 
mounted in a frame, which is in turn mounted by means of loose 
eyes or sleeves upon a shaft which is longitudinally movable, but 




















not rotatable, in bearings in a support depending from the car. 
One of the sleeves of the frame has formed in ita pair of helical 
o- each of one-quarter revolution, in which slots engages a pin 
rough the shaft, which by its longitudinal motion thus turns 
the collector from the vertical to the horizontal position. Such 
ae is limited by a collar fixed on the shaft, which collar 
rther serves, when the collector is in the vertical position, to 
ence and depress its shorter arm, and consequently to raise its 
eager or contact arm, so that it clears the conductor rail, except 
bs ew in workin tion, A modified form of the collector, in 
Which its partial rotation is effected by a sliding sleeve, instead of 
eee f bape = —— aed Dastented, and further alterna- 
of effec’ e rotation ai 
January 10, 1900.) 4 ee 


723, W. E. Sheffield. Frequen 
Indicator for Alterna’ Currents. [3 Figs] De. 
a a t 17, 1898.—The current of which the frequency is to be 
; etermined and indicated is divided between two circuits arranged 
oH mary one of which has very little, while the other has con- 
gee or self-induction ; the current in the former circuit being 
ti slightly affected by a change in the frequency of the alterna- 
eg while an increase in the frequency considerably diminishes 
ry A ape one in the latter circuit. The currents in the two branches 

e divided circuit energise a pair of solenoids which exert 
sroane influences - an armature or a pair of armatures con- 

toa pointer, the position of which varying according to 


tus is opera’ 
Cy | by means of a bevws the armature of which is energised by the 


frequency of the alternating current. For the purpose of neutra- 
lising the effect of changes in electromotive. force, the iron core 
of the inductive resistance may be constructed with an air gap ; 
or acoil of small self-induction the magnetic circuit of which is 


Fig.2. 




















closed, and magnetised nearly to saturation, may be introduced 
into the former circuit. The two branches of the divided circuit 
may differ in capacity, instead of in self-inductiou, if desired. 
(Accepted January 10, 1900.) 


1866. A. Sette one Cc. G. G. Braunerhjelm, Stock- 
holm, Sweden. eiver for Waves of Light, Heat, 
or Electricity. (2 Figs.) (Convention date, October 27, 
1898.) January 26, 1899.—The receiver comprises a series of elec- 
trically connected objects located between two electrodes within 
wholly or partially exhausted non-conducting casing, and forming 
part of an electric circuit, these objects being such that their 
aggregate resistance is materially diminished under the action of 
the waves referred to. The sensitive objects, which are preferaby 
spherical or cylindrical, are contained in a non-conducting trough, 
at the ends of which are located the electrodes, consisting of 
metallic plates fixed in the trough and connected through wires 











fused into the casing with the terminals of a battery, into the 
circuit of which is inserted the electromagnet of a relay. 
The resistance of the sensitive objects is normally so great 
that the current is unable to actuate the relay. When how- 
ever, this resistance is diminished under the influence of light, 
heat, or electrical waves, the relay is actuated, and one or more 
secondary circuits into which electrical signalling apparatus has 
been inserted, are thereby closed. Ia the example of apparatus 
described, which is adapted tor nautical signalling purposes, the 
receiver is adjustably mounted upon a heavy pendulum, so that it 
is not affected by the rolling of the ship; the sensitivity of the 
receiver being adjusted by varying its inclination to the horizon. 
(Accepted January 10, 1900.) 


1867. A. Orling and C. G. G. Braunerhjelm, 
Stockholm, Sweden. Regulating the Sensitivit 
of Light, Heat, or Electric ave Receivers. 
{1 Fig.) (Convention date October 27, 1898.) January 26, 1899.— 
Apparatus for directing torpedoes or other vessels, the action 
which depends upon the influence of light, heat, or electric rays 
on bodies, the electrical resistance of which is materially affected 
by the action of such rays, is provided with means whereby, as 
the apparatus is moved away from the source of the rays, its 
sensitivity is automatically increased. The sensitive bodies are 
contained in a non-conducting trough within an exhausted non- 
conducting casing, and are arranged in two rows, the lower of 
which rests on the bottom of the trough, while the upper are 
located between and supported by the lower. At the ends of the 
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trough are a pair of terminals connected with the poles of a 
battery ; one of which said terminals is fixed, while the other slides 
through the end of the trough against the action of a spring, and 
has screwed thereon the armature of a horseshoe magnet located 
outside the casing and slowly rotated by gearing from the pro- 
peller shaft. By this means the armature within the exhausted 
casing is also rotated, causing the terminals to move further 
apart, and the resistance of the sensitive bodies to diminish (in 

q of the i in their mutual pressure) as the tor- 
pedo recedes, the diminished effect of the rays being thus, to 
some extent, compensated. The steering os 





current. (Ac January 10, 1900.) 


1868, A. ooting and C. G.G. Braunerhjelm, Stock- 
holm, Sweden. ce for Reguls e Distance 
between Herme' Sealed Objects. (Convention 
date October 27, 1898.) January 26, 1899. [3 Figs.]—The distance 
betw the objects referred to (which may consist of the ter- 
minals of a receiver for light, heat, or electric waves) may be 
regulated either by providing the movable object with a 
threaded spindle, which by means of a weight is prevented from 
partaking of the rotation of the casing about an axis 








the relative influence of the solenoids, serves to indicate the 


fos 


in a nut rotating within the casing ; or the same object is effected 
by causing the movable object to rotate with the casing, and to be 
simultaneously shifted in a nut located between fixed stops and 
secured in place by means of a weight. It is stated that the in- 
vention may gpa. rome f be applied to receivers such as are 
referred to in p ing specifications of the above-named ap- 
plicants for the purpose of regulatiag the distance between the 
electrodes so as to increase or decrease the sensitivity of the re- 
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ceiver. The drawings ilustrate the application of the above alter- 
native devices to such receiver, which is mounted in a pivoted 
fork by tilting which the arm carrying the actuating weight may 
be disengaged from a slot in an annular rim, and may hang 
vertically while the casing is rotated and the distance between 
the terminals of the receiver adjusted ; on restoring the fork toa 
horizontal position, and clamping it therein, the weighted arm 
is again engaged in aslot, and the terminala are thus secured 
from accidental disturbance. (Accepted January 10, 1900.) 


GUNS AND EXPLOSIVES. 


2664. Vickers, Sons, and Maxim, Limited, Sheffield, 
A. T. Dawson and G, T. Buckham, Westminster. 
Ammunition Wagons and Limbers. [7 Figs.) Feb- 
ruary 6, 1899.—The axle of an ammunition wagon comprises two 
tapering end parts on which the wheels turn, the inner ends of 
which are cranked down and formed as hollow to receive 
the ends of a tube by which the end parts are connected. Each 
end part has a pair of inclined side cheeks, to which are riveted 
downwardly Niger og | plates which enclose the connecting tube, 
and the lower ends of which are riveted together, so that they 
form a girder approximately of triangular section, connecting the 
ends of the axles. The upper edges of the sideplates are flanged 
outwards, and the flanges are riveted to the framing which carries 
the ammunition box and the gunner’s seat. To the side-plates 
are also riveted ribs of bent angle-iron, to twoof which, located 
near the middle of the axle the pole is hinged, while to the other 


oe) 


2808. 





two which are situated near the ends of the axle, are secured 
bolts extending forward, and terminating in eyes which receive 
the swingle-trees for the traces; these angle-irons are bent for- 
wards so as to support the frame which carries the ammunition- 


'Y | box and seat. The sides and ends of the ammunition-box are 


constructed of metal plates, out of which pieces are cut, so as to 
leave only open frames, to which are attached sheets of alumi- 
nium, leather, or other light material. The box is divided into 
longitudinal compartments fitted with drawers, all of which are 
accessible on opening a door hinged to the bottom of the box at 
the rear end. At the rear of the limber is fixed a hook which 
receives the trail of the gun carriage, and this hook is made with 
an arm projecting rearwards below the main hook, so as to carry 
a plate poojeating forwards from the shoe attached to the tube of 
the recoil spring of the gun carriage, this tube being ig on 
the plate when the gun carriage is hooked to the limber. The 
brakes of the ammunition a are controlled, through gearing, 
by i fat the rear of the wagon. (Accepted January 10, 


1639. A. Reichwald, London. (Fried. Krupp, Essen, 
Germany). Brakes for Gun Carriages. (6 Figs.) Janu- 
ary 24, 1899.—This invention is designed to provide a fluid brake 
which can be readily taken to pieces, which has no pipes and few 
joints, and which is not likely to be damaged by fragments of 
shell. A separate running-out brake cylinder is arranged in line 
with the accumulator, and communicating with the fluid space 
therein. On each side of the running-out cylinder is located a re- 
coil brake cylinder ; all three cylinders being connected with the 
gun cradle in which the gun barrel slides to and fro when the gun 
is fired, and the running-out cylinder being connected by es 
with recoil brake cylinders. e two recoil brakes are alike, and 
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each of them comprises the cylinder, a differential brake piston 
consisting of a plunger piston fixed to a hornof the gun tube and 
a piston which slides in the cylinder, and a tapering brake-rod 
fixed upon the cylinder cover, and projecting into an axial hole in 
the differential ava passages, from which hole is established 
communication between opposite sides of the piston. The running- 
out cylinder is fitted with a piston which has a tendency to 

forced towards the ¢ylinder cover by the compressed air contained 
in the rear portion of the by wgoead this piston is constructed in 
the form of a cylinder which is open towards the cover, and which 
contains a stationary brake piston fixed to the cylinder cover. 





lel to 
the threaded spindle, and by this means is shifted longitudinally 


The space in the interior of this running-out piston, which is 
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iston, communicates by means of pas- 
sages in the brake piston with the open portion of the interior 
of the running-out piston; these es are formally closed 
by means of a sp Be meny | valve, which is, however, 
perforated by small holes, sothat the es are not com- 
pletely closed. All those cavities of the running-out cylinder, 
the running-out piston, and the brake piston, which are situated 
towards the cover, and also the passages between the running-out 
cylinder and the brake cylinders, are filled with fluid. Modified 
constructions are described and illustrated, and a detailed account 
of the operation of the running out and brake mechanism is given. 
(Accepted January 10, 1900.) 


MINING, METALLURGY, AND METAL 
WORKING. 


closed by the brake 


19,876. O. J. Ste’ J. L. F. Vogel, and H. E. 
ry, London. Electro: ic Separation of Zinc 
from Zinc Oxide. tember 19, 1898.—The zinc oxide is 
dissolved in fused zinc chloride or other salt having a similar 
action, and an electric current is through the molten 
bath, aves being evolved at the anode and zinc deposited at 
the cathode. The chloride is fused by means of heat applied to 
the exterior of the vessel in which the reduction is effected, the 
anode which consists of carbon plates being at the top of the 
vessel, while the cathode consists of a layer of molten zinc at the 
bottom thereof. Zinc oxide, although infusible at the tempera- 
ture at which zinc fuses, is stated to be soluble in the molten 
chloride, and to form with it a readily reducible compound when 
acted upon by a current of low voltage ; no chlorine being evolved 
80 long as zinc oxide is present. e oxide may be supplied to 
the bath as it is continuously reduced, the chloride acting as a 
solvent only, Thefused cathode may be about 1 in. in depth, and 
the fused chloride about 2 in. The anode is usually immersed in 
the bath until its termination is about } in. above the cathode. 
The molten zinc is drawn off as it is deposited by means of an 
upwardly turned channel communicating with the bottom of the 
vessel. (Accepted January 10, 1900.) 
19,878. O. J. Steinhart, J. L. F. Vogel, and H. E. 
» London. Manufacture of drous Zinc 
Chloride. September 19, 1898.—The solution of zinc chloride is 
concentrated and dehydrated by evaporation in the ordinary way 
until such degree of concentration is obtained that the further 
application of heat would affect its decomposition, such decom- 
ony being liable to occur before complete dehydration has 
en effected. From this point the process is completed by boil- 
ing under reduced pressure in a vacuum pan until practically 
anhydrous chloride is obtained, the temperature never rising to 
the point at which the chloride is decom . Asan alternative, 
the chloride may be submitted only to this treatment, and air free 
from moisture may be drawn over or through the chloride to 
assist in carrying off the water vapour. (Accepted January 10, 
1900.) 


PUMPS. 


3849. R.E. B. Crompton, London. Gearing for 
Driving Reciprocating Machinery. (2 Figs.) Feb- 
ruary 21, 1899.—This invention relates to a gear designed to con- 
vert the motion of a rapidly revolving — driven by elec- 
tricity or otherwise, into a slow-speed reciprocatory motion suit- 
able for air compressors or pumps. A worm on the driving shaft 
gears with and slowly rotates a wormwheel on a shaft at right 








angles thereto, and in a different plane. On the latter shaft are 
moun eccentrics which actuate reciprocating rods in the 
usual manner. The entire mechanism is encl in an oil-tight 
casing partially filled with a lubricant, in which casing are formed 
ball-bearings for the shafts, adjustable from the outside thereof. 
The lubricant within the casing may be oil, or an emulsion of oil 
and water, with which the ng is filled to the level of the re- 
ciprocating spindles, (Accepted January 10, 1900. 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


15,697. L. Da Rozir, F. W. Aldrich, L. P. Cote, and 
H. A. tch, Massachusetts, U.S.A. Means for 
Shutting-off Steam. (4 Figs.) August 1, 1899.—Around the 
spindle of the throttle valve of a steam engine is fitted a steam- 
tight casing, within which is a turbine mounted on the valve 
spindle, and actuated by steam admitted tangentially into the 
casing by a bye-pass from the inlet pipe leading to the engine. 
The bye-pass is furnished with a valve, which is held normally 

















closed by a woleiies lever from which a wire is led to various 
portions of the ig, 80 that in case of accident the valve in 
the bye-pass may be ed, thereby causing the turbine to close 
the main valve and effect the sto; e of the engine ; the closing 
of this valve at the same time cutting off the suppiy of the steam 
from the turbine. The of the throttle valve is furnished with 
the usual handwheel by which the valve may be closed indepen- 
Gently of the turbine. (Accepted January 10, 1900.) 





ENGINEERING. 
Holland. Water-Tube 


D. Rotterdam, 
sai {5 Figs.] October 13, 1899.—The steam generator, 
according to one arrangement, comprises a pair of horizontal 
water drums, situated near the lower end of the furnaces, 
connected by vertical or slightly inclined water-tubes, or by both 
vertical and inclined tubes, to a pair of steam and water drums, 
the steam — and the water spaces of which are connected by 
pipes, and the whole enclosed within a casing. The furnaces are 
ormed by two sets of highly inclined firegrates situated on the 
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outer sides of the vertical tubes, so as to form wedge-shaped 
fuel spaces between the grates and the outer row of tubes. Ac- 
cording to a modified arrangement of the generator, the water 
drums are both connected to a single upper drum by water tubes 
either slightly bent or curved, and arranged to form wedge- 
shaped fuel ge between the grates and the tubes, as already 
described. e@ generator may be constructed as a single 
boiler having an upper and a lower drum and a single furnace and 
combustion chamber. (Accepted January 10, 1900.) 


21,341, W. P. Thompson, Liverpool. (J. F. Brady, 
Chicago, U.S.A.) Turbine. [9 Figs.] December 23, 1899.— 
This turbine, which is designed to utilise steam or gas at high 
pressure, comprises a pair of revoluble vane discs, peripherally 
connected, and each mounted apart upon a separate hollow 
journal, within a circular shell forming the exhaust steam case ; 
and an inner vane disc firmly mounted upon a revoluble shaft 
passing axially through the journals of the outer discs; an axial 
passage through the shaft communicating with the steam supply 
and with passages through the shaft communicating with the 
space between the discs. Upon the faces of the discs are cnn- 








centric circular rows of trapezoidal vanes, the vanes on the inner 
being inclined in a contrary direction to those of the outer disc, 
and ted to rotate between them. Theinner and outer discs are 
thus driven in 0; ite directions, but the shaft connected to the 
er disc, a journal of the latter, are furnished with bevel 
wheels, which with a bevel wheel at the extremities of a dia- 
meter thereof, in such manner that the bevel wheels on the shaft 
and on the journal both tend to turn the driven wheel in the same 
ion. More than one inner vane disc may be inte’ be- 
tween the outer disos, a modification of the apparatus which com- 
prises three such inner discs being illustrated and described. (Ac- 
cepted January 10, 1900.) 


MISCELLANEOUS. 
and Co., 


27,114. Sir W.G. pretense 
Limited, Newcastle, and C. Carthew- Yorstoun, 
Edinburgh. Pack Saddles. [8 Figs.) December 23, 1898. 


Fig.2. 
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—A pack saddle is constructed, comprising a pair of arches hinged 
at their crowns, the spans of which may be afased Hh 
each consisting of two screws, right and left ed, in 





a long nut, which couplings join the sides of the arches some 
inches below their py dre arches are continued down the 
animal’s sides, and are so adjusted that the ends rest agai 


and | without pressing on, the pannels of the saddle. The side-lars} 


the saddle swing partly on socket bearings and partly on 
which hold together the two parts of the hinges on which oe 
are mounted ; they thus automatically adjust themselves to the 
sides of the pl Pv 4 The one part of the hinge is riveted to the 
side-bar ; the other part is secured to the inner part of the arch 
by means of a pair of screw bolts; a number of slots adapted to 
receive these bolts being formed in the arch, so that the side-barg 
may be vertically adjusted. Hooks are formed on the arches for 
the attachment of loads, and standards or hangers are provided 
which engage these hooks, and which are fi with channelled 
pieces which rest on the ends of the arches, and prevent the 
standards from shifting off the saddle. A modification of this 
saddle is also described, in which the arches have no hinges, and 
end immediately below the side-bars; the same mode of fixing 
and adjusting the side-bars —— employed. The hooks are 
formed on separate pieces of metal of the same shape and len 

as the arches; these pieces are riveted to the arches, care be ng 
taken that the rivets are not in the neighbourhood of the hooks, 
(Accepted January 10, 1900.) 


27,491. J. A. Purves, Edinburgh. Apparatus for 
Lighthouses. [5 Figs.) December 30, 1898.—Dioptric ot 
catadioptric M4 Spey is mounted upon a spindle, which may be 
furnished with ball or roller bearings ; the entire illuminating and 
light-directing device being arranged to revolve on the spindle at 
centre, The lamp is furnished with an eclipser, intermittently 
operated in a known manner by means of a cam and an epicyclic 
train ; the concavity of the eclipser is silvered, so that when at 
the back of the lamp it servesas a reflector. The eclipser, instead 
of encircling the lamp, may be arranged to encircle the entire ap- 
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paratus, or it may entirely cut off instead of obscuring, the source 
of illumination, and it may be actuated by mechanism entirely 
distinct from that by which the rotation of the apparatus is 
effected. Modifications of the tus are illustrated and de- 
scribed ; and it is claimed that by means of the combination of 
the revolving dioptric panel with the intermittently operated 
eclipser a group-flashing light both more powerful and more 
varied in its characteristics may be secured. (Accepted January 
3, 1900 


UNITED STATES PATENTS AND PATENT PRACTIOE. 

Descriptions with illustrations of inventions patented in the 
United Btates of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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Vancouver CoaL.—The production of coal in Van- 
couver Island last year was 1,166,251 tons, as compared 
with 1,117,915 tons in 1898. e exports last year were 
769,091 tons, as compared with 765,861 tons in 1898. 


Cost or Exxecrric Wrrinc.—Messrs. Nicholson and 
de Winton, of 53, Victoria-street, Westminster, are 
issuing a series of price lists for the use of architects and 
others, giving the cost of electric wiring when erected. 
By aid of these lists the cost of electric wiring, including 
contractors’ profit and allowance for waste, can be deter- 
mined from the measured quantities. The list before us 

ives prices for 29 sizes of insulated wire, varyin from 
8 gauge to 37/14s., and of three classes of insulation, 
both in casing and without casing. 


Mera..irerous Derosrrs.—In his third Cantor Lec- 
ture before the Society of Arta, on ‘“‘Iron Ore De- 
its,’ Mr. Bennett H. Brough oud a paper read 
Petore the Society of Arts in 1 by Mr. J. K. 
Blackwell, who stated that the world’s production 
of pig iron then amounted to 6,000,000 tons. Of that 
1 i i uced 50 per cent., 
nited States 12.5 per 
cent. In 1898 the world’s 
uction had risen to 35,741,000 tons, of which the 
nited States produced 32.7 per cent. the United King- 
dom 24.1 per cent., Germany 20.6 cent., and France 
7.1 per cent. The relative position of the different coun- 
tries, from a mining point of view, was better shown by 
the statistics of iron-ore production. The world’s pro: 
duction in 1898 was 73,670,000 tons, of which the Uni : 
States produced 26.2 oe cent., Germany 21.6 per cent., 
the United Kingdom 19.3 per cent., Spain 9.7 per cent., 
France 6.2 per cent., Russia 5.6 per cent., age 
Hungary 4.5 per cent., and Sweden 3.1 per cent. e 
lecturer then led to describe the more imposten® 
iron-ore sages tnd mgt 8 : ———E y 
some lantern ( iron 0 } 
Superior, Bilbao, Southern Spain, the Ural, Styria, Dan! 
nemora, Grangesburg, and Gellivare: 








rance 12.5 per cent., 
cent., and Germany 6.6 
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MICHELSON’S ECHELON 
SPECTROSCOPE. 


Tue simplest method of producing a spectrum is 
by the use of a prism. The spectra thus obtained 
are brighter than those given by other means, but 
the dispersion of the rays over the different parts 
of the spectrum is not uniform. The wave length 
of red light is 0.0007601 millimetre, that of violet 
light 0.0003963 millimetre. The mean between the 
two is 0.0005782, which is the wave length of the 
middle yellow. Yellow, therefore, should occupy 
the middle ition- between red and violet ; but 
there we find greenish blue in the prism spectrum. 
The prism thus is not suited for use in determina- 
tions of absolute wave length ; these we generally 
make with the help of diffraction spectra. Perhaps 
it may be well to give here an elementary explanation 
of these spectra, which will better enable the real 
subject of the present article to be better understood. 

Whenever light passes a sharp edge, a hair, 
or through a narrow aperture, it proceeds not 
only in a straight line, but spreads out sideways, 
as if the bar or space were the centre of a new 
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system of spherical waves. In this way the geo- 
metrical shadow becomes marked with light and 
dark parts, bands in the case of a slit, parallel to 
that slit; these are diffraction phenomena. The 
details of these phenomena have been fully mas- 
tered, but their complexity renders popular exposi- 
tions of them rather dangerous. Let us suppose, 
however, that monochromatic light falls through 
the two apertures A, A,, Fig. 1, on toascreen M M, 
at the comparatively vee’ rge distance O C = b. 
Rays A, C and A C will manifestly be in the same 
oe and make the central part C appear bright. 

e two rays meeting at P, will differ in lengths of 
pre -~AP,=9,-—p. IfA A, =2d, and 

1C = a, then p? = b% + (a — dy’; p? = b? + 
(x + d); hence p,* - p? =(o, + p)(—p) = 402; 


and p, -p=A= Adz As now p, + p is ap- 


Py + Pp 
proximately 2b, we find difference in path 4 = 
- > which means : The difference in path will be 
proportional to x, the lateral distance of the point 
from the normal. If ¢ is the deviation of P, from 


C, we also have sin ¢ oF or x = b sin ¢, and by 


substitution : A = 2 dsing. Not to be troubled by 
the 2, we will set2d =s; thenA=ssine. Fora 
point P, at distance 2 « from C, we arrive at A = 
2ssin.9,; for 32, 4 = 3s sin%,, and soon. When 
4 represents an even number of half-wave lengths 


r . ‘ 
> (m any integer) the two rays p, and p will be 


in the same phase, and support one another 3 bright 
bands will occur at diets 2,4,6.. from the 
normal. When 4 represents any odd number of 
half-wave pe gc the two rays will extinguish one 
another ; dark bands will occur at distances 1, 3, 5 
- - from the normal. 

much for general principles: in reality 
the matter is more complicated. We must con- 
sider that every aperture A will allow a pencil 
of light to _ pass whose component rays may 
or may not interfere. This we see by imagin- 





ing all the interval A, A in Fig. 1 to be open; then 
p, and p will be marginal rays of that pencil. If 
these components interfere already, the two con- 
secutive pencils cannot strengthen one another. 
The result of these additional interferences is that 
the bands of minimum brightness become broader. 

Further to elucidate the matter, let us turn to 
Fig. 2. There are many parallel slits. Each of 
the deflected rays represents a pencil. Let the 
deviation @ be such that the difference in path 
between two consecutive rays amounts just to one 
wave length \ of the particular light. If s is the 
combined width of a bar and of a space, then \ = 
ssin @, All the rays will support one another, and 
if there are 1000 slits, and if the rays are brought 
to a focus at F by the lens (the object lens of the 
observing telescope), F should be 1000 times as 
bright as when we have only one slit, apart from 
other considerations. For light of any other wave 
length there must be more or less interference. If, 
for example, the difference in path were s sin @ = 
0.001 \, then it would be 0.002 \ between the first 
and third ray, 0.003 between the first and fourth, 
0.500 = 0.5 ) for the first and 501st, and again for 


Fig. 2. 
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the second and 502nd, &c. All these rays—the 
first and 501st, second and 502nd—would destroy 
one another, differing by half a wave length ; there 
would only remain the extreme ray, differing by 


1000 

pin OE * 

i000 1 from the first ray. Thus F would 
receive light of one icular wave length only— 
that is to say, the diffraction spectra are very pure. 

Let us go back to Fig. 1. Red light would pro- 
duce red bands at points which we will call ry (in 
the direction of the normal OC) r, 719... 1m} 
violet light similarly at points situated at smaller 
intervals—which we shall call vp v, vo.... 
rm. If the incident light be white, all the other 
rays would fall, for instance, between v, and 7, 
At ro v) we shall have white light, by superposition 
of all the colours. As the violet wave length is 
smaller than the red, and as we remember that the 
distances are proportional to the wave length, the 

int v, will be nearer the white central spot than 1. 

f we imagine red lines at certain intervals, violet 
lines at smaller intervals, we understand that the 
first spectrum (spectrum of the first order) will be 
1 T,, separated by a small interval from the bright 
spot and from v,. Thesecond spectrum will extend 
from v, to rz, but v, will fall within that space, 
and, therefore, the third violet will overlap the 
second red. This overlapping becomes worse as we 
ented ctra of higher orders; but the spectra 

me longer and longer, as any diagram would de- 
monstrate. We can deflect and isolate one spectrum 
byinterposing a prism(Fraunhofer’s filtering prism), 
or by absorbing certain rays by coloured solutions, 
and other means. But the brightness of a spectrum, 
that is the illumination received by it, decreases 
rapidly with the square of the order; and since 
the dispersion increases with the order, the bright- 
ness at any particular spot diminishes as the cube 
of the order. 

There are different kinds of diffraction gratings. 
Fraunhofer used fine parallel wires; Rutherfurd 
ruled lines on glass, the grooves representing the 
opaque parts, the bars. As the ves can never 
be quite regular nor symmetrical, the spectra will 








not be perfect, and the brightness will not decrease 
according to formula; some particular spectrum 
will be selected for observation. Rowland con- 
structed a machine by means of which he has ruled 
as many as 43,000 lines to the inch on concave 
speculum metal. As a rule, more than 15,000 
lines are not recommended for reflection gratings. 
The transmission gratings, which our diagrams 
illustrate, are really retardation gratings. For tlie 
intact glass is not quite transparent, nor are the 
grooves quite opaque. Within certain limits we 
may say, the more lines, the brighter the spectra. 
We ought to have stated in our introduction that 
a narrow slit gives more distinct bands, further 
apart, than a wide slit. The principle of the mea- 
surement is simple. Measure the width of the grat- 
ing—someof lg ynatsenge cir, ys ve 
a diameter of 6 in.—and count the number of lines ; 
the quotient is our s, the combined width of bar 


and space. Now sin @ = m  wherem is theorder 
8 


of the spectrum and g the angle through’ which we 
have to turn the telescope to catch the respective ray. 

Professor A. A. Michabion, of Chicago, to whom 
we already owe the interference method of deter- 
mining wave lengths, in March, 1898, announced 
the discovery of the échelon spectroscope designed 
for concentrating the light in any particular higher 
order of spectrum. It is possible to secure such a 
concentration by means of a particular kind of 
ruling ; but the attempts have as yet been confined 
to the first three orders, and the results have been 
somewhat fortuitous. Yet the hundredth and 
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thousandth spectrum might be brightened up, and 
for all that the lines need not be drawn with ter 
accuracy than before. In what we have explained, 
the phase difference was obtained by alternations 
of opaque and transparent spaces. It may be 
brought about also by a progressive damping of the 
wave front by increasing thicknesses of anabsorbing 
transparent material. Fig. 3 indicates how this 
has been achieved by building up steps of glass 
plates. The whole practical difficulty to be over- 
come is then to make a number of plane-parallel 
plates of equal thickness. The surprising thing— 
we quote from Professor Michelson’s paper in the 
Astrophysical Journal of June, 1898—is the small- 
ness of the number of plates required to give results 
which are comparable with those of the best grat- 
ings. ‘‘ Let a6 d be one step in the series of plates, 
and letab=s, andbd=t. If m is the order of 
the spectrum observed, and « the refractive index 
of the glass (about 1.5 for flints), then 


m= p.bd—ac, 


or 
m\ =".t—tcos 6+ ssin 0. 
Therefore 
dé _ axe 2? 
fig er, < 
tsin@ + scos@ 
and 
d0,_ r 


dm tsind+scsd’ 

If 39 is the displacement corresponding to 5), 
and 86, is that corresponding to 5m = 1, then as- 
suming Cauchy’s formula, 

porat+ — 


2” 
and taking as a first approximation 
= (p~1) 
m = (#—1) x’ 
we have 
60_[;,,_ ae € 6 
2 =[u 1) +2(u a) |é see 


For most specimens of flint glass the coefficient 
of : in the last expression is approximately equal to 
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unity, so that if = = .001, say, as in the case of 


the two yellow sodium lines, and ¢ = 5 mm. 
10,000 a, then 
d6=10d0,; 


that is, the two sodium lines would be seen sepa- 
rated by ten times the distance between the succes- 
sive spectra. The resolving power of this combi- 
nation is m n, just as in the case of ordinary 
giatings with » lines (for the spectrum of order m). 
So that with but twenty elements, each 5 milli- 
metres thick (when m = 5000), the resolving power 
would be 100,000, which is as high as that of the 
best gratings at present available.” 

We must pause a little. The dispersion is the 
ratio between the change in the angle of devia- 
tion ¢ and the corresponding change in wave length, 
ded). In the case of a prism, any value of dis- 
persion may be obtained by changing the angle of 
incidence, without affecting the resolution much. 


Nor is there any immediate connection between the 
dispersion and resolving power of a grating. The 
resolving power has, of course, something to do 
with magnification. Apparently there is no limit 
to the resolving of an instrument. Practically 
there is, and that is due to diffraction, which makes 
a star image look like a disc of definite size, instead 
of a mathematical point, surrounded by dark and 
bright rings. The following definition has been 
adopted for the resolving power of a spectroscope 
in any part of the spectrum: The unit of resolv- 
ing power is that which allows the separation of 
two lines differing by one-thousandth part of their 
wave length. The two D lines of sodium differ 
by that amount ; their 5 \/A =: 0.001. Therefore, 
to see the two lines separated requires unit resolv- 
ing power. In our case, t/\ = thickness of the 
plate, 5 millimetres, divided by the wave length 
of yellow light, 0.0006, or say roundly, 0.0005 milli- 
metre ; that quotient is 10,000 1. The terms in the 
square bracket, in the formula given above, would 
for most kinds of flint glass, and with a width of 
the step a equal about 1 millimetre, not be much 
larger than 1. Hence the final dé = 10d @,. 

e resolving power of a grating is given by the 
product m n, = order of spectrum observed multi- 





plied by number of lines used. For the D lines we 
have 6 \/A, approximately 0.001, so that to resolve 


that double line would, in the first spectrum, require 
a grating of 1000 lines ; in the second spectrum 500 

ines, and so on. The relation between dispersion 
and resolving power has very aptly been expressed 
by Lord Rayleigh. The resolving power, he says, 
does not directly depend upon the closeness of the 
ruling. Take a grating, 1 in. broad, with 1000 
lines ; imagine 1000 1 more lines interpolated, bisect- 
ing the former. By interference all the first, third, 
and fifth spectra will be destroyed, the even orders 
of spectra will be four times as brilliant (i.e., mean 
brilliancy twice as great with twice the number of 
lines, apart from other considerations) ; but the 
resolving power and dispersion will not gain. Now 
cut away half of the grating ; the dispersion will 
not be altered, the resolving power and brightness 
will be halved. In the échelon spectroscope the re- 
solving power isalsomn. From m = (uz — 1) t/d, we 
get m = 0.5 ¢/0.0005 = 5000, for a plate thickness of 
5 millimetres. Twenty plates then give a resolving 
power of 100,000. 
































Fic. 6. 


The resolving power depending upon the product 
m n, it will be seen that any resolution might be ob- 
tained by using a considerable thickness of plates 
and a small number. In his first experiments, 
Professor Michelson, indeed, observed the Zee- 
mann effect with the help of an échelon spectro- 
scope of seven elements (plates). But there is 
more overlapping of the spectra with a small num- 
ber of plates. At the Ryerson Physical Labora- 
tory an échelon has been constructed of twenty 
plates, each 18 millimetres thick, diminishing in 
width from 22 millimetres by 2 millimetres down 
to 2 millimetres, so that the width of each step 
(width s of the elementary pencil) is 1 millimetre. 

In Figs. 4 to 6 we illustrate the échelon spectro- 
scope which Mr. A. Hilger, of Stanhope-street, N. W., 
exhibited at the Royal Society Conversazione in May 
last. It consists of fifteen plates, each 7.5 millimetres 
in thickness, 45 millimetres high, the width of step 
being 1 millimetre, and the order of the spectrum 
about the 8000th. The glass plates are put in a 
small cell. The échelon is not meant for general 
spectroscopic work. With its great resolving power 
(Michelson has reached 300,000), and with the 
very high order of spectrum offered, it is fitted for 
a minute study of special rays and special pheno- 





mena, such as the Zeemann effect, on which Michel- 
son was able to record some splendid worx in his 


first communication. The échelon, therefore, is used 
with monochromatic light, filtered if necessary. 
The filtering can be accomplished by passing the 
light first through an auxiliary spectroscope. This 
was shown by Mr. Hilger, the method pro 

by Fuchs in 1881, and developed by Wadsworth, 
having been employed for adapting an ordinary 
prism to direct vision by fixing 5 ine mirror to 
the back of the prism. The arrangement comprised 
a mirror prism, a collimator for the échelon, and an 
observing telescope, which will be almost in a line 
with the collimator, as the deviation will hardly be 
more than 30 minutes of arc. The remarkable sepa- 
ration of the helium lines, effected by this wonderful 
instrument, charmed all who were fortunate enough 
to see it. When we consider the thickness of glass 
which the light has to traverse and the dispersion— 
the D lines would be sixteen minutes of arc apart— 
the brightness of the spectrum is quite surprising. 
| But the losses of intensity reflection are not large, 
|and the incidence is almost normal. 











The making of the plates for such a —— 
is, of course, a very delicate task. They must 

perfectly plane and of exactly the same thickness. 
Mr. Hilger, who has most kindly permitted us to 
take a peep into his workshop, starts with 9-in. 
glass plates, out of which about 25 échelon elements 
are cut. The polishing of the plate is the most im- 
portant step. During the preliminary stages of this 
work two devices are put in _—s. one of 
which may be new to our readers. The first consists 
of beautiful plane slabs of crystal. When one of 
them is carefully lid over the surface to be examined, 
it should show one uniform interference tint ; if 
various colours appear, the surface tested is not 
plane. The other device is a kind of most delicate 
optical gauge, the comparator, designed and con- 
structed by Mr. Hilger. It has the appearance of 
a square box, an inch square, several inches high, 
resting on an elastically fixed steel point, and it 
measures the thickness of the plate. An arrange- 
ment of levers in the box magnifies the minute 
motions of the steel point, so that @,000 12. can be 
read off on a horizontal scale, placed in the upper 
part of the comparator. This tool does not travel 
over the plate on horizontal guides, as might be 
fancied, but is lowered on the plate. The polished 


' plate is then tested by Michelson’s method. Light 
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reflected from a silvered mirror is returned at 
right angles from the two surfaces of the glass under 
examination. As soon as the two surfaces are 
nearly parallel, interference rings begin to appear 
which become more and more circular as perfect 
parallelism is approached. Where the rings are 
distorted, the plate has to be corrected. In this 
way an irregularity corresponding to a retardation 
of one-eightieth of a wave length can easily be 
detected. Michelson uses the green light of 
mercury vapour illuminated by an induction spark 
for this examination. The observer pricks the 
curves on a sheet of paper fixed on the lower sur- 
face of the glass plate, by means of a lever. It need 
not be pointed out that this is an exceedingly 
laborious process, which makes very heavy claims 
on the skill and patience of the operator. After 
all, this ingenious examination would not detect 
any curvature in the plate as long as the two sur- 
faces remain in perfect parallelism. The plate is 
now cut into elements with the help of a revolving 
iron disc and emery, and then comes the finishing 
of the edges which form the steps of the échelon. 
It is not advisable to apply the diamond for mark- 
ing the division lines. Mr. Hilger has as yet no 
rivals in the manufacture of these échelons in 
Europe, and has completed another spectroscope 
for Lord Blythswood, in which the rays travel 
twice through the échelon. It may be added that 
notwithstanding the high skill required to produce 
them, these échelon spectroscopes are of moderate 
cost in proportion to their power, and hence their 
use is likely to be largely extended for special work. 








THE DESIGN OF ROTARY 
CONVERTERS. 


By H. F. Parswatt, M. Inst. C.E., and 
H. M. Hosart, 8.B. 
(Continued from page 198.) 

Tue Srartine oF Rotary ConveRTERS. 

Tue starting and synchronising of rotary con- 
verters may be accomplished in any one of several 
ways. The simplest, at first sight, is to throw the 
alternating-current terminals of the rotary con- 
verter directly on the alternating-current mains ; 
but this, although often practicable, has several 
disadvantages. By this method, the current rush 
at the moment of starting is generally in excess of 
the full-load current input to the rotary converter, 
and as it lags in phase by a large angle, it causcs a 
serious drop of line voltage and affects the normal 
line conditions to the serious detriment of other 
apparatus on the line. This large current gradu- 
ally decreases as the rotary converter’s speed in- 
creases. The action of the rotary converter, in 
starting, is analogous to that of an induction motor. 
The rotating magnetic field set up by the currents 
entering the armature windings induces—-but very 
ineffectively—secondary currents in the pole-faces, 
and the mutual action between these secondary 
currents and the rotating field imparts torque to 
the armature, which revolves with constantly 
accelerating speed, up to synchronism. Then the 
circuit of the rotary converter field spools is closed, 
and adjusted to bring the current into phase. But 
when the armature is first starting, the field spools 
are interlinked with an alternating magnetic flux, 
generated by the current in the armature windings, 
and, in normally proportioned field spools, with 
several hundreds or thousands of turns per spool, a 
dangerously high secondary voltage is generated in 
these spools. Hence they must be insulated better 
than field spools ordinarily are, not only between 
layers, but between adjacent turns ; and wire with 
double or triple cotton covering should be used. 
However, the most frequently occurring break- 
down due to this cause is from winding to frame, 
and hence extra insulation should be used between 
these parts. 

The terminals of the different field spools should 
be connected up to a suitable switch, arranged so 
that the field winding may be conveniently broken 
up into several sections ; otherwise if a thousand 
volts or so are induced in each spool, the strain on 
the insulation between the ends of these spools in 
series, and frame is severe. 

At starting, this switch must always be open, 
and must not be closed until the armature has run 
up to synchronous speed, which is observed by the 
line current falling to a much smaller value. This 
special switch is then closed, and afterwards the 
main field switch, whereupon a still further de- 


phase relations, and the process of synchronising is 
completed. 

By means of a compensator this heavy current 
on the line at starting, may be dispensed with. The 
connections for a three-phase rotary with compen- 
sator are as shown in the diagram of Fig. 35. 

At the instant of starting, the collector rings are 
connected to the three lowest contacts, hence re- 
ceive but a small fraction of the line voltage, and 
would receive several times the line current ; ‘.e., 
if the taps into the compensator winding are, say, 
one-fifth of the way from common connection to 
line, then the rotary converter has one-fifth the line 
voltage and five times the line current. As the 
converter runs up in speed, the terminals are 
moved along until, at synchronism, the collector is 
directly on the line. 

Another difficulty encountered when the rotary 
converter is started from the alternating-current 
end, is the indeterminate polarity at the commu- 
tator, when the rotary is made to furnish its own 
excitation. Unless some independent source of 
continuous current is available at the stra con- 
verter sub-station, the rotary is dependent for its 
excitation upon the polarity that its commutator 
happens to avs at the instant of attaining syn- 
chronism. If there are two rotary converters at 
the sub-station, and the first comes up with the 
wrong polarity, then it may be allowed to run so, 
temporarily, till the second one is synchronised. 
The second one can be given either polarity de- 
sired, by using the first as an independent source of 
continuous current. Then from the second one the 
polarity of the first may be reversed into the cor- 
rect direction, and the second rotary converter shut 
down. Obviously, however, this indeterminateness 
of the initial polarity constitutes a further incon- 
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venience and objection to starting rotary converters 
by throwing them directly on to the alternating- 
current line. 
The required line current is greatly reduced by 
starting generator and rotary converter up simul- 
taneously. The latter is then from the instant of 
starting always in synchronism with its generator 
and the conditions of running are arrived at with a 
minimum strain to the system. But the conditions 
of operation rarely render this plan practicable. 
A method sometimes used, is to have a small in- 
duction motor direct coupled to the shaft of the 
rotary converter for the purpose of starting the 
latter with small line currents. This, however, is 
an extra expense, and results in an unsightly com- 
bination set. 
Where there are several rotary converters in a 
sub-station, a much better way is that described in 
a recent British patent specification, in which the 
station is provided with a small auxiliary set con- 
sisting of an induction motor direct coupled to a 
continuous-current dynamo, the latter being only of 
sufficient capacity to run the rotary converters one 
at a time up to synchronous speed as continuous- 
current motors. When this speed is arrived at, 
and synchronism attained, between the alternating- 
current collector rings and the line, the switch be- 
tween them is closed, and the rotary converter runs 
on from the alternating-current supply. 
In many cases, a continuous-current system de- 
rives its supply partly from continuous-current 
generators and partly from rotary converters. In 
such cases, the rotary converter is simply started 
up as a motor from the continuous-current line, and 
then synchronised. 
On the Continent it is very customary to operate 
storage batteries in the sub-stations, in parallel with 
the rotary converters, the batteries being charged 
by the rotaries during times of light load, and help- 
ing out the rotaries with heavy loads. They are 





able assistance in maintaining uniform voltage and 
more uniform load on the generating plant. More- 
over, they render the sub-station independent of 
the rest of the system for starting up the rotary 
converters. 


SyneHronisine Rotary ConvERTERS. 


One has the choice of synchronising the rotary 
converter either by a switch between the collector 
rings and the low potential side of the step-down 
transformers, or of considering the step-down trans- 
formers and the rotary converter to constitute one 
system, transforming from low-voltage continuous 
current to high-voltage alternating current, and syn- 
chronising by a switch placed between the high- 
tension terminals of the transformers and the high- 
tension transmission line, This latter plan is, 
perhaps, generally the best ; as for the former plan, 
one requires a switch for rather heavy currents at a 
potential of often from 300 to 400 volts; and such 
a switch to be safely opened, is of much more ex- 
pensive construction than a high-tension switch 
for the smaller current. Moreover, for six-phase 
rotaries, the low-tension switch should preferably 
have six blades, as against three for the high- 
tension switch. It is much simpler in six-phase 
rotary converters to have an arrangement which 
obviates opening the connections between the low- 
tension terminals of the transformers and the col- 
lector ring terminals, although in some cases some 
type of connectors should be provided which may 
be readily removed when the circuits are not alive, 
for purposes of testing. ‘ 

e arrangement shown in. Fig. 36 represents a 
plan for synchronising and switching, on the high- 
tension circuits, and adapted to six-phase rotaries. 

Fig. 37 shows diagrammatically a plan for a three- 

hase system where the switching is done on the 
ow-tension circuits. The quick-break switch used, 
which is necessarily of rather ‘elaborate construc- 
tion, is illustrated in Figs. 38, 39, and 40. This 
switch was designed by Mr. Samuelson. 


Vottace Ratio 1x Rotary ConveRTER Systems. 


As already shown, there is a tolerably definite 
ratio between the alternating-current voltage at the 
collector rings and the continuous-current voltage 
at the commutator. This lack of flexibility is, to a 
certain degree, a source of inconvenience, hence 
methods whereby it may be avoided, possess inte- 
rest. A rotary converter with adjustable commu- 
tator voltage is desirable for the same purposes as 
an over-compounded generator, and also for charg- 
ing storage batteries. 

If the generators, transmission line, transformers, 
and rotary converters possess sufficient inductance, 
the commutator voltage may be varied within 
certain limits by variations of the field excitation 
of converter or generator, or both, By weakening 
the generator excitation or strengthening the rotary 
excitation, the line current may be made to lead, 
and a leading current through an inductive circuit 
causes an increased voltage at the distant end of 
the line. Hence, by suitable adjustment of the 
excitation, the voltage at the collector rings of the 
rotary, and consequently also its commutator volt- 
age may be increased. Strengthening the generator 
field or weakening the converter field, or both, 
cause the current to lag, and result in a decreased 
commutator voltage. These effects may be inten- 
sified by placing inductance coils in series in the 
circuits. 

Another method of controlling the commutator 
voltage is by equipping the step-down transformers 
with switches, whereby the number of turns in 
primary or secondary, and hence the ratio of trans- 
formation may be adjusted. A much better method 
consists in employing an induction regulator be- 
tween the transformer secondary terminals and the 
rotary converter. This consists in a structure like 
an induction motor. Series windings are put on 
the one element, say the stator, and potential 
windings on the rotor. The rotor may be progres- 
sively advanced through a certain angle, and at each 
angular position will raise or lower the voltage at 
the collector rings by a certain amount, by virtue 
of the mutual action of the series and potential 
coils. The connections are shown diagrammatically 
in Fig. 41. 

Sometimes a small auxiliary rotary converter, 

having a voltage equal to the amount by which it 

is desired to increase or decrease the commutator 

voltage of the main rotary, and with a current 

capacity equal to that of the main rotary, may be 








crease in the line current occurs, due to improved 


known as ‘‘ buffer batteries,” and are of consider- 


employed with its commutator in series with that 


















































































242 ENGINEERING. " [FEn. 23, 1900. 


of the main rotary. The auxiliary rotary should | factors. This is obviously the case, since the main |small auxiliary rotary converter. The scheme is 
have field coils capable of exerting a great range | rotary may be adjusted to work at a power factor illustrated diagrammatically in Fig. 42. 

of excitation. Its collector should be supplied from|of unity, while it is only the relatively wall A similar piece of apparatus has been used for 
a special transformer or transformers with the pri-| amount of energy consumed by the small capacity | the express purpose of charging storage batteries 
mary and secondary coils considerably separated, | auxiliary rotary which is supplied at a low-power | from a 500-volt line. With maximum excitation 
so as to permit of much magnetic leakage erecaniad factor. The effect on the power factor of the |it supplied 200 volts more, giving the 700 volts 
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them. This gives large inductance to the small|main system caused by the power factor of the|required by the battery toward completion of 
branch circuit leading to the auxiliary rotary, and | small rotary may be siuiedehlly neutralised, and the charge. This rotary converter had a shunt 


by regulation of its field excitation a very wide|the resultant power factor restored to unity by | winding, and also a negative series coil, and 
range of voltage at its commutator is secured. It|the simple method of running the large main when finally adjusted it had the interesting pro- 
has the great advantage over inductance in the rotary with a slight over or under excitation, and perty of automatically charging the battery from 
main circuit that it gives a wide range of voltage | hence with a power factor slightly lower than a minimum potential in the neighbourhood of 530 


variation for the combined set, ae of main unity to compensate for the lagging or leading | volts at the commencement of the charge, up to 
and auailiary rotary, without working at lo he 


w-power |current, as the ease may be, eonsumed by the about 700 volts when fully charged. Moreover, 
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VARYING THE VOLTAGE RATIO IN ROTARY CONVERTER SYSTEMS. 
(For Description, see Page 241.) 





Fig 42. 
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the current, amounting to some 40 amperes at the 
commencement gradually fell off to about 30 
amperes when the battery was fully charged. That 
is, when the battery charge is low, and this 
rotary converter is thrown on in series with the 
500-volt line, it automatically regulates its own 
excitation so that, while giving 30 volts and 40 am- 
peres at first, it finished up with 200 volts and 30 
amperes. Its shunt coils are excited from its own 
commutator, hence at gradually increasing voltage. 

Its series winding is connected to act in opposi- 
tion to the shunt winding. This negative series 
winding was at first put on to protect the rotary 
from the effect of sudden variations of voltage on 
this 500-volt circuit. Thus if the line voltage sud- 
denly rose to 520 volts, the addition of the rotary 
voltage sent a much heavier current into the 
battery ; a negative series winding tended to 
equalise the resultant voltage in spite of line varia- 
tions, and proved to contribute very markedly to 
the automatic regulation of current and voltage to 
the varying requirements during the process of 
charging the storage battery. 

In Fig, 43 is given a diagram of its connections. 

An alternative scheme to that of a small auxiliary 
rotary converter, and, perhaps, on the whole, the 
best arrangement of all, consists in the addition of 
a small continuous-current machine on an extension 
of the shaft of the main rotary converter. If its 
fields are excited in series with the load, and its 
commutator connected in series with that of the 
main rotary converter, the combined set may be 
adjusted to over-compound to any desired extent. 
Fig. 44 gives a diagram of this scheme. 

A great disadvantage of both these last schemes 
is that the commutator of the auxiliary machine 
carrying the main current must have substantially 
as great a radiating surface as the main commu- 
tator, and hence is expensive. The commutator 
losses are also doubled. 

Still another interesting arrangement for giving 
an adjustable ratio of conversion of voltage is that 
illustrated in Fig. 45, wherein a small synchronous 
motor is directly connected on the shaft of the 
rotary, which requires no collector rings ; those of 
the synchronous motor serving for the set. The 
synchronous motor has a separate field system by 
varying the excitation of which the percentage of 
the voltage consumed in the synchronous motor is 
varied, and consequently also the total ratio of 
conversion. 

(To be continued.) 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LXXX. 
Guns on DisappEaRina Carriaces—(Ooncluded). 

15-Centimetre (5.905-In.) 26-Calibre Gun, on 
Disappearing Carriage (Figs. 724 and 725).— 


Weight of gun see ... 2750 kilogs. (6,061 Ib.) 
a mounting -» 6500 ,, (14,326,, ) 
Ae projectile a 35 ,, Ib.) 
Muzzle velocity with black 
powder as 520 m. (1706 ft.) 


Elevation... = .. + 15 deg. — 5 deg. 
Training, through ... si 360 deg. 

The gun is a general type of Schneider-Canct 
ordnance for garrison armament. The breech- 
block opens in three actions, and is fitted with a 
plastic obturator. The bedplate is provided with 
a roller-path, the balis of which are maintained at 
a fixed distance apart by a circular plate-ring, 
in which are cut a series of hollows. It is fitted 
with a circular disc for fixing it to the foundations. 
The slide consists mainly of two vertical brackets, 
joined at their lower part by a circular platform 
which revolves ona set of balls on the bedplate. 
A clamp holds the rim of the latter and the front 
of the slide, preventing all shifting when the gun 
is fired. The beam, in which the gun trunnions are 
placed, consists of two chee'ts stayed together at the 
top; it is movable round a horizontal axis formed 
by two hollow drums, which oscillate in vertical 
brackets fixed on the platform of the slide. The 
gun is, moveover, supported in front of its trun- 
nions by two join rods on a collar placed near 
the wedge coil. The rods oscillate at their lower 
part on a shaft supported by two sliding shoes, 
which fit in circular grooves made in the front 
of the slide brackets. Two smaller rods join 
the shoes to these arms; these are in a 
line with the cheeks, below the drums. The 
hydraulic recoil cylinder is movable ; it is placed 
horizontally between the brackets, and is pro- 
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27-CENTIMETRE SCHNEIDER-CANET GUN AND DISAPPEARING CARRIAGE. 
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vided in front and in the rear with two cross- | 
bars that travel in gun-metal guides fitted to the 
slide, The piston remains fixed ; it consists of a 
cylindrical rod hollowed out along its length, the 
~ gee counter-rod being held on the bottom of 
9 recoil cylinder, The recuperator is formed 
: two hollow drums, round which the beam 
ies he — of —_ — “ in —— 

V e recoil cylinder through a pipe 
fitted with a loaded valves In the na tt 
two narrow vents which cross at right angles ; these | 











Fie. 729. 


openings can be closed wholly or in i by a conical- 
pointed rod worked by a screw. This establishes 
a direct passage, the area of which can be made 
to vary at will, though the valve be fallen back 
on its seat. The other end of the drums can 
be put in connection with an air compressor, 


worked by hand or by power ; a movable airtight | 


diaphragm is put in both cylinders, between the 
liquid from the recoil cylinder, and the compressed 
air delivered by the compressor. 

When the gun is run up and ready for firing, 








the pointed regulating rod is screwed down, closing 
the vents. Then, when the gun is fired, the recoil 
causes the beam to turn round the drums, and the 
arms fitted to the lower part of the beam cheeks are 
driven forward, drawing with them the recoil cy- 
linder in which the piston enters. Pressure is 
thus exercised on the liquid which flows through 
the opening that remains free between the counter- 
rod and the central port hole in the piston; it 
raises the loaded valve, and enters the two 


‘drums, driving before it the airtight diaphragms 
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above referred to, which act on the compressed 
air and increase its pressure. This continues 
as long as the gun has run completely down. 
An elastic buffer is placed in the rear of the 
slide, to deaden the shock, should the motion 
of the system exceed in any way the extent cal- 
culated for a normal oscillation. When the gun 
is run down, the loaded valve falls back on its 
seat, and cuts off communication between the 
recuperator drums and the hydraulic recoil cy- 
linder ; the gun then remains run down, and can 
be reloaded and reset. For running it up again the 
pointed rod is unscrewed by means of a handwheel ; 
the liquid under pressure can thus flow back to the 
recoil cylinder ; this resumes its former position, 
drawing with it the arms at the lower part of the 
beam. The running up of the gun can therefore 
be controlled at will. For rapid firing, the firing 
device can be arranged to act automatically when 





PO TE Se ae gee Fe os ROT eR ee 


Weight of gun ... 22,200 kilogs, (48,942 m 


a mounting ...124,000  ,, (273,370 ,, 

” projectile 1 ” a9 
Muzzle velocity 820 metres( 2,688 ft.) 
Elevation _... wo owe)~S = 6 deg. + 15 deg. 
Training, through ...__... 360 deg. 


The gun is built throughout of steel, and is 
of a standard Schneider-Canet coast-defence type. 
The mounting is formed of the following main 
parts : . 

(a) The carriage proper, which carries the gun 
in its movements of recoil and return. 

(b) The slide, on which the carriage travels ; 
this slide disappears after each round, and runs the 
gun up again in a firing position. 

(c) The movable platform, which transmits to 
the system the lateral training displacements. 
The platform remains fixed during the disappear- 





ing motion of the gun. 





face bears on a series of friction balls ; it is fitted 
with a vertical ring to which are attached the 
centring rollers of the sleeve. The platform 
is guided in its rotary motion by a second 
series of rollers, the vertical axes of which are 
fitted to the cylinder that forms part of the cast- 
iron bedplate which carries the whole of the 
system ; this bedplate contains a ring that bears on 
the foundation, and through which run the foun- 
dation bolts. Its top part is made with a groove 
that forms a path for the friction balls. It is 
strengthened by a series of radiating ribs. Its 
lower part ends in a vertical cylinder, which rests 
direct against the cemented wall of the pit and 
carries the axles of the guiding rollers of the mov 
able platform. The pit itself communicates with 
a larged-sized room that contains part of the 
hydraulic mechanism and the counterweight. The 
room is joined to the battery communications 


$ ; ‘ 
27-CENTIMETRE SCHNEIDER-CANET GUN AND DISAPPEARING CARRIAGE. 


the gun has run up in battery, the only stoppage 
in the action being that for loading and training. 

For lateral training it is sufficient to act direct 
by traction on the movable slide, with the help 
of one or more levers placed on the circumference 
of the platform; a scale enables the position 
of the gun to be noted and maintained. The 
required elevation is obtained by working the 
rods jointed on the gun ring; to this effect the 
slide-shoes, in which is fitted the shaft that joins 
the two rods at their lower part, extend over the 
guides in two brackets. A shaft on which two 
yinions are keyed goes through the two brackets. 

he pinions gear in circular racks, cut in the 
outside surface of the fixed guides. The system 
is worked by a handwheel driving the shaft which 
carries the two pinions. A scale is cut on the 
outside ledge of the guides. The gun can be set to 
a given angle of elevation, either when it is run 
down or when it is in firing position. 

A horizontal shield, carried on columns attached 
to the slide, protects the various parts of the mount- 
ing. It is made with a longitudinal opening to 
admit the passage of the gun. 

24-Centimetre (9.448-In.) Gun on Disappearing 
Carriage with Counterweight (Fig. 726, page 244). 
—This type, though working automatically, can be 
driven by a steam motor or by electric transmis- 
sion. It contains only mechanical and a 
counterweight, compressed air not being resorted 
to. 


(d) The bedplate, which carries the whole instal- 
lation and rests on the foundation. 

The carriage proper consists of a cradle ; it con- 
tains the two lateral recoil cylinders-and an inter- 
mediate recuperator placed in the centre line of 
the system and at the lower part. It is provided 
with trunnion-plates, in which the gun rests. 
The lower surface of each of the cylinders 
forms a slide-shoe, and is provided with a clamp 
that holds the edges of the slide guides. The 
recoil cylinders are on the Schneider-Canet system, 
with central counter-rods. The recuperator com- 
municates with the cylinders through two branched 
pipes and a valve-chest; it contains a price, 
which, on recoil, is driven by the liquid that 
flows from the recoil cylinder, and presses down 
two sets of springs parallel with the centre line 
of the mounting. he slide is formed of two 
vertical cheeks, the top part of which constitutes 
horizontal slides, in which are fitted friction 
rollers of the type previously described, to facili- 
tate the travel of the cradle. The slide is con- 
tinued at its lower part by a cylindrical sleeve 
made of plates, inside which is the hydraulic 
cylinder used for raising the mounting and regu- 
lating the disappearing action. he vertical 
motion of the sleeve is guided by a set of hori- 
zontal rollers mounted on the vertical pivot of 
the movable platform. The movable platform 
carries the horizontal shield and also the lateral 





training mechanism. It is circular, and its lower 





through an underground passage. The fixed 
lunger piston that works fn the hydraulic cy- 
eker, is drilled for its whole length and parallel 
with its centre line; the. conduit thus esta- 
blished, communicates through a tube fitted 
with regulating valves, with an hydraulic accumu- 
lator designed for storing a power slightly above 
that required for counterbalancing the weight of 
the movable mounting during running up and 
down. The cast-iron counterweight consists of a 
large-diameter ring guided in its action by a set 
of horizontal rollers on vertical guides ; at a given 
moment, it can rest completely on a bedplate bolted 
on the lower part of the movable sleeve and then 
the weight of the whole arrangement is sutflicient 
to act against the resisting power of the accumula- 
tor. The counterweight-can be raised indepen- 
dently of the sleeve by three —— pistons 
contained in vertical hydraulic cylinders, worked 
simultaneously by the forcing pump. These hy- 
draulic cylinders are embedded in the foundation. 
The required elevation is given the gun by a 
handwheel placed in the rear of the left-hand 
cheek of the slide. The transmission contains & 
set of square toothed-wheels, an endless screw and 
differential gearing, working a square pinion that 
engages the toothed sector fitted on the left: side of 
the gun. Lateral training is obtained with the 
help of a mechanism similar to that described 
further on with the 27-centimetre (10.630 in.) gun 
mountings. The plate-chain that surrounds part 
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of the circumference of the movable platform, is 
driven by a spurwheel keyed on a vertical shaft, 
which goes through a chest containing the driving- 
mechanism. The gun can be trained direct from 
the platform with the ar of a crank or through a 
chain transmission worked by a gunner standing on 
the shield. 

When the gun is in battery, the cast-iron counter- 
weight rests on the lower collar. On_ firing, 
when the carriage recoils, it travels on the slide 
rollers, and the recoil cylinder acts in the same 
way as that for the types described above. When 
the recoil is spent, the valve that establishes 
communication between the recoil cylinder and the 
recuperator, closes and maintains the gun run 
in. At the same time, the valve which establishes 
a communication between the main vertical hy- 
draulic cylinder and the accumulator, opens auto- 
matically, allows the flowing out of the liquid and 
the gun runs down. It is then reloaded and reset 
in position. This effected, and the communication 
with the accumulator remaining cut off, the ring 
that forms an additional counterweight is raised by 
means of the forcing pump and the three plunger 
pistons, to a height that varies according to the 
angle of elevation under which firing is to be 
effected. Communication between the hydraulic 
cylinder and the accumulator is then re-established 
and the gun runs up in battery under the action of 
the accumulator alone. The system is then fixed, 
and the hydraulic cylinders being turned on the 
exhaust, the additional counterweight descends, and 
rests afresh on the caisson collar. A valve placed 
on the conduit in the thickness of the valve-chest, 
then re-establishes communication from the recoil 
cylinders to the recuperator, which, in relaxing, 
place the gun in a firing position. 

Acircular track, formed of I-bars, is placed below 
the shield, and allows the working of tackle, the 
chain of which carries the box for raising the pro- 
jectile to the breech. 

This type of ordnance is simple in design ; it 
contains safety devices that insure a regular suc- 
cession in the various manoeuvres, and it is most 
suitable for open coast-defence batteries that are 
so exposed they cannot be protected by artificial 
means. In the course of firing, a single set of 
motors is required for manoeuvring the additional 
counterweight, the accumulators being charged 
before firing commences. The motors are prefer- 
ably electric motors, and can be driven by under- 
ground cables. This ty 
in conjunction with the largest-calibre guns. 

27-Centimetre (10.630-In.) 28-Calibre Gun and 
Disappearing Carriage (Figs. 728 and 729, page 
245).—This type of gun and mounting has been 
supplied to the Japan War Department for de- 
fence of Tokio Bay, and to other Governments. 


Weight of gun ...21,720 kilogs. (47,870 Ib.) 
ig mounting ...61,300 ,, (135,105 ,, 
99 projectile 2 9 ” 
Muzzle velocity 580 m. (1903 ft.) 
Elevation... oe .. —5deg. to+ 15 deg. 
Training, through ... ‘ss 360 deg. 


The gun is on the Schneider-Canet system, 28 
calibres in length, strengthened by a rear jacket 
and a set of coils. The breech-block seating is 
cut in the tube itself. The breech-block is the 
same as that for 27 centimetre coast-defence guns ; 
it can be fitted with two metallic cup obturators of 
different diameter, the second one acting as a spare 
one for the first in case of n The mounting 
consists of the beam, the slide, ‘platform, and the 
bedplate. 

The beam is built up of plates, and consists of 
two cheeks joined by stay bars, and one of these 
is fitted at its top end with a gun-metal butt to 
limit the vertical elevation of the gun ; the other is 
provided with a square which, when the gun has 
run completely down can connect with the plat- 
form and hold the gun down, during the necessary 
a for laying and loading it. The beam is 

tted : 

(a) At its lower part, with an axis furmed of two 
trunnions that are carried direct by the brackets 
of the slide platform. 

(5) At its top part with cast-steel trunnion 
plates. 

(c) With a cross-piece, to which is joined the 
top of the recoil piston-rod. Both cheeks are, 
moreover, fitted at their top part with an elastic 
buffer which can rest, when the gun is completely 
run down, on buffers on the platform. The slide 
platform consists mainly of a plate caisson and two 


of mounting can be used | P 


vertical brackets fitted with the trunnion-plates 
for the beam trunnions. It contains all the parts 
of the mounting, namely : The recoil cylinder, air 
recuperator, setting mechanism, pump for running 
down the gun, and it rests on a set of rollers on 
the bolster. It is fitted also with uprights on which 
is held the horizontal shield, circular in shape, and 
in which is cut a longitudinal opening through 
which the gun es in running up and down. 
The recoil cylinder oscillates round the trunnions 
carried on the flooring, in two fixed brackets ; 
the flooring is joined to the plate caisson, and is 
cut out in a suitable way to allow the recoil 
cylinder free travel in its oscillating movements. 
The recuperator is in the rear, and is fitted with a 
collar bolted on the slide platform. Communication 
between the recoil cylinder and the recuperator is 
insured through a pipe which ends on one side at 
the lower part of the recuperator, and, on the 
other, on a valve chest. The hydravlic piston-rod 
is joined to the beam by a cross-piece with trun- 
nions, the central counter-rod is fixed to the bottom 
of the recoil cylinder. The air recuperator con- 
tains an airtight diaphragm that divides it into 
two parts—-the top division containing compressed 
air and the lower one, the liquid brought from the 
recoil cylinder. Through this diaph passes 
a rod provided with a butt to limit its travel. 
An air-pipe allows the top division to be put in 
communication with the pressure pump, to run up 
the gun before firing, should the recuperator have 
been exhausted. 

When the gun is fired, it draws back the beam 
which turns on its trunnions to the rear, the 
hydraulic piston descends in the recoil cylinder 
and drives the liquid into the bottom of the 
recuperator ; the movable diaphragm is displaced 
and compresses the air of the top compartment. 
When the beam falls back, the air pressure 
becomes sufficiently high to balance the system, 
and the valve between the recoil cylinder and the 
recuperator falls on its seat. During the time 
the gun runs down, the elevating that _sup- 
ports the breech end, keeps the gun practically in 
a horizontal position, and when the motion ceases 
the gun is placed exactly in the required posi- 
tion for reloading. The breech is then opened, 
the projectile and charge are introduced and the 
fuse made ready ; the gun being given afterwards 
the required elevation and lateral training, with 
the help of the scales and marks provided for this 
urpose. For running up the gun in, the 
clamp that holds the beam to the slide is removed 
and communication is re-established between the 
recoil cylinder and the recuperator by means of a 
special lever; the compressed air expands and 
drives before it the diaphragm which forces the 
liquid to return in the recoil cylinder, where it 
acts on the piston. The gun runs up progressively 
with a speed in relation to the space left free 
for the flowing of the liquid; it can be lowered 
when necessary, with the help of a hand-pump, 
which serves to force the liquid from the recoil 
cylinder to the lower compartment of the recupe- 
rator. 

The gun is given the required elevation by work- 
ing the rod that supports the breech-end of the 
gun. The rod is jointed at its top part in a ring in 
the breech-end of the gun and on its lower end, on 
the elevating sector worked by a pinion keyed on 
the working shaft, the latter extending outside the 
shaft in a box fitted with the working mechanism. 
This mechanism consists of a set of pinions and 
endless screws driven by the shaft of the elevating 
handwheel. A pointer that travels along a scale 
shows the exact angle of the gun to the horizontal. 
Lateral training is given by achain which surrounds 
the circumference of the bolster and passes round a 
pulley keyed on a vertical shaft ; tension blocks 
serve to guide the chain. The cranked hori- 
zontal shaft drives the chain pulley and produces 
the lateral displacements of the slide by tension 
on the fixed ends of the chain. A e on the 
platform marks the extent of the lateral dis- 
placements. In normal service the gun is trained 
when it is run down and loaded. As it may be 
necessary, however, to rectify the setting of the 
gun from time to time, when it is run up in battery, 
the shield is fitted with a special platform for sight- 
ing the gun on the target. 

The whole of the mechanism above described 
rests on rollers on the bedplate, which is bolted 
on the foundation. When a position has been 
chosen, the top of the foundation is made with a 
layer of concrete on which is placed an iron 








foundation plate. These arrangements vary accord- 
ing to the nature of the subsoil. 
rom the number and diversity of types that we 
have noticed, it will be seen that the Schneider- 
Canet system contains mountings which can fulfil 
all the conditions required in service, from those for 
75 millimetres (2.952-in.), guns, weighing 100 kilo- 
mmes (2 cwt.) to those for the largest calibres. 
his section is of os interest, owing to the 
numerous unsuccessful attempts that have been 
made in several countries in the adoption of ord- 
nance of this type. The designing of disappearing 
gun carriages, and their practical working, is a 
problem difficult to solve, at all events for large- 
calibre guns. The perfection to which the various 
types of Schneider-Canet ordnance of this nature 
have been brought means, therefore, a large amount 
of calculation, trials, and tests of all kinds, carried 
through a number of years. 








THE WAVERLEY STATION, 
EDINBURGH. 
(Continued from page 9.) 

In continuation of our illustrations of the Waver- 
ley Station at Edinburgh, of the North British 
Railway Company—that used in connection with 
the East Coast route from London—we reproduce 
on our two-page plate, and on pages 248 and 249, 
drawings of the roof, some of the details of which 
are specially interesting in view of the fact that the 


‘station buildings, as well as footbridges, break the 


general line of the roof, and that the principals 
have had to be designed to suit the adjacence of 
buildings along the north side of the site of the sta- 
tion, as shown on the roofing plan, Fig. 94, page 248. 

It may be said generally that the roof is of 
parallel lattice-girder type, carried on columns at 
intervals of from 50 ft. to 80 ft., while the girders 
are 37 ft. 6in. apart. The engineers unfortunately 
were limited for headroom, the Act of Parliament 
authorising the erection of the old station having 
a clause inserted, at the instance of the proprietors 
of contiguous buildings, limiting the height to 42 ft. 
above rail level; and this again rendered short 
- necessary owing to the desirability of making 
the depth of girder as small as possible, so as to get 
a large headroom over the platforms. The super- 
structure is carried by triangular principals resting 
on the top of the main girders. 

The columns carrying these girders are illustrated 
on page 248 by Figs. 95 to 99. They are founded 
on concrete bases with granite blocks, the average 
— being 4 ft. below the rail level. The 
columns are of cast iron, 12 in. in diameter at 
the top and 19 in. at the bottom, the shafts being 
fluted, and the capitals and octagonal base highly 
ornamented. They were cast on end by the Widnes 
Foundry Company. The average thickness of the 
metal is 2 in., but the base is 24 in. and they are 
secured to the granite bed blocks by 14 lewis bolts. 
The arrangement for disposing of surface water 
from the roof through the columns is shown in 


Fig. 99. 

The roof girders are 6 ft. deep, of the lattice 
type. A representative girder is shown on the 
two-page — (Fig. 100). The bottom boom is 
built up of flat plates as shown. The girders are 
otherwise of the usual construction, extending over 
a maximum width of 370 ft., in six spans supported 
on the station walls, and on intermediate tad Reba 
Expansion joints at varying distances apart are 
formed at alternate columns—the usual slotted 
holes. The girders are spaced 37 ft. 6 in. apart, and 
in the length of the station there are 32 lines of such 
girders, the area roofed in being 114 acres. The 
main roof girders were not made continuous as the 
general foundations were found to be soft, so that 
settlement was regarded as a not improbable con: 
tingency to be guarded against. Nor could con, 
tinuous girders be erected with equal facility, 
Generally the girders were either brought to the 
ground whole or in two pieces, jointed in the 
ground where wma lifted by a crane into 
position, and then tied by the couples when in 
place. Some of the girders at the north-western 
corner were built on a large travelling stage, as was 
the Post Office footbridge. This bridge is also 
above the roof and has glazed roof and sides with 
oak floor: but in our next article we hope to illus- 
trate and describe its connection with the roof 
generally. 

The principals are, as a matter of course, 37 ft. 6in. 
span, and are placed at 12 ft. intervals. One of 
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the braced principals is shown by Fig. 101, while 
the ordinary type is represented by Fig. 102 on 
the two-page plate. 
of two angles for the rafters and round bars 
for the ties with the usual braces. The covering 
consists of angle purlins on the top of the sloping 
rafters. Into these are set wooden purlins which 
carry the glazing bars. These divide into three 
divisions, the two lower being about 6 ft. long and 
the upper 8 ft., and while each overlaps that below 
there is a space between for ventilating. The whole 
of the roof is glazed. The main roof gutters are 
of cast iron, 2 ft. 6 in. wide, connected to down pipes 
which in turn convey the water into the main roof 
columns, whence the surface water flows into the 
drainage system under rail level (Fig. 99). There are 
six lines of wind bracing in the width of the station. 
These are exceptional in being connected both to 
the top and bottom of the main girders. They vary, 
but average about 6 ft. in depth, and consist of 
angle rafters with T and angle struts (Fig. 101). 
The louvres in the side screens at the ends of each 
bay of the main roof are of glass. The largest 
sheets of glass used are about 8 ft. 6 in. by 
1 ft. 8 in., and all the glass was ,'; in. thick. 
Where the roof principals come against the walls 
of a building or bridges—and it may here be noted 
again that the station buildings penetrate through 
the roof—the general design of roof has, of course, 
had to be modified. The usual plan adopted was 
to form piend roofs, or to have long sloping girders. 
Such sloping girders are used where the principals 
adjoin the New Hotel and the General Post Office 
on the north side of the station. They are about 
40 ft. long, of the plate-girder type, 2 ft. 6 in. 
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deep, and are supported throughout nearly half 
their length by a slope on the end of the main roof 
girder, which is here made a little flatter than 
usual and in some instances went downwards. 
The other end rests on corbels on the wall. These 
sloping girders adjoining the Hotel and the General 
Post Oftice—marked 17 to 21 on the E range on 
the plan, Fig: 94—are illustrated in detail by 
Fig. 117. The cross-girders in connection with these 
are also shown in detail by Fiys. 103 to 116, while 
Fig. 118 shows the cross-girder next to the Post 
Office Ag eg Figs. 119 to 135 illustrate the 
various types of couples, ordinary, end, hip, and 
piend, He the roof : these call for no satis 
the drawings reproduced alone being self-explana- 
tory and of interest. 

The screens at the end of the station (Figs. 136 to 
139) consist of a lattice girder with an elliptical 
arched bottom and a parallel top, the usual hori- 
vontal wind bracing being constructed behind. The 
general construction of the girder resembles that for 
the roof, and the bracing is ornamental. The end 
screen has two spans of 128 ft. 1} in., being 
supported in the centre of the width of the station | 











by two cast-iron columns. The girders are 10 ft. 
deep at the centre, and 18 ft. 6 in. at the column. 
The roof, it may be added, was constructed by 
Messrs. P. and W. Maclellan, Limited, Glasgow. 


(To be continued.) 





HAND AND MACHINE LABOUR. 
(Continued from page 210.) 
CooreraGe Work. 

In cooperage work of all sorts, the saving in time 
and labour cost appears to vary from about twice 
to eightfold in machine, as compared with hand, 
methods. Table XXXIV. contains particulars of 
various branches of this industry. 

Barrel Heads.—The machine method includes 
several operations not taken into account with the 
hand oh ary These are : Bringing the logs to the 
saw, work connected with kiln drying, measuring, 
bundling, and overseeing. These operations occupied 








3 hours 40 minutes, or about two-thirds the total 
time bestowed on the completed unit. The first 
operation considered in the hand method was cut- 
ting the logs into bolts (1 hour 4 minutes), which 
was done by steam in 20 minutes. Splitting the 
bolts into headings with chisel and mallet occupied 
3 hours 20 minutes, as compared with 20 minutes 
by a swing saw. The same proportion obtained in 
planing headings, while jointing edges took re- 
spectively 1 hour 40 minutes and 20 minutes. 
Marking out, shaping, and bevelling took 7 hours 
40 minutes by hand, and 20 minutes by machine. 
Including all operations, the ratio is more than 
3 to 1. . 
Barrel Staves.—The introduction of machincry 
for this manufacture so largely changed the processes 
followed, as to make comparison impossible. The 
total result shows that the modern method does 
the same work in about one-third the time of the 
old method. Originally the logs were cut into 
stave lengths ; at present two sawing operations 
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Taste XXXIV.—MANvurFACTURE OF CASKS AND Portions or Casks By HAND, AND BY MACHINE, LABouR. 
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* . | 
} , Different | Different Workmen . 7 
Year. Operations. | Employed. Time Worked. | Labour Cost. 
Name. Quantity. | A a ee eae | 
| iguanas eh BS Wr eS Ss 
Hand. | Machine. Ha-d. Machine. Hand. | Machine. Hand. | Machine. | Hand. | Machine. 
sets | | |h, m.| h. m. | dols, dols. 
Barrel heads .. 100 | 1880 1895 7 | aren Peas 17 «/17 400 «©6520 «| «5.300 | 0.841 
» hoops .. 1000 1895 | 1895 1 Boar oe 1 13 2 40 4.000 | 0.410 
» staves 1000 1880 1895 5 18 | 1 27 | 24 15 8 3.9 7.275 1.254 
Flour barrels .. 100 1895 1895 1l 13 1 413 60 30 2219.3 | 12.625 | 3.849 
Sugar ,, 100 1895 1895 ll 13 1 413 60 80 2219.3 | 12.625 | 38.849 
Syrup* ,, 100 1875 | 1895 12 | ak tie | 30 188 20 37 30 56.500 | 9.760 
| | | 


are involved ; the respective times for this part of 
the work in 1000 staves, were 3 hours 45 minutes 
and 33.4 minutes. Splitting and shaving were 
distinct operations by hand, taking 10 hours, the 
latter being replaced by steaming under the ma- 
chine method, and occupying 33.4 minutes. Joint- 
ing the staves took 7 hours 30 minutes by hand, 
and 1 hour 6.7 minutes by machine. 

Barrels.—The barrel-making machinery in use in 
this country, as well as in the United States, has 
toa large extent done away with the hand methods, 
the various operations in which were somewhat 
different and less numerous. Table XXXIV. 
shows that, so far as sugar barrels are concerned, 
the time by hand labour was about 2} times as 
long as by machine ; the dates of comparison are 
the same, but the labour rates are not, 2.50 dols. 
being paid for the former, and from 1 dol. and less 
to 2 dols. per day for the latter ; the labour costs per 
barrel are respectively 12.62 and 3.84 cents, which 
appear remarkably low in each case. The manu- 
facture of syrup barrels is more expensive, as the 
work has to be more exact, and the time occupied 
is more than three times as long by hand, and 50 
per cent. longer by machine, than for the sugar 
barrels. The labour costs are, therefore, consider- 
ably larger, being 56.5 cents for a hand-made, and 
9,75 cents for a machine-made, barrel. In Tables 
XXXV. and XXXVI. we give an analysis of the 
various operations : 

Tasty XXXV.—Number of Operations, Time, and Cost 

for Producing 100 Syrup Barrels by Hand (1875). 

















| | 
pale 2 Rate of | 
: Motive| Time |,, | Labour 
Operation. | Power. |Worked |"8¥ Pe! Cost. 
| y: 
h. m. dols. dols. 
1. Bending hoops... --| Hand | 13 20 3 4.000 
2. Setting up and heating 
staves... os | aX 8 20 3 2.500 
8. Drawing stave ends to-| 
gether and putting on | 
second truss hoops... | - 5 0 3 | 1.500 
4. Tightening shells .. eae Ww 0 3 8.000 
6. Cutting bevels for chines | *» 6 40 3 2 000 
6. Levelling chines .. cae 2 6 40 , | 2.000 
7. Grooving ends of barrels. . | a, 10 Oo 3 | 8.000 
8. Crozing - ‘ w 10 0 3 3.000 
9. Putting in heads and 
flagging joints .. : ” 50 0 3 | 15.000 
10, Putting on hoops .. es ” 46 40 3 | 14.000 
11. Smoothing barrels = oe 16 40 3 | 5.000 
12. Making bungholes ss *» 5 0 3 | 1,500 


TaBLE XXX VI.—Operations, Time, and Cost for Pro- 
ducing 100 Syrup Barrels by Machine (1895). 

















| ‘i Rate of | 
. Motive} Time |, | Labour 
Operations. | Power. |Worked | Aad Cost. 
' bh. m. | dols. dols. 
1. Kiln drying staves he az 3 45) 200 0.750 
2. oe joints in ne ..| Steam | 7 30{| 200 1.500 
3. Setting up staves in first | 
truss hoops, and two \ | Hand {3 a a ae 
labourers = : 
4, Steaming staves .. -.| Steam | 1 15/ 2.00 0.250 
5. Drawing stave ends to- 
gether and putting on 
second truss hoop - Py 1 15) 2.00 0.250 
6. Heating shells .. ne pe 1 15; 200 0.250 
7. Driving on truss hoops .. 9 1 15); 2.00 0.250 
8. Levelliog chines and 
grooving and crozing 
ends of barrels .. ox an 1 15; 200 0.250 
9. Putting in heads and 
flagging joints .. Hand | 7 30) 2.50 1.876 
10. Drawing chine hoop’ ..| Steam| 1 15) 2.00 0 250 
11. Smoothing barrels ; rr 1 15| 200 0.250 
12. Forcing hoops on barrels = 1 15; 2.00 0.250 
18. a me ue 1 16; 1.5) 0.187 
14, Furnishing power ai ms 1 15) 3.00 0.375 
15, Firing boiler ..| Hand | 2 30/| 2.50 0.625 
| 





A larger number of persons were employed by 
the machine, than by the hand, methods, and it will 
be noticed from the rates of pay, that a less skilled 
class of labour is required, although apart from the 
few labourers employed, the daily pay of 2 dols. 
for machine minders is high. There seems no 
doubt that the quality of the product has been im- 


* The hand-made Larrels had each 14 wooden hoops; the machine-made had six steel hoops. 





proved by the use of machinery, the work being 
more accurate, tighter, and better finished. 


CoRDAGE AND TWINE. 


In the manufacture of cordage and twine remark- 
able changes have been made by the adoption of 
machinery. There is no reason to suppose that the 
same marked progress has not been made in this 
country as in the United States. The following 
data will enable those interested in this industry 
to ascertain whether this is the case. Seven dif- 
ferent types have been chosen to illustrate the 
manufacture, and the comparisons are made be- 
tween quite recent and not very remote dates. 
We select four out of the number as being the 
most representative. 

Hemp Cord.—A comparison is made between 
500 lb. weight of }-in. sash cord made in 1882, and 
a similar product made in 1895. Table XXXVII. 
summarises the data. The principal operations are 
as follow: The hemp fibre is first dressed for 
spinning ; this was done by a hackle in the older 
method, occupying 87 hours 30 minutes, and by a 
preparing machine in the later method, occupying 
1 hour. The spinning machine has replaced the 
hand-spinning wheel, and does the same work in 
one three-hundredths of the time—in 30 minutes 
against 150 hours. The third operation, that of twist- 
ing the thread and laying up the cord, required 212 
hours 30 minutes of hand labour, and 30 minutes of 


TABLE XXX VII.—Production of 500 Lb. of }-In. 
Hemp Sash Cord. 


Mode of Production. Hand. Machine. 
Da se Pe. ne 1882 1895 
Number of different opera- 

tions involved ... es 7 8 


Number of workmen em- 


ployed ... ea 4 8 
Number of hours worked 562h. 30m. 3h. 32m. 


Cost of labour ... 95.52dols. 0.605 dol, 
Average rate of wages per 
hour aes psc re 17 cents 17 cents 


machine work, a ratio of 425to1. The finishing 
operation required respectively, 22.5 minutes and 
75 hours. Finally, the winding into hanks, 
which used to require 25 hours, is done by a wind- 
ing machine in 30 minutes. 

Manilla Rope.—In this unit 750 lb. of 2-in. 
16-thread Manilla rope made in 1868, are compared 
with a similar quantity made in 1895. In this 
manufacture it will be noticed that one more opera- 
tive was employed by the hand method, although 
the number of operatives were only six as compared 
with ten ; the work, however, being heavier, called 
for more labour. The processes are to a consider- 
able extent different, but some may be compared. 
Thus, in the hand method, preparing the fibre is 
but one operation ; it occupied four men, paid at 
the rate of 2.50 dols. per day of 10 hours, 30 hours 
in all, representing a labour cost of 7.50 dols. This 
is represented by three operations in the ma- 
chine method taking 6 hours 20 minutes, and 
costing 1.91 dols. Spinning gave employment 
to four spinners for 60 hours, and four spinners’ 
labourers, also for 60 hours, the rates of pay 
being 2.50 dols. and 1.10 dols. per day, and 
the labour cost 21 dols. In 1895 the spin- 


ning was done by one female at 1 25 dols. a day, 
TABLE XXX VIII.—Production of 750 Lb. of 2-In. 
16-Thread Manilla Rope. 
Mode of Production. Hand. Machine. 
ate... oie set ben 1868 1895 
Number of different ope- 
rations involved ~~ 6 10 
Number of workmen em- 
ployed... a ve 23 22 
Num of hours worked 404b.0m. 37h. 20m. 
— of labour wae ... 73.67 dols. 6.56 dols. 
verage rate of wages 4 
hour ais ies a 18.2 cents 17.6 cents 
and in 8 hours, or 1 dol. for labour. Forming 


strands and laying up ropes was the work of two 





ropemakers at 2.50 dols., two more at 1.25 dols., 
and of four helpers at 1.10 dols. a day. This 
occupied 240 hours at a cost of 41.70 dols. By 
the machine methods four ropemakers and three 
helpers did the same work in 19 hours at a labour 
cost of 3.370 dols. 

Twine.—Lastly, we may compare the production 
of 500 lb. of heavy three-ply hemp twine. The 
general statement is given in Table XXXIX. [It 
will be noticed that this product requires only about 
one-hundred and twentieth the time by machine 
that was occupied by handwork, while the labour 
cost was nearly in the same proportion. The dif- 
ferences in this case are so striking, that as the pro- 
cesses are not numerous and are closely comparable, 
we have collected them in Table XL. 


TaBLE XX XIX.—Production of 500 Lb. of Heavy Three- 
Ply Hemp Twine, 


Mode of Production. Hand. Machine. 
Date .. sat ae ANE 1882 1895 
Numberof different opera- 

tions involved ... oe 6 8 


Number of workmen em- 
ployed 4 8 


Number of hours worked 382h.8m. 3h. 12.5m, 
Cost of labour... -- 63.272 dols.  .518 do), 
Average rate of wages per 

hour med is .. 16.5cents 17.1 cents 


Taste XL.—Hand and Machine Processes in Muking 
500 Lb. of Heavy 3-Ply Hemp Tuine. 














Hand. Machine. 
Operation. Soe eo me 
Time Em-| Labour |Time Em-) Labour 
ployed. | Cost. | ployed. | Cost. 
hr. min. dols. | hr. min.| dol 
1. Dressing fibre .. 71 25 + 16.071| 1 O 0.138 
2. Spinning thread 114 16 | 14.743) 0 20 | 0.155 
3. Twisting twine . 114 16 | 14743) O 20 | 0.033 
4. Finishing twine.. -| 538 34 | 11.142; 0 22.5) 003°5 
5. Winding twineinto balls) 17 51 | 3.714/ 0 22.5! 0.0625 
6. Overseeing establish- | | 
ment .. ;: -| 10 42 | 2.857) 0 87.5) 0.166 
7. Furnishing power is ee 0 5 | 0.0% 
8. Firing boiler . ‘ on ita dae @ | O19 


i 





It appears that the quality of the various products 
coming under this heading and made by machinery, 
is in all respects as good as those made by hand, 
and that a somewhat better finish is obtained. 


Corks. 
The manufacture of corks is of very large import- 
ance, and it is one of those few industries in which 
hand labour is able to compete successfully against 


TaBLE XLI.—Production of 10 Gross 14-In. 
Brewers’ Corks. 


Mode of Production. Hand. Machine. 
ate... ai ois ie 1897 1897 
Numberof different opera- 
tions involved ... one 4 8 


Number of workmen em- 


ployed ... he see 2 8 
Numberof hours worked... 8h.28m. 3h. 41m. 
Cost of labour ~... .»  0.419dol. 0.551 dol. 


machine methods, at least in the comparison in 
Table XLI., which refers to the production of 
10 gross of 1}-in. brewers’ corks made in Spain 
with a similar output in the United States in the 
same year—1897. By the hand method, three cork 
cutters and one sorter could make the 10 gross 
in less than a day, and'as the wages for the sorter 
was only 10d., and for the cutters 2s. a day, there 
could not be much margin for economy. Still, 
under these conditions, and paying wages to the 
American labourer, varying from 1 dol. to 1.70 dol. a 
day, the difference in labour cost was only 13 cents 
TasLE XLII.—Production of 10 Gross 1}-In. Wine 
Bottle Corks. 


Mode of Production. Hand. Machine. 

ate... aie cae ie 1852 1896 
Number of different opera- 

tions involved ... oy 4 9 
Number of workmen em- 

ployed ... oR a 4 10 
Number of hours worked 10h.42m. 3 h. 27 m. 
Cost of labour... ... 1.962dols. 0.377 dol. 
Average rate of w r 

a aks nape a, 18.3cents 10.9 cents. 


on the 10 gross. Table XLII. gives a comparison 
between American hand-cut corks in 1852, and 
similar ones machine-cut in 1896 ; the quantity In 
each case being 10 gross, and the class—1j-in.— 


wine-bottle corks. 
(To be continued.) 





Betcian Briquerres.—The exports of b-iquettes —_ 
Belgium last year were 525,332 tons, as compared wit 
666,265 tons in 1898 and 615,074 tons in 1897. In these 
totals the exports to France figured for 281,761 tons, 





311,210 tons, and 300,572 tons respectively. 
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TRANSFER BRIDGES. 


Tue crossing of maritime channels, such as the es- 
tuaries of tidal rivers and tidal inlets communicating 
with the sea, and of the harbours and docks estab- 
lished in connection therewith, which are fre- 
quented by shipping of large tonnage, presents one 
of the most difficult problems, from the point of 
view of intercommunication, with which the en- 
gineer has to deal. The conditions of this problem 
may be briefly stated as follows : First, low eleva- 
tion of the shores ; second, great width and depth 
of the channels ; third, difficulties of foundations ; 
fourth, tidal and weather difficulties ; fifth, neces- 
sity of maintaining an adequate waterway, under 
all circumstances and at all times, unobstructed 
either horizontally or vertically; sixth, necessity 
of providing adequate means of communica- 
tion between the two shores under equivalent 
conditions, which shall be at once efficient and 
expeditious. 

The solutions so far given to this problem may 
be all classed under two heads—those which 
afford intermittent communication and those which 
afford continuous communication between the two 
sides of the channels crossed ; or, in other words, 
those which interrupt the navigation of the channels 
in an intermittent fashion, and those which inter- 
rupt it not at all, Under the first head come all 
varieties of ferries—floating, supported, and sus- 
pended—and all varieties of bridges with opening 
and closing spans, whether these are floating 
bridges or low-level bridges, supported on abut- 
ments and piers, with lifting, turning, or sliding 
spans ; while under the second head come high- 
level bridges, and submerged tubes and tunnels. 
Of the solutions comprised under the first head, 
floating ferries present in all probability the 
greater number of drawbacks, as notwithstanding 
their very wide limits of size, their capacity is 
necessarily the most limited of any; while their 
service is the most subject to interruption from 
the action of tides, storms, darkness, fogs, and 
frost—all of which are alike capable of stopping 
the limited and intermittent communication 
afforded by a ferry-boat for a more or less pro- 
longed period, or at least of seriously interfering 
with its working. Where narrow channels are 
dealt with, these interruptions have been to a 
certain extent neutralised by providing a guide 
chain or rope moored at each end passing over 
a drum on board the boat; but as this has to 
be lowered out of the way of passing vessels, it con- 
stitutes itself a serious hindrance to both navigation 
in general and the working of the ferry-boat in par- 
ticular, which in many cases has led to the dis- 
carding of this system of intercommunication alto- 
gether, where otherwise it gave every satisfaction. 
On the whole, floating ferries are only admissible 
where the traffic along the waterway and across 
it are both comparatively limited, and not likely to 
sensibly increase in the immediate future. An 
example of a supported ferry was established some 
oom ago between St. Malo and St. Servan, in 

rittany, which was styled rather incorrectly a 
“rolling bridge.” The idea was original in the 
particular situation where it was applied, and pre- 
sented many advantages over any other system. 
It was neither more nor less than an amphibious 
tramway, the rails of which were alternately sub- 
merged and exposed with the changes of the tide. 
This idea has been reproduced for pleasure purposes 
> the foreshore between Brighton and Rotting- 

ean. 

The application of such a system of ferries is 
necessarily somewhat limited, on account of the 
cost and difficulty of maintaining at great depths 
the submerged track, and the installation is only 
possible where the bottom of the channels to be 
crossed presents a practically even surface. Not- 
withstanding this, an analogous system of sup- 
ported ferry, working over a track submerged at 
great depths, has been seriously propounded as a 
solution of the eternal ‘‘ Channel” problem by our 
neighbours outre Manche, and equally seriously 
considered on this side. 

Low-level bridges, whether they be floating or 
supported on piers with opening spans, present 
many of the disadvantages of ferries as to the in- 
terruptions offered both to navigation and to 
over-channel road traffic, and can, at best, 

considered as very costly solutions of the 
problem, presenting not many advantages over 
the humbler and less ambitious ferry - boat, 


limited in extent that the working of the opening 
spans is reduced toa minimum. And these condi- 
tions have a tendency to react on the volume of 
navigation passing them, by gradually reducing it, 
till the opening spans become obsolete. Low-level 
bridges also can only be adopted where ships which 
have to pass through their opening spans are com- 
pletely under control, and are hardly applicable 
near the open sea, where they would be exposed to 
the direct action of high winds and storms. High- 
level bridges and tunnels, though possessing none 
of these drawbacks, save that of excessive cost, 
possess an additional objection which largely 
limits their value, especially for vehicular traffic, 
viz., long approaches and often stiff gradients, 
which increase the length and difficulty of . the 
crossing and enormously add to the cost which is 
already unavoidably high. 

The solution which we are about to consider, the 
suspended ferry, has all the advantages of a high- 
level bridge in that it does not interrupt the free 
navigation of the channels to be crossed, but with- 
out the disadvantages involved in-long and steep 
approaches and excessive cost, all the advantages of 
a supported ferry, without the drawbacks of a sub- 
merged track, and is wholly unaffected by wind, 
weather, or tide, and transports the traffic without 
change of level over the shortest possible distance 
between the sides of the channel. This solution 
is by no means novel; it was proposed (though 
the suggestion was never put into execution) as 
long ago as 1873, by Mr. Charles Smith, of 
Ilartlepool, as a means of crossing the Tees 
at Middlesbrough. This scheme was favourably 
reported on by Sir Benjamin Baker, and an 
illustrated description will be found in Enetnger- 
ING, vol: xvi., pages 60 and 62. A careful con- 
sideration of similar conditions led Mr. Arnodin 
of Paris, to put in practice the ‘‘transfer” 
or ‘‘ferry” bridge. The name, though by no 
means exact, has been generally accepted on the 
Continent, and simply signifies a high-level bridge, 
without approaches, supporting a travelling transfer 
platform on which passengers and vehicles are car- 
ried from one bank to the other of the channel to 
be crossed. The details have been worked out by 
Mr. Arnodin, in conjunction with Mr. de Palacio, 
Concessionaire of the Mechanical Ferry, near Bilbao. 
A transfer bridge consists essentially of a straight 
and horizontal railway, crossing the channel at a 
sufficient height to leave free passage for vessels 
with the highest masts, supported by any con- 
venient type of bridge, and leaving the whole 
navigable cross-section of the said channel entirely 
without obstacle of any kind. A priori, the sus- 
pension bridge is generally the most suitable type 
for transfer bridges, both because it can readily 
support the relatively limited weight of the transfer 
platform with its load, because intermediate sup- 
ports are unnecessary, erection is inexpensive, 
and can be carried out without interruption to 
navigation ; and, finally, because though being 
amply strong, they present relatively less surface 
to the action of the wind. Messrs. Arnodin and 
Palacio have, therefore, turned their attention 
wholly to stiffened suspension bridges of a special 
type with removable parts supported on skeleton or 
built towers, with mooring cables anchored to suit- 
able shore anchorages, to take up the transverse 
strains produced by the bridge on the towers. On 
the platform of the bridge are laid two lines of 
rails, forming the railway on which the transfer 
carrier moves, by means of wheels or pulley sheaves 
varying in number in accordance with the weight 
and dimensions of the transfer platform partion, 
therefrom ; this latter is suspended by means of 
wire stirrups, at the level of the yoy of the two 
sides of the channel, at which level it is maintained 
when crossing from one to the other, as will be 
described later. The transfer carrier consists of 
a frame suspended below the level of the lines of 
rails, and moves from one end to the other of the 
bridge platform. The transfer platform, or sus- 
pended ferry, is decked, and of various dimensions 
and arrangements, the suspending wire ropes being 
so disposed as to secure sufficient stiffness and 
insure the movement of the platform without oscil- 
lations of objectionable or dangerous kind. The 
motion of the transfer carrier is imparted by any 
suitable mechanical means, and the suspended 
platform follows the same faithfully, the rapidity 
of transfer being so regulated that passing shi 
need take no notice of its e, while at the 
same time it is always under complete control. 








except where the traffic along the channels is so 


The carrier wheels or suspension sheaves are 


arranged in pairs working on parallel rails placed 
close together, forming each track, by which 
arrangement the carrier cannot under any circum- 
stances leave the tracks. The whole com 
an aerial railway whose carriage-body is placed 
some 40 to 50 yards below its wheels, and the track 
on which these move, instead of immediately above 
them. The motion can be equally well imparted to 
the carrier by mechanical haulage, by compressed 
air, or by steam and electricity ; but the latter 
is by far the most convenient; the motor in 
this case is carried by the transfer platform, 
and imparts the motion through a rack and 
— attached to the stiffening girders of the 
ridge or an endless rope working over a drum 
and guide pulleys; it is always under the imme- 
diate control of the pilot who accompanies the 
suspended ferry, and who, by a simple turn of 
a handle, can control its working instantane- 
ously to suit the requirements of the passing 
shipping. 

The transfer platform can be designed so as to 
meet the most varied conditions of traffic. The 
bridge itself, constructed so as to comprise only 
those parts indispensible to strength, is provided 
with a framework of latticed girders well braced 
together. On each side of the platform thus 
formed are light footbridges, for the purpose of 
maintenance and the lubrication of the rolling 
parts of the carrier. The girders are stiffened in 
proportion to the weight to be carried. Where the 
traffic demanded it, no difficulty would be found in 
building such a bridge-with two or more sets of 
tracks and two or more transfer platforms ; but the 
necessity for this would rarely present itself, for 
the transfer is effected with great rapidity, and the 
frequency of the journeys can be multiplied almost 
indefinitely with suspended ferries of this type, 
experience showing that arrivals and departures 
can be effected with remarkable swiftness and 
safety. 

Messrs. Arnodin and Palacio’s ferry has already 
been subjected to several years’ trial on the first 
of these structures erected at the mouth of the 
Nervion, between Portugalete and Las Arenas, 
in the manufacturing and populous district near 
Bilbao. It is to be remarked that the value of 
these structures has been well established by the 
one in question, as it is erected at a spot where 
storms are particularly frequent and_ violent. 
Here the distance between quays is 160 metres 
(522 ft. 10 in.), and it was necessary to leave above 
the level of the highest spring tides a free space 
for masted ships of 45 metres (147 ft. 8in.) The 
loaded carrier weighs 40 tons, and the platform is 
8 metres (26 ft. 3 in.) in length by 6.25 metres 
(20 ft. 6 in.) in width, with a carriage road and two 
side-wakls with benches ; it can accommodate 150 
passengers. It is supported by 18 wire ropes, 
arranged in sets of three at each point of suspen- 
sion, and by 36 sheaves. Embarking and crossing 
each occupy 1 minute. Motion is imparted by a 
wire cable worked by a reversible friction drum 
placed at the first storey of one of the towers, so 
that the driver is able to watch the motion of both 
passing vessels and of the suspended ferry. The 
working absorbs rather less than 5 horse-power, but 
the power is produced by a 25 horse-power engine 
which furnishes power for lighting and other 
purposes. The girders are supported by eight 
steel wire cables, each having 2197 square milli- 
metres section, and supplemented by 32 suspen- 
sion cables of from 423 to 677 square millimetres 
section according to their angle of inclination, and 
arranged in eight distinct groups. 

The main cables pass over the top of each tower 
on grooved saddles resting on an ex ion frame ; 
the expansion and contraction is taken up by six 
mooring cables, which pass from this frame to the 
anchor-blocks buried in the ground below. All the 
cables are fixed on the principle of easy substitution, 
and any one may be removed and replaced without 
stopping the working of the ferry. 

e suspension towers are formed of eight 
columns, calculated to resist a theoretical thrust of 
276 kilogrammes per square metre of exposed sur- 
face, and are furnished with two platforms parallel 
to the river on each of their sides. They rest on 
masonry foundations covered by a massive string- 
course and capping of hard stone. This capping 
has a recess at the centre filled with fine sand on 
which the bedplates of the columns rest, an arrange- 
ment which permits the position of the towers in a 
vertical plane to be adjusted. The columns are 





formed of four angle-irons, riveted back to back over 
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THREE-SPINDLE WOOD BORING MACHINE. 


CONSTRUCTED BY 


plates of 11 millimetres thickness, which produces a 
cruciform section. 

As the suspended ferry of Portugalete has been 
satisfactorily working for many years, the applica- 
tion of the system to other places, nanielall in 
France, has been frequently advocated ; and we 
are able to cite at present four other examples of 
Arnodin bridges, two of which are already working. 
The first of these is to be found at Bizerta, near 
Tunis, and the second at Rouen. Some general 
views of this last named we publish on page 256. 


(To be continued.) 





THREE-SPINDLE BORING MACHINE. 
WE illustrate on this page a very heavy three-spindle 
boring machine, recently introduced by Messrs. J. A 


MESSRS, 





1; A. BAY AND 00, 











Fay and Co., of Cincinnati, Ohio, U.S.A. As will be 
seen, each spindle is mounted on a cross slide, which 
moves in Y-grooves adjustable for wear. By means 
of the hand levers shown, any spindle can be moved 
across the timber being operated on, so that the holes 
bored need not necessarily be in a straightline. When 
the slide has been moved to the position desired, its 
lever is locked on its sector, as shown. The spindles 
are 1, in. in diameter, and are provided with driving 
pulleys 8 in. in diameter by 6 in. broad splined to 
them. Each is balanced by a counterweight, as 
shown. The spindles are driven direct by belting, the 
necessary guide pulleys being at the back of the 
machine. These guide pulleys are fast on their 
a the latter running in ran age bearings adjust- 
able for wear. The driving belts are kept taut by 
ape mounted on bellcranks. 


weighted tightenin 
ed is 9 ft, Gin. long, and is fitted 
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CINCINNATI, OHIO, USA. 


with nine rolls, each 5 in. in diameter, the fluted ones 
being driven by power, thus providing means for 
shifting the timber longitudinally. As ogg Bi 
clamp is provided for fixing the timber once it 
been fed forward to the position desired. 





Bripees vor THE East River.—Mr. Van Wyck, mayor 
of New York, has signed three resolutions for the construc- 
tion of two bri to 8 the East River, which were 
recently passed by the ‘Board of Aldermen. The first 
resolution authorises the construction of » bridge —_ 
Pike Slip, Manhattan, to Washington-stree’ Brock bag 
The second authorises the issue of 1,00),000 8 
bonds to carry on the work. The third resoiution autho- 
rises the issue of 1,000,000 dols. bonds for the construction 
of a proposed bridge from the foot of Kast Sixtees ° 
street over Blackwell’s Island to Long —_ y: 
Preliminary work is now in progress on both bridges. 
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NARROW-GAUGE TANK LOCOMOTIVE. 
CONSTRUCTED BY MESSRS. HUDSWELL, CLARKE, AND CO., 





Fug.7: 





Fig.2. 
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_ Wz illustrate on this page aneatly designed lecomo- 
tive, recently constructed by Messrs. Hudswell, 
Clarke, and Co., of the Railway Fourdry, Leeds, for 
the Londonderry and Lough Swilly Railway, this live 
being one of those light railways of 3-ft. gauge of which 
Somany miles have been built in Ireland during the 
past few years. The longitudinal rection, plan, and 
cross-section, Figs. 1 to 3, show clearly the prin- 
cipal constructive features of the engine, whilst its 
general appearance is well shown in Fig. 4. The 
engine is, it will be seen, of the bogie type, having 
8x coupled wheels each 3 ft. 9 in. in diameter, the 
gauge, as already stated, being 3 ft. The cylinders 
od gy outside the frames and are 15 in. in diameter 
y #2 in. stroke. The boiler has a barrel 10 ft. long 
and 3 ft. 9 in. in diameter, The shell is of Siemens- 
_2rtins steel, is } in. thick and the joints are double 
riveted, all plate edges being planed. ‘The firebox 
#8 connected to the boiler by « flanged throat-plate. 








Fia. 4. 


The internal firebox is of copper. It meacures 
6 ft. 2in. long by 3 ft. 9 in. wide, and the height 
ranges from 3 ft. 10? in. at the lowest point up to 
5 ft. 02 in. at the front of the box. The plates are 
4 in. thick with the exception of the tubeplate, 
which measures { in. The stays between the inner 
and outer fireboxes are of copper, and are { in. 
in diameter, spaced at 4 in. centres. The crown is 
stayed direct to the.top of the outer box. A couple 
of fusible plugs are inserted in the crown of the internal 
firebox. e foundation ripgis a mild-steel forging, 
as is also the mouthpiece for the furnace door. The 
tubes are 149 in number, and are of solid-drawn brass 
1Z in. in diameter. They are No. 12 W.G., thick at 
the firebox end and No. 14 W.G. at the smoke- 
box end. They are expanded into their places, fer- 
rules being added at the firebox end. The grate bars 
are of wrought-iron 1} in. wide at the tep and 3} in. 
deep. ‘The air spaces are 4 ip. wide, The ash- 








pan and ‘damper are provided with movable doors, 
which can be worked by levers from the footplate. 
The a working pressure is- 150 lb. per 
square inch, and the epecification provided that the 
boiler should be tested by hydraulic pressure to 
210 lb. per square inch. The boiler is tixed to the 
frames at the smokebox end, the usual provision 
for expansion being arranged for at the firebox 
end. The smokebox is constructed of ,% in. plates, 
whilst the deor is § in. thick. The safety valves 
are of the Ramsbottom type, and are fitted to a 
steel casting mounted on the firebox as shown. The 
regulator is fixed in the dome, and is of the slide- 
valve pattern. 

The frames are of mild steel 1 in. thick, strongly 
braced together by stout cross-girders. The buffer 
beams are j in. thick, and carry a combined central 
buffer drawbook. The tanks are arranged on either 
side of the boiler, and are capable of holding 850 








i 
i 
xf 


rem 











Soot 


ooo ertenreene eee 
ae 


254 


ENGINEERING. 





[FEB. 23, 1900. 








gallons of water, whilst the bunker will hold 56 cubic 
feet of fuel. 

The engine is supported, it will be seen, by no less 
than twelve wheels, the greatest concentrated load to 
which the rails are subjected being thus kept within 
a moderate limit. Each driving axle carries 8 tons, the 
leading bogie 11 tons, and the trailing axle 6 tons. The 
wheels are all steel castings, and are provided with 
Bessemer steel tyres 2? in. or 24 in. thick by 5 in. 
wide, which are secured to their centres by bolts and 
nuts after having been shrunk on. The drivers are 
3 ft. 9 in. in diameter, the leading bogie wheels 
2 ft. 2in. in diameter, and the trailing bogie wheels 
2 ft. 7 in. in diameter. The driving axles are of 
Bessemer steel, the journals being 6 in. in diameter 
by 6in. long, whilst the bogie journals are 5 in. in 
diameter by 9 in. long. The crankpins are case 
hardened, being finally ground true before being put 
in use. 

The cylinders, which, as already stated, are 15 in. 
in diameter by 22 in. stroke, are of old cold-blast cast 
iron. ‘The pistons are also of cast iron, the rods bein, 
of mild steel. The crossheads are steel castings, an 
are fitted with gun-metal bushes to take the pins, 
whilst the shoes are of cast iron fitted with white 
metal. The valve motion is of the straight link types, 
all working joints being casehardened. The connect- 
ing and pao, rods are solid forgings, and are fitted 
with gun-metal beariogs. The engine is provided 
with a hand-screw brake, a steam brake, and with 
automatic vacuum brake gear. The brake-blocks are 
of cast iron, and are fitted to all six of the driving 
wheels, The following Table gives a summary of the 
principal particulars and dimensions of the engine : 

Diameter of cylinders... 1) in. 
Length of stroke ‘i et 22 ,, 
Leading bogie wheels... “ ... 2 ft. 2 in. in dia. 
Diameter of wheels, coupled... e 3 ft. 9 in. 
Trailing bogie wheels... #8 ... 2 ft. 7 in. in dia. 
Wheelbase, rigid a 9 ft. 


Total ek 22 ft. 44 in. 
Capacity of tank em 850 gals. 
coal bunker 56 cub. ft. 


Gauge of railway oe ee 8 3 ft. 





Weight, empty... 33 tons 
ie oaded nen ob ne mn “we 
Heating Surface : 
Firebox ... .. 79.85 sq. ft. 
Tubes . 699.40 ,, 
Total ... es a ove) TORR 5, 
Grate area pon bases bilan ech eae 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 14, 

Wiruin the past few days inquiries for iron and 
steel have been increasing in all Eastern, Western, and 
Southern markets. These inquiries have not been 
attended by sales as yet, and to all appearances there 
will be no very heavy transactions, due partly on 
account of the high prices ruling, and the refusal of 
manufacturers to make the concessions which intending 
buyers think are right. Besides that, nearly all the 
larger concerns are pretty well covered for the pre- 
sent, and are not obliged to place contracts for the 
future at this tims. There is another feeling in this 
trade, namely, that the extraordinary capacity must 
before long have a weakening effect upon quotations. 
Manufacturers refuse to admit this possibility, and 
assert that even though producing capacity should 
be very largely increased, it will be offset by corre- 
sponding increase in demand. This seems to be a fair 
conclusion. During the past week or two announce- 
ments have been made of quite a number of new enter- 
prises, which indicate a large increase in demand for 
plate, structural material, bar iron, billets, and neces- 
sarily crude iron, Al! the larger steel plants are 
increasing their capacity. The Carnegie people are 
spending several million dollars in improvements, and 
are pushing work as rapidly.as possible. Several of 
the larger Pittsburg plants have big schemes on hand 
for enlargement. A dozen blast-furnaces are being 
hurried to completion. This improvement will not 
affect production or prices to any extent this year. 
In fact, the iron and steel market just at this time is 
very strong, despite rumours of weakness. Consump- 
tion is now going on at the rate of 15,000,000 tons of 
pig iron per year. Buyers are not so anxious to place 
orders, because many of them think that prices have 
reached the highest possible point. It is correct, there- 
fore, to characterise the iron market as quiet ; however, 
this must be understood in the right way. Quite a 
satisfactory amount of business is being done in small 
lots of pig iron, bars, plates, and shapes; but the 
aggregate of th: business is only trifling. There is a 
very active demand for Bessemer, and large contracts 
will be placed within a week or two. The billet 
manufacturers refuse to make concessions; at least, 
they have refused up to this date, and have buyers 
who want upwards of 200,000 tons for delivery this 
year holding back. Inquiries for large quantities 
of forge iron are in, but prices are about 1 dol. 
above the usual buyer. Foundrymen are buying from 





hand t>2 mouth, waiting for a reaction in prices 
which is not likely to occur, excepting in inferior 
brands. Reports from Alabama furnaces show a 
very strong market, a heavy demand, an increasing 
consumption, and favourable inquiries from abroad. 
Steel rails are still quoted at 35 dols. at mill, and the 
managers meet this week to determine upon a policy 
for the future. The demand for bituminous coal is 
extraordinary, and some 30 new mines are now in con- 
templation of development, which will be ready and 
shipping coal by May. Tae larger coal-mining com- 
panies in Alabama have placed large contracts for the 
season, and have practically sold all the coal they can 
produce this year. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was firm on 
Thursday forenoon, but still quiet, not more than 10,000 
tons being dealt in, Scotch iron improved 3d. per ton, 
leaving off at 69s. per ton buyers. Cumberland hematite 
iron rose 34d. to 77s. 14d. per ton cash, and finished at 
77s. 1d. per ton buyers. Cond was not dealt it in, 
and was unchanged in price at 693. per ton cash buyers. 
At the forenoon market on Friday only some 10,000 tons 
of pig iron changed hands. The tone was brisk, and 
the prices rose 34d. per ton all round. The market was 
strong in the afternoon, on the reported official state- 
ment that General French and a large force of troops had 
reached Kimberley. Only some 3000 tons were dealt in, 
and Scotch iron closed 8d. per ton up on the day, Cleve- 
land, 5d., and hematite iron, 74d. _ ton. The settle- 
ment prices at the close were: tch, 693. 9d. ~ 
ton; Cleveland, 69s. 104d.; Cumberland and Middles- 
brough hematite respectively 77s. 9d. and 783. perton. The 
market was very quiet on Monday forenoon and very easy. 


Only some 5000 tons were dealt in, and as they were offered lege 


with buyers holding, prices had a bad turn. There was 
a fall ranging from 34d. to 64d. (Scotch) per ton. Other 
7000 tons were sold in the afternoon, and the tone was 
still quiet, Scotch iron closing 74d. per ton down on the 
day, Cleveland 44d., and hematite iron 6d. down. The 
settlement prices were: 69s. 14d., 69s. 44d., 77s. 3d., 
and 783. per ton. Tuesday’s forenoon market was dull, 
only some 3000 to 4000 tons changing hands, and in the 
absence of buying orders prices sagged, Scotch falling 
51. perton. There was a slight recovery in the afternoon, 
but dealing was again on a small scale, not exceeding 
4000 tons. Scotch closed 3d. per ton down on the day 
at 68s. 11d. per ton cash buyers, Cumberland hematite 
iron 2d. per tondown, and Cleveland 5d. per ton on the 
day at 693. 64d. cash, with buyers over. The settlement 
prices were: 68s. 104d., 693. 74d., 77s. 14d., and 
78s. per ton. The market was firm this forenoon, 
but still abnormally quiet, the turnover not ex- 
ceeding 4000 tons. Scotch warrants improved 5s. per 
ton, Some 5000 or 6000 tons changed hands in the after- 
noon, and Scotch iron was 4d. up on the day. The settle- 
ment prices were: 63. 3d., 69s. 74d., 77s. 44d., and 78s. 
perton. The following are the quotations for No. 1 makers’ 
iron: we ta 84s. per ton; Gartsherrie and Calder, 84s. 6d.; 
Summerlee, 85s. 6d.; Coltness, 89s. 6d. — the fore- 
going all as shipped at Glasgow ; Glengarnock (shipped 
at Ardrossan), ; Shotts a at Leith), ; 
Carron (shipped at Grangemouth), 85s. 6d. per ton. 
The following are the returns of shipments of Scotch pig 
iron for the week ending last Saturday: To Canada, 
250 tons ; to Australia, 120 tons; to France, 120 tons; to 
Germany, 293 tons; to Holland, 617 tons; to other coun- 
tries smaller quantities. The iron market has been cha- 
racterised by extreme steadiness during the week, in the 
face of an almost absolute lack of business. Doubtless 
the interruption, through?stormy weather, of telegraphic 
communication accounts for part of the dullness; but 
certainly the severe drain on the public stores going 
on since the beginning of the year, and amounting in all 
to upwards of 60,000 tons, gives holders courage to stick 
to their purchases. On the other hand, uncertain Ameri- 
can advices restrain fresh buyers from venturing in at the 
snes high levels. Makers’ quotations are quite steady, 

ut it is difficult tosay how ee | this attitute can be main- 
tained unless a heavier weight of fresh business is promptly 
forthcoming. Better news from South Africa should 
help to an upward movement in prices. The number of 
furnaces in blast at the close of the week reached 85, one 
fewer (hematite) than last week, but two more than for 
the same period of last year. The stock of pig iron in 
Messrs, Connal and Co.’s public warrant stores stood at 
215,518 tons yesterday afternoon, as compared with 
219,313 tons yesterday week, thus showing a reduction 
amounting for the week to 3795 tons. 


Finished Iron and Steel.—The demand for finished iron 
and steel still keeps in the ascendant, there being no 
slackening in the activity. What has tended to the 
maintenance of manufactured steel has been the inquiry 
for new tonnaze, and it was the prospective placing of 
manufactured iron and steel that induced the makers of 
malleable iron to advance prices further, as they did 

uite recently. It issaid on good authority that orders 
or at least 20,000 tons of new shipping have lately been 

laced on the Clyde. Ifthat be the case, the steelmakers 

ave got orders of importance to execute. One Glasgow 
yard is said not to have accepted a new order for fifteen 
months. 

Glasgow Copper Market.—Copper on Glasgow Exchange 
was in quite idle last Thursday forenoon, and the 

uotations were unaltered; indeed, there were none. 

o material change took place in the afternoon. The 
market was — and there were no quotations. 
Nothing was done in copper on Monday, and prices were 





nominal. The market was still neglected, and there 
were no quotations. The price was quotably 23. 6d. per 
ton lower in the afternoon, but the market was still 
neglected. 

Institution of Engineers and ars — A last 
night’s meeting of the Institution of Engineers and Ship. 
builders, electrical engineering was in full swing. Tt 
was treated in all the three papers that were down for 
discussion, even in the one dealing with the pile-driving 
machine, Then, in the discussion on the paper by Mr. 
Chamen, on ‘The Electric Wiring of Buildings,” 
Mr. Henry A. Mavor had some strong knock-down 
blows at the Board of Trade system of wiring. He 
quoted some cases in which he was admitted to be 
right by assurance company inspectors, even though 
not following the Government rules. r. ‘* Archy ” 
Denny was also strong against the Board of Trade, 
Mr. W. B. Sayers also spoke, and so did Mr. M‘Whirter, 
in whose hands the discussion was adjourned. At half- 
past nine, discussion was opened on Professor Jamieson’s 
Cape of Good Hope paper, and even it was not finished 
at the close. 

The Institution of Civil Engineers.—The Glasgow Asso- 
ciation of Students of the Institution of Civil Engi- 
neers met on Monday night, Mr. David Home Morton, 
M. Inst. C.E., in the chair. Mr. James Brand, J.P., 
contractor, read a Ye 4 on ‘*The Methods Adopted and 
Improvements Effected in Carrying Out Engineerin; 
Works During the Past Forty Years.” He descri 
the various tools and methods in use for the last 
40 years for excavating and removing earthwork and 
rock, and showed the improvements which had been 
effected during that time. He dealt with several 
of the many difficult undertakings with which he 
had been connected as contractor, amongst others, 
the continuation of the Caledonian Railway from 
the old South Side Station to the present Central 
Station; the City and District Railway from Col- 
to Finnieston, with the very difficult section 
under the Old Waverley Hotel and into West Regent- 
street; the Central Railway, under Argyll-street and 
Trongate, which is, perhaps, one of the most difficult 
pieces of railway work carried out during recent years; 
the Glasgow District Subway, and many of the earlier 
and later railways in the North. Mr. Brand also dealt 
with the carrying out of masonry and like works in con- 
nection with railway undertakings, and described the 
senna used. Finally, Mr. Brand showed that al- 
though labour was about double the price it was 40 years 
ago, with the improvements in appliances the cost of 
carrying out works such as he had described was much 
the same as it was in those days of cheap labour and few 
and crude tools. 


The Glasgow Colliery Representatives: Annual Dinner. 
—The semi-jubilee dinner of the Glasgow Colliery Re- 
resentatives was held in the Windsor Hotel last week ; 
fr. Henry Aitken, of the Cadzow Coal Company, pre- 
sided. Messrs. James Paterson, James Moffatt, and 
James G. Smith occupied the vice-chair. The chairman, 
in proposing the toast of ‘‘The Coal Trade,” remarked 
that it was 24 years since the first meeting of the colliery 
representatives, and that during that time they had had 
many changes. At that time the output of coal in Scot- 
land was 16,000,000 tons a year, while in the year 1898 


: | it was 30,000,000 tons, and for 1899 it would probably be 


31,000,000 tons. 


Glasgow Corporation Contracts.—Messrs. M‘Aulay 
Clark, and M‘Laren, Ann-street, Glasgow, have secure 
the contract for the supply of electric motors and shaft- 
ing for laundry machinery ; and the contract for an elec- 
tric motor and_shafting for mechanical stoker, elevator, 
and conveyor, been given to Messrs. T. and T. Vicars, 
Earlstown, Lancashire. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Smoke from Reheating and other Furnaces,—A deputa- 
tion of Sheffield steel manufactures recently waited on 
the health committee of that city, and requested that 
Clause 116 of the Corporation Bill, 1900, which proposes 
to increase the amount of the daily penalty for non- 
compliance with a magistrate’s order to abate a smoke 
nuisance from 10s. to 5/. should be eliminated. They 
contended that to impose fines for smoke made by re- 
heating, annealing, and converting furnaces, while 
exactly similar furnaces, when used in a slightly different 
way, were exempt, was an anomaly. To meet the argu- 
ments of the deputation the committee, at a meeting 
this week resolved, ‘That a proviso be inserted in 
Clause 116 of the Sheffield Corporation Bill, 1900, exempt- 
ing reheating, annealing, hardening, and forge furnaces 
from the operation of the clause.” 

Yarn and Slubbing Dyers’ Combination.—The yarn and 
slubbing dyers’ combination, which has been in process 
of formation for some time past, was registered on 
Monday under the title of ‘‘The British Cotton and 
Wool Dyers’ Association, Limited.” The share capital 
is fixed at 2,000, 0002. 

Leeds Corporation and Water Gas.—The Gas Com- 
mittee of the Leeds Corporation have recently decided 
to erect plant for the manufacture of carburetted water 
gas, onic system they pro to adopt in conjunction 
with the ordinary process of gas-making. At the eadow 
Lane works there is ample space for the erection of new 

lant capable of making 2} million cubic feet per day. 
The committee will produce the water gas within the 
limits suggested in the recent report of the Home Office. 


Huddersfield Tramways and Electric Traction. — The 
Huddersfield Corporation last week took the first step 
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towards the installation of the system of overhead electric 
traction on their tramways, by laying the foundation 
stone of a new electricity generating station. The site of 
the station, which is at Longroyd Bridge, measures 
about an acre, and will afford space for any future ex- 
tensions. There are in the borough 264 miles of single 
tram lines, and it is intended to add 44 miles to them, 
and lay single lines outside the borough to the length of 
19 miles, making a total length of 50 miles of single lines, 
extending over 47 miles of roads. The engine-house in 
the new building will be adapted for engines and elec- 
trical plant of 3000 horse-power, and the boiler-house for 
at least nine Lancashire boilers of the largest type. The 
cost of the buildings for the whole scheme, and the lant 
for the first section, will be about 60,000/. 


Iron and Steel.—The engineering establishments in 
Sheffield are, taking them all round, fairly busy, although 
there is not the great pressure of work that prevailed 
throughout the whole of last year. Some of the firms 
have exceedingly good orders on hand for machinery for 
distant markets. The iron and steel trades are extremely 
busy, all departments having sufficient work to keep 
them fully occupied for many months tocome. Manu- 
facturers of crucible steel are full of orders for material 
to supply firms who have accepted Government contracts 
for stores. The rolling mills, tilts, and forges are all 
working full time, but there is still considerable com- 
plaining of delay in their deliveries. Many of the lighter 
industries of the city are profiting directly or indirectly 
by the war in South Africa, and in a lesser degree by the 
famine in India. Some very large orders for shovels 
picks, and other excavating implements have been placed 
with Sheffield firms for use on the relief works that 
have been started in India. Most houses in the 
file trade are doing a fairly good business, but there 
are not the arrears of orders on hand that was 
the case some time ago. As one of the results of the 
better news that has come from South Africa, confidence 
is being restored, and manufacturers of high-class cutlery 
and plated goods are giving out more work for stocking. 
Since Christmas they have done very little in this direc- 
tion, and in some of the largest establishments men have 
only been working three and four hours a day. In 
medium class goods, both cutlery and plate, there is 
rather more doing. 


South Yorkshire Coal Trade.—A steady tone continues 
to characterise the whole of the coal trade of South York- 
shire. The output is an exceptionally large one, but 
might be increased with better railway facilities. In 
house qualities the heavy fall of snow has quickened the 
demand, but at the same time has seriously hampered the 
transit both on the railway and land. Prices are very firm 
and where fuel is required for immediate delivery, high 
rates are demanded. A brisk business is being done in 
steam coal and all kinds of engine fuel. A large portion 
of the yield is supplied under contract at from 10s. to 11s. 
per ton, but much — rates are now being obtained in 
the open market. The pits are working full time, and 
railway and gas companies are pressing urgently for all 
they can obtain to avoid reducing their small margin of 
stock. The inquiries for coke of all descriptions are 
much beyond what makers can supply, and prices have 
an upward tendency. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, and the market was 
most cheerful in tone, but the amount of business trans- 
acted was not extensive. This was very largely accounted 
for by the fact that telegraphic communication with many 
places was stopped owing to the recent storm. Sellers 
of pig iron had not much to dispose of for early 
delivery, and they hesitated to commit themselves to 
any extent on forward account, as they look for further 
advances in prices before long. Both merchants and 
makers put the price of No. 3 Cleveland pig at 70s. 
for early f.o.b. delivery, and few firms would listen to 
offers at anything below that figure, though several 
buyers endeavoured to purchase at rather less. No. 1 
was quoted 72s. 6d.; No. 4 foundry, 69s. 6d.; and 
grey forge, 693. There htt orm ip A no mottled 
or white iron attainable, the production of those qualities 
€ on a very limited scale. Middlesbrough war- 
Tants opened at 69s. 14d., and later in the day advanced 
to 69s, 64d., which was the closing cash price of buyers. 
A fairly good demand was reperted for east coast hema- 
tite pig iron, and quotations for Nos. 1, 2, and 3 varied 
from 80s, to 82s. 8d. for early delivery. There was nothing 
doing in Middlesbrough hematite warrants. Spanish ore 
was firm, the better freights having had an improving 
scence upon it. Rubio was 21s, ex-ship Tees for early 
livery, but inquiries on forward account elicited higher 
quotations. Freights Bilbao-Middlesbrough were up to 
63, for prompt tonnage, and for forward charterings up 
e 7s. 6d. was rae. 5 To-day the market was steady, 
ut business was still interfered with by the delay in 
telegraphic messages. Quotations for all qualities of pig 
iron were the same as those ruling xes ay. Middles- 
ugh warrants were stationary at 69s. 6d. cash buyers. 


Manufactured Iron and Steel.—Ve satisfactory and 
uraging accounts are given of branches of the 
manufactured iron and steel industries. Not only are 
ucers very well employed, but inquiries for further 

: wy Are numerous, and quotations are moving in the 
~ direction. At the same time, there are some firms 
complain that advances are made only slowly, as 
valet with other districts. Common iron bars might 
Bon ought at 97. bs., and best bars at 9. 15s., but 5s. 
ve these rates is asked, and is reported to have been 





realised. Steel ship-plates are now firm at 8/. 2s. 6d., 

which is also the price of iron and steel ship-angles. Iron 

ship-plates are 8/. 5s. Heavy sections of steel rails are 

te y 7. 2s, 6d. net at works, and the output is reported 
rge. 

Coal and Coke.—The demand for all descriptions of fuel 
is great, and, in fact, itis by no means easily met, and 
prices are in consequence very strong. Buyers display 
considerable desire to place orders. Coalowners have 
been asked to tender for the supply of fuel to the Wool- 
wich Arsenal. Some of the Swedish companies are also 
in the market for their usual supplies on contract. The 
local —— is enormous, and prices have again 
been advanced. Average qualities of blast-furnace coke 
are now fully 26s. 6d. delivered here, and there are plenty 
of buyers at that figure, which is 1s. above the general 
quotations of a week ago. 


Messrs. Bolckow, Vaughan, and Co.—The directors of 
Messrs. Bolckow, Vaughan, and Co., Limited, have de- 
cided to recommend to the ordinary shareholders the 
payment of a dividend at the rate of 8 per cent. per 
annum for the year ended December 31, . 1899, less the 
interim dividend paid in September last. They also re- 
commend the expenditure out of profit for the year of 
263,184/. on the purchase of works and extension of plant 
carrying Seemed 19,0697. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has exhibited a quiet 
tone. The best descriptions have shown little change, 
but for other qualities somewhat lower prices have been 
accepted. The house-coal trade has also shown:a droop- 
ing tendency ; No. 3 Rhondda large has made 22s. 6d.-to 
23s. 6d. per ton. Foundry coke has brought 32s. to 33s. 
per ton, and furnace coke 28s. to 30s. per ton. As regards 
meray the best rubio has been quoted at 203. to 203. 6d. 
per ton. 


Rhondda and Swansea Bay Railway.—The report of 
the directors for the half-year ending December 31 
shows a profit of 19,2187. 3s. 10d., as compared with 
17,7227. 12s. 4d., being an increase of 1495/. 11s. 6d. 
The traffic for the half-year, compared with the corre- 
sponding period of 1898, shows an increase in the 
receipts from passenger and parcel traffic amounting to 
24261. 6s. 7d.; from merchandise and mineral traffic, 
1047. Os. 9d.; and from coal tipping and sundries, 
1450/. 19s. 4d. The expenditure on capital account for 
the past half-year amounted to 19,2547. A new colliery 
is being opened at Hendrewen, near Blaen Rhondda, the 
traffic from which will increase the revenue of the com- 
pany. 

Water Supply of Clevedon.—The directors of the Cleve- 
don Water Works Company, Limited, observe: ‘The 
well which has been sunk on the spot selected by Professor 
Boyd Dawkins has not yet produced a sufficient supply 
of water, and the directors, following the same adviser, 
are now boring to reach water-supplying strata. To pro- 
vide for the new works they propose to increase the 
capital to 39,0007. 


Taff Vale Railway.—At the half-yearly meeting of the 
Taff Vale Railway Company, the chairman referred to 
the extraordinary increase in the price of coal, and said 
in 1897 the average cost per ton was 83. 10d., but the 
ave cost at present was 18s. 6d. per ton, and would 
even be greater if the company had to purchase ia the 
market at the present moment. This increase of 10s. per 
ton was averyserious matter. There was also another point 
with regard to the increased cost of coal, and that was the 
reduction of trafhc occasioned by the natural slackening of 
the demand and the reduction of the output. The high 
prices of coal and the great demand for iron and steel had 
caused a great increase in the cost of the latter com- 
modities also, For steel rails in 1897 the company 
paid 47. 16s. per ton; now it had to pay 7/. per ton, and 
this increase of 2/. 14s. per ton meant a serious sum, as it 
required 2000 tons per year. The increased cost, he 
thought, should be met by a slight increase in the rates 
for carrying coal, to which, with the higher profits of the 
colliery-owners, he did not think there ought to be any 
objection. 


Port Talbot Railway and Dock Company.—This com- 
pany provides for all fixed charges for the past half-year, 
and carried forward a balance of 49197. 14s. 1d. The 
traders using the docks have expressed themselves 
thoroughly satisfied with the port and its modern appli- 
ances for the rapid loading and despatch of vessels. 
Patent fuel works now in course of construction at .the 
docks will, in all probability, be ready for traffic by about 
June next, and may be ex to produce a consider- 
able increase in both dock and railway receipts. The 
capital expenditure during the half-year amounted to 
73,9207. As the railways and dock are now practically 
complete, no further interest out of capital will be paid 
upon the ordinary shares, 


Penarth Dock.—Upon the failure of the Taff Vale 
Railway Company to obtain powers for the proposed 
Windsor Dock, the company devoted increased attention 
to Penarth Dock. A portion of the banks of the 
Ely was piled, and the intervening space is now being 
filled up. Upon this ground there will not only be 
quayage tothe river, but extensive siding accommoda- 
tion is being prepared for the service of new tips which 
are in course of construction and the dock generally. 
Of the new tips, four are now being erected. ‘These tips 
are movable. and being all on the one side of the basin of 
the. dock, it will be possible to load a steamer at:four 
holds at the same time. Among other works in course 
of development is a large boiler and engine-house to con- 
tain machinery for providing hydraulic power for work- 


ing the tips round the dock, and also for electric lighting. 
These works will involve an outlay of nearly 500, 

Brecon and Merthyr Tydfil Junction Railway.—The 
report of the directors for the half-year ending Deve m- 
ber 31 states that the net revenue was 19,619/., against 
87877. A length of 2 miles 15 chains of permanent way, 
has been relaid. Three new locomotives has been ordered 
and provision towards their cost appears in the account. 


Coal at Machen.— After ge rn | for five years, Messrs. 
Lewis and W. H. Davies, of Machen, found on Monday 
a seam of coal 3 ft. thick in their colliery, the Vedw, 
Machen. Thiscolliery has the working of the coal under 
the Machen Mountain. The colliery abuts on the Brecon 
and Merthyr and the Pontypridd, Caerphilly, and New- 
port Railways, and it is accordingly easily accessible. 





Srret Cars ror Eaypt.—The Pressed Steel Car Com- 

ny, of Pittsburg, has sent a number of skilled men to 
Feypt to put together the steel cars recently sold to the 
British Government, 


Frencu Coat Minina.— The production of coal in the 
Pas-de-Calais in the first half of last year was 7,069,534 
tons. The output in the second half of the year was 
7,432,069 tons. The output of the Nord in the firat half 
of last year was 2,986,500 tons, and in the second half 
3,045,568 tons. It follows that the total combined output 
of the two basins in the first half of 1899 was 10,056,034 
tons, and in the second half of the year 10,477,637 tons ; 
making a final aggregate for the whole year of 20,533,671 
tons. 


CataLtocurs.—The National Boiler and General In- 
surance Company, Limited, of 22, St. Anne’s-square, 
Manchester, have issued a new price list of their special 
design of fusible plugs.—The Gotreen Manufacturing 
Company, of Canton, Ohio, U.S.A., have sent us a 
pamphlet describing their ‘‘carbonised coating” for the 
preservation of iron and steel surfaces: illustrations of 
many important structures in which this preservative 
has hor used accompanying the letterpress.—A fine 
ee of heavy machine tools for the ship or boiler 
yard has just been issued by the Hilles and Jones 
Company, of Wilmington, elaware, U.S.A. The 
volume, which is — and strongly bound, contains 
excellent illustrations of a large variety of shearing and 
punching machines, bending and straightening rolls, and 
similar plant. Tools of special interest are the multiple- 
punching machines, with which a dozen holes or more 
are pierced at a single stroke. The firm also make quick- 
running punches, making as many as 75 strokes per 
minute.—The Columbian Fireproofing Company, of 37, 
King William-street, London, E.C., have recently pub- 
lished a pamphlet describing their special system of con- 
rovigesag bow te fireproofing.—A catalogue just issued 
by the Bickford Burners Migs geek of Camborne, Corn- 
wall, contains full particulars of the ingenious oil-burning 
furnaces, for brass and iron melting, assay work, and the 
like, which were devised by Mr. Bickford one‘or two 
years back. The largest stock size is designed to melt 
400 lb. of brass at one heat. Any kind of oil may be 
burnt, and the melting temperature is very rapidly 
attained. Thus with the 40-lb. furnace the metal is 
melted in 40 minutes, whilst with the 400-1b. furnace 
above mentioned but 75 minutes are needed, startin 
from the cold. The crucibles, it is claimed, last muc 
longer than when heated as usual in coke furnaces. 





MancuEster Sup Canat.—The half-yearly report of 
the directors of the Manchester Ship Canal Company 
states that the expenditure on capital account in the past 
half-year was 49,0687. The total expenditure on capital 
account hss amounted to 15,248,437/., leaving a balance 
of 205,9587. The ship canal revenue amounted to 
140,591/,, and the expenditure to 99,806/., leaving a credit 
balance of 40,7857. The profits of the Bridgewater de- 
partment amounted to 22,563/. The balance carried to 
net revenue account was, therefore, 63.3487, to which 
was added 888/. for bankers’ and general interest, making 
a total profit on the half-year’s working of 64,236/. The 
directors were thus able to pay out of the profits of the 
half-year the interest due upon the first and second 
mortgage debentures, amounting to 44,742/., and the 
interest due on the mortgage of surplus lands, amounting 
to 1000/., a balance remaining of 18,4947. This balance 
of 18,494/., together with 5183/. taken from the pre- 
viously accumulated Bridgewater revenue, making a total 
of 23,677/., the amount required to complete the sinking 
fund for the year, has been paid to the Manchester City 
Council on account of interest due on the debentures 
which it holds. The weight of the toll-paying merchan- 
dise which passed through the ship canal in the second 
half of last year was 1,452,287 tons, as com with 
1,421,705 tons in the corresponding period of 1 Long 
delay on the part of the builders in completing the Man- 
chester liners fleet, and the appropriation of their three 

steamers afloat as Government transports, seriously 
affected the directors’ estimate of ship canal receipts for 
the past half-year. The trade of the port was also 
materially affected by the season’s abnormally small 
export of cotton from America. Fortunately, the de- 

supply of American cotton was compensated for 
by a larger import of Egyptian cotton, but the falling-off 
in the American supply prevented any increase of cotton 
receipts up to December. There was a decrease in the 
export of coal of 60,600 tons, as the shipments during 
the second half of the gy year were largely aug- 
mented by the South Wales coal strike. Com 2 
however, with the latter half of 1897, when things were 
normal, there was an increase of 118,600 tons. There was 
an increase in other articles paying better rates of toll 





than coal, especially timber. 
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PUBLIC SCHOOL EDUCATION, 


THE successful engineer generally sends his son 


I to a public school, and then frets and fumes at the 


Term after term the 
boy returns home, each time more proficient in 
Latin and Greek, but knowing very little else, and 
the father grows steadily more dissatisfied at the 


65 | accumulation of what he considers useless know- 


Fortunately for him, no knowledge is use- 


ledge. 
Nearly all the 


less to the person who acquires it. 


7 | great men of the past have spent their youth upon 
96 | Studies which bore little relation to their future 


careers, and very much of their success has been 
due to the mental discipline involved in learning 
dead languages. The first requisite of a school is 
that it shall be the gymnasium of the mind, in 
which every faculty shall be trained by exercise 
into fair proportion and healthy growth. We never 
ask what economic results the athlete has effected 
during his training, how much material he has 
transported, or how much timber he has sawn. 
The father does not question his boy when he comes 
back from the gymnastic class whether he can 





carry bricks up a ladder or draw a hand-cart. It 
is to the future we look for the fruits of the athlete’s 
exercises and self-denial, in strong health and the 
capacity for sustained exertion. We do not expect 
him to gain his living on the trapeze or the 
parallel bars; but the improvement to his 
constitution which has been effected by his exer- 
cises will be of the greatest use to him in 
fighting the battle of life. It is equally absurd to 
judge of a boy’s progress by his acquired knowledge. 
fhe has learned to meet and attack a problem, 
or a hitherto unknown subject, with a skill and de- 
termination like that with which a trained fencer 
faces a new antagonist, his education is of the 
highest order, even if he have less useful know- 
ledge than the third standard boy of the Board 
School. 

The purpose of education is to awake and fructify 
every germ and possibility of power that lies within 
a man’s brain—the power to think, the power to 
originate, the power to construct, the power to 
organise, the power to suffer, and the power to 
wait. The system that will effect this result is the 
best possible, be it classical, scientific, or what not. 
Itis quite conceivable that in such asystem useful 
knowledge will have no part whatever, and that, 
therefore, it will seem a failure to the commercial 

arent who only desires instruction for his son. 

t is quite certain that the public school education 
and the University curriculum have been most suc- 
cessful in the past in mst mental growth, 
and have turned out many splendid men ; and it is 
quite easy to understand how reluctant school: 
masters are to relinguish a method which has 
proved so eminently well adapted for the purpose 
in view. It is easy, however, to confuse the means 
and the end. A celebrated Don publicly thanked 
God that nothing useful was taught at his university, 
and others who had not the vision to read between 
lines of his remark, have imagined that useless 
knowledge must be inherently better than that 
which is useful. This, of course, is not the case, 
although it must be admitted it is free from many 
dangers which surround the latter. - As long as a 
schoolmaster, or a professor, ‘is téaching matters 
which have no application to the needs of daily life, 
he can scarcely forget that his vocation is to train 
the intellect of his pupils, and that mere proficiency 
in their lessons is a secondary matter. If, how- 
ever, he is imparting to them solid information 
which will aid them in earning their future livings, 
it is very easy for him to think that when he has 
crammed their memories with facts he has educated 
their minds, which is a totally different affair. 

It needs no argument, we imagine, to convince en- 
gineers that the intellectual faculties may be trained 
by useful knowledge as well as by useless, and that 
schoolmasters may, if they will take the trouble, 
readily discover methods of doing this which shall 
be free from the dangers of commercialism. Science 
may be studied in a way which is quite as far re- 
moved from mercenary considerations as is the 
study of Latin and Greek. Science is not the art 
of measurement and nothing more, as many people 
seem to imagine. This idea is as far removed from 
the truth as is the anthropometric description of a 
beautiful woman from ‘the living reality, which 
delights the eye and thrills the senses. 
not now the mere classification of the past generation. 
It shows the world to be full of order and sym- 
metry ; it takes the student by the hand, bidding 
him admire the beauty and mystery of every object 
that surrounds him, and thus it stimulates his in- 
tellect and his feelings into activity. At the same 
time it is an exacting guide, and in the country to 
which it leads him, it is never afternoon. It 
marches on, taking no heed of fatigue and torn 
skin in him that follows, thinking him amply re- 
warded if he is shown the birth of a dewdrop or 
the life history of a microbe. Surely this is educa- 
tion ; it may be the pursuit of knowledge also, but 
in the process the mind is stimulated and disciplined 
in the highest degree. How long shall we have to 
wait before our schoolmasters see the way to avail 
themselves of this means of education to a far 
greater extent than they have hitherto done. 

How is it that schoolmasters oppose such a 
resolute resistance to all the attempts which are 
made to induce them to alter their methods? 
We will let Professor Oliver Lodge, himself an 
eminent educationalist, supply the answer. He 
said, ‘‘The masters represent the years that are 
past, while the a rightly belong to the age 





Science is 





which is coming. e teacher is pushed forward 
against his will by public opinion to undertake new 














258 


ENGINEERING. 





[FEB. 23, 1900. 











subjects which evoke no enthusiasm within him, 
and naturally he can raise none in his class.” This 
accounts very completely for the contempt with 
which the modern side of a public school is 
regarded. One Dulwich boy said to the writer, 
** All the fellows on the modern side are cads ;” 
another said, ‘‘The masters on the modern side 
have no control of the boys; they can’t make 
themselves respected.” Why should not a master 
on the modern side be respected? Is it that the 
headmaster fails to treat him with the same respect 
and cordiality that he extends to the classical 
masters? We fear that it is. Oliver Lodge has 
said that you cannot talk to the average educated 
Englishman on a scientific subject without soon 
coming up .against a blank wall of ignorance. 
Naturally, when such a wall is interposed between 
a headmaster and his subordinate, it is detrimental 
to the best interests of the school. On the classical 
side, all stand on a common ground, and the chief 
can take control of every class. He knows if his 
subordinates are doing their duty, and can 
appreciate their services when they are well ren- 
dered. But when he steps over the border, on to 
the modern side, he is quite out of his element. 
Matters may be going well or ill, but he can form 
no trustworthy opinion on the subject. He has 
been put in charge of a team which he cannot 
drive, and naturally he has no sympathy with them. 
The boys feel, if they do not see, the strained con- 
dition of affairs, and extend a less steady obedience 
to the masters who have not the confidence of their 
chief, than they do to those who have. 

The scientific and modern system of education is 
in course of evolution, and is as yet far from perfect. 
We have some splendid technical institutions, but it 
is not those we are discussing now. In regard to 
public and other schools, experiments have still to be 
made, and many mistakes to be perpetrated, before 
efficiency is attained, but auldae will be done 
unless parents bring pressure to bear on the autho- 
rities. It must be remembered that a great change 
has come over the pupils that go to our best schools. 
Once they were nearly all intended for the learned 
professions, and the study of classics had then a 
direct value to them. The clergyman must be 
proficient in Greek and the surgeon in Latin ; it is 
part of their stock-in-trade. But with the widen- 
ing industries of the world, new channels are 
opened to educated men beyond the old professions, 
and new educational needs are arising. The trader 
who intends his son to succeed him, is not content 
with antiquated methods of education, and neither 
is he willing to send his boy to a second-rate school. 
The engineer finds that old ideas and old methods 
do not avail him in his daily work, and he looks 
with suspicion on systems that remain the same 
from year to year. He has no antipathy to Greek 
and Latin ; he sees that they are among the bases 
of the English language, and without some know- 
ledge of them it is impossible either to speak or 
to write thoroughly well. But he objects to having 
them made into a fetish to which all other studies 
must give place. The public schools are now largely 
filled with the sons of men who are dissatisfied 
with present educational methods, and yet do not 
know how to amend them. Their practical experi- 
ence of life tells them that it must be possible to 
improve on the old classical plan, and that the 
widening circle of human knowledge ought to be 
reflected in the school-room. The institution of 
‘* modern sides,” confirms them in their belief. 
But when they come to havea practical knowledge 
of educational methods, they find that science is 
the Cinderella of the schools, and has far less 
respect paid to her than have her haughty sisters 
of the classics. The modern side has been grafted 
on to the old trunk, but it gets very little of the 
sap. 

No sudden and immediate remedy can be found 
for the defects of our school system. But much 
good can be effected by steady pressure on the part 
of parents. If they will refuse to accept all the 
schoolmasters’ ideals, and persistently demand 
reforms, the good work most progress. Unfortu- 
nately the general public knows absolutely nothing 
about education, and is led by foolish prejudices. 
An example of this is found in the universal belief 
that a head master must be a clergyman. In con- 
sequence of this, as soon as a young man 
settles down to scholastic life he ‘*‘takes holy 
orders,” in order that he may hall mark him- 
self as a fitting person to teach boys, and 
srepare himself for an _ eventual bishopric. 

hose who will not follow this course must needs 


adopt some other path in life, and hence many 
capable educationalists are driven out of a profession 
that they would adorn and improve. Mrs. Grundy 
has decided that no one be fully trusted to run a 
school who is not ‘‘ Reverend.” This is one legacy 
we inherit from the times when there was no learn- 
ing outside the Church, and the predominance of 
the classics is another. The task that lies before all 
that are truly interested in education is to instruct 
the parents. No great profession ever reforms 
itself, except in obedience to great external pres- 
sure. Just now our military men are relearning 
their art at the hands of farmers, not because they 
like the process, but because they are obliged. The 
schoolmasters will only follow their example when 
they are subject to a similar pressure. Unfortu- 
nately parents have no cohesion, and hitherto it 
has been possible to disregard their wishes to a great 
extent. The growing stress of competition is, 
however, steadily altering this. Fathers find it 
so difficult to get their sons placed in the world, 
that they are asking why it is that useless know- 
ledge is given such an important place in school 
curricula, and if it cannot be replaced by something 
more practical, and every year their voices will make 
themselves more and more heard. 








THE LOCUS OF THE ROYAL 
AGRICULTURAL SHOW. 

A sPECIAL committee of the Royal Agricultural 
Society, appointed six months ago to consider the 
Society’s Show system, has reported, and recom- 
mends that instead of the present migratory 
arrangement, the show should always be held 
upon a permanent location near some large town, 
preferably in the centre of England, which would 
be convenient for railway access from all parts of 
the country. The explanation for this decision is 
the great financial risk always involved, and the 
serious loss frequently resulting, from shows held 
in different districts. Thus, at Maidstone last 
year, the loss was 6382/., and at Birmingham, in 
1898, it was 1568].; which together more than 
equalled the profit earned at the four preceding 
shows at Manchester, Leicester, Darlington, and 
Cambridge. It is true that the inclemency of the 
weather at Maidstone, and the inefficient railway 
arrangements and the distance from the town of 
the Birmingham Show, militated against the success 
of these respective undertakings ; but during the 
60 years the Society has been in existence, their 
annual Show has yielded a profit on 21 occasions 
only, and the net loss over the whole period makes 
up the very considerable sum of 33,6241. For 
this expenditure great advantages have, it is true, 
been secured froin a national point of view, for not 
only has the breed of stock been improved by the 
judges enforcing the excellence of desiderated 
qualities, as well as by the spirit of emulation 
created, but each successive Show brings an oppor- 
tunity—amply embraced by our engineers—for 
educating agriculturalists upon the economic results 
of improved mechanical appliances, and of establish- 
ing to the foreign purchaser, Britain’s status as a 
producer of live stock and of implements and agri- 
cultural machinery. The committee, in order to 
make their thesis complete, enter upon such justifi- 
cation of a Show as a Jecirable part of the work of 
the Royal Agricultural Society ; but it is scarcely 
necessary to follow them upon this matter. Such a 
national exhibition, apart altogether from the very 
successful and useful district or county shows, is 
a necessary adjunct to the greatest and ‘oldest in- 
dustry, and it would be a thousand pities if its dis- 
continuance were even contemplated. 

At the same time, it is well to carefully con- 
sider the state of affairs, and to determine whether 
the same commendable results cannot be achieved 
as effectively without the present financial risks or 
losses. When the Society was first instituted, now 
60 years ago, England was divided by the pro- 
moters into a number of geographical districts, and 
it was decided to hold a show within these districts 
inrotation. This practice has continued since that 
date with slight modifications, and thus the Show 
is held every ten years or so in the same district: 
but not necessarily in the same town. The shortest 
interval between two Shows at the same place is 22 
years in the case of Birmingham, and 25 years in 
the case of Carlisle and Plymouth. When this 
system was first instituted, the aim was to stimulate 
agriculture in each particular district, and thus 
extra prizes were offered for the stock special to 





that distinctive area. But now railway travel has 





broken down the geographical barriers, and the 
Society, irrespective of the venue of the Show, 
offers a truly representative and national prize-list, 
so that local needs from this point of view need not 
be considered. Moreover, the district or county 
societies now more than equal the Royal Shows of 
30 and 40 years ago. The only other point which 
may be urged against the change recommended js, 
as to whether a permanent locus would not tend 
to localise the interest in the Show. Its stand- 
ing, however, as the national and only com- 
prehensive exhibition of all valuable progress in 
all things agricultural, has gained for it a posi- 
tion—almost international in importance—which we 
feel certain will insure the attendance and support 
of all interested in the highest ideals of the in- 
dustry, and to that most of the remaining support 
will be added. Whether the Show be at Plymouth, 
Carlisle, or Cardiff makes comparatively little dif- 
ference to the interested agriculturalist, and a per- 
manent locus will probably strike the mean of 
inconvenience due to distance over a series of years, 
especially if, as is intended, some place in the 
centre of England is chosen. Moreover, per- 
manence itself brings advantages in the way of 
conveniences, which greatly minimise any risks 
that may be due to the usual temporary, some- 
times makeshift, accommodation now provided. 

And this brings us to the one great financial 
advantage to be derived from permanence. The 
Show has grown to such importance that 100 acres 
are required for it. It is becoming more and more 
difficult to get such a large area of suitable land con- 
venient to a town having accommodation for those 
attending the Show ; indeed, the committee point 
out that the grounds used for several recent shows 
have been appropriated for other purposes, and 
cannot again be available. Sir Jacob Wilson, one 
of the members of: the committee, suggests that 
before giving up the present system, trial should be 
made of some rearrangement to reduce the size 
of the Show, by varying the composition of the 
prize-sheet according to the wants and circum- 
stances of each district visited, which would also 
result in a less expenditure. Such a change is to 
be deprecated, as it would rob the Show of its 
distinctly representative character; and we are 
glad that the other nine members of the committee 
take this view. Under the present condition, as 
the report states, the site of 100 acres has first to 
be found, compensation has to be given for its use 
to the landlord and tenant, it has to be levelled 
where necessary and drained, water has to be laid 
on, roads made to entrances, an outer hoarding 
erected, elaborate stables built for the horses, 
shedding for the other live stock, shedding for the 
exhibits of implements, poultry and dairy produce, 
a working dairy, administrative offices and pavi- 
lions, refreshment sheds, a grand stand, and a 
quantity of other expensive work ; and, after six 
days’ use, the whole has to be torn down again and 
the site restored to its former condition. What 
this represents from the point of view of financial 
expenditure is: easily expressed, for the report 
gives the cost of the erection of the Show-yard for 
several years. After deducting the money derived 
from the sales of timber, and the work of exhi- 
bitors, we find that this has varied in 20 years 
between 4199]. and 93761; if we exclude the 
13,8151. for the Jubilee Show at Windsor, which 
had special fittings appropriate to the occasion. 
During the past 10 years this expenditure on tem- 
porary works has averaged 6695/., excluding the cost 
of the site or of levelling it, some of which is done 
by the local committee. The locality, too, has 
to find a subscription of 20001. to the Society's 
funds. That this means difficulties, if not hard- 
ships, is evidenced by the fact that in one town 
the corporation made a grant of 5001., which was 
voted as ‘‘ salary to the mayor.” 

The expenditure on temporary works, of no 
service after the Exhibition is over, taken at 6000/. 
and capitalised, would give 200,0001. for expendi- 
ture on land and permanent buildings. This 
would doubtless be more than ample for the pur- 
pose, and it does not seem likely that there would 
be any reduction in income with a show located in 
the Midlands or centre of England. There would 
not, we feel sure, be any very material decrease in 
the number of 1s. visitors. The majority of these 
consist of trippers, and for them any occasion is 
usually sufficient excuse for a holiday ; so that the 
objection of the recurrence of the Show on the 
same site is not a serious one. Again, the influ- 
ence of weather would not be so great, for proper 
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roads and shelter could be provided. The com- 
mittee suggest as permanent buildings an en- 
trance, pavilions, implement shedding, stabling for 
horses, shedding for live stock and produce, grand 
stand, refreshment pavilions, &c. Improved 
methods could be provided for the transport of 
heavy machinery, and more satisfactory arrange- 
ments could be made for competitive and other 
trials of implements, dairy appliances, and the like, 
than have Fitherto been possible; all adding to the 
importance of the Show, and to the inducements 
offered alike to competitors, exhibitors, expert 
agricultural exhibitors, and the general public. 
Again, railway facilities could be more fully pro- 
vided with a permanent site, which preferably 
could be alongside the main line of railway. More- 
over, as the committee state, the site could be 
used for other purposes during the periods of the 
year that the Society does not require it, thus 
adding to the revenue. In any case, the com- 
mittee are satisfied that economy would result from 
the change ; and their report carries the conviction 
that it does not involve any hardship on any of 
the parties interested. 





STEEL PROFITS IN AMERICA. 

TsERE is a pretty quarrel in progress between 
Mr. Carnegie and Mr. H. C. Frick, the latter 
being the gentleman who became prominently 
associated with the Carnegie Company at the time 
when the 500,000,000-dollar steel trust was under 
discussion, about the middle of last year, and who 
has since been—or at least was, until lately—closely 
identified with the business of the company, and 
especially with the export side. We have no imme- 
diate concern with this quarrel—let us be understood 
as not pretending in any way to meddle with the 
ersonal affairs of the partners of the Homestead 
Works. Besides, the matter has just gone into the 
American courts, and common fairness would pre- 
vent us from placing absolute credence on a one- 
sided statement, or from attempting in any way to 
prejudge an issue that has yet to be thrashed 
out. But the dispute has indirect interest for us, 
for its bearing upon the profits made possible to 
iron and steel manufacturers in the United States 
at the present time, consequent upon the extreme 
degree of protection afforded by the tariff, and upon 
the written or implied understanding between the 
various manufacturers for the maintenance of high 
prices for finished products. ‘Mr. Frick, we may 
remind the reader, brought into the Carnegie 
business the undertaking of the H. C. Frick Coke 
Company, on terms which were no doubt satisfactory, 
save in the one respect that Mr. Carnegie reserved 
to himself the right ‘‘ to purchase at any time upon 
specified terms the holdings of any of his partners 
inthe company.” Later on, when Mr. Carnegie 
announced his intention of retiring, Mr. Frick ob- 
tained an option for the purchase of his share in 
the business by the company, and immediately set 
about the preliminaries of that gigantic steel ‘‘ com- 
bine” which was to embrace all the plants of any con- 
sequence in the United States, including the four or 
five “combines” already in harmonious existerice, 
and which was to astonish the world with its mag- 
nitude, and its ambitious aspirations. The project, 
as our readers know, proved to be abortive ; the 
capitalists whose aid was sought appear to have 
refused to take the business“at Mr. Carnegie’s 
valuation ; the forfeited option money, amounting 
to 1,170,0001., was pocketed by this last-named 
gentleman ; and before long we heard of dif- 
ferences between the partners, and especially 
between Mr. Carnegie and Mr. Frick. It was 
clear, some months ago, that the law would have to 
invoked to settle these differences. The law 
has now been invoked. Mr. Frick, according to 
the telegraphic message received by one of the 
daily papers, alleges fraud against the other gentle- 
man, ‘‘in attempting to acquire his 65 per cent. 
interest in the Carnegie Company at a maximum 
of 6,000,000 dols., instead of a real value of 
16,238,000 dols;” and whichever of the two 
wins the case, the lawyers will, no doubt, 
have a fine time over it. The imputation of 
malice, fraud, sharp practice—implied by the 
alleged retention of the other pariners in 
tr. Carnegie’s power through written engage- 
ments obtained when their interests were still un- 
paid for—we may pass by as besides the issue, so 
faras we are concerned. The point for us is, that 
in 1898 the profits of the company were 21,000,000 


according to Mr. Frick, and 40,000,000 dols. ac- 


cording to the Carnegie people. The capital of the 
company is 25,000,000 dols., of which 13,833,333 
dols. is held by Mr. Carnegie himself, 2,750,000 dols. 
each by Mr. Frick and Mr. Henry Phipps; and 
the balance, in sums ranging from 1,000,000 dols. 
down to 27,777 dols., among 19 other individuals, 
most of whom we take to be officials of the company 
and nominees of Mr. Carnegie. 

We do not know if these figures accurately repre- 
sent the full capitalisation of the company, because 
there were many rearrangements last year. But 
if they do, it will appear marvellous that the profit 
should have been so enormous. The Carnegie 
Works are most admirably fitted to produce the 
best class of work on an economical basis. Their 
processes are of the most modern type, they 
possess their own iron and coal mines, and their 
clientéle is a good one. All the conditions tell for 
prosperity. But the dividends declared by this 
company are causing the good American citizen to 
reflect. ‘‘ Should these profits be thought exces- 
sive,” writes one correspondent, ‘‘ very interest- 
ing inferences may be drawn regarding the price 
properly chargeable for the armour work, regard- 
ing the prospects of foreign competition and the 
proper rate of tariff protection for this industry.” 
That is just the point. Is it necessary that an 
industry in which such huge profits as those of the 
Carnegie Company are possible should continue to 
be protected? The efficiency of the American iron 
and steel trade is well known. American goods, 
taken in the lump, have shown themselves equal in 
quality to European, and in particular instances 
they have shown themselves to be superior. On 
their own ground they enjoy an advantage that it 
would be impossible to over-estimate, and they 
can be produced at prices which compare with the 
figures ruling for similar commodities in this 
country. There was, no doubt, a time when pro- 
tection was a real help to a growing and struggling 
trade, but that time has long been with the years 
beyond the flood ; and to continue protection on 
the present extravagant scale; whereby all healthy 
competition is stifled and trade becomes every day 
more concentrated in the hands of a few mono- 
polies, is really a robbery from the American 
people to enrich a handful of traders. This is the 
point that is a impressed by the logic of cir- 
cumstances upon the taxpaying population of the 
United States, and that makes it certain that 
tariff modification in accordance with the expressed’ 
sentiments of the last Republican platform will 
be made one of the issues at the next elections. 
There is no prospect of reform in any real sense 
of the word, and there is a fear that, after having 
served the purposes of the politicians, the whole 
matter will be allowed to slide in the true political 
fashion, especially as the McKinley administration 
is bound hand-and-foot to the trust car. But, soon 
or late, the American people will compel attention 
to the question. It is they more than the foreigners 
who are touched by the iniquities of the ‘‘combines.” 
England, for instance, would have a poor chance in 
the American market, even with the import duty 
reduced almost to the vanishing point. eantime, 
it is small wonder that iron-and-steel making esta- 
blishments should be flourishing, and that capital 
is being attracted to these undertakings more freely 
than to any other which might be named in all the 
country. Mr. Frick is going into business on his 
own account in a large way ; and the other day we 
were told of the latest ‘‘combine’”—that of the steel 
sheet mills, with a capital of 52,000,000 dols.— 
twenty-four out of twenty-nine establishments 
being included. 








BRITAIN AND THE UNITED STATES 
IN THE PACIFIC. 
THE special problems connected with China, to 
which we have from time to time directed attention, 
are only part of a more general problem as to the 
future of the countries which border on the Pacific 
Ocean ; and while studying special cases, we must 
take care not to overlook the movement which will 
include them all. Within the vast area, stretching 
from the shores of the two Americas to the China 
Seas and the Indian Ocean, there are brought face 
to face the two great races of mankind—white and 


yellow—each working out its own destiny. The 
problem is further complicated by the fact that the 
white race is divided into sections, each of which, 
as represented by Britain, America, Russia, France, 


trade, if not for a share of territory. Japan has 
taken her place among the nations of the world, 
and seems determined to make herself a powerful 
factor in the evolution which is going on ; in fact, 
her most ambitious sons will not be content until 
she becomes the Britain of the East, both as 
regards naval power and industrial supremacy. The 
chief subject of contention and competition among 
those Powers is the share of the trade or the terri- 
tory of China which is to fall to each of them. 
China has not yet awakened toa sense of her power 
and her potentialities, but forces are at work which 
will compel her gradually to place herself in 
line with the other nations of the world or 
to be content to become tributary to them, not 
only in trade and industry, but also in Govern- 
ment. In a recent issue we directed attention to 
the outlook for trade in China and mentioned the 
fact that the American Secretary of State had re- 
ceived very satisfactory assurances from the chief 
European Governments that they will allow equal 
facilities for trade to peoples of all nationalities in 
their respective spheres of influence. We believe 
that this has been brought about by the example 
of Britain and the United States as well as by the 
pressure which they have brought to bear on the 
respective Governments. No doubt recent events 
in China, and especially the edict of the Empress 
Dowager, with respect to the action of foreigners 
have been the direct outcome of the encourage- 
ment which the Chinese Government has received 
to withstand the selfish demands of the 1epresenta- 
tives of Western nations and to make herself suffi- 
ciently powerful to be respected by them, while at 
same time affording equal opportunities for trade 
and commerce. It is, indeed, evident that the 
nature of the solution of the problems in the 
Pacific area will, to a large extent, depend on the 
joint action of Britain and the United States. If 
they came to an understanding on the main lines 
of policy, they would be able to influence for good 
the future of the vast population within that area, 
and indirectly the whole of the civilised world. 

To those who have eyes to see and minds to 
understand, the evolution is proceeding on very 
distinct lines. As we have on a previous occasion 

ointed out, the annexation of Cuba by the United 
Bates was, in a sense, a sequel to the war be- 
tween Japan and China, while Hawaii afforded a 
half-way house between the East and the West. 
The future of the Philippines is still somewhat 
uncertain, but already the form of Government is 
being foreshadowed, and we may rest assured that 
the United States will become a Pacific Power, 
whose influence will be felt in every important 
question which arises in the Far East. Britain 
and the United States show every disposition to 
come to an understanding on all points which 
formerly seemed to offer difficulty, and it looks as 
if the Anglo-Saxon race would dominate the future 
of the Far East. It is to be hoped that they will 
do it in such a manner as not to raise any unneces- 
sary feeling on the part of the other Powers. If 
they are given a fair field, and if Anglo-Saxons 
neither desire nor take any favour, all nationalities 
will settle down to peaceful development. 

The latest agreement between Britain and the 
United States has an important bearing on affairs 
in the Pacific area. President McKinley has in- 
duced Lord Salisbury to agree that the Clayton- 
Bulwer Treaty shall become a dead letter as 
regards the proposed Nicaragua Canal. That 
treaty, which was signed on April 19, 1850, 
rovided that neither the British nor the United 
tates Government “should ever obtain or maintain 
for itself any exclusive control over” a Nicaraguan 
Canal, or ‘* occupy, or fortify, or colonise, or assume 
or exercise any dominion over Nicaragua, Costa Rica, 
the Mosquito Coast, or any part of Central America.” 
In 1880 President Hayes declared that the policy 
of the United States was ‘‘a canal under Ameri- 
can control ;” and ever since then the Washington 
Government has shown itself anxious to get rid of 
the treaty which bound it to attempt nothing of 
the kind, and we think quite properly so. There 
is not the least reason why, if the United States 
care to build a canal across the isthmus, Britain 
should object ; on the contrary, as the canal would 
benefit our trade, and as probably no canal would 
ever be built by private enterprise, we have reason 
to welcome the proposal, and give it every en- 
couragement, especially as it is understood to be 
accompanied by a tacit understanding about out- 
standing Canadian controversies. No other nation 








dols., and in 1899 as much as 42,000,000 dols. 


and Germany, are all contending for supremacy in 





can possibly object, as it is agreed to neutralise the 








eA Hai wi 





ae ve aaa Se ae ener 


ut 
' 
HS 
t 


+ 





260 


ENGINEERING. 








[FEB. 23, 1900. 








canal, and make it open even in war. The con- 
struction of a direct waterway—which is certain 
soon to follow—between the Far East and the Far 
West will have an immense influence on the future 
trade of the Pacific area. 

The Americans, however, mean to have stations 
of their own in the Pacific, which will give them a 
commanding naval position, Already, as we have 
mentioned, Hawaii affords a half-way house, and 
there can be no doubt but before long the Philip- 
pine Islands will become not only an important 
naval station, but also a distributing centre for the 
Far East, which may rival Hong Kong. We need 
not enter into a discussion of the constitution 
which has been proposed for the Philippines, as a 

ood deal might be said both for and against it ; 
nut of this we may be assured, that the United 
States Government will keep its hold on the islands 
in some form, and while they will be allowed a 
large amount of local self-government, they will 
to all intents and seven under the dominion 
of the United States, and their future commercial 
policy will be an integral part of the policy of the 
United States. Their influence on the future of 
the trade in the Pacific area is certain to be very 
great, and it is not improbable that Manila will 
become a port of call for all the most important 
steamship lines. Indeed, that port may be con- 
sidered the most central port of the entire Asiatic- 
Pacific coast, more so even than Hong Kong and 
Shanghai, and nearer to the great range of southern 
and Australian ports. The possibilities of Manila 
as a distributing port are great, and so also are 
those of the Philippine Islands with their vast and 
varied ne vt m4 resources, which offer a most 
inviting field for the expansion of British and 
American trade. There has been a good deal of 
talk recently about an Anglo-Saxon alliance ; but 
it is probable that there will not be much inclina- 
tion on either side for a formal alliance or even 
for hard and fast agreements on definite points. 
Common responsibilities and interests will afford 
a sufficient tie to bind the nations together, and it 
is to be hoped that their influence will always be 
used for the development of tho welfare of 
humanity. 





NOTES. 
Moror Fretp-Gun CARRIAGES. 

Tue French War Department is now carrying 
out a series of trials with motor carriages for field 
guns, and General de Gallifet has stated in the 
Chamber that there is every prospect of a satis- 
factory result. The point is of considerable im- 
portance, in view of the necessity established by 
war operations in South Africa, for'a much heavier 
weapon than the 12-pounders and 15-pounders, 
with which our Army has been hitherto equipped. 
The 4.7-in. and the 6-in. guns are regarded with 
favour as necessary additions to the equipment of 
our field forces. As to the difficulties of mobility, 
the 4.7-in. gun with a mobile field carriage, we are 
informed, could be made with a weight of about 
24 tons, which is not an excessive load; and 
mechanical power could easily be applied for the 
movement of these guns as well as for heavy 
transport wagons. Letters from the front speak 
with approval of the success of the traction 
engines used by General Buller’s Army Service 
Corps, notwithstanding that on the way from 
Frere and Chieveley to Spearman’s Camp and 
Potgeiter’s Drift very heavy roads were experi 
enced, and the fact that they have been sent for 
Lord Roberts’ service now, further proves their 
utility. Strength must be a first consideration in 
the design of the motor vehicles for all war traction. 
We have no sympathy with the idea that light 
motor cycles or cars should be sent for scout or 
despatch work ; any one acquainted with the re 
quirements, as so fully ses forth in Colonel Baden 
Powell’s book on ‘‘Scovting” will recognise the 
impossibility of the use of such means. The way 
for such runners is through the by-paths, where 
obstructions are numerous. The modern vehicle 
suitable for the pavement of Piccadilly would 
thus be placed hors de combat very soon. What 
is wanted for gun movement is a well - built 
tractive vehicle, with strong-tyred wheels, and of 
minimum weight. The necessities of the case prove 
that such a vehicle would be regarded with favour ; 
but strength is as important as the reduction of 
weight, and it is because of this that motor vehicles 
when tried recently have been found wanting. 


An important adjunct to such a gun traction’ 





vehicle would, of course, be a cable drum which 
could be fitted and thrown in gear for assisting to 
warp guns up such ascents as those experienced 
in "Routh Africa with the help of a wire rope. 
Many of the traction engines now made have 
similar drums, and they prove very useful in 
ordinary work. 


EDUCATION IN JAPAN. 


It is generally admitted that the recent advances 
in industry, commerce, and Western civilisation in 
Japan are due, in great part, to the attention that 
has been paid to education, and especially to those 
departments of it which are directly applied to 
practical purposes. The education in engineering 
and all the departments of science, the training of 
the soldiers and the sailors, and of those who are 
engaged in carrying on the affairs of the State or of 
commerce, is now probably, in some respects, more 
complete in Japan than it is in this country, and, 
moreover, it is largely supplemented by foreign 
study and travel. The most thoughtful men in 
Japan, however, are beginning to recognise that 
the system is not altogether satisfactory, and that 
a very essential element is wanting in their national 
education. Too much attention seems to be paid 
to merely material ends, and too little to the moral 
training of the men, who very often are without 
any guiding principles and look entirely to their 
own interests and overlook those of the community. 
The consequence is, that Japan has now to face 
many problems which did not exist under the old 
regimé, and which make some of its people regret 
that the hurry of money-making should have re- 
placed the easy-going enjoyment of former times, 
when a simple life was valued above great wealth. 
Discussions are taking place in many of the leading 
journals, and the whole subject is receiving con- 
siderable attention. It is urged, moreover, that 
the Government institutions especially tend to 
encourage artificial, as distinguished from natural 
abilities, and that there is absolutely no elasticity 
in their curricula. A lad must qualify in all the 
subjects, or be plucked. On the other hand, 
private schools make allowances for a lad’s idiosyn- 
cracies, and if he has special talent in one field, 
they do not destroy his scholastic career because he 
is incompetent to acquire some branch of learning 
for which Nature has not fitted him. The con- 
sequence has been that the private schools have 
sent out a greater number of men who have distin- 
guished themselves in the political world and in lite- 
rature than the Government schools, which fit chiefly 
for work of a technical nature. 


Tue ‘* Cut-orr” In MuttipLeE-EXPANSION 
ENGINES. 


In a paper recently read before the North- 
East Coast Institution of Engineers and Ship- 
builders, Professor R. L. Weighton, M.A., de- 
scribed a series of experiments made in the endea- 
vour to determine the most economical points of 
cut-off in the intermediate and low-pressure 
cylinders of a compound, triple, or quadruple- 
expansion engine. is results, based, however, 
on experiments on a single engine, point to the 
conclusion that the point of most economical cut-oft 
depends solely upon the ratio of the capacity of the 
cylinder in question to that of its predecessor. 
Calling this ratio R, Professor Weighton proposes 
he following formula : 

Max. economy cut-off __ R + 6.6 


stroke 6.6 R 


This formula is, of course, purely empirical, and 
until some theoretical foundation for it is dis- 
covered, or until its reliability is confirmed by 
experiments on other engines, considerable caution 
should be displayed in accepting it. In fact, Pro- 
fessor Weighton gives such scanty data in his 

per, that it is quite out of the question to examine 

is experimental results from a theoretical point of 
view. Curiously enough, the curves of steam con- 
sumption are themselves drawn with reference to 
the brake horse-power, which complicates the 
thermodynamic problem, owing to the fact that the 
effect of purely mechanical considerations are in 
cluded ; and thus, before attempting to obtain any 
rational basis for Professor Weighton’s formula 
it would be nec to re-draw his curves, so as 
to show the water consumption per indicated horse- 
power. Again, Professor Weighton has included 
in his paper very few indicator diagrams, so that it is 
not possible to study the changes in these, as the 
cut-off is varied, or to gather any idea of the condi- 





tions accompanying the maximum degree of eco. 
nomy. It is, therefore, impossible to do more 
than repeat some of the author’s own conclusions, 
The formula given above, he eg out, leads to the 
logical inference, that in linking up an engine by 
automatic governor or otherwise, the cut-off 
should be varied in the high-pressure cylinder 
only, the points of cut-off in the other cy. 
linders being unaltered. Of course in many 
cases other considerations will naturally have 
greater weight than mere economy of steam at low 
powers. Professor Weighton further observes that 
with early points of cut-off, engines run much less 
‘* sweetly ” than with later ones ; it may often be in- 
advisable to apply his formula, unless the cylinder 
ratios are ed: When the latter condition is ful- 
filled, considerable changes in the points of cut-off 
for the larger cylinders may be made without ap- 
preciable loss of economy. 


Licut Rattways 1n IRELAND. 


It is ten years since Balfour’s Act was passed, 
under which a State loan or grant was authorised 
in connection with light railways constructed or 
worked by existing railway companies in Ireland, 
and it is therefore opportune that such a record 
should be made as has been prepared by Mr. Joseph 
Tatlow, the manager of the Midland Great Wes- 
tern Railway for the forthcoming Railway Congress, 
Prior to this enactment, the machinery for light 
railways, or rather street tramways, was cumber- 
some, speed was unnecessarily limited, and the 
guarantee was by the baronies, who were called 
upon to make up the deficits to a sum equal to 
5 per cent. on the capital paid up. The Treasury, 
however, returned one-half of this sum, such half 
not to exceed 2 per cent. upon the paid-up capital 
of the individual company, or an aggregate of 
40,0001. per annum. Under these conditions, 295} 
miles of railway were actually built before the 
baronies objected to the serious drain, the capital 
they had guaranteed being 1,240,3751., while only 
144,804/. was found sesabinrs. The result of last 
year’s working, for instance, is that the baronies 
had to find 30,5141., while at the same time the 
Treasury provided 21,9721. Only one of the six 
lines managed to earn its own dividend—the three- 
mile electric line between Bessbrook and Newry. 
Balfour’s Act, passed in 1889, made State aid con- 
tingent upon an existing company constructing 
and working the new line; in the former Act 
they were prohibited from making lines. Again, 
it was necessary that the new railways should 
be approved by the Board of Works, which 
may also appoint a manager should there be laxity 
in working the line. Under this Act 15 lines, 
totalling 309} miles have been laid, and the Govern- 
ment contribution seems to have reached its maxi- 
mum—being 1,133,767/., while 285,200/. more 
has been found by baronies, Two of the lines are 
only now being constructed, and the result of the 
working of the others is not at all encouraging. 
The cost seems too high. Thus, taking lines at 
random, we find the capital to be equal to 9000. 
per mile for 5 ft. 3 in. gauge ; 5700/., 6500/., and 
44001. per mile, all of which are too high. Mr. 
Tatlow, who is a master of this subject, holds that 
there should be a clean sweep of enactments, 
which, although necessary and proper for ordinary 
railways, are unsuitable and unnecessary for, and 
consequently detrimental to, the construction of 
light railways. Thus those safety appliances which 
were not insisted upon for British light railways in 
the Act of 1896, are included in the Irish Act. 
Ireland has in all 604} miles of these so-called 
light railways or tramways, and the burden upon 
her for these was 38,8781. last year, exclusive of 
16,0461. for guarantees for ordinary lines, and ex 
cluding the large Treasury payments. The lines 
are, however, of great advantage, although non- 
paying ; they distinctly tend towards the improve- 
ment of the condition of the people. The fishing 
industry has been developed, produce and live stock 
have found new and better markets, and wild and 
romantic scenery has been rendered easily and 
comfortably accessible to the tourist, for whom big 
hotels have been built. We hope, therefore, that 
some means may be found of lessening initial cost 
and working expenses, so that the boon may be 
extended without undue financial burden. 





Ruopesian Ramways.—The net revenue of the 
Rhodesian Railways (Limited) in the 12 months ending 
Oct. 31, 1898, was 90,2912. The corresponding net revenue 
in 1896-7 was 66,768/., and in 1895-6 38,044/. 
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THE LATE MR. JAMES DANFORD 
BALDRY. 





footprints to mark his course through the century. 
The man who thinks more of doing his duty in 
the world than of calling attention to his person- 


On the 10th inst. James Danford Baldry died | ality, is apt to leave very little guidance for the bio- 
full of years, and still fuller of kind thoughts for | grapher, especially when he outlives his contempo- 


his frieads, and benevolent courtesy for all men. 
He had solved the problem of how to grow old 


raries. We know little or nothing of Mr. Baldry’s 
boyhood or education, and of his youth the only 


gracefully ; indeed it was no problem to him, for | fact that we have been able to glean was that from 


he could do none other. 


His disposition—always | 1833 to 1836 he went to sea in his uncle’s ships 


sweet and benevolent—mellowed and developed | which traded to China. He then left the sea and 
under the kindly touch of time, until it attained a/| took to engineering. We are not aware of the 


rfect gentleness and sympathy, which endeared | reason of the change, — 
fim to all who had the privilege of his friendship, | the man who is capable of being an engineer is not | 


and commanded the re- 
spect and admiration of 
strangers. In spite of a 
constitutional weakness, 
and some general feeble- 
ness, he enjoyed life 
himself, and rendered it 
brighter for others, until 
the time came for him to 
lay it quietly down. He 
had passed through the 
decade asserted by the 
Psalmist to be characte- 
rised by labour and sorrow 
without feeling anything 
of the burden of age, and 
without showing the least 
trace of fretfulness or 
weariness. It was a beau- 
tiful ending for a useful 
career. 

Mr. Baldry had not cul- 
tivated his genial nature 
in the seclusion of a ca- 
thedral close, or in the 
quiet of a laboratory. On 
the contrary, he had spent 
nearly 40 years of his life 
in the bustle and worry 
of a great civil engineer’s 
office, in which it was his 
business to hold the mul- 
titudinous threads in his 
hands, and to keep all de- 
partments in harmonious 
and vigorous activity, so 
that his chief might be 
free to bend his energies 
in any required direction 
without troubling himself 
as to nine-tenths of the 
matters which were done 
in his name. When we 
explain, for the benefit of 
the younger of our readers, 
that Mr. Baldry was con- 
fidential assistant for 26 
years to Mr. (later Sir) 
John Fowler, and that he 
was for seven years partner 
with him and Mr. (now 
Sir) Benjamin Baker, it 
will be readily understood 
that hehad passed through 
more worry and hard work 
than falls to the lot of 
most men, and that he 
— _~ _ been ex- 
cused if in his old age he 
had been comaiehiie bei. 
and unsympathetic. From 
the nature of his position, 
and from the towering 
reputation of his chief, he 
was necessarily obscured 
from public recognition. 

® was kind and genial 
because the qualities were 


inherent to his nature, and no amount of ad- 
“ag circumstances could destroy them. 
© gave up business in 1888, as a result of a 
— illness, he became free from the restraints 
of office life, and could allow his instincts a wider 
range than was possible, so long as he was respon- 
I pline of a large establishment. 
t was then that the full depth and breadth of his 
nature became revealed to his friends, who never 
on to admire its constant expansion, 

a “far cry” to the year 1816 in which Mr. 

ty was born in London, and looking down the 
which separates us from that 


sible for the disci 


long vista of time 


date, it is difficult to find more than occasional 











the general one that 


Lincolnshire Railway. He was then introduced to 
Mr. (later Sir) John Fowler, by whom he was em- 
ployed on the Oxford, Worcester, and Wolverhamp- 
ton Railway. This work was completed in 1855, 
and the subject of our memoir then entered Mr. 
Fowler’s office. 

As we have already stated, Mr. Baldry spent 
26 years as confidential assistant to Sir John 
Fowler. During the earlier years, 1856 to 1865, the 
office was kept exceedingly busy with the construc- 
tion of, first, the Metropolitan Railway, and later, 
of the Metropolitan District Kailway. But the 
actual. work done on these enterprises did not re- 
present one-tenth part of 
the entire office work, as 
year after year applica- 
tions were made to Par- 
liament for urban and sub- 
urban lines which never 
came to anything, but 
which involved all the 
labour of surveys, of de- 
positing plans, and of 
getting up evidence in 
their favour. Mr. Baldry 
had general —_ of 
the office, and during 
this period an enormous 
amount of detail and 
supervision devolved on 
him. Further than this 
he took charge of the 
technical work in con- 
nection with the man 
foreign and colonial rail- 
ways to which Mr. Fowler 
was consulting engineer, 
and was largely con- 
cerned in the prepara- 
tion of the evidence 
which Mr. Fowler gave 
as witness before com- 
mittees. There are many 
engineering friends in 
New South Wales who 
will regret his decease, 
as he was for sO many 
years intimately connec- 
ted, under Sir John 
Fowler, with the deve- 
lopment of the railways 
and public works of that 
colony. In nearly all 
the extensive business 
which passed — 
Mr. Fowler’s office, he 
took an important part, 
and although he did not 
appear prominently be- 
fore the public, yet there 
rested on his shoulders a 
vast load of responsibility, 
which he carried cheer- 
fully and well. 

In 1881 Mr. Baldry 
entered into partnership 
with Mr. Fowler, con 
jointly with Mr, (now 
Sir) Benjamin Baker, 


From_a_ Photograph by Messrs. Maull and Fox. but this made no great 


{Bel 


likely to be satisfied with the unintellectual life of 
a sailor, who for days and weeks at a time is shut 
off from the possibility of meeting with a new idea, 
unless it be found in a thrice-read book. Mr. 
Baldry was articled to Mr. Edward Lomax, Water 
Works Chambers, London, a civil engineer, an 
at the completion of his term, in 1847, he went 
in succession into the offices of Messrs. Evans 
and Brydone and Mr. Joseph Cubitt. This would 
be at about the period of the railway mania, 
and the immediately succeeding years. He be- 
came assistant engineer on the Great Northern 
Railway, where he was engaged from 1848 to 1852 
in the construction and maintenance of the East 





d|of his life. He spent his winters at Hy 





change in his duties. In 
1888, however, a very 
severe illness completely 
changed the course of 

his life by preventi 

his living in Englan 
during winter. He was 
at that time seventy- 
two years of age, and had 
well earned the right to 
a period of rest. The 
sudden change from a life of the greatest ac- 
tivity to one of re involved a tremendous 
wrench, but Mr. ry rapidly adapted himself 
to his altered conditions, and in time came to 
declare that his later years were the ro 
res, 
always at the same hotel, and his summers with 
his friends and relations at East Molesey, 
and wherever he was he shed the sunshine 
of his pleasant companionship over all with whom 
he came in contact, making new friends and 

binding faster his old ones, until the very end. 

Although Mr. Baldry left behind him a less 
brilliant record than others of the old-time engi- 
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neers who were his contemporaries, his life was no 
less active, and his work no less useful than theirs. 
His individuality was absorbed in the stronger 
personality of his chief and his partners ; but this 
never acted as a temptation to him to do anything 
less than his best. He was absolutely loyal—first 
to his employer, and, later, to his partners—and he 
had no personal ambition, as distinguished from 
his desire for the success of the firm. After he had 
abandoned professional work, he still took a keen 
interest in all developments of engineering, and 
during his annual visits to London, kept himself 
posted in what was going on. He never allowed 
his zest for life to grow dull, and the thought and 
care he expended on others not only kept him 
young in spite of his years, but will also preserve 
his memory green for many years to come. 

Mr. Baldry joined the Institu'ion of Civil En- 
gineers in 1865 as a member; and as audito’, 
and in other honorary capacities, he did usefu!, but 
unostentatious, work for the Institution for many 
years ; and Mr. Forrest, the present hon. secretary 
of the Institution, who was a much-valued friend of 
his, has often expressed the warm acknowledg- 
ments of the Council for the services so rendered. 
On his desire to retire from the Institution in 1890, 
the Council unanimously expressed their wish to 
retain his name on the roll of the Institution as an 
honorary member. He was also a member of 
the Society of Arts, a Fellow of the Royal Geo- 
graphical Society, and one of the first members 
of the Society of Engineers. 





BRITISH ARTILLERY. 
To THE EpiToR OF ENGINEERING. 

Sir,—From the correspondence in the 7'imes concern- 
ing the British versus the Boer artillery, it would ap 
that British specialists and civilians have become afraid 
that English artillery may not prove reliable, and in m 
opinion the pessimistic critics are quite right. I think it 
is utterly impossible for the English guns to be good, in 
the sense in which such an adjective should be understood 
at the present time. England has gone t» sleep on the 
following conditions of tests for guns, namely, 34 to 4 
tons per square inch, with 17 per cent. elongation, and a 
very indifferent bending test carried out under a press. 

sritish manufacturers have not advocated, naturally, 
more severe conditions. The manufacture of steel forg- 
ings to these tests is mere child’s play ; any British steel 
works could manufacture guns under similar conditions. 

The desideratum for the inspection of guns would be to 
manufacture for, say, every five or ten guns, an extra one 
which would be tested by firing until it gave signs of 
collapsing, or even until it collapsed altogether. But 
this cannot be done, for manifold reasons. The next best 
test, though it be far from this utterly Utopian one, is to 
carry out on the metal the most severe tests possible. 
Are the British tests the most severe that should be 
carried out? Nota bit of it. A very important factor 
in the quality of gun steel is the limit of elasticity, and 
British works do not take it into account at all. Itis 
quite as important, in gun construction, to know under 
what pressure steel will show a permanent set as it is to 
know under what pressure it will break or burst. Besides, 
the test pieces are made from thin rings cut off the ends of 
the forgings, and tests on these thin rings are misleading, 
the difference being great between the texture of metal in 
the thin rings and that in the body of the forging. The 
thin rings, as I say, are cut from the ends of the forgings, 
therefore from a part which is affected to a greater degree 
by the hardening and annealing processes. In British 
works also the breaking tests are carried out with anti- 

uated testing machines, which register everything, even 
the pressure required to drag the hydraulic piston through 
the bydraulic cylinder glands, the total pressure being 
the so-called breaking strain of the steel. 

Besides this, again, voils for field guns are forged on a 
mandril, the forgings being long enough for five or six 
coils, the five or six coils being sawn out of the forgin 
after carrying out the testing to the low conditions o 
from 34 to 44 tons and 17 per cent. extension. For ob- 
taining the test-bars, a thin ring is cut from both ends of 
the forging. Is the metal of these thin rings a fit stan- 
dard to judge the quality of the coils from, especially 
that of the middle ones? Nota bit of it, either. The 
coils, when machined—do they undergo a cold mandril 
test under the blow from a steam hammer? They do 
not, so far as I know, and this test has not been carried 
out in England since the las: ten or fifteen years. 

The result of such remissness in the tests is this: 
British artillerymen do not dare to fire with a heav 
charge of high explosives, and do not get the range. Wit 
the present method of British manufacture and the anti- 
quated tests of 34 to 44 tons and 17 per cent., they might 
get the range, if the walls of tubes, jackets, and coils were 
given a greater thickness, but then the guns would lose in 
mobility. The metal being comparatively mild, must 
wear out quickly with rapid firing, both in the breech 
end under the action of the breech, and in the bore 
through erosion. 

England has good steel, everybody knows that, but 
English works do not at all give it the required working up 
to bring it up to the highest standard of utilisation that 
can be demanded of steel, for British manufacturers and 
artillerists have been satisfied with 34 to 44 tons and 17 per 
eent. Were la member of any foreign Government, I 





should certainly never buy asingle gun in England until 
British manufacturers had ‘‘mended their manners” as 
regards this class of industry. On the other hand, Eng- 
land would be quite prepared to buy guns in France, un- 
conditionally, at any time, for she knows full well that 

rench guns can be relied upon. She knows, also, that 
France, as regards manufacture and tests, has fallen in 
quite the opposite extreme ; she knows that French manu- 
facturers have to test grate bars, firing tools for boilers, 
rounds for ladders, &c., under a testing machine, and also 
that guns are manufactured and tested in France in the 
most rational manner. There is evidently too much, 
far too much, red tape in France, but if anything it is 
certainly of a much better sort than British red tape. 
France could afford to dispense with a large amount of 
the red tape with which she surrounds steel manufacture 
and gun construction, and be still in advance of England, 
as faras these branches of industry are concerned. The 
production of guns in France is necessarily reduced ia 
quantity through such thorough minuteness, but her guns 
are good and can be relied upon. The output from English 
works would be very much under the present figure, had 
_ to submit to all the conditions French works have to 
ollow. 

In several kinds of articles, it is better to have two in- 
different ones than one good one, provid:d you get the 
indifferent ones cheaper and quicker. Not so with guns. 
A gun that can fire freely at a range of, say, 7000 yards, 
is more than a match, not only for two, but even for five 
or more indifferent ones, the range of which only averages 
6000, let alone the risk of bursting or swelling out at even 
that lesser range. 
guns; would not some British ships be indifferent also, 
owing to their guns? The question seems worth looking 
into. : 

I remain, Sir, yours faithfully, 

Paris, February 17, 1900. ANGLOPHIL, 





AERIAL TORPEDOES. 
To THE EpiTor OF ENGINEERING. 
Srtr,—In your issue of the 16th inst., I note a com- 
munication signed ‘‘R. H. Angier,” signifying his per- 
plexity and desire to be enlightened as to the identity of 


T/the Maxim (or Maxims) who apparently invent and 


patent guns, projectiles, and explosives, under one name, 


'Y | and under a seeming variation of same name, write fre- 


quent communications touching same subjects. 

I have known, and have kept touch, with Mr. Hiram 
Stevens Maxim, the brilliant inventor, since he was 30 
years old, when he distinguished himself in the United 
Scates by inventing the first automatic gas machines that 
proved to be a practical success. Mr. Hudson Maxim, 
the voluminous writer, is the younger brother of the 
inventor, whose guest he tecame while Mr. Hiram 
Stevens Maxim was pursuing his investigations at C ay- 
ford, in 1888, anent ordnance, projectiles, and smokeless 

wder ; and he was then called ‘‘ Brother Isaac,” which, 

believe, is his real name as christened, but later changed 
to Hudson. 

Hoping that this will clear the perplexity of your cor- 
respondent, 

I remain, Sir, very sincerely yours, 

February 21, 1900. De. A, 








AMERICAN COMPETITION. 
To THE Eprtor OF ENGINEERING. 

Srr,—In your issue of the 16th inst, ‘‘The Practical 
Exporter” makes a graceful bow, and retires—meta- 
_aeeiigge f of course. I trust you will grant me a little 
space. I do not wish to be considered as aoe in 
animosity, but I simply endeavoured—in forcible lan- 
guage, I must confess—to arouse him to a sense of the 
offensiveness and uselessness of so much opprobrium 
directed against aclass who, whatever their faults, do not 
deserve it, and I maintain ‘‘The Practical Exporter” 
has not proved that they do. High-flown dictatorial 
writing, even when clothed in flowery language, proves 
nothing without facts. The letter I recommended for 
“The Practical Exporter’s” perusal does not bear out the 
notion that American employers and their workmen come 
from the same social status, as that letter says, ‘‘A few 
become rich,” which I take it implies that the bulk re- 
main ‘‘as they were;” which reminds one of the York- 
shire waiter who, when asked by a guest how it was that, 
being a Yorkshireman, he had not become a master, gave 
the significant answer that ‘‘ Maister’s Yorkshire, too.” 
That country makes the greatest progress where such 
p is spread amongst the greatest number. Had 
the ‘‘ Practical Exporter” not have closed the case, I 
would have asked him if he has any experience 
of American workmen advancing to the positions 
of Town Councillors, &c.; there are some so placed 
here, and that in important towns, too, and some of them 
members of the Amalgamated Society of Engineers into 
thebargain. The fact of newspaper editors making much 
of his letters does not in my estimation constitute them 
authorities that we are to unquestionably bow the knee 
to; “‘A Practical Exporter” makes much of the Ame- 
rican views of his letters; well, those views go with- 
out saying, asa matter of course. In a letter I read in 
your journal], we are shown an American ironmaster as 
telling a shipbuilder that he will undertake to put into 
his yard all the iron he wants at a price, I think, as low 
or lower than that obtained in British yards ; ‘and that 
if he (the shipbuilder) could not compete with the 
British builders, it was because he was not the man 
to handle the matter. Fairly tall talk that, and not parti- 
cularly ‘‘ oily” to the shipbuilder; but thereby hangs a 
tale in the sequel, that ironmasters raised the price of 
iron to about 1} times the —_ of the British com 
modity! Apologising to our American friends, I cannot 


British ships are armed with British | be 





resist the temptation to call that “characteristic bom. 
bast.” Wishing our friend the ‘‘ Practical Exporter ” al] 
the future prosperity this country will be able to afford 
him, and assuring him that I, for one, have no fear but 
that we shall pull through and get there, I leave him 
and the authorities he has conjured up, and am, Sir, 
Yours faithfully, 
A MemBer Woo.wicH Ist Brancu A.S.E. 





AN ELECTROLYTIC CENTRIFUGAL PRO. 
CESS FOR THE PRODUCTION OF COPPER 
TUBES. 

To THE Eprror oF ENGINEERING. 
Sir,—My attention has been called to the leadin 
article appearing in your issue of February 2, entitled 
** Electrolytic Copper,” in which reference is made to my 
centrifuga! copper process and also to Mr. Henry Wilde's 

claim as to priority. 

I quite agree with Mr. Henry Wilde that there is 

nothing new in revolving a cathode, as this has been prac- 
tised for a great number of years. Mr. Wilde’s letter 
makes it quite clear that his process has no feature in 
common with my centrifugal process. 
_ What I claim to have discovered is, that if the cathode 
is revolved at a sufficiently high speed, so as to generate 
an appre able amount of centrifugal force, remarkably 
smooth deposits can be obtained at very high current 
densities, and the voltage is considerably reduced. [ 
have also observed that there is a critical speed at which 
excellent copper deposits can be obtained which cannot 
obtained at a lower speed. 

_ Tam well acquainted with Mr. Henry Wilde’s patent, 

in which he claims imparting a —_ whirling or rotating 

motion to a depositing solution either by means of paddles 
or revolving the electrodes. I am not aware that Mr. 

Henry Wilde had discovered that, by rotating the cathode 

at a certain speed, that smooth deposits of copper could 

be obtained at remarkably high current densities, even 
when a very large percentage of free acid is present in 
the electrolyte. If Mr. Wilde had nam the advan- 
tages of centrifugal force, why does he state in his patent 
that a paddle revolved in the electrolyte is a good substi- 
tute for revolving the electrodes? The American patent 
authorities, after carefully studying Mr. Henry Wilde's 

tent, have decided to grant me a patent for my centri- 

ugal process. 
I remain, yours faithfully, 
SHERARD Cowrper-CoLts. 
Grosvenor Mansions, Victoria Street, Westminster, 
February 20, 1900. 





THE WAR IN SOUTH AFRICA. 
To THE EDITOR OF ENGINEERING. 

Srr,—The past week has been eventful. On Monday 
Lord Lansdowne and Mr. Wyndham made their state- 
ments to the Peers and Commons explaining the measures 
which the Government propose for the prosecution of the 
war, and for the improvement of military efficiency at 
home—the word home defence being freely used by states- 
men in both Houses, although home defence, so far as the 
land forces are concerned, is at the the present time a 
matter upon which the nation should have no anxiety 
whatever. I mean, that our Navy is so powerful 
that home defence is amply provided for, and the 
Government and the country have really but one 
pressing military problem before them, viz., our foreign 
defence, the defence which is carried out by our land 
forces on foreign service. This includes not only the 
great war we are waging in South Africa, but the proper 
proportion of white troops in India, ample garrisons in 
our fortresses abroad, and the power to protect our in- 
terests wherever threatened, whether in China, Afghani- 
stan, or elsewhere—Egy pt for instance. 

Our weaknesses Jie abroad. Home defence is a mere 
ag about which practical people do not werry them- 

ves. 

The Government proposals are acknowledged to be 
mainly in the nature of t temporary expedients, and as 
such they are excellent. It would be madness to attempt 
any important alteration in Army organisation during a 
trying war, and the howl of dissatisfaction in the news- 
papers from the Zimes downwards merely represents the 
feelings of a small and noisy military party of a rash type, 
which hopes to rush its pet scheme of conscription upon 
the country at the time of a semi-panic, knowing full well 
that at no other time would the country give it any con- 
sideration whatever. The Times said in its leader on 
Friday, ‘‘ Lord Lansdowne’s general defence of his scheme 
only amounted to a challenge to his critics tosay how he 
could do any better with the resources in sight.” And a 
very good defence, too. As a fact, most of our trained 
soldiers fit for service have alread been sent to the war; 
and a large number of half-trained men in addition, both 
from the Mother Country and the Colonies. The 
Government proposals, which need not be repeated as 
they are now well known by all, are moderate in their 
scope as regards infantry, for the simple reason that such 
moderation is at present forced — us. Men must 
trained before they are sent abroad, whether they be seat 
to the seat of war, or to garrison fortresses, or to reinforce 
our army in Hindoostan. But the number of our in- 
structors is limited, and ty Spee the number they 
can instruct in a given time is also limited. Conscrip- 
tion or anything of the sort would give us more recruits 
than we could deal with, and would actually prevent us 
from rapidly instructing the smaller number which is 80 
urgently required. Lord Lansdowne’s scheme is Hobson's 
choice. If not, his critics would have seized the oppor- 
tunity to offer alternative designs; but they do nothing 
of the kind. i 

The Government ean call out the volunteers and sem 
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them to their stations whenever a national emergency 
may compel such action. This is the raison d'etre of the 
volunteers. At present they do not form a field force, 
nor can a field force be required at home until our Navy 
is defeated. Nevertheless, soldiers are required for 
routine work, such as ‘‘sentry go,” &c., in London, in 
other large cities, and as garrisons in the home fortresses. 
When the Army has its hands full elsewhere, and the 
militia battalions have also gone to the front, the volun- 
teers would be embodied of necessity, but to do so would 
disorganise British trade to such a degree that it could 
onl done as a last resource. 

The result of this war has made it apparent to all that 
our land forces are quite inadequate for the needs of our 
Empire. It has also shown that a good deal of drill in 
our barrack yards and of brigade drill in our parks may 
in future be omitted, whereas greater care must be taken 
in teaching men to shoot and to act in the open field in a 
reasonable manner under fire—even of blank cartridges at 
autumn manceuvres. ..Thus, at the last manceuvres on a 
wet day a certain distinguished regiment delivered a 
series of volleys, in the standing position, at its foe only 
300 yards off, and entrenched ; and another day, when 
some companies of Royal Engineers, and of the Guards 
and of the Oxfordshire Militia, were holding an entrenched 
position, they were attacked in front by a battalion in the 
open. Yet an umpire close at hand did not put a-single 
company out of action! A manceuvre of that kind is not 
only a farce, but it does the men harm, by producing 
ideas that bear bad fruit on active service. One result 
of the war should be the annual training of considerable 
bodies of our regulars and auxiliary forces in autumn 
manceuvres over large areas, similar to those carried out 
by France and Germany—even if a few dozen pheasants 
should be disturbed, and a few hedgerows damaged. 
Such manceuvres are absolutely necessary, in order to 
teach men how to fight by modern methods in a reason- 
able manner. : 2 

Mr. Wyndham said that the proposed augmentations 
will need the services of 253 additional officers in the 
Royal Artillery, and 622 officers of the Line, and that it 
is intended to offer commissions to our colonists, to all 
our Universities, and to a few of our public schools, 
without the usual literary examination, some of the 
questions in which Dr. Farquharson, M.P., “‘could not 
go within 50 yards of answering.” Such action seems espe- 
cially unwarranted at the present time, when a great war 
has brought to the front as saviours of the situation quite a 
number of general officers who have risen from the scien- 
tific branches of the service, and who were rather passed 
over by the authorities at the commencement of hostilities. 
They were all carefully trained as Woolwich cadets, and 
with two exceptions (Roberts and Warren) were com- 

tition cadets. Yet this is the precise moment chosen 
fy the Secretary of State to offer commissions in a hurry, 
253 of such commissions being for the Royal Field and 
Royal Horse Artillery, than which no. service exists re- 
quiring higher training or more scientific attainments! 
There is no real hurry, except for purposes of patronage or 
the mistaken idea of putting British troops under Colonial 
officers, when any number of highly educated English- 
men, Scotchmen, and Irishmen are available, and many of 
them have actually been specially and expensively trained 
for the very purpose of obtaining such commissions. The 
guns will take some time to manufacture, the batteries 
will take many months to form, and during this period 
the extra officers.required could have been passed into the 
Royal Military Academy by examination, and have 
received a certain oe making them far more use- 
ful as officers during the whole of their subsequent career. 
The age for admission as cadets might be increased, and 
bewhiskered individuals allowed to enter as cadets as of 
yore. The lowering of the maximum age was a great 
error, without rhyme or reason, considering the early 
age of compulsory retirement now ruling in the services. 

To a great though lesser degree the above remarks 
apply to Sandhurst and the infantry commissions for the 
fifteen new regiments. 

The cadets both at Woolwich and Sandhurst at the 
present moment will have a real and lifelong grievance 
against the present Government if their scheme be carried 
into effect without modification. 

The cadets should be the first to profit by an augmen- 
tation. They have deliberately chosen the cdreer of 
soldiering ; a great war comes, it is their legitimate occa- 
sion, and they should not be robbed of it. 

As regards the war, it is rather disappointing that 
Kimberley was made the chief objective of the cavalry 
division at a time when Cronjé was slipping through our 
a with his 10,000 Boers. 

he relief of Kimberley would have occurred automati- 
cally a day or two later. 
Yours faithfully, 
February 18, 1900. Fre~p OFFICER IN ’84. 








IMPACT. 
To THE Eprror or ENGINEERING. 

Sir,—The very interesting experiments of Mr. Keep, 
published in your issue of the 9th inst., should help to 
clear the way for further information on the effect of 
shock on material. 

The velocities, however, are so low that it seems to me 
an interesting article from some of your many correspon- 
pent on the other end of this subject, viz., impact of 

ammers at high velocities, ¢.g., projectiles, would be of 
great interest. 

Thave had occasion to require to break pieces of steel 
and iron from time to time, and among other things I have 
noticed that, for example, a piece of steel of rectangular 
section, 5 in. by 24 in., and 24 in. long, had to be broken 


break ; and when the oe were brought gradually 


closer there was a point about 7 in. apart, where fracture 
took place with the greatest ease; but as the supports 
were brought still closer together, breaking me diffi- 
cult. This was on steel with .3 carbon. Can any of your 
correspondents say why supports 6 in. to 7 in. apart in 
this case should be the point where fracture takes place 
most easily ? 
Yours, &c., 
H. Erskrnz MvrrHgab. 
Cart Forge, Glasgow, February 14, 1900. 





THE CIRCLE SQUARING LAY-OUT. 
To THE Eprror oF ENGINEERING. 

Srr,—As many of your ingenious correspondents are 
perpetually hungering and thirsting for something mathe- 
matical to dash their brains against, perhaps the follow- 
ing little problem, for lack of a better, may serve their 
turn. 

Wanted, the circumference and the area of a circle? 

First, draw your circle. 

Then draw a vertical centre line AC B. From A draw 
a line A E at 45 deg. to the horizontal tangent D E as 
shown. With A F as radius and. A as centre, describe an 
arc cutting the tangent at D. From A draw a line AG 
at 60 deg. to the tangent as shown. With A Gas radius 
and A as centre describe an arc cutting the tangent at E. 

Then D E is half the circumference. 

Join D B and B E. : 

Bag the triangle D B E shall be equal in area to the 
circle. 

If we try a 3-in. circle we shall find that D E measures 
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444, in. bare, say 4.712. Twice this is 9.424 in., the 


circumference. And this agrees with the Tables to the 
third place of decimals. 

Again, the area of the triangle on the base 4.742, and 
height 3 in. is 7.068 square inches, and this agrees with 
the Tables to the third place of decimals. 

How is this? Well, the following hint must suffice: 
The sum of /2 + J/3is measly eval tom. 

Now, this is quite near enough for all practical purposes, 
nicely to n the century with. It is 
have seen yet, but it is not my guess. 

Yours truly, 


JAMES HORSFALL, 
Manchester, February 19, 1900. 


and will do ver 
the best guess 








HIGH MELTING RATIOS. 
To THE EpitoR OF ENGINEERING. 

S1r,—In these days of highly-priced coke, the thoughts 
of those owning or having charge of foundries turn with 
even more than usual solicitude to the ever-interesting 
question why it takes so much coke to melt the iron. 

Having heard of all kinds of wonderful ratios, of much 
iron melted by little coke, it is galling not to be able to 

et it done by those. controlling and working the cupola. 
Fo have to put — a beggarly 7 of iron to 1 of coke, 
when 16 to 1 has 
can be borne. 

I suppose we must take it that iron has been melted 
with a ratio of 1 of coke to 16 of iron, that is, 7 lb. of 
coke melted 112 lb. of iron, but we have not heard what 
was cast with the iron when it was melted. What was 
the class of work cast? How many castings were mis-run ? 

The answers to these questions are quite as important 
as knowing the ratio of iron and coke. In fact, the bald 
statement that 16 lb. of iron may be melted by 1 Ib. of 
coke in a cupola, patent or otherwise, is worse than use- 
less to founders ; itis positively injurious and mischievous 
in its effects. * : 

The capitalist owning a foundry, but not sufficiently 
practical to know how absurd such a claim is, naturally 
enough is misled by such statements, and his opinion of 
the capacity of his manager, foreman, and cupolamen is 
lowered by the, to him, sad fact, that they do not know 
much about melting, else they could get for him this 16 
to 1 ratio. 

Foundry —— and foremen again are very averse 
from giving any hint to fellow managers and foremen of 
what their melting ratio is. Frightened by this 16 to 1 
bogey, and afraid to show their inability te get anything 
so grand, they ey on an air indicative of what wonders 
they could unfold if they cared to speak. 

It is amusing and instructive to read of some of those 
wonderful meltings. Whether by accident or a sudden 
failure of memory, they leave out of consideration the 
coke used in kindling up the cupola, and also that form- 
ing the bed, but they m to give the weight of coke 
recovered when the melt is done. 


mn got by others, is almost more than 





with a 15-owt, falling 5 ft. Well, when the = rts 
id net 


were placed, say, 20 in, apart, the piece bent, but 


Did we not knew better we might conclude that there 








existed a charitable organisation for the propagation of 
high ratios, giving away coke to be used as in 


— 

here are many clever founders, and a few that are nob 
clever ; but unless the conditions, such as type of cupola, 
blast, quality of coke, quantity of iron to be melted, dis- 
tance to be carried, an of work to be cast, are 
known, it is difficult to say whether a certain consump- 
tion of coke is extravagant or economical. 

This ‘much is sure : to save coke and have badly melted, 
dull iron, and mis-run castings, is very economy. 

There is only. one worse extravagance, and that is 
high coke consumption and badly melted iron. When | 
that is the case some one wants looking after. 

To test the reality of one of these claims of wonderful 
melting, an invitation was sent to the makers of one of 
those ** high ratio” cupolas to send a man, if they had one, 
who could show how to get, not 16 to 1, but 10 to 1, as 
we were melting under 8 lb. of iron with 1 lb. of coke. 
The reply came, saying that, considering the class of 
work we did, they considered our ratio very satisfac- 
tory, and such as they could not hope to improve upon. 

hus we see that there is no 16 to 1 ratio in cupola 
neo and if the ghost of it walks the land, it is time 
it was laid. 

If anyone contemplates astonishing us with a relation 
of their feats in melting, will they kindly give us the 
weight of al? the coke used, amount of iron weighed into 
the cupola, class of work cast, and the percen of 
waster castings and mis-runs due to the condition of the 
iron? 

Then we shall have something to imitate, possibly to 
envy, and high ratios will become an incentive sauce | of 
an exasperation. 

Ge RobERT BUCHANAN, 

Birmingham, February 17, 1900. 








ROYAL METEOROLOGICAL SOCIETY. 

THe monthly meeting of this Society was held on 
Wednesday evening, the 21st inst., at the Institution of 
Civil Engineers, Great George-street, Westminster. 

Mr. E. Mawley, F.R.H.S., read his report on the 
phenological observations for last year, in which he 
showed that the weather for the year ending November, 
1899, was chiefly remarkable for its ” ¢ temperatures, 
scanty rainfall, and splendid record of sunshine. The 
winter and summer were singularly warm seasons, while 
the autumn was also warm, but during the three spring 
months rather low temperatures — in the early 
part of the flowering seasun, while plants came into 
blossom in advance of their mean dates, but after March 
they were mostly late in coming into bloom. Taking the 
country as a whole the best farm crop of the year was 
wheat, the yield of barley proved also good, while oats 
were anny under average. The crops mostly affected 
by the dry weather were those of hay and turnips, the 
latter being in most districts exceptionally poor. The 
only part of the British Isle where the summer drought 
was not severely felt, was in Ireland, throughout a great 
part of which there was abundant keep in the pastures 
during the whole summer. This year was a very bad 
one for fruit. The yield of apples, pears, plums, and 
strawberries varied greatly in different localities, but 
was in most of them much under average. 

Dr. R. H. Scott, F.R.S., read a paper giving the re- 
sults of the percolation experiments which have been 
carried op at Rothamsted Sag! J. B. Lawes and Sir 
J. H. Gilbert, from —— r, 1870, to August, 1899, 
Three gauges were used, with 20 in., 40 in., and 60 in. 
depth of soil respectively ; the area of each gauge bein, 
one thousandth of an acre. The amount of water col- 
lected at the depth of 40 in. is always in excess of that 
collected at 20 in., and also of that collected at 60 in. In 
the winter months more than half the amount of rain 
penetrates into the soil and is available for springa, 
_— in summer this amount only reaches a quarter that 
of the rain. 





PERSONAL.—We. are informed that Mr. F. T. Eggers 
has resigned his appointment of managing director and 
secretary of the British Schuckert Electric Company, 
Limited, of Clun House, Surrey-street, W.C., and entirely 
severed his connection with the company. Mr. Arthur 
G. Seaman has accordingly been appointed manager, and 
Mr. H. J. C. Wells seeretary to the company. 


Tue Late Mr. J. E. Toomas.—We + to record 
the death, on Friday, the 16th inst., at his residence, 
pet go Wrexham, North Wales, of Mr. J. E. Thomas, 
civil engineer and surveyor, at the age of ——- Mr. 
Thomas was connected with most of the Welsh railway 
schemes, dating as far back as 1860. He was engaged on 
the Hereford, Hay, and Eardisley (now Midland); Mid 
Wales (now Cambrian); Aberystwyth and Welsh Coast ; 
Ruthin, Denbigh, and Corwen; Oswestry and Whit- 
church ; and recently upon the Hawarden a, 
lines) ; and the Wrexham and Ellesmere. In addition to 
these, he was also engaged upon several schemes in 
different parts of England, and upon many light-railway 
schemes since the passing of the Act relating to these. 
Amongst the profession in Westminster, he was acknow- 
ledged a particularly able man on Parliamentary work, 
pod a an author of no —_ im - - 
geological subjects appertaining to his native land, an 
amongst them we ee | name ‘*The Rocks of C 
shire,” ‘*The Coal Measures of leg 9 and Flint- 
shire,” and ‘‘ The Mineral Resources of ” the latter 
being written on the instigation of Sir Edward Watkin, 
who took an active interest in piloting the Welsh Rail- 





ways Union Act through its many vicarious —_ to 
suceess. Mr. Thomas leaves one son and three daughters. 
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A PECULIAR RAILWAY ACCIDENT. 


THE accompanying engraving illustrates a some- 
what remarkable accident which occurred on a branch 
of theCleator and Workington Railway on Friday morn- 
ing last. On the previous night, as most people may 
remember, there was a violent storm of wind and rain, 
which swept the whole of England and Scotland, 
carrying away all telegraph wires and the like, 
and bringing destruction to many coasting vessels. 
The Cumberland coast experienced the full effect, and 
it seems that the rain washed away about 40 ft. of 
the branch line, the rails and sleepers holding 
together and forming an unsupported bridge. The 
first down train fortunately consisted only of an 
engine and van, the latter being in front of the loco- 
motive, which partly accounts for the completeness 
of the wreck of the van, for as soon as both vehicles 
passed on to the aerial bridge, it dropped quite 30 ft., 
and the van was thrown on its end, while the loco- 
motive toppled over. It is really marvellous how the 
guard, driver, and fireman escaped without any bones 
being broken, yet it was so. The engine, it may be 
added, is a six-coupled wheel saddle-tank locomotive, 
built by Messrs. R. Stephenson and Co., Newcastle- 
on-Tyne. It appears not to have been injured much ; 
only one or two rods are bent. 





MISCELLANEA. 

Tue great facility with which ice can be obtained 
nowadays must go far to diminish the sufferings of our 
wounded in South Africa. Even in Kimberley we learn 
that there was a constant supply of ice to the hospitals 
throughout the siege, owing to the fact that it was 

sible to keep at work an ice-making machine on the 
De la Vergne system, which had been supplied to the 
De Beers Company two years ago by Messrs. L. Sterne and 
Co., Limited. 

Whilst successful manufacturers and others have spent, 
and continue to spend, large sums in endowing tech- 
nical and industrial schools in the States, it is amusing to 
note the course taken by certain of the trades unions 
there. Thus it is announced that the ‘Knights of 
Labour,” who earned an unenviable notoriety some years 
back by promoting a great industrial conflict in which 
they were badly defeated, now propose to endow a school 
of oratory. 


During the last three or four years, the Ochotsk 
Kamtschatka country has been carefully surveyed by 
a special commission, so as to ascertain the chances for 
developing the mining industry of the country. The 
work having been finished in that direction, the chief 
engineer proceeded to Kwantung (Port Arthur), where 
searches for gold were made, with most satisfactory 
results, All along the Kwantung coast there was found a 
profusion of gold-carrying sanc, which, with even the 
most primitive working, yielded excellent results; and 
there is every likelihood of the country also containing 
deposits of gold-carrying quartz. 

The sand blast has recently been applied to cleaning the 
iron lock gates at the Muscle Shoals Canal, Tennessee, 
preparatory to repainting. The plant needed was 
mounted on a barge, and consisted of a 12 in, by 14 in. 
stationary engine coupled direct to two 9 in. by 9 in. air 
compressors, Which discharged into an old boiler serving 
as receiver. Three blast-pipes were connected to this 
receiver and provided with the necessary regulating 
valves. The nozzles, which were # in. in diameter, were 
made of tool steel. It was found that perfectly dry sand 
was needed for use ; but taking this precaution the appa- 
ratus proved very efficient, some 44,500 square feet of 
metal being cleaned at a cost of about 14d. per foot. 


Some rather interesting figures on the friction of tackle 
were obtained in ——— with a fourfold tackle 
block by Lieutenant J. A. Bell and Mr. R. Grimshaw. 
The tackle in question had been lying idle for a long time, 
and the first test was made in its dirty state. In the 
experiments no account was taken of the weight of the 
rope, but the weight of the lower block was allowed for. 
The following figures were obtained : 





| 
Total weight lifted in pounds .. .| 641 | 841 | 1044 | 1241 
Theoretical force needed. . a --| 160| 210 | 260} 3810 
Actual force needed, block dirty oil 243 | 823 | 403 483 
3 » after cleaning ..| 213) 27 348 | 413 
~ »  afterlubricating | 195 | 255 | 345) 3878 
' 


ui 





At a meeting of the Ipswich 7 naiag Society, held 
on Monday, February 19, at the Museum, Siiehatesen a 
poeer on the “‘Theory of Earth Foundations” was 

y Mr. J. E. Peirce. Comparing the different kinds of 
foundations met with, the author remarked that founda- 
tions on rock were coatly, though'very safe, provided the 
rock was not fissured with seams of clay. Foundations in 
chalk should be well drained. Gravel proved one of the 
best subsoils for building on, provided the conditions were 
such as preclude it spreading laterally. It was advisable 
to disturb it as little as possible by digging. Clay was 
one of the worst materials on which to place foundations, 
as its volume altered much, with atmospheric conditions, 
and toavoid trouble from this source it was often neces- 
sary to carry the work down to a depth of 10 ft. or more. 


Fragments of cork, compressed into solid sheets, have 
been ded used as heat insulators ina numberof Ameri- 
can warships. The material, which is being introduced 
into this country by Mr. J. F. Butterworth, of 28, Queen 
Victoria-street, EC., is, of course, very light, and its 


resistance to the flow of heat is so great, that it has been 


read | 600 Ib. to 740 1b. is need 
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found possible to reduce the thickness of the insulating 
layer round the refrigerating rooms of the ships in ques- 
tion to 6 in., 13in. of powdered charcoal having previously 
been employed. In thinner layers the material is being 
also used to line certain of the state-rooms on these battle- 
ships, and is stated to check condensation, and changes 
of temperature therein. The material is made by sub- 
jecting the fragments of cork to a heavy pressure, and 
applying heat whilst the pressure is maintained. The 
granular mass, originally 4 in. thick, is thus reduced to a 
sheet of 1 in. in thickness, and weighing 15 oz. per square 
foot. The heat applied is stated to liquefy the natural 
gum of the cork, which cements the different particles to- 
gether, without the addition of another adhesive. 


Mr. H. 8. Hackert describes in the Rose Technic an in- 
teresting experiment in which air was used as a lubricant 
for ashort steel shaft rotating in a cast-iron bearing. The 
journal in question was 6 in. in diameter and 6} in. long, 
and was rather under 374, in. less in diameter than its 
bearing. The shaft being placed horizontally was started 
by hand, and at first would turn with difficulty, the sound 
proving that metal was rubbing on metal. hen, how- 
ever, a sufficiently high speed was attained, the grating 
ceased and the shaft would run noiselessly. Set rotating 
this way at a speed of 500 revolutions per minute, it 
would run for four or five minutes before the air film, on 
which it floated, would break down, and the metals coming 
in contact again the friction would quickly bring the shaft 
to rest. Micrometer measures confirmed the belief that 
the shaft was, during its rotation, supported on a film of 
air. The addition of oil increased the frictional resistances 
under the conditions noted, air proving a better lubricant. 
The matter is not likely, perhaps, to have any practical 
bearing, but is certainly of interest from a theoretical 
point of view. 


Some interesting notes on Heating and flanging pres- 
sures are given ina paper by Mr. H. V. Loss, published 
in a recent issue of the Journal of the Franklin Insti- 
tute. For riveting ? in. and { in. rivets pressures of 
60 to 70 tons are required on the rivets, the work done 
being abont 7200 foot-pounds for ? in. rivets and 9,500 
foot-pounds for { in. rivets. These figures apply to 
bridge rivets, less power being needed in boiler work, 
where rivets are shorter and the holes generally better 
finished, Under these conditions the pressures re, 
quired rg? be taken as follow: For § in. rivets, 
25 tons; for ? in. rivets, 33 tons; for { in. rivets, 
50 tons; for 1 in. rivets, 66 tons; for 14 in. rivets, 
75 tons; and for 1} in. rivets, 100 tons. For cold 
riveting pressures of 300,000 Ib. per square inch are 
needed. For cold prem 3 in. steel plates a pressure of 

= running inch, whilst with 
b, pressure per running inch 
In hot flanging much lower pressures are 
needed, the figures observed being 185 lb. per running 
inch for jin. plates and 380 Ib. for 4 in. plates. To 
remove waves and wrinkles on a flanged surface much 
higher pressures are needed, viz., about 1400 lb. per 
square inch of waved surface. 


In a lecture recently delivered before a meeting of the 
Franklin Institute, Dr. Coleman Sellers gave some inte- 
resting reminiscences of the early days of machine-tool 
building in America. Dr. Sellers’ experience extends 
back to the days when wood was quite frequently used 
for machine framings, lathe-beds, and the like, He 
relates that even in 1876 the theory of boring metals was 
we understood and seldom applied. Thus the 
Baldwin motive Works applied to Dr. Sellers’ firm 
for a boring mill to be capable of boring a 19-in. cylinder 
in nine hours, Dr. Sellers having studied the theory of 


y's in. plates, 710 lb. to 750 
is required. i 


such operations, concluded that the work ought to 
be done in three hours, and was prepared to guaran- 
tee a time limit of 34 hours. The order was conse. 
quently given to his firm, on the understanding that the 
machine was not only to bore the cylinders, but to counter- 
bore the ends for the piston clearances, to cut off the 
sinking head, and to face up the flanges. On actual trial, 
with a very hard and close-grained casting, the work was 
accomplished in 3 hours 20 minutes. The plan used, now 
so common, was first introduced by Mr. Asa Whitney for 
os chilled car wheels, who found that such work was 
best done in two cuts; the first, a deep cut, bringing the 
hole close to size, =e with a fine feed, whilst the 
finishing cut, a very light one, was executed with as broad 
a feed as possible. Under these conditions the edge of the 
finishing tool wears but slowly, whilst if a fine feed is used 
it soon begins to bore under size. 


Wells recently sunk by Messrs. Isler and Co. at Erith, 
Berkhampstead, Hatfield, and at shy wi afford some 
interesting information as to the underlying strata in 
these districts. The Erith well was 250 ft. deep, and 
the ground proved to be made up of the following 
beds: Made und, 5 ft. 6 in.; chalk, 14 ft. 6 in.; 
flints, 6 in. ; chalk, 4 ft.6 in.; chalk and flint, 96 ft. ; 
flint, 3 ft.; chalk and flint, 26 ft.; flint, 3 ft. 6 in; 
chalk and flint, 47 ft. 6 in. ; flint, 14 ft. ; chalk and flint, 
30 ft.; chalk, 18 ft. At Berkhampstead the strata proved 
to be as follows: Made ground, 2 ft.; clay and gravel, 
1 ft.; clay and flint, 1 ft. 6 in.; dark brown clay, 
4 ft.; flint and bbles, 3 ft. 6 in.; shingle, 8 ft.; 
yellow clay, 2 ft. ; chalk (rotten), 18 ft. ; chalk (firm), 74 ft.; 
chalk with layers of brown clay, ft.; chalk, 21 ft, ; 
total depth, 170 ft. At Hatfield the bore is 304 ft., 
and the tool passed through the following beds: Rough 
gravel and loamy sand, 16 ft.; yellow sands, 2 ft. ; 
rough gravel, 25 ft. ; gravel and clay, 5 ft.; chalk with 
occasional beds of flint, 256 ft. At Poplar the well sunk 
is 350 ft., the strata being as follows : le ground, 8 ft.; 
ballast, 17 ft, ; blue clay, 53 ft.; black - bles, 2 ft. ; 
shells and sand, 2 ft. 6 in.; dark sand, 3 ft.; grey sand, 
11 ft. ;‘sand and clay, 1 ft.; clay and shells, 10 ft. ; con- 
glomerated shells, 3 ft.; blue mottled clay, 2 ft.; red 
mottled clay, 6 ft. ; greensand and pebbles, 14 ft. ; 
sand and clay, 3 ft.; dark sand, 43 ft.; chalk and black 
flints, 91 ft. ; grey chalk, 12 ft. ; soft chalk, 68 ft. 





Tuer Sourn ArricaN Minine InTeREst.—A number of 
engineers and others connected with South African gold 
mines have been in Chicago recently, in consultation with 
manufacturers of mining machinery. Prevented from 
running their mines by the war, the visitors are seer 
gating the latest improvements in mining processes an 
machinery. 





Tue Exxcraic Licut at Griussy.—Mr. R. H. Bick- 
nell, C.E., held a Local Government Board inquiry * 
Grimsby on Monday, with reference to an application 
the Grimsby Town Council for authority to a3 
11,500/. for the supply of electric power in the — 5 
The deputy town clerk (Dr. Grange) stated that = 
was a deficiency of 551/. = the original estimate, 
10,9497. was required for ditional works. The or! ~os 
amount authorised to be borrowed was 43,500/., an 0000 
total, with the amount now — would be 56,! oe 
The borough engineer (Mr. M. F twee) said the additio! 
expenditure included an 350 bores owes, 
which, with boilers, agers ., would cost 6000/., ms 
16772. was required for consulting electrical enginee 





charges. 
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STEAM DYNAMO FOR 





THE RUSSIAN NAVY. 


CONSTRUCTED BY MESSRS.:- ERNEST SCOTT & MOUNTAIN, LTD., NEWCASTLE-ON-TYNE, 





Wz: illustrate on this page a direct-connected dy- 
namo constructed by Messrs. Ernest Scott and Moun- 
tain, Limited, of the Close Works, Newcastle-on- 
Tyne, for the electric lighting of a Russian torpedo- 
boat destroyer. The engine is, it will be seen, of the 
compound double-acting enclosed type, and is fitted 
with the makers’ system of forced lubrication. The 
high and low-pressure cylinders are arranged tandem 
fashion, their respective diameters being 4 in. and 
6} in., and the stroke is 4 in. The designed speed is 
550 revolutions per minute, and running at this rate 
and supplied with steam at 150 lb. initial pressure, 
the engine is capable of generating 17 effective horse- 
power. The speed is regulated by governors attached 
to the crankshaft, which operate an equilibrium 
throttle valve. The fittings supplied with the engine 
include a steam separator, with its water gauge and 
connecting pipe, drain cocks, lubricator, and indicator 
gear. The dynamo is of the two-pole continuous- 
current type, with the magnet coils placed above the 
armature, thus avoiding the risk of oil reaching the 
windings. The armature is drum wound, and the 
machine is designed to give 100 amperes at 100 volts 
when driven at 550 revolutions per minute. The 
armature shaft is, it will be seen, coupled direct to the 
crankshaft of the engine. In order to save weight, 
the extension bedplate which carries the dynamo is 
of brass, and it will be seen that both engine and 
dynamo are provided with an oil-retaining rim all 
round them, which catches any oil'which may escape 
from the bearings. 





Encuish CotontaL Coat.—The production of coal in 
the principal British colonies would appear to be steadily 
Increasing. Taking British India, New South Wales, 
Victoria, Tasmania, New Zealand, Queensland, Natal, 
the Cape of Good Hope, Canada, and Western Australia, 
we find an aggregate of 15,673,748 tons in 1898, as 
compared with 8,548,785 tons in 1888. The greatest pro- 
duction in 1898 was effected in New South Wales, viz., 
4,706,251 tons, British India ranking second with 
4,604,980 tons, and Canada third with 4,172,655 tons, 





Gord anp Pratina 1n Russta.—The new Platina 
Company intends to refine platina, gold, &c., in the 
Verchotury district, at the rivers Iss, Tura, and Altai, 
and in the Kungur district, at the Sserebrjannaja river. 
he company’s capital is 1,200,000 roubles. The labora- 
torium for gold working at Iekaterinenburg handled in 
1898 611 pood of gold, some 10 pood (361 Ib.) less than the 
revious year, owing to some Orenburg property changing 
ands. The yield of platina was, on the other hand, 
ri amounting to 363 pe about 19 pood in excess 
of the previous year’s yield. A French company—Com- 
pagnie Industrielle du Platine—has been formed for the 
a se of carrying on platina and gold washing, &c., in 
 Werchoturg district. The capital is 16,000,000 fr. 








INDUSTRIAL NOTES. 
THE returns relating to the state of the labour 


market show that employment continued good 
throughout the month in most of the principal in- 
dustries. The proportion of unemployed trade union 
members was lower than at any similar period since 
1890. As this general statement is based on 2548 
returns, 1756 from employers, 635 from trade union 
officials, and 157 from other sources, it may be said 
to represent the condition of most. of the important 
industries of the kingdom. The chart line for the 
current year starts from 2.5 per cent., which is about 


the average for the whole of last year, which was|g 


singularly free from fluctuations from the end of 
January to the close of the year. 

In the 136 trade unions, whose returns are specially 
tabulated, there was an aggregate of 521,833 mem- 
bers, of whom 14,252, or 27 per cent., were reported 
to be unemployed at the end of the month, as com- 
pared with 2.5 per cent. in the previous month, and 
3.0 per cent. at the same period of last year in 121 
unions, with a total of 486,094 members. The last 
and the first month of the year are always affected by 
the holidays, and nearly always by the weather, and 
by other circumstances. 


The figures relating to employment in the various 
industries show that employment in coalmining was, 
on the whole, about the eame as a year ago. At pits 
employing 450,204 workpeople, the time worked on 
an average was 5.13 days per week, as compared 
with 5.16 days at the same period of last year. In 
the ironstone mining employment continued good, 
but the time worked was not quite equal to that of a 
year ago. At mines and open works employing 16,901 
persons, the average time worked was 5.35 days per 
week, as compared with 5.49 days a year ago. But 
the weather affects those works more than it does 
coalmining. 

In the pig-iron industry employment continues 
better than a year ago. At the works of 116 iron- 
masters 381 furnaces were in blast, employing about 
25,911 persons, as compared with 379 furnaces in 
blast, employing 25,987 in the previous month, and 
372 furnaces, employing 24,679 persons a year ago. 
The slight fluctuations indicated by the figures given 
may be due.to temporary causes other than the state 
of trade, such as frequently occur in any large in- 
dustry. Certainly the demand for pig iron has not 
abated recently. 

In the iron and steel manufacturing industries there 
was a decrease in the number employed in the month, 
but employment continues to compare favourably with 
a yearagu. At the211 works covered by the returns, 
82,518 persons were employed as compared with 82,966 
in the month previous, and 80,100 at the same period 


of last year. The number of shifts worked at the 
three dates was 5.58, 5.63, and 5.60 tively. 
Here again purely local causes may have influenced 
the figures. 

In the tinplate industry there is further improve- 
ment. At the end of the month 418 mills were at work, 
including those engaged in the manufacture of black- 
plates, employing 20,909 persons, as compared with 
413 mills, employing 20,554 in the previous month, and 
318 mills, employing 16,000 persons a year ago. The 
chief danger in this industry is the almost perpetual 
friction in labour questions. 





In the engineering and metal trades group employ- 
ment has an same ne § and in some branches has 
even slightly improved. The proportion of unemployed 
union members was 2.3 per cent., as compared with.2.4 
per cent. at the same — of last year. Employment in 
the shipbuilding trades also remains good, with further 
improvement. The proportion of unemployed union 
members was 2.0 per cent. as compared with 3.7 per 
cent. a year ago. It is many years since the percentage 
was so low in this group of trades. 

Employment in the building trades is generally at its 
worst in mid-winter, but it has remained fairly eae 
considering the state of the weather for outdoor work. 
The proportion of unemployed in the unions reporting 
was 2.7 per cent., as compared with 1.7 per cent. a 
year ago. In the furnishing and woodworking. in- 
dustries there has been a falling off, the proportion of 
unemployed being 5.9 per cent. as compared with 4.3 
per cent. a year ago. In the glass trades there con- 
tinues to be improvement, the proportion of unem- 
ployed was 9.3 per cent., as compared with 13.6 per 
cent a year ago. In Yorkshire this trade suffered 
severely for a long time, but the recent revival gives 
hopes of better times. 





In the printing and bookbinding trades there has 
been the usual falling off at this season of the year, 
but on the whole employment is fairly good.- The pro- 
portion of unemployed was 4.2 per cent., as compared 
with 4.4 per cent. a year ago. 

Employment in the paper trades has continued good, 
the proportion of unemployed being 2.4 per cent., as 
compared with 3.2 per cent. a year ago. Both of 
these groups compare favourably with last year. 

In the leather trades employment continues good. 
The proportion of anenhigel was 1.8 per cent., as 
compared with 4.5 per cent. a year ago. In the boot 
and shoe trades there has been some improvement 
but in some districts trade is reported to be quiet. 

In the tailoring branches the conditions vary. Trade 
is bad in the bespoke branches; in the ready-made 
branches there has been improvement, employment on 
the whole being fairly good. In some centres, how- 
ever, there are complaints of slackness. 

The state of employment in the cotton trades, both 
in the spinning and weaving branches, continues very 
From the information collected relating to fac- 
tories employing 80,600 females, it appears that 97 
per cent. of those working in the spinning mills, and 
92 per cent. in weaving factories were on full time, 
the same as in the previous month, and as compared 
with 93 per cent. and 85 per cent, respectively a year 
ago. This is all the more encouraging, seeing that 
there is some misgiving as regards the supply of raw 
material in Preston, and some other districts in Lanca- 
shire. 

In the woollen and worsted trades employment con- 
tinues very good generally, but a slight decline is said 
to be apparent in some districts. Employment in the 
hosiery trades remains good. On the whole, the tex- 
tile trades have shared in the general prosperity in all 
departments. 

Employment at the docks and wharves in London 
continues fairly good as compared with a year ago, but 
is not quite so good as reported last month. Durin 
the four weeks the average number of men employ: 
was 15,762, as compared with 16,390 in the five pre- 
vious weeks, and 15,593 a year ago. But these fluc- 
tuations are incidental to dock and riverside labour at 
all the ports in the kingdom. 

In the agricultural districts the casual hands were 
not able to put in full time owing to the weather, but 
most of the regular farm labourers found some suit- 
able employment. There is not such a plethora of 
farm labourers at present as to enable farmers to dis- 
ees with their services, if some work can be found 

or them. : 





There were during the month 37 fresh labour dis- 
putes, involving 11,305 workpeople. Of that total 
8993 were directly, and 2312 indirectly affected. The 
corresponding number for the previous month was 28, 
involving 6116 workpeople ; and in the same month of 
last year there were 26 disputes, involving 2194 work- 
people. Of the 37 new disputes in the first month of 
this year, 11 were in the textile trades, 9 in the 
mining industries, 4 in the building trades, 4 among 
the dock and riverside labourers, and 9 in miscellaneous 





industries. The disputes old and new, which were 
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settled in the month numbered 41, involving 11,592 
workpeople. Of these, 14 disputes, involving 3085 
persons, were decided in favour of the workers; 
10 disputes, affecting 1557 persons, were decided in 
favour of employers ; and 14 disputes, affecting 6264 
persons, fn in a compromise. In the case of the 
3 remaining disputes, affecting 686 persons, certain 
matters were under consideration with a view to a 
settlement. 

The changes in the rates of wages were far more 
numerous, as regards the number of persons affected. 
Of the total number of workpeople (698,000) whose 
rates of wages underwent a change, 697,650 received 
advances, averaging 1s. 44d. per head weekly, and 
only 350 ee a decreases in wages averaging 
2s. 4d. weekly per head. The net result was an increase 
of about 1s. 4d. per head per week for the whole of 
the 698,000 affected. The principal increases were in 
the coalmining industries, the iron and steel, and the 
textile trades. Changes only affecting about 5300 
persons were preceded by disputes causing a stoppage 
of work. Changes affecting 159,300 persons took effect 
under sliding scales, and changes affecting 428,000 
were arranged by wages and conciliation boards or by 
arbitration without cessation of work. In the case of 
other changes, affecting about 105,400 persons, the 
disputes were mutually arranged by direct negotiation 
between the employers and the workpeople affected, 
or by the representatives of the parties interested. 
The above figures show how little strikes had to do 
with the changes enumerated, and to what extent 
—— endeavours are becoming successful jn labour 

isputes. 





The ‘‘ Amalgamated Engineers’ Journal” reports 
that the total number of members is 84,796, of whom 
1646 were on donation benefit, 2814 on sick benefit, 
and 3544 on superannuation; total 7004 on those three 
benefits, besides those on travel. This is a large 
army to relieve and support by voluntary effort, and 
that, too, oy men who pay their full share to the 
poor rate. The number on donation is not large in 
proportion to the whole, nor is it large in comparison 
with former years, especially at the Seseolar of the 
year, in mid-winter, where employment is usually at 
its worst. The votes recorded upon the proposed 
levy for the South African members are not large, 
but the proposal was carried by 8205 against 772; a 
6d. levy is therefore im on all members, except 
apprentices. The total amount set apart is 1800/., 
which will be used at the discretion of the council in 
aid of the families of the members sent to the front, as 
well as of those at the seat of war who are in dis- 
tressed circumstances in consequence of it. A curious 
case is mentioned in respect of the Compensation Act, 
namely, that persons sent out to jobs, that is from 
engineers’ shops, for example, to erect machinery on 
the spot, or to repair it, do not come within the four 
corners of the Act. Strange, but that appears to be 
the decision of the Courts, as in the case of the Bull- 
finch disaster. The proposals as to Parliamentary 
representation have Ted to the nomination of eighteen 
candidates, but the council rule that no general 
officer can be put in nomination, that is to say, can 
stand, while he holds an official position. This de- 
cision eliminates nine from the list. The council 
think, moreover, that only two should be selected. 
There is therefore to be another vote as to candi- 
dates. As regards the Parliamentary Conference 
only 27 resolutions were sent in, 18 for, and 
9 against. The council have appointed three de- 
legates. Mr. Barnes has an interesting article in the 
journal, entitled ‘‘ A Trip to Cocoa Town,” in which 

e describes the works and social arrangements at 
Messrs. Cadbury’s establishment. This seems to be a 
model working firm, in which the welfare of the 
employés is carefully attended to. Further con- 
ferences between the Employers’ Federation and the 
Society are reported as regards wages, piecework, and 
other questions. 


The report of the Boilermakers and Iron Shipbuilders 
is for the first time signed by the new general secre- 
tary, Mr. D. C. Cummings, as successor to Mr. R. 
Knight. In paying a well-deserved tribute to his pre- 
decegsor, he asks for s mpathy and support in the 
early days of his stewardship. That the union will be 
conducted on the old lines goes without saying, for 
the members have always eadorsed the action of Mr. 
Knight, even when he was most fiercely attacked b 
members of other unions, especially during the engi- 
neers’ strike and lock-out in 1897-8. The continued 
prosperity of trade is attested by the fact that the 
offices are besieged by inquiries for men, In five firms 
alone, mentioned in the report, 90 full squads of 
riveters and holders up are applied for. In the cir- 
cumstances the Council notify that in consequence of 
the , teed demand for this class of workmen no dona- 
tion benefit is to be paid to riveters and holders up 
under 50 years of age, unless they are under suspen- 
sion in accordance with the rules of the union. Angle- 
smiths, platers, and caulkers may still sign on for 
donation in accordance with the rules, but the condi- 





tions are to be strictly enforced. If any doubt exists 
as to the bond fides of the claimant, the executive 
committee are empowered to send for the house dona- 
tion book, and all further particulars, in order to see 
that there is no malingering. It is said that fewer 
orders are being booked; but this is usual at this 
period of the year. Strong efforts are being made by 
the Labour leaders on the Clyde to induce or compel 
the men to keep better time, so as not to lose the 
advantage of weekly pay conceded by the employers 
last year. The returns for the month show that 3181 
were on the funds, as compared with 3040 last month ; 
but there was a decrease of unemployed, from 991 to 
725 under the three heads enumera There was an 
increase on sick benefit from 1436 to 1834, and of 
members on superannuation from 613 to 622. The in- 
crease on the funds of 141 was due wholly to sickness 
and old age. Advances in wages are reported from 
Sesboan teens and Kidsgrove of 5 per cent., and from 
Burton on-Trent of 2s. per week. In London the Ship 
Repairing Employers’ Association have conceded an 
advance of 6d. per day under the heading of black 
money, that is by reason of the dirty nature of the 
work. The report is most encouraging as regards the 
state of trade generally, and the prospects are regarded 
as not discouraging. 





The position of the ens trades throughout 
Lancashire continues good. In some branches there 
is increased pressure, in a few instances less, but in 
the latter cases the decrease is prospective, not pre- 
sent. Activity is fully maintained in all branches. 
The number of unemployed members of trade unions 
is very much below the average, and the number is 
still decreasing. In the locomotive building establish- 
ments an increasing weight of new work is coming 
forward. One of the largest firms in Lancashire 
has enough work on its books to keep it going for 
two years, while other firms have a sufficiency to keep 
them well engaged for at least a year. Moreover, 
there are inquiries in the market for 80 new locomo- 
tives for different railway companies, so that in this 
branch there is plenty of work on hand and in pro- 
spect. In the constructive branches there is, per- 
haps, less pressure, but manufacturers of material 
report that they have more orders than they can 
execute, and there is no falling off in inquiries for 
supplies. The general state of employment is indi- 
cated by the fact that out of 22,613 members of 
trade unions reporting in the Manchester district only 
614 were unemployed, about the same as in the pre- 
vious month, the two worst months in the year. In 
the society reports, engineers, boilermakers, and 
brassworkers describe employment as moderate, iron- 
founders and machine workers as good. In the Oldham 
district employment is good in the engineering firms, 
slack in machine and tool shops. Ironfounders, 
brassfounders, patternmakers, boilermakers, spindle 
and flymakers report trade as good, tinplate workers, 
gasmeter makers, plate and machine moulders as 
moderate. In the. Bolton district employment ‘is 
less active; in Bury, Chorley, and sbottom 
trade is busy, and also at Wigan. At Black- 
burn and Burnley employment continues good. In 
the iron trades generally there is full activity with 
very little change, either as regards the demand for 
material, or in the matter of rates. The position on 
the whole is good, while the outlook generally is 
encouraging. In the Liverpool and Birkenhead dis- 
tricts, and at Barrow, there is similar activity in the 
engineering and shipbuilding trades. 





The position of the iron and steel trades in the 
Wolverhampton district continues good in most re- 
spects. Consumers and merchants alike press fresh 
orders for acceptance in spite of the successive 
vances in the association rates. Manufacturers of 
finished iron have their order books filled to repletion, 
far beyond the capacity of production, and are, there- 
fore, compelled to refuse many of the orders offered, 
where early supplies are stipulated. They will only 
accept contracts for supplies over the quarter at the 
rates that may then prevail. Raw material is now 
double the _ it was a year ago, and furnace coal 
has gone up from 10s. to 153. per ton during the last 
few months, and there appears to be every chance of 
further increase in price. Moreover, there has been 
some decrease in production of iron owing to the 
weather, so that supplies are still more behind. Marked 
bars are firm at the full quoted rates and for extras, 
while unmarked bars are fetching 5s. per ton more 
than the list prices of two or three weeks ago, when 
the advance was determined upon. But hoops also 
have further advanced to buyers, and also common 
sheets. Galvanised corrugated sheets are still quoted 
at the December rates. The steel trade is active in 
all branches, and rod and rivet iron are in demand. 
Altogether the position remains good. The engineer- 
ing branches are described as only moderate in the 
engineers’ report, but there is not a single member on 
the books as unemployed in the two branches of 386 
members, 





The iron and steel trades in the Birmingham dis. 
trict have been inconvenienced by the weather, both 
at the puddling furnaces and the forges, some works 
being obliged to come to a standstill. There was 
also a shortness of coal supply, the canals in some 
places being frozen, in other instances coal was 
obtained only with difficulty, so that shifts had to be 
abandoned by reason of scarcity of fuel. There has 
been, and continues to be, a great demand for coal 
for manufacturing purposes, the supply being inade- 
quate for the requirements. Plenty of inquiries for 
iron and steel are ee pony and prices are firm at the 
recent high level of rates. Marked bar makers are 
full of orders and refuse to book below list prices, 
But some of the uncompleted contracts were booked 
at much lower rates, and it is said that the firms are 
loyally executing all such orders, as far as possible, 
but deliveries are in some cases in arrear. It appears 
that buyers are plentiful for unmarked bars, but 
sellers are few, as they are well sold for the present, 
and are able to ask even higher rates. A slight lull is re. 
ported in the sheet trade, especially in the galvanicej 
department. Steelmakers are so full of orders that 
they are practically unable to entertain new business 
for some time to come. Pig iron is still limited in 
supply, prices being firm at all rates. In the general 
branches of trade there is plenty of employment. In 
branches of trade unions with 21,313 members, only 
393, or about 1.8 percent., are reported to be un- 
employed at this, the least busy, season of the year. 
In the engineering branches, seven report trade as 
moderate, and three as good. But out of 1377 full 
members only 12 are on full donation benefit, and 
8 on reduced benefit, so that there is little to com- 
plain of. Patternmakers, ironfounders, smiths, and 
strikers report employment as good; toolmakers as 
moderate. At Coventry and West Bromwich trade is 
good. The cycle trade is quiet ; the motor trade is 

ood. Employment in the brass and copper trades is 

fair. In 15 other iron, steel, and metal trades em- 
ployment is good, in six industries fair, in one mode- 
rate. At West Bromwich and Redditch employment 
generally is good; in the Lye district, moderate. 
Most of the lighter metal trades are well or fairly 
employed. Altogether, the position is good, and the 
outlook is favourable. 





The Austrian coal strike is not yet settled. The 
attempt to arrange a compromise, last week, failed. 
At fourteen meetings held, attended by, it is said, 
30,000 persons, a resolution was carried to break off 
the negotiations, as the offers of the employers were 
regarded as unsatisfactory, being ‘‘ illusory, and not 
serious.” 

At a meeting of 2000 miners held at Carmaux a re- 
solution was adopted in favour of an immediate strike 
if the grievances complained of are not remedied, and 
the demands of the men agreed to. 








GERMAN Maring.-—The merchant fleet of Henle 
comprised on January 1, 1900, altogether 878 vessels, 37 
of which were steamers with an aggregate net tonnage of 
636,379 registered tons ; 206 were sailing vessels with an 
aggregate net tonnage of 198,008 registered tons, the resb 
being fishing vessels, tug and salvage boats, and pleasure 
boats. Since 1898 the fleet has had an increase of 34 
vessels, with altogether 91,000 registered tons net, in 
addition to which, 37 steamers, with an aggregate tonnage 
of 200,000 registered tons, are in course of construction, 
about half of which are being built for the Hamburg- 
American line, and 13 for other Transatlantic lines. 





Tur Ratway Coat But.—The cost of the coal con- 
sumed in the locomotive = eephamey of the twenty 
principal British railways in the second half of last year 
was as follows: Belfast and Northern Counties, 10,854.; 
Great Central, 139,057/.; Great Eastern, 140,585/.; Great 


:| Northern, 162,863/.; Great Northern of Ireland, 30,254/.; 


Great Southern and Western of Ireland, 27,825/.; Great 
Western, 289,485/.; Lancashire and Yorkshire, 130, 5897. ; 
London; Brighton, and South Coast, 104,073/ ; London 
and North-Western, 311,091/.; London and South-West- 
ern, 144,548/.; London, Tilbury, and Southend, 13, 308%. 5 
Metropolitan, 22,666/.; Metropolitan District, et wor 
Midland, 279,0097.; Midland Great Western of Ireland, 
16,464/.; North- rn, 192,183/.; North Staffordshire, 
16,2611.; South-Eastern and London, Chatham, and 
Dover combined, 133,6941.; and Taff Vale, 21,548/.; 
making an te of 2,198,412/. The correspond- 
ing cost in the corresponding period of 1898 pl 
Belfast and Northern Counties, 11,059/.; Great Cen- 
tral, 87,4012.; Great Eastern, 116,029/.; Great Northern, 
123,462/.; Great Northern of Ireland, 29,0560. ; . 
Southern and Western of Ireland, 27,531/.; Great . 
ern, 258,937/.; Lancashire and Y ire, 95,3122. ; . 
don, Brighton, and South Coast, 93,2930. ; London an 
North. Western, 244,805/.; London and South- Wester, 
145,044/.; London, Tilbury, and Southend, 10,219/. B : 
—oT 21,5802. ; Metropoliten Diatzies, ant gy ; 7561. 
rH i 0) a ts “2 
lan "220, 9700.; Midland Great woh nie —. 12°91403 
-: and Taff Vale, 15,853/.; making oe 
aggregate of 1,832,829/. It will be seen that the increas 
outlay for coal upon the twenty systems last half-year 
was 355,583/. 
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REMOVING MANHOLE COVERS UNDER 
STEAM PRESSURE. 


Ir is almost inconceivable that a boiler attendant, 
with even the most rudimentary knowledge of his 
duties, would attempt to remove a manhole cover 
from a boiler before making sure that all the steam 
was down. One would naturally expect that the 
existence of pressure would at once suggest itself to 
the mind, and that self-protection would lead to the 
exercise of ordinary care. It too often happens, how- 
ever, especially at busy seasons and at holiday times, 
thst owing to undue haste in the matter of cleaning 
boilers for inspection, &c., the attendant incurs great 
risk by being ignorant of, or ignoring, the fact that 
ome pressure still remains in the boiler sufficient in 
amount to blow the cover away on the bolts being 
loosened, and perhaps fatally scald any one standing 
near. Between twenty and thirty cases of this nature 
have come to our knowledge, in which persons were 
either killed or seriously injured, and it is desirable 
that information and a warning should be again given 
to those in charge of steam boilers. 

As an illustration of the danger, and with a view to 
lead attendants to adopt what we may call common- 
sense precautions, we may refer to a case which re- 
cently occurred at the Prince of Wales’ Hotel, South- 
port, in which two men were killed. 

There were two boilers in use at the hotel, one being 
of the single-tube Cornish type, measuring about 16 ft. 
in length by 6 ft. in diameter. On a Saturday, the 
engineer, a man upwards of sixty years of age, 
had planned to. blow off the boiler for cleaning. It 
was usual to allow about twelve hours to elapse after 
the boiler had been worked, and then to blow off the 
water and steam. On the day in question the boiler 
was last used about six o’clock in the morning, and at 
four o'clock in the afternoon the engineer, assisted by 
a youth, evidently thinking that steam had been suffi- 
ciently blown off for his purpose, proceeded to unscrew 
the bolts of the manhole cover and break the joint. 
The work had only partially proceeded when a violent 
explosion occurred, the cover being blown off and the 
two men enveloped in a dense volume of escaping 
steam. The engineer, terribly scalded, managed to 
dash through one of the windows of the boiler-house, 
while the lad assisting him, and who was also much 
scalded, had enough presence of mind to rush through 
the door and make his escape. Both of the poor fellows 
were found to have sustained dreadful injuries, from 
which they died the following day. 

At the inquest the wife of the déceased engineer 
said he had been engaged at the Prince of Wales’ 
Hotel for eight years, and for nine years previously 
was engineer at another large hotel in the district. 
A sergeant of police in his evidence said he asked the 
deceased how the accident happened, and he replied 
that, ‘‘ thinking all the steam pea one he commenced 
to unscrew the cover of the manhole, and it blew off, 
and he was dashed through the window.” The engi- 
neer to the Southport Fire Brigade said that soon 
after the accident he examined the boiler and the man- 
hole. The cover was off_and was lying at the side of 
the boiler. The bolts had all been removed. The 
boiler was hot, and the steam that was then escaping 
from the boiler was just what could be expected under 
the circumstances. It was a very unsafe proceeding 
to attempt to take the cover off when the engineer 
did. The communication with the other boiler was 
quite shut off at the time. It was not customary, 
witness added, to have Board of Trade rules on the 
subject placed prominently ia boiler-houses. Mr. 
Stevenson, an engineer of Birkdale, called by the 
Coroner, said he had examined the boiler since the 
accident. He came to the conclusion that the junc- 
tion valve was closed. The blow-off.tap was only open 
very slightly, and he thought that the engineer must 
have misjudged the time after the water had dis- 
appeared below the gauge-glaes, and that he was under 
the impression that it had all got away, as a certain 
length of time was usually allowed for the boiler to 
become aay: The boiler generally was in good 
working order, and the accident was simply due to an 
error of judgment on the part of the engineer in 
pa mating to remove the cover before steam was fully 

own. 

The Coroner pointed out that the deceased engineer 
lost his life in coneequence of his own mistake, and 
that it had also brought about the death of his 
assistant. The jury returned a verdict of ‘‘ Death 
from misadventure” in respect to both cases. 

e recital of these simple facts may perhaps bring 
clearly before the minds of engineers and firemen the 
danger to be avoided. Even in first-class establish- 
ments, where competent men have been employed, 
accidents have occurred, and a lesson, therefore, may 
be learnt by all. The following hints on the subject 
were published many years ago by the late Mr. 
Lavington E. Fletcher, and their reproduction at the 
Present time may not be out of place : 

When a boiler is to be laid off for cleaning, not 


steam through them has absolutely ceased before the 
nuts of the manhole cover are removed. The adhe- 
sion afforded by the red-lead joint may be a trap, and 
lead to danger. Though there may be no pressure 
apparently remaining in the boiler, the adhesion of the 
jointing material holds the lid down for a time, but, on 
being slightly disturbed, it allows the lid to be sud- 
denly blown off, when a violent rush of steam ensues, 
sufficient (as we have seen in the case now reported) 
to inflict fatal consequences. It would be well also to 
open the glass water gauge taps or the indicator tap, 
and to note if any steam issues therefrom.” 

Under the head of ‘‘ Warnings” in an admirable 
sheet of Instructions to Boiler Attendants, which Mr. 
C. E. Stromeyer, chief engineer of the Manchester 
Steam Users’ Association, issued a short time since, 
the subject is concisely dealt with as follows : 

‘*Manholes: Before opening the manholes ease the 
safety valve so as to be quite sure that there is no 
pressure in the boiler.” 

These suggestions form a useful guide. To them we 
may add, never be in too great a hurry to remove 
manhole covers. — is very undesirable if it in- 
volves risking the life. The old Greek adage ‘‘ Hasten 
Slowly,” should be remembered, and the avoidance 
of the danger line should be the aim of a boiler 
attendant. 





THE JOHN COCKERILL COMPANY. 

ProGREss has just been reported by this important 
Belgian undertaking for another twelve months—that 
is, for the year ending June 30, 1899. The rough 
profit realised by the company in 1898-9 was 236,949/. ; 
and after providing for interest, depreciation of ma- 
chinery, elincatioas to pensions, and other funds, &c., 
the balance available for dividend was 83,6007. Out 
of this balance the council of administration recom- 
mends a dividend for the year of 4/. per 20/. share. 
This dividend will absorb 80,000/., leaving 3600/. to 
be carried to the credit of 1899-1900. The company’s 
mechanical construction shops were well employed in 
1898-9, and the profit realised was the largest re- 
corded in any year. since 1874. The company’s order 
books are also still well filled. Numerous orders are 
in hand for gas engines for blast-furnaces, a circum- 
stance which is taken to show that such engines are 
greatly appreciated in the industrial world. The council 
of administration is introducing various improvements 
into the company’s mechanical construction works in 
the shape of new tools and machines. The company’s 
boiler works realised last year a larger profit than 
that secured in 1897-8. The number of boi ers turned 
out last year was 140, and orders are in hand for 112 
more. ; 
The company’s forges have work in hand for eight 
or ten months in advance, and the bridge-build- 
ing works are also secured employment until the 
spring. The company’s shipbuilding works turned 
out several steamers and other vessels in the course of 
last year, and satisfactory profits were obtained. 
Some powerful American dredgers were built by the 
company for the Russian Government ; from a finan- 
cial point of view, the contract left something 
to be desired, but it was calculated to increase 
the company’s general reputation, the dredgers bein 
much admired, and having worked extremely well. 
The working of the company’s steamers last year 
was somewhat affected by the high rates current 
for coal; notwithstanding this, however, and not- 
withstanding also a considerable: outlay for repairs, 
the general results obtained for 1898-9 were better 
than those worked out in the bay year. The 
steamship service between Ostend and Tilbury is still 
carried on at some loss; but at the same time the 
deficit on working last year was much less than that 
of 1897-8, and the Council of Administration ho 
that the receipts will soon exceed the working 
charges. ; 
The company’s collieries were affected by the strike 
of April and May, 1899, which reduced the production 
for the year to the extent of about 18,000 tons, al- 
though it still left the output 13,000 tons in excess of 
that of 1897-8. It is estimated that the loss occa- 
sioned to the company by the strike was 2200/., while 
the workpeople concerned suffered to the extent of 
32401. The company’s calcining works suffered from 
the same adverse influence, the production of last year 
being reduced to the extent of 11,000 tons, while the 
cost of production was considerably increased. The 


Luxem wey, oes attended with satisfactory results 
in 1898-9. e expectations respecting the introduc- 
tion of the compressed air process for sinking 
galleries in the Ottange working were fully realised, 
The production of pig in the company’s blast-furnaces 
last year was reduced to the extent of 30,000 tons, by 
the stopping of two furnaces for repairs; notwith- 
standing this, however, the profit realised was higher 
in 1898-9 than in 1897-8, a considerable improvement 
having been established in the prices realised for the 
pig made. An engine of 200 horse- r on the Dela- 





only should the safety valves be pro up so as to 
be held open, but it should be bees ped all escape of 


fonts Eom the company’s mineral deposits in the| Th 


gases of blast-furnaces, has now been in uninterrupted 
ng erp for more than a year. A still larger engine 
of the same type is about to be brought into operation. 
The company’s ironworks are now confined to some 
puddling furnaces; but, notwithstanding this, the 
results obtained last year were good, in consequence 
of the decided improvement in selling prices. The 
profits were also increased by improvements intro- 
duced into tools, machines, and boilers; on the 
other hand, some labour difficulties. were expe- 
rienced during the past twelve months. The com- 
pany made 115,300 tons of steel last year; in this 
total rails figured for 63,420 tons, of which 40,800 
tons were sent abroad; the prices obtained were 
somewhat affected by American competition, but not- 
withstanding this, the profits realised in 1898-9 were 
larger than those obtained in 1897-8. The orders 
now in hand insure employment for the company’s 
steel works until May, 1900.. The company’s foun- 
dries were worked last year to their utmost produc- 
tive capacity, and the financial results secured were 
encouraging. The company’s wheel works were regu- 
larly employed last year, but the profits realised were 
10 per cent. below those of 1897-8. This is explained 
by the fact that the works were principally employed 
upon wheels for trucks, which do not yield such re- 
munerative results as those attending locomotive 
wheels. The orders in hand are still ample. The 
contracts pending in the various departments of the 
company’s operations at the commencement of October 
this year represented a value of 740,000/., as com- 
come with a corresponding value of 648,000/. a year 
previously. The number of workpeople employed by 
the company at the close of June, 1899, was 9897, as 
compared with 9721 at the close of June, 1898. The 
wages paid by the company in 1898-9 amounted to 
472,732/,, as compared with 447,448/. in 1897-8. The 
company also expended 36,786/. in 1898-9 for pensions, 
as well as for benevolent, medical, and educational 
purposes. The balance to the credit of the savings 
bank formed by the company for its employés and 
workpeople stood at the close of June, 1899, at 
219,083/., as compared with 232,763/. at the close of 
June, 1898, 





‘* Laxton’s ‘Price-Book.”—This valuable publication 
continues to increase in size, and the present issue— 
which, it a is ee re edition, contains no 
less than 736 pages of closely printed matter, exclusive of 
the advertisement sheets, Every branch of the building 
trades is dealt with at length, the body of each section 
being prefaced by useful general notes and memoranda. 
The electric lighting section has received special care and 
attention, and includes some of the insurance office and 
county council regulations. The legal department, which, 
in view of the constant adoption of new bye-laws, has 
me of extreme importance to the architect, is ade- 
uately dealt with, and the more obscure points in 
the building laws are illustrated by condensed reports of 
magisterial and judicial proceedings. 





Our Rams AproAp.—The exports of rails from the 
United Kingdom in January amounted to 40,851 tons, as 
compared with 32,870 tons in January, 1899, and 63,124 
tos in Janu 398. South Africa took 9213 tons of 
rails from the Mother Country in January, as compared 


| with 605 tons and 8213 tons; British India 8028 tons, ‘as 


compared with 20,409 tons and 25,152 tons; and Austra- 
lasia 5058 tons, as compared with 4187 tons and 4371 tons. 
The exports of rails to Egypt in January were 8227 tons, 
as compared with 7799 tons and 10,881 in the correspond- 
ing months of 1899 and 1898. The Argentine Republic 
took 3659 tons of British rails in January, as co d 
with 68 tons and 11,043 tons. The value of the ex- 
ported from the United Kingdom in January was 241,493/., 
as compared with 166,615/. in January, 1899, and 290,918/. 
in January, 1898. 


‘ Tar Western Union TeLecraPuic Copg AND INTER- 
NATIONAL CaBLe DirecToRY.—This universal edition of 
this famous company’s code-book, issued by the Inter- 
national Cable Directory Company, 30, Broad-street, 
New York, recalls alike in its size and admirable arrange- 
ment our immense London Directory. We have, first, 
a business directory, with the cable addresses of thou- 
sands of firms in the United States and international 
houses in various other countries in the world, and then 
a classification of the same firms under their trades and 
professions. The Western Union Pg oe hic Code 
occupies over 800 peges, and includes 157,418 each 
representing a long phrase, a company, or a , and im- 
portance must be attached to the admirable arrangement 
not only for composing, but for deciphering, a code cable. 
ere ig an index of the principal word of a phrase, con- 
taining some 4000 words, so that it is easy to find the 
phrase from the dominant word of the idea; while quan- 
tities, business terms, options, numerals, &c., are. all 
arranged in the same way. Moreover, words are left 
under each head for special ‘“‘ house” terms. Decipher- 
ing is still easier ; the 157,418 words are arranged alpha- 
betically. An indication of the up-to-dateness is sug- 
gested by the fact that there are 30 phrases on “liquid 
air” codified. The price is 2/., with reductions for lots 
of from 10 upwards. Subscribers of 3/. and upwards 
can be,included and codified. It is used by some 13,000 
subscribers, including the United States and Canadian 
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SUBMARINE TELEGRAPH ENTERPRISE. 


Tue Eastern Telegraph Company had an excellent 
half-year’s business during the six months ending 
September 30, 1899. The revenue of the half-year 
amounted to 474,950/. ; and after deducting wor! ing 
expenses, and the outlay incurred for the repair an 
renewal of cables, and after providing for depreciation 
of spare cable and income tax, 306,890/. remained, in- 
creased to 310,426/. by the balance brought forward 
from the previous half-year. Out of this balance, the 
directors provided for the fixed charges of the company, 
and for two quarterly dividends at the rate of 5 per 
cent. per annum. They further carried 10,000/. to the 
reserve fund for the maintenance of ships, 5000/. to 
the reserve fund formed in connection with the re- 
moval of the company’s head offices, 2000/. to the 
insurance of goods in transit fund, and 100,000/. to the 
general reserve fund, leaving 33,660/. to be carried to 
the credit of the next half-year. The various reserve 
funds formed by the company amounted at the close 
of September, 1899, to 1,326,492/., of which 1,237,640/. 
had been invested. With the view of providing addi- 
tional security for submarine telegraph communication 
between the United Kingdom and South Africa, land- 
ing rights at Cape Town have been obtained from the 
Cape Government for a third cable. The first section 
of this cable, from Cape Town to St. Helena, was com- 
pleted in September, and a further section was laid to 
the Island of Ascension in December. The continuing 
cable from Ascension to St. Vincent is now being 
manufactured, and will be laid in February. It is also 
in contemplation to lay new cables between South 
Africa com Australia ; and a proposal has been sub- 
mitted by the Eastern Extension, Australasia, and 
China Telegraph Company, in conjunction with the 
Kastern re Company, to carry out this im- 
portant work. The tariff is proposed to be reduced at 
once between Great Britain and Australia to 4s. 
per word, further reductions to 2s. 6d. per word 
to follow upon a sliding scale, according to the 
growth of revenue. This primd facie liberal offer is 
conditional upon the Eastern Extension, Australasia, 
and China Company being granted the same rights in 
dealing direct with the public in Australia as is enjoyed 
in other countries. The contributions from the staff 
and the Eastern Telegraph Company to the pension 
fund are proposed to be increased from 24 to 4 per 
cent, respectively, as it is deemed advisable that the 
retiring age should be 55 years, instead of 60 years as 
originally contemplated. The company adheres to its 
prudent policy of restricting its dividends to 7 per cent. 
per annum, and applying all its surplus profits to sundry 
reserve funds. This enables new works to be under- 
taken from time to time without any addition to the 
capital account. In the six months ending September 
30, 1899, the general reserve fund was increased from 
913,5431. to 924,928/. This result was attained after 
charging the fund with 100,000/. for the cost of new 
cables. This, of course, could not have been done had 
not an allocation of 100,000/. been made to the fund 
from revenue, while 11,941/. was received for interest on 
sundry investments. With regard to the charge of 
33,097/. involved by the repair and renewal of cables for 
the past half-year, it may be interesting to note that 
the company had four repairing ships at work, viz., 
the Chiltern, the Electra, the Mirror, and the Amber. 
The expenses of these ships for the six months endin 
September 30, 1899, amounted to 34,688/., to whic 
should be added 464/. for insurance of cable, and 
20,303/. for additional cable used, and sundry stores 
and expenses at stations, making an aggregate of 
55,454/., reduced to 33,097/. by the amount charged to 
the Spanish Government for repairs to cables, and to 
other companies for call of ships for cable-repairing 
purposes, and also for the hire of ships. The expenses 
of the Chiltern were 8864/.; those of the Electra, 
74302. ; those of the Mirror, 7673/. ; and those of the 
Amber, 10,721/. The Chiltern was engaged in repair- 
ing the Suakim and Perim No. 1 cable — times ; the 
Suakim and Perim No. 2 cable, and the Suez and 
Suakim No. 2 cable, twice; the Suez and Suakim 
No. 1 cable, four times; and the Suez and Aden 
No. 3 cable, the Perim and Aden No. 2 cable, and the 
Perim and Sheik Seyd cables. The Electra was 
engaged in repairing the Vigo and Caminha cable, 
and the Lisbon and Gibraltar No. 1 cable twice, and 
the Gibraltar and Malta Ne. 1 cable, the Vigo and 
Lisbon, and the Lisbon and Gibraltar No. 2 cables. The 
Electra was further engaged in repairing the Emden and 
Vigo cable for the German Ocean Telegraph Company. 
the Havre and Waterville cable for the Commercial 
Cable Company, and the Tarifa and Tangier cable for 
the Spanish Government. The Mirror was en; in 
repairing the Lisbon and Gibraltar No. 1 cable, and 
the Gibraltar and Malta No. 1 cable. The Mirror was 
further eng in repairing the Madeira and St. Vin- 
cent No, 2 cable for the Brazilian Submarine Telegraph 
Company ; the Havre and Waterville and the Western 
Waterville cables for the Commercial Cable Company ; 
and the Sennen and Canso No. 1 cable for the Western 
Union Telegraph Company 
in connecting Swakopmund with the Moseamedes and 


The Amber was engaged | been 





Cape Town cable, and repairing the same cable twice 
for the Eastern and South African Telegraph Com- 
pany. The Amber was further engaged in —— 
the St. Thomé and Loanda cable twice, the St. 
Thomé and Kotonou, the Accra and Grand Bassam, 
and the St. Thomé and Gaboon cables, the Bolama T- 
piece, and the St. Thomé and Principe cable for 
the West African Telegraph Company. The Amber 
also repaired the Bonny and Cameroons cable for the 
African Direct Telegraph er: 

The Direct United States Cable Company pursues 
the even tenor of ‘its way. The concern not been 
a very prosperous one, but its position ° gpa to be 
gradually improving. The share capital raised by 
the company amounts to 1,214,200/., and the whole 
of this amount has been expended in cables, &c. The 


company has no eo shares or debentures, a| po 


debenture loan of 73,3687. having been repaid in 
December, 1884, out of the reserve fund. The reserve 
fund has also provided 23,639/. towards the cost 
of removing cables and station from Torbay to Halifax, 
and diverting cable from Brown’s Bank. A further 
sum of 183,936/. has been provided from the reserve 
fund for the repair and renewal of cables from July, 
1877, to December 31, 1899. Finally, an expenditure 
of 11,2227. for land and buildings for stations has 
been charged off against the reserve fund. In the 
half-year ending December 31, 1899, the reserve fund 
was debited with 1990/. for the repair of cables. On 
the other hand, 15,000/. was added to the reserve 
fund in the second half of last year by a special allo- 
cation from revenue. This allocation, and the amount 
received on reserve fund investments, carried the 
fund from 382,366/. at the close of June, 1899, to 
401,694/. at a close = een pen 1899. The com- 

ny onl id in the last -year 3 per cent. upon 
Ite Pere capital, but if rod slat allosstion of 
15,0007. had not been made to the reserve fund, the 
dividend could have been carried to nearly 6 per cent. 
The future of the company appears to rs sagen very 
much upon the question to what amount the reserve 
fund should be carried. The capital expended by the 
company is 1,214,200/., and the reserve fund at present 
stands at 401,694/., or nearly one-third. Of course, 
the reserve fund is something also in the nature of a 
cable renewal fund. It is obvious that the reserve 
fund should in the ordinary course grow more rapidly 
as the investments made for it are increased, as the 
revenue from these investments will expand from 
year to year. This revenue is now between 12,000/. 
and 13,0007. per annum. 





COAL AND COKE IN RUSSIA. 


AccorDING to comparatively recent statistics, the 
aggregate number of coke ovens of the owners of coal 
mines and metallurgical establishments in the Donez 
district amounted to 2758. The Iusowka factory of 
the New Russian Company heads the list with 400 
ovens. Then comes the mining company of Alex- 
jejewsk with 370 ovens, then the South Russian Coal 
Company with 316. There is here a gap in the 
capacity, numbers 4 and 5 being Almasnaja Coal 
Company and the Russo-Belgian Wolynzewo Com- 
pany, with 180 ovens each ; the Russian Donez Com- 
pany has 156, the Uspensk Company has 120, and 
the Alexandrow Works, the Brjanski Company, W. 
R. Muxinow, and the Iekaterninow Mining Compan 
each have about 100 ovens, the rest having below 100 
each. Taking the average daily capacity of one of 
these ovens at 120 pood, the total daily output of the 
coke ovens of the Donez district would amount to 
331,000 pood, making the annual production 119,500,000 


The coal production of the Donez basin plays a 
most important part in the present development of 
the Russian iron pone i inasmuch as it represents 
the only supply of metallurgical Russian coke. The 
layers are certainly somewhat shallow, but the 
deposits embrace an immense area. The propor- 
tion of anthracite and semi-anthracite coal is, how- 
ever, large, so the quantity of coal suitable for coking 
becomes comparatively small. To a depth of 100 
sash., the gate quantity of coking coal ma 
be estimated at 60 milliards of pood ; whilst the cor- 
responding figure for the anthracite deposits amounts 
to milliards of pood. These figures do not, how- 
ever, re nt the total of the tes of deposits 
to the depth mentioned above ; but only the quantity 
likely to be contained in the coal mines which are 
being worked at present. In spite of this natural 
wealth, the Donez district cannot be said, by any 
means, to be worked to any adequate extent; and it 
is looked upon as an important problem for Russian 
engineers to solve, substituting anthracite for coke as 
far as possible. The coking itself is not done in a 
rational up-to-date manner, more especially, perhaps, 
as far as the utilisation of the auxiliary products go. 

At the River Miass, nacth-aiah ok the town of 
Tscheljabinsk, deposits of coal of high quality have 
discovered. These coals are very well adapted 
for metallurgical purposes, being very clean, only 





having 4 per cent. ashes. The deposits are on} 
situated a short distance from the important Techeh. 
jabinsk railway station, and as they are the only 
deposits, so far, in the whole of South Ural, their 
importance cannot yery well be overestimated. The 


deposits are located on some Cossack property, but 
have been rented by the parties who discovered them, 

The Ssudschenki coal deposits, which belong to the 
Crown, are situated between the stations Taiga and 
Ssudschenki, on the Central Siberian Railway. These 
rich deposits were previously unknown, and were only 
discovered by the building of the railway. There are 
at present some 200 men engaged in working them; 
they are supplied to the railway at 142 kopek per 

, and the output. is some 2500 pood per day, 

Several new pits are about'to be worked, and steam 

wer is to be applied, eee the daily production 

is expected to reach 25,000 pood. The mines will be 

directly connected with the railway. The quality of 
the coal is stated to be excellent. 

The researches for coal in the Trans-Baikal district 
have, so far, given no very satisfactory results. Several 
deposits have certainly been discovered ; but either 
the extent of them, or their location, or the quality of 
the coal, has been such that the deposits could not be 
worked with advantage, although for the railway 
alone it would be a tremendous boon to have local 
supplies of fuel. Some hopes are entertained that the 
deposits close to Tschindansk may prove more satis- 
factory and remunerative ; but they have not yet been 
sufficiently examined. 

It is admitted by Russian experts that the manner 
in which the coal deposits in Russia often are 
worked, leaves much to be desired in more ways than 
one. Labour is often difficult to obtain in sufficient 
number, and the mechanical arrangements are more 
often than not inadequate. Voices are being raised 
that the up-to-date American system should be 
studied, and, where it may be possible, adopted. 








Inp1ANA Naturat Gas.—The State Geologist of In. 

diana, who has recently made a thorough investigation of 
the condition of the natural gas belt of that State, reiterates 
his belief that the supply o in Indiana can last but a 
= time, and that the en wh its a for manu- 
acturing purposes is practically in sight. The pressure 
he finds to be geutinihe and steadily decreasing. Since 
the field was opened 13 years since, 5400 wells have been 
sunk, Of these, 2800 have been exhausted, leaving only 
2600 wells now producing, while the number is declining 
month by month. 


NorweciAn Marine.—The merchant fleet of Bergen, 
Norway, engaged in foreign trade was, at the beginning 
of the bey year, 151 vessels, with an aggregate ton- 
nage of 338,750 tons deadweight, against 149 vessels, with 
an aggregate of 320,000 tons, twelve months previously. 
During the year 12 new and new-built vessels (27,800 
tons) were added to the fleet, 9300 tons old vessels having 
been parted with. No old cargo steamers have been 
bought poo the year. In course of building for Bergen 
owners are 13 vessels, with an aggregate of 19,350 tons. 
All the Bergen vessels in foreign trade are, with an 
insignificant exception, steamers ; and it may be worthy 
of note that Bergen’s steamer fleet in 1890, engaged in 
foreign trade, had an aggregate of only 120,000 tors. 


Wuine’s Press Guipr.—Messrs. James Willing and 
Co., Limited, advertising contractors and publishers, 125, 
Strand, London, W.C., publish at the price of 1s. a handy 








Y | sized directory, which gives an alphabetical list of all the 


newspapers and periodicals issued in the United Kingdom, 
then a list for each county, and again a list for each 
town, while they are further according to the 
interest, profession, or trade they represent. It is almost 
impossible to find an interest not represented ; and it will 
surprise many to know that there are papers printed in 
Hebcow - a 3 that — . sngwes & 

r; that only two rs are included under the 4 
Ing * ‘ Literar: Com sa of the Insane,” and only two 
under “Prophetic!” There are also lists of papers in 
the colonies and foreign countries. There are 27 papers 
on the Continent printed in English. 


Gotp.—The value of the gold eored into the Vel’ 
Kingdom in January was 5,264,892/., as compared wit 
2,430,637/. in January, 1899, and 3,061,112/. in January, 
1898. Gold was only imported from British South —_ 
in January to the extent of 16,570/., as com —s 
1,843,3582. and 2,027,729/. in the corresponding monthis 0 
1899 and 1898 respectively. This falling off ares 
more than offset by the receipt of gold from the Unite 
States in January to the extent of 2,572,651/., as = 
pared with 2357/. and 15677, respectively. Gold was , 
imported from Germany in January to the extent 0 
1,227,264/., as compared with 25,0547. and 25,903/. respec- 
tively. pt imports of gold from tw 
ducing countries properly so called, it may be a ded tha’ 
the gold received from British India in January — 
valued at 181,583/., as compared with 131,063/. an 
139,760/. respectively ; while the imports from Australasia 
were valued at 553,423/., as compared with og 9 — 
332,631/. respectively. Gold was exported from the Uni : 
Kingdom in January to the extent of 1,387, 005/., hag 

red with 1 801, 028 in Lome eng ere a oes 

anuary, 1898. largest ex) e 
oule British India, viz., 718,300/., as compared with 
60,3457, and 350,0007. 
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THE STEAM ENGINE AT THE END OF 
THE NINETEENTH CENTURY.* 


By Dr. RoBeRt H. Txuurston, Cornell University. 


Tue wastes of our best engines + ° be to-day taken 
as usually not far from 20 per cent. thermal and 10 per 
cent. dynamic. At the beginning of the century they 
were, in Watt’s best engines, about 60 per cent. thermal 
and 15 to 20 per cent. dynamic, as shown on the diagram, 
Fig. 1. The p ss of the century is seen to have been 
mainly in the reduction of the internal thermal wastes. 
The progress of to-day is mainly in improvement of the 
thermodynamic efficiency by increasing range of pe typ 
tures worked through, and by ig the cycle in 
the direction of approximation more clearly to Carnot’s 
ideal. Its outcome atthe end of the century is seen to 
be indicated by the duty curve, 4s probably a duty of about 
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at the right, the corresponding waste on the left-hand 
scale. On the assumed basis, the perfect engine with 
efficient unity, é.¢., “pressure zero—were such an en- 
gine possible, would give a duty of about 1,200,000,000. 
Assuming a practical maximum of thermod ic effi- 
ciency of 30 per cent., the maximum attainable duty of 
the otherwise ect engine would be 360,000,000, above 
double the highest yet reached. 
ing the pound of fuel as representing in ordinary 
boiler practice 10,000 British thermal units delivered at 
the engine, the standard here assumed and taken as the 
basis of construction of the diagram corresponds to 
the now common basis of duty measurement, the work 
performed per million British thermal units supplied the 
engine, that standard which is accepted as the basis of the 
— computations to be here mtly given. 
e ‘‘ World’s Records” to 1895, as collated by Unwin, 
are given in the Table, with additions to date, 1899, by 


1880 1840 1850 1860 1830 1890 = 1900. 
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PER |.H. P. PER HOUR. 


Best TYPes OF ENGINE. 


1. Simple ; 2. Simple; 8. Compound, 3to1; 4. Compound, $to 1; 5. Compound, 7 to 1; 6. Com- 
pound, 7to1; 7. Triple; 8. Triple; 9. Compound ; 10. Compound, ?%to1; 11. Triple; 12. Triple; 
13, Compound ; 14, 15, 16. Quadruple ; 17. Quadruple. 


160,000,000 foot reat per pound of pure carbon burned 
in the furnace of the best contemporary form of steam 
boiler ; it efficiency being about 80 per cent. This diagram 
was constructed some years ago, and is therefore in the 
nature of a prophecy. 

It will be particularly interesting to observe, as time 
goes on, when and where the curve changes its curvature 
and assumes the ultimately inevitable concavity, indi- 
cating approach to the practical limit of gain by approxi- 
mation to the ideal. 

The record of actual performance to date, as accu- 
rately as it has been practicable to secure it, is the follow- 
ing, and the accuracy of the diagrams may be taken as 
within the usual limits of errors of observation and com- 

utation. It is reproduced above from an earlier paper 

or convenience of reference, and also as showing the fact 
that the progress anticipated in its original construction, 
some years before its first publication, les been curiously 
= very accurately following the prophetic line of the 
re Fe m. The points of observation on the curve are 
4 © highest, probably, accurate duties noticed, decade by 
decade, from the time of Newcomen and Watt up to and 
inclusive of 1890. The reported duties are reduced to a 
spn ventionsl standard—in millions of foot-pounds per 
Ib. of good coal—as nearly as practicable, and inacethed 








of paper read before the American Society 





* Abstract 
of Mechanical Engineers, New York meeting. 


the writer, marked with double asterisks, and with the 


addition of columns showing the corresponding “‘ duties,” | {7 


and the quantities of heat as nearly as can be ascertained 
for these duties, in British thermal units per indicated 
horse-power per hour. ‘This reduction is ni 
where steam pressures and particularly temperatures of 
feed water are widely variable, and where, as in the case 
of the Schmidt engine, the steam is superheated, and thus 
charged with considerable more heat per pound than in 
the case of saturated or nearly saturated steam. The true 
comparison lies between the quantities of heat from the 
furnaces, rather than quantities of steam from boilers ; 
although, in ordinary practice, the differences observed 
in the two systems of measurement are usually unim- 
ano ; the quantity of steam, per horse-power and per 
our, for efficiency unity, being almost invariably about 
2.3 Ib. for the condensing and 2.5 lb. for the non-condens- 


engine. 
Fhe beat graphical method of exhibiting the ‘‘ promise 
and potency ” of improved methods of use of steam of in- 
creasing pressure is, perhaps, that of — represen- 
tation in a manner already illustrated by the writer in 
other papers. Making the co-ordinates of our curves of 
efficiency the steam pressures, and the costs of power in 
British thermal a horse-power per hour, we may 
construct the anne diagram of curves of efficiency 


(Fig. 2) of this character, and upon it may inscribe the 
records, to date, of our most famous engines, 





_ The best work of American steam pumping engines 
includes that of those in operation at Milwaukee, Wis., at 
Chestnut Hill, Mass.; at Detroit, Mich.; at Buffalo, 
N.Y.; and at Indianapolis, Ind., all triple-expansio: 
and the Pittsburg quadru ion engine here added 
to the list. The performance of the other engines, tabu- 
lated by Mr. George H. and rted to the 
New England Water Works Association, ber 14, 
1898, may be read from the following statement. The 
duty attained by these machines es from 130,000,000 
to 150,000,000 of foot-pounds per million British thermal 
units supplied, while the expenditure of dry steam 
per indicated 
to 12.52; the steam —— at the engine varyin; 
from 121 Ib. to 176 Ib. All are large engines, an 
develop from 574 to 1185 indicated horse-power, All 
have ratios of total ex ion closely approaching 20, 
none exceeding 24. AML with one exception, have a 
piston speed not far from 200 ft. minute; the ex- 
ception attaining the remarkable re— for a pump- 
ing engine—of 600 ft. In three cases the friction 
is the usual minimum of about 10 per cent., while in 
two cases it is redu to the remarkable values 5.1 
and 4.6, if no error has arisen. The cylinder and 
jacket and receiver condensation amounts to from 22.5 
per cent, in the first, to 26.6 per cent, in the fourth, of 
which from about one-half to two-thirds is found in the 
a and receivers, the smaller value being the more 
usu 


Table showing Minimum Steam Consumption in 1899, 
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Simple Engine. 
Sulzer .. ..| 284) 87 372) 18.4 20,250} 88,000,000 
Corliss .. 137} 62 | ..| 17.5 {19,250} 92,680,000 
Compound. 
Dujardin ..| 548} 90 | 570] 18.46  |14,800] 120,400,000 
Sulzer .. ..| 247/85 | 493] 13.35  |14,700| 121,190,000 


Wheelock ..| 590) 160 | 612; 12.84 /14,100) 126,400,000 
McIntosh and | 
Seymour** ../1076; 125 | 800} 12.76 {18,000} 137,000,000 





Leavitt .. ..| 643; 185 | 871; 12.16 {13,400} 133,000,600 
Triple Expan- 
sion, 
Suizer .. ..| 615} 141 | 516; 11.85 /|18,000} 137,000,0C0 
Reynolds ..| 574) 120 | 203) 11.68 /|13,056| 140,817,000 
Leavitt** ..| 576} 185 | 240; 11.22 | 12,242) 141,855,000 
Snow** .. .-| 778} 166 | 215) 11.26 rf 150,100,000 
Quadruple. 
300 10.80 
Hall and Treat**|; 16 ao0} 220 = 18,500} 182,000,000 
500 : 
Nordberg**  ..| 712} 200 | 250) 12.26 (11,158) 162,948,824 




















The differences in steam pressure and in method of 
employing heaters and other heat-saving accessories in 
such cases are such as to make comparison, as will be 
shown more clearly later, a somewhat uncertain matter ; 
but the reduction of all statements of duty to a basis of 
1,000,000 thermal units as the unit of expenditure of heat 
at the point of supply eliminates all such differences 
except that of steam pressures, and it is then easy, as also 
shown hereafter, to secure a true comparison where seek- 
ing to a values of engine type. The ral de- 
pag of the engine giving the highest duty is as 
ollows : 

The Norbe one is a four-cylinder, quadruple- 
expansion machine, built by the Nord Manufacturing 
Company, the designs of Mr. B. V. Nord and set 
up at a station of the Pennsylvania Water pany, 
near Pittsburg, Pa., ——— under 200 lb. steam pres- 
sure, and under a head of about 600 ft. between well 
and reservoir ; delivering its water through a ——— 
of about one mile in length and of 30-in. ng it 
from the Allegheny River through a pipe 600 ft. long and 
24 in. in diameter. The water pressure at the pumps is 
thus about 275 Ib., normally. ae} S33 
The capacity of this engine is six million (6,000,000) 
> oe ons per twenty-four hours against a head of 
620 ft. The engine is designed to pump water from the 
Allegheny River, in which the variation of the water level 
is very great, nearly 40 ft. between the highest floodmark 
and extreme low water. : 

At the Wildwood pumping station there was a well, 
38 ft. in diameter, which was to be utilised for the new 
engine, and for two more engines of the same type. It 
was thus necessary to design an engine to go into mini- 
mum space, : 

Details were given at length and illustrated by draw- 
ings and half tones, and the results were carefully set 
forth in tables and di but the summation is all 
that can be given at this time. 


The duty reported was: 
Foot-Pounds. 
Per 1,000,000 British thermal units 162,948,824 
» 1000 lb. dry steam <a ..» 160,254,138 


The power devel was 712 indicated horse-power 
the capacity, 6,325,052 gallons per 24 hours against a head 
of 7 ft. e weight of Cy a steam per indicated 
horse-power per hour was 12.26 lb., which comparatively 
high ‘doom is accounted for by the transfer of steam from 
the reheaters to the feed system, and by the small amount 





ef heat absorbed nd, where the feed-water is 
heated, as here, to B11 eg Fahr. 


horse-power per hour ranges from 11.22’ 
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The heat expended amounted to 185.96 British thermal 
vnits per indicated horse-power per minute, 11,158 per 
hour, which figures and those for duty on the heat unit, 
the true basis, are about 10 per cent. better than the 
previous best record. They establish a new world’s 
record for the steam engine. . 

A trial made without heater shows well the influence 
of steam myer without special gain by feed-water 
heating. It gave a duty: 


Foot-Pounds, 
Per 1,000,000 British thermal units 147,525,000 
-» 1000 lb. dry steam ee eee 159,824,700 


and the weight of the dry steam per indicated horse- 
power per hour was 11.4 lb., showing clearly that the 
system of heating the feed water is to be credited with the 
exceptional economy of the machine and its unexampled 
duty, raising the world’s record from about 150,000,000 to 
about 163,000,000, The gain is not thus accounted for by 
simple increase of steam pressure ; which gain would have 
been expected tobe about one-third as great as thatobserved 
in this case, other things equal; nor is it to be attributed 
to the adoption of the q ruple expansion, rather than a 
i tn, 7 wom cycle. It comes principally from the 
improved thermodynamic cycle. 
rofessor Thurston concluded as follows : 

Summarising, we may state that the limit of progress 

attained to date is variously measured by these figures : 


Approximate Data in Best Practice. 
Duty on basis of 1,000,000 British 
thermal units, foot-pounds . 163,000,000 
Economy measured in British ther- 
mal units per hour per horse-power 11,160 
Economy measured in British ther- 
mal units per horse-power per 


minute Si ae ane Sa 186 
Economy, pounds, steam at 1000 
British thermal units per hour ... 11.16 


Economy in best fuel, 15,000 per Ib.; 
boiler at 80 per cent. efficiency, 
pounds per hour _... 1 


Economy measured by ain H = a, 

log p, ... ok nn es a 433 
Efficiency measured against perfect 

engine of Carnot, per cent. si 84 


Reviewing the history of the growth of this form of 
steam engine, it will be seen that its progress has illus- 
trated that of the machine in all its forms, and that the 
steam pumping engine gives the engineer a record of 
greater extent and of more representative character, as 
exemplifying the evolution of the machine, than does any 
other type. 








TIN ORE IN MEXICO. 

The Occurrence of Tin Ore at Sain Alto, Zacatecas, 
with Reference to Similar Deposits in San Luis Potosi 
and Durango, Mexico.* 

By Epwarp Ha tsg, Puerto Berrio, Columbia, S.A. 


THE tin deposits of Durango, Mexico, have been ably 
described by Mr. W. R. In in a paper published 
in our Transactions in 1895.+ While the occurrences 
of tin ore in other parts of the Republic are similar in 
many respects to those in Durango, there are noteworthy 
local differences which, it is hoped, may lend interest to 
the present paper. 

The deposits examined by me in May, 1895, are found 
in the Serrania de Chacuaco, Municipality of Sain Alto, 
District of Sombrerete. ‘The workings are situated in a 
range of mountains having a general north-west to south- 
west trend between Sombrerete and Fresnillo; the most 
northerly claim (La Desparamada) being about six | es 
south-east of the former town. El Refugio lies about 
four leagues to the south-west, and El Calabrote eight 
leagues to the west of Fresnillo. The claims are from 
about 8425 ft. to 8775 ft. above sea level, and from 1500 ft. 
to 1800 ft. above Sain Alto, the position of which town is 
marked in the map printed in Mr. Ingall’s paper. 

In order to reach the claims, one uses the carriage road 
rom Sain Alto to the small tin colony of Las Gana; 
from the latter place to the mines there is only a rough 
mule track. _ 

The mountain range consists of a rugged, weathered, 
granite rock, remarkable for large grains of ns and 
is flanked by masses of rhyolite and rhyolite tuff of 
upper Tertiary age. The whole formation is broken up by 
narrow and steep winding arroyos and deep barrancas, 
mainly the result of denudation, and it appears to be a 
south-easterly extension of the tin-bearing belt of rocks 
north of Durango City. Here and there patches of schist 
occur ; but eruptive rocks largely predominate. 

The granite 1s divided up by a series of nearly vertical 
joint planes parallel to the main range (N.W. to S.E.), 
and is crossed at right angles by a series of still more 
clearly defined joints, while the rock is bedded or jointed 
horizontally as well—the result being that at the surface 
it is often weathered into curious prismatic columns, which 
give a peculiar to phy to the district. 

El Refugio.—These workings, situated in the depression 
of a hill having a general north to south direction, were 
a little over 30 ft. in depth, and had followed the main 
_— of the country (hard rhyolite), striking N. 20 deg. 

V. to S, 20 deg. E. and dipping W. 85 deg. These are 
crossed, almost at right angles, by another series of 
joints. The main joints are stained red, and are filled 
ere and there with reniform cassiterite from a knife- 
blade up to lin. or 2in. in thickness, In many places 





* Paper read before the American Institute of Mining 
Engineers. 
+ Transaetions, xxv., 146 ; see also xxvii., 428, 


the faces of the joint planes are in actual contact. There 
is no ap nce of a vein here. The deposit may be 
deonthal 46 vs occasional impregnation of rock joints 
with tin ore. e . 
On one of the red joints the markings sketched in 
Fig. 1 are distinctly visible in one place, which appears 
to supply evidence of local crumpling in the country 


A few hundred yards away a small pit (cata) had been 
opened on a seam of reniform tin ore, from 1 in. to 2 in. 
ick, and coursing in a general east to west direction. 
Clearly defined joints seen here run north-east to south- 
west and dip north-west. __ : : 
El Calabrote.—These workings (Fig. 2) were 50 ft. in 
depth by about 63 ft. in length, the general direction 
be ng E. and W., varying locally from E. 224 deg. N. to 
E. 33 deg. S., and dipping S. 65 deg. to75 deg. They 
were very irregular in character. : 
The deposit appears to haye the nature rather of a 
stockwork than of a single true vein. Several parallel 
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veins are crossed by others, and generally contain some 
tin ore, in reniform pieces, at and near the surface, and 
in more or less siliceous crystalline layers lower down. 
The country-rock is a reddish rhyohte, hard on the 
hanging-wall, soft and somewhat altered on the foot- 
wall, and here and there changing to a soft whitish rock. 
In one gem (B, Fig. 2) two soft el veins, each 
about 1 ft. in thickness, are separated by 2 ft. of altered 
rock. A sample from here assayed 0.6 per cent. of 
coarse tin. At A a vein from 4 in. to 12 in. thick, con- 
sisting of brownish —— layers, was sampled, and 
yielded 20 per cent. of coarse tin. The vein courses E. 
22} deg. N, and “; * to the south, while the rock-joints 
(termed cuartones by the miners) trend N. 22} deg. E. 
and dip 66 deg. E.S.E. At Ca similar vein from 8 in. to 
10 in. wide is seen going down in hard rhyolite. A sample 
yielded 11.6 per cent. of coarse tin. Nearly vertical joints 
cross the deposit here, having a north-east to south-west 
trend. At D two veins are separated by rhyolite 
conglomerate. The ore in these workings is asso- 
ciated with almost pure white kaolin, sometimes flesh- 
coloured and sometimes having a yellowish tinge. 
The cassiterite occurs as black specks in red jasper 
or in white opaque quartz, or in variously coloured 
siliceous and ferruginous layers (brown, yellow, white, 
black, red and chocolate-coloured). Cassiterite in distinct 
crystals could not be detected. The tin ore occurs not 
only in veins and joints, but also as black patches in the 
country adjacent thereto, probabl — small cavities 
in the rock. In washing tierras (fine stuff) from the vein 
and adjacent walls, rounded pieces about the size of 
peas are found, black outside, but formed of brown and 
yellow layers within. Fine yellow tin ore (metal acopolado) 
1s also obtained in washing the tierras. 

The tin ore, as already pointed out by Mr. C. W. 
Kempton,* would appear to have been deposited by pre- 
ference at the points of junction between the coed 
veins (probably in reality fault-planes) and the rock- 
joints. 

La Desparramada.—This claim was so named from the 
numerous scattered reniform fragments of tin-ore found 
on the hillsides below the workings. The general direc- 





* Transactions, xxv., 997, Atlanta Meeting, October, 
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tion of the deposit is N. 38deg. W. to S. 38 deg. E,, 
4 = a somewhat serpentine course. The dip is neat 
eg. - , 

It was opened to about 50 ft. in length and 40 ft, ; 
Sam. The country is rhyolite-tuff, softer near the vein, 
and with joints crossing the latter in a N.E. to §,W! 
direction, and dipping E. 68 deg. to 73 ~ The vein 
contains much feldspar, quartz, and some black specks 
Ss araggend cassiterite). At one point the vein is 30 jn, 
thick, and a sample yielded only 0.2 per cent. of coarse 
tin ; at another point, alittle higher up, it is 36 in. thick, 
and gave only a trace of tin. : 

The ore occurs in small black reniform pieces (rifiones 
or kidneys) and as fine red oxide, associated with feldspar, 
quartz, and micaceous iron. 

El Naranjo.—This is an old opencast on a hill on the 
south-east side of the same ge on The deposit strikes 
N.W. to S.E. and dips S.W. 75 deg., and is soft and of g 
red colour like the last. It shows in places on the hang. 








ing wall 18 in. of highly coloured rock containing streaks 


Fig .4. 
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of soapstone, and kidney-shaped pieces of tin ore and 
micaceous iron. This is said to be a very old working. 
The bottom being covered up, it could not be examined 
properly. i 
Las Cuevas.—This place is a small colony of tin- 
searchers (gambucinos) and smelters. Alluvial tin ore 
is found on the slopes and along the bottom of the various 
arroyos, and is extracted by simply removing the over- 
burden and washing the tin-bearing layer in bateas. cee 
tin is usually collected after heavy rains, and consists 0 
reniform and botryoidal pieces, varying in size from that 
of a pea to beautiful specimens of wood-tin (termed hucso 
by the gambucinos) several ouncesin weight. 
- "As the arroyos are numerous, run in various directions. 
and are, moreover, steep, narrow, and winding, no — 
quantity occurs in any one spot. It is said that = 
500 cargas (or about 624 tons, taking a carga at 250 ! .) 
per annum are brought _— tte ens an 
and are smelted in vas. ‘ar the 
portion is received during and directly afer the wet 
season, or from July to December. pen 
The ore is smelted with charcoal_in rough fone ur 
naces, from 4 ft. to 6 ft. in height. Figs. 3 to 5 are *% 
sketches made of a furnace 4 ft. in height, 6 ft. in ene 
and from 1} ft. to 2ft. in width. The centre and bai hes 
the furnace are formed of uncut stones and clay, t ; 
shaft itself being well lined with the latter. The ae 
and sides are built ef stones and mortar, The shaft # 
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the top is strengthened on either side by a large stone 
reaching from front to back (Fig. 3). The shaft measures 
12in. by 9in. at the mouth, diminishing to about 6 in. 
uare just above the tuyeres, while at the tuyeres it is 
gin. square. The hearth-opening measures 12 in. by 
Gin. The tuyere opening is 4 in. in diameter, and is 
Jaced about 10 in. above the base of the furnace. The 
Piast is produced by a double leather bellows* worked by 
hand (Fig. 6). Two tuyeres are used, 44 in. long. The 
ends projecting into the furnace are of iron, 8 in. in 
length. Above this they are of wood, covered with ox- 
hide for a length of 30in. The tuyeres slope downwards, 
and can be moved so as to impinge on the tuyere open- 
ings at the back of the furnace (see dotted lines, Fig. 6). 

In 1895 alluvial tin ore was purchasable at 9 cents (silver) 

r pound on the hills, or at 12} cents:placed at Las 

uevas. At Sain Alto white tin could be bought at 
90 dols. (silver) per quintal, or 400 dols. per short ton. 

San Luis Potost.—For the sake of comparison with the 
above, I give an abstract from a report by Senor Jesus P. 
Manyano, a Mexican engineer, written in 1890, and pub- 
lishedin 1893.¢. octy 

“Tin ore occurs in the mining zone of Santa Marfa del 
Rio, 22 kilometres south-west of the city of San Luis 
Potos{, on ranges of hills which are from 1866 to 2816 
metres above sea-level. The country is a trachytic por- 
phyry (rhyolite ?), sometimes exhibiting a columnar struc- 
ture and sometimes bedded. In the neighbourhood of 
the tin-deposit dykes or small masses of vitrophyre are 
invariably met with; hence the latter rock becomes a 
useful guide to their discovery. The ore is found in four 
different ways: | . : 

“1, In veins with gangue, or in separate kidney-shaped 
pieces (rifiones) as incrustations, or in nuclei of chalcedony 
or cacholong. He: : 

“9. As sticking within the walls of the vein (en las 
pegaduras producidas en las relices per la sublimacion 
estanifera del interior). : oe ot 

3” In conglomerates filling holes and cavities in the 
rock. 

“4, In gullies or on the slopes of hills, kidney-shaped, 
fragmentary or earthy, and forming a kind of placer. 

“The tin occurs alone, or is accompanied by micaceous 
iron, red hematite, topaz, &c. When the ore is nearly 

ure it is called metal de correa; when hematite pre- 
ominates or is present in equal quantities, it is termed 
plomillo.t 

“The Veta Honde, in the Hacienda de San Pedro (to 
the south of the zone) has been proved to a depth of 
40 metres, 60 metres to the east, and 40 metres to the 
west. The vein is 0.42 metre thick. In the Hacienda de 
Santiago the Rincon Grande vein is 0.2 metre thick. 
It has been worked 45 metres deep and 12 metres hori- 
zontally, and produced in 1882 more than 44,000 kilo- 
grammes of ore. : { 

‘In the Lonea de Pedernal tin occurs in a rock, which 
also contains gypsum in layers 0.012 metre thick, on an 
average. 

‘“‘A short distance to the east of the Inglesia del 
Desierto, north-east of San Luis Potosi, deposits of bis- 
muth and steatite are found with tin-stone. 

“Tn the Hacienda de Bledos, one Zavalo, a peon, ex- 
Loge tin, and in a few years made a capital of 50,000 

ols, (silver). 

“The vein of the Roquillo Mine, in San Pedro, now 
being worked, has a thickness of 0.02 and 0.29 metre, 
and has produced at its best time 250 arrobas, or 2750 
kilogrammes of ore in one week. 

“One Garcia exploited two mines, long distances apart, 
and in six months raised from 400 to 500 kilogrammes of 
state tin. 

“The ferruginous ore on an average yields 25 per cent., 
and the best ore from 35 to 80 per cent. of tin.” 

Potrillos, Durango.—Mr. Ingalls has given a very com- 
~ account of the occurrence of tin ore at Potrillos, 

urango, but, in citing the literature of the subject, 


appears to have overlooked a report written in 1891, and 


published in 1893, by Sefior Carlos Patone, a Mexican | been 


neer.|| The following is an abstract of that report : 

_ The country is a granitic or white porphyry of a rela- 
tively soft consistency, and is the rock called piedra acan- 
terada in the State of Durango. (Mr. Ingalls has shown 
that the country is rhyolite and rhyolite-tuff, principally 
the latter.) The tin ore is found in the veins as rounded 
masses from one or more grammes to many kilogrammes 
in weight. The kidney-shaped masses (gutjoles of the 
gambucinos), carried by the waters and deposited in the 
hollows and cavities of the arroyos and lower parts of the 
valleys, are known as placer-tin, arroyo-tin, or kidney-tin 
(estaiio de rifion). Elsewhere, the cassiterite is intimately 
mixed with crystalline oxides of iron, and sometimes 
penetrates the whole mass of the porphyry adjacent to 
the vein, converting it into a very friable rock. The two 
last form the gumbucinos call estatia de polvorilla§ or 





* At Tepezalé, in the State of Aguas Calientes, similar 
double bellows are used for supplying blast to small 
Copper-smelting furnaces, and are there termed guigola, 
according to Sefior Santiago Ramirez. 

t Boletin de Agricultura, Mineria ¢ Industria, 1893, 
Pp - a pad 

n the State of Mexico plomillos i i 
to particles ie ao illos is the name given 

I mag << Mineria é Industria,’ 1893, 


$ In Zatatecas, as well as in Bolivia, South America, 
polvorilla is the term given to finely disseminated argen- 
tite (plata negra) ; at Cerro de Pasco, Peru, it is used for 
on dark, powdery kind of ore rich in silver; at Tamaya, 
he polvorilla, according to Fuchs and De Launay, is 
& highly ferruginous pulverulent matter of a dark colour, 
nin small particles of phillipsite, forming the 
ing of the copper deposit near the rieh portions, At 





‘ polvorillo. Up to date the gumbucinos have only worked 
the gutjoles or coarse polvorilla varieties. In some mines 
(e.g., San Miguel) the tin is associated with a large quan- 
tity of wolfram ; in others occurs ruby tin durangite, in 
crystals of a beautiful red colour.* : 

n general the veins are of small thickness, commonly 
only a few centime and are termed hilos (threads) 
by the miners. In each locality various veins are met 
with, which rarely run parallel, but frequently cross each 
other in various directions. At the points of juncture, 
the veins increase in thickness to 40 or 50 centimetres, 
and sometimes up to 1 metre or more, the quantity of tin 
contained in the veins increasing in proportion. The dip 
of the veins (98 of which have been discovered) is very 
irregular, but rarely exceeds 60 deg. The general direc- 
tion, with a few exceptions, is N.E. to S.W. The tin 
veins are irregular, presenting no constancy in thickness, 
dip, or in quantity of ore. The percen of tin varies 
from 1} to 25, or even 30; but the abundance of the ore 
is nearly always in inverse ratio to the percentage. 

Tn the recent publications of the Geological Institute of 
Mexico there is a brief reference to the tin deposits. The 
following is a translation of the paragraph: _ 

‘‘'Tin occurs in Mexico in small veins running through 


lines of fracture produced by contraction, due to cooling, 
and to have been filled by direct emanation. The asso- 
ciated minerals are hematite, topaz, and, in some places, 
durangite—that is to say, two minerals which contain 
fluorine, thus bearing evidence of the identity of the agent 
employed by Nature in nine tin to the surface in the 
same state of combination and at different and widely 
separated geological periods, and always, be it remem- 
bered, in ie aoe acid rocks of the two series of erup- 
tives ; in the ancient series tin appears in ite contain- 
ing white mica, while in Mexico, where the most modern 
emanations of tin have taken place, it appears in rhyolite 
of the Upper Tertiary.”+ 





Buiast-FURNACES IN THE UniTED StatTres.—The number 
of furnaces in blast in the United States at the commence- 
ment of 1900 was 280, as compared with 237 at the 
commencemement of July, 1899; 200 at the commence- 
ment of January, 1899; 188 at the commencement of 
July, 1898 ; 188 at the commencement of January, 1898 ; 
and 145 at the commencement of July, 1897. The weekly 
productive capacity of the furnaces in blast at the dates 
named was as follows: January, 1900, 294,186 tons; 
July, 1899, 263,363 tons; January, 1899, 243,516 tons; 
July, 1898, 216,311 tons; January, 1898, 226,608 tons ; 
and July, 1897, 164,064 tons. Production experienced 
a slight check last month. sagen, December one 
furnace in Western Pennsylvania was blown out, while 
eight furnaces were banked in other quarters. On the 
other hand, four furnaces were started in December 
after having undergone repairs. Stocks of pig sold 
and unsold in the United States at the commence- 
ment of the new year were 127,346 tons, as compared 
with 113,693 tons at the commencement of December, 
111,543 tons at the commencement of November, 120,541 
tons at the commencement of October, 137,821 tons at the 
commencement of September, and 150,268 tons at the 
commencement of August. It will be seen that after 
steadily declining for some months stocks have again 
shown a tendency to increase. This, of course, accounts 
for the check experienced by production. 





AFRICAN TRANS- CONTINENTAL TELEGRAPH. — The 
African trans - continental tel ph line has already 
proved of great value, both to the Imperial Government 
and the British South African Company, in assisting to 
maintain an effective control over the administration of 
the territory north of the Zambesi. The line was com- 
pleted to Karonga, on Lake Nyassa, in October, 1898. On 
August 25 last, the Karonga and Abercorn section had 
completed to within 25 miles of Abercorn, on Lake 
Tanganyika, and a temporary telegraph office had been 
opened at the Saisi. e construction of the line has 
been delayed by scarcity of labour. A branch line, 
123 miles long, is being constructed from Domira Bay, 
Lake Nyassa, to Fort Jameson, in M’peseni’s country. 
In July, 1898, the British South Africa Company took 
over temporarily the maintenance and working of the 
African ns-Continental Company’s lines under an 

ment with that company ; and the whole of the line 
from Umtali to Lake Tanganyika is now worked and 
maintained under the supervision of the Postmaster- 
General of Southern Rhodesia. The African trans- 
continental telegraph line now consists of the following 
sections: Main wire, Umtali to Tete, 2164 miles; Tete 
to Chikwawa, 92 miles; Chikwawa to Blantyre, 26} 
miles; Blantyre to Fort Johnston, 115 miles; Fort 
Johnston to Kotakota, 1454 miles; Kotakota to Nkata, 
1024 miles; Nkata to porig e 130 miles ; Karonga to 
Abercorn, 199 miles; total 1027 miles. A branch, 57 
miles in length, has also been completed from Chikwawa 
to Chiromo. 





Peras, Oaxaca, Mexico, the name is given to altered 
marcasite, containing some gold. In Spain the term 
polvorilla is frequently applied to rich ores of a soft 
nature; the names illos and illones are similar. 
The first two words are simply diminutives of polvora 
(gunpowder) and polvo (dust) respectively ; polvilion is an 
instance of the augmentation of a diminutive. : 

* Mr. i= sa found no positive evidence of the associa- 
tion of wolfram with the tin ore of Potrillos. He makes 
no mention, however, of the San Miguel mine referred 
to above. 

+ Boletin del Instituto Geologieo de Mexico, Nes, 4, 5, 
and 6, 1897, pages 234-235. 





rhyolite. The veins appear to have been formed from | pg 





RULES FOR CONDUCTING STEAM BOILER 
TRIALS.* 


By a Committee of the American Society of Mechanica 
Engineers. 

I. DETERMINE at the outset the specific object of the 
proposed trial, whether it be to ascertain the capacity of 
the boiler, its efficiency as a steam generator, its effi- 
ciency and its defects under usual working conditions, the 
economy of some particular kind of fuel, or the effect of 
changes of ae eon, or operation, and prepare 
for the trial acco nly. 

Examine the boiler, both outside and inside; ascer- 
tain the dimensions of —— heating surf and all 
important parts ; and make a full record, describing the 
same, and illustrating special features by sketches. The 
area of heating surface is to be computed from the sur- 
faces of shells, tubes, furnaces, and fireboxes in contact 
with the fire or hot gases. The outside diameter of water 
tubes and the inside diameter of fire tubes are to be used 
in the computation. All surfaces below the mean water 
level which have water on one side and products of com- 
bustion on the other are to be consid as water-heati 
surface, and all surfaces above the mean water level whic 
ve steam on one side and products of combustion on 
the other are to be considered as superheating surface. 

III. Notice the general condition of the boiler and its 
equipment, and record such facts in relation thereto as 
bear upon the objects in view. 


If the object of the trial is to ascertain the maximum 
economy or capacity of the boiler as a steam generator, 
the boiler and all its appurtenances should e put in 


first-class condition. Clean the heating surface inside 
and outside, remove clinkers from the grates and from 
the sides of the furnace. Remove all dust, soot, and 
ashes from the chambers, smoke connections, and flues. 
Close air leaks in the masonry and poorly-fitted cleaning 
doors. See that the damper will open wide and close 
tight. Test for air leaks by firing a few shovels of smoky 
fuel and peg — the damper, Taper a ~ 
escape of smoke u, © crevices, or ing the 
flame of a candle over pan in the awk . 

IV. Determine the character of the coal to be used. 
For tests of the efficiency or capacity of the boiler for 
comparison with other boilers the oe should, if possible, 
be of some kind which is commercially regarded as a stan- 
dard. For New England and that portion of the country 
east of the Allegheny Mountains, good anthracite egg 
coal, containing not over 10 per cent. of ash, and semi- 
bituminous, Clearfield, Pa., Cumberland, Md., and Po- 
cahontas, Va., coals are thus regarded. West of the 
Allegheny Mountains, Pocahontas, Va., and New River, 
W. Va., semi-bituminous, and Youghiogheny or Pitts- 
aoe bituminous coals are recognised as standards. Big 
Muddy lump, an Illinois coal mined in Jackson County, 
Til., is suggested as being of sufficiently high grade to 
answer these requirements in districts where it is more 
capa obtainable than the other coals mentioned 
above. 

For tests made to determine the performances of a boiler 
with a particular kind of coal, such as may be specified 
in a contract for the sale of a boiler, the coal used should 
not be higher in ash and in moisture than that specified, 
since increase in ash and moisture above a stated amount 
is apt to cause a falling off of both capacity and economy 
in greater proportion than the proportion of such in- 


crease, 

V. Establish the correctness of all a 
the test for weighing and measuring. 

1. Scales for weighing coal, ashes, and water. 

2. Tanks, or water meters for measuring water. Water 
meters as a rule should not be used as a check on other 
measurements. For accurate work, the water should be 
weighed or measured in a tank. 

3. Thermometers and pyrometers for taking tempera- 
tures of air, steam, feed-water, waste gases, &c, 

4, Pressure gauges, —— gauges, &c. 

The kind and location of the various pieces of testing 
apparatus must be left to the judgment of the person 
conducting the test; always keeping in mind the main 
¥s > X 1.€., to obtain authentic data. 

I. See that the boiler is thoroughly heated before 
the trial to its usual working temperature. If the boiler 
is new, and of a form provided with a brick setting, it 
should be in lar use at least a week before the trial, 
so as todry and heat the walls. If it has been laid off 
and become cold, it should be worked before the trial 
until the walls are well heated. 

VII. The boiler and connections should be proved to 
be free from leaks before beginning a test, and all water 
connections, including blow and extra feed pipes, should 
be disconnected, stopped with blank flanges, or bled 
through special openings beyond the valves, except the 
arma sa? pipe through which water is to be fed to the 

iler during the trial. During the test the blow-off and 
feed pipes should remain exposed to view. If an injector 
is used, it should receive steam directly through a felted 
pipe from the boiler being tested. If the water is 
metered after it passes the injector, its tem should 
be taken at the point where it leaves the injector. If 
the quantity is determined on the suction side of the in- 
jector, and if no change of tem ure occurs other t 
that due to the injector, the temperature thus determined 
is properly that of the feed water. When the tempera- 
ture ¢ between the injector and the boiler, as by 
the use of a heater or by vaalle tion, the temperature at 
which the water enters and leaves the injector, and that 
at which it enters the boiler should all be taken. In that 
case the weight to be used is that of the water leaving the 
injector, computed from the heat units if not directly 


* Presented at the December (New York) meeting of 
the Society, 


paratus used in 
ese are : 











ne a 


woo ores: 





272 ENGINEERING. 





[FEB. 23, 1900, 








—————<— ne 








mining the moisture in the steam. A log should be kept 
on properly prepared blanks containing columns for re- 
cord of the various observations. 

When the ‘‘standard method” of starting and stop- 
ping the test is used, the hourly rate of combustion and 
of evaporation and the horse-power should be computed 
from the records taken during the time when the fires 
are in active condition. This time is somewhat less than 
the actual time which elapses between the beginning and 
end of the run. The loss of time due to kindling the fire 
at the beginning and burning it out at the end makes 
this course necessary. 

XIV. Quality of Steam.—The percentage of moisture in 
the steam should be determined by the use of either a 
throttling or a separating steam calorimeter. The 
sampling nozzle should be placed in the vertical steam 
pipe rising from the boiler. It should be made of }-in, 
pipe, and should extend across the diameter of the steam 
pipe to within 4 in. of the opposite side, being closed at 
the end and perforated with not less than twenty 4-in. 
holes equally distributed along and around its cylindrical 
surface, but none of these holes should be nearer than 
4 in. to the inner side of the steam pipe. The calori- 
meter and the o leading to it should be well covered 
with felting. enever the indications of the throttling 
or separating calorimeter show that the percentage of 
moisture is irregular, or occasionally in excess of 3 per 
cent., the results should be checked by a steam separator 
placed in the steam pipe as close to the boiler as con- 
venient, with a calorimeter in the steam pipe just beyond 
the outlet from the separator. The drip from the sepa- 
rator should be caught and weighed, and the percentage 
of moisture computed therefrom added to that shown by 
the calorimeter. 

Superheating should be determined by means of a ther- 
mometer placed in a mercury well inserted in the steam 
pipe. The of superheating should be taken as 
the difference between the reading of the thermometer 
for superheated steam and the readings of the same 
thermometer for saturated steam at the same pressure as 
determined by a special experiment, and not by reference 
to steam tables, 

XV. Sampling the Coal and Determining its Moisture. 
—As each barrow-load or fresh portion of coal is taken 
from the coal pile, a representative shovelful is selected 
from it and Real ina woe or box in a cool place and 
kept until the end of the trial. The samples are then 
mixed and broken into pieces not exceeding 1 in. in dia- 
meter, and reduced by the process of repeated quartering 
and crushing until a final sample weighing about 5 |b. is 
obtained, and the sizes of the nger pieces are such that 
they will pass through a sieve wit, — meshes. From 
this sample two 1-quart, airtight glass preserving jars, 
or other airtight vessels which will prevent the escape of 
moisture from the <n oe are to be Laaary wed filled, and 
these samples are to be kept for subsequent determinations 
of moisture and of heating value and for chemical analyses. 
During sald paige of quartering, when the sample has 
been reduced to about 100 lb., a quarter to a half of it 
may be taken for an approximate determination of 
moisture. This may be e by placing it in a shallow 
iron ay’ not over 3 in. deep, carefully weighing it, and 
setting the pan in the hottest place that can be found on 
the brickwork of the boiler setting or flues, keeping it 
there for at least twelve hours, and then ig om! it. 
The determination of moisture thus made is believed to 
be approximately accurate for anthractite and semi- 
bituminous coals, and also for Pittsburg or Youghiogheny 
coal, but it cannot be relied upon for coals containing 
inherent moisture. 

XVI. Treatment 0) Ashes and Refuse.—The ashes and 
refuse are to be weighed ina dry state. If it is found de. 
sirable to show the principal characteristics of the ash, a 
sample should be subjected to a proximate analysis, and 
the actual amount of incombustible material determined. 
For elaborate trials a complete analysis of the ash and 
refuse should be made. 

XVII. Calorific Tests and Analysis of Coal.—The 
quality of the fuel should be determined either by heat 
test or by analysis, or by both. 

The rational method of determining the total heat of 
combustion is to burn the sample of coal in an atmosphere 
of oxygen gas, the coal to be sampled as directed in 
Article V. of thiscode. The chemical analysis of the 
coal should be made only by an expert chemist. The 
total heat of combustion computed from the results of the 
ultimate analysis may be obtained by the use of Dulong’s 
formula (with constants modified by recent determina- 


tions, viz., 14,600 C + 62,000 (H - 2 ) + 4000 8, in 


which C, H, O, and 8 refer to the proportions of carbon, 
hydrogen, oxygen, and sulphur respectively, as deter- 
mined hy the ultimate analysis. 

It is desirable that a proximate analysis should be 
made, thereby determining the relative proportions of 
volatile matter and fixed carbon. These proportions 
furnish an indication of the leading characteristics of the 
fuel, and serve to fix the class to which it belon As 
an additional indication of the characteristics of the fuel, 
the specific gravity should be determined. 

XVIII. Analysis of Fuel Gases.—The analysis of the 
flue gases is an es; ly valuable method of determinin 
the relative value of different methods of firing, or of 
different kinds of furnaces. In making these analyses, 
great care should be taken to procure average samples— 
since the composition is apt to vary at different points of 
the flue. The composition is also apt to vary from 
minute to minute, and for this reason the drawings of 
gas should last a considerable period of time. Where 
complete determinations are desired, the analyses should 
be entrusted to an expert chemist. For approximate 
determinations, the Orsat or the Hempel apparatus may 
be used by the engineer, 





































































measured, and the temperature that of the water entering 
the boiler. See that the steam main is so arranged that 
water of condensation cannot run back into the boiler. 

VIII, Duration of the Test.—For tests made to ascer- 
tain either the maximum economy or the maximum capa- 
city of a boiler, irrespective of the particular class of 
service for which it is regularly used, the duration should 
be at least 10 hours of continuous running. If the rate of 
combustion exceeds 25 Ib. of coal per square foot of grate 
surface per hour, it may be stopped when a total of 
250 lb. of coal has been burned per square foot of grate. 

In cases where the service requires continuous running 
for the whole 24 hours of the day, with shifts of firemen 
a number of times during that period, it is well to con- 
tinue the test for at least 24 hours. 

When it is desired to ascertain the performance under 
the working conditions of practical running, whether the 
boiler be rly in use 24 hours a day, or only a certain 
number of hours out of each 24; the fires being banked 
the balance of the time, the duration should not be less 
than 24 hours. 

IX. Starting and Stopping a Test.—The conditions of 
the boiler and furnace in all respects should be, as nearly 
as posssible, the same at the end as at the beginning of 
the test. The steam pressure should be the same; the 
water level the same ; the fire upon the oe should be 
the same in quantity and condition ; and the walls, flues, 
&c., should be of the same temperature. Two methods 
of obtaining the desired equality of conditions of the fire 
may be used, viz.; those which were called in the Code 
of 1885 ‘‘the standard method” and ‘‘the alternate 
method,” the latter being employed where it is incon- 
venient to make use of the standard method. 

X. Standard Method of Starting and Stopping a Test. 
—Steam being raised to the working pressure, remove 
rapidly all the fire from the grate, close the damper, clean 
the ashpit, and as quickly as possible start a new fire 
with weighed wood and coal, noting the time and the 
water level while the water is in a quiescent state, just 
before lighting the fire. At the end of the test remove 
the whole fire, which has been burned low, clean the 
grates and ashpit, and note the water level when the 
water is in a quiesvent state, and record the time of 
hauling the fire. The water level should be as nearly as 
possible the same as at the beginning of the test. If it is 
not the same, a correction should made by computa- 
tion, and not by operating the pump after the test is 
completed. 

XI. Alternate Method of Starting and Stopping a Test. 
—The boiler being thoroughly heated by a preliminary 
run, the fires are to be burned low and well cleaned. 
Note the amount of coal left on the grate as nearly as it 
can be estimated; note the pressure of steam and 
the water level. Note the time and record it as the 
starting time. Fresh coal which has been weighed should 
now be fired. The ashpits should be thoroughly cleaned 
at once after starting. Before the end of the test the 
fires should be burned low, just as before the start, and 
the fires cleaned in such a manner as to leave a bed of coal 
on the grates of the same depth, and in the same condi- 
tion, as at the start. When this stage is reached, note 
the time and record it at the stopping time. The 
water level and steam pressures should previously be 
brought as nearly as possible to the same point as at the 
start. If the water level is not the same as at the start, 
a correction should be made by computation, and not by 
operating the pump after the test is completed. 

XII. Uniformity of Conditions.—In all trials made 
to ascertain maximum economy or capacity, the conditions 
should be maintained uniformly constant. Arrangements 
should be made to dispose of the steam so that the rate of 
evaporation may be — the same from beginning to end. 
This may be accomplished in a single boiler by carrying 
the steam through a waste steam Pipe, the disc e from 
which can be regulated as desired. Ina battery of boilers, 
in which only one is tested, the draught may be regulated 
on the remaining boilers, leaving the test boiler to work 
under a constant rate of production. 

Uniformity of conditions should prevail as to the pres- 
sure of steam, the height of water, the rate of evapora- 
tion, the thickness of fire, the times of firing and quantity 
of coal fired at one time, and as to the intervals between 
the times of cleaning the fires. 

The method of firing to be carried on in such tests 
should be dictated by the expert or person in responsible 
charge of the test, and the method adopted should be 
adhered to by the fireman throughout the test, 

XIII. Keeping the Records.—Take note of every event 
connected with the progress of the trial, however un- 
important it may appear. Record the time of every 
occurrence and the time of taking every weight and 
every observation. 

The coal should be weighed and delivered to the fireman 
n equal proportions, each sufficient for not more than one 
hour’s run, and a fresh portion should not be delivered 
until the previous one has all been fired. The time re- 
quired to consume each portion should be noted, the time 
being recorded at the instant of firing the last of each 
portion. It isdesirable that at the same time the amount 
of water fed into the boiler should be accurately noted 
and recorded, including the height of the water in the 
boiler, and the average pressure of steam and tempera- 
ture of feed during the time. By thus recording the 
amount of water evaporated by successive portions of 
coal, the test may be divided into several periods if de- 
sired, and the degree of uniformity of combustion, 
evaporation, and economy analysed for each iod. In 
addition to these records of the coal and the feed water, 
half-hourly observations should be made of the tempera- 
ture of the feed water, of the flue gases, of the external 
air in the boiler-room, of the temperature of the furnace 
when a furnace pyrometer is used, also of the pressure of 
steam, and of the readings of the instruments for deter- 


For ths continuous indication. of the amount of car. 
bonic acid peruse in the flue gases, an instrument may 


be employed which shows the weight of the sample of 
gas posing through it. 
XIX. Smoke Observations.—It is desirable to have a uni- 


form —— of po pew and recording the quantity 
of smoke produced where bituminous coal is used. The 
actual measurement of a sample of soot by meter ig 
recommended. ‘‘ XX. Miscellaneous” only applies to 
special tests, and may be omitted. 

XXI. Calculations of Eficiency.—Two methods of de. 
fining and calculating the efficiency of a boiler are recom. 
mended. They are: 

1. Efficiency of the boiler 


— Heat absorbed per pound combustible 
Calorific value of 1 1b. combustible ° 


2. Efficiency of the boiler and grate 
— Heat absorbed per pound coal 


“Calorific value of 1 1b. coal 


The first of these is sometimes called the efficiency 
based on combustible, and the second the efficiency based 
on coal, The first is recommended as a standard of com. 
parison for all tests, and this is the one which is under- 
stood to be referred to when the word “‘efficiency ” alone 
is used without qualification. The second, however, 
should be included in a report of a test, together with the 
first, whenever the object of the test is to determine the 
efficiency of the boiler and furnace together with the 
grate (or mechanical stoker), or to compare different fur- 
naces, grates, fuels, or methods of firing. The heat ab. 
sorbed per pound of combustible (or per pound coal) is to 
be calculated by multiplying the equivalent evaporation 
from and at 212 ~*~ pound combustible (or coal) by 
965.7 (Appendix a 
XXII. The Heat Balance.—An approximate “heat 
balance,” or statement of the distribution of the heatin 
value of the coal among the several items of heat utiliead 
and heat lost, may be included in the report of a test when 
— of the fuel and of the chimney gases have been 

e. 











LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 13th inst., the steel screw steamer 
Lochwood, built by Messrs. Craig, Taylor, and Co., 
Thornaby-on-Tees, proceeded to sea for her trial trip. 
The dimensions of the vessel are 299 ft. by 43 ft. by 
21 ft. 3in. depth moulded. The engines have been con- 
structed by the North-Eastern Marine Engineering Com- 
pany, Limited, Sunderland, the cylinders being 21 in., 

in., and 57 in. in diameter by 39 in. stroke, with two 
large steel boilers 160 lb. pressure. On a run of 1} hours 
a speed of a little over 12 knots was maintained. The 
owners are Messrs. Constantine, Pickering, and Co., 
Middlesbrough. 


On the 13th inst. the fine steel screw steamer Pen- 
mount, built by Messrs. Wm. Gray and Co., Limited, 
to the order of Mr. Richard B. Chellew, of Truro, was 
taken to sea for her trial trip. Her dimensions are: 
Length over all, 312 ft.; breadth, 43 ft.; and depth, 
22 ft. 3hin. Triple-expansion machinery has been sup- 

lied from the Central Marine Engine Works of the 

uilders, having cylinders 22 in., 35 in., and 59 in. in 

diameter by 39 in. piston stroke, and two large steel 
boilers adapted to work at a pressure of 160 lb. per 
square inch. A satisfactory trial run was made. 


The s.s. Shirley, had, on the 13th inst., a very suc- 
cessful trial, doing 11 knots. The Shirley is a large 

















steel screw steamer, built by Messrs. Wm. Gray and 
Co., Limited, for Messrs. Houlder, Middleton, and 
Co., London. Her dimensions are: Length over all, 
341 ft.; breadth, 47 ft.; depth, 27 ft. 4in. Her engines 
are of the ry ge type, supplied from the Cen- 
tral Marine Engine Works, and have cylinders 25 in., 
40 in., and 65 in. in diameter by 42 in. stroke. Steam 
is generated in two large steel boilers working at a pres- 
sure of 160 lb. per square inch. 


On Tuesday, February 13, the steel screw cargo 
steamer Sambia, which has been built by the Flensburg 
Shipbuilding Company, Flensburg, to the order of the 
Hamburg-American Line, went to sea for her official 
trial trip. Her ye dimensions are: 415 ft. by 
50 ft. 21m. by 30 ft. 3 in. moulded, having a deadweight 
capacity of about 7500 tons. Triple-expansion engines 
have been fitted by the engineering department of the 
firm. The cylinders are in., 44in., and 72 in. in 
diameter by 48 in. stroke, steam being supplied by two 
large double-ended boilers. During the trial the vessel 
made a speed of 11? knots. 








Water Suppty or Cape Town.—The water works com- 
mittee of the Cape Town Council has had under con- 
sideration for some time a comprehensive scheme for 
the better distribution of the water supply of the city. 
Inasmuch as the expenditure involved is very muc 
greater than the council could at present meet, the + weed 
mittee is of opinion that only such works as are 4 +f 
lutely necessary should be undertaken, and in this 
connection it has specially considered representation 
with regard to the need for laying the eastern high-leve 
main, the length of which would be approximate y 
13,000 ft., and which is estimated to cost 7000/. rtd 
means of this main it will be ible to supply the 
whole of the higher levels of the city in the eastern 
district, which is impossible under existing circumstances ; 
and the committee considers it desirable that this Hon 
portant work should be undertaken without further 
d 


elay. 
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“ENGINEERING” ILLUSTRATED PATENT 
- RECORD 


Compinep BY W. LLOYD WISE. 
@RLECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


mber of views given in the Specification Drawings is stated 
"a an an he nee none are mentioned, the Specification is 
not illustrated. : 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
wanch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. a aa 
The date of the advertisement of the o a “p 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of t lete Specification, 
ive notice at the Patent Office of | i to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


93,813, Siemens Brothers and Co., Limited. Lon- 
don. (Siemens and Halske, Berlin.) Galvanic Batteries. 
(3 Figs.) November 29, 1899.—This invention relates to a port- 
able battery with a liquid electrolyte, so arranged that it can be 
placed in any position without leakage of the electrolyte there- 
from. The chamber containing the electrolyte communicates 
with a llecting chamber only through a porous depolarising 
amass surrounding the tive electrode, so that while the gases 
escape through the collecting chamber into the atmosphere, the 

of the electrolyte is prevented. According to one construc- 
tion of battery, a rectangular cardboard box contains a zinc vessel 
of corresponding size and shape, the bottom of which may be 
ot zinc or asphalte. In the middle of this vessel is the carbon 
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electrode, around which the depolariser is secured by a gauze 
envelope, space for the electrolyte being left between this enve- 
lope and the zinc vessel. e upper surface of the electrolyte is 
hermetically sealed by a layer o' she ge above which is a layer 
of rice husks, forming a gas-collecting chamber. Above this is a 
second layer of asphalte which the cardboard casing, the 
zine vessel, and the carbon electrode in their relative tions. 
{n this layer are inserted capillary tubes which extend down into 
the layer of rice husks, and allow the escape of gas. A vulcanite 
tube passing through the asphalte layers, and provided with a 
screw stopper, allows the spent electrolyte to be withdrawn, and 
fresh electrolyte to be supplied. A slightly modified form of 
oy is also illustrated and described. (Accepted January 17, 





5099. E. Goller, Nurnberg, Germany. Accumu- 
lator Plates. [4 Figs.) March 8, 1899.—The terminal plates 
of an accumulator or secondary battery are built up of small 
narrow lead frames which are formed with perforations into which 
the active mass is pressed ; the frames being combined by placing 
their broad sides against each other and connecting their ends by 
means of lead strips, or by simply soldering them together. - The 
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_ substance may either be first pressed into the frame, and 
e frames then connected ether, leaving a small space between 
each pair of them ; or the ac introduced after the 
th es have been joined together, so that it forms a coherent core. 
in ~ doe of the perforations are ‘bevelled roof-shape,” either 
A Y or outwardly, to more securely hold the active material. 
(Accepted January 24, 1900.) 


GUNS AND EXPLOSIVES. 


4338, Sir W. G. Armstrong, Whitwo: 


Limited, and A. G. Hadcock, Elswick, wonette 


ewcastle. 





uns. [2 Figs.) February 27, 1899.—For 


pad, and shortening the length of the vent and the total length 
of the breech plug, the inner portion of the end of the barrel is 
made to project rearwards, and a corresponding annular recess 
is formed in the front end of the breech-block. The screw threads 
on the breech-block and in the gun extend to the end of the 
breech-block, and therefore beyond the rear end of the barrel, 
the length of the screwed portion engaging being thus greater 
than the length from the rear end of the barrel to the rear face 
of the gun ; the longitudinal distance from the obturator to the 
axis of the carrier hinge is also less than usua!. The invention is 
applicable to coned breech screws, such as are described in 
fication No. 4470, of 1885, to parallel breech screws, and to 

ose in which the inner part is cylindrical and the rear part 
conical ; in this latter case the threads are cheq' d, as in the 
form of screw described in the specification above referred to. 
(Accepted January 17, 1900.) 





1246. J. and C. Salmon, Erith. Machines 
for Belts. (8 Figs.) January 18, 1899. 
The object of this invention, which relates to machines such as 


are described in prior ifications Nos. 19,227 of 1891 and 4349 
of 1898, is to enable such machines to be employed for filling feed- 
belts with cartridges of the kind in which the bullet is surrounded 
with paper at the part near the mouth of the cartridge-case. For 
this purpose the pocket-opener of the machine is surrounded 
with asheath which advances and enters the pocket therewith. 
When the pocket-opener retires this sheath remains in the opened 
pocket, and receives the bullet of the cartridges, the diameter of 




















the sheath being such that it will admit the bullet, but not the 
cartridge; which, as it advances, meets the end of the sheath, 
and thrusts it out of the pocket. As soon as the sheath is free, it 
is retracted around the pocket: er by means ofa helical spring, 
one end of which bears against a flange on the sheath, and the 
other against a flange on the shoulder on the opener. The partial 
rotation of the pocket-opener referred to in No. 4349 of 1896, is 
effected by means of a radial arm thereon and a fixed cam slot in 
which this arm works during the reciprocating movement of the 
pocket-opener. Other modifications of the apparatus described 
in the prior specifications above referred to are also described. 
(Accepted January 24, 1900.) 


4900. Sir W.G, Armetreng, Whitworth, and Co., 
Limited, and R. T. Brenkeese, ewcastle, 
Gun Monatings. (3 Figs.) March 6, 1899.—The gun carriage 


is formed with a vertical pivot which fits into a socket in a fixed 
, having in its upper face an annular groove containing 
a ring of balls which surrounds the socket. The underside of the 
carriage, which rests on the balls, is of an oblong or oval form, 











of which the longer dimension is greater, and the shorter dimen- 
sion less the diameter of the ring of balls, which are thus 
partly uncovered, so that they may be removed and replaced. 
Cover plates may be secured to the carriage to protect the balls 
which would otherwise be ——- The bottom of the pivot is 
formed as an hydraulic ram, whereby the carriage may be lifted 
clear of the pedestal to allow the ball races to be inspected or 
renewed. (Accepted January 24, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


21,067. F. Brown and F. J. Stedman, London. 
Apparatus for Producing Oxygen. [3 Figs.) October 6, 
190 or vy apd is a by the 


—In this apparatus ox 
application of heat to Gheuionl ecsapounds in the form of cakes 
or charges ; which cakes are arranged within a closed casing, and 
may be supplied thereto through a tube or hopper, and each of 
which is successively brought into position above a Bunsen burner 





angle of the cone on the obturating 





273 
has given off its The casin be of voctangeien: tae the _ 
cakes being cmenena ina vertiont ta on top of it, the bottom 


cake being p forward into position over the burner by the 
action of acam, which is preferably operated by the movement 
of a collapsible gas bag, the feeding of the cakes to the 








retort being thus automatically controlled. In some cases, how- 
ever, it is stated to be preferable to effect the feeding of the 
charges to the burner by means of clockwork ; the gas contained 
being then considerably larger in —— to the amount of gas 
given off by one charge, and provided with a safety valve to 
prevent undue weight of pressure. (Accepted January 24, 1900.) 


4713. A. Dufios, Vitry en Artois, France. Pres- 
sure Indicator for Hydrocarbon Motors. [3 Figs.) 
March 3, 1899.—This indicator, which is designed to show the 
pressure within the cylinder of a hydrocarbon motor on losion 
of the gaseous mixture therein, comprises a gauge arran ona 
pipe provided with a cock, and communicating with the motor 
cylinder. Inside this pipe is a partition in which is fitted a valve 
provided with a spring which tends to keep it upon ite seat, ‘and 
the spindle of which slides in a guide. The partition is also per- 


2 





forated by a small hole or bye-pass, more or less obstructed by 
the extremity of a seguisting screw. When the products of ex- 
plosion have passed the valve and arrived in the they can 
only pass back through the bye-pass, the orifice of which can be 

in accordance with the speed of the engine, so that the 
fluctuations of the pressure within the cylinder do not sensibly 
affect the indications of the gauge. When thisstability of indica- 
tion has been obtained, the regulating screw may be fixed by 
means of a lock nut. (Accepted January 24, 1900.) 


22,227. A.J. Boult, London. (J. A. Watson, Washington. 
U.S.A.) Torch. [4 Figs.) November 7, 1899.—The 
torch comprises a cylindrical shell, having in its lower portion a 
wire-gauze chamber containing calcic carbide, above which is a 
gas chamber, the sides of which are perforated to admit water, 
for the purpose of generating acetylene, To exclude moisture, 


Fig. 














22227 


these perforations are covered by a strip, which may readily be 
removed when the torch is to be used. The upper end of the 
torch is furnished with a number of burners, and with an 





outside the casing, and discharged into a chute or hopper when it 





device containing calcic , which spontaneously 
when acted upon by water. e lower end of the torch, w: is 
in the form of an inverted cone, forms a drainage chamber, and 
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receptacle for the t Carbide. The torch is adapted to be fired 
from a gun in naval warfare, and is also applicable to life-saving 
apparatus and other purposes. (Accepted January 24, 1900.) 


23,619. B. Beese, Dresden, Germany. Incandes- 
cent Gas Lamp. [1 Fig.) November 27, 1899.—In this lamp, 
which is of the regenerator type, the gas is admitted through a 
central pipe, the lower end of which terminates in a nozzle to an 
inve unsen burner, around the lower end of which the mantle 
is fitted. The mantle is surrounded by a glass cylinder and sup- 
ported by a perforated annular socket which fits into the upper 


: a 





























ues 


end of this cylinder ; a collar with fluted end ome me end of the 
cylinder and thus supports it and the mantle. e above 
referred to are enclosed in an outer casing, through which the 
products of combustion ascend, heating the gas and the air supply 
to the burner and flame which enters through a pair of cross- 
tubes. The lower part of the outer casing consists of a bell glass 
ee secured to the upper casing. (Accezted January 24, 


HYDRAULIC MACHINERY. 


3641. 8S. C. Davidson, Belfast, and A. B. Wilson. 
d. Governing r Motors, 


p= ¢ Wate 
{4 Figs.) February 18, 1899.—It is well known that in impulse 
water motors, such as Pelton wheels, the highest efficiency is 
attained a be speed of the rs ype he — definite Co a 
tion to the peripheral speed of the wheel, such speeds bei 
constant for all chan of resistance to the torque of the wheel; 
it is therefore desirable that the volume of water omen See 
the jet should bear direct relation to the resistance offered by the 
wheel. For this purpose the speed of efflux has been maintained 
by deoreasing the effective area of the nozzle as the resistance 
nishes, by inserting therein a conical pin actuated by the 
governor, by mechani means, as for instance by a lever or a 
screw. The ce to the motion of the pin, however, varies 
with its position within the jet, and this interferes with the 








effective operation of the governor. According to this invention, 
the pin is moved by means of a piston working in a cylinder 
and actuated by fluid taken from the supply of the jet. The 
position of this piston and of the pin ed thereto is deter- 
mined by a pair of valves, one of which, resembling in construc- 
tion and ion the slide valve of a steam engine, is actuated by 
the governor to admit fluid to one side of the piston and exhaust 
it from the other side. “The porte over which this valve works 
are not, however, fixed, but are formed in a second valve con- 
wected to and moving with the piston. Fluid supplied by the 
former valve is thus, when the piston has moved a certain dis- 
tance, automatically cut off by the latter ; = and the pin 
within the jet being brought to rest in a position determined b 
the position of the governor and of the valve thereby operated. 
(Accepted January 17, 1900.) 


A. 
oth. B.C, Davidson, Baitnet, and B. Wilson, 





wate: J ter motors, 

material and connected with a compressible vessel ; the extent 
com, ing determined by the 

governor, and in turn determi! the effective orifice of the 


ent of the invention illus- 
see . ree = 
y a or cham ya casing ie in one piece 
with if, 90 as to avoid a joint at ite tip ; this is prevented 
from expanding by an outer of metal. The 


rod. A consisting ae inatio al contain 
“ governor an elastic con 
water, mounted on the shaft of the motor, controls the position 





of the pistons by means of a bell-crank lever, one arm of which 
engages the piston-rod, and is acted on by an adjustable spring, 
while its other arm is in contact with the spindle of the governor. 
The tension of the spring is eo adjusted that while the motor is 
running at its normal speed the pressure within the nozzle is 
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equal to that within its surrounding casing. As the speed in- 
creases, however, the diameter of the governor diminishes, 
and the pressure within the casing is increased under the action 
of the spring, the effective area of the nozzle being thereby 
diminished. (Accepted January 17, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


15,283. H. H. Lake, London. (J. FE. York, New York, 
U S.A.) Machine for Re- id Rails. [1 Fig] 
July 25, 1899.—The rail is passed between a set of upper, lower, 
and side rolls driven at the same surface speed, so that its several 
parts are rolled to substantially the same length, and undue 
straining of any part is avoided. means the rail is 
slightly redu in all ite dimensions, except the width of the 
flange, on which the durability of the rail is said to a considerable 
extent to depend. Apparatus is described, og mg rolls such 
a3 are above referred to, adjustably mounted bearings, and 
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having two sets of grooves, slightly differing in detail, through 
which the roll is successively . These rolls are geared 
together to insure that they shall travel at approximately the 
same peripheral speed, but this gearing is not shown on the 
drawing. It is stated that by means of this invention the in- 
equalities of surface wear may be removed, together with the 
internal strains due to the use of rolls which travel at diffe- 
rent peripheral speeds, while the cross-section of the rail is so 
— ly reduced that it approximates to the standard section, 
and, it is stated, may be re-used without inconvenience in con- 
junction with standard rails. (Accepted January 24, 1900.) 


MINING, METALLURGY, AND METAL 
WORKING. 


495. The New Steam Stamp Mill Syndicate, 
Limited, and C. 8. . Salford. Mortar Boxes 
for Stamp Mills. [1 Fig.) January 9, 1590.—The feed orifice 
and the channel of the mortar box is formed so as to present at 
least two inclined surfaces, whereby the falling ore is checked in 
its descent, and directed in such manner as to be more or less 
evenly distributed over the die. The rear wall of the feed channel 


Ree ti WA 
a7 


just below the entry orifice is formed with a rearward incline, and 
a forward incline is formed at its base curving down into the box, 
while the front wall of the channel is curved outwardly above the 
delivery ing. The lower part of the box adjacent to the die 
is 80 formed that the pulverised ore is freely washed out of the 
box. It is stated that by the use of a a mortar box of this form, 
an of water is effected, while the ore is more efficiently 
eunted. CAongted January 24, 1900.) 


496. The New Steam Stamp Mill 5 
Pp yndicate, 


Limited, and C. 8. 
for 8 Mills. (3 Figs.) Jan 9, 1899.—For the pur- 
a oF tear of the stem of the oteon P, 





ar of ng wear 
vessel keeping it as free from grit as ble, the water service after 
cfoulating around the stem under pressure, enters the box 


e clearance around the same. On the cover of the 
a ee eae, ed gland which serves as a guide 
for the stem; below which is an annular chamber around the 
stem, connected by a passage with the water-supply nozzle. One 





or more two-part wood blocks formed to embrace the stem, and 


bolted to a bracket on the cover and to one another, and bedded 
on felt or other soft material, may be substituted for the packed 
gland. The water, after freely circulating around the stem 
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enters the box through the clearance between the stem and the 
lower side of the cover, thus to @ great extent preventing 
abrasion by the grit which is flying about within the box. (dc. 
cepted January 24, 1900.) 


RAILWAYS AND TRAMWAYS. 


1041. A. Spencer, London. Treads for Rail 
es. [4 Figs.) January 16, 1899.—For the purpose of 
obtaining a more secure foothold, there is fixed upon and near 
to the ae of the upper surface of the footboard or step of the 
carriage opposite each doorway a strip of rubber or rubber sub- 
stitute, which is secured in position, with its upper surface 
slightly above that of the footboard. The tread preferably con- 
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sists of a rectangular strip of vulcanised rubber, the edges of 
which are formed with grooves or flanges which engage with 
projections on: metallic clamping strips screwed or otherwise 
secured to the footboard. Three alternative methods of securing 
the tread are illustrated, in which the edges thereof are formed 
with grooves, with flanges, and with a groove on the outer ands 
flange on the inner edge. (Accepted January 17, 1900.) 


SHIPS AND NAUTICAL APPLIANCES. 


4464, J. Muir, G! ow. Hand Steering Gear for 
Ships. (3 Figs.] March 1, 1899.—The object of this invention is 
to enable the hand steering gear to be shipped merely by turning 
the hand steering wheel. On the hand steering shaft, which is 
furnished with the usual right and left-hand screws, there is a 
pair of corresponding nuts, each of which is connected by means 
of auniversal joint with an arm having a horizontal slot, turned 
upwards at the end nearest to its attachment to the nut. A pair 
of pins mounted between brackets on the crosshead enter these 
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slots, and with the upturned portions thereof, in con- 
sequence of the weight of the arms, when the handwheel has 
been sufficiently turned. The hand steering gear is thus a. 
matically shipped; it may, however, be unshipped by the 
arms, and reversing the rotation of the handwheel. In aed 
to the hand stee: gear, a tiller and quadrant are pro 

for steering in the usual manner by means of chains from the 
steam steering engine, stops secured to the deck : 
limit the motion of the crosshead when steam steering gear be 
used, so that the hand steering gear cannot by this means 
shipped. (Accepted January 24, 1900.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in & 
Btates of America from 1847 to the present time, be 





United 

reports of trials of nt law cases in the United States, may 
poms ter f gratis, ae the offices of ENGINEERING, 35 and 36, Bedford 
street, Strand. 





American Canats.—The New York State Canal Com- 
mission appointed » | Governor Roosevelt has os 
mended two plans for a ship canal across the rm 
between the es and the Atlantic. One sb & WS 
and deepen the existing and 8 ee 
the locks at an estimated cost of 4,000,000/. tne. 
plan, which : ye pas ape by the Commission, oe 

i leepen the canals, 
lang 4 "di cine a miles of new canal 


the - 
between Syracuse and West Troy, and carry the water 





way round Rochester and Syracuse st # cost of about 
12,000,000. 
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THE WATERWAYS OF RUSSIA. 
By C. H. MosERy, M. Inst. C.E., M.1I. Mech. E. 
(Continued from page 74.) 

Tur last group of Russian waterways is that of 
Siberia, to illustrate which a map of the whole of 
Siberia was published in our issue of January 13, 
1999, on which the great Siberian Railway and 
other railways are also shown. 

The Waterways of Siberia have as yet received 
very little attention; they have only been par- 
tially surveyed, and information about them is 
very scant. The rivers are mostly in their primi- 
tive condition, and their development is quite in its 
infancy. This account of them, must, therefore, 
necessarily, be rather sketchy. 

Siberia occupies one-third of Asia, and the whole 
of the northern part consists of a vast low-lying 
country extending to the Arctic Ocean where it 
terminates in marsh land, scarcely above the level 
of the sea. 

The river Eniséi divides Siberia into two parts 
whose characteristics differ very much from each 
other. The western part consists mainly of vast 
level plains, of which most of the southern portion 
is extremely fertile, forming a splendid wheat 
country. The southern part of Eastern Siberia, on 
the other hand, is principally a high plateau, gradu- 
ally sloping down to the sea, and not nearly so 


proved them to be impracticable. After this, the 
owners of iron works in the Oural Mountains, and 
those interested in agriculture in the splendid 
grain country through which the Irtish flows, were 
anxious to establish a route between the rivers 
Kama and Tobol, along the Tobol, Irtish, and Ob 
rivers, and across to the Eniséi; and put forward 
sundry proposals for doing this. But nothing came 
of all this. The owner of one of the iron works 
in the Oural Mountains actually cut a canal for 
several miles ; but he was not allowed to proceed. 
The Government considered it too important a 
work to be executed by private enterprise ; whilst, 
at the same time, they could not find money to 
carry it out themselves. The whole thing was, 
therefore, dropped. 

In 1849 the authorities in Siberia were instructed 
to draw up a general scheme of communications— 
by land and water—for the whole of Siberia. But 
no money was forthcoming, even for making 
surveys, so that hardly anything was done till 
1887, when at last an insignificant amount was 
allotted for improving the waterways of Siberia, 
which enabled preliminary steps to be taken. The 
first work actually done was the marking out of 
the channel in the lower part of the rivers Tobol 
and Toura. The work of clearing and regulating 
the channels and marking them out has gone on 


= 
short distance only—in the line-of-water communi- 
cation from Irkutsk to Tiumen, in Western Siberia. 
Of its tributaries on the left side, only two need 
be mentioned as available for traffic—the Abakan, 
over 200 miles from the Mongolian frontier, and the 
Great Kass, about 140 miles below Yeniséisk, which 
forms the beginning of the Ob-Eniséi route, to be 
described later on. On the right side there are 
many tributaries, of which may be mentioned the 
Upper Toungouska or Angara, the Middle Toun- 
gouska, and the Lower Toungouska. 

The Angara is the most important of these 
tributaries, as it brings down the traffic from 
Irkutsk. It flows out of the south-west corner of 
the Baikal Lake. This latter appears to be formed 
in a huge cleft in the rocks, and is, probably, of 
voleanic origin. It is 400 miles long, 60 miles wide 
in the widest part, and has an area of 20,000 squaro 
miles. The greatest depth was considered to be 
4200 ft. ; but the deepest sounding obtained in 1896 
was 5500 ft. Its surface is 1280 ft. above the sea. 
The water is fresh and exceedingly clear ; and it is 
a most singular thing that there are seals and corals 
in it. The Angara is 1200 miles long. At 33 
miles from the Baikal Lake is the town of Irkutsk, 
the place for transhipment of goods from and to 
China vid Kiakhta. From Irkutsk, the river is 
navigable by steamers for 400 miles, down to the 








ever since, but very slowly. 


town of Bratski Ostrov. From there to the mouth, 
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fertile as Western Siberia. On the south it is 
bounded principally by the Chinese mountains. 
Almost the whole of the northern part of Siberia 
is covered with splendid primeval forests, contain- 
ing magnificent cedar, pine, and larch trees, which 
latter are most valuable for the construction of 
canal locks and barges. These forests shelter an 
immense number of fur-bearing animals. 

The rivers flowing through this vast Siberian 
low-land are of great length and volume, and have 
very extensive basins, and must, ultimately, play a 
leading part in the development of the country, in 
spite of the fact that they all fall into the almost 
inaccessible Arctic Ocean. At present only very 
little has been done to improve the navigation of 
some of them to a limited extent, and there 
is but little water communication between them. 
There is no water communication whatever be- 
tween Siberia and European Russia, important 
as such connections would be. The history of the 
attempts to develop such waterways is, briefly, as 
follows : 

In 1797 the first survey was undertaken of a line 
of water communication between the rivers Ob and 
Eniséi. In 1805 surveys were ordered to be made 
of the following routes : (a) Between the Kama and 
Petchora, across the Timan Range ; (b) between 
the Petchora and the Ob, across the Oural Moun- 
tains ; (c) between the Kama and the Tobol, which 
falls into the Irtish, a tributary of the Ob, across 
the Oural Mountains ; and (d) between the rivers 
Tobol and Chousovaya, a tributary of the Kama— 
also across the Uural Mountains. In 1806 a survey 
was ordered from the Ob to the Kara Sea, and 
another for a route by tributaries of the rivers 


Ob and Petchora, with a canal crossing the northern 
td of the Oural Mountains, with a view to 
Shortening the route from the Ob to Archangel. 


But 


Meanwhile, serious attention was given to the 
great need of Western Siberia—a water communica- 
tion between the rivers Ob and Eniséi so as to 
establish a waterway from Irkutsk to Tiumen, a 
distance of over 3000 miles, and thus afford the 
means of developing traffic between the heart of 
Siberia and European Russia. Detailed surveys 
were made of the Ob-Eniséi route in 1878-9, and 
work was actually commenced in 1883. 

Before describing this route, the principal rivers 
of Siberia, which fall into the Arctic Ocean, must 
be noticed. These are the Ob, Eniséi, Lena, Yana, 
and Kolima. 

The Yana and Kolima are wholly unexplored. 

The Lena rises a little to the west of the Baikal 
Lake, is 2400 miles long, and is navigable by 
steamers for 1750 miles from its mouth. It is not 
connected with any other river, nor is it practically 
approachable by sea; so that it is altogether 
isolated, and is not available as a trade route for 
anything but local traffic, and need not be described 
as one of the waterways. It has considerable 
tributaries, and flows past the important govern- 
ment town of Yakoutsk. 

The Enisé is formed by the junction of two 
rivers in Mongolia—the Beik-khem and the Oulouk- 
khem. After flowing 200 miles in Mongolia, it 
enters Siberia, and then continues in Siberia for 
another 2000 miles to its estuary in the Arctic 
Ocean. It, has no bar, and ocean-going steamers 
can ascend it for 1000 miles, or even for 1400 miles, 
to the town of Eniséisk. The area of its basin is 
800,000 square miles. It is navigable for 1600 miles 
from its mouth, and would be a very important 
waterway for the sea-borne trade of Siberia if the 
Arctic Ocean did not render it almost inaccessible 
for trading purposes. Local trade and steam 
navigation is developing along the river; but at 





the difficulties along both these latter routes 


767 miles, rapids prevent steam navigation. The 
breadth of the river at Irkutsk is 1890 ft., and at 
Bratski Ostrov 7000 ft.; whilst the greatest breadth 
is 2} miles. The depth varies from 13 ft. to 
30 ft., except on the rapids, where it is 4 ft. to 
5 ft. To make the river suitable for steam navi- 
gation, the channel should be cleared of stones, 
and one or two short lateral canals—about 1} miles 
long—with locks, should be constructed to avoid 
the worst rapids, on which the current is very 
strong. It falls into the Eniséi 53 miles above the 
town of Eniséisk. 

The Ob, and its great tributary, the Irtish, are 
by far the most important rivers of Eastern Siberia, 
flowing, as they do, through the vast, fertile, and 
productive districts of Semipalatinsk and Semi- 
retchensk, and the governments of Omsk and 
Tomsk. The Ob is formed by the junction, at the 
town of Biisk, of the rivers Biya and Katoun, 
which rise in the Altai Mountains. The Biya is 
only used for floating down timber ; there is no 
navigation on the Katoun. The Ob (from Biisk to 
its mouth) is over 2000 miles long, and is navigable 
by steamers for its whole length. The area of its 
basin is 1,200,000 square miles. The —- 
tributaries on the right side are the Tom, Choulim, 
Ket, and Vag, and on the left side the Irtish and 
Sosva. The great Siberian Kailway crosses the Ob 
at Kolivan, about 500 miles from Biisk. Below 
the confluence of the Irtish and Ob there is nothin 
but local traffic, which is very insignificant, an 
consists chiefly of supplying breadstuffs and salt 
to the nomadic tribes of the Lower Ob, and the 
small trade of the few works and settlements on 
the rivers Tavda and Sosva. The Ob has so great 
a volume of water that the obstacles to navigation 
in the shape of snags, boulders, &c,, do not cause 
any difficulty to those who knows the channel. 
At its mouth it is so wide that it is more like a sea. 





present its principal importance is as a link—for a 
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than a river; but vessels cannot enter it with a 
draught exceeding 12 ft. es 

The Tom falls into the Ob 600 miles below Biisk, 
and is navigable for 400 miles ; 60 miles from its 
mouth is the government town of Tomsk. The 
upper part—above the 400 miles—is only suitable 
for floating down timber. Tomsk is the station at 
which goods going westwards, as well as eastwards, 
are transhipped. 

The Choulim falls into the Ob 700 miles below 
Biirk, and is navigable for 600 miles, as far as the 
town of Achinsk. An enterprising Tiumen mer- 
chant, of the name of Tiufin, opened the naviga- 
tion by towing up 4000 tons of cargo to this town 
by a steam tug in 1866. He also opened the 
steam navigation of the Kiya (a tributary of the 
Choulim) 80 miles up, to the town of Mariinsk, in 
a similar manner, about the same time. The 
Choulim has not much water, and navigation is 
rendered difficult by numerous snags, a stony 
bottom, and strong current. But in spite of these 
difficulties and dangers, which cause numerous 
accidents, the traffic is steadily increasing, and its 
importance among Siberian waterways growing. 

The Ket comes in about 60 miles below the 
Choulim. It is navigable for 330 miles, as far as 
the town of Makovsk. The first steamer ascended 
to this town in 1868, with a cargo of 130 tons. 
This river is the beginning of the Ob-Eniséi route, 
and will be alluded to again with that route. 

The Vag falls in 320 miles below the Ket, and 
370 miles above the Irtish. It is navigable for 240 
miles by steamers, and for 340 miles by light 
barges. Formerly this river was used for the traffic 
between Tobolsk, on the Irtish, and Touroukhansk, 
on the Lower Yeniséi. 

Besides these tributaries and those to be men- 
tioned on the left side, there are many others that 
have plenty of water for navigation, and could 
easily be made navigable ; but at present they are 
lumbered up with quantities of enormous cedar, 
pine, and larch trees, which have fallen into them. 

On the left side, the Sosva, about 300 miles above 
the mouth, is the only tributary of fair size, besides 
the Irtish; but it is hardly navigated, and need 
not be mentioned as a waterway. 

The Irtish joins the Ob 550 miles from the mouth, 
and is a very considerable river ; it is 2000 miles 
long, and is navigable by steamers during spring 
high water for 1200 miles, to Semipalatinsk. But 
there are several rapids some miles below Semi- 
palatinsk, which prevent steamers getting higher 
than Pavlodar, 970 miles from the mouth, during 
summer low water. It rises in the Mongolian 
Mountains. After flowing through Mongolia for 
350 miles, it enters the Nor Saisan Lake, which is 
100 miles long, on the frontier. It then flows 
through the exceedingly fertile districts of Semi- 
palatinsk and Omsk, and falls into the Ob near the 
town of Samarovsk. 

The wheat produced in the Semipalatinsk and 
Semirechensk districts, the produce of cattle- 
farming, and salt from the Kirgis steppes, as 
well as breadstufis from the Ishim and Barabinsk 
steppes, are carried mainly by water down the 
Irtish to Tobolsk, then up the Tobol and Toura 
to Tiumen, and thence by rail westwards. The 
Great Siberian Railway now crosses the Irtish 
at Omsk—450 miles above Tobolsk—and carries off 
some of the traffic. 

Tributaries of the Irtish are—on the right : The 
Boukhtarma, 180 miles above Semipalatinsk, which 
is used for floating down timber in spring and 
autumn ; the Om, at Omsk, down which corn is 
floated in barges in spring, and the Tara, 140 miles 
below Omsk, which is also used for floating down 
corn in the spring ; and on the left: the Ishim, 
which has plenty of water, but which is not navi- 
gable on account of the large number of mill dams 
on it; and the Tobol, the ‘ower part of which forms 
one of the most important links in the great 
through waterway of Siberia. The length of the 
Tobol is about 850 miles ; but it is only navigable 
for 400 miles—to the town of Kourgan—and that 
only during spring high water. At Kourgan, the 
Great Siberian Railway crosses the river, affording 
means of transport for the produce of the district. 
The course of the river is very winding, and the 
channel very changeable; there are also nume- 
rous mill dams across the river, so that during 
summer low water navigation above Yaloutorovsk 
—200 miles from the mouth—ceases, and only 
shallow-draught steamers can run between Yalou- 
torovsk and the mouth of the Toura—a distance 
of 20 miles. Tug steamers seldom go above 





Yaloutorovsk with a load. The river could easily 
be rendered satisfactorily navigable ; and there can 
be no doubt that it would then carry a heavy 
traffic. At 110 miles above its mouth, the Tobol 
receives the river Toura on the left side, and 20 
miles lower down, the Tavda. 

The Toura, together with the lower part of the 
Tobol—from their confluence to the mouth of the 
Tobol—form a very important part of the Siberian 
waterways, and their condition must always have 
a great influence on the character and amount of 
trade between European Russia and Siberia. The 
Toura is 400 miles long, and is navigable for 180 
miles, to the town of Tourinsk, at high water ; at 
low summer water, it is only navigable for 60 miles, 
to Tiumen. Above Verkhotoura—220 miles up— 
the country is well wooded, and supplies Tiumen 
with timber, which is floated down in spring. The 
bed of the lower part of the rivers Toura and 
Tobol is sandy and argillaceous, and the channel is 
exceedingly aeppadiie ¢ the width of the stream 
is from 350 ft. to 840 ft. Below the mouth of the 
Toura, the Tobol widens out, and after receiving 
the Tavda, it widens out to 1750 ft. The fall of 
the Toura, from Tiumen to its mouth, is 0.23 ft. 
per mile, and on the lower part of the Tobol, the 
fall is 0.2 ft. per mile. The mean velocity of these 

rtions of the two rivers is 1.75 ft. per second. 
The volume of water at low water is 2400 cubic 
feet per second at the mouth of the Toura, and 
3400 cubic feet per second on the Tobol, just below 
the mouth of the Toura. 

Besides the spring flood, there are several floods 
during the season, caused by rains in the moun- 
tains. Telegraphic signals have been arranged to 
give notice of the approach of a flood, which enables 
tug steamers very often to avail themselves of the 
temporary rise of water and save lightening their 
cargoes. 

(To be continued.) 





HAND AND MACHINE LABOUR. 
(Continued from page 250.) 
CuTLERY. 


Ir does not fall within the scope of these articles 
to make any comparison in the quality of American 
goods, and those of a similar kind made in this 
country. It is probable that in many lines Shef- 
field will continue to keep the epee saree em 
But there are other kinds of Sheffield goods which 
used to hold the markets of the world, and which 
have been displaced by American products, pos- 
sibly not of so good a quality, but of better 
design, and lower price. Itis certain, at any rate, 
that every year Sheffield trade is being cut into 
more deeply by American competitors, and it is 
probable that the chief reason for this is the larger 
use of mechanical appliances; and consequently 
cheapness in production. Data are not available 
for high-class table cutlery, in which Sheffield will 
probably remain unrivalled; but so far as axes, 
shears, &c., are concerned information is avail- 
able, and is of considerable interest. We will take 
first house carpenters’ adzes, of which some par- 
ticulars are given in Table XLIII. Under the hand 
method all the workmen were paid by the day, at 
rates varying from 1 dol. to 2 dols.; at present a 
large part is piecework, and the remainder are paid 
by the hour or the week. 

The iculars of one dozen 5}-lb. carpenters’ 
axes, with 6}-in. blades, are given in Table XLIV. 
It will be noticed that the number of operations is 

TaBLE XLIII.—Production of One Dozen House 
Carpenters’ Adzes with 41-In, Blades. 
Mode of Production. — Machine. 
te 


ate... es ve ee 860 1895 
Number of different opera- 

tions involved ... = 8 24 
Number of workmen em- 

ployed ... is 2 25 
Number of hours worked 104h. 12 h. 50 m. 
Cost of labour a .. 16.3dols. 3.927 dols. 
Average rate of wages per 

hour om iin ... 15.6 cents 30 cents 


TaBLE LIV.—Production of 1 Dozen 54-Lb. Carpenters’ 
Axes with 64-In. Blades, 


Mode of Production. Hand. Machine. 
late... ine te a 1895 1895 
Number of different opera- 
tions involved ... ae 5 17 
Number of workmen em- 
see ot ie ais mm 2 17 
Number of hours worked 104h.0m. 12h. 27 m. 
Cost oflabour .... ... 20.75 dols, 5.422 dols. 
increased from five to seventeen, and whereas two 
workmen conducted the five operations in the hand 





method, a workman for each operation is required 
in the machine method. In the former case the 
workmen were a stnith, paid 2 50 dols. a day, and 
a helper at 1.50 dols. ; in the latter there are nine 
or ten distinct trades, such as forger, hardener, 
temperer, polisher, &c., besides their helpers and 
inspectors. The labourers are paid 1.25 dols. per 
day, and the others frum 2 dols. to 2.50 dols, 
except the grinder, who earns 6.50 dols., and the 
polisher 5.50 dols. In the machine method the 
steel was cut into lengths and forged into 12 axeg 
complete at one operation, requiring 6 hours 
28.8 minutes for one man, while under the hand 
method with blacksmiths’ tools, an aggregate of 
84 hours was necessary—a ratio of 13 to 1. Har. 
dening and tempering occupied 21.6 minutes by 
machine, against. 2 hours by hand, while sharpen- 
ing and polishing took 4 hours 4.8 minutes and 
18 hours, respectively. 

Shears.—In the production of one dozen pairs of 
8-in. shears, the operations of forging, hardening, 
tempering, drilling holes, and putting blades to. 
gether by the hand method, occupied 10 hours 

TaBLeE XLV.—Production of One Dozen Pairs of 

-In. Shears. 


Mode of Production, Hand. Machine, 
Date... a ep a 1855 1895 
Number of different opera- 

tions involv 7a “ § 16 
Number of workmen em- 

ployed 1 16 


Number of hours worked 23h. 51m. 4 h. 20 m. 


Cost of labour... ... 2.385 dols. 0.977 dols. 
Average rate of wages per 
hour See ~ bad 10 cents 22 cents 


24 minutes, which appears a high output with 
blacksmiths’ tools. With cutting machine, furnace, 
trip hammer, clipping machine, fitting and drilling 
machine, and emery wheel, 1 hour 29 minutes 
were occupied, or about one-seventh of the time. 
A comparison of the principal operations is given 


below : 
Hand. Machine. 
Filing handles... be lhour 14 minutes 
Grinding sides and edges 2hours 14 ,, 
PONE 60 5k a ees 1h, 45.8 m. 

Table XLV. contains data concerning this in- 
dustry. 

Dartry Propvucts. 

Four items are examined under this head, as 
follow : 500 lb. of dairy butter in tubs ; 700 Ib. 
of dairy print butter ; and two samples, each of 
500 lb., of cheese. 

Butter.—The first operation is receiving and 
straining the milk; in the machine method the 
work of weighing is also included. In all cases 
this was done by hand, improvements in modern 
appliances reducing the time by half—from about 
8 to 4 hours ; separating the cream was, of course, 
done by hand in the old method, and for one 
sample of 500 lb., the time occupied was 33 hours 
20 minutes, compared to 2 hours 17 minutes; in 
another sample the times were respectively 
16 hours 40 minutes and 1 hour 15 minutes. Cooling 
the cream was done in 15 minutes by the modern, 
and in 8 hours 20 minutes by the old method. 
Ripening the cream is the next operation. Under 
the modern system this was accomplished by the 


TasBLE XLVI.—Prcduction of 500 Lb, of Butter in Tubs. 


Mode of Production. Hand. Machine. 
ate... pon ice Bea 1866 1897 
Number of different opera- 

tionsinvolved ... —... 7 8 
Number of workmen em- 


ployed ... gs sie 3 7 

Seas of hours worked 125h.0m. 12h. 30m. 
Cost of labour... ... 10.666 dols, 1.783 dols. 

Taste XLVII.—Production of 500 Lb. of Dairy Cheese. 


Mode of Production. Hand. Machine. 
ate... wai sae Sot 1866 1896 
Number of different opera- 
tions involved ... Sn 5 10 
Number of workmen em- : P 


nomi fs ee 42h. 51m. 5h 35m 
Cost of labour ..  3571dols.  .904 dol. 

use of an aerator cooling vat ; the respective times 
were about 1 hour 40 minutes and 8 hours 20 
minutes. Churning, washing, and salting, for 
the tub butter, was performed by a combina- 
tion machine that replaced the old dash churn 
worked by hand; 37.5 minutes and 50 hours 
are the times recorded for the machine and hand 
methods. Packing into tubs required 1 hour 
30 minutes, and 8 hours 20 minutes. Cleaning, 
which forms so important a part of the routine 
work of a dairy, was done by hand in each case, 
but owing to the better organisation and use of 
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machinery, the time required was in the proportion 
of about 17to1. In this industry we find a reversal 
of a common condition. Under the hand method 
female labour was exclusively employed, while at 

resent only men are engaged ; the former earned 
1 dol. a day, the latter from 1.25 dols. to 2 dols. 

Cheese. —Under the old arrangement the manu- 
facture of cheese was carried out by females, paid 
1 dol. a day; at present it is the work of males 
earning from 30 dols, and 40 dols. a month in the 


TaBLeE XLVIII.—Production of 500 Lb. of 
Dairy Cheese. 





Mode of Production. Hand. Machine. 
Date... inti eee see 1840 1896 
Number of different opera- 

tions involved aes 8 14 
Number of workmen em- 

ployed... ae ae 1 3 
winter of hours worked 75h. 0m. 5 h. 24m. 
Cost of labour ... 7,500 dols, 0.854 dol. 


case taken for comparison. By the machine 
method, warming the milk, the first operation after 
weighing, and adding rennet, is performed in steam- 
heated vats that have replaced the old kettle and 
stove; the relative times are 48 minutes and 6 hours 
15 minutes. Although cutting up the curd and 
removing whey was done by hand in each case, the 
more favourable modern arrangements made the 
ratio in this operation 1 to 28-—15 minutes against 
7 hours 8 minutes. Stirring and grinding the 
curd by machine took 1 hour 5 minutes, and by 
hand 14 hours17 minutes. Pressing and bandaging 
occupied respectively 30 minutes and 7 hours 
8 minutes ; curing occupied 12 minutes, as against 
12 hours 30 minutes, or 62 times as long. Table 
XLVIII. summarises the general facts for this 
industry. 
ELECTROTYPING. 

The production of electrotype plates is such an 
important accessory to the printing trade, and 
requires to be carried on so expeditiously owing to 
the promptness with which illustrated journals 
must be produced, that more rapid processes than 
those that were possible by hand have become 
necessary. ‘The comparison instituted does not 
take into consideration an increased saving of time 
by the use of the dynamo as compared with simple 
immersion in the electrolytic solution, but the me- 
chanical processes referred to showa great economy 
as compared with the old methods. The example 
selected was 100 electrotype plates, each 8} in. 
by 7} in. The wax having been prepared, the 
former were moulded by the modern method 
under a steam press in two hours 30 minutes, 
as compared with 15 hours with a hand press. 


TaBLE XLIX.—Production of 100 Electrotype Plates 


84 In. by 74 In. 

Mode of Production. Hand. Machine, 
Date... sa eA ak 1865 896 
Number of different opera- 

tions involved ... ae 18 19 
Number of workmen em- 

ployed ... eS aoe 28 28 
Number of hours worked 260h.0m. 89h. 30m. 
Cost of labour... ... 67.025 dols, 23.218 dols, 
Average rate of wages per 

hour ia Si ... 20 cents 26 cents 


The metallic face was put on the moulds with 
4 blackleading machine, in 7 hours, and in 21 
hours with hand brushes. The backs were rough- 
shaved by machine in 2 hours, and by hand in 60 
hours, and the fine shaving was completed in 6 
hours and 18 hours respectively. The steam bevel- 
ling machine trimmed and bevelled the plates in 2 
hours, as compared with 29 hours ; the mounting 
blocks were rough-cut by machine and by hand in 
1 hour 30 minutes, and in 25 hours, and the blocks 
Were finished in 3 hours and 26 hours respectively. 
With regard to the purely mechanical parts of the 
work, the modern sample was much superior to the 
old, the impressions produced by the machine pro- 
cess being sharper, and the bevelling, scraping, and 
tiuing the mounting blocks, being superior in all 
respects to the work done by hand, assisted with 
the hand plane and square. In Table XLIX. are 
given particulars of the two methods. 


ENGRAVING AND Dre SINKING. 


Even in this essentially artistic industry, machi- 
nery has come to play a most important part, as is 


99 by several examples selected for comparison. 
. these we may take two: that of a brass die for 
ox printing, 26 in. by 40 in.; and fifteen 2-in. 
engraved with the arms of a society. In the 

case of the first the time occupied was reduced 


from 121 dols. to 10 dols. In the second example 
the times were 163 hours and 10 hours 24 minutes, 
and the labour cost 73.5 dols. and 2.8 dols. 
Tables L. and LI. give particulars. It is not 
at first clear how the use of machinery in what is 
distinctly art work can so far reduce the amount of 
time, and also permit the use of less skilled and 
lower-priced labour. The blank, in the case 
of the brass die, was cut by a steam saw instead of 


TABLE L.—Production of One Brass Die for Box 
Printing, 26 In. by 40 In. 


Mode of Production. Hand. Machine, 

ate... Sans eae Hy 1874 1896 
Number of different ope- 

rations involved se 5 6 
Number of workmen em- 

ployed ... ave ast 5 
Number of hours worked 635 b. 38 h. 30 m. 
Cost of labour ... 121.325 dols. 10.562 dols. 
Average rate of wages per 

hour aes ER k 19 cents - 27 cents 


by hand ; this was done in 30 minutes instead of 
5 hours. In drawing the design, hand-tools were 
used in both cases, but only half the time was 
consumed at the later date—b5 hours instead of 10. 
In 1875 the designer earned 3.50 dols. per day of 
10 hours ; in 1896 he earned only 3 dols., and was, 
of course, able to do twice the amount of work. The 
greatest saving appears in the next operation, that of 
cutting the designs in the rough. In i396 this was 


TaBLEe LI.—Production of 15 Seals 2-In. in Diameter 


Engraved in the Arms. 

Mode of Production Hand. Machine. 
Date... es ues st 1893 1895 
Numberof different opera- 

tions involved ... e 7 


Number of workmen em- 


ployed ... sins Sis 8 6 
Number of hours worked 163h.10m. 10h. 24m. 
Cost of Jabour ... 73.508 dols. 2.802 dols. 
Average rate of wages per 

hour ink eis ... 45 cents 27 cents 


done with a routing machine driven by steam power 
in 20 hours, the operator being paid 2 dols. a day. 
In 1874 with hand tools, the workman, paid 1.40 dols. 
a day, took 480 hours, so that although the wages 
now paid are much higher than they were, the 
cost of this operation was 67.2 dols. in 1874, and 
in 1896 it was 4 dols. Finishing the work occu- 
pied about six times as long by the earlier as by 
the later method. 

In making the seals quite a different process has 
been developed : in 1893 the blanks were cast and 
each seal was engraved and lettered, while in 1895 
the design was engraved on a pattern from which 
the seals were cast, leaving pt the letters to be 
engraved, In this way as many as 150 copies could 
be made up to a certain point, with but little in- 
crease in cost, and therefore the contrast shown in 
Table LI. would have been much greater, as only 
15 seals are taken for comparison. 


ENGRAVING ON Woop. 


This, owing to the increasing popularity and far 
greater cheapness of direct half-tone processes, is 
becoming rapidly a lost art. But though its 








TaBLE LII.—Production of One Wood Engraving 
77 In. by 9 In., in 1883. 
| 
| ‘Time Rate of Labour 
Operation. | Worked. | 2% 4 Cost. 
’ | h, m. dols. dols, 
1. Drawing sketch on paper ..|/ 14 0 4.00 5.600 
2. Making tracing from sketch..,; 4 0 4.00 1.600 
3. Transferring tracing to wood! 
block a ee ks 4 0 4.00 1,€00 
4. Finishing drawing on wood 
block os oid -{ 17 380 4.00 7.000 
5. Making straight -line work 
on block od oh -.| 60 0 4.00 20.000 
6. Finishing straight-line work 
onblock .. Ms ws 0 4.00 12.000 











Tas_E LIII.—Production of One Wood Block 7} In. by 
9 In., in 1895. 








Rate of 
: Time. Labour 
Operation. Worked. | Pay Per | “Cost. 
ay. 
h. m. dols. dols. 
1. Pacas 2 tamed direct onblock} 3 0 4.00 1.200 
2. Seraig! t-line work on block.. 8 0 4.00 8.200 
3. Finishing block --| 25 0 4.00 10.000 














applications are yearly more limited in consequence 
of competition, the cost of production has been, 
through photography and engraving machines, 
largely reduced. The comparison is interesting 
also because it is a handicraft, and involves no out- 





from 635 


hours to 38,5 hours, and the labour cost 





engraving machine. The example taken for com- 
parison is the woodcut of a kitchen range, the block 
aarp 72 in. by 9 in., or about 70 square inches. 
In 1883 this work cost 47.8 dols., or about 2s, 9d. 
a square inch ; in 1895 the same work cost a little 
less than 10d.; the average wages paid in each case 
were nearly 40 cents an hour, or, say, Is. 8d. An 
analysis of the two processes is of some little in- 
terest : Table LII. shows the hand method followed 
in 1883, and Table LIII. the improved methods of 
1895. Even under this latter, competition is out of 
the question with the various half-tone processes. In 
neither of these Tables is the preparation of the box- 
wood, on which the engravings are made, taken into 
consideration ; that is an entirely separate industry. 


(To be continued.) 





MODERN FIELD ARTILLERY. 
Tue 37-MituimetrE Automatic Gun. 


In view of the great interest in field artillery, 
awakened by the war in South Africa, we begin 
to-day a series of illustrations of modern field guns, 
their carriages and equipments, commencing with 
the system of Messrs. Vickers, Sons, and im, 
Limited, whose machine guns are made at the Erith 
works of the company ; these works were organised 
and equipped on most admirable lines by the original 
Maxim Company, now absorbed in the Vickers com- 
bination ; the big guns are made at the works of 
the parent company in Sheffield, and the naval and 
coast-defence mountings and ammunition at their 
Barrow works. The ordnance director of the com- 
pany is Lieut. A. T. Dawson, who combines an active 
and progressive energy with a splendid training, 

rtly at the Government Gunnery Department, 

.M.S. Excellent. Of the field guns manufactured 
by Messrs. Vickers, Sons, and Maxim, Limited, 
we take first their 37-millimetre automatic gun, 
because so much has been said of it in connec- 
tion with the war in South Africa. The prin- 
ciple of the gun is similar to that of the Maxim 
rifle-calibre machine gun, in that the recoil is. 
utilised for withdrawing the cartridge, reloading 
from a belt, and of firing the gun. Its prin- 
cipal advantages may be briefly indicated: The 
rapidity of fire is 300 shots of 1 lb. per minute. 
Its accuracy is notable, because the automatic 
mechanism does not disturb the laying, and 
once the range is effectively found, it can do 
destructive work at from 3000 to 5000 yards range. 
Experience proves that the mechanism, although 
automatic and finely adjusted, gives little or no 
trouble, for the reason that strength and accu- 
racy characterise its design and imnanufacture, 
It is light and compact; the gun itself is self- 
contained, and weighs 3 cwt. 2 qrs. 24 lb., or 
189 kilogrammes. The field carriage, shown in 
Fig. 6, page 279, in firing position, weighs 
6 cwt. 3 qrs. 26 lb. The limber, illustrated by 
Fig. 7, weighs 9 cwt. 15 lb. The whole field 
equipment of gun, landing carriage, limber, and 
200 rounds of ammunition, as shown in Fig. 5, page 
278, works out in all to 15 cwt. 3 qrs. 12lb., which, 
for a gun of such power, is most satisfactory. 

In entering upon a detailed description we may 
say that the mechanism is divided into two parts ; 
the details are illustrated in Figs. 3 and 4. 
One part is fixed, consisting of a water jacket 
around the barrel, a casing over the automatic 
mechanism, with a strong rear block H, and an 
hydraulic buffer for controlling the recoil. The water 
jacket has three openings, a water inlet and outlet 
with screw plugs, and an exit for steam, so arranged 
that no water can escape. There are, of course, 
stuffing-boxes and glands at either end, between 
the barrel and the water jacket. The other part 
of the gun recoils with the barrel, and consists of 
plates (marked R) attached to trunnions on either 
side of the barrel at the chamber, extending rear- 
wards, and having at their rear end a crank 
placed across the casing with the ends project- 
ing on either side. At the one side is a volute 
spring K, and at the other a handle D, shown 
cau in all our engravings of the gun, at rest 
against a roller L attached to the outside plate. 
This crank, as shall presently be explained, has 
also a lock, and acts as a propelling agent, with the 
help of the volute spring. The shaft has a con- 
necting-rod, as shown on the plan (Fig. 4) by 
which it is linked up to the mechanism. 

The gun is fed with cartridges from a belt 
which is shown under the rim of the wheel in our 





lay for plant, except a photographic outfit and an 





engraving of the gun in the firing position. This 
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37-MILLIMETRE AUTOMATIC GUN 


IN 


~———7F 


USE IN THE TRANSVAAL WAR. 


CONSTRUCTED BY MESSRS. VICKERS, SONS, AND MAXIM, LIMITED, AT THEIR ERITH WORKS, KENT. 


Fig.1. 
































Fig. 2. | 
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Fic. 5. Generat View or 37-Mitumertre Automatic SHir’s Gun with Lanpinc CARRIAGE AND LIMBER. 


belt s through a feed-block, better shown in 
the elevations of the gun (Figs. 1 and 2). In this 
feed-block there are one stationary, and two movable, 
pawls (Fig. 3). The latter are fixed to a slide in 
the upper part of the feed-block, and as the gun re- 
coils, levers, actuated by this recoil, move the slide 
rearward, the pawls being at the same time sud- 
denly pressed down by a spring clutch grip, the car- 
tridge thus carrying it rearward inside the casing. 
The barrel returns to its normal position, leaving 
the slide pawls and their carriage immediately over 


|the rear of the chamber ready for the loading 
operation. 


place automatically, it is necessary to work the me- 
chanism in a manner corresponding to the recoil of 
the gun. This is done by moving the crank by the 
handle on the right-hand side of the case. One 
turn of the crank brings the first cartridge over 
the loading place in rear of the chamber, the second 
sends it home in the chamber, while at the same 
time the pawl clutches the second cartridge on the 





But before this loading and working can take | be unlocked, and the automatic 


belt at the slide marked A on the sectional yo 
ings. A safety catch holding the trigger may then 
operation 0 the 


gun be commenced by merely pulling the trigger 
once, . 
When the gun is discharged, the barrel, <— 
the recoil plates and mechanism, recoils gee 
millimetres (14 in.), and a spiral spring W rea 
surrounds the barrel is compressed. During ¢ 
recoil, the crank handle outside the casing remains 


in contact with the roller L, which is attached to 
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37-MILLIMETRE AUTOMATIC GUN. 


CONSTRUCTED BY MESSRS. VICKERS, 
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Fic. 7. Limeer ror 37-Mituimetre Automatic Grn. 


the outside plate. The curve of the crank handle! of the gun, whilst the empty case is simultaneously 


1s 80 set out that the latter receives a circular move- 
ment, which is accelerated during the recoil. By 
this rotating of the crank the mechanism is thrown 
back clear of the breech sufficiently far to extract 
the empty case from the barrel, and to take a 
fresh cartridge from the belt in the feed-block in 
the manner already indicated. The turning of the 
crank also brings the volute spring attached to the 
crankshaft into tension. As the lock travels 
backwards, the carrier A drops, being guided 
by the cams I fixed to the casing of the gun, 
and the guide block attached to the cover. When 
in its lowest position, the carrier places the new 
sartridge taken from the belt opposite the chamber 








placed opposite the ejecting tube below, X. The 
carrier has grooves only two-thirds of its length, 
whilst the cartridge is held firmly by a spring gib 
and a tail spring. 

The reaction of the spiral spring which encircles 
the barrel, next brings the latter and the recoil 
plates with all the mechanism back into the firing 
position ; the lock moving forward pushes the new 
cartridge into the chamber, and the empty case 
into the ejecting tube. During the last part of the 
forward travel of the lock, the carrier A is lifted 
by levers G which engage with lugs on the carrier. 
These levers are actuated by suitable projections 
or lugs which form part of the side levers connected 





with the crank. These lugs cannot well be traced 
in Figs. 3 and 4, but the end of the lever G can be 
plainly seen engaging the carrier. The carrier in 
rising engages with the base of a fresh cartridge 
in the belt, and being only grooved two-thirds 
of its length, drops the empty case, which is ejected 
through the tube X. 

As the lock is brought to the rear and away from 
the breech by the action of the crank, the rear part 
of the side levers attached to the crank depresses 
a tumbler M, and this draws back the firing-pin, 
the position of which can be seen in Fig. 3, and 
compresses the main spring, When the tumbler is 
down, the nose of the hand sear p is forced into 
engagement with a bent in the tumbler by the 
action of the main spring s. There is also a safety 
sear n, which prevents the firing-pin being released 
before the lock is home and the carrier in the firing 
position. It will thus be understood that if pres- 
sure is taken off the trigger immediately after the 
explosion of a cartridge, the gun will be automati- 
cally loaded, but will not be discharged. Single 
shots may thus be fired, or continuous firing carried 
on at the will of the gunner. 

To unload the gun, when firing has ceased, it is 
only necessary to turn the crank handle fully over 
te the front twice and let it go ; this empties the 
carrier of the projectiles, which have been taken 
from the belt during firing operations. These pass 
through the chamber without being discharged, and 
thence into the ejector tube as full charges instead 
of empty cartridges. They may be withdrawn b 
hand if the lock is drawn back by turning the cran 
handle to the front. To provide for safety there is 
a special arrangement with indicator lever, which 
when turned to the ‘‘ safe” position locks the trigger, 
so that it cannot be pulled back by the finger. 

Before proceeding to describe the carriages, it 
may be well to give a Table of the particulars and 
ballistics of the gun. 


Particulars of the Maxim 37-Millimetre Automatic Gun. 
Calibre cap re ... 987 mm. (1.457 in.) 
Length of gun over all (with- 

out shoulder-piece) ... 1873 mm. (73.75 in.) 
Length of gun over all (with 
gm ae sie aa: ee ea eee 
Rifling (uniform) 12 grooves 1 turn in 30 calibres 
Weight of shell... ... 463 grammes (1 Ib.) 
Length of common shell ... 93.3 mm. (3.673 in.) 
Burster in common shell ... 22 grammes (340 grs.) 
Length of steel shell 91.3 mm. (3.596 in.) 
Burster in steel shell . 13 grammes (200 grs. ) 
Weight of cartridge-case ... 167 grammes (5.9 oz.) 
Length of cartridge-case ... 94.5 mm. (3.72 in.) 
Weight of cartridge (com- 
656 grammes (1.45 Ib.) 


wie bee is sh, ... 166.8 mm, (6.566 in.) 
eight of powder charge { 35.5 grammes (1 oz. 
pom Bo ae a 110 grs. 
Velocity at muzzle ... ...549 m. -secs. (1800 ft-seos. 
Perforation of wrought iron 


plete) ai 2H ie 
— of cartridge (com- 
te 


at muzzle .., “wa as 57 mm. (2.265 in.) 
Perforation of wrought iron 

at 100 metres Fe Me 63 ,, (2.08 ,, ) 
Perforation of wrought iron 

at 600 metres i 6a: Soe 01 Oa SO) 


Mountings adapted for all services have been 
designed. In some of them the T-piece, or other 
attachment of the gun, works in a socket in the 


‘mounting ; in others it is cylindrical, and slides over 


a pivot on the mounting. In either case the gun 
is capable of moving freely in a horizontal plane, but, 
of course, can be clamped in any position. The 
position of the gun in the vertical plane is given by 
means of an elevating screw. e training is 
effected by the man laying the gun, who, with the 
help of the shoulder-piece and his right hand on 
the pistol grip, has full control. 

e field carriage for this gun is shown on the 
drawings reproduced (Figs. 1 and 2), the engraving 
(Fig. 6) thowing the gun in the firing position. It 
consists of the trail, the crosshead, the elevating 
gear, axle, and wheels. The trail is made of two 
plain steel plates, forming the sides, joined to- 
gether by the trail shoe and the socket bracket. 
The trail is further strengthened by the traversing 
segment and by transoms. The two sideplates 
slope from the socket bracket towards the trail 
shoe, and at the same time diminish in depth. 
The trail shoe, which prevents the trail end 
from digging down in the ground, is provided with 
a socket for the handspike and a trail eye for attach- 
ing the carriage to the limber ; it is also fitted with 
a scraper underneath to steady the carriage, and to 
prevent its running back during firing. 

The bracket, which is made with a socket for 
the pivot of the crosshead, is formed to take the 
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axle-tree immediately in front of the socket. In 
the trail between the sides is a sheet steel tool-box 
fitted to take a spare mechanism, as well as a few 
necessary tools and accessories. On the ‘‘ near” 
sideplate is carried the handspike, and on the 
‘toff” sideplate is a leather pucket containing the 
cleaning-rod, which is made to fold up so as to 
occupy as little space as possible. 

The crosshead, which is pivoted in the socket 
bracket, is made to receive the gun, the trunnions 
of which rest in bearings secured by the usual 
cap-squares. The crosshead extends to the rear 
forming an arm, the lower part of which slides on 
the traversing segment fixed to the trail, and by 
means of a clamping bolt, the crosshead can be 
clamped in any position between the training limits. 
At the extreme end of this arm is supported the 
nut of the elevating gear. 

This gear is composed of a left-handed, and a 
right-handed screw, one working within the other. 
The outer one, which works in the elevating nut, 
has a handwheel for turning it. The head of the 
inner screw connects with the elevating joint on 
the underside of the gun, and by turning the 
handwheel the gun may be elevated or de- 
pressed. The elevating nut is partly split, and has 
a clamping bolt, by means of which the elevating 
gear can be tightened up, thus preventing the 
screws working down during firing. 

The axle is cylindrical and made of steel with 
two stays on each side ; these stays are connected 
to the trail sides to strengthen the axle. The 
wheels are of the usual construction with metal 
naves. The gun is fed from an ammunition box 
p'aced on the box carrier on the left-hand side of 
the gun, the box always travelling with the gun. 
This box contains a belt holding 25 rounds of 
ammunition. 

In firing, the gunner rests with his left shoulder 
against the shoulder-piece, and the right hand on 
the pistol grip. A second man presses down 
the trail by means of the handspike, thus keeping 
the carriage perfectly steady during firing. 

The principal particulars of the field carriage are 
as follow : 

Field Carriage for 37-Millimetre Maxim Automatic 


Gun. 
Cwt. Qrs. Lb. 
2 24 


Weight of gun ae ee 
a carriage including shield 
and shoulder-piece... ma ae, J et 
Weight of limber with boxes Ree pee, kee 


a 300 rounds of ammuni- 


tion ... =e vis 0 0 
Diameter of wheels ... 52 in 
Track of wheels mak 62 ,, 
Height of axis of gun 44.4 ,, 


The limber is shown on the engraving on page 
279 (Fig. 7). It consists of a steel frame resting 
on coach springs connected to the axle. The 
splinter bar of the frame is a trough-shaped steel 
plate fitted with wood. It has drag hooks to 
take the swingle trees, and also drag eyes for 
attaching the trail hooks in case the drag hooks 
or swingle trees should be damaged. The limber 
is constructed for pole draught, and the pole is con- 
nected direct to the axle and supported by a bracket 
on the splinter bar. At the rear of the frame is a 
hook for attaching the trail eye of the carriage. 

The limber-box, which is bolted to the frame of 
the limber, is made of steel plate, and divided 
internally in six compartments, each to take two 
ammunition boxes of 25 rounds each. It is fitted 
with double doors hinged at the back of the box. 
The box is fitted with a seat and arm-rests, and 
provision is made for carrying necessary entrench- 
ing tools, water tanks, and stores. The shield, 
which belongs to the gun, is carried on the top of 
the limber-box in travelling. The wheels are 
interchangeable with those of the carriage. The 
ammunition boxes are made of wood, with a slid- 
ing lid, and hold 25 rounds each. They are fitted 
with a handle at one end, and at each end near 
the bottom of the box are guides which fit the pro- 
jections of the limber-box carrier, preventing the 
box from falling out. 

All our warships have the 37-millimetre gun 
fitted to landing carriages, and these, as they are 
for field use, may also be included in our series. 
An engraving, Fig. 5, on page 278, illustrates this 
carriage, and the weights are as follow: 

Landing Carriage for 37-Millimetre Automatic Gun. 


Cwt. Qrs. Lb. 
Weight of gun ise as ae ae 
. carriage... wd rome Lio Baas 
ss limber empty with ammu- 
nition boxes... se ees 2 #5 





Weight of 200 rounds of ammuni- Om - - 


POR ee 
Diameter of wheels ... 42 in. 
Track of wheels ae 47 5, 
Height of axis of gun 34.15 in 


This naval landing carriage is of a very light con- 
struction to allow of easy transport bya small crew. 
The carriage consists of the trail pivot-plate, cross- 
head, elevating gear, axle, and wheels. The trail 
is made of two steel tubes connected by the trail 
shoe at the lower end, and at the upper end 
by means of T-pieces and taper pins attached 
to the axle. Half-way down the trail tubes is 
a connection-piece, which serves as a support for 
the elevating gear. There is bolted at the end of 
the trail shoe a steel trail eye for limbering up. 
Provision is also made for carrying a tool box on 
the top of the trail shoe. The pivot-plate, which 
is mounted on the axle between the T-pieces of the 
trail tubes serves, as a support for the crosshead, 
to which it is attached by means of lugs front and 
rear. It is capable of vertical movement round 
the axle to obtain the elevation or depression re- 
quired. 

The pivot-plate is extended to the rear forming 
an arm. This arm has on its underside two lugs 
for connecting the head of the elevating rod, and 
on the top it hasa racer or sliding segment on which 
the clamping bracket attached to the elevating lugs 
of the gun slides. The racer is fitted with stops 
at each end to limit the training. The clamping 
bracket which is situated between the elevating 
lugs of the gun has a clamping jaw in the centre, 
which is actuated upon by an eccentric bolt passing 
through the elevating lug of the gun and the clamp- 
ing bracket. By turning the handle of the eccen- 
tric, the gun can be secured in any position between 
the training limits. The crosshead, which is capable 
of horizontal movement, is mounted on the pivot- 
plate immediately over the axle. The gun rests in 
the trunnion bearings, and is secured in the usual 
manner by cap-squares. On the right-hand side of 
the crosshead near the base of the same is a lug 
which supports the ammunition-box bracket, carry- 
ing the ammunition box, and this bracket is placed 
underneath and in line with the feed-block of the 
gun, taking part in all the movements of the gun. 

The ammunition box used with this mounting is 
not of the usual shape, one end being higher than 
the other to reduce the width of the carriage with- 
out changing the capacity of the box. It is pro- 
vided with a handle and metal guides like the ordi- 
nary box. 

The elevating gear consists of a plain rod sliding 
in a sleeve supported by the connecting-piece of 
the trail tubes. This sleeve is partly split open, 
and is fitted with a clamping screw and handle, by 
means of which the gun can be locked at any 
angle. 

The axle is cylindrical, and is fixed to the trail 
tubes as described above. The wheels are of 
the usual construction, with the exception of the 
pipeboxes, which project very little outside the 
wheel, so as to minimise the width of the carriage. 
The carriage is very compact, and when the wheels 
are taken off the mounting, it can be stowed away 
in a very small space. 

The limber, also shown in our engraving, consists 
of a steel frame fixed to a cylindrical axle and 
provided with a hook for attaching the carriage in 
travelling. The front of the frame is fitted with a 
pole with crossbar for transport. On the top of the 
frame, provision is made to receive two ammunition 
chests (each holding four ammunition boxes, each 
of which holds a belt holding 25 cartridges) as well 
as a water tank containing 2 gallons of water for re- 
filling the water jacket of the gun. The ammuni- 
tion chests are made of steel, and are secured to 
the frame by a small door and locking bolts ; they 
are also provided with grummets for carrying. The 
wheels are of the same construction as those used 
with the carriage. 

(To be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

A GENERAL meeting of the Institution of Mecha- 
nical Engineers was held on Thursday of last week, 
February 22, Mr. J. Hartley Wicksteed, Vice-Pre- 
sident of the Institution, occupying the chair, in the 
unavoidable absence of Sir William White. 

After the usual formal proceedings the chairman 
announced that, owing to Mr. J. A. F. Aspinall 
having been e'ected vice-president, there was a 





vacancy for a member of council. Acting in accord. 
ance with the rules of the Institution, the council 
had appointed Mr. Arthur Tannett Walker to fl] 
this vacancy. 


THe LonewortH Power Hammer, axp 
Pneumatic Toots. 


Two papers were down for reading at the meet- 
ing, the first being on ‘‘ Improvements in the 
Longworth Power Hammer,” by Mr. Ernest 
Samuelson, of Banbury. The second was on 
‘* Portable Pneumatic Tools,” by Mr. Ewart (. 
Amos, of London. These two papers were read 
consecutively, the discussion on both being taken 
at one time. In our present issue we give, on 
page 301, Mr. Samuelson’s paper; while on 
page 304 we commence the publication of the 
paper by Mr. Amos. Owing to the fact of two 
papers being read, not much time was left for 
discussion ; the latter was thus only commenced, 
and it will be continued at the next meeting, which 
will be held on the 22nd inst. 

At the concluding of the reading of the papers, 
the chairman asked the authors whether they had 
any remarks to add, but Mr. Samuelson stated 
that he had nothing to say which could not be re- 
served until he replied to the discussion. Mr. 
Amos said that it was an illustration of the rapid 
improvement being made in the design of pneu- 
matic tools that diagrams showing further develop- 
ments in this direction had only been handed to 
him after the proofs of his paper had been cor- 
rected; the latest development was a three. cylinder 
drilling machine with an improved valve movement. 
He had given in a table the air consumption and 
maximum duty of certain pneumatic drills working 
in wood and metal. The revolutions of the ma- 
chines, however, which were stated in a column 
in the table, were given with the machines un- 
loaded ; he adopted this course because it was 
necessary to have some uniform basis of compari- 
son. It would be understood, however, that in 
some cases the speeds were too high for actual 
work, 

Mr. Chambers, of Tipton, opened the discussion 
on the papers. He said that he had had some 
experience with the Longworth power hammer in 
his works, having purchased several of these ma- 
chines from Mr. Samuelson ; they had taken the 
place of the ordinary smith’s oliver, and he thought 
that when working men of this country got more 
educated, it would be impossible to get anyone 
to do the arduous work necessary in using an 
oliver. He thought it was an occupation which 
in its trying and exhaustive character was on a 
level with puddling. The British workman did 
not always understand what was for his own 
good, and the speaker had had a good deal of difti- 
culty in introducing the pneumatically controlled 
hammer. He had, however, determined that it 
was necessary that such a machine should be intro- 
duced into his works, and five years before had 
purchased a hammer from Mr. Samuelson. What 
had become of that machine he did not know, but 
at any rate it had become a wreck ; but it so far 
answered its purpose that Mr. Samuelson pro- 
ceeded to make improvements and re-design the 
machine, which in its present state was infinitely 
better than at first, although not yet perfectly satis- 
factory. He thought anyone attempting to follow 
his example by substituting this power hammer for 
manual work would find a certain number of diffi- 
culties ; one would be that his men would not help 
him ; secondly, that his partners, or directors, if 
he managed a company, would say, ‘‘I told you so!” 
when the first breakdown occurred. The other 
difficulty would be to make the machine do its 
work satisfactorily. Mr. Chambers, apparently, 
had overcome these difficulties himself, for he 
stated that he had now no trouble with his men, 
and that he had 14 of the hammers in work. One 
great advantage he found with these hammers 
over the steam hammer was that it took only one 
hand to work them, and perhaps only one boy, 
that was if the proprietor listened to his foreman 
and workmen; but if he took the matter in his 
own hands, and saw that it was put through pro- 
perly, he would find that the machine could keep 
two boys going. A point he would impress on 


Mr. Samuelson in the design of the machine was 
the need for more adjustment. The upper cylin- 
der being brought low was a great improvement ; 
for he had known one to fall off in working. The 
need for adjustment was emphasised by the fact 
that directly there was any play in the mechanism 
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the hammer began knocking itself to pieces. There 
was much greater strain on the mechanism of this 
hammer than in the case of the steam hammer, for 
the latter had only vertical stresses ; for that reason 
he wanted a tool with plenty of weight in it. The 
use to which he put these hammers in his works was 
for the making of spindles of various sizes; they 
were, therefore, used for light work, such as was 
generally done by the steam Ryder forging machine. 

Mr. Macfarlane Gray said that he realised some- 
thing which people often wished for—that they 
might come back a generation later and see what 
had been done in the meantime in the way of 
improvement and advance. In the year 1865 a 
paper was read before the Institution in which a 
pneumatic riveter which he had invented was de- 
scribed. It was, perhaps, interesting to say how 
the invention had come about. He had been told 
by a lady who was a friend of his that the energy de- 
veloped by burning one ton of steam coal was equal 
to that exercised by an average workman for ten 
years. The lady had given the figures for this, 
and he had been so struck with the statement, that 
when he got home he checked them over and found 
they were perfectly correct. At that time he was 
employed in the Vauxhall Foundry at Liverpool. 
On the following day he had gone into the yard to 
see men riveting boilers, when the remark the lady 
had made occurred to him, and he thought, Why 
could not this work be done by steam, seeing there 
was such an enormous margin in favour of mecha- 
nical power? He went home and wrote a pro- 
visional specification for a steam or pneumatic 
riveter. Drawings of this will be found in the 
Transactions in the volume for the year 1865, and 
Mr. Gray exhibited at the meeting the specification 
drawing which had been lent to him by the Patent 
Office, as the specification itself was out of print. 
The machine he designed was, however, ultimately 
unsuccessful. The stroke was too long and the 
tools were not stiff enough, so that they would not 
stand the work. It was with great pleasure that 
he noted the beautiful devices which had since 
been brought forward and were illustrated by the 
diagrams on the wall. He regretted, however, that 
the descriptions of the mechanism of some of the 
tools were not worded differently so that they 
might be more easily followed. 

At this point Mr. Wicksteed proposed a vote of 
thanks to the authors, as it was evident that the 
discussion would have to be adjourned to the next 
meeting, and it was desirable that any members 
from the country who had attended and wished to 
speak, and would not be present at the next meet- 
ing, should be heard. 

Mr. Boorman, of Leeds, had had some experience 
of power hammers and had found there were 
several peculiarities in them ; although they were 
very useful tools, he was confident they would 
not displace the steam hammer, as there were posi- 
tions peculiarly suited for both types of machine. 
The power hammér was adapted for swaging, 
planishing, and forging between dies; one thing 
against it, however, was that it could not strike a 
single blow. Mr. Samuelson had said that he could 
do this with a Longworth hammer, but that was 
contrary to the speaker's experience, and he 
thought even if it could be done it could 
not be done satisfactorily; that was a very 
important feature. Another point was that they 
could not let the tup come down and put pressure 
on the work for holding it while it was bent over 
the anvil, as could be done by the steam hammer. 

Mr. Reavell, of Ipswich, said that in designing 
his new works he had contemplated putting down 
a hammer which should be of the steam hammer 
type, but worked by air; because he thought that 
the extravagance of the steam hammer in the use of 
steam was due chiefly to condensation. He had 
written to Mr. Samuelson at the time, but the 
latter could give him no satisfactory answer ; 
perhaps since then he had thought over the matter 
and in his reply to the discussion would be able to 
give the meeting some information. 

Mr. Samuel Johnson, of Derby, said that in the 
Midland Railway shops they used pneumatic drills 
and found them of the greatest service. One excel- 
ent piece of work they did was in cutting out 
copper firebox stays; the man could get inside the 

rebox and work all round with his pneumatic 
drill, thus replacing the extremely difficult and 
trying work of hand drilling; he could hardly think 

anything more advantageous than this. The 
used pneumatic tools for caulking and roug 
fettling, the advantage being especially noticeable 





in steel wheel castings ; he thought there was a very 
great future for pneumatic tools in general. He 
was, however, not sure as to the pneumatic riveter. 
It might, perhaps, come into use, but not, he 
thought, for locomotive work. 

Mr. T. Hurry Riches said that Mr. Macfarlane 
Gray’s reminiscences reminded him of an early ex- 
perience of his own. At the first works over which 
he had charge he found amongst other things an 
unused steam riveter, and with the enthusiasm of 
youth he had given orders for this to be fitted up. 
The result was hardly satisfactory, it took three men 
to hold up, and one of these was knocked end for 
end. In more recent times he had tried nearly all the 
pneumatic tools of which there were examples before 
the meeting, and one point that should be noticed 
was the effect of vibration in holding up. He had 
found a good deal depended on the form of handle. 
That handle was best which, like an ordinary saw 
handle, was not joined to the machine at both ends, 
but had only one attachment. With the more 
rigid handle obtained by the double attachment, 
he had found vibration materially affect the ope- 
rator. He had made some experiments in working 
pneumatic drills, tabulating how long it took to 
make holes of a given size, and how much air was 
consumed by different machines. He had found 
considerable variation in the latter rsspect, the 
difference being as much as 25 percent. He had 
tried pneumatic power by applying a tube expander 
to a drill spindle, but the result had not been suc- 
cessful. By the use of a Stow flexible shaft, how- 
ever, he had been able to expand heavy tubes, but 
had not been equally fortunate with light ones. 
These pneumatic tools were especially useful for 
tapping. There was an advantage in the use of 
air that it could be worked expansively, and was, 
therefore, superior to water in regard to adjusting 
the power used to the work done. 

Mr. Samuelson here said that he wished it to 
be understood he did not claim for the power 
hammer an exclusive place in the workshop, and 
he considered that up to a certain size, say, up to 
5 tons, it would be useful, but it would not alto- 
gether supersede the steam hammer. Mr. Chambers 
also interposed, stating, in regard to what Mr. 
Boorman had said, that it was quite possible to 
strike a single blow with the Longworth hammer, 
though whether this could be done as advanta- 
geously as with the steam hammer might be a 
matter of opinion. Mr. Amos said he would give 
at the next meeting some data in regard to the 
arrangement of handles alluded to by Mr. Hurry 
Riches. 

The meeting then adjourned. 





THE PARIS INTERNATIONAL 
EXHIBITION. 
(Concluded from page 216.) 
Tue Lancer Fine Art PALAce. 


WE recently (see page 213 ante) described the 
general arrangements of the larger of the two 
permanent buildings on the Champs Elysées, 
which are to contain the fine art exhibits of 
France and of the other countries that will con- 
tribute towards the coming Exhibition. This 
week we propose to refer briefly to the internal 
structure and the means employed in its erection, 
though we regret we are not able to publish 
details of the very interesting steelwork that enters 
largely into the construction. At the present 
moment work is carried forward night and day, 
with the object of having the buildings complete 
in time to receive the exhibits, and the high pres- 
sure that prevails leaves no leisure to the con- 
tractors to supply drawings. At a later date we 
shall hope to make good this deficiency. 

The illustrations that we publish on our two- 
page plate, and on pages 282 and 290, are sufficient 
to show that the roof trusses of the great hall 
are admirable pieces of design, a fact which 
makes one regret all the more that construc- 
tive details are to be concealed as far as possible 
by exterior decoration. It seems unfortunate that 
so much good work of the engineer should be 
hidden by the ornament, no matter how admirable, 
of the architect. After the plans of the build- 
ing had been definitely settled, the final designs 
and calculations for the framework were entrusted 
to one of the most important contractors in Paris 
—MM. Moisant, Laurent, and Savey, from 


whose report we reproduce some of the diagrams 





(see Figs. 1 and 2 of our two-page plate). The 


trusses, which are entirely of steel, are 45 metres 
(147 ft. 7 in.) span, and 56.15 metres (184 ft. 3 in.) 
wide outside. Their height from springing to 
summit is 36.95 metres (121 ft. 3 te, they are 
spaced at distances of 12 metres (39 ft. 4 in.) apart. 
As will be seen from the diagrams, they are cir- 
cular trusses and are carried on columns 14.95 
metres (49 ft.);high. It will be seen from the dia- 
grams that the thrust from the trusses is taken by 
the wide stanchions to the massive blocks of concrete 
that form the foundations. We may now, in a few 
words, give some idea of the manner in which the 
framework has been erected. The contracts were 
divided between three important firms whose names 
are familiar to the readers of ENGINEERING : MM. 
Moisant, Laurent, Savey, and Co.; MM. Daydé, 
Pillé, and Co.; and the Société des Ponts et 
Travaux en Fer. These three firms made a col- 
lective tender in which the names of MM. Moisant, 
Laurent, and Savey appeared first, probably because 
they had been employed to make the preliminary 
investigations and final calculations for the structure. 
This was two years before the adjudication, and 
when the contract was let en bloc, it was divided 
by the successful firms into three pacts, and settled 
by drawing lots, the only manner of avoiding 
difficulties or jealousy. In this way the right-hand 
part of the building fell to MM. Moisant, Laurent, 
and Co., and also, we believe, the grand stairway ; 
the left portion of the contract fell to the Société 
des Ponts et Travaux en Fer (Maison Joret) ; the 
great central dome was to be built by Messrs. 
Daydé, Pillé, et Cie. In the erection of the left- 
hand portion of the building, the contractors do 
not appear to have introduced any special or inte- 
resting devices to facilitate the work ; the absence 
of such methods has been much in evidence with 
many of the structures in this Exhibition. They 
contented themselves with erecting a vast mass of 
scaffolding that enclosed the width of roof with 
planked stagings at different levels, so that 
the work could be carried on with convenience and 
security. On the other hand, MM. Moisant and 
Co. made use of extensive and very ingenious 
appliances that have been extremely successful, 
and which are certainly among the most interest- 
ing of the preliminary works of the Exhibition. 
Electricity is the motive power employed, in con- 
trast to the more general use of steam, and the 
most usual hand labour and primitive winches that 
have been so largely employed. The illustrations 
which we publish give an excellent idea of the 
staging, which combines a travelling gantry and a 
revolving traversing crane. The engravings from 
photographs on pages 282 and 290 very clearly 
illustrate the mode of placing the columns and 
arched ribs in position. The apparatus consists of 
a high wooden tower of remarkably light construc- 
tion, which is mounted on a carriage p. upon 
tracks, one pair of which is laid at right angles 
to the other, the direction being shifted by means 
of what is practically a turntable, on which the 
crane can be brought and turned about its 
axis, so as to be useful in any required direc- 
tion. It will be seen that stagings are con- 
tructed on the towér at various levels, but they 
are not so elaborate a8 on many other scaffuldings 
used in connection with the Exhibition works. 
There is nothing special about the arrangement of 
the hoisting winch, which is driven by a dynamo 
placed on a higher part of the staging. The form 
of the main arm of the crane is shown on the draw- 
ings, Figs. 3 and 4, and on the other engravings ; 
it is free to turn through about 60 deg., and it 
receives the hoisting chain as shown in the figures ; 
this chain passes along the hoisting arm as far as 
a travelling carriage which runs upon it. By 
this arrangement the working area is very effec- 
tively covered. The work of erection has been car- 
ried on under the best conditions, and with remark- 
ably efficient method. It commenced by setting in 
place the columns and the first sections of the ribs 
along the enclosing walls. One of the illustrations 
(page 282) shows the crane putting in place the 
framework of the side galleries of the fagade on the 
new Avenue, and near one end pelical oe gor Of 
course it happened, as the work p ed, that on 
each side of the hall the partly erected ribs pro- 
jected far over towards the centre (see Fig. 3), until 
the middle closing 0 was put in. For this last 
operation the two timber towers shown in the illus- 
trations were brought into use. Their staging was 
furnished with screw jacks, so that the centre 
len of the ribs could be lifted clear of the scaf- 





folding and adjusted in place ; as soon as the con- 
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nections were made,-thé jacks on the stagings were 
run back and the stagings were shifted into position 
for the next rib. An examination of the’ drawin 

and general view of the scaffoldings will show that 
every facility was provided ‘for the work of erection, 
and at the same time for the safety of thé workmen. 
We may now consider the construction of the dome 
which intersects the framework of the hall roof 
opposite the great central entrance ;. this dome rests 
on a circular ring supported by four special girders ; 
the intersection of these curved surfaces resulted 
in some very complicated details, which, like all the 
rest of the steelwork, has been admirably carried 
out. In the erection of the dome,’ the scaffolding 
used by Messrs. Daydé-and’ Co. ‘is illustrated by 
Figs. 5 to 8. It does not at all resemble that 
we have just described, and, with one éxception, 
is a fixed staging. It consists essentially of a 
central structure surrounded by a circular staging 
and some isolated framing; this latter has been 
employed for erecting the columns shown in the 
illustration.’ The circular staging carries at its 
upper part, a platform and a cireular track, imme- 
diately coincident with the pores the dome 
occupies. Thecentral part of the staging, which is 
relatively independent, carries an iron socket or 
bearing about 12 in. in diameter, carried on a plat- 
Fic. 6. Inrermepiate Receiver ror Prevmatic Despatcu. form, where the hoisting and manceuvring appara- 
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tus are placed, by which the framing is raised and 
put in place. The hoisting arm itself consists of 
two oe sa 115 ft.long. Atabout one-fourth of its 
length a block is attached which fits in the socket ; 
nearer the outer end the arm rests on a carriage that 
travels on the circular track before mentioned. In 
this way a revolving traverser is provided, the short 
end being loaded so that any practicable load can be 
handled safely. Rails are belted to the two girders 
on which run two small carriages with winches and 
hooks, so that the whole of the area necessary can be 
well covered. The hoistsare worked by steam, but 
the travellers on the girders are operated by hand, as 
well as the rotation of the latter. Platforms are dis- 
tributed across the whole staging, and every means 
appears to have been taken for facilitating the 
work and the convenience and safety of the work- 
men. Engineers will be unanimous in their 
favourable criticism of the design of the steelwork 
in the great Fine Art building, no less than of the 
way in which the erection has been carried out. 
Before concluding, we may notice that the dome 
with its span of 230 ft. and its cupola of 147 ft. in 
diameter, is surmounted by a campanile 60 ft. high. 
In the construction of this immense building no less 
than 6000 tons of steel have been required, and 
this explains why the contractors are somewhat 
behindhand, the conditions of industry in France, 
being, as we have often explained, not favourable 
to the rapid execution of work. 





THE LATE MR. PETER BRUFF. 

Tue death took place, on Saturday night, Feb. 24, 
of Mr. Peter Schuyler Bruff, one of the oldest members 
of the Institution of Civil Engineers, to which he was 
elected in 1840. Mr. Bruff had attained the very ad- 
vanced age of 89, and he leaves a widow who ie still 
older, viz.,97. Mr. Bruff died at his residence, Handford 

ge, Ipswich. He was in harness almost to the last, 
having acted as chairman of the Tendring Hundred 
Water Works Company, and engineer to the Harwich 
Conservancy Board. 

Mr. Bruff, who was a pupil of the late Mr. 
Joseph Locke, played many parts in his time, 
but his great work was the establishment of rail- 
way communication between Colchester and Norwich. 
The old Eastern Counties line struggled with great 
difficulty from Shoreditch to Colchester, but its re- 
sources were then exhausted. Another group of 
capitalists, with Mr. Bruff, appeared on the scene, 
and projected a line from Colchester to Ipswich and 
Bury St. Edmunds, a branch being afterwards pro- 
eed from Haughley (between Ipswich and Bury St. 
munds) to Norwich. 

Mr. Bruff’s ideas were carried out; but when his 
lines had been completed, they were not found to 
be of much commercial value, and in 1862 they 
were united with the Eastern Counties, Norfolk, 
Eastern Union, East Anglian, and Newmarket 
systems, under the general Seciguation of the Great 

tern. Even when this was done, the newl 
organised Great Eastern found itself in a difficult 
position, as it had nothing but agricultural traffic 
to depend on. Mr. Bruff, however, lived to see 
the Great Eastern establish a line of steamers 
to the Continent, develop a valuable connection 
with the North of England vid Lincoln, and open 
out a vast suburban traffic, so that at length it 
has become a fairly good property. 

Mr. Bruff was associated with the water supply 
of Harwich, but the earlier borings which he made 
in connection with the matter proved unsuccessful ; 
and it was finally found necessary to obtain water 
from Mistley, a place 10 miles away. Mr. Bruff 
was also consulted in connection with the water 
supply of .Colchester, and the works established 
under his guidance have now passed into the 
hands of the Colchester Town Council. Mr. 
Bruff became engineer to the Harwich Conservancy 
Board about 35 years since, and he designed and 
constructed a curved jetty at Landguard Point; this 
had the effect of preserving the ports of Harwich 
and Ipswich, and also op-ning out Parkeston Quay. 

Mr. Bruff prepared plans for the sewerng of 
Ipswich, and the works which jhe proposed were car- 
ried out by Messrs. Pearson. He was also consulted 
in connection with a number of other minor local un- 
dertakings. In his earlier days, Mr. Bruff was an 
active member of the Royal Harwich Yacht Club, and 
for a long period he was a prominent figure at the 
annual Harwich Regatta. Mr. Bruff had somewhat 
outlived his contemporaries, but the services which 
he rendered to East Anglia are not likely to be soon 
forgotten. 
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CoaL IN GermaNny.—The production of coal last 
year by the collieries comprised in the German coal 
syndicate was 48,024,014 tons. The corresponding output 
in 1898 was 44,865,536 tons, so that the production in- 
creased last year to the extent of 3,158,478 tons. 


NOTES FROM JAPAN. 
(FRoM OUR OWN CORRESPONDENT.) 

A sHort while ago the Minister of Finance was 
said to have under contemplation a charge in changing 
paper for gold, owing, it is said, to his desire to pre- 
vent gold leaving this country. This ramour caused 
a general tightening of the purse-strings, and bank 
interest on fixed deposits for twelve months, which 
had fallen to 5 per cent., the normal rate for Japan, 
has once more gone up to 6 per cent. 

The banks and public companies in general are now 
publishing their half-yearly balance-sheets, most of 
which must be extremely good reading for the fortu- 
nate shareholders. The country sadly wants money, 
and, when foreigners are in a position to understand 
what legal rights they really can occupy with regard 
to the purchase and mortgage of real estate, there 
ought to be a good safe outlet for foreign capital at 
about 7 per cent. in mortgage debentures on existing 
railways and sound manufacturing concerns, say, to 
half of their paid-up share value. Most of these 
concerns require capital. All the private railways are 
starving for the want of increased rolling stock. 

The wording of the new treaties leaves many things 
open to question ; for instance, at present foreigners 
are very much agitated as to the status of the former 
settlement perpetual leases. As foreigners read the 
law of Japan anent this, should a man become bank- 
rupt the property in the former settlements reverts to 
the Government. The letter of the law is said to 
read in this way, but the Japanese (iovernment would 
not be likely to interpret it in this spirit; and, no 
doubt some special law will be issued to cope with 
the difficulty. Difficulty it really is, as all trans- 
actions in the buying and selling of real estate on the 
former settlement have ceased in consequénce for the 
past six months. 

The tariff, too, presents many anomalies, I suppose 
all Customs House tariffs do ; for instance, the import 
duty on wagon material is 10 per cent., while that for 
carriages is 5 per cent. Now, asa matter of fact, the 
wheels, axles, and buffers for the wagons of Japan are 
to the same specifications as are those for carriages, 
the solebars are the same in section and material, but, 
of course, are shorter than those for wagons, and the 
springs, too, are made of the same quality but differ 
from those for carriages in being shorter. You can 


readily see that such an anomaly is likely to lead to|} 04 


trouble.and loss. Then, again, the duty on plates and 
bars is about 5 per cent., but were any of these plates 
punched, drilled, or machined in any way, the duty 
would leap at once to 20 per cent. 

The Americans have formed a trust with Messrs. 
Murai Brothers, the large tobacco people, and it is the 
first large undertaking where foreigners and Japanese 
have formed a nership. The capital is 10,000,000 
yen, held half by the Murais and the Americans re- 
spectively. Many think that this is the first of a 
series of trusts, but I doubt it. It isa very difficult 
thing for two firms in different countries to combine 
and have one common interest when each works that 
part of the business situated in its own respec- 
tive country. Theoretically it seems simple, but in 
practice there are innumerable difficulties. 

A curious commentary of the new departure is that 
a rival tobacconist issues an advertisement in some of 
the leading papers which must cost close upon 100/. a 
day, calling attention to the fact that this contract 
means half of the profit of the business going into 
foreigners’ hands, and depriving Japanese men and 
women of work; likening himself, in attacking this 
big trust, to small Japan attacking big China, and 
calling upon patriotic Japanese to support him. 
Anvother subtle point in his advertisement is that he 
acknowledges that —— is a waste of money, but 
he wishes to prevent as much as possible of this wasted 
money leaving Japan. 

As far as one can see as yet,.the new treaties have 
made very little, if any, difference in the facilities for 
the foreigners doing business in Japan. Perhaps it is 
too soon to expect any marked change, especially as 
so much doubt seems to exist as to the exact legal 
status of the foreigner. This will no doubt 
cleared up before long, and then we shall see what can 
really be done. © : 

Business generally for the importers is very dull 
outside of Government requirements. 

The market here for iron and steel has not yet re- 
sponded very fully to the prices ruling in their place 
of manufacture. Large orders have gone abroad for 
gas tubing for the new oil wells opening out on the 
west coast of this island, but I think the orders have 
been over-done. Orders for steel and iron sheets and 
bars have been placed, but at prices which leave the 
importer very little margin. 

reat deal of pig iron of Chinese manufacture 
is finding its way here just now, and is said to give 
satisfaction. 





BrazitiaN Steam NavicaTion.—The Amazon Steam 





Navigation Company is building a stern wheel light- 
draught steamer to = on the Nesro. 
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PNEUMATIC DESPATCH.* 
By Proressor C. A. Carus Winson, M.A. 

THE question of the interc ication of the i 
bitants of London was chosen by the chairman of thi 
Society, Sir John Wolfe Barry, as the subject of his 
inaugural address in November last, as well as that of 
his address delivered at the opening of the previous 
session. 

In those addresses Sir John Wolfe Barry dealt wi 
the question of the intercommunication of the inhabiiunte 
of London by means of streets, and he pointed out the 
enormous loss to the community, both in public conveni- 
ence and in actual money value, due to the congested 
state of the thoroughfares of the Metropolis. He endea- 
voured to prove, as I believe sucosentally, that it would 
be worth while laying out many millions of pounds in 
order to remove the causes of congestion. 

The traffic that we see in our streets is, however, but 
the complement of that which is ing continuously 
along those channels of communication, by means of 
whic —— is conveyed, and the whole social and 
commercial life of the Metropolis carried on. Streets and 
thoroughfares have their own special functions to perform ; 
they may be likened to the arteries of the body, while the 
lines along which intelligence is conveyed resemble its 
nerves, ngestion in either is fatal to the well-being of 
the whole. 

The Post is by far the most important of the man 
means of communication of intelligence in London, and 
in this paper I propose to consider to what extent it might 
be improved by the utilisation of some recent advances 
in mechanical science. 

A letter —— recently at the post office in Parliament. 
street, addressed to New Broad-street, a distance of 
24 miles, took 2 hours 43 minutes from the moment of 
posting to the moment of receipt. The letter happened 
to-be posted just as a collection was being made. if we 
allow 15 minutes for the time that usually elapses between 
the moment of posting and the moment of collection, the 
time occupied would have been about three hours. I 
propose to take this as a typical case, and analyse the 
reasons why this letter took such a long time to cover so 
short a distance. 

The letter is subject to certain delays which may be 
classified as follows: delays of accumulation, delays 
of handling, and delays of transit. Consider first 
the delays of accumulation. A letter has to lie in 
the box several minutes before collection. Through- 
out the whole of its journey to its destination it is 
subject to the disadvantage of having to wait for other 
letters to accumulate before it can be sent on. The trial 
letter, which was posted in time for the 11.45 collection, 
had stamped upon it ‘‘12.15 London, S.W.,” thus show- 
ing that within half-an-hour of the time of collection the 
letter was no nearer its destination than when it was 
posted. Adding together the delays due to accumulation 
at each stage of the journey, we shall not be far wrong in 
rsdn d that one hour, or one-third of the whole time of 
travel, is lost in waiting for other letters. 

Take now the delays of handling. The letter is taken 
out of the collecting-box and put into a bag with several 
other letters to await the departure of the van which 
takes it from the branch office to the district office. There 
it is thrown out with other bags, which have to be arranged 
and carried to the sorting and cancelling tables. When 
these processes have been effected the letter finds its way 
into another bag, which, when ready, is closed and carried 
down to await the departure of the mail van. It is then 
taken up Gsoee into the mail van, which takes it 
to the eral Post Office. Here a similar process is 
oe through, many minutes ing during which the 





containing the letter is lying about awaiting the next 
stage. All these delays, though not, perhaps, exceeding 
two or three minutes each, in the te mount up to 
a considerable time, and I estimate that in the case I 
have taken, quite 40 minutes would be lost in this way, 
which added, say to 20 minutes for actual delivery, brings 
the total up to one hour. j : 

Now consider the delays of transit; The mail vans 
have to travel along the congested thoroughfares, and are 
subject to the delays common to the traffic of the Metro- 
polis. Forty minutes would not be teo much to allow for 
a mail van to get from the district at Victoria to 
the General Post Office. Even then-the van might be 
delayed by an. unexpected block in the: traffic at some 

int, thereby just missing a delivery, and adding a 
ie a ong more, making the tim@of-transit practically 
one hour. ts 

Summing up the different delays, we may roughly divide 
the three hours occupied by a letter in getting from West- 
minster to the City as follow: 60 minutes for accumu- 
lation, 60 minutes for handling and delivering, and 
60 minutesfor transit. , 

The foregoing analysis of the delays to which a letter 
is subjected in passing through the post enables us to 
see the lines upon which a system would have to be de- 
veloped, so that we might send letters in as short a time 
as we now send telegrams. Such a system must insure 
that the letter shall be despatched immediately without 
waiting for other let hecby eliminating the delay 
due to accumulation. letter must be brought right 
into the Post Office, and deposited close to the sorting 
and cancelli tables, thus reducing delay due to 
handling ; sat, thirdly, the letter must be transmitted 
int by some rapid means of transit that 
is not hind by surface traffic, thus reducing the —< 
of transit. All these requirements appear to be satis 
in a system of pneumatic despatch. i 

Stated briefly, this system consists in connecting two 


* Paper read before the Society of Arts on February 
28, 1900. 
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or more points by a tube placed underground. A written 
message or letter is packed inside a carrier which closely 
fits the tube in which it is placed. Air pressure is then 
brought to bear upon the carrier, which is blown through 
the tube at a high speed. Such a system, in theory at 
any rate, fulfils the required conditions. The letter can 
be sent off immediately, thus avoiding delays of acccu- 
mulation. The ends of the tube at which the carrier is 

t in and to which ,it is transmitted can be placed close 
to the sorting desks in any convenient of the build- 
ing, thus avoiding delays due to handling. Thirdly, the 
tubes themselves can be placed underground, where they 
are not affected by outside influences, and any desired 
speed of transit can be attained. f 
The pneumatic system was introduced into England as 
g ago as 1853, in order to meet a difficulty encountered 
by the Electric and International Telegraph Company in 
keeping up a communication between their branch and 
central stations. It was found that when a great number 
of telegraphic messages had to be sent the accumulation 
involved great delay in transmission, and it was decided 
to send them by pneumatic despatch. : 

In the year mentioned Mr. Latimer Clark laid down a 
line of tube connecting the company’s office in Telegraph- 
street with the Stock Exchange. is was a single line 
of 3in. diameter, actuated by a vacuum, that is to say, 
the air was exhausted at one end and the carriers were 
blown through by pressure of the atmosphere. This was 
the first pneumatic despatch line used in any country. 

In 1858, Mr. C. F. Varley introduced for the first time 
the use of compressed air, thus enabling a double line of 
tubes to be used, the carrier passing in one direction under 
the action of compressed air and in the other under the 
action of a vacuum. ; 

In 1870, Messrs. Siemens and Halske introduced two 
important modifications. In the first place they pro- 

to use a current of air circulating through a con- 
tinuous line of tube, passing out to a distant point, and 
returning, not necessarily by the same route, to the point 
of departure. Secondly they proposed intermediate sta- 
tions, by means of which a carrier could be put into the 
tube at any part of the circuit without interfering with 
the flow of air or the travel of other carriers in the tube. 

The pneumatic system was adopted on a gradually in- 
creasing scale by the English Government, but none of 
the tubes laid down exceeded 3 in. in diameter, and they 
were used only for carrying telegrams. The present 
extent of the pneumatic tubesystem in London is shown 
in Fig. 1, page 283, for which I am indebted to Mr. J. 
Hookey, the Engineer-in-Chief to the Post Office. 

In 1855, Sir Rowland Hill instituted an investigation 
into the possibility of carrying mails by the pneumatic 
system. The scheme was pronounced to be feasible, but 
to involve so great an expense as to necessitate an extra 
—_ a course which Sir Rowland Hill did not see his way 
to adopt. 

In 1861 an experimental line, two-thirds of a mile long, 
was laid down in Battersea Park by the Pneumatic 
Despatch Company. This tube was 2 ft. 6 in. high, nearly 
circular in section, and contained rails on which ran a 
small carrier, The air was exhausted at one end by a 
large fan, and the carrier driven through by atmospheric 
pressure. The success of this experiment was considered 
to be so great that the tube was transferred and laid down 
between the North-Western District Office in Eversholt- 
street, and the London and North-Western Railway 
Station at Euston. This tube was opened for traffic in 
February, 1863, and for several months carried the mails 
between the Eversholt-street Post Office and Euston. 

The successful working of this line involved the over- 
coming of a great many difficulties, notably that of bring- 
ing the carriers to rest at the exit of thetube. This was 
accomplished by the engineer to the company, {Mr. T. W. 
Rammell, to whose ingenuity the whole of the: pneumatic 
apparatus was due, 

The Pneumatic Despatch Company was so satisfied 
with the result of the working of this line that they took 
Measures to construct a line on a much larger scale, con- 
necting Euston Railway Station with the General Post 
Office. This tube was 4 ft. 6 in. wide inside, and had an 
area nearly three times larger than the one laid down in 
Eversholt-street. 

The first portion of this tube was about 1 mile long, 
and connected Euston with a station in Holborn, where 
the engines were placed. This line was opened to the 
public for traffic in November, 1865. The second portion 
of the line, about 14 miles in length, was constructed 
later, and connected the station in Holborn with the 
General Post Office. The tube was laid underneath Oxford- 
street, Holborn, and the Holborn Viaduct, and is still 
intact. Trains of cars travelled throughout the whole 

of this line from the General Post Office to Euston 

back, calling at the intermediate station at Holborn. 

Experiments showed that 12 tons of mail could be carried 

through from end to end in about 14 minutes. Theenter- 

Prize, however, was not a commercial success, and its use 
was abandoned. 

No further attempts seem to have been made to convey 

tters by pneumatic despatch until the year 1892, when 
a line of tubes, 6 in. in diameter,’ was laid down in Phila. 
Gelphia between the General Post Office and the Bourse, 
‘or the purpose of eg bes mails between those ‘points, 
the system employed being that designed by Mr. B. C. 
Batcheller. Thi - fies i 
oy ye 1s system makes use of a continuous 

nd uninterrupted flow of air. Tubes connecting the 
erent points are laid underground, and the letters are 
overed in steel carriers closely fitting inside the tubes, 
ro agen along by the action of compressed air admitted at 


The carriers consist of a thin steel shell, as shown in 
Fig. 2, page 286, provided with two bearing ringsof specially 


woven cotton fabric, which fit the tube closely. 


rings have been known to run for 10,000 miles 








before needing replacement. The carrier is closed at one 
end by a hinged lid secured by a lock, so contrived that it 
cannot come open when inside the tube. 

The simplest form of pneumatic circuit is equipped as 
follows: An air compressor at one end, supplying the 
compressed air to the tubes: An up-and-down line of 
tubes laid und und, connecting the two stations: 
A transmitter and a receiver at each station. 

The air passes from the compressor through the first 
transmitter along the up line of the tube to the distant 
receiver, through which it flows in an uninterrupted course 
to the transmitter in a distant station, back through the 
down line of tube to the receiver in the first station, and 
thence to a reservoir at atmospheric pressure, from which 
the compressor draws its supply. The object of this 
arrangement is to utilise as far as possible the same air 
continuously, and not to draw more damp air from the 
atmosphere than is necessary to make up for leakage. 

The steam compressors are of the ordinary duplex type, 
the compression taking place in a single stage without 
artificial cooling. The transmitters at both ends of the 
line are of the same type, and consist essentially of a rock- 
ing piece, shown at M in Fig. 3, ing two cylinders 
B and C, which can be rocked at will into line with the 
tube, A byepass D is provided by which the air can flow 
continuously along the tube, while the rocker is being 
moved. In the position shown in the figure, the air is 
passing directly through the cylinder B, and the cylinder 
C is accessible to the operator. The carrier is inse' 
and the rocker thrown over, the cylinder then comes in 
line with the tube, and is ex to the force of the air 
pressure which catches it and carries it forward. An ex. 
ternal view of this apparatus is shown in Fig. 4. 

The rocking motion is effected by a pneumatic piston 
working in a cylinder H. When the operator wishes to 
despatch a carrier, he pulls the lever thereby setting 
@ spring in tension which effects the discharge of the 
carrier, if allowed to do so, by a time-lock, which can be 
set for any given number of seconds, at the expiry of 
which time air is admitted into the ——. H, and the 
rocker thrown over automatically. The object of the 
time-lock is to prevent the operator sending the carriers 
at too frequent intervals through the tube. The head- 
way between the carriers is fixed, say, at 10 or 20 seconds, 
as the case may be, and the operator has simply to insert 
the carrier and pull over the lever, when the time-lock 
will despatch the carrier at the proper moment. 

The receivers at the near and distant station differ 
from one another, because the pressure of air at the 
distant station may be several pounds per square inch, 
while at the return end of the tube, in the near station. 
it will be that of the atmosphere ; hence a different kind 
of receiver is needed in order to deal with the difference 
in the pressures. 

A section of the receiver used at the distant station is 
shown in Fig. 5, and is called a closed receiver. is is 
furnished with a dead end into which the carrier — 
by its momentum, and where it is brought to rest by the 
buffing action of the air which it compresses ahead of 
itself. Meanwhile the stream of air continues to flow 
uninterruptedly through the slots shown in the figure. 
The compression of the air in the dead end works a 
pneumatic piston by which the dead end is turned over 
and the carrier allowed to fall out by its own weight on 
to a receiving table. . Fig. 4 shows a cl receiver in 
conjunction with a transmitter. 

he receiver used at the near station is called an open 
receiver. The air continuously along the tube 
through slots and down to the reservoir. The carrier 
is taken by its momentum into an extension of the tube 
beyond the slots closed at the further end by a sluice 
gate. It there compresses the air in front of it, and 
when the compression reaches a certain value it actuates 
a valve which withdraws the sluice gate. There is suffi- 
cient pressure of air behind the carrier to force it beyond 
the sluice gate out on to an open receiver. The whole 
process acts automatically, and the carrier is brought to 
rest and discharged in a few seconds. 

In eye cases it is desirable to have a station alon 
the line of tube, so arranged that only carriers intend 
for that station will be di there, all other carriers 
passing on to the distant station. In this case the inter- 
mediate station is provided with an intermediate receiver, 
as shown in Fig. 6, page 283, somewhat similar in action 
to a closed receiver. The front of the carrier is pro- 
vided with a disc, which is set in a particular way 
when the carrier is destined for the intermediate station. 
As the carrier comes to rest in the dead end, the disc 
strikes an electric contact, and an electric current 
actuates a mechanism which rotates the dead end of 
the tube, so that the carrier is discharged at the inter- 
mediate station, as.in an ordinary closed receiver. If, 
however, the disc is not set for discharge at this station, 
the dead end Will be rotated through a right angle, and 
the carrier dro into the main tube again, and forced 
on its way to the distant station. The whole process is 
completed in about 8 seconds. 

Stations furnished with an intermediate receiver of this 
kind are also furnished with a pneumatic switch in 
a subway in the street at the point where the tubes 
diverge from the main line into the intermediate station. 
This street switch is furnished with an electro-pneumatic 
arrangement, so that the intermediate station can be per- 
manently cut into or out of the main line of tubes. 

Professor W. Cawthorne Unwin was the first to state 
the general "gy of the motion of a carrier in a 
pneumatic tube, in a paper communicated to the Institu- 
tion of Civil Engineers in November, 1875. He there 
showed that for a given initial velocity of air, the pres- 
sure decreases as the distant end is approached, and 
the velocity of the carrier increases with the distance 
from the starting point. These principles have an im- 
portant bearing upon the practical working of a pnet- 





matic tube. Thus, it is necessary to know the varia- 
tions of pressure alo! the line, since upon this 
depends the proper working of the different pieces of 
apparatus at each point. "Alen, since the velocity is not 
uniform, it is important to know exactly how long it 
takes the carrier to travel —- different portions of 
the tube, The results observed by careful measurement 
on tubes now in use in the Uni States agree in a re- 
markable way with those predicted by Professor Unwin’s 
uations. 

he column of air has to be kept circulating con- 
tinuously, ready to convey the carrier forward at any 
instant ; hence by far the larger part of the work done is 
expended in overcoming the friction of the air on the side 
of the tube. The coefficient of friction of air in tubes of 
different sizes has been ascertained by numerous experi- 
ments, and is well known. If one ps of the tube is open 
to the atmosphere, a definite pressure is required at the 
other end in order to move the column of air through the 
tube at the required velocity. Thus a mile of 6-in. tube 
requires a pressure at one end of about7 Ib. above the 
atmosphere in order to make a carrier travel through the 
entire length in two minutes, while an 8-in. tube, 35 miles 
long, requires a pressure at one end of 12 lb. above the 
atmosphere in order to force a carrier through the tube 
from end to end in seven minutes. The presence of a 
carrier in the tube tends to retard the column of air, and, 
therefore, demands a slightly higher pressure than would 
be required if the carrier were absent. A carrier weigh- 
ing 30 Ib. requires sppenee of about } 1b. to move it at 
30 milesan hour. This must, therefore, be added to the 
initial pressure required to move the column of air. 

It is evident that the efficiency of such a means of trans- 
mission is exceedingly low, since only a small proportion 
of the total pressure is actually in driving the 
carrier. 1t would, however, be a mistake to lay undue 
stress upon this fact, since the criterion of efficiency in 
any system of despatch is the degree of usefulness ob- 
tained, For instance, the proportion of the horse-power 
of an express locomotive pulling a mail train that is 
actually expended in overcoming friction due simply to 
the weight of the mails, would not be led as an 
estimate of the efficiency of the whole combination. The 
all-important condition is that the mails reach their 
destination as quickly as ible. 

It is sometimes urged that it would be better to have a 
larger carrier travelling on wheels. There are three ob- 
jections to this: 1. The carrier is liable to leave the rails 
and get stuck in the tube, thereby increasing the chance 
of accident. 2. A heavy carrier cannot be forced up to 
the sorting and cancelling tables if these are anywhere 
but on the ground floor of the post office, thus involving 
delays due to handling. 3. A large carrier running on 
rails introduces the practical difficulty of air leakage 
past the carrier. This is a serious matter, and was one’ 
of the chief difficulties encountered in the old pneumatic 
tube between the General Post Office and Euston. 

The effect of leakage is to require a higher terminal 
pressure in order to make the carrier move at the same 
mean velocity. The larger the carrier the more difficult 
it is to prevent lea especially when the carrier is 
running on wheels. In cases where it is essential to 
use carriers on wheels, it would be better to drive it 
directly by some form of motor. Thus, in the old. pneu- 
matic tube between the General Post Office and Euston, 
better results could have been obtained by driving the 
carriers direct than by the pneumatic oe. Even if 
this were done, however, the difficulty of the air friction 
is not altogether surmounted, since the carrier in its for- 
ward motion has to drive before it and to drag behind it 
a column of air of the same length as the tube. 

T had occasion recently to calculate the power required 
to propel, by means of electric motors, a carrier travel- 
ling in the pneumatic tube between the General Post 

ce and Euston. With a clearance equal to 40 
cent. of the area of the tube, the power required to main- 
tain the whole column of air in motion while the carrier 
was moving at 40 miles an hour, was about 20 horse- 
power. When the speed of the carrier was increased to 
60 miles an hour, the power required increased to 60 horse- 

wer. With direct driving, an increase in the clearance 
Involves a decrease in the power required, which is the 
reverse of what happens when the carrier is propelled by 
air pressure. Hence, when the carrier is enough to 
require wheels, it should be driven direct. é 

Tubes working.on the Batcheller system have been 
laid down in Philadelphia, Boston, and New York. 
The first to be constructed was that in Philadelphia in 
1 where the General Post Office is with 
the branch post office in the Bourse, distant a little over 
half a mile by an up-and-down line of 6-in tubes. A 
30 indicated “power compressor is placed at the 
General Post Office, and the pressure required to move 
the air only is7 lb. per square inch. The time of transit 
is 1 minute out and 55 seconds back. The whole of the 
letter mail between the Bourse and the General Post 
Office is carried by the pneumatic tu and it is esti- 
mated that letters posted at the Bourse have practically 
the same advantage of despatch as if they had been 
posted at the General Post Office. : 

The second line in Philadelphia connects the General 
Post Office and the Pennsylvania Railway Station, with 
an intermediate station at the Reading Railway terminal. 
This is a double line of 8-in. tubes, the distance between 
the end stations being nearly 1 mile. The compressor is 
driven by a 50 indicated horse-power steam engine. The 
time of transit from the General Post Office to the Penn- 
sylvania Station is 1 minute 25 seconds. The carriers are 
24 in. long, and have a capacity of 800 cubic inches, and 
a weight of 13 1b, when empty. They can hold, on an 


ave 600 letters. j ; ; 
‘ Tn Boston a double line of 8-in. tubes connecting the 





General Post Office with the Union Railway Station, 
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distant nearly a mile, was constructed in December, 
1897. A compressor of 50 indicated horse-power is 
placed in the basemeni of the General Post Office, where 
the ave’ pressure is 6 lb. per square inch. At the 
General Post Office one transmitter and one open re- 
ceiver are placed in the sorting-room, while at the Union 
Station one transmitter and one closed receiver are em- 
ployed. The time of transit from the General Post 
Office to the Union Station is 90 seconds. The letters 
are usually tied up in bundles and thrown into the 
carriers. The whole of the letter mail between the Post 
Office and the station is carried through the tub: and 
averages 361,000 letters and circulars daily. The number of 
carrier journeys actually made is 1500, while the capacity 
of the tube would admit of as many as 10,000 being made 
in the day. The tube is working 21 out of every 24 
hours, 3 hours at midnight being utilised for cleanin 

and overhauling the machinery. Since the opening o 
the tube the mails from the Union Station have n 
closed at the General Post Office 30 minutes later than 
previously, and from 20 to 30 minutes are saved to the 
public in the despatch and receipt of mails from and to 
the General Post Office. 

Three lines of tubes, as shown in Fig. 7, page 283, have 
be2n laid down in New York, each starting from the 
General Post Office, one extending to the Produce Ex- 
change, laid in October, 1897, one tothe Post Office in 
aeeenay es laid in August, 1898, and ene to the Grand 
Central Railway Station, laid in March, 1898. 

The line to the Produce Exchange is ; mile in length, 
and consists of a double line of 8-in. tubes laid beneath 
the streets. The up and down tubes are worked by asingle 
air compressor placed in the General Post Office. “Each 
end of the line is equipped with one transmitter; the 
Post Office end has an open receiver, and the Produce Ex- 
change end has a closed receiver. The carriers travel with 
an eight-second headway, and are running continuously 
from five in the morning to nine o’clock at night, the 
average weight of letters carried in one day being about 
2000 lb. The time of transit is 1} minutes each way, as 
compared with 15 minutes formerly taken by vans. This 
does not represent the whole saving of time effected 
sinoe the letters are delivered close to the sorting an 
cancelling tables, thereby saving the delays of handling. 
Further, the letters are conveyed continuously, and eac 
letter is sent on immediately it is posted at the General 
Post Office. 

The line to Brooklyn consists of two 8-in. tubes and is 
1? miles —_< Many mechanical difficulties were en- 
countered in laying this line, since it had to pass across 
the Brooklyn Bridge, and very carefully designed expan- 
sion a necessary. ese, however, have worked 
satisfactorily. The power plant for this line consists of 
one air compressor placed in the General Post Office, 
‘and two in the Brooklyn Post Office, one of which is kept 
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Fic. 8. TRANSMITTER AT BRooKLYN Post OFFICE. 


in reserve. ry 8 shows the transmitter at the Brooklyn 
Post Office. “The initial pressure is 6 lb. per square inch 
with no carrier in the the, and the carriers travel wi 
13 seconds headway at a mean speed of 30 miles an hour. 

he average weight of letters carried during the day is 
2400 Ib., consisting of about 126,000 letters and 20,000 
circulars and papers. The whole of the letter service 
between New York and Brooklyn is conducted by means 
of these pneumatic tubes. The time of transit is three 
minutes each way ; the time with the mail vans used to 
be 27 minutes. 

Official statistics show that there is a gain to all the 
mails of about 35 minutes in the time required between 
Brooklyn and New York, while to the mails connected 
with outgoing despatches from the Grand Central Station, 
there is a saving of 40 minutes. This allows of a later 
close, which in some instances may mean a gain of many 
hours in delivery at distant points. 

The line extending to the Grand Central Station is 
3} miles in length, and consists of two 8-in. tubes. There 





are three intermediate stations, one at Kighth-street, one 
at Madison-square, and one at Twenty-Eighth-street. 


th | Air poor, we for working the lines are situated at the 


General Post Office and at the railway station, one 90 horse- 
power compressor being used for each line. The initial pres- 
sure is 12 Ib., rising to 17 Ib. when the tube is being workee 
to its full capacity. The carriers pass through these tu * 
with a 15-second headway, and those destined for ° e 
intermediate stations are automatically ejected by 4 
intermediate receivers . About 6000 . 
of letters are carried in one day, and the time of a 
is seven minutes each way, as compared with 40 aa es 
previously taken by the mail vans. The lines are wor 
twenty-one hours out of the twenty-four. , 
A great feature of the traffic on this line is the supp 
mentary service between the General ros pee ned 4 
railway station. Special carriers are sent from 
minutes after closing time at the General Post Office to 
catch trains at the Grand Central Station, an average : 
200 to 300 letters being sent in this way for every out 








MarcH 2, 1900.] ENGINEERING. 














PNEUMATIC DESPATCH. 




















Fic. 4. Crosep REcErvER AND TRANSMITTER, 

































adda 


Vzxz]AKEL 











EE 


Iting in a saving of time to letters thus | show that the Pneumatic System reduces these delays to a 
to the | minimum ; that it is not a paper scheme, merely attrac- 
for the | tive in theory ; but, on the contrary, that the working 
| of this system in the United States has 

|sively that it is thoroughly 
the heaviest strains that may 
r | __ Why should we not have the benefit of this system in 
sed, and I believe that the | England? It would enable us to send a: letter across 
is not excelled by any other | London in one-third of the time that it takes at present. 
ere, I have endeavoured to If sent on at the further end by extra delivery, with a 


@ to three hours, corresponding 
would have been delayed in waiting 


a paper = an anal 
Ts were subject. Th 
iM & postal system conbunell 


system we have i 
system of the kind anywh 


ysis of the delays to 
delays are inevitable 
upon ordinary lines, how- 


special fee, a letter could be posted in Westminster, for 
instance, and reach its destination in the City within 
half-an-hour. Country mails arriving in London could 
be sent out at least one delivery earlier, while for out- 
going mails the gain would be equally marked. The 
— time for the ordinary night mails could be ex- 
tended from 6, certainly to 6.30, and possibly even to 7, 
With a late fee, letters could be posted at any of the 
branch offices at 7.30 instead of 7, as at present, or with 
an extra fee it would be possible to post up to 8. 

Having shown that this has-been done in other cities, 
having shown that it is most desirable to do it for this, 
the biggest and busiest city in the world, I can only ask, 
in conclusion, ‘“‘ Why should London wait?” 





Tue ExnxorricaAL ENGINEER. VOLUNTEERS.—We are 
asked to state that a ‘‘send-off” dinner will be given to 
the active contingent of the Electrical Engineer Volun- 
teers, who will be leaving shortly for South Africa, The 
dinner will take place at the Prince’s Restaurant on 
Saturday, March 3, and the chairman will be the Right 
Hon. Lord Kelvin, G.C.V.O., F.R.S., honorary 
of the corps. 

Brarine Sprincs.—At a meeting of students of the 
Institution of Civil Engineers, held on Friday, Feb- 
ruary 23, Mr. J. I. Thornycroft, F.R.S., in the chair, 
the pa © wed: wen.en.* Meneiag ih ” by Mr. B. 
Humphrey, Stud. Inst. C.E., and Mr. H. E. O’Brien, 

Sc., Stud. Inst. C.E. The following isan abstract of the 
paper: ‘‘ The paper treats of the use of a spring and 
the conditions for high efficiency. Springs for similar 
work vary greatly in design, and there is great variation 
in the formulas used. for deflection, &c. Springs were 
unknown 300 years ago, and many improvements have 
been effected in the suspension of vehicles during the pre- 
sent century. The theory of laminated re mg was 
first thoroughly investigated in 1852 by Philli Two 
approximate methods of arriving at the deflection, 
one of which is due to Ritter, are shown, and a reswm¢ 
of Phillips’ researches is given, Formulas arrived 
at by D. K. k . are . given, and the main 
points of Sir B, Baker's paper are noted. A de- 
scription is then given of the process of manufacture 
of springs in the worksh: The author’s experiments on 
springs are described. Spring steel was first tested in 
tension. The laminated and spiral — were tested 
in compression. In those tests for, which the gy by 
modulus E, of the material of the spring was known, 
deflection calculated from Phillips’ formula was found to 

closely with the actual deflection. The large varia- 

tion in efficiency, on the basis of deflection per ton load 
pound weight of material in the spring, is noted, 
piral springs are compared with laminated spr and 
the suitability of the former in certain positions is pointed 
out. Experiments showing the difference in resilience of 
a laminated and a spiral spring are described. A list of 


ref to concludes the A 
discussion oussion followed, in which Mesers. W. H. y, F. 
Fisher, 0. 8. Rolls, L..H, Rugg, and T. Rich took part. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 21. 

Tue expected surprise in the iron market has not 
yet appeared. The markets throughout the country 
are rather quiet. This is not at all surprising in view 
of the largely over-sold conditions. Prices have not 
weakened, and there does not appear to be any weaken- 
ing tendency at work. A few transactions have taken 
place for something lees than current quotations, and 
these sales gave rise to the rumours of a general 
decline. The estimated requirements for the coming 
season are entirely too heavy to afford room for the 
inference of any material decline in prices. Large 
consumers are now negotiating for deliveries during 
the last half of the year, but these negotiations may be 
prolonged for weeks. In a retail way it may be said 
that there is an abundance of business, but the 
aggregate of sales is, after all, a trifling matter. 
Recent developments in Western Pennsylvania are 
quite significant. There is — a struggle in ove 

ress there to enlarge manufacturing capacity. e 

evelopments in the Carnegie-Fricke dispute furnish 
the newspapers with a text for a great deal of writing, 
but the actual facts can bs very concisely stated. The 
Fricke interests have simply brought suit for an 
equitable ascertainment of the Fricke interests, and 
that is substantially about all there is of it. There 
are rumours that suit will be brought for the abroga- 
tion of the five years’ coke contract, which calls, for 
the delivery of coke at 1.35 dols. per ton in place of 
3.50 dols., the present price. The billet manufac- 
turers have been folding billets up to about 35.50 dols., 
and buyers, who would like to place contracts for up- 
wards of } million tons, have nonct‘on of doing so at such 
prices. Plate iron is in very heavy demand, and this de- 
mand will probably continue with very little downward 
fluctuation. There is an abundance of business coming to 
the front for plates, shapes, bars, merchant steel, and 
steel billets, and the volume of business would be con- 
siderably larger were it not for the feeling that the 
enlarging capacity may bring about a reaction in the 
spring. Chicago markets are very active, and the 
demand from agricultural sources for mining require- 
ments, and for electrical equipments to cover the 
1000 miles of projected trolley line to be built this 
year, are keeping manufacturing and equipment in- 
terests quite busy. All conditions are favourable, 
Congress has passed one financial Bill, and another 
is on the stocks and will go through. The Presi- 
sidential nominating Convention is to .be held in 
this city in June, and President McKinley will be 
re-nominated with a hurrah. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was again very 
quiet last Thursday forenoon, only some 5000 tons 
changing hands. Prices, however, were very firm. Hema- 
tite iron rose 14d. pm’ ton. In the afternoon from 7000 
to 8000 tons were dealt in, and the tone was steady, the 
finishing quotations just closing the turn easier than the 
forenoon. The settlement quotations were: Scotch, 
693. 14d. per ton; Cleveland, 693. 74d.; Cumber- 
land and Middlesbrough hematite iron, 77s. 6d. and 
783. per ton. Between 7000 and 8900 tons of pig 
iron changed hands at the forenoon meeting of Fri- 
day’s market, and it was reported that cablegrams 
from New York gave the state of the American 
iron trade as quieter than ithad been. There was a drop 
in prices all round, ranging from 3d. to 7d. perton. In 
the afternoon about 10,000 tons changed hands, and 
ices had a moderate recovery—Scotch iron 24d., and 
leveland 2d. per ton. The closing settlement prices 
were : 683, 9d., 693. 6d., 77s. 3d., and 783. per ton, At 
the afternoon market on Monday about 8000 tons were 
sold, but the tone was flat, the losses ranging from 3d. to 
5d. per ton. About 10,000 tons were dealt in at the 
afternoon market, Scotch and hematite iron recovering 
34d. and 2d. per ton senpuowrraly- The settlement prices 
at the close were: 683. 74d., 69a, 44d., 77s. 14d. and 78s. 
per ton. On Tuesday morning the pig-iron market was very 
idle, despite the favourable news from the seat of war. 
Only‘ some 5000 tons were sold, and there was a general 
rise in.quotations varying from 14d. to 24d, per ton. In 
the afternoon about other 5000 tons shonoad bond and 
prices were easier—Socotch giving way 2d., Cleveland 3d., 
and hematite iron 4d. per ton. The following were the 
settlement prices: 693. 9d., 693..44d., 77s. 3d., and 78s. 
per ton. he market was icle‘and fiat this forenoon, 
only from 7000 to tons being dealt in at easier 
_— There was a decline in prices all round. About 
5,000 tons were done in the afternoon, when prices were 
in weak. The settlement prices at the close were: 

_ 1}d., 68s. 6d., 763. 9d., and 78s. ton. The fol- 
lowing are the current quotations for No. 1 makers’ iron: 
Clyde, 84s. per ton; Gartsherrie, Summerlee, and Calder, 
84s. ot a or vy: em ~ “oom per ae fore- 
going al W 5 yee ab 
Ardrossan), a5. 3 Shotts (hipped at Leith), 86s. "Eaton 
shipped at Grangemouth), 85s, 6d. per ton. The fol- 
owing are the returns of shipments of pig iron from 
Scotland for the week ending last Saturday: South 
America, 265 tons; for Ai ia, 364 tons; for Italy, 
100 tons ; for Germany, 115 tons; for Holland, 735 tons; 
lesser quantities to other countries, and coastwise, 6002 
tons, the total for the week being 7979 tons, as com- 





with 4652 tons. There is now a fair increase 

of shipments for the year—51,643. tons up till last 
turday, as compared with 37,645 at the corresponding 
date of last year. Dull, lifeless markets have again been 
the order of the day throughout the week in Scotch pigs. 
The news from South Africa has been good, but its 
favourable effect has evidently been counteracted by 
slightly more unfavourable news from America, and the 
dread that its immense production inspires. Speculation 
is absent, waiting for more assured conditions, and as 
home consumers and Continental buyers both hold aloof, 
the dullness in the market is easily explained, and, per con- 
tra, the strength of prices in the face of this dullness, by the 
severe drain still continuing on the public warrant stores, 
is already severely attenuated. kers’ quotations are 
unchanged, but there is aneasiertendency. The number 
of blast-furnaces in actual operation is 85, being two more 
than in the corresponding week of last year. The stock 
of pig iron in Messrs, Connal and Co.’s public warrant 
stores stood yesterday afternoon at 211,735 tons, whereas 
the stock yesterday week stood at 215,518 tons, thus 
pre for the past week an increase amounting to 

tons. 


Finished Iron and Steel.—Business continues to be 
brisk in respect both of finished iron and steel, but 
nothing of any very special importance has occurred 
during the week to render it remarkable. - 


Glasgow Copper Market.—Copper on G w Exchange 
last Thursday forenoon continued quite idle, and there 
were no quotations; and the same was true of the after- 
poon market. There was nothing done in copper on 
Friday, the market continuing quite idle. Copper was 
again quite a nominal market on Monday, there being no 
transactions or quotations. At the close on Monday 
copper was put down at 75/. per ton as the settlement 
price. That price was quoted at the forenoon market 
yesterday, but no business wasdone. The copper market 
to-day was but an apology for one; it was only nominal. 


Clyde Shipbuilding Trade: Lawnches in February.— 
Business in the shipbuilding trade of the Clyde has been 
somewhat dull a past month. The severely 
weather of most of the month is getting blamed for much 
of the dulness, but there must certainly be other causes. 
The total launches reached 17, making an aggregate of 
between 26,000 and 27,000 tons. , The following are a few 
of the really large vessels launched during the month: The 
Sobraon, a P. and O. Liner, a vessel of 7300 tons, built by 
Messrs. Caird and Co., Greenock ; the Clan MacMillan, 
5200 tons, built for the Clan Line by Messrs. Alexander 
Stephen and So: Linthouse ; the Planet Venus, a 
vessel of 4400 tons, built by Messrs. Napier and Miller, 
Yoker, for Messrs. Leyland and Co., Live’ 1; the 
Tugela, a vessel of 3500 tons, built for a Marseilles firm, 
han meg Rodger and Co., Port Glasgow ; the Sirius, 
3400 tons, built by Messrs. Russell and Co., Port Glasgow, 
for a Marseilles firm. There were also launched several 
steam fishing trawlers, and one or two towing boats, The 
new orders that are known to have been p during 
the month closely approximate 16,500 tons. 


Orders for Electric Cars.—The Tramways Committee, 
a few days ago, opened the tenders for the electric motors 
and controllers for the new electric cars. It was agreed 
to give an order for 200 to the Westinghouse Company, 
and another order for 100 to Messrs. Dick, Kerr, and 
Co., Kilmarnock and London. The total cost will be be- 
tween 60,000/. and 65,0007. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. Vickers, Sons, and Maxim.—The peers | of 
Messrs. Vickers, Sons, and Maxim is again to be increased, 
business continuing to expand at such a pace as to render 
it necessary to lay down new expensive plant and machi- 
nery. In March last year the ordinary share capital was 
increased from 1,000,0002. to 1,250,000/. by the issue of 
250,000 shares of 1/. each. In November last another 
issue of 250,000 1/. ordinary was made, and it is 
now stated that the directors are about to announce a 
fresh issue of the same amount. The ordinary share 
capital will thus be raised to 1,750,000/., making with the 
——— capital 2,500,0007., and with the 4 per cent. 

ebentures an aggregate of 3,750,000/. 


Great Central Railway and the Coal Block,—The 
directors of the Great Central Railway were on Saturday 
last met by a and influential deputation of Grimsby 
coal . traders shipowners, headed by Alderman G. 
Doughty, the borough member, requesting further 
facilities for the carrying on of their trade to be 
granted by the company. In introducing the deputa- 
tion, Alderman Doughty called attention to the large 
increase in the shipping of coal from Grimsby on 
export account. hile in 1896 the export of coal 


from the t of Grimsby was 1,028,288 tons, in 1899 
it was 1, tons, an increase in three years of 
over 80 per cent. While the accommodation was satis- 


factory in 1896, little had been done since that time; 
and great difficulty was now being experienced in 
dealing withthe vast volume of trade. What was 
required was more dock and extra drop or -hoist 
accommodation, better transit from the collieries, and 
better siding accommodation for storage. It was also 
suggested t the fish dock trade, which now de- 
manded Lo _ ho on a — mie Nig coal x, 
year, 8 separately from the gene’ 

export trade. On behalf of the railway company a 
promise was made that earnest consideration should be 
given to the question. Further facilities were offered for 
the direct transit of coal, it was agreed that the two 
branches of trade should be in future worked separately 
and special attention was promised to the question of 





hoists. With regard to the general exporb-trad the com. 

pany hoped before long to make mh im ovemente al 

- d materially assist this important ch of in. 
ustry. 


South Yorkshire Coal Trade.— Reports receiv 

all parts of South Yorkshire show that business * a 
and owners are able to secure excellent prices for all the 
can put on the o market. The output of steam coal 
is very large and stocks continue low. Although the 
season of the year is against heavy shipments being 
made, a good tonnage is beingsent to Hull and the other 
east coast ports, while the inland demand is as great as 
it has ever been. Gas coal is in good request, and the 
supplies of small coal, slack, and smudge, are by no meang 
equal to the demand. Best samples of steam coal are 


making 15s. to 16s. per tun, secon sorts isi 
12s. 6d. to 13s, 6d. per ton at the pits. gine a 
as high as 12s, to 12s. 6d., screened slack is quoted at 9s, 


to 103s., and pit slack 7s. to 8s. ton. Pri 
kinds of coke are advancing. sai ee 


_ Iron and Steel Trades.—The demand for all kinds of 
iron and steel is still very great, and many firms have 
difficulty in meeting the requirements of customers, 
Makers of Swedish material are booked for the whole of 
their output of best irons for the present year, and orders 
are being accepted for deliveries in 1901. There is the 
utmost difficulty in securin; — of supplies this 
year, and prices are fully double what they were two 
years ago. The Swedish steel trade is in a similar state 
and quotations only hold for 24 hours. In two years 
ey have oe up from 82. 5a. to 13. 10s. to 14. per ton. 

he demand for crucible steel is extremely brisk, and 
most houses are spe to their fullest capacity. Manu- 
facturers of Siemens and Bessemer steels are full of work, 
but they are hampered in their operations by difficulty in 
obtaining supplies of iron and fuel. With regard to the 
lighter industries, the branches that supply articles of 
anny are quiet ; but there is a good demand for articles 
or use, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, and the tone of the 
market was very cheerful, but the amount of business 
transacted was ae d small, war news occupying most of 
the attention of those present, and indeed you could 
hardly draw traders into business conversation, so much 
were their thoughts aeccery taken up by the all-absorb- 
ing topic of the day. Consumers, it must be remembered, 
are very well bought for spring delivery, and are at 
Recent in no ¢ hurry to enter into new contracts for 
elivery ahead. At the same time it is understood that 
Continental customers still require a considerable quan- 
tity of pig iron, and substantial orders in the early future 
are generally looked for from that quarter. Both 
merchants and makers yesterday put the price of 
No. 3 g.m.b. Cleveland pig iron at 70s. for early 
f.o.b. delivery, and the sales that were recorded 
were at about that: = Foundry 4 was 693. 6d., 
and grey forge 693., whilst there was again no reliable 
quotation for mottled and white iron. No. 1 Cleveland 
pig was steady at 72s. 6d. Middlesbrough warrants, 
after stiffening to 693. 44d., eased a little, and closed 

69s. 34d. cash buyers.. East coast hematite pig ran; 
from 80s. to 82s. Gd. for Nos, 1, 2, and 3. Spanish ore 
was stronger, owing to better freights. As a rule, 
sellers quoted 2ls. ex-ship Tees for rubio, but in 
one or two cases rather less might have been ac- 
cepted. Freights Bilbao-Middlesbrough were fixed at 
6s. for early es and vessels were reported rather 
searce. For forward charterings higher freights were 
asked. To-day the market was flat ; but sellers would not 
reduce their rates for makers’ iron, notwithstanding that 
Middlesbrough warrants eased to 693. 1d., and by the 

close further fell to 68s. 6d. cash buyers. 


_ Manufactured Iron and Steel.—In the manufactured 
iron and steel industries a lot of work is going on and 
prices are tending up In some cases rates have 
again been raised, but there are complaints among manu- 
facturers that quotations here are not advanced so rapidly 
as they should be when rises in other districts are com- 
pared, Common iron bars might still be bought at 9/. 5s., 
and best bars at 9/. 15s., though some sellers ask rather 
more. Steel er iron ship-angles, and steel ship- 
plates are each 8/. 2s. 6d.; while iron ship-plates remain 
at 8/. 5s. Heavy sections of steel rails have been put up 
to 7/, 5s. net at works. 


Coal and Coke.—Fuel on the whole keeps strong. 
Bunker coal, however, is hardly in such good request as it 
was, and prices are ashade weaker. In gas coal the demand 
is bri Coke continues in great request, especially for 
local ar sap oye and average blast-furnace qualities 
are fully 26s. 6d. delivered here over a period. Consider- 
ably more has been paid for prompt delivery. 

Bolckow, Vaughan, and Co., Limited : Annual Report. 
—The 35th annual report of the directors of Messrs. 
Bolckow, Vaughan, and Co.’s huge undertakings is as 
follows: ‘“‘ We have purchased the properties of the Clay- 
lane Iron Company, Limited, consisting of the South 
Skelton Ironstone Mine adjoining e Company's 
North Skelton mines, and six t-furnaces with 
wharf adjoining the company’s iron and steel works 
at Eston. Your company possession on January 1 
last, and your directors that the purchase 
set an St athe Pel Os cae 

t available for distribution, i he. 
received from the Cleveland Salt Com , Limited, and 
other sources, and after providing for depreciation, 18 
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466.2537. 10s. This sum, added to the balance of 
64,9371. 16s. 9d., brought from last year’s account, gives 
adisposable surplus of 530,49]/. 6s. 9d., which it is pro- 
to appropriate as follows : For payment of interest 
on debentures, 4929/. 63. 9d. ; for payment of dividend on 
reference shares, 23,6041. ; for payment of dividend on 
1,488 fully-paid shares at 8 per cent., or 1/. 12s. per 
share (of which 12s. dividend has been paid), 130,380/. 16s. ; 
for payment of dividend on 93,045 shares with 120. paid 
at 8 per cent., or 193. per share’ (of which 7s. interim 
dividend has been paid), 89,323/. 4s.; for purchase 
of Clay-lane Iron Company’s properties, 215,000/.; for 
expenditure on various extensions, new plant and machi- 
nery, at the collieries and works, 48,184/. 12s. 5d. ; 
balance to be carried forward 19,0697. 7s, 6d.—530,491/. 
63. 9d. Your directors consider it advisable on account 
of the difficulties of stocktaking in winter, to alter 
the future date of the close of the ae ae 
cial year from December 31 to June 30. This will 
necessitate a change in the date of the annual 
general meeting, and a resolution embodying this pro- 
alteration will be submitted to the oes to 
be held on the 7th inst. The stocks of materials and all 
expenditure on capital account have been verified by 
Messrs. Hulse and Co., Limited, of Manchester, and the 
value of the stocks, as shown on the balance-sheet, has 
been certified with the articles of association, are Mr. 
Henry Lee and Mr. W. 8. B. McLaren, who are eligible, 
and offer themselves for re-election.” 








NOTES FROM THE SOUTH-WEST. 
Cardif.—The steam coal trade has, of course, been a 
deal influenced by the announcement that the 
opel had accepted tenders for the rir 2 8 of 
100,000 tons of the best steam coal for shipment during 
March, April, May, and June at 22s. 6d. to 23s. per ton. 
For prompt and early shipment the demand has been slow, 
and although the tone of business has been, if anything. 
a shade better, recent quotations have been maintained 
with difficulty. In the house-coal trade prices have also 
shown a downward tendency; No. 3 Rhondda large has 
made 22s. 6d. to 28s. per ton. Foundry coke has brought 
32s. 6d. to 333. per ton, and furnace coke 28s. to 30s. per 
ton. As saga iron ore, the best rubio has been quiet 
at 203. to 203. 6d. per ton. 


Alexandra (Newport) Docks.—The report of the 
directors of the Alexandra (Newport and South Wales) 
Docks and Railway Company, Limited, for the half- 
year ending December 31, states that the net revenue 
account shows a profit of 41,0012. This, together with 
11,5257. brought forward from the previous half-year, 

vides for rents and debenture and other interest, 
eaving a credit balance of 39,0447. Out of this sum the 
directors recommend the declaration of dividends at the 
rate of 44 per cent, per annum on the consolidated first 
reference A stock and on consolidated second preference 
B stock, at the rate of 4 per cent. per annum on the pre- 
ferred ordinary stock, and at the rate of 3 per cent. per 
annum on the deferred ordinary stock, leaving a balance 
of 10,3447. This sum the directors have transferred to 
the reserve fund, increasing it to 14,1327. Out of this 
amount two suspense accounts, amounting to 11,820/., 
have been written off, leaving 2312/. to the credit of the 
reserve. 


Milford Docks.—The report of the directors of the 
Milford Docks Company for the half-year ending De- 
cember 31, states that the local trade (including the use 
of the dry dock), returned a profit of 3479/., as inst 
22351. for the same period of 1898. Warrants are being 
ome for the payment of 17s. 9d. per cent. for the past 

-year on the A debenture stock, the payment for the 
first half of the year having been 7s. 3d. per cent. 


Trade of Bristol.—Recent Bristol trade has been of 
about an average character. No Black Sea steamers 
have come in, but from America three steamers with 
general cargo, one grain laden, and one having petroleum 
in tanks have arrived. Avonmouth is busy, four large 
steamers having been accommodated. 


;, Swansea.—The annual report of Mr. W. Law, super- 
intendent of Swansea Harbour, states that the trade of 
the port improved nearly 11 per cent. in 1899. The in- 
crease was wholly in exports, the imports having re- 
mained stationary. The diversion of the Cwmavon 
copper ore traffic to Port Talbot caused a considerable 
loss, but this was made up by an increase in other im- 
ports. Mr. Law calls attention to the necessity for 
another dock extension in the near future. With 
to the tinplate trade he observes: ‘‘The tinplate trade 
has been eminently satisfactory, and the present outlook 
warrants the assumption that the dimensions of this 
branch of export trade will speedily eclipse the record 
ear 1893. The enhanced shipments were 40,000 tons 
ractically every Continental country has increased its 
demand for Welsh tinplates. Much was expected from 
the introduction of tinplates into the countries of the Far 
t, but, so far as 1899 is concerned, the shipments vid 
wansea were ae and show a loss of 10,000 
tons ; it is believed, owever, that the check is only tem- 
porary. The United States have increased their pur- 
chases vid Swansea from 22,932 tons to 30,046 tons, which 
18 very gratifying.” 








P Cork Suxrrinc—Erratum.—The address of the agent 
for the cork sheeting described on page 264 of our last 


issue, was, we regret to say, inaccurately given. It 
ny pe been Mr. J. F. Butterworth, 38, Queen- 


MISCELLANEA. 


Mr. A. A. Camppett Swinton will lecture at the 
Camera Club on Thursday, March 8, upon “‘ Steam Tur- 
bines, Land and Marine.” 


The next meng ot the Society of Model Engineers 
will take place on Thursday, March 8, at 7p.m. The 
models entered for the model-making competition 
organised by the society will be on view for inspection 
during the evening. Tickets of admission ae A be 
sent, on receipt of post card, by the hon. sec., . FE. E. 
Powell, 6, Farringdon-avenue, London, E.C. 


The Admiralty have entered into a contract with a 

rivate firm to construct a new building slip at Chatham 
Dockyard with workshops and other accommodation. 
The dimensions cf the “= will permit of the building of 
the largest battleships and cruisers, and it is so plann 
that vessels when launched will run no risk of groundin 
poh acne shore of the river. Thecost will approac 


We have received from Messrs. George Phillip and 
Son, the well-known map publishers, a copy of a new wall 
map they have recently brought out, showing the railways 
in the United Kingdom. Different colours are used to 
denote the different systems, so that it is easy to follow 
the ramifications of any particular line. A peculiarity of 
the map is that a larger scale has been adopted for 
England and Wales than for Scotland and Ireland, since 
the railway network in these two countries is not nearly 
so closely meshed. 


The new prospectus giving particulars as to the exami- 
nations in sanitary knowledge vs by the Sanitary 
Institute, of Parkes Museum, rgaret-street, London, 
W., has just been issued. Mr. R. White Wallis, the 
secretary to the Institute, informs us that the certificates 
granted on the results of these examinations are now 
accepted by over 200 local authorities, including the 
sing 23 towns of England. The Institute, we may note, 

as recently instituted examinations for inspectors of 
meat and other foods. 


The City and South London Extension to the Bank and 
Moorgate-street was opened on Monday, February 26, 
and the old terminus at the Monument has been closed. 
A new station has, however, been opened at Denman- 
street, close to the London Bridge stations of the South- 
Eastern and London, Brighton, and South Coast Railway 
Companies. The line passes under the river by two new 
tunnels, and the Bank Station is beneath St. Wool- 
noth Church. There are five lifts here, capable of 
accommodating 340 passengers. At the Moorgate-street 
Terminus, which adjoins the existing Metropolitan 
Station, there are four lifts. 


The Employers’-Parliamentary Council have issued a 
pamphlet announcing that the trades unions have aban- 
doned their appeal to the House of Lords on the law 
relating to paper d as Jaid down in ame v. Wilkins. 
It accordingly follows that the ye: of Conspiracy 
and Protection of Property Act of 1875 relating to 
picketing is to be construed literally ; and it is, accord- 
ingly, illegal to watch or beset a place of business with 
any object other than receiving or giving information. 
This proviso has hitherto nm held to legalise so 
called ‘‘ peaceful picketing,” but the judges have, as 
already stated, decided that the words must be taken in 
the literal sense, and that men having a difference with 
their employer may not attend near their employer's 
premises with a view to inducing othe? men by argument 
or persuasion to refrain from working for their op ment. 
Any attempt to do this renders the pickets liable to be 
dealt with summarily by the magistrates, or they can be 
restrained by injunction. 

Devonport’s programme under the new Navy Estimates 
is more extensive and important than in any previous 
allotment of work to this dockyard. This is especially 
the case with new construction, although the amount of 
work is spread over all departments. The battleship 
Implacable is to be completed during the ensuing finan- 
cial Seep at a cost of over 1,000,000/., of which 298, 4932, 
will be spent after April 1. On the battleship Bulwark 
332,126/. will be spent during the next twelve mont 
leaving 230,525/. to be spent at the end of March, 1901, 
to complete her. A first-class battleship will be laid down 
as soon as the Mon is launched, and by the end of 
the next financial year 34,504/. will be absorbed in labour 
and material. A second-class cruiser will also be begun, 
and provision is made for 85,880/. to be laid out on her 
during the financial year. ; : 


Although the second half of 1899 was in one sense a 
prosperous period for most English railway companies, 
since there was again a considerable increase in the traffic 
returns, the net revenue hardly increased at all, the in- 
creased gross receipts being obtained only at the cost 
of a much ter proportional addition to working 
expenses. e accounts of the 12 leading com- 
panies show that their gross receipts were 39,840,000/., 
an increase of 1,625,000/., or 4.3 per cent. on those 
for the second half of 1898, while their expenditure 
was 23,680,0007., an increase of 1,557,000/., or no less 
than 7.0 per cent. Their neb revenue was conse- 
quently 16,160,000/., an increase of only 68,000/., or 0.4 
per cent. Almost the whole of the gross increase was 
therefore swallowed up in additional expenditure, which 
was due chiefly to the tly increased cost of coal, oil, 
and other materials.. To put the facts another way, the 
working expenses ‘were 59.5 per cent. of the receipts, 
against 57.9 per cent. for the corresponding period of the 
previous year. 








A very interesting test has recently been made by the 
British Fire Prevention Committee, the subject being a 





small “‘fire-resisting ” safe constructed by a well-known 
safe maker, but bought by the committee in the open 
market and tested on their own account. The safe in 
question measured 19in. by 19in. by 25in. high, and was 
surrounded on four sides by the fire. The exposure was 
1} hours, the temperature at the commencement of this 
period being 500deg. Fahr., and the highest temperature 
attained inside the test-hut was 1670 deg. Fahr. The 
paint blistered, rolled up, and mary | disappeared in 15 
minutes from the commencement of the test. In 60 
minutes the upper part of the safe bereg nce eee and in 
85 minutes the contents burned, flames issuing the 
sides and the top of the door, and the two sides of the 
safe bulged. On breaking open the safe two days later 
the contents—paper and book—were found to be com- 
eps destroyed. The safe proved, on examination, to 

built with double walls of sheet iron 0.116 in. thick, 
the a between—about 2§ in. wide—being packed with 

wool, 


A correspondent to the Field give some further details 
concerning the man-eating lions which so effectively 
checked the construction of the Uganda railway. A pair 
of these lions killed no less than 28 Indian coolies, in 
addition to Africans, completely stopping the whole work 
for three weeks, the men being too to continue in 
the vicinity of such dangerous neighbours. The animals 
appeared to bear charmed lives, as ae WY My oe 
shoot or trap them were utterly unsu ul, the ts 
escaping on more than one occasion when their “ bag” 
seemed absolutely certain. In one instance, the engineer 
fixed up a trap divided into two compartments, separated 
by steel rails, in one of which armed men were placed 
as bait. For some time the inventor of the trap himself 
served as bait, but the lions fought shy. Later on, three 
armed Sepoys acted as the decoy. A lion then entered 
the trap, but the men were so scared that they failed to 
shoot him, and he finally escaped. In the end, both 
ne were shot, and the normal course of the work 
resumed. 


A Parliamentary Paper just issued contains replies 
from railway companies to the Board of Trade circular 


calling attention to the inefficient means generally pro- 
vided for establishing communication between a ger 
and the guard of atrain. In to the replies from 


the different companies, three fotters from the general 


manager of the Great Western Company are given, the 
last of the series being dated January 3. They show 
that many of the company’s trains are com of corri- 


dor carriages.already equipped with electrical means of 
communication ; but the company have decided to adopt 
the brake system. The last letter from the general 
manager of + Great Eastern Railway ar oe is also 
of recent date—January 13. It shows that the company 
have been making trial of an electrical system of com- 
munication and of the brake system. The London 
and North-Western, the Great Northern, the London and 
South-Western, the North-Eastern, the Midland, and the 
North London Companies all state that they will adopt 
the brake system of communication. The Great Central 
say they have for many years employed.an efficient means 
of communication (the brake system), which has received 
the approval of the of Trade; the London, 
Brighton, and South Coast Company have had in use for 
many years an electrical system of communication which, 
in their opinion, cannot be improved upon; and the 
South-Eastern and Chatham Companies reply that they 
have had in use for many years an electrical system 
ag by the Board of Trade, and they do not contem- 
plate any change for the present, but will carefully watch 
what is being done on other lines. 





Tue Royat Merroro.ocicaL Socrety.—As this society 
will attain its jubilee on Tuesday, April 3, having been 
founded on April 3, 1850, it is proposed to observe this 
fiftieth anniversary in a special manner. The council 
have arranged for a commemoration meeting to be held 
at 3 p.m. at the Institution of Civil Engineers, at which 
the President will deliver an address, and delegates from 
other societies will be received. In the evening a con- 
versazione will be held at the Royal Institute of Painters 


hs, | in Water Colours. On the following day, April 4, the 


Fellows will visit the Royal Observatory, Greenwich, and 
in the evening will dine ther at the Westminster 
Palace Hotel. In view of this jubilee celebration, Mr. 
G. J. Symons, F.R.S., was elected president at the annual 
meeting of the society*on January 17, but owing to ill- 
ness he has since been obliged to resign this office, Under 
these circumstances the council at their last meetin; 
appointed Dr. ©. Theodore Williams as the president 
6 society. 





Mancunester Sure Canat.—The chief engineer to the 
Manchester Ship Canal Company pre an esti- 
mate of the capital which will have to be expended in the 
event of that wercmnge & Bill of the t session re- 
ceiving the sanction of Parliament. This estimate, which 
will be laid before the Select Committee to whom the Bill 
will be referred, puts the total expenditure at 226,181/., of 
which 176,315/, will be required for a proposed new dock 
on the site of the Manchester racecourse and other adjoin- 


ing lands. area of land pro to be taken for this 
dock is given at 25 acres 1 34 poles, and the esti- 
mated cost of purchase is 42,0751. balance of the 


estimated expenditure—amounting to 49,865/.—will be 
laid out on ae on for the pro dock. 
The Ship.Canal Bill for the present Session does not deal 
with any financi for raising this capital, as it 
is expected that the award in a recent arbitration with 
reference to the sale of the Duke’s Dock at Liverpool to 
pe gpa Docks and Harbour Board will provide ample 
un 
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THE NAVY ESTIMATES, 


THE Navy Estimates for the financial year, which 
commences on April 1 next, have just been issued, 
and the discussion on them commenced in the 
House of Commons on Monday last. They may 
be considerod by some of less interest than usual on 
account of the great importance of the operations of 
our Army in South Africa. Public attention is all 
drawn that way ; thespirit of the nation is military 
rather than naval. In spite of this, never more 
than now in the whole course of our long history, 
has it been plainer that our strength rests on sea 

wer. 

The total net estimates for the coming year 
reach the —* figure of 27,522,6001. ; which is 
nearly a million more than the estimates for the 
present year. We give in the Table, which 
appears on page 292, an abstract of the net 
estimates on the different votes for the present 


of course, be understood that the differences be- 
tween gross and-net estimates are represented by 
appropriations in aid, and we have, therefore, not 
considered it necessary to give the gross estimates 
in our Table. 

The figures in Vote 8—the shipbuilding vote 
—are those which chiefly interest us. nder 


nearly 13 millions sterling—actually 12,925,000/. 
This is a trifleabove the amount for last year, the 
dockyard expenditure being 380,000/. in excess. 
Contract work,-.on the other hand, is estimated 
at 272,000/. below the sum set down in the cur- 
rent estimates. One would think that the present 
would not be the time to reduce expenditure in 
any branch ; but, according to Mr. Goschen, there 
appears to be no: choice in regard to contract 
work. In the annual statement of the First 
Lord of the Admiralty issued last year, it was 
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tion had been greatly influenced by the unprece- 
dented activity in mercantile shipbuilding. This 
activity was — natural, but was more espe- 
cially stimulated the engineering strike of 
the previous year. e delivery of materials was 
so delayed, that some of the ships to be built in 
private yards were not laid down at the time 
— In addition to this, the armour-making 
plant of contracting firms proved insufficient to 
meet the demand. nder these circumstances, it 
will be remembered, the earnings of the contractors 
fell short of the amount provided in the Estimates 
by about 800,000/. It was hoped that the check 
to expenditure was merely temporary, and after 
matters had settled down there would be no difti- 
culty in getting all the Navy work done that was 
uired from contractors. So far from this prov- 
ing to be true, Mr. Goschen now tells us that ‘‘ the 
abnormal activity in shipbuilding and engineering 
has, during 1899-1900, seriously affected progress 
and expenditure on ships, machinery, and armour. 
Delays in delivery of material, difficulties in secur- 
ing adequate numbers of workmen, and other 
causes have caused the te earnings on con- 
tract work to fall short of the estimated amount 
by about 1,400,000/., though the estimate was 
carefully calculated on the basis of actual earnings 
in past years on ships of similar character, and 
on very close investigations of the possible output 
of armour.” 

This is a serious state of affairs, and will come as 
an unpleasant surprise to most persons ; for if 
there is one thing more than another upon which 
we have a ourselves, it is the unrivalled re- 
sources of our private shipyards and engineerin: 
works, which should form such a source of strengt 
in time of war. Itis a matter to which we shall 
make further reference. : 

The new programme of shipbuilding provides 
that there shall be laid down during the comi 
year two battleships, six first-class armo 
cruisers, one second-class cruiser, two sloops, two 
light-draught gunboats, and two torpedo-boats. 
Of these, the two battleships, two of the armoured 
cruisers, the second-class cruiser, and the two 
sloops, will be built in the dockyards ; so that, 
putting aside the four boats, only four cruisers are 
to be given out to contract. Considering the 
failure. of contractors to meet the programme, it 
was to be expected, and, indeed, \inevitable, that 
the major part of the new construction should be 
carried out by Government establishments. On 
the whole programme, however, the value of work 
to be done under Vote 8 is almost equally divided 
between tbe dockyards and the contractors, the 
former being allotted construction which is to cost 
6,596,000/., while there is to be spent on contract 
work 6,329,0007. The full list of ships that will be 
in hand is one of considerable magnitude, consist- 
ing of no less than 77 vessels of various sizes, of 
which 17 are battleships and 20 armoured cruisers. 
The other 40 are made up by one first-class pro- 
tected cruiser, two second-class protected cruisers, 
one third-class cruiser, eight sloops, two light- 
draught gunboats, four torpedo-boats, 21 torpedo- 
boat destroyers, and one Royal yacht. The whole 
forms a list that would be a respectable Navy for 
most foreign Powers; but it is not a ship tdo 
many. 

Mr. Goschen in his speech on Monday, claimed 
credit for moderation in not taking advantage 
of — enthusiasm to bring forward a sensa- 
tional estimate. It would, perhaps, be better if 
the Government took a little more advantage of 
eg enthusiasm. Still any panic increase would 

foolish just now ; and it would be useless for 
present purposes to introduce a heavy programme 
of new construction. There does not appear 
any immediate prospect of needing the services 
of the Navy, and the Government have done 
wisely in resisting the pressure put upon: them to 
mobilise the fleet. We have weathered the worst 
of the South African trouble, and are beginning 
to think that we see the end. A few weeks ago 
it was possible for a foreign Power to have put us 
into a most embarrasing, if not humiliating, posi- 
tion. If hostile action had been taken, we should 
have had to decide between depleting this country 
of trained soldiers and leaving our generals at the 
Cape without reinforcements. There would have 
been grave reasons against both courses. But now 
that we are beginning to be victorious there is 
little danger of interference. It is true that the 
Continental n pers are full of the idea, but 








pointed out that progress on ships under construc- 
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Tas_e SHowine Net Amount or Vores ruR Navy Estimates FoR THE CoMING AND Five Previous YEARS. 











| | | | 

Vote. | YEAR, 1895-1896 | 1896-1897 | 1897-1898 | 1898-1899 | 1899-1900 | 1900-1901 
Errrctive SERVICES. £ £ £ £ £ | £ 

1 Wages of officers, seamen, and bo}s, coastguard, and 
| yal marines .. ae ae oe *e Be .-| 4,138,500 | 4,419,800 | 4,696,000 | 4,988,000 | 5,242,700 | 5,527,000 
2 | Victualling and clothing for the Navy 1,367,100 | 1,369,600 | 1,884,€00 | 1,491,700 | 1,606,700 | 1,715,300 
8 | Medical establishments and services. . 161,400 156,200 | 161,400; 167,000, 176,600)  208,£00 
4 | Martial Law is x - 10,600 10,600 10,600 11,400 12,200 | 13,300 
5 | Educational services 79,400 81,300 85,600 86,600 99,600 | 92,300 
4 Scientific services. . os be 61,400 63,300 66.700 67,200 69,500 | 66,900 
7 Royal Naval Reserves .. ai He ie 215,600 | 229,800) 249,900) 257,000) 271,000; 271,100 

8 Shipbuilding, repairs, and maintenance : 
Section I.—Personnel Ee wt 1,810,(00 | 2,104 0CO | 2,126,000 | 2,218,000 | 2,417,000 | 2,512,000 
| » IL--Materiel . 655,000 | 2,251,100 | 2,064,000 | 2,971,000 | 3,799,000 } 4,084,000 
» 11L—Contract work 3,416 000 | 5,386,000 | 5,440,000 | 5,612,000 | 6,601,000 6,329,000 
9 Naval armamente.. Je se ‘6 nae a ,693,200 | 2,543,200 | 2,775,000 | 2,549,200 | 2,710,800 | 3,004,700 
10 | Works, buildings, and repairs at home and abroad 547,000} 618,400| 648,800| 650,100| 795,100 845,800 
ll | Miscellaneous effective service rv as 176,800 189,200 | 195,400 232,900 | 248,200 271,200 
237,200 236,800 | 243,600 247,700 261,€00 267,100 


12 Admiralty Office .. we ate 


Total effective servic s s 
Non- Errective SERVICES. 
13 H.If-yay, reserved, snd retired pay .. 
14 Naval aud marine pensions, &, ve 
15 _| Civil pensions and gratuities .. 
| 
Total non-effective services 


| 
Exikxa Estimate, 





. {16,554,200 |19,656,200 '19,€97,600 |21,549,800 |24,302,000 | 25,208,500 


| 
761,300 | 749,000 749,500 | 752,500; 774,7€0| 786,700 


:.| 1,007;900 | 1,080,100 1,053,200 | 1,082,900 | 1,116,0(0 | 1,123,600 


841,500 | 343,500 


2,168,300 | 2,232,200 | 2,253,800 


$17,800 | 324,400 ‘827,400 | 
bre teas, | 


-| 2,086,500 | 2,103,5€0 | 2,130,100 














| 











16 Additional force in Australasian waters—arnuity pay- | | 
GME is a ke lc en as we 1 - ee 60,300 | 60,300 €0,800 |. 60,300 
Grard total ee {48,701,000 |21,828,C00 [22+888, 000 |28,778,400 faa ane,a00 27,522,€00 





ments adopting it. Every day puts us into a 
more independent position, and when the end 
comes we shall have 100,000 veterans, furnished 
with stores, ammunition, and transport, ready to 
be landed in any part of the world within a month, 
and in some parts in much less time. France 
is not likely to interfere, with Madagascar and 
her West African colonies lying defenceless so 
near to our present base, and so far from hers. If 
Russia .had really intended to make a dash for 
India she would have done so already; the 
opportunity is rapidly slipping away. . We 
shall probably never be better able to de- 
fend our North-West frontier than we shall 
when this war is ended, after our men have 
been receiving lessons in mountain warfare 
from the Boers for five months. They are apt 
pupils of most capable instructors, and both 
masters and scholars may be proud of the results 
of the time of study they have spent together. 
We are receiving an amount of abuse which we 
find it very difficult to understand, but we may 
console ourselves with the proverb ‘‘ Threatened 
men live long.” If the rulers of foreign countries 
had intended to strike, they would have assailed us 
in our hour of weakness ; in the time of victory 
they will certainly leave us alone. 

Reasons such as these remove the need for Mr. 
Goschen to apologise for an increase of a million 
over last year’s figures, which, after all, is only 
about half the average of the increase of later 
estimates. As will be seen by our Table, five years 
ago, when the present Government came in, the 
total amount of the Navy Estimates was 18,700,0001. 


.The next year there was an advance of over three 


millions, next year about half-a-million, the next 
year nearly 14 million, the next year—the present 
—2,800,000, and for the coming year the advance, 
as stated, is not quite a million. If, therefore, we 
consider the political outlook of the present 
moment, the estimates now brought forward are 
certainly moderate, unless those of the past few 
years have been altogether extravagant. No one 
considers — excepting a few peace-at-any-price 
fanatics—that the Naval Estimates have been ex- 
cessive. Probably the spending of these extra 
millions has been the most economical step the 
nation has ever taken. Large as is the cost of a 
Navy in peace, it is a trifle to that in war. 

It will be seen that the largest increase in the 
estimates is for personnél, the votes for which 
absorb not far from half the total excess. The 
number of officers, seamen, boys, coastguard, and 
royal marines for the coming year are 114,880; as 
compared to 110,640 of the present year. With 
the resources of the country in shipbuilding and 
engine construction employed to their fullest 
extent, the question of manning such ships as we 
have naturally comes to the front. In former 
years, when the Navy was more the shuttlecock of 
party than at present, personnel received but 
small attention at the hands of the parliamentarians 
who ruled in the councils of the nation. The 
reason was that a big programme of new ships was 
taken as the criterion of naval progress, no matter 
whether the vessels were to be manned and gunned 





or not. The public are better instructed now and 
have learnt to look more critically at the naval pro- 
mme. The foolishness of having more ships 
than we have sailors to man them is obvious, but, 
beyond that, the question arises, what should be 
the proportion ? . Goschen said some things on 
Monday which we think will come rather as a sur- 
_ toa good many who hold views on this subject. 
e was of opinion that the wastage of ships would 
be faster than the wastage of men. ‘‘A ship, in 
these modern days, with the machinery and engines 
of every kind involved may easily be put out of 
action without the crew suffering severely at all.” 
It would be satisfactory to know whether this 
is an expression of Mr. Goschen’s own opinion, or 
whether he was speaking also for his naval colleagues 
on the Board. By far the greater number of sea 
fights have been decided, like land fights, by the 
killing or wounding of men; and shhenah the 
nature of the ships has changed entirely since the 
great naval wars, it is difficult to see exactly where 
the immunity of personnel, as compared to matériel, 
comes in. Of course a ship may, as Mr. Goschen 
says, be put out of action without the crew suffer- 
ing severely ; but we cannot see that such an event 
is probable. No British ship would cease fighting 
until her guns were silenced or her motive power 
destroyed ; and it is difficult to conceive such 
things being brought about by the action of an 
enemy without enormous loss of life. In the 
old days wooden ships were not often sunk in 
action, although they sometimes foundered after- 
wards ; but if a modern ship is less likely to keep 
afloat, she is more likely to take her crew to the 
bottom with her. The putting of a ship out of 
action by the mishap to machinery, without the 
crew suffering at the same time, could hardly be 
more than a defect of an accidental nature which 
could probably soon be remedied by the engineer- 
ing staff, or by the aid of one of those floating 
factories of which we have some hope from 
Mr. Goschen’s speech. The machinery of a war- 
ship is generally too well protected to stand 
the chance of serious injury whilst the crew 
remain unscathed. With the enormous powers 
of offence of modern weapons, especially the quick- 
firing and machine guns, neither ships nor crews 
will go through a close action without suffering 
severely. If vessels are lost, the crews will probably 
go with them ; and if they are brought into port, 
it will take far less time to repair the ships than 
to train fresh men to take the place of those killed 
or disabled. That is an argument in favour of a 
reserve of men rather than a reserve of ships. 
On the other hand, two ships might come in 
much battered, and each with a loss, perhaps, of 
half its total complement. In that case the sur- 
viving men might be combined, and go to sea at 
once in a fresh ship that had been held in reserve. 
The problem is largely one of finance, and needs a 
careful weighing of the probabilities and costs. 
Whatever may be Mr. Goschen’s or his col- 
leagues’ views, however, it is satisfactory to learn 
that they are studying how to increase the 
reserves. The attitude of the professional sailor, 


like that of the professional soldier, is, generally, to ' 





dis e anything but the highly-finished article, 
This is largely a peace view founded on drill and 
evolutions. war time we should have to make 
up for losses with the best material that came to 
hand. ‘‘ Amongst the blind the one-eyed man is 
king ;” and, if highly-trained sailors or soldiers are 
not forthcoming, naval reserve men and volunteers 
are far better than raw levies. During the 
naval wars of the last century our fighting ships 
were largely manned by landsmen. It is proposed 
now to establish two new services, a marine reserve 
and a reserve of seamen who have passed their 
twelfth year. These will afford a most notable 
addition to the potential of the Navy. In regard 
to the existing reserve there has been a falling off 
in numbers of 1000° on the present estimate, 
the total being 28,700. The ‘Admiralty are ‘less 
and less relying upon the mercantile marine 
and are drawing almost exclusively from fisher- 
men.” The fisherman is more to hand than 
mercantile Jack, who may be thousands of miles 
away when needed. Moreover, the latter is largely 
a foreigner. On the other hand, fishermen are by 
no means ideal men-o’-wars men, in fact, their 
training and mode of life is diametrically opposed 
to the routine of a war vessel. They are, how. 
ever, a hardy and tractable class, and, at any rate, 
can go to sea without being sick; though it is 
curious how deficient they are, at first, in sea legs 
on the deck of a big ship. Still the six months’ 
training in the service should make them into 
valuable material, as a reserve. 

Turning from personnel, which rightly occupies 
the foremost place this year, to matériel, the most 
important feature is the failure of contract work, to 
which we have already alluded. Mr Goschen ap- 
peared to consider that no one was to blame for the 
shortage on ships and engines to be built outside 
the Royal Dockyards; it was a visitation of 
Providence, following naturally on the strike 
and commercial activity. That is a view which 
will not be shared by all who have seen the 
working of Navy contracts. For many years the 
Admiralty have been doing more and more to make 
engineering and shipbuilding firms careless as to 
whether they get Navy contracts or not, until at 
last a good many prefer to work for foreign Govern- 
ments or on mercantile vessels. We have frequently 
pointed out in these columns the manner in which 
contractors are subjected to arbitrary and unfair 
treatment. There is no need to go into that again 
in detail. It is now a dozen years, or more, since 
Sir Nathaniel Barnaby publicly stated that ship- 
builders seldom, if ever, made a profit on their 
contracts with the Admiralty ; and since then we 
have had a good deal of light thrown on_ the 
matter by the publication of details. Work 
has been made unnecessarily expensive in 4 
variety of ways, most of which can be traced to 
interference by officials unqualified by training or 
experience to judge what should, or should not, be 
done. Occasionally an Admiralty overseer or in- 
spector is met with who gives needless trouble on 
his own account, but this happily is an exception, 
and is generally due to a young man’s desire to air 
a newly-acquired dignity. That soon wears off; 
but what does not wear off, and, indeed, grows 
year by year, is the knowledge that he may finally be 
Judged for any shortcomings, real or imaginary, 

y a chief who has not the knowledge which would 
enable him to form a just estimate of the situation. 
That feeling pervades the whole technical staff 
from the highest to the lowest, in the dockyards and 
at Whitehall. Under one ruler things may be worse 
than under another, but an overseer, an inspector, 
an engineer, or a constructor never knows whether 
his work—now or in years to come—may not be 
judged and condemned by an official ignorant of 
the subject, and of whom he may never have 
heard at the time. 

It is the dread of judgment by ignorance that 
makes technical officials often appear so arbitrary 
and unreasonable in their dealing with contractors. 
It is right that everything should be as good as 
it can be for ships upon which the nation depends 
for its existence. Contractors do not complain of 
strictness, if it be reasonable and uniform. What 
they do complain about, and most bitterly, is the 
uncertainty of what they will have to do. Ad- 
miralty contracts are so drawn that the manufac- 
turer is at the mercy of the De ent, resting 
entirely on the decision of the Controller of the 
Navy. It is the uncertainty what ‘that decision 
may be, which paralyses the technical staff, and 
often makes the contractor’s life a burden to him. 
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It is getting an old tale now, and we are reaping 
the fruit of making a non-engineering class supreme 
in the manufacturing control of an engineering 
Navy. Mercantile work, and work for foreign 
navies, has been plentiful of late, with the result 
that we are not very far from 1} million short in 
the constructional programme of the fleet. 





THE MAKING OF THE ENGINEER. 

Sir WitL1AM PREECE recently gave an address 
on the functions of the engineer, in which he 
delightfully indulged his usual fondness for point 
and brilliancy. _Thus, he describes mathematics as 
the shorthand of thought and the purest form of 
logic ; experiment as the handmaid of observation ; 
and measurement as the instigator of accuracy and 
precision. These are little gems of clear-cut dis- 
tinction, plainly the result of careful thought and 
refining polish. They stand ‘self-recommended to 
the acceptance of all. 

But we cannot say quite as much for his pithy 
definition of engineering as ‘‘ applied science,” for 
rigourists will be found to carp at the term, and 
condemn it on the score that it suggests a duality 
in science, insinuating thereby that there is one 
kind for the professor and another for the engineer. 
But we would point out to such sticklers, for what 
they consider propriety and precision, that it is by 
no means evident that the term does imply the 
imputed duality or differentiation of science. It is 
quite certain that in the minds of those who 
knowingly use the term, as well as in the eyes of 
those who are familiar with it, science is always 
science ; it is always: the systematised collection of 
the facts and laws of Nature, whether you find it 
in the laboratory or in the workshop, the lecture- 
theatre or the draughting-room. In the former, 
you may have chiefly theory; in the other, you 
will find that self-same theory brought to bear 
upon the interpretation of Nature and upon the 
wants and convenience of man. The engineer takes 
formu'se derived from abstract investigation and 
applies them to the concrete problems of his pro- 
fession. Sometimes, as in electrical engineering, 
they fit admirably ; at others, as in some cases of 
civil engineering, they require a little procrustean 
treatment in order to adapt them to the precise 
conditions of ordinary practice; but in the one 
and the other, the formule and their adaptations 
are distinctly the teachings of science. 

The powers of analysis are every day employed 
to determine the time, the place, and phase of 
astronomical occurrences, some of which affect the 
common routine of life, whilst others seem in- 
tended mainly for the delectation of the astronomer; 
and, although assumptions have to be made that 
were not discussed in the lecture-room and un- 
foreseen contingencies allowed for, yet no one 
feels disposed to say that such applied mathe- 
matics differs in any essential from what is known 
as purer kind. Whoever would undertake to show 
that the mathematics of a Cayley or a Sylvester, 
differ from the mathematics of an Adams or a 
Kelvin, would have a hard and unenviable task 
before him. Initiate the pure mathematician into the 
mysteries of the observatory and you havea powerful 
astronomer ; among others, witness Airy at Green- 
wich and Tisserand at the Paris Observatory. In the 
same way, add to the attainments of the man of 
science the teachings of experience, and you will 
have an excellent engineer. It is conceded to-day 
that a thorough acquaintance with all the branches 
of science connected with his profession is an essen- 
tial requirement for the engineer. A man who is 
merely an expert in material matters is a good 
workman, mechanic, or artisan, but he is not an 
engineer. By courtesy he may be called so ; but 
his conscience must tell him that he -has no more 
right to the title than the medical man with only 
the parchment of a licensing body, has to be 
called doctor. 

Sir William Preece drives the matter home with 
heavy phraseology when he says that ‘scientific 
men talk nonsense when they observe differences be- 
tween science and practice, and so-called practical 
men act foolishly when they ignore science and 
assert that an ounce of practice is worth a ton of 
theory. ’ The once-lauded ‘ rule of thumb” is fast 
losing ground, and deservedly so, being the result 
of repeated trials and frequent failures. Practice 

ed on science commands success, but when 
based on rule of thumb it often means error, delay, 
and expense. The engineer can no more neglect a 
knowledge of the laws of Nature than the man of 





science can to-day allow himself to ignore the teach- 
ings of successful practice.. Sir William opened a 
severe fire on the science of the Chair, which he 
charges with being obsolete or behind the time. 
He is not satisfied with the Professor because he 
has found some who were not sufficiently in touch 
with the industrial and economical interests of the 
country ; but why condemn the profession for the 
sake of afew incompetent members? It happens, 
he says, ‘‘ that in my own special branch (electricity) 
practice has always been in advance of theory. The 
Pp’ ss of telegraphy and telephony owes nothing 
to the abstract scientific man. The fundamental 
principles and natural facts that underlie the prac- 


tice of electrical engineering are the teachings of | 


actual experience and not the results of laboratory 
research or professional ‘teaching. : The science is, 
however, now established, and those who are aca- 
demic students have the advantage of acquiring a 
knowledge of facts and principles in the class-room 
before they commence heir practical career.” 

We must dissent from these censorious pro- 
nouncements, for the various branches of electrical 
engineering incontestably owe much to Lord Kelvin, 
Dr. John Hopkinson, and a dozen other eminent 
professors, and men of original research ; but we 
are in entire agreement with Sir William Preece 
in the views which he expressed at the end of his 
address about the making of the engineer. He very 
properly insists upon a broad, solid, and general 
education as the foundation for all subsequent 
work. Specialisation must be avoided until the 
student has reached the time of life in which he 
can think and work for himself. To omit this 
subject and shelve that, merely because it has no 
immediate bearing on engineering, is to stunt 
mental growth and condemn the youth to be an 
uncultured member of the profession, a diasdvan- 
tage from which he will suffer all his lifetime. 

The fashion has grown of late to begin at a very 
early stage, the study of physics and chemistry, and 
we are anything but sure that the system has given 
good results, mainly owing to the fact that when 
schoolmasters begin to teach science, they forget 
that their first business is to educate their pupils. 
They yield to the temptation to instruct them, which 
is a totally different thing. We certainly have no 
admiration for the faddists who try to people our 
physical and chemical laboratories with mere chil- 
dren, who pooh-pooh well-written text-books, and 
replace them with leaflets of directions. The unfor- 
tunate tyro is required by these pitiless instructors 
to invade the domain of science armed with a bundle 
of leaflets and a train of rude pieces of apparatus. 
With such primitive appliances his immature mind 
is expected to realise the laws and phenomena of 
Nature. As if he were not already sufficiently 
handicapped by his unpreparedness for the work, 
some of our would-be reformers of scientific 
instruction would have the: young invader 
stop on his way in order to shape for him- 
self, as best he may, the weapons he may 
need to continue his advance. To be consistent, 
these intemperate advocates of the new-fangled 
system should not allow him to make any experi- 
ments involving a knowledge of time until he has 
succeeded in making all the parts of a chronometer 
and putting them together. ‘‘Setting students to 
make apparatus leads in most cases to nothing but 
waste of time and material.” When Professor 
Carey Foster wrote these words in 1895, he was 
referring to physical laboratories of an advanced 
grade ; we can infer his appreciation of the puny 
efforts of boys and girls at experimenting and mea- 
suring. Let us not forget that early familiarity: is 
very likely to breed lasting contempt. Before 
beginning any practical work, the student should 
be equipped with good general knowledge such as 
aig te obtained from following courses in which 
the subjects are illustrated by experiments appro- 
priate but not necessarily showy ; let him be re- 

uired to write abstracts of each lesson, and to 
sketch the apparatus on the lecture-table, and you 
may be certain that his powers of observation, 
comparison, and criticism will be better trained 
than by any amount of playing at science. 

Sir William Preece does not advocate the too 
early teaching of science. He will have his 
intending engineer pass first through the ordi- 


nary curriculum of the school, and then proceed | Onl 


to a university, from which he will emerge as 
a young man not only well imbued with the re- 
fining influences of literature and art, but also 

essed of sound general knowledge and correct 
scientific methods. With a well-earned degree in 





eS 
science, he is then fully prepared to commence his 
engineering training, and to enter the workshop 
or the drawing-office, where alone he can acquire 
that combination of knowledge and skill, as well 
as that training of the brain and the hand for 
mutual aid which goes by the name of technical 
education. ‘As our article of last week showed, 
we are not in entire agreement with Sir William 
Preece ; but the dangers he points out are real, and 
all he says is worth consideration as the opinion of 
a man of wide experience in many fields. 





THE RECONSTRUCTION OF OUR 

ARTILLERY. 
In the long series of articles on ‘‘ American Com- 
petition ” which has lately ap d in our columns, 
one fact stands out pre-eminent — that scientific 
progress is a distinct disadvantage to a people who 
have not the — or the enterprise to adapt 
themselves to it. hen there is movement all 
around we must move too; to sit still is to fall 
behind, unless we can persuade all the rest of the 
world to share our repose, which is impossible. 
The present war teaches exactly the same lesson, 
in an even more unmisiakeable fashion. We find 
ourselves in the position of manufacturers, with 
old-fashioned plant, suddenly confronted with the 
competition of a new and relatively unimportant 
firm provided with the latest machinery. Our 
artillery has been outranged' and outclassed, be- 
cause we could not bring ourselves to scrap the 
gans which look so beautiful on parade. So deter- 
mined were we to ignore all progress, that we would 
not even supplement our field and horse artillery 
by a few guns of the newer design, even when 
war was imminent. Weknew that a vast armament, 
of the latest patterns, was being prepared against us, 
and took no steps to meet it, fancying that the skill 
of our men would more than redress the differ- 
ence. The analogy to an old manufacturing firm, 
trusting to its reputation and experience was com- 
plete. 

In no branch of manufacture has there been 
more rapid progress than in artillery. M. G. 
Canet, the eminent inventor, and the technical 
director of MM. Schneider and Co. in relation to 

ns, said in his recent Presidential address before 

Société des Ingénieurs Civils de France : ‘* Never 
satisfied, the artillerist is ever demanding more ; and 
in response to his constantly-growing demands, we 
see the means of production being modified with 
great rapidity... . As the steelmaker, becoming 
more and more master of his material, is able, 
partly by the addition of scientific combinations 
of chromium, nickel, manganese, &c., and partly 
by new processes of annealing and tempering, to 
give to the metal qualities which before were 
thought to be irreconciliable, the artillerist, 
always greedy, extends the limits of his audacity; 
and the progress of the two industries becomes so 
rapid that none can say which leads the advance.” 
In such a condition of affairs, no nation can afford 
to rest satisfied for long with its armaments. 
Painful and costly as change must always be, it 
has to be faced; or else defeat, actual or rela- 
tive, must be expected. The temptation to 
wait and learn by the experience of our neighbours 
is very great, and no doubt we have yielded to it 
in the matter of quick-firing field guns; but it is a 
perilous experiment, and sometimes ends, as it is 
now doing, in providing gratuitous object-lessons 
to the entire world. 

We are on the eve of a great alteration in the 
artillery of all the military nations, and at 
the present moment the subject is receiving the 
gravest attention in many countries. With a 
view to aiding in the solution of the many 
important problems which are now pressing for 
consideration, we commence in this issue a 
series of articles on ‘‘Modern Field Artillery,” 
in which we propose to illustrate and descri 
among others, the most recent designs of two emi- 
nent : Messrs. Vickers, Son, and Maxim, and 
Messrs. Schneider and Co. There is a special 
interest attached to the work of these firms, as 
guns from both of them are arrayed inst us 
in South Africa; and have led to the sudden read- 
justment of military ideas which we have seen. 
this week it has-been announced that 
the British’ Government have completed an 
arrangement with Messrs. Vickers, by which 
they have power to manufacture mechanisms 
of all calibres under the Vickers patents, up to and 
above 12 in. At the present time, the Vickers 
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mechanism is being applied to all new field guns 
under manufacture: to 4.7-in., 5-in., 7}-in., 9.2-in., 
and 12-in. both for land and sea service. 
We illustrated a 12-in. Vickers gun in our issue of 
January 20, 1899 (vol. lxvii., Page 76), showing the 
form of breech screw which is the special feature. 
It will be remembered that the sections of the 
interrupted screw are stepped, and that a much 
larger part of the circumference is occupied with 
threads than in the old pattern. This not only 
renders the mechanism capable of being easily 
worked, but also reduces the total weight of the 
gun, enabling this saving of weight to be added to 
the chase, thereby rendering it possible to increase 
the muzzle energy of the gun. For the British 
Government the mechanism is adapted to the De 
Bange obturator system, which obviates the neces- 
sity for the ammunition to be enclosed in brass 
eases. The Vickers mechanism has also been 
adopted by the United States Navy, while the 100 
aoe ers-St. Chamond guns have been ordered for 
in. 

oo articles come at a most appropriate time, 
for there is a great deal of ignorance, even in well- 
informed circles, as to the points in which the 
Boer artillery (that is, French and German 
artillery) has excelled ours. If the theatre of the 
war should be shifted, as appears possible, to 
the flat country of the Free State, it is quite 
likely that the man-in-the-street will, with his usual 
precipitancy, review his opinions, and decide that 
our present system is all right. It is to be hoped, 
however, that in the meantime a solid weight of 
educated opinion will have been formed to apply 
 earmaae to. the Government in the right direction. 

ur new armament must not only be of the best 
possible quality, both as regards a and mate- 
rial, but it must be adapted to the very varied 
needs of this vast Empire. We are not like our 
Continental neighbours: we do not know before- 
hand the sites of our battlefields, and conse- 
quently we must be prepared for widely diffe- 
rent conditions of warfare. Hitherto, we have 
been content with field, horse, and mountain guns ; 
but in the future we shall have to extend the cate- 
gory very much, and our advisers will have to 
set forth clearly what are our requirements, and 
then see that they are fulfilled. We trust, how- 
ever, that when the artillerists ‘‘ extend the bounds 
of their audacity ” they will not confine themselves 
to increasing the demands on manufacturers. It 
was not Messrs. Schneider who dragged the ‘‘ Long 
Toms” through the of the Drakensberg 
mountains and up the L ran of the steep hills over- 
looking the Tugela. It was not even done by 
trained artillerists, but by Boer farmers. Our 
scientific officers, in spite of their incomparable 
courage and high devotion to duty, are apt to take 
restricted views as to what is possible, and many 
of these ideas will have to be revised to bring them 
in harmony with the new matériel. Our pages will 
show, during the next few weeks, how greatly the 
powers and dimensions of field artillery have been 
enlarged in readiness for the demand which has 
arisen. They will also show what increased burdens 
will be laid upon our officers in relation to trans- 
port and handling. 














THE. AMENDMENT OF THE 
COMPANIES ACTS. 

Two Bills, having for their object the making of 
certain oe wom changes in the law relating to 
limited liability companies, are to be brought for- 
ward in the House of ¢ Commons during the present 
session. Of these, the first has been prepared and 
brought a the following members: Mr. Faith- 
full Begg, Mr. Lawson Walton, Mr. Gordon, Mr. 
Hedderwick, and Mr. Marks; while the second 
has been introduced by the President of the Board 
of Trade, and backed by the Attorney-General and 
the Solicitor-General. Though last in order of 
date, the latter measure, sanctioned as it is by the 
Law Officers of the Crown, is the more likely to 
become law. 

At the close of the Session of 1899 considerable 
disappointment was felt that the Government were 
unable, owing to the shortness of time, to place 
— the book a statute which would remedy the 

too patent defects of the law relating to com- 
nies, defects which were described in eloquent 
nguage by the Lord Chief Justice in his address 
to the Mayor in the autumn of 1898. It is 
therefore satisfactory to find that the attention of 
the Government wil] be devoted during the present 
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Session to remedying existing evils and mig 
changes which, if they do not render perfect, wi 
at least render the company law more difficult to 
evade. The various clauses of the Government 
measure may be summarised as follow : 

By Clause (1) it is provided that a certificate of 
incorporation given by the registrar in respect of 
any association, shall be conclusive evidence that all 
the requisitions of the Companies Acts in respect 
of registration and of matters precedent and inci- 
dent thereto have been complied with, and that 
the association is a company authorised to be regis- 
tered and duly registered under the Companies 
Acts, Hitherto the registrar's certificate has merely 
been conclusive evidence that all the requisitions 
of the Companies Act, 1862, in respect of registra- 
tlon have been complied with [see 25 and 26 V., 
ce. 89, s, 18]. For the purpose of satisfying him- 
self that the rules as to registration, &., have 
been duly attended to, subsection 2 of Clause (1) 
provides that the registrar may require the statu- 
tory declaration of the company’s solicitor. 

e second clause applies the provisions of the 
Pharmacy Act to companies, while the third renders 
it unlawful for a company to carry on the profession 
of a surgeon, physician, dentist, or midwife, under 
a penalty of 5/. for each offence. 

e proposed amendment of the law relating to 
the appointment and qualification of directors is of 
a importance. Thus it is suggested that 
no person should be appointed director of a com- 
pany, or be named as a director, or proposed di- 
rector, in any p us, unless, before the regis- 
tration of the articles or the publication of the pro- 
spectus, as the case may be, he has (i.) signed 
and filed with the registrar a consent in writing 
to act as such director, and (ii.) either signed the 
memorandum of association for a number of shares 
not less than his qualification (if any), or signed and 
filed with the registrar a contract in writing to 
take from the company, and pay for his qualification 
shares (if any). Again, on the application for 
registration of the memorandum and articles of 
association of a company, the applicant must de- 
liver to the registrar a list of the persons who have 
consented to be directors of the company, and if 
this list contains the name of any person who has 
not so consented the applicant shall be liable to a 
fine not exceeding 501. The foregoing provisions 
do not, however, apply toa private company, nor to 
a prospectus issued by a company after the expira- 
tion of one year from the date at which the com- 
pany is entitled to commence business. Clause 5 
oe peg that every director who is required to 

old a specified share qualification, and who is not 
already qualified, must obtain his qualification 
within one month after his appointment, or such 
shorter time as may be fixed by the regulations of 
the company. Otherwise he vacates his office. It 
is suggested that a penalty of 51. per day should be 
imposed upon any unqualified person acting as 
director of a company. 

The above provisions relating to the increased 
liabilities of directors, were foreshadowed and de- 
clared to be necessary by the Lord Chief Justice 
in his famous address to the Lord Mayor in No- 
vember, 1898. As was stated in an article in 
ENGINEERING for November 18, 1898, ‘‘if directors 
were made more directly responsible, not only for 
things they themselves do wrongly, but also for the 
wrong-doing it may be their duty to prevent in 
others ; er magni — would be fewer 
directors.” ewer, per ut ing better 
qualifications than those which ing erie. he been 
considered sufficient to allow a man to take his seat 
upon the board. If loss to the company involves 
certain loss to those who control its affairs, it is 
clear that in seeking to protect their own pockets, 
the directors must unavoidably uphold the interests 
of the shareholders. 

It.is also = to place restrictions upon the 
allotment o: res, us, Clause 6 provides in 
effect that no allotment shall be made unless (a) 
the amount (if any) fixed by the memorandum or 
articles of association, and named in the pro- 
— (if any) as the minimum subscription upon 
which the di rs may proceed to allotment ; or 
(b) if no amount is so fixed and named, then the 
whole amount of the share capital has been sub- 
scribed, and the sum (if any) payable on application 
has been paid to an pod am By by the company. 
The amount so fixed and named, and the ri | 
amount aforesaid, are to be reckoned exclusive of 
any amount payable otherwise than in cash, e.g., 
exclusive of money paid in shares to vendors to t 
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company. Unless these conditions are complied 
with on the expiration of 40 days after the first 
issue of the prospectus, all money received from 
applicants for shares shall be forthwith repaid to 
the applicants without interest, and any condition 
requiring any applicant for shares to waive com. 
gears with any requirement of this section shall 
void. 

Clause 8 prevents the company from commenc- 
ing business unless (a) shares held subject to pay- 
ment in cash have been allotted to an amount not 
less in the whole than the minimum subscription ; 
(b) every director of the company has paid to the 
company on each of the shares taken by him a pro- 
portion equal to the proportion payable on applica- 
tion and allotment on the shares offered for public 
subscription ; and (c) not less than three-fourths of 
the aggregate amount payable on application and 
allotment on all the shares allotted has been paid to 
and received in cash by the company. Other con- 
ditions of less importance [see Clause 8 (1) (d)] have 
also to be performed. Nothing in Clause 8, how- 
ever, prevents a company from paying or contracting 
to pay any “negprpores J expenses. Any other con- 
tract made a company before the date at which 
it is entitled to commence business shall be pro- 
visional only, and shall not be binding on the com- 
pany, unless — after that date. 

A return of es allotted must also be made. 
Thus by Clause 9, when a company makes any 
allotment, a return shall within seven days be sent 
to the registrar stating (a) the number and nominal 
amount of the shares comprised in the allotment, 
the names, &c., of the allottees, and the amount 
(if any) paid on each share ; and (b) particulars 
with regard to the number and amount of shares 
allotted as fully or partly paid up otherwise than 
in cash, 

When shares are offered for public subscription, 
it is to be made lawful (by Clause 10) for a com- 
pany to pay a commission to any person in con- 
sideration of his subscribing for shares or procur- 
ing subscriptions for shares in the company only 
when the payment and amount of the commission 
are authorised by the articles of association, and 
disclosed in the prospectus, and the commission 
paid or agreed to be paid does not exceed the 
amount so authorised. 

Clause 12 comprises a long list of specific re- 

uirements as to particulars of the prospectus. 

ore important among the items which, it is pro- 
posed, should in future find a place in the pro- 
spectus, are the following: (a) The contents of 
the memorandum of association, with the names, 
&c., of the signatories, and the number of shares 
subscribed for by each. (b) The number of shares 
fixed as the qualification of a director. (c) The 
names of directors or proposed directors. (d) The 
minimum subscription on which the directors may 
proceed to allotment, and the amount payable on 
application and allotment on each share. (e) The 
number of shares and debentures to be issued 
whether as fully paid up or in cash. (f) The 
names and addresses of vendors of any a 
purchased by the company. (g) The amount paid, 
or intended to be paid, to any promoter, and the 
consideration for any such payment. 

By Clause 14 it is sugg that the first statu- 
tory meeting of every company shall be held within 
a period of not less than one month, and not more 
than three months, after the filing of the statutory 
declaration required by this Act as a condition of 
commencing business. The nature of the matters 
to be discussed at this meeting are all set out in 
Clause 14, aie 

In spite of regulations to the contrary, it 1s pro- 
vided by Clause 15 of the Bill that the directors 
shall convene an extraordinary general meeting at 
the request of holders of not less than one-tenth 
of the issued capital. If the directors fail to per- 
form this duty, the persons making the requisi- 
tion may themselves convene the meeting and pass 
resolutions thereat. Bs ; 

Perhaps the most important provision of the Bill 
is that which relates to the registration of mort- 
gages and charges. In future, should Clause 16 of 
the Bill become a section of an Act of Parliament, 
the manufacturer will have an opportunity of ascer- 
taining whether there is a floating charge =. 
all the company’s pro before he supplies 
it with g on credit. The clause in ques- 
tion provides that after the “ng oo 
Act (a) ev mortgage or charge i 
pose pe Bes A any issue of debentures; or ()) 
every mortgage or charge on uncalled or unpaid 
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ital of the com ; or (c) every mortgage or 
vd e created or pe byan instrument, which, 
if executed by an individual, would require registra- 
tion as @ bill of sale, or (d) all floating charges on 
the undertaking or property of the company shall 
be void es against the liquidator and any creditor of 
the company unless registered in the manner re- 
quired by the Act within seven days after the date 
of their creation. If the mortgage or charge 
comprises property in a foreign country, a deed 
purporting to specifically ie such pro- 

rty may be registered, notwithstanding that 
urther proceedings may be necessary to make 
such mortgage valid or effectual according to the 
law of the country in which the property is situate. 
Should any mortgage or charge not be registered 
through inadvertence or other sufficient cause, a 
judge of the High Court may rectify the register 
upon such terms as may seem to him just and 
expedient. Where the pan is satisfied a 
memorandum to that effect may be entered on the 
register by the registrar. 

Certain modifications of the annual summary, at 
present prescribed by Section 26 of the Companies 
Act, 1862, are also proposed. In addition to the 

rticulars already specified, this annual summ 
shall set forth (a) the total amount of debt due 
from the company in respect of all mnetane and 
charges which require registration under the Act, 
or which would require registration after the com- 
mencement of this Act; and (b) the names and 
addresses of the persons who are the directors of 
the company at the date of the summary. 

Auditors: must be appointed at each annual 
general meeting to hold office until the next annual 
general meeting, and if the company fails to appoint 
auditors, they may be appointed by the Board of 
Trade. 

With regard to companies limited by guarantee, 
it is proposed that a company so limited shall not 
be capable of having a ye divided into shares, 
unless the memorandum of association so provides, 
and specifies the amount of its capital (subject to 
increase or reduction in accordance with the Com- 
panies Acts) and the number of shares into which 
the capital is divided. Every provision in the 
memorandum or articles of association of such a 
company, or in apy resolution of the company pur- 
porting to give any person a right to participate in 
the divisible profits of the company, otherwise than 
as a member, is to be void. 

By Clause 30, if any person in any return, 
report, certificate, balance-sheet, or other document 
required by or for the purposes of the Bill wilfully 
makes a statement false in any material particular, 
he is made guilty of a misdemeanour, aot shall be 
liable on conviction to imprisonment for aterm not 
exceeding two years, with or without hard labour, 
and on summary conviction to imprisonment not 
exceeding four months with or without hard labour, 
and in either case to a fine in lieu of or in addition 
to such imprisonment as aforesaid. The fine so im- 
posed must not, in the case of summary conviction, 
exceed 1001. 

Passing for a moment to consider the clauses of 
the Bill introduced by Mr. Faithfull Begg, it may be 
shortly stated: to include and make provision for 
most of the evils, to the rémedying of which the 
law ofticers haye dirécted their attention. Accord- 
ing to the memorandum endorsed upon it, the 
objects of this Bill are as follow: (1) To provide 
that directors. shall in any prospectus inviting sub- 
scriptions state the minimum amount on which 
they intend to allot. (2) To provide that pay- 
ments to a limited extent only may be made out of 
the capital of a company to persons guaranteeing 
or procuring the subscription of shares. (3) To 
visit promoters and others who have not made a 
fair disclosure with liability to com te sub- 
scribers who have thereby suffered loss. (4) To 
provide that the ister shall be open to all 
Persons, and to establish a three-monthly return 
of outstanding debts secured by debentures, mort- 
Sages of uncalled or unpaid capital, or floating 
charges. (5) To authorise the istrar of Joint 
Stock Companies to keep a register of directors 
and the companies in which they have held office ; 
and finally (6) to enable Courts of Justice, under 
certain circumstances, to remove directors from 
office, to declare persons disqualified from acting 
as directors, and to order meetings of the company 
to be called. 

_Although the Government Bill is not likely to 
Sive place to that introduced by private members, 
We may hope to see a statute passed before the 





————— 


close of the present Session which will be a judi- 
cious compound of both measures. Such a statute 
should, it is submitted, be framed with a view to 
rendering the law of joint stock companies at 
once difficult of evasion, and easy of comprehen- 
sion to all those who in all honesty are anxious 
to hand over their various undertakings to the 
tender mercies of a limited liability company. 





NOTES. 
An American Boarp oF TRADE. 

Ir is of interest, in view of the strides made by 
America in the promotion of an export trade in 
manufactured goods, to learn that there is every 
prospect of the establishment of a new executive 
department. It is to be known as the Department 


of Commerce and Industries, and will bear a close | 8°°® 


analogy to our own Board of Trade. A Bill is now 
before Congress, and we are told that there is an 
excellent prospect of it being enacted during the 
current Session. With the view of providing the 
machinery of the new office, the Bill proposes to 
consolidate the meats, | Service Lighthouse 
Board, the Marine Hospital Service, the Steamboat 


ary | Inspection Service, the Bureau_of Navigation, the 


United States Immigration, the Bureau of Statistics, 
the United States Coast and Geodetic Survey Office, 
the Department of Labour, the» Commissioner of 
Fish and Fisheries, and the State Department 
Bureau of Foreign Affairs. In addition, the 
sponsor of the measure would establish a new 
bureau in the Department of Commerce and In- 
dustries, to be known as the Bureau of Manufac- 
tures, and ‘‘ to have charge, under the direction of 
the secretary of the department, of the manufac- 
turing interests of the United States, to gather, 
compile, and publish information in respect to the 
same, and information in respect to securing 
markets for our products abroad and to assist in 
developing and expanding the manufacturing ih- 
dustries of the United States and the markets for 
the same.” The provision requiring consular 
officers and all other officers of the Government 
resident in foreign countries charged with the duty 
of facilitating and promoting the commerce of the 
United States to report to the Secretary of Com- 
merce and Industries, would be a distinct improve- 
ment upon the present unsatisfactory system ; and 
as for the new department as a whole, the general 
revival which the leading industries of the country 
have recently experienced, has done much to 
emphasise the importance of the establishment of a 
new department, and the leaders in both Houses are 
giving the subject very close attention. It is rather 
odd that the United States should be lacking in this 
respect. England has her Board of. Trade, France 
her Minister of Commerce, ‘Industry, and Tele- 
graphs, the Netherlands'a Minister of Public 
Works and Commerce, Austria-Hungary a Minister 
of Commerce and National Industries, Italy a 
Minister of Commerce and Agriculture, Spain a 
Minister of Commerce, Secretary of Agriculture 
and Public Works, Portugal a Minister of Public 
Works and of Industry, and Russia has just estab- 
lished a Ministry of Commerce and Tadustiy, in- 
stead of having it, as before, a .branch of the 
Finance Ministry. These Governments all - 
nise the fact that a department of this kind is 
essential and necessary for the care, promotion, 
and development of commerce and manufactures. 
It is in order to be on a footing of equality that 
America proposes to set up a similar institution. 


Tur GoLpFIELDs or WESTRALIA, 


In a recent issue of the Bulletin of the French 
Society of Civil Engineers, M. Jules Garnier gives 
an interesting survey of the gold industry in West 
Australia, and prognosticates a very prosperous 
future for it, in spite of the scanty water supply. 
West Australia represents, he considers, the o Nest 
portion of the island Continent, the surface de- 
= being largely decomposed granite, the over- 
ying sedimentary strata having, in the course of 
ages, been denuded. The mountain ranges one 
time existing in the interior have thus been 
levelled, and, as a consequence, the rainfall has 
diminished to its ga inadequate poneveness. 
The old river beds have been filled in, leaving little 
trace at the surface of their existence below. These 
old river beds contain much alluvial gold, but they 
are, on the other hand, extremely difficult to locate, 
and, in fact, the general levelling of the whole sur- 





face by the disintegration of the-old’ granitic recks 
has made the discovery of any new mine a matter 
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depending very largely on chance, since the outcro 
of the Ides are generally completely covered o 
the above-mentioned detritus of the granite. That 
the mineral wealth is extremely t, there can, 
however, be little doubt, and M. Garnier antici- 
pates that, in addition to gold, extensive — 
of tin are’also likely to be re vered, The future 
prosperity of the country is intimately bound u 

in the correctness of these forecasts, since it woul 

seem almost impossible for agriculture or stock 
raising to be practised in view of the severe droughts. 
The country is, however, well if thinly wooded. 
The whole distance from the coast to Coolgardie 
passes through a continuous forest, the trees, how- 
ever, being widely separated and affording no shade, 
as their leaves lie in almost vertical planes. The 
pioneers who the interior suffered the 
test hardships, the loss of life being prodigious, 
whole parties dying of thirst, or lack of food, whilst 
in other cases a single survivor returned to tell the 
tale, though sometimes be brought: back with him 
a fortune in gold dust. The bicycle is now ae 
used. to a considerable extent for prospecting. It 
runs easily on the dry and hard surface, and it is 
seldom necessary to dismount. Thus equipped, 
certain prospectors have penetrated for some 
hundreds of miles into the interior, taking with 





them a sufficient supply of food and water to 


last them till their return if all goes well, but 
in case of an accident to the machine, they run 
the risk of being confronted by almost certain 
death. The great scheme of supplying the many 
districts with water from the coast e is being 

ushed forward. The catchment basin is in the 

eadwaters of the Swan River near the coast. The 
impounding reservoir is to be near Mount Helena, 
and is to be formed by constructing a dam 116 ft. 
high and 650 ft. long across a narrow gorge through 
which the river flows. A storage capacity equal to 
700 million cubic feet will thus be provided. The 
pipe line, 280 miles long, will terminate in a dis- 
tributing reservoir at Mount Burgers, where a site 
is available at a level of 460 ft. above the town of 
Coolgardie. 





THE DIAMETER OF PROPELLER SHAFTS. 

TuE Technical Committee of the British Corporation 
for the Survey and Registry of Shipping, of which 
Mr. Archibald Denny, the well-known shipbuilder, is 
chairman, has recently had under careful consideration 
the important subject of the diameter of propeller 
shafts, in view of the large number of fractures, with 
more or less serious consequences, which have lately 
taken place. 

The original rules of the British Corporation for 
shafting, as published in 1893, followed the general 
practice of that day, and specified that the propeller 
shaft should be of the same size as the crankshaft, 
the line shafting being 0.95 of the crankshaft. When 

ropeller shafts began to give so: much trouble, the 
Potamittee of the Corporation, being very much 
pressed by the shipowning and underwriting members, 
made an increase of 5 per cent, in diameter for the 
propeller shaft, and as the b: continued, 
another 5 per cent. was added later. As more break- 
ages were reported, the shipowners the. tech- 
nical — to sone a -— urther penrene. 
During these constantly recurring breakages, however, 
the Ca ration had a no complaints as to 
the shafting of vessels built to their. rules, a fact 
which is shown by an analysis of the lists drawn 
up by Lloyd’s at the time. The Corporation rules 
required a slightly larger propeller shaft than Lloyd’s, 
which might or might not account. for the absence of 
complaints ; but the fact remains that.their percentage 
of fractures was exceedingly small. The, technical 
members of the British Corporation Committee decided 
before taking action to have a thorough investigation 
of the matter, with results which are embodied in the 
following new formula and rule, just issued; and it 
will. be seen that it increases the crank and line 
shafting by 10 per cent. in strength : 


1, Diameter of Shafting.—The minimum diameters of 
crank, thrust  propeien ond intermediate shafts may be 
found from ollowing formula, except where the 
ratio of length of stroke to distance between main bear- 
ings is unusual, when they will receive special conside- 


ration : 
D= a/ Bela8. x B. 


Where D = diameter of shaft. 

P= ye ute pressure, %.¢., boiler pressure + 
4 ee ine, in se ities 
diameter -pressure cylinder, in inches, 
1.0 for crank and thrust te. 
.95 for intermediate shafts. 


So 
Se 
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MS | 
Coefficient | Ratio of Diameter of Propeller to Diameter of 
of Displace- Crankshaft. 
ment of 
Vessel at ¢ e ie a ae Fs SERerE! etek 
Moulded | | | j 
Depth. | 18 |-14 | 6 16 17 Bae 
6 |10 | nor | 102 | 1.03 | Loe | 1.05 
62 1.01 | 1.02 | 103 | 1.08 | 1.05 | 1.06 
.64 1.02 | 103 | Lot | 105 | 1.06 | 1.07 
“66 1.03 | 108 | 1.05 | 1.06 | 107 | 108 
68 | 1.04 | 1.05 | 106 | 1.07 | 108 | 1.09 
70 1.05 | 106 | 1.07 | 1.08 | 1.09 | 1.10 
72 | 106 | 107 | 108 | 109 | 110 | 143 - 
74 1.07. | 1.08 | 109 | 110 | 111 | 112 
76 =| :1.08 |-100 | 1.10 | 11 112 1.18 
73 | 100 | 110 | Lan | 112 | 11s | 1.14 
80 | 110 | Lan | 118 | 218 | 114 | 1.15 





” Phe value of the divisor C in the formala, depends on 
‘ : 
the ratio — . Where L = diameter of low-pressure cylin- 


der, and H of high-pressure cylinder in inches : 





pS l 
| Two Cranks at 90 Deg. Three Cranks) Four Cranks 


L? }Compound or Quadruple, 120 t 90 
H2 also Three Oranks at | *¢ Deg. yak 3 














120 Deg. Quadruple P 
Expansion. P Expansion. Expansion. 
ratio 

a | 9,910 

st | 10,160 

33 Ci 10,410 

7 | 10,660 

3 10,910 

3 11,160 

3 11,410 

4 11,660 

4h 11,910 

4 12,160 

4 12,410 

4 12,660 

4) 12,910 13,650 

ae 13,375 | 14,160 

3 | 13,840 14,670 

6 14/805 | 15,180 

5 14,770 15,690 

6 15,235 16,200 

6 Ci 15,700 16,710 

7 16,620 17,730 

74 "560 18,630 

8 18,410 19,530 

8h 19,260 20,430 22,660 

a 20,110 21,330 23,66) 
22,200 24,660 

10 | 21,760 23,070 25,660 

10} 22'540 23,940 26,580 

a 23,330 24,810 +500 

14 | 24,120 25,660 28 420 

1 24,900 26,510 29,340 





~~. Intermediate ratios to have intermediate divisors. 

2. The webs of built crankshafts should be keyed as 
well as shrunk on to the shaft, and the diameter of the 
shaft should be increased in the way of the web to make 
up the loss of sectional area at the keyway. . 

3. Propeller shafts should be fo from ingot steel or 
from rolled iron bars of good quality and not from scrap. 
Liners should be fitted in one length, but if not so fitted 
the space between the liners must be protected by efficient 
lapping. Joints in brass liners should be fused. Care 
must taken to avoid abrupt changes of strength at 
any part of the length of the shaft. 

ew Clause in Rules for Special Periodical Surveys.— 
When the after bearing is worn down to an extent exceed- 
ing 2 per cent. of the diameter of the shaft, it must be 
rebushed, 

In connection with the first of the Tables, it may 
be said that in view of the fact that when vessels 
were moderately fine there were relatively few cases 
of broken shafts, the Committee for their experi- 
ments took a fine ship with a moderate-sized pro- 
peller as being correct under the old rule, or nearly 80, 
and started with a propeller shaft, the size of which 
was the same as the crankshaft—there is, however, 
the addition of 10 per cent. on the strength—then they 
reasoned as follows: ‘‘The size of ships has greatly 
increased, while the speed and hence the size of shafts 
has not increased proportionately ; on the other hand, 
owing to the size of the vessels, the propellers have 
increased in diameter out of proportion to the shaft ; 
hence veesels of whatever fulness when at sea, if they 
have large propellers in proportion to the diameter 
of the crankshafte, while pitching and racing at sea 
bring increased percussive strains upon the shafts; 
and the Committee decided to increase the size of the 
propeller shaft as the ratio of the propeller to the 
crankshaft increases. But on the other hand, any 
veesel of whatever eize and wih whatever size of pro- 

lier, if of very full form, will, when trading in ballast, 
. ve more of her propeller out o* the water, which will 

ring greater percussive strains upon the propeller 
shaft than in a fine vessel. The Chenisiites enehhie 
these two reasons into one Tableas shown.” Of course 
no one can say that the actual sizes specified are 


correct, they must be more or less empirical, based | sch 


a genera’ experience as to what has failed; but the 
ommittee consider that the idea is correct, and fur- 
ther experience will show whether the amount is suffi- 
cient. They think also that they are correct in going 
back to the old rule for fine vessels with meal pee 
pellers, and on insisting that propeller shafts shall either 
be built of homogeneous steel or first-rate scrap iron. 
The second Table is the same as the Committee drew 





up at the beginning of the operations of the Corpora- 
tion, but the constants are modified to give the 10 per 
cent. greater strength. 








PUBLIC SCHOOL EDUCATION. 
To THe Eprror or ENGINEERING. : 

Str,—I have read with great interest your leadin 
article, in your issue of February 23, on ‘* Public Schoo: 
Education,” and I quite agree with your definition of the 
object of education; but the method of obtaining that 
object is open to discussion, and I venture to differ from 
the conclusion which is arrived at, namely, that physical 
science is better than classics for educating the mind. 
Suppose" we consider the education of an engineer, who— 
let us not forget—is only one of the many types of boys 
that comes under a schoolmaster ; we wish to train his 
mind so as to be able to grapple with np ge ay that 
may arise ; and these problems are not only those con- 
nected with inanimate objects such as tie-rods and =. 
rods, but the much more’ important problem of dealing 
with mankind ; and one who can apply the laws that in- 
fluence the human mind, where the conditions vary with 
every individual, is more likely to be successful than one 
who is only trained in the hard-and-fast methods of 
physical science. 

What better training can there be than the study of 
language and pure mathematics, which are entirely the 
work and creation of the mind of man—not a lan 
taught parrot-like, but scientifically taught by giving the 
reasons for the inflections and the ‘relations they express ; 
so that the meaning of the writer is conveyed, and by 
teaching the student to arrange similar sentences in his 
mind, and thus to deduce more fully what the man who 
is writing desires to express under the. circumstances ? 
This is a training in science which will give a broader 
method of reasoning than the rules of mechanics. i 
_ The objection to studying modern European languages 
is that they have lost many of their inflections and dis- 
tinct characteristics which belong to a pure language ; 
and also that we have not to hand the work of centuries 
of mental effort, as we have in the case of Latin and 
Greek, giving us opinions on es which show the dif- 
ferent conclusions that may be arrived at by clever men 
working on the same data. It will be said that all this 
is above a schoolboy, but .is not education the contact 
of the young mind with the minds of men who have 
trained themselvesin the above way, and whose devotion 
to their profession of teaching excites the admiration of 
men, their critics. 

A combination of classics and pure mathematics 
exercises all the faculties, such as memory, imagination, 
and induction; and when the special leaning develo 
then is the time to modify the teaching and to let the 
boy devote himself to literature or physics; and in after 


"—— ] life the early exercise of his weaker faculties when the 
were growing will produce a more evenly-balanced mind. | ca 


Lastly, let us not altogether forget the moral training 
of a boy away from home, as too ony pooeieng lives 
have been lost from the want of a little ballast 

Iam, Sir, yours = e- 4 


. W. MaRRINER. 
Greenwich, February 26, 1900. 





To THE Eprror oF ENGINEERING. 

Sir,—You deserve the warmest thanks of everyone 
having our national interests at heart for again ing 
attention to this matter. 

I am now twenty-seven years of age, and have no 
hesitation in saying aaah, nee from the most elementary 
rules of arithmetic, algebra, and Euclid, I have had to 
acquire the whole of wi bye mathematical knowledge 
small as I know it to be) since I left a London Public 
School, now twelve years ago. 

Greek and Latin are right and necessary to understand 
our own and most Continental languages, the etymology 
of scientific te and they prevent one saying ‘‘sym- 
pathy for” &c.; but what in the world is the use of 
teaching boys of fourteen and fifteen to hammer out 
execrable pentameters and hexameters in those languages 
when the majority of the youngsters will have to be 
turned loose in the workshop or office in a few months’ 
time? 

It is true I was in the upper fifth, and that there was a 
**modern” class, which ranked with the upper fourth, 
and out of which there was no promotion. But somehow 
no one liked the ‘‘ modern” class, and the distinguishing 
subjects, I believe, were German and book-keeping, so 
that anyone who wanted to rank well in the school 
avoided it if possible. 

Taking your definition of education as mental athletics, 
it is surely the case that a mathematical training is better 
a i ot d for rhythm and 

air! memory, and an ear for rhythm an 
style, will, go far towards learning any language, ancient 
or modern ; but mathematical principles must be grasped 
and understood by the intelligence ; anyone who carries 
out works of construction soon finds out that the case 
he wants is not among the formule -he can memorise 
from Molesworth. ; 

Anyone who read some months ago in the Daily Mail 
a series of articles by Mr. H. G. Wells (a quondam 
, I believe), cannot fail to be struck by the 
unfavourable comparisons drawn between the way we 
learn mathematics here, and the way the subject is 
specialised and cultivated on the Continent. 

He says (and who can but agree ?) that every intelligent 
es ell sg 0 4 to have a gg ed roeigags = of 
ma’ tics, including geometry, logarithms, trigo- 
nometry, mechanics, &c. ; the sock is that our school- 
masters do not succeed in making one-tenth of their 
classes understand what they are learning, and are just 





content with so many “‘sums right”; hence the awful 
ae 4 at the Term examinations, 

\ mood, yo! of the trouble lies, of po, in our 
antiquated and preposterous system of weights an 
measures (the people who back ‘ten up filet © to Rene 
to measure their time by King Alfred’s candles); who 
does not remember the agonies of 30} yards'to the rod 
(N.B.—Maultiply by 121 and divide by 4)? who has not 
passed through the trials of reducing Parliamentary 
miles and furlongs to feet and decimals for calculation, 
and back to yards, feet, and inches for gaugers and 
inspectors to work by? fhe 

have taken the risk of troubling you with this letter, 
because I kave been badly handicapped all through on 
this point, and with recollections of my struggle to 
the entrance examination to the Inst. C.E., and various 
efforts from time to time to get a bowing acquaintance 
with the calculus. I cannot but hope the present 
generation of schoolboys. will start life with a better 
mathematical outfit than did 


Plymouth, February 24, 1900. 


To THE Eprror or ENGINEERING. 

Srr,—I am Fw to notice that you have taken the 
question of. ‘‘ Public School. Education” in hand, and 
hope be will allow me, a teacher with an experience of 
over half a century, to join in the discussion. Educa- 
tion must be studied from the ‘twofold aspect of the 
subjects to be taught, and of the methods of teaching 
adopted. I heartily agree with you that the latter is the 
more important point, but the former does none the less 
claim ovr most anxious consideration. The main object 
of education is, as og say, culture and training— 
study must sharpen the intellect, invigorate the cha- 
racter, and excite noble -aspirations. The object of 
education is gained in exact proportion as these ends are 
secured. Now, the subjects to be taught are the “ whet- 
stone of the understanding ;” but the success of the 
sharpening’ process will depend far lesson the nature 
and quality ofthe hone than on the skill of the operator. 
For example, the study of the’ grammar and the liter- 
ture of the classical languages is no doubt: calculated to 
secure high educational ends, but not more so, I venture 
to assert, than the same study of modern languages ; and, 
indeed, it may be contended with much show of reason, 
that the range of ideas of modern Christian literature 
—_ more to the sympathies of a modern lad than that 
of the ancient heathens. _And now eonsider the enormous 
collateral advantage derived from a knowledge of, say, 
only French and German ; thestudent can read up his sub- 
jects from the points of view presented by foreign minds ; 
true, the ‘‘ worshipper of inutility” will urge against 
these studies their usefulness in travel and in personal and 
written intercourse, but we do not all worship at that 
shrine, and many of us think that this power is an advan- 
tage to be sought rather than a drawback to be depre- 


Yours truly, 
H. B, 





And as for ‘‘ Science,” its study produces in the human 
mind (in the words of Wallace) ‘‘a fuller and clearer in- 
sight into the course of Nature, and increased confidence 
that the ‘mighty maze’ of Being we see everywhere 
around us is ‘ not without plan.’” Is it possible to over- 
estimate the intellectual and moral value of such investi- 
gations? And will anyone be bold enough to compare 
the halting steps of ancient science with the giant strides 
of modern eee inventions, and discoveries ? 

No advocate of modern studies will plead for the exclu- 
sion of Latin and Greek from our school curricula, but he 
justly claims that modern thoughts shall hold rank and 
position equal to those of the ancients, and parents must 
persistently use their influence to induce head-masters to 
meet their reasonable demands. 

So much for the subjects to be taught, but now we 
have to deal with the far more important and more 
difficult problem of methods of teaching. Not what you 
teach, but how you teach, is the main question ; and 
however Englishmen, with their “practical” sense, may 
be given to snatch at results, still, it is an axiomatic 
rath that in education processes are worth more than 
results. I dare not enter on this subject of methods of 
teaching, as I fear that I have already exceeded the 
8 you ¢an allot me; but with your leave I should be 
glad to discuss that point in Spor next number. 

am, Sir, yours, 
A, SONNENSCHEIN. 


Wandsworth, February 27, 1900. 








THE ROYAL ENGINEERS. 
To THE Eprrok OF ENGINEERING. | 

Sir,—I am aware that the present is the time for 
fighting and not for criticism, but I have just read Mr. 
Bennet Burleigh’s report in to-day’s Daily Telegraph, and 
I cannot but think thatsuch remarks as he has made as to 
the usefulness of the corps of Royal Engineers, as at pre- 
sent composed, should not be allowed to pass without 
special notice being taken of it. Whenever criticism of 

is branch of rg bo toe has been ape be aha 
very scathing o' ears, amo! w 
bi Ann on such pa ach te has always been the cry = 
the agitation was got up by interested civil engineers w ~ 
wanted the jobs that Royal Engineer officers occup! : 
for wages. but —_ Se said of Mr. Benne 
Burleigh, who writes as follows : : 

One ol the Army reforms someone should turn their 
attention seriously to is the modification or the abolition 
of the Royal ineer branch of the service. It -— 
startling proposition, a hear yh . Logie <7 
railway experts an legra, ‘ nelt 
smart Oe Satal at the work as trained specialists of 


civil life, who can always be obtained in time = 
war. The field companies of 


Royal Engineers @ 











MarcH 2, 1900. ] 


ENGINEERING. 





297 











ly stand in the way of doing that which every 
toldioe should be taught. to do for himself, yecmagiy 
and swiftly, upon the field, ¢.¢., constructing trenches, 
rifle pits, alia, or whatever defensive or aggres- 
sive works may necessary. Each infantry. bat- 
talion carries trenching tools, a Scotch cart with 70 
spades, and soon. These are ample for all ordinary pur- 
poses, but the knowledge that trenching is your sappers’ 
special job, delays ready resort to these implements. All 
ordinary field work the battalions should themselves be 
able to execute. Let there be 50 or 100 skilled men, 
chiefly accustomed to building operations, and a sailor or 
two included in each regiment. See that the men are 
trained workmen and given a higher rate of pay upon 
enlistment. Most of them, no doubt, would soon rise to 
the dignity of corporals and sergeants, but that would 
bea further gain to the servica and to their usefulness. 
Save for pans rrss. and one or two other highly technical 
branches connected with warfara, the big army of highly- 
aid engineers could be curtailed with profit to the 
ueen’s service. I have only hastily outlined my view, but 
distinguished officers to whom I have spoken upon the 
subject, agree that there is much to recommend the pro- 
posed reform.” 

Years ago, I pointed out in the Press that the 996 
officers included in the corps of Royal Engineers were 
altogether excessive, and that the majority o these were 

urely in civilian or semi-civilian employment, and that 
if the German standard was taken that 350 officers would 
be the allowance; and I made the statement that in face 
of the fact that we were tly below the German 
standard in the matter of artillery there was no justifica- 
tion for such an over-officering of the corps of Royal En- 
gineers, and that they were not required, and the first war 
would prove this, and so it has. There are at present 
in South Africa 159 Royal Engineer officers out of the 
996 composing the corps, and this at a time when 
the whole of our Army is in the field, the balance 
are in their snug civil jobs, viz., Board of Trade, 
Colonial Governors, Masters of Mint, Railway Inspectors, 
British Museum, Local Government Board, Railway 
Commissions, Post Office, Barracks Work, Works De- 
partment in India, Railway Department Egypt, and 
other civil jobs too numerous to mention here; all of 
which should be, and could be, filled to much better 

arpose by specially trained civilians. But no, the Royal 
E ineers are noted for thsir anxiety for place and pay, 
and it is not the first time that our poor troops have had 
to suffer for the incompetency of the Royal Engineers in 
the field ; but what can be expected, the Royal Engineers 
are jacks of all trades and masters of none, viz., the only 
trench dug on Spion Kop was in the wrong place (see 
Mr. Bennet Burleigh’s acooun() and consequently was 
useless as cover for our men. The truth of the matter is 
that the Royal Engineer officer is so used to acting as a 
mere ornamental figurehead, that left to his own resources 
he is sure to blunder. The system has been proved so 
rotten in every way, time and again, that the shame is to 
think that the remedy was not effected while there was 
yet ‘ime, and was delayed until our gallant fellows have 
to suffer, in the field, from the gross incompetency of 
these semi-soldiers who have long been a bye word with 
experts, who should know, and with ordinary Tommy 
Atkins, whose favourite expre:sion for any piece of bad 
work is ‘‘ done like a sapper.” 

Now, in case it may be said that Iam prejudiced in 
this matter, I will draw attention to one important fact, 
to prove that the men are all right, and that it is the 
system thatiswrong. The Royal Artillery and the Royal 
1 officers all pass through the Royal Academy 
at Woolwich. In the one case the Royal Artillery 
office's go into the artillery and become expert artillerists, 
because, they stick to that one special branch, but 
the Royal Engineer leaves the ‘‘shop,” in the words 
of an eminent military critic, who states that the Royal 
Engineer officer ‘‘goes out to supervise things generally 
for the world at large;” and I have this officar’s criticism 
of the Royal Engineer Corps by me now, and I find that 
his remarks and suggestions are almost identical with 
those of Mr. Bennet Burleigh. He advises the abolition 
of the field companies and the reduction of the corps of 
Royal Engineers;-as he stated that a very large number 
of the Royal Engineer officers are borne on the Army 
Estimates who do not do a day’s real soldiering in the 
course of the year. Thus it is that, while the Royal 
Artillery officer strives to become an expert in one special 
branch of the service, the Royal Engineer officer becomes 
more or less a handy man, with the usual result that he 
18 proficient in nothing: + It about half a: dozen 

yal Engineer officers, from the rank of colonel 
downwards, nearly a fortnight to supervise the con- 
struction of the trestle bridge over the Modder 

iver. One civil engineer, that was worth his salt 
at all, and who knew anything of rapid railway work, 
should have built the same miserable little structure 
im at most three, and with quick work two, days ; but 
even a civil engineer to do such work must have had 
colonial experience ; home training is no good for rapid 
work of this kind. In conclusion, I must again remark 
that this is not written in spite against the Royal Engi- 
neers; but the time has come when it is one’s duty to be 
outspoken. Our army is too small to admit of any one 
branch being bolstered up in incompetency, and were 
it not for the grand hero that Tommy Atkins has 
Proved himself to be, we might be in a bad case to-day ; 
and in no small matter wae this be due to the fact that 
anyone that dared to say unpleasant things in regard to 
4 © army was looked upon with as much favour as a mad 


hat the War Office is not aware of the require- 
ments of the Army is evidenced, for, in face of all criti- 
Pop they now propose to increase, instead of reduce, 
© corps of Royal Engineers; in other words, they mean 





to train up so many more semi-civilians and call them 
soldiers. 

When Army reform is once more undertaken at the 
end of the war, no doubt the proper witnesses will be 
once more packed for the inquiry ; but when it does come, 
it is to be hoped that such men as Mr. Bennet Burleigh 
will be called to give their evidence, as these are disin- 
terested individuals, who have but one object in view, 
viz., the efficiency of our Army. 

I am, Sir, your obedient servant, 
R. G. Ranpat, Civil Engineer. 





THE STATUS OF ENGINEER OFFICERS. 
- PB a! pape ey oy ; : 
1R,—Ihe changes pro in the rank of engineer 
officera, as dealt with in Naval Estimates for comi 
year, are to a great extent mere trivialities. They de 
with a slight readjustment of the bogus rank termed 
‘* relative.” The main point which has been so much 
discussed in ENGINEERING remains untouched. Instead 
of trifling with the spurious article we want the real one, 
viz., executive rank for the naval engineer, who in this 
respect stands to-day in the same position in which he 
stood sixty years ago. As an officer of the civil branch 
he remains practically an ‘‘outsider,” merely employed 
in the Navy, wearing a naval uniform, and merely “* rank- 
ing with” the genuine article—the officer of the seaman 
branch. This position ‘is obnoxious to the naval engi- 
neer, who claims to be an essential part of the Navy to 
as great an extent as the seaman officer. Apart from 
this stands the anomaly of the engineer officer being in 
command of large bodies of men, and yet holding a rank 
which does not entitle him to issue orders. Civil rank 
confers no powers on the holder; it does not in itself 
entitle the holder to issue a single order to any one. 
That the engineer officer has authority to issue orders to 
his subordinates in the engine room department is 
due to a short clause in the Regulations, which 
directs that the officers of the civil branch “ shall 
have all necessary authority within their own de- 
partments . ” On the other hand, executive 
rank carries in itself the power to issue orders. The most 
junior executive officer—a warrant officer even—has the 
power, if he chooses to exercise it, of giving an order to 
officer of the civil branch whatever his rank may be. The 
late Admiral C. Fellowes—who advocated executive rank 
for engineer officers—touched on this point of the power 
of issuing orders, when giving evidence before the com- 
mittee of 1876. He stated that, in his opinion, the 
engineer officer ‘‘should have the power of giving an order 
to any man in the ship, without the possibility of that 
man disobeying the order or even questioning it.” 


CHANGES IN RELATIVE RANK. 


As at Present.—An officer on promotion to engineer 
from assistant engineer ranks with, but after a lieutenant 
(of junior rank), until six years have ela: 3; after six 
years he commences to rank with the lieutenant, i.c., 
the engineer of seven years’ seniority ranks with lieutenant 
of one year. 

Proposed Change.—The engineer to commence ranking 
with the lieutenant directly he is promoted. _ Similarly, 
on promotion to chief engineer, he ranks with, but after 
lieutenant of eight years, and continuas to do for four 

ears, after which time -he commences to rank with the 
ieutenant of eight years, At this period he is termed 
staff engineer. ‘ . ; 

Proposed Change.—To rank with lieutenant of eight 

ears directly on promotion ; the name ‘“‘ staff engineer” 
ae dropped. 





THE WAR IN SOUTH AFRICA. 
To tHE Eprtor or ENGINEERING. - 
Str,—I am naturally gratified that Lord Roberts’ 
strategy has corresponded in its principal outline with 
the ideas contained in my letter of. the 11th inst., and we 
must hope that the result I also ventured to foretell, viz , 
the raising of the siege of Ladysmith, will be an accom- 


plished fact before long. We are very properly kept in| Lord 


the dark concerning important movements of oo and 
consequently Berlin appears to have received the first 
intimation of General Cronjé and his force being sur- 
rounded by the British at Paardeburg, about 30 miles 
from Kimberley. When the detail of the manceuvre is 
written and known, it will be interesting to learn the 
exact position of the Cavalry Division on the mornin 
of the 17th. This much seems certain, that Gene 
Cronjé had succeeded in evading it,:and was in full 
retreat easterly, after a fine and wonderful night march, 
when the mounted infantry under General Kelly-Kenny 
came up with the rear guard of the Boers at Klip Drift ; 
and after a running fight during the 16th and 17th, suc- 
cesded in heading off the main body at Koodoosrand 
Drift, and in compelling the Boer force to retrace its steps 
and to laager at P; leberg, a position now described 
as a cutting 2 miles long, 150 ft. wide, and 50 ft. deep. 
On Sunday, at daybreak, the engagement was re- 
newed, but the Boers, although weary and harassed, 
had during the night entrenched themselves in the 
river bed, and were thus able to make gallant stand 
against a determined infantry attack, aided -by a 
strong artillery fire. We lost eg and did not suc- 
ceed in driving home the attack. This was a great feat 
of arms on the part of the Boers, and shows the perfection 
to which they have carried the art of quickly entrenching 
themselves, and of previously selecting a ition in 
which such entrenchments can be used with the greatest 
effect. The battle of last Sunday is said to have closely 
resembled Lord Methuen’s fight on the Modder River, 
except that our gallant foe then had a stronger position 





pos: 
to fall back upon : whereas at the Battle of the Drifts, on 


the 18th inst., he was surrounded. On Monday and sub- 
sequently he was battered with a terrible artillery fire 
from 48 guns, a few being 4.7 in. calibre; nevertheless, 
General Cronjé refused to capitulate for many days. 

at manner of man have we here who can make the 
rough soldiers he commands unconvinced before his 
iron will, and fight as if their very souls for all eternity 


depended on it? May be, he hoped to be relieved. —- 
he thought that every day’s d to the advance of 

rts was worth any sacrifice. be that he preferred 
death to surrender. ho knows ? tever the reason, 


his action com our admiration and respect. Mean- 
while, Kimberley will probably be conv: into an ad- 
vanced base, to which many of the stores now at De Aar 
may be forwarded. 

Ifa small scale map be examined, like the little map 
published in the Z'imes on October 19 last, it will be seen 
that the easterly advance of a British army from Jacobs- 
dal must compel the foe south of Springfontein to retreat 
north at an early date. But we hear of 6000 Boers still 
at Stormberg, and of forces near Arundel. How 
is this? Are they badly informed concerning events on 
on the Modder ? or does it mean an attempt in force to 
cut our line of communication somewhere near De Aar? 

At Ladysmith it is stated that the Boers are going 
north, hundreds of wagons being seen by the garrison 
trekking along the Dundee . Surely, therefore, a 
similar movement would be expected to occur on the 
southern frontier of. the Orange Free State, u a 
stroke were intended on the Cape to Kimberley 
Railway. ; 

It is possible that the movement at Ladysmith is for 
the present confined very much to the impedimenta of 
the Boer forces, to some of the heavier guns, ammuni- 
tion, and the heavier stores—ard that the reduction in, 
— men has not as yet been very considerable. 

At all events, sufficient remain to offer a very effective 
resistance to General Buller’s advance. Perhaps some 
fine morning, he will awake to find ‘the hills in front of 
him free of the enemy, and Ladysmith relieved. The 
time will then have arrived for carrying into effect a great 
decision, which must have been aiveal settled in con- 
junction with Lord Roberts—to wit, the future action of 
the Natal Field Force. 

The writer of ‘‘The Military Situation” in the Times, 
thinks that a large force should be sent back to Durban 


by rail, shipped to the nearest Cape railway, and sent by 
rail to reinforce Lord Roberts. I cannot believe that this 
will be done. 


1. It would occupy along period of time, during which 
the Natal force would not contain a single Boer com. 
ma Tt would utterly di h gna: 

. It would utterly disorganise the mt organisa- 
tion of the Natal Field Force, which has taken such a 
time to perfect. 

3. It would leave Natal weakly garrisoned. 

4. It would be turning our back on the enemy because 
we feared to fight him on the Drakensberg. 

5. It would leave Roberts to bear the whole brunt of 
the fighting during the operation. 

6. Moreover, the — railways must have enough, and 
more than enough, to do at present in feeding Kimberley, 
and our forces on the Modder, and on the southern 
frontier of the Free State. The very able critic who 
writes daily for the Westminster Gazette “The War 
Reviewed,” has examined the subject of the time 
required, and the result was very unsatisfactory. 
But. it is not only a question of time, it is also 
a question of morale. The German ‘ vorwarts, immer 
vorwarts” is always preferable when ible to the 
French ‘‘reculer pour mieux sauter.” There are severa 
passes through the Drakensburg near Ladysmith avail- 
able for wheeled transport. Some are fortified, some 
not. Our troops in Natal are becoming expert in moun- 
tain warfare, and it is very questionable whether well- 
made entrenchments in a river cutting are not as difficult 
to capture as the schanses on the hills. An advance by 
Van Reenan’s Pass, or by one or more of several others 
within a few miles of it, would land our Natal arm by a 
a short march on the plateau of the Free State, sod-iihe 
Roberts’ recent advance vid Jacobsdal—would 
threaten to cut the Boer forces in two, and, in addition, 
would tend to separate the Transvaalers from the Free 
Staters, thereby paw rocess already commenced from 
other causes, and which should be assisted by every means 
in our power. Even if General Buller, after trial; should 
find the Drakensburg so strongly held that he could 
not hope to force it, except at a cost which he might 
consider unwarranted, he would, nevertheless, by the 
mere presence of a British army on their frontier, hold or 
contain a force of Boers ; and he would be in a posi- 
tion available for a forward movement at any moment 
when, from any reason, the Boer resistance in front of him 
was reduced ; and this would probably occur at the very 
time when the Natal army could most effectively join 
hands with Lord Roberts in the Free State, preparat 
to the general advance on the Transvaal which will 
follow, unless Mr, Kruger should previously sue for 
peace. 


From every point of view, therefore, it seems to me that 
there is only onereasonable course open for General Buller, 
viz., an advance, or an attempted advance, on the Orange 
Free States, via the Drakensberg. advance, via 
Laing’s Nek, on the Transvaal, would not cooperate 
with Lord Roberts, would tend to separate our armies, 
and would place us strategically in such a position that 
we should merit disaster. The Boer defence of the 
country north of the Tugela. has been an im 1) 
object lesson, and the knowledge gained should be of 

¢ assistance to all those who may be upon to 

fend a mountainous district ry oe the advance of a 
numerically supericr foe. Lord Roberts’. view that the 





hill country to the north of Hindoostan should be held 
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in force, and held with tenacity, against an invader, has 
been completely justified by the experiences of the pre- 
sent war; and, speaking generally, it can scarcely be 

insaid that the defence of India has been helped by 

e knowledge gained in this South African war : a know- 
ledge which p. defence on a stronger footing than 
heretofore. 3 

ee ol ee yen ode pi ye - a gran d 
school, well-organ: well-direc and amply e8- 
sored. The life of a cadet should be a happy one, both in 
the class-rooms and the grounds. In the former they are 
instructed in all those details, both a ne | and theo- 
retical, with which their future professional duties are 
intertwined. When out of the class-rooms they have 
riding, and gun drill, and other drills to fill up some of 
their spare time ; and for the rest they are provided with 
a fine gymnasium, two racquet courts, three billiard- 
rooms, an excellent library and reading-room, a canteen 
and smoking-room, workshops, a shooting ery, with 
revolvers, &c. In short, if a man be not SPpy at the 
Royal Military Academy, he is not likely to be happy 
ag either in this world or the next. 

r. Wyndham stated in the House last week that 
Woolwich and Sandhurst are full. Officially this is cor- 
rect ; but it is quite certain that in this time of storm and 
stress a great number of extra cadets could be accommo- 
dated if the powers that be thought fit to do so; and thus 
enable the men to whom it is proposed to give commis- 
sions in the Royal Field illery, without any literary 
examination, a chance of a short special training as cadets 
at Woolwich. If only a six months’ course were a, 
they would be three times more useful when they jo: 
their distinguished regiment. 

In war time I fancy the cadets would willingly sur- 
render their three billiard-rooms—say for eight beds each 
—or 24 beds ; 20 beds could be in each racket court 
—40 beds. The field officers could turn out of their two 
quarters in front of the main building, store their furni- 
ture, and receive compensation allowance—say twice 8 
rooms at three beds each-48 beds. Then the single 
rooms in the two ie could hold another bed apiece, or 
twice 44—88 beds. Total, 200 emergency beds. There is 
also a new corrugated iron barrack being am g built (by 
the proverbial two men and a boy, and a Royal Engineer 
sergeant looking on), for 12 single rooms—which might be 
hastily completed in a week, and be double-bedded for a 
few months, 

Thus a total of 224 emergency cadets could be put 
up in addition to the usual “full” establishment, and 
I dare say the same could be done at Sandhurst. 

It is not reasonable when we are waging a great war 
that such military schools should proceed in the same 
even tenour of their ways as they do in times of mag 
Steam should be raised, and the schools exploited for all 
they are worth, if only to give a short military train- 
ing to Mr. Wyndham’s emergency men, before they 
place themselves in khaki and go to the front. 

But we must hope that the war will soon be over. 

Yours faithfully, 


FieLp OFrricer IN ’84, 
February 27, 1900. 








AMERICAN COMPETITION. 
To THE Eprtor OF ENGINEERING. 


Srr,—It may interest your readers to learn that the 
action for libel that the National Conduit and Cable 
Company of New York commenced against us last year 
in the matter of a letter we wrote to your paper as to 
the way im which the cable contract for the Dublin 
tramways was let, has now been finally dismissed for 
want of prosecution. 

We inform you of this in justice to ourselves, as the 
taking of this action against us was published at the 
time. _ Further comment on our part is needless. 

Yours apennne, 
Tue British INsvLaTED WIRE 
Company Limiren, 
February 27, 1900. G. W. Nisser. 





SEARCHLIGHTS USED BY THE BOERS. 
To THE Eprror or ENGINEERING. 


Sm,—In the daily papers of this date, reference is 
made by a. Laffan telegram to a searchlight plant made 
by us, and seized by General Buller’s troops at Colenso. 

We need scarcely state that the plant referred to was 
not shipped with our knowledge for use’ by the Boer 
Government, nor can we trace havi shipped a plant of 
this character to South Africa through last year. 

We supply a large number of high-speed engines for 
coupling direct to dynamos, to trical engineering 
firms both at home and abroad, , We have in many cases 
no means of knowing the ul‘imate destination of these 
plants, and it is probably one of these installations which 
1s referred to in the telegram. 

Yours faithfully, 
Ransomes, Sims, AND JEFFERIES, LimIrTED. 
J. Apams, London r. 
9, Gracechurch-street, February 26, 1900. 





PRICES OF METALS. 


In the accompanying diagrams each vertical line re- 
presents a market day, and each horizontal line repre- 
sents 1s. in the ease of hematite, Scotch, and Cleveland 
iron, and 1/. in all other cases. The price of quicksilver 
is eg — the.contents of which vary in weight from 
70 lb. to 801b. The metal prices are per ton. Heavy 
steel rails are to Middlesbrough quotations. 


—— 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


DEcEeMBER, 1899. January, 1900. Fesrvary, 1900. 
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INDUSTRIAL NOTES. 

“Tue Ninetieth Annual Report of the Friendly 
Society of Ironfounders of England, Ireland, and 
Wales” indicates that this trade union is one of the 
oldest in existence, with a continuous history. Es- 
tablished in 1809, when the Combination Laws were 
in full force, and in most places rigidly administered, 
it is recorded that the Bolton Lodge used at times to 
bury their books in the town moor for safety, not 
only for the security of the records, but for the safety 
of the individual members of the lodge, especially the 
officers. The repeal of the Combination Laws in 1824, 
revised in 1825, wes a welcome surprise to men who 
risked their liberty in the struggle for the right of 
association to mutually protect each other in their 
suppo:t of labour’s cause. 

he report for 1899 states that the year was ‘‘ one of 
almost unexampled prosperity, not only in our own 
trade, but in all other trades, especially in those con- 
nected with the iron and steel industries.” As a 
proof of that prosperity ia the ironmoulding branch, 
the report states that the increase of funds during 
last year, after payment of all expenses, was 
**93,388/. 18s. 6d, a magnificent increase, and one 
without parallel in the history of the society.” It is 
hinted that this money will be required when trade 
declines, but ‘‘at present the general indication is 
that we have entered up.n another year of prosperity, 
judging by the orders on hand and the amount of 
work in prospect.” 

The report continues: ‘‘ We are pleased to state 
that our expenditure for dispute shows a decrease of 
599/. 14s. 6d. as compared with the previous year, 
1898, thus showing that, cn the whole, our relations 
with our employers have been and still are highly 
satisfactory, which we most earnestly hope ma 
remain so.” It goes on to say that con‘erences wit 
the employers were held on several occasions during 
1899 with beneficial effect, and a hope is expressed 
that this interchange of opinion will tend to lessen 
the number of disputes in the future, ‘* which is most 
desirable in the interests of all concerned.” The mere 
expression of such a hope has a value, tecause of the 
influence that- may result upon occasions when the 
members feel inclined to originate disputes in their 
local Lranches. 

The total number of branches is 125, an increase of 
nine in ten years. The aggregate number of members 
at the end of 1899 was 17,971, an increase of 3150 in 
the same pericd. The increase in the year 1898 was 
380, and during last year 676. It is noted that the 
increase is mainly in towns where labour is best 
organised, least in those places where the society is 
weakest and the wages the lowest ; and from such dis- 
tricts as the seater taeve is a large influx of lads into 
the trade. These have to be drawn into the union 
after they have learned the trade, and have migrated 
to other districts, But strikes against non-union men 
are more rare ia this union than in many others. 

The total contributions of members in 1899 was 
58,457/. 4s., age ny increase of 2995/. 12s. over the 
previous year. The increase was almost entirely due 
to the increased membership, as the contributions per 
member were 18s. 6d. below the payments in 1898, 
when they were high owing to the dispute in the 
engineering trades. Bank interest showed a marked 
increase, the total being 1383/. 10s. 6d., or 315/. 5s, 4d. 
more than in 1898. The aggregate income reached 
a total of 62,875/. 18s. 3d., being a decrease of 
7292/. 1s. 4d. as compared with 1898, last year being 
tolerably free from levies. The average payments 
amounted to Is. 44d. per member per week. 

The total expenditure in 1899 amounted to 39,486V. 
19s. 10d., or 10}d. per member per week. The expen- 
diture was the lowest in any year since 1890, while the 
income was the largest for the last ten years. The 
chief interest that the public have in the expenditure 
is the mode, or, in other words, the objects for which 
the money was expended. The major portion was 
devoted to provident benefits, under the following 
heads: Unemployed benefit cost 6628/. 17s. 10d., or 
1?d. per member per week. The amount so expended 
was less by 10,255/. 18s. 8d. than in 1898, This is the 
lowest paid since 1889, The proportion of unemployed 
last year was, on the average, 1.7 per cent. of the 
aggregate membership. This ig regarded as a low 
average, and indicates a recor! of good employment in 
the year. The cost of dispute benefit in the year was 
only 10597. 12s. 6d. Considering that it was a year 
of disputes in various trades, and that in this branch 
several advances in wages were conceded, the cost was 
small, and the proportion on dispute benefit was 
trifling as compared with those in receipt of unem- 
ployed benefit. These facts indicate a better under- 
standing between employers and employed. 

The cost of sick benefit in the year amounted to 
99887. 19s., being an increase of 1447/. 18s. 10d. over 
the previous year, 1898. The proportion of members 
on the sick list was 2.7 per cent., a percentage which, 
it is said, ‘‘ we have little to complain of.” And yet 
this is an arduous branch of trade in many respects, 


owing to the changes from heat to cold in the casting 





shops. Accident benefit absorbed 503/. 6s., or about 
63d. per member per year. Three members were granted 
1007. each, and four 50/. each, which sums, with the ex- 
penses incidental to such grants, make up the total 
amount expended. In addition to this, however, the 
society succeeded in obtaining full compsnsation under 
the Act from employers for two members, both hav- 
ing been awarded half wages, one until recovery, the 
other being still in receipt of such wages. 

The cost of superannuation benefit during the year 
was 13 2351. 11s. 8d., being an increase of 379/. 7s. 1d. 
over 1898. The cost is equal to 34d. per member 
per week; it has remained at this rate for five 
years. During the year 120 new claimants came on the 
funds and 81 died, so that the net increase on the 
fund was 39 aged members. Funeral benefit cost a 
total of 2927/7. 10s., or an increase of 470/. over 1898. 
The average age at death was, members 55 years and 
four months, of wives of members 54 years and four 
months. This isa high average. Benevolent grants 
in the year amounted to 396/. 6s. 4d. This total was 
chiefly made up of grants to other unions engaged in 
oy pr and for the appeal case carried to the House 
of Lords by the vote Sj the Trades Union Congress. 

The cost of management in the year was 4746/. 
16s. 6d., an increase of 549/. 13s. over 1898. The 
report explains this increase by saying that nearly one- 
fourth of the total is due to the decision of the members 
to join the federation of the trades, the payment to 
which was 466/. 4s. for the year, and is destined to 
largely increase. Inthe cost of management comes print- 
ing, a portion of which comes back as income by saleof 
reports, rules, cards, &c. Then there are salaries, cost 
of offices, and rents of club-rooms, fuel, gas, postages, 
and all other items of expenditure. After detusting 
amounts returned as income, the net cost of manage- 
ment is ld. per member per week, not a large amount 
considering the number of branches, which is 125, and 
all the expenses of the central office in London. 

The cash balance in hand at the close of 1899 was 
91,567/. 9s. 6d., or 5/. 1s. 10?d. per member. This is 
a very high average for any trade union to have in 
hand. In the Table below is given the aggregate in- 
come and expenditure for 69 years, the amounts work- 
ing out as follow : 

umber of years, 69; average number of members, 
8695 ; aggregate income, 1,904,619/. 3s. 8d.; aggregate 
expenditure, 1,813,051/. 14s. 3d.; cash balance, 
91,5671. 9s. 6d. The average income was equal to 
ls. 23d. per member per week ; the average expendi- 
ture to 1s. 2d. per member per week. 

The details of the expenditure are given as follow: 
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The foregoing figures show bow small a proportion 
of the whole has been expended in mere latour dis- 
putes, as compared with all the other benefits. It is 
unions such as this that have turned the scale from un- 
popularity and denunciation to popularity and appre- 
ciation in the public mind. One fact stands out pro- 
minently, namely, that the cost of old age pensions in 
this union, after an experience in this benefit alone of 
63 years, is only 17d. per member per week for an 
allowance of 7s. 6d. per week to the aged members 
who claim on the fund. Even the sick benefit, the full 
rate being 9s. tg week to 8s., and lower after a period, 
only costs 2}d. per member per week. Unemployed 
benefit is the most costly, 7d. per week. Altogether 
the record is an encouraging one in all respects, not the 
least being that disputes only cost 4d. per week per 
member, and there are prospects that even this amount 
will be reduced. 





The engineering trades throughout Lancashire fully 
maintain the activity recently reported from time to 
time, in nearly all branches. Even in those where 
es were heard of new work not coming for- 
ward as freely as previously, there are as yet no signs 
of slackening off, for the work in hand, or on order, is 
sufficient to keep the works going for some time to 
come. This especially applies to the building of 
locomotives, all firms so engaged being full handed for 
a long period. Electrical and hydraulic engineers are 
similarly pressed with work. Stationary engire 
builders are not, ager — so pressed with new 
work, but they also will be busy for months to come. 
Machine toolmakers have not so much new work 
offering, but there is no sign of slackness in those 
branches. In the textile machinery shops the firms 
are busy in some districts, not so busy in others. 


Boilermakers, ironfounders, smiths, and strikers ara 
fully employed generally, though in some places they 
only report trade as moderate. The real test of 
activity is the number of unemployed, and the lists of 
those are smaller than usual in nearly all the chief 
centres where engineering and cognate industries are 
carried on. At Manchester, Salford, Stockport, 
Northwich, and Warrington engineers, boilerma ers, 
and brassworkers report trade as moderate, but only 
a few are unemployed, in the iron trades they are 
busy, as also are ironfounders and machine works, 
Sheet-metal workers and wire weavers are fully em- 
ployed, but wiredrawing has declined. In the O'd- 
an district employment is - reported to be good 
at the engineering works, slack in machine and tool 
shops; ironfounders, boi'ermakere, patternmakers, 
and spindle and flyer makers’ report good employ. 
ment, gasmeter-makers, tinplate moulders and plate 
and machine moulders, moderate, irongrinders as 
slack. In the large area described as the Bolton 
district employment is mostly good in all branches, 
In the Blackburn and Burnley districts employ- 
ment in the engineering and iron trades generally 
continues good. In the iron and steel trades the 
position appears to be a little less strong, but this only 
refers to rome fluctuations in selling which have not 
affected the quotations of local makers. 


The position of the iron and steel industries in the 
Wolverhampton district continues good in all branches, 
With a buoyant trade, prices are firm at the advanced 
rates for nearly all, if not quite all, classes of material. 
Consumers of finished iron with orders from the War 
Office and the Admiralty Departments have been 
pressing for deliveries on uncompleted contracts, 
which accentuates the strain on the productive 
powers of the firms engaged. Railway and bridge- 
making material is in heavy demand, and also all 
classes of sectional iron for engineering and other 
general purposes. Producers of steel are so heavily 
pressed with arrears of uncompleted orders that they 
are not able to accept much new business where speedy 
delivery is required. Makers of black sheets report 
a better demand for galvanising purposes, as a greatly 
expanding trade is expected from colonial ad other 
markets. Producers of pig iron can only sell for 
limited supplies, as there is a difficulty in obtain- 
ing fuel. There is no indication of any falling off 
in trade; on the contrary, in most cases buyers are 
plentiful and anxious to secure deliveries, while 
sellers are few whocan offer any guarantee of prompt 
delivery. All through South Staffordshire, East 
Worcestershire, and Shropshire workers in all 
branches of the iron and steel industries are well em- 
“fa The activity in the several branches of 

ilermaking, bridge and girder constuction, tank 
making and gasholder making continues. Iron- 
founders are busy also, while the engineering branches 
report trade as moderate. This description, however, 
does not imply that any number are out of employ- 
ment. The cycle trade continues slightly to improve. 





The iron and steel trades in the Birmingham district 
continue to be in a buoyant condition. Business is 
brisk, prices are firm, with, if anything, a further up- 
ward tendency. Thereare great complaints as to the 
difficulty in obtaining a sufficient ary of fuel, pro- 
duction being thereby checked. Orders for material 
are coming forward quite as freely as they can be 
urdertaken. The supply of crude pig is much re- 
stricted by scarcity oe fuel The prices of iron of 
this description are now ranging as high as from 
72s. 6d. to 77s. per ton. Northampton pig went 
up as high as 75s. to 77s. 8d. per ton last week for 
forge qualities, but little business was dore at theee 
figures. Derbyshire pig was quoted at 80s. to 90s. 

r ton delivered, but the supplies were limited. 

arked bars are firm at full rates, the standard 
minimum being 11/. 10s. per ton, according to brand 
of ordinary qualities. Sheets and hoops keep up 
their prices, the demand beinggocd. The engineering 
and allied trades continue in much the same condition, 
most of them being good ; in none of the branches is 
there any real slackness as regards employment. The 
ironfounders, patternmakers, emiths, and strikers are 
the busiest. ‘The cycle trade continues quiet, but the 
motor industry is good. On the whole, employment 
is fairly good in all the other iron, steel, and metal 
industries; the worst reports say that trade is fair, 
moderate, or quiet. 





The difference in the rates of wages in the Midland 
districts and in the South Wales districts in the iron 
trade has often been considered in relation to prices, 
and efforts have been made to bring about some 
arrangement whereby wages can be regulated b 3 ” 
sliding scale. At last eix of the leading South am 
firms in the iron trade have agreed to join the Mid- 
land Wages Board, so that wages in the two districts 
will be regulated by the sliding scale as in the Mid- 
lands, Uniformity will be obtained, and there will be 
less friction, in the dealings of employer and em- 





ployed under this arrangement. 
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The telephone wire men at Lesds and Hull struck 
work on Thursday in last week for an advance in 
wages of 2s, per week. The rates hitherto ruling have 
been 23s. to 24s. per week. 





The movement for an advance ia wages in the 
cotton trade is taking form. A formal demand will 

robably be made soon for a 10 per cent. in some 
pranches and 5 per cent. in others. The question was 
first raised at Oldham, now it is to become general. 
At a meeting held in Manchester at the end of last 
week, it was agreed to remit the question to the 
several districts for final approval. At O!dham the 
velvet weavers have sont in a demand for an advance 
of wages in certain ‘‘ sorts.” Counter-proposals have 
been made, and both will be considered by the Council 
of the Weavers’ As:ociation. 

It is reported that the engineers have served notices 
on the employers on the north east coast f.r an ad- 
vane of 2s. 61. per week for time hands, and 5 per 
cent. on piecework in the engine shops, and 2s. for 
time hands and 74 per cent. on piecework in the ship- 
yards, the advance to take effect in April next. 





The engineers, patternmakers, and machine workers 
at Bradford have been conceded an advance of 1s. per 
week in wages as the outcome of a conference with 
the Employers’ Federation. 

It is said that negotiations are again on foot for 
amalgamating the Northern and Midland sliding scales 
so as to arrive at a uniform rate as far as practicable. 
The matter has been discussed over and over again in 
past years, with no decision upon the subject. 





It is reported that efforts are being made by Russian 
firms engaged in the textile industries to induce dyers 
of cotton goods in Lancashire to go to Russia to assist 
in the dyeing and bleaching of cotton cloths woven by 
Russian manufacturers. Exceptionally high wages 
ar3 offered, reaching, it is said, to 20/. per month for 
the services of this class of workers. Some of the 
operatives appear to have accepted the terms offered, 
ro that we shall have Russian competition in the tex- 
tile trades, if not at home, in foreign countries. 





A great strike of carpenters and joiners is reported 
to have taken place in Berlin, some 10,000 persons 
ome | involved. The turn‘rs, wood-carvers, machine 
hands, and the French polishers thrown out of work 
by the strike will add very considerably to the aggre- 
gate number of the unemployed if no settlement is 
arrived at. 





It is stated that a number of the Lancashire coal- | Wood 


owners are withdrawiog from the Indemuity Associa- 
tion, which was formed to recoup the employers for 
claims under the Workmen’s Compensation Act. The 
rounds are said to be the diminution of serious col- 
lery accidents of late. This is good news ; compen- 
sation is not so much required as safety, and this 
appears to be more and mere secured. 

The Duke of Norfolk, as Postmaster-General, re- 
cognises the right of the postal employés to combine, 
and will consider any grievances which the Postmen’s 
Federation or the Fawcett Association may lay before 
him. But he declines to receive a deputation to dis- 
cuss grievances, pointing out that many of the alleged 
grievances were considered by the Tweedmouth Com- 
mittee. The federation asks for the abolition of 
Christmas boxes and of compensation in lieu thereof. 
When the waiters at the House of Commons obtained 
higher wages ‘‘in lieu of tips,” they wanted the tips 
just the same, and denounced the member who ob- 
tained for them higher pay. It isto be feared that 
the “abolition” of Christmas boxes will not abolish 
them, but only add to the men’s emoluments ; that is 
to say, to the emoluments of some of them, for under 
the present system all share in the total amount col- 
lected, the sums being entered into books for the 
purpose. 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on 
socruary 23, Professor S. P. Thompson, F.R.S., Forei 
sched in the chair, Professor R. W. Wood, of the 
a of Wisconsin, U.S.A., exhibited and de- 

1 pe Photographs of Sound Waves and the Kinemato- 
Wb ical Demonstration of the Evolutions of Reflected 
. ad Fronte.” The sounds were produced by electric 
oe and photographed by means of the light emitted 

y erg nd timed subsequent sparks, according to the 
method described in the Philosophical Magazine for last 
% The Photographs included : 5 
wae from Sere a oo spherical wave, as a spherical 

e reflection by an ellipse of circular waves from 
one focus, and the concentration of the waves as circular 
mh The = bap focus. 

e) 1 wave front formed b: i 
- Lacrongtns en y the reflection of a 


(d) The wave front formed by a spherical wave incident 
on a spherical surface. 

(e) The wave front formed by a plane wave incident on 
a spherical surface. 

n cases (d) and (e) the wave fronts are complicated and 
contain cusps. Professor Wood pointed out that the 
paths of the cusps on the wave fronts traced out the 
caustic curves. 

In the following cases the wave fronts were drawn for 
100 successive positions, and the evolution of the re- 
pata ig wave was made clear by means of a kinemato- 
graph ; 

(a) Plane wave on a hemispherical mirror. 

te Spherical wave on a hemispherical mirror ; and 

c) Circular wave inside a complete circular mirror. 

2. ‘* A New Scudoscope.” In this instrument the real 
and inverted images formed by two convex lenses are 
viewed stereoscopically. The inversion of the object 
viewed causes the relief to be reversed. 

3. ‘Diffraction Colour Photographs.” Professor Wood 
showed some coloured photographs taken by his diffrac- 
tion process. The principle of the method is based upon 
the tri-colour theory. Different colours are produced by 
gratings, so ruled and arranged as to throw upon the eye 
the particular constituents of the required colours. The 
arrangement of gratings necessary to produce a coloured 
picture is obtained by ——— properly spaced 
gratings through red, green, and blue chromograms of the 
object. The superposition of one grating upon another 
which occurs in this process gives rise to an in-and-out-of- 
step arrangement, which produces secondary spectra. 
These, however, seldom affect the picture to any serious 
extent. 

4. ‘* Artificial Parhelia.” When geen fine gratin; 
upon gelatine, if the film is too thick no point is formed, 
but the gelatine warps. If such a film is placed in a con- 
vergin m, the central image is accompanied by four 
marked concentrations of light situated at the extremities 
of two diameters at right angles. An examination of one 
of these plates with a microscope shows that there is a 
ridge for every third line of the grating, and that the 
plate ‘s ciaanall at right angles to these lines by irregularly 
spaced cross- ridges. 

Professor Wood also exhibited some photographs taken 
by zone plates, or silvered copy of a Rowland Ceryeg 
Pp — of a dynimite explosion, the motion of a ball 
in its flight, and the anomalous dispersion produced by a 
cyanine prism. 

Mr. Boys gave some details concerning the photograph 
of the explosion shown. : 

Professor Everett expressed his interest in the demon- 
strations. 

Professor Herschel asked if the photographs of sound 
waves after reflection had been verified by comparison 
with waves on mercury. 

Mr. Watson —— out that this could not be done, 
as it is impossible to get a solitary wave on the surface of 
mercury. Owing to the dependence of velocity on wave 
length, any such solitary wave draws out into a train of 
waves, 

The chairman proposed a vote of thanks to Professor 
, and announced that by invitation of Professor 
Callendar a special meeting will be held at University 
College on March 2. 

The meeting then adjourned. 





RAILWAY ACCIDENTS. 


Tue ACCIDENT TO THE IRISH Matt at Norton Brince. 


CoLonEL YorkKe’s report on the remarkable accident to 
the Irish mail last December at Norton Bridge, on the 
London and North-Western Railway, has just been pub- 
lished by the Board of Trade. The accident arose from a 
carelessly packed bale of cloth, which escaped from a two- 

lank open goods wagon into which it was loaded at 

irmin ox. and finally found its way between the rails 
for up fast traffic at Norton Bridge and derailed the mail 
train. The wagon referred to had sides 22 in. high, and 
its contents were covered with a tarpaulin in the usual 
way. The train conveying it passed through Norton 
Bridge on one of the down lines at 11.45 pm., and 
as the Irish Mail did not arrive there till 3.22 a.m., this 
bale must have been lying on the line for some hours 
before the accident ; and there is some evidence that it 
had previously come into contact with other trains, since 
when finally found the cover was ripped off, and it was 
partially unrolled. An examination of the mail engine 
at Stafford showed that the screen-plate to the water- 
catcher of the tender, which is 74 in. above rail level, 
had been bent, — was felt by the omnes 
crew. In the end, this bale got under the wheels of the fifth 
vehicle from the engine, a e sleeping car, and caused 
the latter to leave the rails. The train continued to travel 
with the wheels running on the sleepers and ballast for a 
distance of 1120 yards without apparently any of the 
trainmen being aware of the condition of affairs. At this 

int, however, there is a junction with the North Staf- 

ordshire line and the - ast line, and here the derailed 

bogie slewed to the right, and the train broke up into 
three parts. The engine and the four leading vehicles 
kept on the rails, and were brought up by the automatic 
brake. The fifth vehicle, on the other hand, fell across the 
up slow line, on which a goods train was following the 
express at a speed of 30 miles an hour. The engine of 
this came into contact with the derailed car, and was over- 
turned into the space between the fast and slow lines, 
The rest of the mail train, following on, though with some 
wheels derailed, ran off to the right at the junction afore- 
mentioned, and came into a collision with the goods 
train, thus completing the wreck of both trains. No 
fault is found by the inspector with either the men imme- 





diately concerned or the material. The cars and engines 


were in first class condition, as was also the track, which 
was laid with 90-lb. rails in 45-lb. chairs, there being ten 
sleepers to each 30-ft. rail. The sole cause of the acci- 
dent, which resulted in the death of one passenger, and 
in injury to several others, as well as to driver and fire- 
man of the goods traih, arose from the lack of sufficient 
care in loading at Birmingham the bale of cloth respon- 
sible for the mischief. 


ACCIDENT AT WORTLEY JUNCTION. 


The derailment of three mineral cars on December 11, 
at Wortley Junction, on the Midland Railway, led to a 
serious collision with an express passenger train. One 
passenger was killed and others injured. The report on 
the usual Board of Trade inquiry has just been issued, 
but in reviewing the evidence, the Inspector, Colonel Von 
Donop, R.E., expresses himself as unable to offer any 
explanation of the derailment leading to the catastrophe, 
as all the available evidence has failed to disclose any 
defects either in the track or the rolling stock. The cars 
responsible for the mischief formed part of a train of 46 
wagons and a brake van proceeding from Bradford to 
Hunslet. The three wagons were near the middle of the 
train, and when they left the line the train parted, and 
the driver, unaware of what had happened, continued his 
course. The derailed cars, running forward a few yards, 
fouled the down main line just as the 5.20 p.m. Man- 
chester express was passing, and wrecked the whole of 
one side of its second vehicle, killing one passenger and 
injuring four others. Fortunately the speed at which 
the express was running was only 18 miles an hour, and 
consequently only one of its car suffered serious 
injury. The train, with the exception of the leadin 
carriage, kept the rails, and was brought to a stan 
within about 90 yards from the site of the accident. 


Tue AccIDENT AT QUARTER ROAD ON THE CALEDONIAN 
Ralbway. 

The serious accident on the Caledonian Railway, be- 
tween Glassford and Quarter Road, on December 23 last, 
has been the subject of an inquiry by Colonel Von Donop, 
whose report has just been published by the Board of 
Trade. The facts of the case, as established at the in- 

uiry, are as follow: Whilst the 3.15 train from 
dtrathaven to Hamilton and Glasgow was running 
between the above-named stations, seven of its eight 
vehicles left the rails. The train broke in two, and 
the driver, discovering what had 9 ape kept on, in 
order to avoid being run into by the rear portion of 
the train, which, running on for about 100 yards after 
leaving the rails, came into collision with the stonework 
of an over —— The leading two carriages were com- 
pletely wrecked and the remainder more or less injured, 
whilst two passengers and a guard were killed and 12 
more injured. The line between Glassford and Quarter 
Road is — track, and the train, before reaching the 
bridge at which the accident occurred, had come down an 
incline of 1 in 65, 1? miles long, and round a curve of 30 
chains radius. The train was made up of six bogie carriages 
and two six-wheeled carriages. me of the latter was 
second from the engine and was the first to leave the rails, 
The total wreck of this vehicle rendered it impossible to 
say if it was in any way defective, but there is no evidence 
favouring this eA at emo On the other hand, an exami- 
nation of the track showed that it had been slewed bodily 
out of its proper position. This defect was first notice- 
able at a distance of 190 yards above Brown Tod Bridge, 
and amounted to 2 in. in 40 re ; for the next 100 yards 
nearer the bridge, the track had been shifted bodily to a 
considerable extent, and it is to this want of alignment 
that Colonel von Donop attributes the accident. The 
rails themselves were of ample weight, viz., 80 lb., and 
were laid on 46-lb. chairs, but there should apparently 
have been more ballast to the outside of the curve. 





THE LONGWORTH POWER-HAMMER. 
Improvements in the Longworth Power-Hammer,* 
By Mr. Ernest SamvELson, Member, of Banbury. 

WHILST economy in power is engrossing the attention 
of all who are engaged in the manufacturing interests in 
this and other countries, and the tendency is to concen- 
trate steam power in one spot, and convey its energy 
either by means of electrical power, or by shafting and 
belts, or by a combination of both, to the tool, we are 
brought to the consideration of, amongst other things, the 
advan’ in the use of power in place of steam hammers ; 
and as this subject has not been before the members of 
this Institution since 1882, when Mr. D. Longworth 
read a paper} describing a hammer in which the blow 
was rendered variable by means of a movable fulcrum, 
the author has thought that a a of some 
further improvements upon this design of hammer may 
be of interest to the members. ; 

In 1891 the author’s attention was directed to Mr. 
Longworth’s patent of the previous year, and, on | 
struck with the advantages of the principle upon whic 
he had improved his hammer, entered into an arran 
ment with him for the manufacture of the same, and the 
various drawings here represented serve to illustrate these 
improvemeuts, and the principle upon which the hammers 
are now built. They form a distinct departure from 
all previous modes of construction, as instead of varying 
the intensity of the blow by means of a movable fulcrum 
or frictional brake upon some of the moving parts of the 
hammer, it is ted by means of a cushion of air 
rendered variable in volume under the piston in a con- 





* Paper read before the Institution of Mechanical 





Engineers. : 
+ See Proceedings, 1882, page 204. 
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by means of an air 


trolling cylinder in a simple manner, 
dant. 


valve under the control of the atten 

Fig. 1, 299, is a section which serves to illustrate the 
principle on which the hammer is built. It will be seen 
that the hammer consists of the usual piston, piston-rod 
and tup, but the piston-rod is prolonged upwards, and 
carries a supplementary or second piston working in a 
second cylinder. The lower cylinder merely acts as a 
‘controlling’ cylinder for regulating the intensity of 
the blow, which is effec by means of a series of air 
ports communicating with the lower cylinder and the 
outside atmosphere, which ports can be opened or closed 
one or more at a time by a simple cylindrical plug valve 
under the control of the attendant, by means of a hand 
or foot lever, Fig. 2. The top piston works in a 


50 Revs. -— 








|tup. Upon the crank passing the bottom of its stroke, 


the top cylinder gains _upon the falling piston and tup 
until it closes the communication of the air through the 
top row of holes, after which this air is comp! , and 
the motion of the falling piston and tup is thereby accele- 
rated. If now the lower cylinder is in free communication 
with the atmosphere through its bottom air ports, the 
tup will fall to its lowest point, viz., the face o the anvil 
and the full force of the blow will be struck; but if all 
these air ports are closed the lower piston will compress 
the air in the bottom of the ae 2 momo until that 
pressure is sufficient to sustain the falling —* and 
the tup will be prevented from striking the anvil. 

8 self-acting air valves in the bottom cylinder allow 
air to be drawn in by the lower piston on its upward 


fig 10. 
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upon its greatest air cushion, which can be allowed for 
in the designing of the hammer to suit icular work, 
| The speed and stroke of the hammer can be varied to suit 
different classes of work ; thus, for riveting or cutlers 
work (see Figs. 6 to 9), a quick speed and short stroke 
hilst for general f or stamping 





can be maintained, w 
(see Figs. 3, 4, 5,10, 11, 12, and 13), a long stroke and 
moderate s is obtainable, which enables the attendant 
to move or handle his heat on the anvil. 

Owing to the comparative len of the side links, the 
versed sine of the arc through which the end of the rock. 
ing lever moves affects but ——_ the true vertical 
motion of the pes cylinder, and the tendency to wear 
sideways is reduced practically to a negligible quantity by 





d-cewt. Hammer for 





3-cwt, 







being guided in a long neck or gland on the top portion 


Tube Welding. 











Stamping and General Forging. 


Fig.18. 7-cwt. 
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second or “actuating” cylinder freely in a vertical line, | stroke when necessary to restore atmospheric equilibrium ; 


and a double series of air hoses communicating freely 
with the atmosphere is drilled round this cylinder to 
regulate the cushion of air in the same, accord- 
ing to the nature of the work to be done under the 
hammer, and to prevent the piston striking the covers ; 
this cushion also assists in intensifying the blow, and in 
lifting the tup on its upward stroke. The upper or 
** actuating” cylinder is connected by means of a cross- 
head, with two side links, to one end of a rocking lever 
working upon a fixed fulcrum, whilst the other end of 
this rocking lever is connected to a crank by a connect- 


ing-rod. 

Thus, when the crank is put in motion, the rocking 
lever raises the side links, and with them the upper cy- 
linder, until the top piston cuts off the air at the bottom 


row of holes in same, and, this air becoming compressed 
by the cylinder still continuing to rise, eventu ~ 
the top piston with it, and thereby the piston- 


lifts 
and 





these, however, remain at rest when the lower cylinder 
has free atmospheric communication through the lower 
ports. The top of the lower cylinder remains in free 
communication with the atmosphere at all times. The 
cylindrical air valve is under the control of the attendant 
by means of a suitable system of hand or foot levers, 
and is kept in its normal position covering the whole of 
the air ports to the lower by means of a spring, as shown on 
Figs. 3 and 4; and when the hammer is started, the piston 
works upon the air cushion, as — and the work 
can be readily introduced upon the anvil. By opening 
one or more of these air HE panes the air cushion in the 
lower cylinder is regula’ and the force of the blow 
controlled, and by rapidly opening and closirg them 
again, the attendant can deliver single blows upon his 
work—this, of course, ney, Bemeng my upon the thick- 
ness or height of the iron being less than the clearance 
between the tup and anvil when the hammer is running 








of the piston-rod in the earlier design. The lower or 
main piston-rod is similarly guided in another long neck 
on the lower cylinder, and the tup is placed between side 

uides where mer of this type is required, as in 
ig. 13. In order to reduce the total height and to better 

uide the top cylinder, the author has more recently 
Frought this cylinder down to work inside the controlling 
cylinder, making the top cover serve as a guide, thus 
relieving the piston-rod of that function, | the links being 
journalled on pins forme) on the top cylinder cover (see 

‘igs. 2, 3, and 4, page . : 

fn the earlier design the wear of the tools was provided 
for by the crosshead being adjustable upon the top cylin- 
der gland, see Fig. 1, while in the later design the <o 
necting-rod to the crank is made so that it can readily 
lengthened or shortened as shown in Fig. 2; the proper 
position of the top cylinder relative to the anvil ne 
when the faces of the tool are touching each other, oo 
the front end of the —— 2 is at the lowest poin 
of its stroke, the bottom of the piston in the top air - 
linder should just cut off or close the bottom row of ho! les 
in same. The working cylinder being 80. far remov 
from the work upon the anvil, no danger is incurred from 
grit or heat affecting it. : : 
Fig. 5 illustrates the acceleration of the actuating 
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—— 
sylinder due to the position of the crank and rocking, The power required to drive the hammer is propor- 
5 r in a 3-cwt. single 8 hammer. The uniform | tionate to the work obtained from same, for when the 
leve of the crank being 5.88 ft. per second, the s' of | hammer is running upon its full cushion of air in the con- 
*p. rocking lever, and with it the actuating cylinder and trolling cylinder, the compressed air assists in raising the 
ed is accelerated on the down stroke to about 9.5 ft. per tupon its upward stroke, and a minimum power is required. 
tap nd at mid-stroke. | This increases as the blow is intensified until no cushion 
ae 6 and 7 show a different form of drive adopted | exists, and the full blow isgiven. Fig. 14 shows the power 
for the smaller sizes of hammer, such as for rivetin a by a 3-cwt. hammer when running light, and when 
a the movement being obtained by means of a crank delivering the fullest blow; these diagrams were taken 
col & slide block on the top of the cylinder cover; but from a steam engine connected through a countershaft to 
this form is not recommended for the larger sizes and | the hammer, the actual power absorbed — 3.1 and 
heavier work. _,,. | 87 indicated horse-power respectively, after deducting 
Figs. § and 9 show a hammer designed for. planishing | the friction of the engine, shafting, &c. Fig. 15 shows 
where the blow is regulated by means of a movable ful- | cards taken from the top and bottom of the actuating 
crum. Thishammer is fitted with a rocking lever similar | cylinder of the same 3-cwt. hammer, and from the con- 
to Longworth’s earlier arrangement, and a ready means trolling cylinder when one air port is open down to the 


Fig./4. Diagrams of Steam-Engine. Cyl. 11 diam. WO" stroke. 205 revs. 
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Fiy.15. Diagrams of 3-cwt. Hammer. 132 blows per min. 368 lbs. falling weight. 
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of regulating the blow when the hammer is at rest is; position where all are open, and the hammer is giving 
a. to suffice, instead of adding the additional parts of | its fullest blow. 

controlling cylinder, &c.; because in this class of| Fig. 16 represents cards taken from a 4-cwt. steam 
a »,when once the strength of the blow is determined | hammer, having 8-in. cylinder with 16 in. stroke, which 
pad remains constant, and can be stopped by means | shows the wasteful power expended in tools of this class; 
oe Fe shifting gear. The controlling cylinder, however, | for whilst about 64 Ib. of water are required per indi- 
pes aan to this class of hammer if desired, when the | cated horse-power per hour to. work this hammer from 
ia, fulcrum is dispensed with, and a rocking lever | the calculations as below, a fairly economical engine 

mular type to the other hammers is used. ° should not use more than about, say, 201b., and it is in 
for ise and 11 illustrate a hammer specially designed | this respect that the advantage of a power over a steam 
suitabl Ing boiler flues, the flues being carried on any | hammer is most evident. 
Seacial e saddle, such as are used in boiler-shops ; and a} Water consumption of 4-cwt. steam hammer as taken 
in this sevantege is obtained in the use of such a hammer | from cards in Fig. 16, the average pressure at end of 
Sembee of work, because of the uniformity in the | stroke being 151b. above atmosphere : 
oo 4 he blows per minute. Thus when the first few! Cylinder, 8 in. in diameter by 16 in. stroke. 
faidk the byl ay rom tay dl ones which oe he Number of blows per minute, 120. 

re delivered at the same speed, and the} Thus 50 x 16 x 120 x 2 = 192,000 cubic inc or the 

fullest advantage is taken of the heat, whereas in a steam | volume of steam used per tae: ss 


hammer wh F ; - 
ensues in tho wanaher ene pre ngg ieee lean tease Specific volume of steam at 30 lb. absolute = 838, 


per minute, and 229 x 0.036 x 60 = 494, or the pounds 
of water per hour. 

The indicated horse-power being 10, as taken from the 
cards, the water used per indicated horse-power per hour 
=49.4, to which must be added a liberal allowance for 
condensation in the cylinder and steam pipes, say 30 per 
cent., which would make the consumption of water equal 
64 lb. per indicated horse-power per hour. 





LAUNCHES AND TRIAL TRIPS. 
Messrs. Alexander Stephen and Sons, on Tuesday, 
the 20th ult., launched a steel screw steamer of the 
dimensions of 895 ft. by 48 ft. by 30 ft.. for the Clan 
Line. The vessel is fitted with engines having cylinders 
26 in., 41 in., and 67 in. in diameter by 48 in. stroke, and 
boilers 18 ft. 6 in. in diameter by 11 ft. 6 in. long, fitted 
with Howden’s foreed draught, and intended for 200 lb. 
working pressure. The steamer will carry close on 7000 tons 
deadweight. The vessel is named the Clan Maclachlan. 
The s.s. Braeside, built by Messrs. R. Williamson and 
Son, Workington, for Messrs. Thomas Pinkney and 
Sons, of Sunderland, went down the Clyde on her trial 
trip on the 16th ult. She is a vessel 128 ft. between 
ee by 20 ft. breadth moulded by 10 ft. 44 in. 
epth moulded, and carries 240 tons on 9 ft. 44 in. loaded 
draught, and steams 10 knots loaded. She is fitted with 
a set of McKie and Baxter’s standard high ratio com- 
pound surface-condensing engines, having cylinders 15 in. 
and 32 in. by 24 in. supplied — from a horizontal 
return-tube boiler 10 ft. 6 in. by 10 ft. long. The results 
attained were satisfactory. 


The Glory, battleship, built and engined by Messrs. 
Laird Brothers, Birkenhead, which is to be completed 
as rapidly as possible to serve as —> on the China 
Station, anchored at Spithead on the 22nd ult. on the 
conclusion of her om hours’ eget toh trial. The Glory 
left Portsmouth on Wednesday afternoon. At 5.30 a.m. 
on February 22 she got under way with 70 revolutions, 
which gave her a speed of 124 knots, but the speed was 
steadily increased to full — by the time the measured 
distance off the Cornish Coast was reached at eight 
o'clock. She then made four runs over the 23-mile course, 
and finished her trial on the return run up Channel. She 
drew 26 ft. fore and aft, and had 265 lb. of steam in her 
boilers. The vacuum was 27 in. star' and 25.8 in. 
port, and the revolutions were 108.5 starboard and 106.7 
port, with a total indicated horse-power of 13,745. There 
was no air pressure, and the mean speed of four runs 
over the course was 18,124 knots. The mean vacuum in 
the smokeboxes was .4 in., and the coal consumption 
worked out at 1.58 lb. per unit of power per hour. Off 
St. Catherine’s Point, the steam trial being then com- 
pleted, the stopping, starting, and steering trials were 
satisfactorily carried out. 








The new cable-laying and repairing steamer Von Pod- 
bielski, built by Messrs. David J. Dunlop and Co., Port 
Glasgow, for the Norddeutsche Seekabelwerke Company, 
of Cologne, successfully underwent her various trials on 
Saturday, the 3rd ult. Some particulars of this vessel 
appeared a short time ago, when she was launched, and 
we hope shortly to describe her in full detail; but 
it may be interesting to mention here some of the special 
features in her construction and outfit. Although this is 
the first cable steamer turned out by her builders for 
German owners, and is the first German-owned cable 
vessel, yet Messrs. Dunlop have constructed several 
steamers of this class for British, Ameri colonial, and 
French owners, notably H.M.T.S. Monarch, built to the 
order of Her Majesty’s Postmaster-General about 16 
yearsago. The following are the dimensions: Length be- 
tween perpendiculars, 255 ft. ; breadth moulded, 35 ft. ; 
depth moulded to underside of main deck, 16 ft. ; depth 
moulded to underside of Be deck, 23 ft. 6 in. he 
speed of the vessel when laden with 500 tons deadweight 
is nearly 13 knots - hour. The Von Podbielski has a 
cutwater stem and elliptical stern, the paying-out and 
picking-up gear fitted on stem and stern being so arranged 
as to reduce as far as possible the rubbing of the cable on 
the hull when it is handled. The upper deck is flush all 
fore and aft, giving an unobstructed lead from the dif- 
ferent cable tanks to the picking-up and paying-out 
machines at the bow and stern. The cable machinery, 
which has been oo by Messrs. Johnson and Philli 
of Old Charlton, London, is of the most modern descrip- 
tion, and the main forward portion, comprising engines 
and picking-up gear, occupies the s between the 
en and the rooms for cable hands on main 
deck. ‘The cable tanks are three in number, first and 
second being arranged forward and third aft, each having 
cones in centre 6 ft. in diameter at bottom and 3 ft. 6 in. 
at top, the capacity of the tanks being about 20,500 cubic 
feet. Deep water t trimming tanks are fitted on 
the McIntyre principle, the tops of which form the 
bottoms of cable tanks, in the forward and after holds 
a a capacity of 300 tons, the pumping arrangements 
for all the several compartments being of the most 
approved and efficient description. ‘The propelling 
machinery consists of two sets of ea sur- 
pa Pop ety ae Sean ony having — 17 in., 284 in., 
and 47 in. in diameter by 33 in. length of stroke, each 
engine being fitted with Edwards’ air pump and separate 
centrifugal ogee for circulating water through con- 
densers. The propellers are loose-bladed, having cast- 
iron bosses with four bronze blades bolted on. Steam is 
supplied by two large single-ended boilers, 15 ft. 9 in. in 
diameter by 10 ft. 9 in. long, each having three furnaces 
of Deightons’ patent, all a ag oy for a tern ang aw” 
sure of 180 lb. per square inch ; there is a separate funnel 








for > ae peel es two further types of framing} Thus et = 229, or the cubic inches of water used 


to each boiler. The trial results were satisfactory. 
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PORTABLE PNEUMATIC TOOLS.* 
By Mr. Ewart C. Amos, Member, of London. 


—S 


of the leading and more enterprising firms, who have ex- | ally a short stroke, and although economical in air con- 
perimented with pneumatic tools for some years past ; | sumption in relation to the number of blows given, the 

and he also recognises that certain kinds of portable | will not compare with valve hammers in giving powerful 
pneumatic riveters and other appliances have been in con- | blows, which are necessary in heavy chipping or Tiveting, 


THE engineering industry at the present time is enjoy- | stant use for a considerable time, but he ventures to | Owing, however, to their simple construction, they have 
ing a period of activity quite unprecedented in its history, | hope that the various tools described and illustrated in | probably a longer life than the valve hammers, and for 
and, a8 a consequence, is calling for an immense in- this paper may be of interest, as showing what has been | such purposes as beading flues, light caulking and chip. 


crease in the number of its labour-reducing machines. 


achieved up to the present date. The various tools which | ping, and especially carving in stone, &c., they compare 


Prominent amongst these are portable pneumatic tools can be driven by compressed air are many, and are | very favourably with their rivals. The speed of the 


and appliances; and it is not too much to say that there 


idly increasing in nomber ; but in order to confine the | valveless hammers is very high, being 10,000 to 20,000 


ra 
is every indication of their extended application. They | subject to the limits permitted in a paper of this de- | strokes per minute. 
have been used in America for a considerable time, | scription, the author pro only to refer to portable} Valve Hammers.—Valve hammers will probably secure 
although in this country, with certain exceptions, they | hammers, riveters, and drills, making also a very brief | the market for general and heavy chipping, caulking, and 


Fig. 1. *Ross’’ Hammer. 
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“Little Giant’? Hammer. 







Piston and Valve in extreme positions. 
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have not been so well appreciated until the last few years, 
and considering their importance and the valuable assist- 
ance they are rendering to thé shipbuilding and many 
other industries, it is somewhat singular that compara- 
tively little information has been circulated about them 
gacest by trade descriptions. Doubtless some explanation 
for this is to be found in the fact that their practical appli- 
cation in this country is of comparatively recent date, and 
further that some of the earlier tools were unsatisfactory. 
Whatever the cause may be, it appeared to the author 
that the subject was one which would be of interest to the 


members of this Institution, and that the valuable dis- | beca 


cussion likely to arise from such a paper would be of great 
benefit to many of our engineers who may be desirous of 
obtaining authentic data upon a classof machinery which 
is likely to prove such a valuable adjunct to their existing 
types of machines. The author, at the same time, is 
aware that the subject is by no means a new one to some 

* Paper read before the Institution of Mechanical 
Engineers, 
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reference to hoists and other appliances driven by com-| riveting. Their speed for ordinary work ranges from 
pressed air. | 1500 to 2000 blows per minute, although they can be 
HAMMERS. driven much faster. Their stroke, however, is consider- 
Since the mechanism employed for utilising compressed | ably longer than that of the valveless hammers, and the 
air to secure a percussive action is essentially the same in | blow struck correspondingly greater. 
both hammers and riveters, it will be sufficient to de-| There is more air lost in the ports, but other advan- 
scribe the mechanism in ‘one of them only, and for this | tages, including better control for using the air expan- 
pu the hammer will serve. | sively, overcome this small defect. It is well known 
ammers may broadly be divided into two types, viz., that the nature of a blow (whether light or heavy) - 
the valveless hammer and the valve hammer. This is a| various materials, produces an effect apart from the 
convenient description, yet, perhaps, not strictly correct, | actual work done as measured in foot-pounds. For 
use, although the valveless hammer has no valve be- | —_ 10,000 small blows representing a certain woe . 
yond the striking piston, this is itself a valve to effect the | Of foot-pounds might fail to produce a desired result, 


proper admission of air to alternate ends of the working | which a smaller number of heavy blows, representing lees 
i energy in foot-pounds might effect. 


cylinder; whilst in the valve hammer, a reci tin " 
valve, working either at right angles to or Piel wit Having now considered the claims and advantages ad 
i the different types of hammers, all of which, it may 





| 








' 


the striking piston, acts in combination with it to regu- 
stated, can be worked economically at from 60 lb. to 


late the inlet and exhaust of the compressed air. Before 
coming to a description of these, it may be interesting to | 80 Ib. per square inch, reference must be made to the 





set forth the advantages and otherwise of the two systems. perpen in order ; explain their construction and 
action under compressed air, 


Valveless Hammers,—Valveless hammers haye essenti- 
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“ Ross” Hammer.—Fig. 1 shows in section a ‘ Ross” 
hammer in which the striking piston becomes the valve 
to control the admission and exhaust of the working fluid. 
A represents the outer casing, made from solid-drawn 
steel tube, bored and fitted with a as liner 
B, which forms the cylinder in which the piston works ; 
E, the striking piston made from a steel forging, ground 
to fit the cylinder; D, the exhaust P pee open to the 
atmosphere through the valve G; C and C!, the admis- 
sion ports, admitting live air to alternate ends of the 
iston ; K, another port always open to the air supply ; 
the exhaust valve; H, the trigger actuating the 
same; F, the phosphor-bronze handle, to which live 
air is admitted at the point F!; L, a piston cushion, has 


“ Little Gian 


Fig. 7. Section at X, Fig.5. 
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| ward stroke. It flows through K, thence through C, 
ing between the annular s formed between the 
iner and the outer casing, and back through C1 to back 
of piston, thus driving it forward. At the same time, 
exhaust takes place through D. The same action takes 
place on the rearward stroke, when the forward ports C 
| and C! are then in communication with K. In order, as 
| far as possible, to eliminate vibration, a condition which 
| is present in all hammers, the cushion piston L has been 
| introduced at the rear of the piston. 
| “Q and C” Hammer.—Fig. 2 shows in section a 
| “Q and C” single hammer. A represents a bronze 
| handle, into which is fitted the steel liner B, which forms 


the working cylinder ; C, the striking piston, which acts 





t'' Hammer. 


Fig.8. Section at Y, Fig.6€. 
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always full and constant pressure behind it from the air 
red through the port L!; and M shows the working 
, It must be noted that this hammer is caused to work 
pe the opening of the exhaust, and not by regulation of 
the admission. The direction taken by the fluid under 
Pressure, when connected to the handle at F', will be 
readily seen by noting the arrows. The piston is slightly 
; uced in diameter in the middle, and the inside edges 
: the two collars thus produced form the cut-off edges 
Or pressure, whilst their outsides govern the exhaust 
oneal It will be readily seen that when the piston is in 
© middle of its stroke there is a dead point, the live air 
y finding admission to the chamber formed by the 
uced portion of the piston, since the ports C and C! 
are all cut off from admission of live air, but this does not 
interfere with its proper working as the cover is — 
ome Moreover, when starting, the piston will f 
—- er to one end of the cylinder or the other by gravity, 
d when at work the momentum carries it over the dead 
Point. The diagram shows the front exhaust valve 
pen, and the piston just commencing to make its for- 
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as its own valve; D, the outer cap, connecting the liner to 
the handle; E, the throttle valve; F, the trigger 
actuating same; and G, the point to which the air 
supply is attached. The action of the hammer on the 
trigger being depressed is as follows: The air havin 
passed the valve E flows along the passage d and throug. 
a hg air port into the cylinder or pressure chamber ; 
this has the effect of maintaining a constant pressure 
under the shoulder of the piston, and tends to drive it 
backwards. When, however, the ports } in the piston C, 
which are also large openings, come into communication 
with the cylinder, the pressure fills the hollow portion of 
the piston and the cylinder in its rear, driving the piston 
forward to strike its blow. At this instant, however, the 
piston ports come into communication with the exhaust 
port c, when the pressure under the piston shoulder again 
returns the piston and the blows are repeated in rapid 
succession—it is stated as many as 10,000 to 20,000 per 
minute. It will be noticed that in this arrangement of 
rts the air is used ——,?. The same type of 
ammer is made in a modified form, beirg provided with 


actuating fluid working between the two pistons for the 
forward stroke. It is claimed for this that vibration is 
reduced to a minimum. 

Coming now to the valve hammers, to briefly, and at 
the same time accurately, describe them is not an pr 
matter, because although they are simple in action an 
not excessively complicated with regard to the number 
of working parts, yet their movements and arrangements 
of ports is such as to make their description somewhat 
difficult. The author has, however, endeavoured to be as 
brief as possible, while at the same time referring to their 
essential features. 

‘* Little Giant” Hammer.—This is illustrated in Figa. 3 
to 8, to which the following key en se A, working 
cylinder ; B, piston hammer; D, working tool ; E, con- 
trolling valve; E}, steel seating for same; F, handle ; 
G G!, throttle valve bushing; H, throttle valve ; I, 
trigger actuating same: a, bore of cylinder; a', 
leading from space ¢ to the cylinder, and always full of 
fluid pressure when throttle valve is open; a%, passage 
leading from cylinder to ~. of valve mber ; a, pas- 

from front end of cylinder to annular space ¢* in 
valve chamber; a‘, exhaust passage at rear end of cy- 
linder leading to exhaust through interior of valve; a°, 
bye-pass from a* to cylinder; a°, bye-pass from cylinder 
to a’; a’, exhaust e in forward end of cylinder to 
atmosphere; b, reduced portion of striking piston; b!, 
annular chamber formed by such portion ; ¢, opening into 
the controlling valve bushing ; e!, opening into cylinder 
from valve bushing ; ¢, cap on top of valve bushing; ¢°, 
annular portion in valve bushing ; ¢4, openings in valve E 
leading to exhaust port ¢*; ¢*, central chamber of valve ; 
¢®, exhaust to air in handle; ¢§, enlarged diameter of 
valve for cushioning ; ¢®, recess behind ¢®; e!°, small boss 
on top of valve. Fig. 3 represents a longitudinal sec- 
tional elevation of a hammer with the striking piston at 
the rear end. Fig. 4is a similar view, but of the oppo- 
site half, and showing the striking piston at the forward 
end of the stroke. Figs. 5 and 6 show the handle and 
valve portion in section with the valve at the top and 
bottom positions respectively. Figs. 7 and 8 show hori- 
zontal sections taken on lines X and Y of Figs. 5 and 6 
respectively. 

The action of the tool is as follows: Fluid under pres- 
sure having been admitted by operating the valve H, 
passes through the opening e, and under the head of the 
valve E, thus forcing it into the position shown in Fig. 5. 
The air is then able to pass into the cylinder, through 
the opening ¢!, and this forces the piston forward into 
the position shown in Fig. 4. It will be noted that the 
piston is reduced in diameter at }, which together with 
cylinder forms a chamber b1, so that as the piston nears 
its forward limit of stroke, fluid pressure enters the 
chamber }! a the 8 which is in —_ com- 
munication with space e. At the same time the 
a? is brought into communication with b1, and thus the 
air passes along to the top of the valve E, and forces it 
into the bottom position as shown in Figs. 3 and 6. When 
the valve is in this position a clear way for the com- 
pressed air is open to the front end of piston through 
e, e*, and a*, thus effecting the return of the piston. 
Thus far the live air admission has been dealt with to 
drive both piston and valve in both directions. Com- 
ing now to the exhaust and taking the piston in its 
rearward motion first, the air escapes along the pas- 
sage a* and gs the openings ¢e* in valve and 
out through e°®, n its forward motion the piston 
exhausts first through a’, which leads direct to outer 
atmosphere (see Fig. 4). When a? is passed, the air 
escapes through a*, which is open to a through 
e, e4, and ¢®, when the valve E is up. e exhaust of 
the valve is effected thus: During the backward move- 
ment of the piston, and as its annular portion is passing 
a*, it permits the fluid pressure on top of valve E to esca, 
through a?, a® into b', a®, and a7, to atmosphere, with the 
result that superior pressure under valve head from e 
again lifts the valve. The valve is forced into its bottom 
position due to its area on the top being larger than the 
ring underneath its head. It is obvious that both the 
striking piston in its backward stroke, and the valve in 
both directions should receive some form of cushioning, 
so as to reduce shock, and prevent injury to valve and 
cylinder. In the piston this is effected by its closing the 

rt a+ before the end of its stroke. In the valve the 
esired cushioning is secured in its upward stroke by 
means of the boss¢!®, which causes the air to escape rather 
slowly into a*. In its downward stroke the pope gay | is 
effected thus: on é& of the valve E is of a dia- 
meter nearly eq to the small bore of the valve 
bushing, and there is also provided a small groove ¢%, 
Fig. 5. When the valve is moving down, the portion 
e® first enters the small bore of the valve chamber, and 
this tends to retard the a of the air through the 
bore, and permits the excess of air to act as a cushion. 
eae certain limit the same hammer may be used to give 
light or heavy blows, and this may be effected by regula- 
ting the amount of opening given to the throttle valve. 
It is not desirable, however, to simply rely upon the 
trigger to do this, but preferably to provide a regulator, 
so that however hard the tri may be pushed, it only 
tS) the valve the desired amount. In the ‘‘Little 
iant” hammer this result is obtained by making the 
throttle-valve bushing in two portions, G and G'. The 
part G is fixed to the handle, whilst G! is capable of being 
screwed in or out. The effect of this adjustment, when 
taken in combination with the valve H and the trigger I, 
is such that when G" is unscrewed, the pes g? may be 
moved into such a position that the valve H can be pushed 
by the trigger I to the limit of its stroke without uncover- 
ing the port g’ at all, and, by adjustment of the part G1, 
any desired opening may be given for the admission of 
air, In order to put the valve H in equilibrium a 
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of it, which, together with the spring shown, effects the 
desired result. It will be obvious that fewness of parts, 
and especially of joints, are desirable in the construction 
of a tool using compressed air at a high pressure, since 
the possibility of lea! is thereby considerably reduced. 
The question of joints is of necessity more difficult to 
deal with in a valve hammer than with a valveless 
hammer, but in the ‘‘ Little Giant” type this danger has 
been reduced to a minimum, by dispensing with a valve 
block and inserting the valve bushing direct into the 
handle, whilst the cylinder portion A is securely fixed to 
the handle F by means of a sleeve K. Another feature 
of this hammer is the economical use of the comp 

air, due to the cushioning of the porrns parts taking place 
on the exhaust air rather than from the admission of live 
air, and taking this in connection with the solid construc- 
tion of the valve, the same being well cushioned in both 
directions of its travel, the ‘‘ Little Giant” of the type 
described, is likely to prove both an economical and a 
good wearing hammer. 

“ Boyer” Hammer. — Figs. 9 to 15 show several sec- 
tional views of a Boyer hammer, in which the following 
letters of reference indicate the various parts refe to: 
A, the working cylinder ; D, the handle; G, the air pas- 
sage from throttle valve to cylinder; G', throttle valve; 
H, trigger actuating same ; I, the valve block; I’, cap at 
end of same; K, the working tool ; M, the piston, con- 
sisting of a solid piece of turned steel fitting the bore of 
the cylinder M'; O, the valve ; P, passage from cylinder 
to small space ¢ ; Q, passage from cylinder to small space 
n; R, pi from front end of cylinder to small space m ; 
8, port leading from space e to front of cylinder through 

ge R; T, passage from cylinder through U tospacee ; 
I. from air supply to cylinder ; X, from air supply to e. 

X is only necessary to supply fluid to front end of 
iston vid S and R and to hold the valve in rear position. 

ther letters on the drawings are referred to in the fol- 
lowing description of the working of the hammer: 
Figs. 10 and 12 represent the piston in its forward, and 
the valve in its rearward position. The motive fluid 
having been admitted, passes along the G and 
then through W into space e! and acts on small area d of 
the valve Q, and tends to force the valve forward, but 
fluid pressure in space ¢ admitted by the e X acting 
upon the large area c of the valve O will hold the valve in 
the rearward position against the pressure acting on the 
small aread. The fluid will pass from space e through 
passages § and R to the front end of the piston driving 
the latter backward, the rear end of the cylinder being 
open to exhaust through the slots 7 in valve O and groove 
h, the latter being constantly open to the atmosphere 
through passages i, j,k. As the — moves backwards 
it uncovers ports P and Q, and the pressure in front end 
of cylinder will exhaust through e Q vid the groove 
n and es 0, i, j, k to the atmosphere ; the front end 
of the passage P will be uncovered by the front end of the 
piston at the same time as the front end of the passage 
Q, and the fluid in space e will escape through passages 
P, Q, groove n, and passages 0, i, j, k to the outer air. 
Passage P mem | larger than passage X, by which the 
fluid 1s supplied to the space e, the pressure on the 
la area c of the valve O will be greatly dimi- 
nished, so that the pressure acting on the small area d 
of the valve O will force the valve forward to the position 
of Figs. 11 and 13, whereupon the ring } of the valve O 
will close the passage X and cut off the supply of fluid to 
space ¢, thereby nage * ressure at d to hold the valve 
in the forward position. e annular space p will now 
be opened, from which fluid pressure vid W and e! wil 
pass to the interior of the valve, and acting on the rear 
end of the piston will first bring it to rest, forming a 
cushion, cal later drive pak nagar forward. As the 
piston moves forward and finally strikes a blow on the 
chisel, the air in front can escape through passage Q until 
the latter is closed by the front end of the piston, and there- 
after can escape through R, grooves m, a, and n, 
and o, i,j, and k to the atmosphere. When the 
piston is moved so that T and T! are in communication 
vid groove M!, fluid under pressure will pass vid 
T, M', T, and U to space e, and acting on the 
large areac of the valve O, will overcome the constant 
pressure on its small aread, and force the valve back- 
ward, and thus open X, admitting more fluid to space e to 
hold the valve in that position ; also fluid will pass from 
e to R vid 8 and to the front end of the piston to assist in 
driving the piston back. The recoil accomplishes most of 
the return of the piston. During the backward movement 
rs the —_ ~ = =f eer cy a is “9 - exhaust 
through slots / in the valve O and groove h an 
i, j, k, until the P and Q are caeenienl by the 
frent end of the piston, at which time the valve opens, 
and, admitting fluid, arrests the piston and drives it for- 
ward. Although communication between T and T! is cut 
off almost directly the pistan commences its backward 
movement, the valve O wil not change its position (from 
rear to front) because sufficient fiui ay ey is passing 
inte space e through passage X to hold the valve, not- 
withstanding the escape of the fluid vid 8, since the latter 
is of less capacity than X. It will be readily understood 
that the action of the compressed air along the passage 
G, acting first on one area and then on another area of 
the valve O, drives it in alternate directions, and that 
the valve in turn admits air to either end of the 
cylinder; at the same time the piston opens and 
closes certain ports in the cylinder as in the case 
of the valveless hammer, and the combination of the 
dual motions of the valve and the piston produces 
the desired result of causing the piston to rapidly recipro- 
cate and deliver a number of blows upon the tool K. In 


this hammer it will be noted that the striking piston 
passes through the valve, which has the effect of increas- 
ing the stroke of the piston as compared with the original 
design of the hammer (in which the valve was arranged 





in a separate chamber immediately in the rear of the 
ae chamber), and without increasing the overall 

ngth. In order to effect a cushion on the piston on the 
rearward stroke, live air is admitted before such stroke is 
completed. With regard to the valves, owing to their 
extreme lightness and shortness of stroke, it is stated 
that cushioning of the valve is unnecessary. 


(To be continued.) 








WORKMEN’S COMPENSATION CASES. 

Mason v. A. R. Dean, Limited ; Moore and Son, Third 
Parties.—This case was heard in the Court of Appeal on 
February 17. It was an appeal from a judgment of the 
Judge of the County Court at Salford, on a — case 
stated by an arbitrator under the Workmen’s Compensa- 
tion Act, 1897. The applicant was Jane Mason, the 
widow of Frederick William Mason, who had been killed 
in the course of his employment by a fall from a scaffold. 
The deceased was in the employment of Messrs. A. R. 
Dean, Limited, who are furnishers and decorators at 
Birmingham. At the time of the accident the d 
man was assisting at the building of the Lyceum Theatre 
at Eccles, near chester, for his employers, A. R. 
Dean, Limited, who had contracted to do part of the work, 
namely, the painting of the rong of the theatre. He 
was walking on the scaffolding when one of the planks 
td way, and he fell to the pit floor and was instantly 

illed. The applicant made the employers respondents 
to the arbitration, claiming compensation from them. 
The respondents delive’ a defence, in which they 
denied liability on the ground that the employment was 
not an employment to which the Workmen’s Compen- 
sation Act applied; and they also alleged that Messrs. 
Moore and Sons or their workmen who had erected the 
defective scaffolding were the persons responsible for 
the scaffolding. The respondents delivered to Messrs. 
Moore and Sons a notice of claim to indemnity against 
all liability on account of an accident cau by the 
scaffolding. At the hearing of the case before the 
arbitrator, it was contended on behalf of the applicant 
that the respondents were undertakers within the mean- 
ing of Section 7, sub-section 2, of the Workmen’s Com- 
pensation Act, and that they were engaged on work of 
construction in a building exceeding 30 ft. in height, and 
then being constructed by means of a SW mea The 
respondents contended that the work which they had con- 
tracted to do was not work of construction within the 
meaning of the Act, and that they were not undertakers 
within the meaning of the Act. The arbitrator de- 
cided that the respondents were undertakers, and 
that they were engaged in the construction of a 
building exceeding 30 ft. in height, such building 
being then in the course of construction by means of 
a scaffolding, and he awarded the applicant the sum of 
300/., with costs. He stated a case for the opinion 
of a County Court Judge, which raised the following 
questions: 1. Whether the respondents were under- 
takers in the construction of a building within the mean- 
ing of the Act? 2. Whether the employment in the 
course of which personal injuries were ca to the de- 
ceased workman was ae to which the Workmen’s 
Compensation Act applies? The County Court Jud 
set aside the award of the arbitrator with costs, on the 
— that, the case of Wood v. Walsh and Sons (1899, 

Q.B., 1009) showed that painting the ceiling of the 
theatre was not an employment within the Act. The ap- 


eine ew. i red for the appl M 
r. R. W. Harper ap) or the applicant ; Mr. 
C., and Mr. 


C. A. Russell, Q. Byrne for the respondents 
and Mr. Ames for the third parties, 

The Court allowed the appeal. 

Lord Justice A. L. Smith said: In my opinion the 
ag wg are liable in this case. The County Court 
Judge has held that they are not liable, thinking himself 
bound so to hold by reason of the decision in Wood v. 
Walsh and Sons. But that case has really nothing to do 
with the present. Messrs. Moore and Sons, a firm of 
builders, had undertaken the work of building a theatre 
at Eccles. a the terms of the contract, the building 
owner was at liberty to give some portions of the work to 
other persons. He therefore placed a portion of it in the 
hands of the respondents. ile the oe were 
carrying out their part of the work, the deceased man, 
being then in their employment and engaged in the work, 
fell from a scaffolding. The question is whether the 
respondents were undertakers within the meaning of the 
Workmen’s Compensation Act. The Act applies to 
“‘employment by the undertakers, as hereinafter defined, 
on, in, or about any building which exceeds 30 ft. in 
height, and is either being constructed or repaired by 
means of a scaffolding or being demolished.” Here the 
building was not completed. he respondents were put 
on to do certain work which would help to bring it to 
completion. According to their contract they had to put 
upa ceiling, erect a proscenium, and fix the get boxes, 
with columns, caps, &c. Some of the work was decora- 
tion, pure and simple. But there was evidence to show 
that they had also to perform atructural work. The 


building was over 30 ft. high, and it was being con- 
structed by means of a scaffolding. It is clear that the 
d man was employed on a building within 


the Act. The question remains, Was he employed by 
undertakers within the meaning of the Act? By Su 
section 2 of section 7 ‘‘undertakers” mean, in the case 
of a building, the persons undertaking the construction, 
repair, or demolition. In my opiniona person who under- 
took the construction of a substantial of a building 
is an undertaker within the Act. I therefore think that 
the judgment of the County Court Judge is wrong, and 
that ewe pegs is entitled to the compensation which 
was awarded to her by the arbitrator. _ 

Lord Justice Collins and Lord Justice Romer having 


b. | the servant is engaged in his em 





delivered judgments to the same effect, t 
allowed. % the appeal was 


Douglas v. Minerva Mining Company, Limited.—Th; 
was an appeal from an award of the Ju of the Won 
ham County Court, under the Workmen’s Compensation 
Act, 1897. The a was the widow of a miner 
who at the time of the aécident which caused bis death 
was in the employment of the United Minerva Mining 
Company at their lead mine. She claimed compensation 
under the Act. It appeared that on Saturday, April 15 
1899, the deceased man was working in the 340-yards level 
in the mine. A ladder was provided for men to get from 
the 340-yards level to the upper level, the 315-yards level 
There was also a ‘‘sump” shaft with a cage working in it 
leading from one level to the other, used for raising the 
lead ore from the lower to the higher level. The eyvi- 
dence showed that it was dangerous for the men to 
use the sump shaft for the purpose of going up and 
down, on account of the engine’man not being able to see 
the bottom of the shaft, and there was no indi- 
cator on the engine to tell the e man the position of 
the cage in the shaft. This was known to the men work- 
ing in the 340 level, but there was no notice posted up in 
the mine prohibiting them from going up or down the 
shaft. It page from the evidence that the men 
frequently did so, though they did not do so when any 
of the mine officials were present. The engine man, 
moreover, was orde not to wind the men up the sump 
shaft. He usually left off work after winding up the 
lead ore, and then the miners would leave work. Upon 
the day in question, when the men were leaving the mine, 
the d man called out to a boy to wind fim up the 
sump shaft, but the boy refused, saying that he would 
only wind up the tools. The deceased man having called 
out, ‘‘Go on, then,” the boy started the engine to wind 
up, as he thought, the tools, and when the cage was near 
the top, the d man, who was in the cage, called 
out, “‘ Higher up.” The boy then became confused and 
pulled the wrong lever of the engine, with the result 
that the engine got out of gear, and the cage fell down 
the shaft, and the man was killed. The County Court 
Judge found (a) that the accident arose out of, and in 
the course of, the deceased man’s employment ; (b) that 
the deceased man was not guilty of serious and wilful mis- 
conduct. He said that he thought that the evidence 
clearly showed that it was a recognised custom for the 
men to go down the sump shaft, and this appeared to 
have been known to the officials in the mine; that the 
men were not distinctly told to go by the ladder, and not 
to go down by the shaft, and that the men habitually 
used the sump shaft. He accordingly made an award in 
favour of the respondent for 2417. 16s. 

Mr. Ruegg, Q.C., and Mr. Bryn-Roberts, for the ap- 
pellants, argued that the accident was attributable to the 
serious and wilful misconduct of the deceased. It was 
serious and wilful misconduct to deliberately break arule 
of the mine. McNicholas v. Dawson, (1889, 1 Q.B, 
773) was refe to. 

Mr. C. A. Russell, Q.C., Mr. Samuel Moss, and Mr. 
T. E. Morris, for the rp apr were not called upon. 

The Court dismissed the appeal. ; 

Lord Justice A. L. Smith said: This is a case which 
the islature never intended to be brought to this 
Court, use it is a question of fact and not of law. 
The claimant for compensation has to make out that the 
accident arose out of and in the course of the deceased 
man’s employment. It was the duty of the deceased man 
to go down to the 340 level, and when he had finished 
his work to leave that level and go out of the mine. The 
accident occurred when the deceased man was going out 
of the mine. If that stood alone it is clear that the acci- 
dent arose out of and in the course of the employment. 
It is said that the deceased man went up by the sump 
shaft and not by the ladder. Did the fact that the de- 
ceased man went out by a wrong way prevent the acci- 
dent from arising out of and in the course of his employ- 
ment? The County Court Judge upon the evidence found 
that the sump shaft was not the proper way for the men 
to ascend or descend by; but he also found that it was 
habitually used by them, and that it was a recognised 
custom that they should do so. There was plenty of 
evidence upon which the County Court Judge could find 
that the accident arose out of and in the course of the 
employment. That being so the only way in which 
the employers can escape liability to pay compen- 
sation under the Act is by showing that the accident 
was attributable to the serious and wilful miscon- 
duct of the deceased man. The County Court Judge 
found that the sump shaft was habitually used by 
the men. It was said that the employers did not 
know that. How can this Court say, when the shaft 
was habitually so used, that there was no evidence upon 
which the Judge was entitled to find that the accident 
was not attributable to the serious and wilful misconduct 
of the deceased man? The appeal must, therefore, be 
dismissed. 

Lord Justice Collins and Lord Justice Romer con+ 
curred. 

In the course of his judgment, Lord Justice Romer re- 
ferred to the followin; of Lord Cranworth’s in 
Brydon v. Stewart (2 bdoeqesen, H. L., 30), where he 
said, at 35: “I quite adopt the argument of the 
Solicitor-General, that a master is only responsible while 
loyment ; but ‘“% bs 
must take a great latitude in the construction of the 

hrase, “‘ being engaged in hisemploy.’” And at page 36, 

e said: ‘Whatever the man does in the course of his 
master’s employ, according to the fair interpretation of 
these words, , morando, % lo, the master is re- 
sponsible; and it does not, in my ion, make the 
slightest difference that the workmen had, according to 
the finding of the jury, no lawful excuse or proper cause 
for leaving their work,” 
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23,283. B: ton, 
“ENGETRERING poe ATED PATENT Thomson, Swampscott, U.S.A.) Safety Device for 


ComprteD BY W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS | double-pole contact breaker, which operates to interrupt the 
UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c , 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of verti. t of the tance of a yplet 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the adverti. t of the te of a yplete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


5101. G.H. Coleman and A. R. Morton, Chelmsford. 
Cultivator. [5 Figs.) March 8, 1899.—The frame of the culti- 
vator is furnished with a pair of end brackets provided with 
guides set vertically or with a slight forward inclination, in which 
guides is adjustably mounted a frame carrying the tines ; the 
ends of this frame are linked to the extremities of a pair of arms 
keyed on a rocking shaft adapted to be rotated by a hand lever 
whose angular adjustment determines the position of the tine- 
carrying frame relatively to the main frame. The tine-carrying 



































frame is retained in the desired position by means of a locking 
bolt engaging a notched quadrant on the frame, and linked to, 
and operated by a finger on the hand lever. Either rigid or spring 
tines may be employed, and where the latter are used, they may 
be constructed with a curved extension of the upper end project- 
ing rearwardly beyond its point of support, and bearing against 
the rear part of the tine, or a separate reinforcing curved spring 
strip may be fixed with the tine to a common point of support. 
and extended rearwardly to bear against the rear portion of the 
tine. (Accepted January 31, 1900.) 


6590, R. Haddan, London. (Ff. Mandel and Co., Hun- 
gary.) Plough Carriages, [3 Figs.) March 27, 1899).— 
This invention relates to plough carriages, and has for its object 
to prevent the waste of lubricating material. For this purpose 
two axles are employed, one for each wheel, arranged side by 
side or superposed and mounted so that each of them is turned 
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with its respective wheel. The bearings in each nave box lie close 
to one another, and to prevent the axles moving endwise in their 
bearings, adjustable collars are used which also hold in the lubri- 
cant. The nave boxes are coupled together by a plate which 
carries at the same time the arm of the plough. (Accepted 
January 31, 1900.) 


ELECTRICAL APPARATUS. 


122.088. British Thomson - Houston Company, 

cote ¢ P. Steinmetz, moet + Senet | — 
desce ic 8, ovember 4, . 
~Under this invention it is a ny 


~ provide incandescence 
electric lamps with filam 


ents of metallic carbide. A refractory 


conducting filament, such as, for example, an ordinary carbon | of an adaptation of the knuckle joint, which may be fitted with an 


filament, is covered with material, such as lime, which at low | e 


jemperatures is a non-conductor, but which when raised to a| nected to a tightening lever, which is connected to a pair of links, 
igh temperature b a conductor. The filament may be| which are, in turn, conne 

oe with the material referred to, and then heated by an} When this lever is pulled down, the ends of the straps separate, 
electric current or otherwise, the carbon combining with the | freeing the door; but when it is pushed up, the ends of the stra 
ie base thereof to form a refractory carbide ; or a mixture | are forced together, and the door is pressed against the tube. The 
* lime and carbon-containing material may be carbonised, and | lever is furnished with a catch-rod, which engages with a notch 
} € resulting filament covered as above. Conductors of other | ina lug on the upper strap when the lever is in 

y 





«re may be substituted for filaments when desired. The first | s 


m is as follows: An illuminating conductor which consists of | second lever is —— which operates an eccentric pin, by 


ritish Thomson-Hous Com - (BE. 
rans- 
tormers. [3 Figs.] November 22, 1899.—For the purpose of pre- 
venting injury to consumers or to apparatus in the low potential 
ce rcuit, due to leakage from the primary to the secondary circuit of 


a step-down transformer, there is inserted in the primary circuit a 


primary circuit whenever leakage of high.potential current from 
this circuit occurs. The contact breaker is preferably operated 
by means of an electromagnet energised by a circuit which in- 
cludes a grounded sheath; it may, however, be operated from 
the secondary line in a two-wire or the neutral line in a three- 
wire system, or ‘rom the casing of the transformer. Various 
alternative arrangemants are diagrammatically illustrated, in all 
of which the circuit breaker opens the primary circuit, but is 
ars ad actuated by the current therein. (Accepted January 


1865, A. Orling and C. G. G. Braunerhjelm, Stock- 
holm, Sweden. Controlling Apparatus Operated 
by Heat, Light, or Electric Waves. This invention 
relates to apparatus for controlling rudders, signalling devices, 
and thelike, by means of the intermittent action of heat, light, or 
electric waves upon resistances located in the receiving apparatus, 
and com of a material the electrical conductivity of which 
is sensibly affected by the action of such waves. Apparatus of 
this nature, hitherto pro » has, it is stated, been actuated 
only by means of waves continuously applied. The apparatus is 
so constructed that the controlled mechanism is moved in oppo- 
site directions whenever the sensitive resistance, after a short or 
long pause, is again subjected to the action of the waves. The 
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sensitive resistance is located in the circuit of a battery, in which 
circuit is also included the electromagnet of a relay, which is 
energised whenever, in consequence of the incidence of the 
waves, the resistance of the circuit is diminished. The armature 
of this relay closes a second circuit, which in turn includes the 
electromagnet of a second relay, the armature of which, by means 
ofa finger acting on a pivoted rocking piece, closes one or other 
of a pair of alternative circuits, both connected with the same 
battery, in which circuits are included the electromagnets which 
actuate the controlling mechanism. The invention is described 
by way of example, with reference to a rudder controlled by 
means of rays from a searchlight, and automatically returned to 
its middle position whenever the circuit is brokea. (Accepted 
January 31, 1900.) 


GUNS AND EXPLOSIVES. 
5005. Sir W.G. Arms 


Doors of Torpedo Tubes. 


The inclines of the straps bear on corresponding in- 


of which resembles that of a 
furnished with automatic sighting apparatus of the type above 
referred to, and with searchlight magne adapted to rate 
automatically and simultaneously wi 


Rotary 

Within a cylinder there is fitted a revolving drum furnished with 
a pair of piston plates sliding in a pair of longitudinal grooves 
diametrically opposite to each other on the surface of the drum. 


24,811. G. Roth, Vienna, Austria. Shrapnel Shell. 
[1 Figs.] December 13, 1899.—The portion of the casing of a 
shrapnel shell which receives the bursting charge, and which is 
generally made thicker to withstand the force of the explosion, 
is formed by fitting one within the other a series of .metallic 
cups, between which are spaces which allow them to close up one 
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against the other, but not to burst whe. the shell explodes. It 
is claimed that by this means the manufacture of shrapnel 
shells is facilitated, while the material of which they are com- 
posed may, by drawing, be rendered tougher and mere elastic ; 
which process cannot be applied to any considerable extent to 
the thick walls of shells as usually constructed. (Accepted 
January 31, 1900.) 


2698. L. K. Scott, Farnborough, Hants. Sighting 
Ordnance. [4 Figs.) February 7, 1899,—The object of th 

invention is to accelerate the laying and to increase the efficiency 
of the firing of ordnance at night, by placing under the control 
of one man all the operations required for moving the search- 
light and for laying the guns. The searchlight apparatus is 
mounted on trunnions so that it may be elevated or depressed 
simultaneously with the gun through the intervention of a cam 
which actuates sighting apparatus, it may be of the type de- 
scribed in prior specifications Nos. 169 of 1894, 7584 of 1898, or 
18,731 of 1898, and automatically sets in motion the telescopic 
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or other sight, so that the gun may be laid by the axis of the 
beam of light a for close ranges, or by the line of sight in 
conjunction with 


greater accuracy of laying is required. To increase the amount 
» Whitworth, and Com- | of fire under the control of a deals ° 


trong. 

d, and E. W. Lloyd, Elswick, Mew- | o; 

castiv. Fastening the ot gene may. be 9 
(6 Figs.] March 7, 1899.—The door is pressed against the end of 
the tube by means of two semicircular straps of a Y/-section, each 
of which is connected at one end to a bracket on the end of the 
cue 8 by means of ahinge pin engaging in an oval hole in the uary 31, 1900.) 

racket. 

‘clines on the door, which is thus pressed against the tube around 
its entire periphery, while a steel ring presses into a white metal 
ring dovetailed into the end of the tube, and makes a watertight 
joint. The other ends of the straps are forced together by means 


he beam of light for longer ranges, where 


rator, any required number 
arried on an oscillating platform, the movement 
nin its carriage ; this platform is 


the sight. (A Jan- 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


4914. W. P. Thom London. (P. Blanc, Paris. 
losion ieetne. {4 rth March 6, opal 








ccentric pin to give extra power. The end of one strap is con- 


to the end of the other strap. 


is position, thu 


8 
ecurely holding the door until the catch is diseng vr | 





4 refractory conducting su 
(Accepted January 17,1900. ue 





rt with a pyro-electrolyte thereon. | means of which 


The piston plates are pressed outward against the wall of the 
cylinder by springs in the grooves; and one of these plates, re- 
ferred to as the motive plats, receives on one side the pressure 
resulting from the explosion, while on the other side it com- 
presses the fresh gases; the special function of the other plate is 





+) 


age 


to drive the burnt gases into the exhaust and to draw in a fresh 
charge of gas for the next explosion. The drum is in contact 
with twe small portions only of the surface of the cylinder, and 
near these portions are a pair of chambers which serve alternately 
as explosion and com are furnished 
with compression and —— fitted with valves suitably 
timed, w are not descri or illustrated in detail. Near 
these chambers are 


ion chambers, and which 


ports in the wall of the cylinder through 





e straps may be still further tightened. (Ac- 
epted January 24, 1900.) 


which the motive fluid is drawn in. The drum is hollow and 
forms an exit for the exhaust, which enters it through a port in 
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its wall, slightly in advance of the second piston plate above re- 
ferred to with respect to the direction of rotation. (Accepted 
January 31, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


7091. Tangyes, Limited, Soho, and J. Robson, 
yee rig pe Staffordshire. Variable Gear. (6 Figs.| 
April 4, 1899.—The driving and driven shafts are arranged in line 
with each other. and on the opposite ends of these shafts are 
mounted the two parts of a cone or other friction clutches. 
That part of the clutch which is mounted on the driving shaft is 
furnished with a grooved pulley, and on the driven shaft is 
mounted a corresponding pulley. An endless rope or flexible 
driving belt runs on these pulleys, and on a projection from the 
lever which operates the clutch is mounted a pair of guide 
pulleys, which, when the clutch is engaged, are not in contact 
with the belt ; when, however, the clutch is disengaged, these 














lieys press on the belt and tighten it, so that through it the 
Riven shaft is revolved in the opposite direction to the driving 
shaft. The part of the clutch on the driven shaft may be keyed 
thereon, so as to be capable of longitudinal motion, or the entire 
shaft may be free to move in the direction of its length, and the 
parts of the clutch are no held engaged by means of a 
spring. It is stated that more one belt or cord may, when 
esired, be provided for, transmitting motion from the d ving to 
the — shaft ; — though — as meng eed yn 
not clearly appear t a variety of speeds may m 
the driven shaft, either in a forward direction by means of the 
elutch, or in a backward direction through the belt and pulleys. 
The invention is described as applied to a motor-driven launch. 
(Accepted January 31, 1900.) 


23,916. A. Goodwin, Southwark, and A. T. Booth, 
Harlesden. Transmitting Motion through Belt- 
img. [2 Figs.) November 30, 1¢99.—For the purpose of avoiding 
the wear and tear which occurs when motion is transmitted from 
one shaft to another by means of belting running on a fast pulley 
on the driving shaft, and alternately on a fast or on a loose pulley 
on the driven shaft, and of obviating other disadvantages insepara- 
able from this arrangement, such as waste of lubricant, and loet 


Figs. Fig.2. 














oped due to the motion of idle parts, the motion is transmitted 
y means of a belt ing over a pulley fast on the driven shaft, 
and also over a pulley fast on a sleeve mounted to rotate with the 
driving shaft, but capable of endwise motion thereon ; this sleeve 
being also provided with a loose pulley adjacent to the fast one, 
and with means for moving it, with the pulleys amnenanaey. to 
the belt, the lateral displacement of which may be prevented by 
means of a fork or the like. (Accepted January 31, 1900.) 


MILLING AND SEPARATING MACHINERY. 
5004. W. E. W London. Apparatus for 


. ‘estrup, 
Washing Grain. [4 Figs.) March 7, 1899.— apparatus 
comprises a tank, conical at the bottom and cylindrical at the top, 








b25: 





inside which is a perforated cylinder having a flat bottom in the 
centre of which is' a small conical hopper fitted with a loose 
ball valve, inside this is a drum, flat at the bottom, and having 





on its outer edge lifting blades or spiral beaters and at the bottom 
paddle-shaped pieces. The revolving cylinder is immersed in a 
few inches of water, and when revolved rapidly the bottom 
paddles act as a gentle centrifugal pump and cause the water to 
flow through the valve at the bottom of the cylinder, the grain 
being fed through the hollow central shaft into the valve which is 
so weighted that stones and dirt drop through into the tank, and 
pass away with the discha: water. The grain is floated by the 
water to the paddles at the bottom of the drum and conveyed to 
the lifting blades at the periphery, and so carried to the outlet at 
the top ; the water then passing radially through the perforations 
falls again into the tank. (Accepted January 31, 1900.) 


MINING, METALLURGY, AND METAL 
WORKING. 


27,197. J. H. Darby, Brymbo, Wrexham. Washing 
and Disin: Appara' {1 Fig.] December 23, 
1898.—This invention relates to ap tus such as that described 
in appliant’s prior specification, No. 5376 of 1898, it is now dis- 
covered that such apparatus is —— not only to drying, 
but also to washing disin ting coal or ore. For this pur- 
pose the axis of the apparatus is vertical, instead of horizontal ; 
and instead of a rotating cone, a stationary cone is preferred, 
with paddles rotating therein. The large end of the cone is sur- 
mounted by an inversely truncated cone, or by a cylinder, and 
the apex of the lower cone is’ cut away, leaving an opening for the 
heavier material to drop through, the central portion of this 
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opening is closed by a cowl, which directs the flow of water. A 
shaft furnished with paddles is arranged centrally within the cone 
and caused to revolve at a speed varying with the size of the 
apparatus and the nature of the substance treated therein. Under 
e lower cone is a trough, supplied with water, which rises to a 
considerable height within the cone. The coal or ore to be treated 
is poured into the cone and driven round by the paddles, the water 
rising by centrifugal force, aided by an upward current, and carry- 
ing the coal or light material through an opening at the upper 
edge of the cone, on to an inclined gauze strainer, whence the 
water returns to the trough. Conveyors or other means are pro- 
vided for removing the coal from the strainer, and the heavy 
material from the trough. (Accepted January 17, 19(0.) 


23,954. J. W. Fowler, Auckland, New Zealand. 
rs. [4 Figs.) December 1, 1899.—The nitro-glycerine 
is contained in a well formed in the bottom of the cap, and is 
thus protected from friction arising when the end of the fuse is 
fitted into the cap; and the detonator is enveloped in an india- 
rubber covering, which serves to securely hold the fuse, and to 
protect the detonator from accidental concussions. The fuse fits 
tightly in the cap, and is gripped by the roll on the upper end of 
the rubber cover, so that it is firmly held while being placed in 
position for firing, or when it is necessary to withdraw the deto- 
nator. The cap of the detonator is preferably made of copper, 
and cylindrical in shape, the end of the fuse being protected 
from reaching the nitro-glycerine by the annular shoulder around 
the well. (Accepted January 24, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


21,771. 8 n, Strickland, and Co., Limited, and 
. hegy wn he Steam Engines. (3 Figs.) 
October 31, 1899.—In steam engines with two or more cylinders, 
each cylinder is furnished with a piston or other distributing 
valve, and these valves are arranged in pairs, each pair being 
worked by means of a crossbar connecting the valve spindles 
inside the casings, and reciprocated by a spindle operated by 
link gear. Steam is admitted and cut off by the inside edges of 





one valve, and by the outside edges of the other; thus, while 
the valves are moved in the same direction, the pistons perform 
simultaneous strokes in opposite directions, their cranks being 
also opposite one another. The invention is described with refe- 
rence to drawings which illustrate a four-cylinder quadruple- 
expansion engine having two rs of cranks, at right angles to 
one another ; it is, however, said to be applicable to engines of 
So a and other types. CAccepted January 17, 


2486. E. Buss, St. Gallen, Switzerland. =__- 
(7 Figs.] February 3, 1899.—This invention 

has for object to prevent or to minimise the effect of the vibrations 
which are set up in the engine frame in consequence of the 
inertia of the moving parts, which may be communicated to the 
building or vehicle containing the motor. It is stated to be 
specially applicable to the motors of self- lied vehicles ; 
but it may also be applied to stationary engines. The cylinder 
and the parts ected therewith, and the frame, building, or 
vehicle are not rigidly connected together, the cylinder being 
= > move <1 _ direction of “ —_ and Senger yd Pad 
vibrating normally in opposition to the reciprocating parts ; the 
oscillations of the cylinder and the parts referred to being in- 
versely proportional to their respective masses. The invention 
is descr and illustrated with reference to motors of various 









types, and is said to be applicable to steam, compressed air, car- 
bonic acid, and explosion engines. The first claim is as follows - 
A quick-stroke piston engine in which the cylinder, instead of 
being rigidly connected to the frame, is movably supported 
thereon and receives from the motor when at work to-and-fro 
motions (oscillations) which oscillations coincide with the oscilla- 
tions of the reciprocating and are opposed to the same in 
the direction of their motion ; said oscillations being so propor- 
tioned that they balance those of the reciprocating parts, or 
that their length in proportion to the length of the oscillations 
of the reciprocating is approximately in inverse ratio to 
that of their respective mass; so that the common centre of 
gravity of the cylinder, together with the parts connected with 
it on the one hand, and that of the reciprocating parts on the 
other hand, remains approximately stationary. (Accepted Janu- 


ary 24, 1900.) 

24,672. W. Fairweather, Glasgow. (Babcock an 
Wilcox Company, New York, U.S.A.) Water-Tube Boilers, 
2 Figs.) December 12, 1899.—The general arrangement of the 
main parts of this generator is substantially the same as that 
adopted in previous types of the Babcock and Wilcox marine boiler; 
the water tubes being downwardly inclined towards the front of 
the generator, for the of increasing the capacity of the 
combustion chamber of its furnace at its rear part. The inclined 
water tubes are arranged in two — , one above the other, the 
tubes in the upper being of smaller diameter than those in the 
lower group; and between these groups of tubesis a chamber 
which permits the expansion of the furnace gases. At the top of 
the lower group of tu is a baffie-plate, which extends from the 
front of the generator, partly over the furnace, forming a deflect- 














ing plate for the products of combustion and an ash receptacle ; 
from the inner end of this plate another baffle-plate extends up- 
wards across the expansion chamber and partially across the upper 
group of tubes, while in front of this a third baffle depends from 
the top of the generator partially across the upper group of tubes. 
By these means the furnaces gases are directed along the entire 
length of the water tubes, and through the expansion chamber, 
a much higher degree of expansion being effected than is attained 
in furnaces of ordinary construction ; while the ashes and dust 
carried up with the products of combustion are collected on Md 
of the first baffle, whence they may be readily removed throug! 
a door at the side of the generator. A modified arrangement is 
described and illustrated. (Accepted January 31, 1900.) 


MISCELLANEOUS. 


. Whyte and J. M. Robson, Newcastle. 
Stuffing-Box P; . (3 Figs.] February 4, 1899.—The 
packing rings, which may be of any suitable metal or alloy, and 
of the usual section, are arranged in a cylindrical brass case, 
slightly smaller in diameter than the inside of the stuffing-box ; 
the upper end of this case forms the neck-ring, avd is extended 
outward to receive the packing gland. At an intermediate point 
the case has upon it a Faden wed flange, one surface of which 
bears upon a series of coiled springs inserted in cavities in a ring 
fitted in a cavity in the stuffing-box, while the other surface of 


2585. W. 
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the flange is in contact with a faced brass sliding ring, also con- 
tained in a cavity in the stuffing-box. One or more half-lapped 
ring packing rings may be inserted in cavities in the yo part 
of the casing, to prevent passage of steam, and yet to allow the 
casing and packing to be laterally adjusted. A ring of oe 
packing for lubrication is either inserted into a supplementa 
stuffing-box, or between the g and the gland. Fig. 1 shows 
in vertical section the stuffing-box of an inverted marine engine, 
the right-hand half being in accordarce with the description be} 
the provisional specification, while the left-hand half is modifi 
as the result of further experiment. (Accepted January 17, 1900.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in ae 
United States of America from 1847 to the present time, “5 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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THE ASSOUAN DAM. 
(For Description, see Page 318.) 











Fic. 1. Masonry DAm at 1600 Metres, 








Looxinc WEsT. 





























Fic. 3. Navigation CuanneL, Looxine Nugru. P 


HAND AND MACHINE LABOUR. 
(Continued from page 277.) 

ENVELOPE MakInc. 

are instituted between the manu- 

:000 envelopes in 1855 and in 1896. 

summarises the results obtained. 
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| Tables LIV. and LV. show how widely the en- 
velope-making industry with machine methods, 
differs from the more primitive process. There 
used to be only four operations, as against 19, and 
four workers as compared with 29. Of these 
latter three were females earning starvation wages ; 
in 1895 wages had more than doubled, but only 











2. Masonry Dam, Looxtne East, 


four females were employed out of the 29 opera- 
tives. 
Taste LIII.—Production of 100,000 Plain Envelopes. 





























wai of Production. Hand. Machine. 
ota 1855 1896 
Noemie of different ope- 
rations involved 4 19 
Number of workers em- 
ployed ... 4 29 
Nam r of hours worked 434h. 40m. 31h. 33m. 
Cost of labour... «. 22.61 dols, 4.295 dols. 
Average rate a —_ per 
hour Gra «» 5.2cents 13.6 cents 
TasBLe LIV.—Production of 100,000 Envelopes by 
Hand in 1855. 
Rate of 
operation wes, Pay per | Tehoue 
=p ee 
h. m. | dols.: | dols. 
1: Cutting out blanks... 120 0 | 1.00 | 10.000 
2, sear rng out and gumming | | 
| 2& Of; 0680 1.000 
3. Picking atter drying 4 0 0.25 | .600 
4. picking ope Fs 40 | 0.58 11.111 
TABLE LV.—Production of 100,000 Envelopes by 
Machine + m Bi 
Rate of 
Time Labour 
Operation. Worked. | PAY Per | Cost. 
y- | 
ra hb m, dols. dols. 
‘1. Outting out envelopes 8 20 1.50 0.500 
2. Gumming bands in sheets || 0 6.7 100 | 0.0112 
8. Cutting out bands . 4 0 140 | 0.400 
. Foreman cutting department 0 26.7 225 | 0.1001 
5. Packing, £0. Wee os 100 1,1112 
6. Foreman folding department 0 26.7 5.00 0.2225 
7, Labelling paper boxes 0 40.0 140 | 0.0667 
8. Ooaveying filled boxes to 
packer .| 0 267} 1.60 0.0668 
. 2 Packing boxes in cages --| 8 67 | 1,60 0.4668 

: ‘oreman — 

F pon A er 0 26.7 | 225 | 0.1001 
11. Making packing-cases 0 20.0; 1.50 | 0.0600 
12. sy ae packing-case mak: | 

P 0 26.7 | 4L76 | 0.0779 

13. Adjusting machines .. «|. 2 188 1.75 0.3888 
14, Fixing machines of 1 2 1,75 0.2333 
15. K machinery in order 1 20 1.50 0.200¢ 
16. Oversee emer iniste 0 26.7 2.25 0.1001 
17. Receivin $ --|, 0 26.7 1.50 0.0665 
18. Distributline oxy supplies. --| O 26.7 1,50 0.0668 
19. Running elevator ‘ --|) 0 26.7 1.50 0.0668 
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The labour cost per 100 envelopes was sur- 
prisingly low—only a shade over 1d.—but, with 
wages more than doubled, the present cost is only 
one-fifth of a penny. 

It will be observed that in the foregoing list a 
number of items are included that are indepen- 
dent of actual production and, of course, the 
works are on a far largerscale. As regards quality, 
there is a greater degree of uniformity and a better 
finish with the machine-made envelopes. 


Fines. 


We are able to compare the hand-made pro- 
ducts of 1872 with those made by machine in 
1895 ; as might be supposed the economy in time 
and labour is very considerable, though it is not 
so large as in many other industries. The follow- 
ing Table LVI. contains data about several classes 
of files. 


Nature of File. Hand. Machine. | ; 


and the hand-made product ; while the advantage, 
so far as finish is concerned, is strongly in favour 
of the former. 


FireEaRMs. 


The manufacture of firearms as now carried out, 
is full of interest on account of the rapidity with 
which the processes requiring absolute accuracy, 
are carried out. Comparison with hand methods 
are of interest, but of no value, as hand methods 
may be said to have disappeared. Table LVII. con- 
tains data of four branches of this industry ; the 
comparison with hand work in production of rifle 
barrels was obtained in Prussia; the others are 
all taken from American sources; only the last 
item—that of double-barrelled shot guns, is at all 
modern. Greater interest attaches itself to the 
manufacture of rifle barrels and to shot guns, than 





TABLE LVI.—Propuction or 50 Dozen Fires sy Hany AND Macuine Lasour. 


| Number of 
Operatioxs. 


to the other two items, and, as we have said, no 


! oS GORE te} { 
| Persons Time 
Employed. | Employed. | Cost. 
| a 


eae! |- |. ; 
Hand. Machine. |Hand.| Machine. ‘and.| Machine. Hand. , Machine. 

















1, Bastard flat files, 8 in. by j?in. by }j in. 1872 1895 
2. »» mill saw files, 8 in. by }# in. by 
fy in. wah ah. tee wee eee] SON SOE 
3. Bastard mill saw files, 10 in. by 1 in. by) 
, in. oe ‘o es oe -»| 1872 1895 
4. Bastard round files, 8in.j{gin. .. -.| 1872 1895 
6. Regular taper trianglar saw files, 4 in. 
long tapering #3 in. x “s ..| 1872 1895 





In the work of cutting the steel into lengths, 
steam shears were used under the machine 
method instead of hammer and chisel, with 
the result that in one case the 50 dozen 
blanks were cut in 37.5 minutes as against 
100 hours. This was an extreme case, but a 
moderate estimate on. the time saved is the 
ratio of 1 to 20. Annealing appliances reduced 
the time under the old method from 14 hours 





15 
15 


18 
15 


16 








h. h. m. | dols. | dols. 

30 19 30 326 | 121 30 | 60.144 28 346 

30 19 30 252 | 92 10 | 45.483 21 675 

at 18 29 294 57 12 | 64.883 11.810 

28 19 28 325 | 103 40 | 51.622 24.063 
| 

39 | 2 “ee 18.009 


687 | 6 7 fepencd, 





|comparison need be made in the mode of produc- 
| tion of the former, as hand methods are obsolete. 
| It will be noticed that there are no fewer than 106 
| processes in the te of the rifle barrel, that 


the time occupied by 86 workers in making one barrel 
is 3.74 hours, and the cost, .81 dol., or less than 
3s. 6d. We cannot afford space to enumerate all 
the various processes, but in ‘l'able LVIII. are given 
some of the most interesting, those relating to 


TABLE LVIL.—Paropvuction or Dirrerent Parts oF FirEARMS. 








Different 





Workmen Time Worked. 











x Date. Operations. Employed. Labour Cost. 
Description of Article. 4 
5 | } 
% | Hand. | Machine.| Hand. Machine. Hand. Machine. | H+nd. | Machine. Hand. | Machine. 
ae | hom! hm. dols. | dols. 
1. Hammers for muzzle- | 
loading guns... -- 100 1876 | 1888 5 ll 1 12 291 40° 8 35 87.500 1.931 
2. Military rifle barrels, | 
84} in. long, made from 
2-in, steel bars .. -. 106 1857 1897 44 106 2 83 9800 0 874 22 880500 6&1 547 
3. Stocks and tips for mili 
tary rifle barrels. . -- 100 1857 1897 17 62 5 51 1452 30 163 34 (225875 35.757 
4. Double-barrelled breech- 
loading hammerless shot | 
guns és i .- 10 1889 1897 £9 375 | 1 67 12025 0 583 50 607.500 130.187 





to.20 minutes; in some cases to much mora. 
Straightening blanks was in both cases done by 
hand, but superior appliances told in favour of the 
later products ; in some cases there was but little 
difference ; in others, it was only one third as 
long. Smoothing the blanks is now accomplished 
by a grinding machine run by steam power, and 
the operator can smooth 13 blanks at once; under 
the best conditions the time on this operation is 
reduced to one-tenth—2 hours as compared with 
20 hours. Outting the teeth is the next operation, 
and is performed by machines cutting only one 
side, or by others cutting side and edge together. 
Round files are, of course, cut on a different class 
of machine. These take the place of the old 
hammer, block and chisel method, and as a result 
the work is done in from one-fourth to one-sixth 
the time. prs | is the operation that removes 
the grinding marks from the files ; in this from one- 
half to two-thirds the time was saved. Stamping 
or branding is, of course, largely expedited by the 
use of the steam stamp, as compared with the 
hammer and dies. In all other operations—put- 
ting paste on the files for hardening, tempering, 
cleaning, finishing, and inspecting, wrapping an 

packing, hand labour enters largely into both 
methods. Owing to better organisation and appli- 
ances, and no doubt to greater skill, the advantage 
always remains in favour of the modern method. 


There was, and perhaps is still, in this country a i 

prejudice against machine-made files ; experience | 10 Fu 
shows, however, that so far as durability is con- 
cerned, there is no difference between the machine 


TasBLe LVIII.—Particwars of Some Fracesses in the 
Machine Manufacture of 100 Military Rite Barrels 
344 In. Long. 























‘ Time Rate of 
perations. |Worked Pay per | Cost. 
y. 
: h. m. | dols. dol. 
1. Cutting barrel moulds from bars..| 5 0 1.75 0.875 
5. Rolling bare to size .. oe -| 23 0 2.100 4.83 
7. Cutting off ends of barrels 20 3.000 | 0600 
9. Annealing barrels .. nas 20 3.000 | 0.600 
Hh. ay corey barrels ad |} 20 1.750 0 3500 
12. Nut boring barrels, first cut ..| 1 0 | 1.750 | 0.1750 
18. ” Po cut ..| 1 0 1.750 0.1750 
4. ons boring barrels, first time ..| 10 0 2.00 2.000 
15.; htening barrels re. -| 10 0 2.50 2.500 
16. Quick boring, second time 8 20 2.00 1.666 
17, prt geen 4 barrels 640 | 3.50 2.333 
18 Qui boring, third time 6 40 2.00 1.333 
19. Straightening barrels 3 20 3.50 1.666 
20. Face milling to length 20 | 175 | 0.850 
24. Proof straightening. . 320 | 3.50 | 1.166 
28. Ha barrels — .. 2 30 2.50 0.625 
74. w. boring,-firat dut 5.0 2.00 | 1.000 
75. 8 tehing barrels | 5 0 | 3.60 1.750 
76; ring, second cut | 6 0 | 200 | 1.00 
77. Finish a | 6 0 2.25 1.250 
78. Ov y | 040 3.50 0.233 
79. Draw , outside of barrels | 3 20 2.50 0.833 
b 80. Rifli .# 70 | 300 | 2100 
87. in: A : 5 0 1.80 0.900 
88. Lathe reaming, first cut . 3 20 1.80 0.600 
Se. w » second cut . 3 20 1.80 0.600 
_. or ” third ,, .. 3 20 1.80 0.600 
191. Hand o first: a | 5.0 1.80 0.900 
193. - ,, a second ,, 5 0 1,80 0.900 
93. » wae | 6 0 1.80 0.900 
102. Boiling, browning, &c. /10 0 | 8.60 3.500 
ing power 015 2.25 | 0.0563 
105. Fi boilers. . ae ne 015 2.00 | 0.050 
106. W: g establishment .. -116 | 2.00 | 0.211 





boring, rifling, straightening, and temperin 

inane and a few other operations. sn Alana 
of the operations are those of the order followed in 
the manufacture. The number of processes in. 
volved in the manufacture of sporting double-bar- 
relled guns, are 375 by machine, and 89 by hand; 
these operations are too numerous and elaborate to 
permit of entering into detail ; moreover, the pro- 
cesses differ in so man ts as to make direct 
comparison difficult. Dies and drop hammers have 
largely replaced the anvil, forge, and hammer. In 
this, of course, a great saving of time is shown; 
thus forging the lugs on the barrels for ten guns 
used to be one operation occupying 10 hours; it 
now takes 30 minutes and four operations. Stamp- 
ing locking bolts takes 2.8 minutes as compared 
with 5 hours ; forging the hammers took 24 times 
as long ; lock plates 48 times as long; matching 
the barrels and making them fit is done in one hour, 
while by hand the operation took 20 hours. The 
barrels in both cases were imported rough ; the 


. | first boring occupied 40 hours with a foot lathe, 


and 10 hours by steam. Milling and screwing ma- 
chines have replaced files, hand drills, &., with 
remarkable results. Thus fitting and finishing the 
ejector mechanism is now done in 35.5 minutes as 
against 10 hours; filing and fitting lock plates, 
with six operations in the modern method, and in 
which the milling machine, six-spindle drill and 
profiling machine are used, did in 5 hours 50 mi- 
nutes what required 80 hours by hand. In 
tempering the springs some curious results are 
shown due to improved processes. Thus the 
sear springs were tempered in five hours by the 
old method, and .1 minute by the new, a ratio 
of 3000 to 1; the ratio in tempering the top lever 
springs was 188 to Land the main spring 30 to 1. 
The total time occupied in making the 10 guns by 
hand was 2025 hours, or 202.5 hours per gun; and 
by machine 584 hours, or 58.4 hours per gun ; the 
comparative labour costs per gun were 60.7 dols. 
and 13 dols., or, say, 121. and 2/. 12s. It is said 
that the machine-made gun is in all respects better 
finished, and, moreover, is made throughout to 
exact gauge. 
(To be continued.) 








MODERN FIELD ARTILLERY. 
(Continued from page 280.) 
75-MILLIMETRE GuN FOR FIELD anv Mountain 


SE. 

Next in size and mobility to‘ the 37-millimetre 
gun, manufactured by Messrs. Vickers, Sons, and 
Maxim, Limited, as illustrated in our preceding 
article, is the 75-millimetre gun, which has also 
taken a prominent part in the Transvaal War. 
These guns, which are constructed for firing fixed 
ammunition, that is, with the shell fixed to the 
cartridge-case, are not only made for naval use on 
conical mountings ; but are fitted to non-recoil car- 
riages, field carriages, and are also adapted for moun- 
tain use, the being made detachable and of 
such proportions as to be taken to pieces and in this 
form carried by mules. This last-mentioned equip- 
ment, with the naval landing iage and limber, 
we will illustrate in our next article ; meanwhile 
we illustrate the breech mechanism and the non- 
recoil carriage on page 312, the field carriage 1s 
illustrated on the opposite page, and its limber on 

e 313. Of the gun itself little need be said. 

t is made entirely of steel. At the breech end 

of the gun there are three lugs, one for the breech 

mechanism and the other two for taking the piston- 
rods of the hydraulic buffers. es 

Breech Mechanism.—The mechanism is illus- 
trated in detail by Figs. 10 to 16, the latter show- 
ing all the principal parts as follow : The threaded 
breech-block, with carrier attached to it, the first 
item on the lower row; the operating hand lever, the 
third on the lower row ; the firing-pin, the fourth 
on the upper row; the main spring, fifth ; the 
guide-plate, third ; the extractor, in the centre of 
the lower row; the locking bolt, at the top left 
corner ; and the trigger sear next to it, with three 
axis pins to the right of the upperrow. _ 

The em vantages of the mechanism may 
be briefly indicated before describing the amenge 
ment and working. A single movement of the 
hand lever is sufficient for opening or closing the 
breech. The whole mechanism can be put together 
and taken to pieces by hand, without the aid of any 
tools. The —— and main spring can be 
changed by withdrawing the hand lever axis only, 
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and does not necessitate either the taking of the 
mechanism to pieces, or the apes the breech. 
By means of a hook on the re-cocking tail of the 
firing-pin, extending outside the carrier, the firing- 
pin can be re-cocked in case of a miss-fire without 
moving the breech-block, or any other part of the 
mechanism (Fig. 11). : 
The breech-block is tapered or coned, as shown in 
Figs. 11 and 13, but contrary to the usual practice, 























| purpose of giving a clear swing out of the block, 
the opposite sides of the breech are cut away 
(Fig. 15). The block is firmly held in the 
carrier by continuous threads on its rear, and 
fitting into corresponding threads in the carrier 
(Figs. 11 and 13). For turning the block about 
its axis, a circular bevel - toothed segment is 
secured to its rear end. With this segment is 
geared the bevel pinion of the hand lever, which 














in Fig.17. 
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Fies. 17 ro 19. Fievp Cartrace ror 37-Miuumerre Automatic Gun. 
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the larger diameter is nearest the chamber whén 
- firing position, thus increasing the safety.of the 
_: The breech of the gun om no lateral aper- 
— for the insertion: or withdrawal of the block. 

‘he block is carried on. a vertical hinge or carrier, 
pivoted at the side of the breech, and is inserted 
into and withdrawn from the breech by one simple 
Eorement round a hinge, and consequently has no 
Ongitudinal movement in the carrier. For the 





4s pivoted to the carrier by an axle-pin (Figs. 12, 
13, and 16). eae 

; ~ turning the hand lever, the pinion forces the 
block to turn round its axis, thereby disengaging 
it from the breech, and by a continuous movement 
swings the block out round the carrier pivot. The 
pa of the breech is effected by a similar move- 
ment in the reverse direction. e firing-pin is 
placed in the centre of the block, and is actuated 





bya spiral spring (Fig. 11). A small block or 
guide-plate is provided for holding the main 
springs, for guiding and preventing the firing-pin 
from turning, for guiding the trigger sear, and for 
covering the aperture through which the firing-pin 
is inserted into the block. This guide-plate is 
kept in position by a hand-lever axis pin. 

The cocking is effected by the block turning about 
its axis whilst unlocking. In the block two cams 
are provided, and on the firing-pin two lugs, which 
engage the cams. The re-cocking tail of the firing- 
pin prevents it from turning. When the bloc 
turns, the cams force the firing-pin luge back, and 
thus compress the spring and bring the firing-pin 
into engagement with the trigger mechanism. C) 
trigger sear, which is pisoted to the carrier by its 
arm, has its outer end bent so that it engages with 
the trigger finger projecting through the side of 
the breech. The sear also has a retaining catch 
engaging with a shoulder on the firing-pin when 
cocked. A spring is connected with the sear to act 
thereon, so as to press the catch into engagement 
with the firing-pin. 

The safety arrangement consists of an outer arm 
on the trigger sear, having at its upper end a pro- 
jecting lug engaging with two concentric grooves on 
the rear end of the block. Each of these two 
grooves in turn holds the safety lug in its proper 
and safe position, while the block moves around its 
axis. 

The partition between the two grooves is cut 
away in two places, so as to allow the lug to 
from one groove to the other. While the me- 
chanism is being opened, the firing-pin is cocked, 
and during that motion of the block the trigger 
sear, with its safety lug is kept still until the full 
quarter turn is completed, the safety lug in the 
meantime having been in the inner groove. As 
soon as the block is fully turned the catch on the 
trigger sear engages the firing-pin, and the safety 
lug passes to the outer groove, in which it remains 
during the time of closing the breech, and there- 
by retains the sear in a locked and safe position 
till the block is fully home. At the firing of the 
gun, the safety lug again passes to the inner 

oove. 

The extractor is pivoted near the carrier hinge, 
and extends into position to engage with the rim 
of the cartridge-case in the gun. A short arm or 
projection on the extractor is struck by a shoulder 
on the carrier hinge, when the latter is turned to 
open the breech (Figs. 11 and 12). 

The necessary means for holding the block im- 
movable while it is out of the breech is provided 
for by a locking bolt moving in the carrier. When 
the block is turned and ready to swing out, a 
recess formed in it comes opposite the locking bolt 
already referred to ; which, acted upon by a spring, 
engages the block, and holds it so that it cannot 
be displaced by turning on its axis whilst moving 
with the carrier in ‘and out of the gun. To pre- 
vent the hand lever from moving, through the 
concussion caused by the discharge, a. retaining 
latch is pivoted in the lever and projects through 
its handle. The latch engages a recess in the 
carrier, and holds it so that the hand lever cannot 
move. In grasping the breech to open it, the 
hand also grasps the latch lever (Figs. 13 and 15), 
which is thereby pressed inwards and releases the 
latch, the hand lever then being free to move out- 
ward as required. 

Mounting and Dismounting the Mechanism.— 
As the mechanism is often dismounted to pack on 
the saddled backs of mules, it may not be uninte- 
resting to describe the operation which is carried 
out in the following order : 


p es mechanism and release the main spring by 
re ee 

rh “arty ihe hand Be Yond axis, and then withdraw 
guide-pla: - main spring. 

3. Tovlaze the tant lever win wat open the mecha- 
nism by moying the hand lever to the extreme right. 

4, Remodve-the hand lever axis again, and all the re- 
TM) Tiphand lover by preening the latch in the handle. 
‘ Be ver, Dy, e in 

{9} the block unscrewed with the left hand, while the 
95 la trigger sear are kept in position by the 
rig! hand, 

(c) When the block is unscrewed, the locking bolt and 
the trigger sear are both loose in the carrier, and can be 
removed. 


Mounting or putting the mechanism together is 

performed in the reverse order to that of dis- 
mounting : 

1. Insert in the carrier the locking bolt and ee gor 

ie 


sear and keep them in their respective places wit 
right head, while unscrewing the block into the carrier 
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75-MILLIMETRE QUICK-FIRING GUN WITH NON-RECOIL CARRIAGE. 
CONSTRUCTED BY MESSRS. VICKERS, SONS, AND MAXIM, LIMITED, AT THEIR ERITH WORKS, KENT. 
(For Description, see Page 310.) 








Fig. 10. ‘dail 
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Fig. 8. 
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Fig.9. 
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_ CONSTRUCTED BY MESSRS. 


VICKERS, SONS, AND MAXIM, LIMITED, 





















































75-MILLIMETRE QUICK-FIRING FIELD GUN. 


AT THEIR ERITH WORKS. 


Fig. 21. iy HH 
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‘with the left h i i 
may te te and quite home until the locking bolt 


_ 2. Place the hand lever in its extreme right position, 
in doing which the latch in the handle must kept 
pressed in, insert the hand lever axis, and close the 
mechanism by moving the hand lever to its extreme left 
position. 
i. Remove the hand lever axis, insert the firing-pin 
c™ riod into = peat at os —_ xeon 
c r in the gun ing the lan the 
nef tag is then forced inte is caaiiies tre strong 
a rom the rear with the left hand, so as:to compress 
sy sap spring, and at the same time the hand lever 
18 put in its proper position with the right hand. 
The mechanism is then ready for action. 
75-Millimetre MowntainGun.—The breech mecha- 
nism described is common to all the 75-millimetre 
guns, and we shall now turn to the various types. of 
that oe for this class of gun, commencing with 
foll of the non-recoil mountain gun, of which the 
ouowing are some leading particulars : 





22. 


Particulars of 75-Millimetre Mountain Gun. 


Weight of —* <a 12.5 Ib. 
Diameter of bore ... .. 75mm. (2.953 in.) 
Length of bore... is 31.6 in. 
si n, total aa 35.85 ,, 
Weight of pss ‘ei abs 5 oz. 100 grains 
os gun and mecha- 
nism... La oe hee 236 Ib. 
Muzzle velocity... 920 foot seconds 
Ro per minute... bad 12 
Lanai # recoil in cradle ... ie 
eight of carriage ... re 5 
Diameter of wheels... _... 36 in. 
Width of track ees ods 32, 
Angle of elevation ... BA 27 deg. 
“Fe — e 10 ,, 
Height of above ground 26 in, 


Non-Recoil Curriage for 75-Millimetre Mountain 
Gun.—The gun carriage, illustrated by Figs: 8 and 
9, consists of four principal parts, viz., the cradle, 
the trail with the axle, the elevating gear, and the 




















wheels. The main part of the cradle is cylindrical 
and supports the gun, from the breech to within 
a few inches of the muzzle, and it carries two 
hydraulic buffers, at the rear end of.which the 
piston-rods engage with the lugs. on the gun. 

The mounting of the gun is as interesting an 
operation, as the fitting together of the mechanism. 
In putting the buffers together, the piston-rod 
is first placed with the kings and glands in 
position, and then the helical. —- are entered 
from the muzzle end of the buffer. By means of 
the hollow end of the handspike the spring is com- 


| pressed sufficiently to allow the buffer tool, when 


pushed down the filling hole, to catch hold of the 
outer end of the spring. ‘Then the handspike 
and screw on the piston head is removed, and 
when the cylinder cover with packing has been 
tightened up, the buffers are filled with 63 pints 
of oil and replace filling plugs. These opera- 
tions are, of course, reversed when the buffers 
are taken to pieces. 

The force of the recoil of the gun, when fired, is 
checked in the buffers by means of the liquid when 
passing through ves from one side of the piston 
to the other. e width of these grooves varies, 
so as to maintain a constant pressure during the 
whole length of the recoil, which is 14 in. The 


round the piston-rods. 

In place of trunnions there are two lugs under- 
neath the cradle which carry the axis bolt, by 
means of which the cradle is held in place on the 
trail. Both front and rear sights are fitted in 
brackets on the cradle, the rear sight being de- 
tachable, 

The trail consists of two sides of ‘steel’ plate 
held together 7 shoe, a cross-piece, and a couple 
of transoms. e shoe has an anchor plate under- 
neath to prevent the carriage from recoiling on the 
pose, and it also carries a socket for a handspike 
or horizontal training. The front cross-piece has 
on each side a receptacle for the axis bolt of the 
cradle. This axis bolt, as well as the axletree, are 
cylindrical, but cut flat in places, so that'they can 
only enter their bearings at a certain angle, and are 
held in place when turned round 90 deg. 

The vertical laying of the gun is effected by a 
handwheel, two bevel wheels, worm and quadrant 
or toothed segment, and a vertical angular e 
can be given between +27 deg. and —10 deg. The 
head of the quadrant engi in 4 socket at the 
rear end of the cradle, and is held there by a pin. 
The other end of the quadrant is attached to the 
axis bolt in the cradle. Fandwheala, bevel wheels, 
and worm are supported in the front cross-piece. 
When the gun is dismounted, the whole of the 
elevating gear remains.on the trail. 





The wheels are 36 in. in diameter, and the tracks 


gun is brought home by two spiral springs placed” 
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32 in. When firing, the wheels are tied to the 
trail end with steut ropes, to prevent them 
from revolving. This arrangement, together 
with the anchor, greatly reduces the recoil on 
the ground. 

For travelling short distances, shafts are 
provided, which fit in the socket of the trail 
ends. For longer distances, gun mounting and 
ammunition are carried by mules or horses, as 
will be descrioed in our next article. These 
mules are, of course, provided with suitable 
saddles, interchangeable with any of the different 
loads. Gun and carriage are divided into four 
loads, the ammunition forming a fifth load. 

The Field 75-Millimetre Mark ‘*M” Gun.—We 
take next the field gun, mark ‘‘ M,” which is now in 
use in the Transvaal. The following Table gives 
the principal particulars : 


Particulars of 75-Millimetre Gun, Mark ‘‘M.” 


Weight of projectile 12.5 lb. 
Diameter of bore .. .. 75mm, (2 953 in.) 
Length of bore a 29 cal. (84 in.) 
Total length of gun... Sis 88.25 in. 
Diameter of cartridge.case 2.97 5, 
Length of chamber ... he 13... 
Weight of charge ... eh 15 oz. ballistite 
Total weight of gun with 

mechanism... as hes 683 Ib. 
Muzzle velocity * 1575 
Rounds per minute... oe 14 
Length of recoil of gun in 

cradle he pa Sie 12 in. 
Weight of carriage ... 1275 Ib. 
Diameter of wheels ... 56.6 in. 
Track of wheels 61 in. 
Angle of elevation ... fe 17 deg. 

»» depression... va Ds 
‘ ee | te ee 

Height of axis of gun aa 36.3 in 
Weight of limber and 36 

rounds of ammunition in 

carriers ; ‘3 1850 Ib. 


The Field. Carriage.—-The field carriage is illus- 
trated on page 311 (Figs. 17 to 19). The gun, it 
will be seen, rests in a cradle, provided with_two 
cylinders with hydraulic buffers, one on each side. 

he position of these buffers with reference to the 
axis of the gun permits the transmission of the 
recoil under favourable conditions. The hydraulic 
buffers are of the ordinary type, each piston com- 
pressing a spring during recoil. _This spring re- 
turns the gun into firing position. The piston- 
rods are secured to the lugs on the breech of the 
gun. The length of recoil is 12 in. 

The cradle rests on a semicircular platform, to 
which it is held by clips. This platform is the 
centre of the traversing movement of the system. 
The lower part of the platform forms a bearing 
for the horizontal shaft, round which the whole 
system pivots vertically. This shaft is riveted to 
brackets on the trail. 

At the rear end of the platform is a toothed 
segment gearing with a worm, the shafts of which 
are supported by two lugs, forming part of the 
cradle. Immediately below the soothed sequent is 
the elevating joint which receives the upper end of 
the elevating screw. This latter is actuated by 
means of hand and gear wheels supported on 
brackets placed in the body of the trail. 

The elevating and traversing handles are so 
placed that the gunner can, without any difficulty, 
manipulate them without leaving his seat. The 
sights are fixed on the left-hand side of the cradle, 
and do not recoil with the gun. It is, therefore, 
possible to leave the tangent sight in position after 
each laying without fear of its altering. 

The trail is built of steel plates and angles, 
and is fitted with a shoe a anchor plate to 
prevent the trail end digging down in the 
ground. On the left-hand side of the trail is the 
gunner’s seat, which is swung round above the 
trail when travelling. The axle is cranked and 
— to brackets bolted on to the sides of the 
trail. 

At each end of the arletree are ringslto which 
are connected the brakes for the wheels during 
firing. For travelling, thee brakes are hung on 
the sides of the trail; in action, they are raised 
and placed on the wheels, where, by the eccen- 
tricity of their point of support in relation ‘to the 
axle, — an almost immediate stopping 
effect. us placed, the brakes work automatically 


during firing, for the more the wheels have a ten- 
dency to turn during recoil, the tighter they grip. 
The trail is fitted with a cox containing necessary 
spare parts and tools. 

The great advantage of this system of mounting 





is the small amount of carriage recoil on the 
ground ; this allows the man laying the gun to 
remain on the trail during firing. 

The Limber.—The limber, as shown by Figs. 20 
to 22, on page 313, consists of a limber box secured 
to a frame which is attached to an axle. This is 
made of steel plates divided into a number of 
partitions, each of which holds an ammunition 
carrier. It is fitted with arm and back rests, and 
at the rear there is a hinged door, which opens 
downwards, as shown. The ammunition carrier 
is made of four brass tubes connected together by 
a steel frame. The interior of each tube is 
made to represent the chamber of the gun, thus 
assuring a perfect support of the cartridge in trans- 
port. The carrier is fitted with a hinged lid lined 
with felt inside, and on the top of the lid there is 
a leather handle for carrying it. 

The frame is made of steel angles connected to 
the axletree ‘by means of two elliptical springs. 
The front angle, or “‘ splinter bar,” is fitted with 
draghooks for attaching the swingletrees. It is 
also fitted with a bracket for securing the pole, and 
two footsteps to facilitate mounting. The axletree 
is of a rectangular section drawn out to form axle- 
arnts, to fit the naves of the wheels. The wheels 
are of the usual construction with metal pipe boxes 
held in position on the axle by means of drag- 
washers and linch pins. Provision is made for 
carrying necessary entrenching tools and stores. 


(To be continued.) 





THE WILLESDEN WORKS OF THE 
METROPOLITAN ELECTRIC SUPPLY 
COMPANY, LIMITED. 

Tue formal opening of the Metropolitan Electric 

Supply Company’s new generating station at Wil- 

lesden Junction took place on Thursday, March 1. 

This station will ultimately be provided with en- 

gines gating 45,000 indicated horse-power, and 

the whole of the company’s customers will shortly 
be supplied from this centre, one current being con- 
ve = ata pressure of 10,000 volts to the existing 
sub-stations, and thence distributed to consumers. 
The site of the new works is at Acton-lane, and is 
conveniently placed for the receipt of fuel and 
other necessaries, since, on one side, the com- 
ny’s property is bounded by the London and 
orth. Western Railway, on a second by the Mid- 
land line, and on a third by the Grand Junction 

Canal. In addition to the advantages secured by 

the traffic facilities afforded by the latter, the com- 

pany have also secured the privilege of laying their 
mains underneath the towpath, thus avoiding the 
opposition, which any attempt to make such use of 
tho streets always arouses from the local authorities 
and the less enlightened members of the public. As 
matters stand, every company manager finds it easier 
to make a deal with a private body than with a public 
corporation, the members of which too frequently 
owe their positions rather to an ability in confusing 
words with facts, than to a practical knowledge of 
affairs. The plant now in place at Willesden consists 
of three two-phase direct-connected alternators, 
driven by compound engines each of 2500 horse- 

wer. These generators were supplied by the West- 
inghouse Company, of Pittsburg, as no English firm 
was able to undertake delivery in so short a period. 

The rotors of the dynamos are 16 ft. in diameter, 

and there are 62 poles. The exciter armature, 

which is compound working, is mounted on an 
extension of the crankshaft, so that each generating 

lant is self-contained ; but to provide for a possible 
lakiiows: a battery of accumulators is maintained 

as a stand-by. Running at their normal speed of 116 

revolutions per minute, the alternators referred to 

are capable of giving 3000 amperes at 500 volts. The 

exciting current of 150 amperes is furnished at 100 

to 105 volts. The engines are of the marine type, 

having cylinders 36 in. and 55 in. in diameter by 

36 in. stroke. The crankshaft is 14 in. in diameter, 

and carries at the low-pressure end the alternator 

and exciter armatures, and at the other a massive 
flywheel governor. The lubricating arrangements 
are very complete, a continuous flow of oil being 

provided to each journal. This oil is taken from a 

main supply tank, and passes, on its way to each 

point of distribution, as a jet through an orifice, at 
which point the flow can be regulated by a valve ; 
surrounding the jet is a glass tube, which renders 
visible the precise volume of lubricant going to 
any particular journal. The usual arrangements 
for collecting and filtering the oil for further 





use are provided. Surface condensers of the 
Wheeler type are used, each of which has 4000 
square feet of cooling surface. The circulating 
umps are 12 in. in diameter by 18 in. stroke. 

he circulating water is cooled in three Barnard 
cooling towers, which are capable of cooling 
80,000 Ib. of water per hour from 130 deg. Fahr. 
down to 80 deg. These towers measure 12 ft. 3 in. 
by 12 ft. in cross-section, and are 37 ft. high. The 
fans for them are 10 ft. in diameter, and run at 
125 revolutions per minute. The boiler house is 
162 ft. 6 in. long by 88 ft. wide, and down each of 
the longer sides is a range of eight Babcock and 
Wilcox boilers, each having a heating surface 
of 3500 square feet, a grate area of 62 square feet, 
and 160 tubes até in. in diameter. The working 
pressure is 160 1b. per square inch. The steam is 
passed through Be peer before being forwarded 
to the engines. e coal store is arranged on a 
floor above the stokehole. It runs the whole 
length of the building, and is 55 ft. 3 in. wide. 
Storage capacity for about 1000 tons of coal is 
thus provided. A Temperley transporter is used 
for conveying the coal from barge or truck to 
the store. he skip holds 1 ton, and one trip 
can be made per minute. Spouts lead down from 
the coal store to the Vicars automatic stokers, 
with which the boilers are fitted. The current, 
as received from the generators, is led into the 
transformer house, where there are fourteen 250- 
kilowatt transformers, constructed by the British 
Electrical Transformer Company, where the poten- 
tial is raised to 10,000 volts for transmission to 
the sub-stations in town. These transformers 
have an efficiency of 98 per cent. on full load, 
and the rise of temperature when run for a long 
period at full load does not exceed 70 deg. Fahr. 
above the atmosphere. The mains from the alter- 
nators to the transformer-room are of the con- 
centric type, and are the largest yet used in this 
country. For the line to London five paper insu- 
lated lead-covered concentric mains, constructed by 
the British Insulated Wire Company, of Prescot, 
are employed. They are laid in cast-iron five-way 
conduits, in which space has been provided to lay 
another five, as the necessity arises. One of the 
five mains referred to, is intended as a stand-by in 
case of accident to one of the other five. The mains 
in question run along the towpath of the Grand 
Junction Canal to the company’s Amberley-road 
Station, a distance of 3} miles. Up to this point 
the cables have a section of .2516 square inch. 
Thence to the station at Norfolk-crescent Mews, 
cables with a section of .1909 square inch are used, 
and from this latter point to Rathbone-place the 
section is .0973. From Willesden to the most dis- 
tant sub-station at Sardinia-street the distance is 
8 miles. The transformers at the sub-station are 
in some cases rotary, the conditions calling for the 
supply of a continuous current. 








THE PARIS INTERNATIONAL 
EXHIBITION. 
THe MonuMENTAL ENTRANCE. 


In about six weeks, the date of opening the 
Paris Exhibition will have arrived, and until then, 
the work of three days should be compressed into 
every 24 hours, if anything like completeness is to 
reign on the Champ de Mars and its adjacent and 
remote extensions. As we have already seen, 
most of the buildings are well advanced, and, like 
the time, are advancing rapidly to the critical 
moment; but it is not Hho use at present to 
attempt to publish illustrations of the buildings as 
they stand, on account of the forests of staging 
that obscure their proportions toa large extent, and 
which, for the most part, must remain till the 
decoration is complete. What is intended to be 
one of the clous of the Exhibition, as was the 
Eiffel Tower in 1889, will form the subject of the 
present article. It is the monumental entrance to 
the Exhibition, the gigantic portal through which 
a e proportion of the millions, and all of the 
Royalties, are to enter the precincts. It will suit 
the purpose admirably, of dealing with the vast 
crowds pressing for admission ; but that only refers 
to the arrangement of the turnstiles. It will also, 
to some extent, shelter entering visitors from the 
rain. But it will scarcely serve any other useful 

urpose ; and in the opinion of many, it will be 4 
iscordant note in the admirable harmony of the 
Place de la Concorde, one of the noblest, if not 
the most noble, sites in Europe. The gaudy hues 
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of the triumphal porch will assort strangely with gateway, which is placed at the extreme limit of indeed, the great feature of the Exhibition build- 


the severity of the Place, its monuments, and its the Exhibition grounds, so that it leads the visitor 
surrounding houses. The lofty minarets that | nowhere in icular, except for the very beautiful 


|ings—the concealment of the highest merit in 
| design, beneath a casing of more or less meretri- 


flank the arch, bright with colour by day, and with , gardens, and the path to the somewhat remote Fine | cious decoration, made to appear the thing it is not. 
illuminating lamps by night, will form a contrast Art Buildings, which themselves are far from the} As will be seen from our illustrations, the great 


with the obelisk, and to their sad disadvantage. Champ de Mars. 
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Pian or MonumentAL ENTRANCE, 


The statues, sad mementoes of the past, will seem| Like nearly all other important buildings, the 
out of place with the great figure of Paris that is| great portal is a most admirable piece of metal- 
to surmount the summit of the portal—a Paris of | work, and its erection reflects great honour on the 
the last days of the nineteenth century. But it is| contractors, MM. Ducros Fréres, to whom we are 
to be remembered that this is the World’s Fair of | indebted for the illustrations we publish on pages 
1900, and that after all it is in keeping, regardless | 316 and 317. Also, as in other buildings, the fine 
¢ Surroundings, that the gayest of the booths| steel structure will be hidden beneath fibrous 
should be that for the receipt of custom. plaster, gay with gold and colour, so as to convey 
Thirty thousand pounds is the cost of this great/an idea of permanence and solidity. This is, 





entrance has in plan the form of an equilateral 
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ELEVATION OF ENTRANCES. 


triangle, with the angle truncated ; each side of 
the triangle is formed by a great archway, and 
together the three arches, which are each 65 ft. 6 in. 
wide and 60 ft. high, carry a circular crown, which 
forms the base of a flattened dome that covers the 
space enclosed with the triangle. The two lateral 
bays which are inclined to the right and left of the 
central bay, will serve to divide the currents of 
visitors, directing them to the various pay-boxes 
arranged in a semicircle, as shown in the plan, 
Fig. 3, annexed. In the truncated angle of the 
triangle which forms the inner end of the gateway, 
a door is made that will be reserved exclusively for 
the Royalties who may visit Paris this year—the 
gate of honour, in other words ; in the two other 
angles of the oa, gp and those, therefore, on each 
side of the central entrance, are two recesses with 
openings towards the interior, and which, therefore, 
fill the space on each side of the- central and the 
side openings. In front of the central opening and 
flanking the entrance are two decorative friezes ; 
each forming part of a circle, will connect the 
main entrance with two minarets no less than 
138 ft. high, and which will be surmounted by 
searchlights announcing at night the location of 
the entrance. The length of the frieze on each 
side of the portal will be 33 ft., and its height 
6 ft. 6 in.; the subject with which it will be 
covered illustrates a procession of the industries. 
No doubt the style of this decoration will be in 
harmony with that of the rest of the building, 
probably Oriental, and certainly fantastic. 
of the steel framework will be buried behind the 
fibrous plaster on which will be attached abun- 
dance of flowers in relief, and mouldings. In 
addition to the plaster, irridescent glass will be 
freely used, and behind it will be placed incan- 
descent lamps, so that the effect at night should 
be very brilliant. The general outlines of the 
rtal will be in gold, the main surfaces will 
inted cobalt on the exterior and gilded 





within the dome ; the work is not nearly ready, 
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however, for these decorations. The drawings 
of the design do not impress one favourably, 
possibly because of the absence of real utility, 
and the decorated minarets flanking the elaborate 
dome do not give an ensemble worthy of the 
other buildings. Above the gateway will be a 
female figure representing the Ville Lumiére wel- 
coming her visitors. This figure will be 22 ft. in 
height, and will scarcely contribute to the beauty 
of the design. 

As to the ent of the entrance control 
compartments, we have already said that it is excel- 
lently worked out, and that it will, no doubt, pre- 
vent the inconvenient crowding and disagreeable 
delays, only too usual at the entrances of exhibitions. 
A quite new combination has been worked out, 
which merits description, and which will probably 
be copied on future occasions. By examining the 
general a of the installation, Figs. 3 to 5, 
page 315, it will be noticed that the entrances and 
the ticket boxes are arranged in a semicircle around 
the door, and that passages radiating from the semi- 
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circle will break up the visitors into a number of 
currents. But to reduce the space occupied by these 
passages and ticket boxes as much as possible, and 
consequently to increase the facilities of movement 
to the public, the control compartments are arrangéd 
in pairs, and one in advance of the other, as is plainly 
shown on the plan. Moreover, the es lead- 
ing the public to the front of the ticket boxes are 
arranged, not only of such a width that only one per- 
son can pass at a time, but the floor is made with a 
slight incline so as to check the rate of movement of 
visitors, especially on special days of great crowding. 
It is estimated that with this arrangement, 40,000 
ns can be passed through the grounds per hour. 
ae to state that all the partitions, &., 
to guide and control the movements of the crowd, 
are in iron, and the whole will be profusely deco- 
rated with lights, oriflammes, and Venetian masts. 
With the help of the illustration we may attempt 
some description of the steel framework of this 
monumental structure. Its chief purpose, as 
already explained, is to carry a hemispherical 





(* 


cupola on three main semicircular arches, placed 
on each side of a triangle. These three arches are 
framed of light lattice girderwork, springing on 
each side from a large rectangular stanchion of 
similar construction ; the distance from centre to 
centre of these stanchions is 66 ft. 2 in. for each 
arch. On the other hand, the distance between 
the stanchions of the front, and those of the side 
arches, is 23 ft. 8 in. Lattice construction of 4 
simple form is used throughout ; its arrangement 1s 
indicated on thediagram. To connect the principal 
arches, there is placed between them, 4 series of 
curved lattice girders forming the frame of the 
dome, and the contour of the two rotunidas placed 


erected |in the flattened angles of the triangle, as well as 


that over the Royal entrance ; these are formed by 

rtions of the same series of girders. The dome is 
Leonel on a sort of hexagon, formed by the three 
principal arches and the three secondary arches, 
to which reference has been made, and the exterior 
contour of the dome is i of a circle 
inscribed within the hexagon; but in order to 
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give it more points of*support, the principal 
and secondary arches afe connected by a third 
series of arches forming a twelve-sided figure. The 
outer ends of the twelve radiating latticed girders 
supporting the dome thus rest, one on the top of 
each of the arches, large and small. The inner 
converging ends are connected by a ring leaving a 
large open central area that is enclosed as described, 
and lights the interior of the structure. It will be 
noticed that the principal entrance comprises, in 
front of the main arch, and to carry the enormous 
facade of the portal, two other arches of still larger 
dimensions ; they are framed in light latticework. 
These two supplementary arches, and the third of 
the main structure, are stepped back, one behind 
the other, to facilitate the application of the deco- 
rative scheme. In front and at the sides of this 
supplementary work are projecting counterforts 
which will be marked in the general scheme of 
decoration. The framing, designed to carry the 
statue already referred to, and which will be placed 
above the portal, is shown in Figs. 1 and 2. To this 
end, on top of the supplementary arches is a rec- 
tangular lattice frame surmounted by a similarly 
framed pyramid over which the statue will be placed. 
Two great features of this remarkable entrance are 
the lattice-framed minarets on each side of the portal. 
They are rectangular, 142 ft. 6 in. high above the 








base, and measure 6 ft. 8 in. on each side ; these 
lofty structures will be clothed with elaborate 
decuration, the character of which is indicated in 
the illustrations. There will also be eight iron- 
framed lamp standards ; these are formed of pylones 
67 ft. high, and 20 in. on a side. 

We have said enough to indicate the fantastic 
character of this monumental work ; it should be 
added that much engineering skill and ingenuity 
has been required to overcome the difficulties in- 
volved from the singularity of the design. 

We may add a few words, as we have done 
with the other buildings, on the method of erec- 
tion, and which in this work has been extremely 
well conceived and carried out, without the aid of 
a forest of scaffolding. In erecting the framing of 
the arches and cupola, a light staging was built in 
the centre, and as high as the summit of the dome. 
At the top was a pulley on a horizontal axis in a 
frame turning on a vertical pivot. A gantry 
82 ft. high, and placed 30 ft. from the centre 
staging, was mounted on wheels, and could be 
moved ona circular track around the central staging ; 
on the top was placed a balanced hoisting arm 
39 ft. long; one end of this beam rested, by 
means of a small carriage on wheels, upon the 


central staging. The arm was a, two double | ham 


T-irons and a web, the whole stiffened bv bracing. 





At the foot of the central staging was a winch 


Operating a steel cable and going up to the pulleys 


already mentioned at the top of the staging ; thence 
it passed to a carriage travelling on the arm 
balanced on the gantry. This arrangement was 
amply sufficient for erecting the framework of the 
dome, and also for the stanchions of the front 
arches, but for the upper part of the latter, addi- 
tional appliances were required. Two gantries 
were erected in front of the arches, and an iron 
mast was added to the inner gantry travelling on 
the circular track. Beams to carry a rolling car- 
riage were then laid from this mast to the top of 
the two exterior gantries, and by a readjustment of 
the cable and winch before mentioned, all the 
necessary hoisting was effected. The minarets 
were erected in an equally simple manner, the 
structure as it advanced being used as beat 2 
bd total weight of steelwork in the building 
tons. 





Brink Pumpinc.—Ata meeting of the Northwich Rural 
Council on Friday, Messrs. Stuart and las, of Liver: 
pool, applied for permission to lay pipes under the roads 
in order to enable them to carry the surplus brine from 
the Cheshire salt fields to Runcorn, and thence to East: 
The council unanimously resolved to protest 
against any conveyance of brine from the district, 
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THE ASSOUAN DAM ON THE NILE. 


In his book on ‘‘ Egyptian Irrigation,” Mr. W. 
Willcocks, C.M.G., M. Inst. ©.E., says* that 
the area of Egypt is 6,250,000 acres. Of this, 
4,130,000 acres produce a rental of 20 mil- 
lions sterling; while the remaining 2,120,000 
acres produce a rental under 2 millions ster- 
ling. Practically one-third of Egypt is totally 
undeveloped for want of water. It is to rescue 
some of this land, and also to render more cer- 
tain the perennial irrigation of other portions, 
that the great dam on the Nile at Assouan is now 
being built. When the matter was in a very early 
staget we gave drawings and sections illustrat- 
ing the designs. Since then, however, consider- 
able modifications have been introduced. The 
original plan contemplated flooding the Temple of 
Phil for several months each year, and met with 
such violent opposition from archeologists, and 
others, that the Government was obliged to give 
way and reduce the water surface from a height of 
114 metres above datum to 106 metres. Whether this 
will ultimately save the temple remains to be seen, 
but it greatly reduces the storage capacity, which 
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now stands at 1,065,000,000 cubic metres, the 
length of the reservoir being 111 miles. The damis 
to be a single straight masonry wall, pierced with 140 
under sluices of 14 square metres (107.6 square feet) 
area each, and by 40 upper sluices of 7 square 
metres each. The total area of opening will be 
1960 square metres (21,097 square feet) for the 
under sluices, and 280 square metres for the upper 
sluices, or 2240 square metres (24,111 square feet) 
in all. The dam will have a total length of 1950 
metres (1.21 miles) on a perfectly straight line, 
and will be founded everywhere on granite rock. 
The maximum head of water will be 20 metres 
(65 ft. 7 in.) and the maximum height of water 28 
metres (91 ft. 10 in.). The width of the dam at the 
top will be 7 metres (23 ft,), and at the bottom 24.5 
metres (80 ft. 4in.). During the whole of the Nile 
flood all the sluices will be fully open, and the water 
will be discharged through them. The maximum 
discharge of an extraordinary flood is 14,000 cubic 
metres (494,400 cubic feet) per second, and this will 
traverse the sluices of the dam with a velocity of 
6.25 metres (20 ft. 6 in.) per second, and a head of 
3 metres (11 ft.). 

After this very brief general description of the 
dam, which in its genera] féatures is extremely 
simple, we will turn to the methods of its construc- 
tion, which involves engineering difficulties of the 
first magnitude. Its site is just below the Assouan 
Cataract, some 500 miles south of Cairo, this bei 
the only spot at which it was believed that g 
foundations could be obtained. The bed of the 
Nile is here filled with islands, which are separated 
from each other and from the banks by channels, 
through which the water rushes furiously, especially 
at low Nile. At high Nile, of course, the gradient 
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is flatter, and the islands are more or less sub- 
merged. It is at this time that navigation of the 
cataracts can be attempted with relative ease. The 
section on this page, which is taken on the longi- 
tudinal axis of the dam, shows the rocky nature 
of the bottom. Starting from the east, or right 
hand, the channels are met in the following order : 
the East channel, the Termooseyah channel, the 
Bab-el-Kebir, the Bab-el-Haroun, the Bab-el- 
Sogair, the Central channel, and the West channel. 
The highest known flood level on this spot reached 
the level of 99.78 metres, which, as shown by the 
scale in the margin of the section, means that there 
were only two points of land visible from bank to 
bank. At low Nile there is water in five channels only, 
the East and the Termooseyah channels being dry. 
This fact is revealed in the large amount of founda- 
tion work already completed in this portion, as shown 
by the hatched areas in the section, and by Figs. 1 
to 3 on page 309, from photographs taken in May 
and June of last year. It will be seen that the 
masonry goes very deep in places, the granite rock 
being badly decomposed, and needing very exten- 











sive excavation before really solid rock is reached. 
A great deal of work has also been done on the 
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mained to be settled whether the bottom was tight. 
The general appearance of the rocks, as shown in 
Fig. 3, page 309, was by no means reassuring on 
this point. It was perfectly possible that there 
might be fissures in direct communication with the 
river above, which would supply water faster than 
any possible pumping plant would deal with it. If 
that had been so it would have become necessary 
to put in the foundations under compressed air, a 
work of great difliculty and immense expense. 
Fortunately Nature was kinder to the engineers 
that she often is, and the powerful pumps which 
had been provided proved to be unnecessary. Four 
channels were pumped out in succession, and are 
now practically dry, and only one is left in doubt. 

These operations are illustrated on our two-page 
plate. Fig. 8 shows the sudds in the central 
channel, as they appeared on January 26, 1900, to 
an observer looking south-east ; while Fig. 9 shows 
the rock sudd completed, and the sandbag sudd 
in progress. Figs. 10 and 11 are from photographs 
also taken in January last. 

The contractors have now several months before 
them in which to get in the foundations in these 
channels, before they are driven away by the 
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islands between Bab-el-Sogair and the Central 
channel, and between the Central channel and 
the West channel. Masonry has also been put in 
for a navigation channel, with four locks, on the 
west side. 

The difficult problem which faced the contractors 
was putting in the foundations in the five low- 
water channels. It must be remembered that these 
are just below the cataracts and that the water 
rushes through them with enormous velocity, and 
that it was quite impossible to predict what their 
bottoms would be like. The two views (Figs. 4 
and 5) on the left of page 324 will enable the 
reader to form some idea of the difliculty of closing 
and emptying such waterways, while additional 
evidence is afforded by one of the views on our two- 
page plate. The same general method has been 
adopted in each case, and at the time of writing four 
channels out of five have been closed, the West 
being the only one open. At the lower, or north, 
side of the site of the dam a bank, locally known asa 
‘*sudd,” of rock was constructed across the channel. 
This was a work of great expense and difficulty, as 
the current was capable of taking a 4-ton block of 
stone and carrying it along as if it had been a foot- 
ball. Nevertheless, progress was gradually made, 
and the sudd grew out from the river bank into the 
channel (Fig. 8). Occasionally a part of it would 
be swept away, with the railway and steam crane 
upon it, and the work had to be done over again. 
In the case of the sudds in Bab-el-Kebir and Bab- 
el-Haroun, rails and bar iron were used to tie the 
embankment together, as shown in Fig. 7, page 324. 
Of course, such a loose rubble dam was not water- 
tight, but it secured a reach of quiet water above it, 
in place of the wild rapid that had previously been 
there. The next step was to make a tight bank above 
the site of the dam. This was done by means of bags 
of sand, the quantities used being enormous, as will 





be seen later. The lower bank was then made tight 
by sandbags and sand, and then the question re- 





floods, and may be expected to make the best use 
of their time. When the flood comes they will, 
necessarily, have to suspend many of their opera- 
tions, as a great part of the work will be submerged. 
Probably several of the sluices will. be got in ready 
to pass the low Nile of next winter. 

Having thus given a general account of the dam 
and the method of its construction, we will deal 
with the progress of the works. The contract be- 
tween the Egyptian Government and Messrs. John 
Aird and Co. was made in 1898. The preliminary 
works were commenced in April of the same year, 
and were principally confined to excavation on the 
line of the dam and of the navigation channel, and 
to bringing on to the ground plant and materials. 
Houses, shops, restaurants, and hospitals were also 
built to accommodate the large number of persons 
directly and indirectly connected with the works. 
During the early summer of 1899 the number of 
these persons reached a total of 10,000. The founda- 
tion stone of the dam was laid on February 12, 
1899, by H.R.H. the Duke of Connaught. Masonry 
was commenced on March 16, but very little was 
done before the beginning of the following month. 
During May, June, and July, 1899, masonry was 
energetically carried on at the east bank (Figs. 1 
to 3, and Fig. 10), and during the three months 
40,035 cubic metres were laid, the maximum for 
one month, that of July, being 16,094 cubic metres. 
Owing to the Nile flood less progress was made 
with masonry during the remaining five months of 
the year, and on December 31 the total stood at 
74,703 cubic metres. 

From a report by Mr. W. N. Bakewell we learn 
that the navigation channel is practically down to 
the reduced level of 90 metres for 525 metres south 
of the axis of the dam. Work is being rapidly 

ushed forward in the lock channel. In the first 
ock the excavation is being carried down deeper 
than expected, as the bottom is soft. The second 
lock is down to the full depth in several places, and 
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Fic. 10. Masonry In TeRMOOSEYAH CHANNEL, LOOKING West. January 12, 1900. 
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offers a good foundation. The rock in the third| On Saturday, February 24, a large steel screw 0 | 36 ft. below water level. Steam steerin , electric 
steamer, named Duisburg, built to the order of the| light, bow and stern winches are fitted. It is interestin; 


lock is satisfactory. In the fifth recess excavation 
has been commenced, and about 600 cubic metres 
taken out. North of the axis of the dam work has 
been carried on since November, as the level of the 
water permitted it to be got at. 

During the months of September, October, and 
November, 1899, 20,000 cubic metres of sand were 
brought by rail and deposited on the bank of the 
Nile, near Massid, in a position convenient for 
filling the bags and loading the boats which con- 
veyed the material to the site of the sudds, south 
of thedam. On December 8 the first bags were 
deposited in the Bab-el-Kebir, and on the 28th 
the rocks separating Bab-el-Haroun from Bab-el- 
Kebir were reached. A cross sudd, north and 
south along those rocks was completed on De- 
cember 12. To the end of January 470,086 
bags of sand and clay, and 15,600 cubic metres 
of loose material, chiefly sand, had been used 
in the sudds, and 31,600 bags of sand were 
removed from the cross sudd into the main sudd. 
In the north sudd (Fig. 8) of the central channel, 
8400 cubic metres of stone in large blocks, 
and 2300 cubic metres of small stone were used. 
The water level immediately south of the sand sudd 
rose gradually, as the main sudd was built, from 
reduced level 92.19 metres on November 30 to 
92.56 metres on December 12. At the same time, 
the gauge on Phils showed a fall of 5 centimetres. 
In this instance the sand sudd was completed 
before the stone sudd (see Fig. 9). To the north 
of the stone sudd in Bab-el-Kebir on November 
30 the water level was 89.4 metres; on Decem- 
ber 7, when the stone sudd of Bab-el-Haroun was 
practically closed, it was 88.84 metres; and on 
December 12, when the cross sudd was complete, it 
was 87.95 metres. The water level between the 
sudds sank gradually as the channel was narrowed 
by sandbags ; on December 12 the level south of 
the bag sudd was 92.56 metres; between the sudds, 
88.02 metres; and north of the stone sudd, 87.92 
metres. At the same time the water in the West 
channel stood at 89.62 metres. 

The sandbag sudd reached the west side of Bab- 
el-Sogair on January 3, and then the water fell in 
Bab-el-Sogair and Bab-el-Haroun to the same level 
as that in Bab-el-Kebir. The pumps were started 
on January 9, and in a short time the water was 
removed ; since then one pump has usually been 
sufficient to keep the water down. Excavation was 
commenced on November 13, on the east side of 
Bab-el-Kebir, and on the island between that 
and Bab-el-Haroun. The present state of affairs 
can be learned from the views on our two- 
page plate. Fig. 8 is from a photograph taken on 

anuary 26, and shows the sudds in the central 
channel. Fig. 9 was taken 18 days later, on 
February 13, and shows the sudds both completed. 
Fig. 10 depicts the masonry in the Termooseyah 
Channel on January 12 ; it will be remembered that 
this channel is dry at low Nile. Fig. 11 shows 
the condition of affairs at Bab-el-Kebir on 
January 26. 

Naturally it will be a considerable time before 
such an important work can be completed and 
come into operation. When storage commences, 
the effects on Egypt will be immediate and great, 
although the country could well do with a much 
greater quantity of water than the reservoir will 
provide. The final designs and specifications 
were drawn up in accordance with the decision 
of Sir William Garstin, K.C.M.G., the Under- 
Secretary of State for Public Works, Mr. W. J. 
Wilson being the chief engineer, and in consulta- 
tion with Sir Benjamin Baker, K.C.M.G., F.R.S., 
who was appointed consulting engineer to the 
works by the Egyptian Government. Messrs. John 
Aird and Co., of London, are the contractors, with 
Mr. John Blue as chief agent, and Mr. Maurice 
FitzMaurice as resident engineer. 








LAUNCHES AND TRIAL TRIPS. 

Tur s.s. Custodian, recently launched by Messrs. 
Charles Connell and Co., Whiteinch, and built to the order 
of Messrs, T'. and J. Harrison, of Liverpool, went down 
on her trial trip on Tuesday, the 20th ult. The vessel is 
of the following dimensions: Length, 482 ft.; breadth, 
57 ft.; depth, 42 ft. 4 in., and carries a dead load 0 
of 12,300 tons. She is fitted with all the newest app - 
ances for working cotton and — cargo. Her 
machinery has been supplied | essrs. Dunsmuir and 
jackson, Govan, and consists of two sets of triple-expan- 
sion engines, having three large boilers working at a pres- 
sure of 180 lb. The vessel was tried for speed between 
the Cloch and Cumbrae lights, and attained an average 
speed of 13 knots, everything working satisfactorily. 


Deutsch Australische Line, was safely launched from the 
yard of the Flensburg Shipbuilding Company. Her 
principal dimensions are: Length, ft. 8 in.; breadth, 
47 ft. 8in.; depth 32 ft., having a deadweight carrying 
capacity of about 6500 tons. Triple-expansion engines 
having an indicated horse-power of atout 2500 will be 
supplied by the engineering department of the firm. 


The screw steamer Winkfield, built by Messrs, Short 
Brothers, Sunderland, for the Seaforth Shipping Com- 
pany, Limited, of London, went ona trial trip on the 24th 
ult., and, on a run of two hours, averaged a speed of 124 
knots. This vessel is of the following dimensions : Length 
over all, 382 ft. ; breadth, 48 ft. ; and depth moulded, 30 ft. 
The engines and boilers have been supplied by Messrs. 
George Clark, Limited, of Southwick, the cylinders bein 
26 in., 43 in., and 71 in. in diameter, with a stroke o 
51lin., the boilers being of extra large size, working at a 

ressure of 180 lb., and fitted with Howden’s system of 
orced draught. After the trial the vessel left. for 
London, having been chartered by the Government, 
where she will take troops and horses for the Cape. 








The destroyer Som, built and engined for the Imperial 
Russian Navy by Messrs. Laird Brothers, Birkenhead, 
has just completed a series of very satisfactory trials on 
the Clyde. e contract 5) with the bunkers full and 
all outfit and stores on board was 27 knots, and the 
result on her official full-speed trial (February 24) gave a 
speed of nearly 28 knots as a mean of six runs on the 
measured mile, being nearly a knot in excess of the con- 
a speed. The results on each of the six runs were as 

ollow : 


Miles. Steam. Time. Speed, 

. BBs knots 
1 225 2 11.2 27.44 
2 223 2 10.4 27.61 
3 223 2 7.0 28.35 
4 219 2 88 27.95 
5 215 2 98 27.73 
6 210 2 12. 27.27 


The speed for the three hours’ continuous steaming was 
27.2 knots; the conditions under which this trial was run 
were unfavourable, owing toa heavy seaand strong S. W. 
breeze. The Russian Government were represented b 
Captain Ouspensky, Naval Attaché, Captain Dobrovol- 
sky, commander of the vessel, Mr. Veshkourzev, naval 
architect, and Mr. Petroff, chief inspecting engineer. On 
February 28 and March 2 a series of progressive trials at 
varying speeds were carried out, as well as steering, stop- 
ping, starting, and coal consumption trials, all of whic 
were successfully com pleted. 





On February 26 the new steamer, Manchester Shipper, 
built by Irvine’s Shipbuilding and Dry Docks Company, 
Limited, to the order of the Manchester Liners, Limited, 
of which company Sir Christopher Furness is the chair- 
man, proceeded to sea for her trial trip. The vessel has 
been built expressly for the Manchester Liners service 
from the Ship Canal to Canada, and has a cargo capacity 
of 10,000 tons. She is of the following dimensions: 
Length, 382 ft.; breadth, 18 ft.; and depth, 364 ft. The 
engines have been constructed by Messrs. William Allan 
and Co., Limited, of Sunderland, and are of the inverted 
triple-expansion type, having cylinders 25 in., 41 in., 
and 62 in. in diameter by 48 in. stroke, steam being sup- 
plied by three single-ended boilers 14 ft. 6 in. in dia- 
meter by 11 ft. long with a working pressure of 180 lb, 





The s.g. Kharki, recently launched by the Irvine Ship- 
building and Engineering Company, Limited, Irvine, for 
London owners proceeded down the river to run her 
speed trials on the 1stinst. Several runs on the measured 
mile at Skelmorlie gave a mean speed of over 10 knots. 
The vessel has been designed to bad a deadweight cargo 
of 850 tons on a low net register. The engines are placed 
amidships, and have been supplied by Messrs. McKie 
and Baxter, Copland Works, Govan, and consist of a set 
of triple-expansion machinery with cylinders 15 in., 25 in., 
and 40 in. in diameter by 27 ip. stroke, with steel 
boiler 13 ft. 6 in. by 10 ft. long, 160 1b. working pressure. 





Messrs. William Denny and Brothers launched from 
their yard at Dumbarton on the 2nd inst. a steel screw 
steamer of large carrying capacity named the Itinda that 
they have built for the Eastern trade of the British India 
Steam Navigation Company. The dimensions are 410 ft. 
by 50.6 ft. by 32 ft., the ee register ton being 
5300 tons. The vessel has been designed principally for 
cargo, there being very little passenger accommodation. 
The machinery will be supplied by Messrs..Denny and 
Co., and will consist of a set of single-ended boilers and 
triple-expansion engines. This is the ninth vessel of the 
class that has been built recently by Messrs. Denny for 
the British India Company. 





For the deepening of the Buffalo River, and also for the 
improvement of the aj hes to the Port of East Lon- 
don, Messrs. William Simons and Co., Limited, of Ren- 
frew, launched on the 2nd inst. a powerful new central 
well bucket-ladder dredger named Success. The vessel 
has been constructed to the designs and under the direc- 
tion of Messrs. Coode, Son, and Matthews, civil engi- 
neers, Westminster, and is the second dredging vessel 
constructed by Messrs. Simons for the East London Har- 
bour Board. The —— power is supplied by one 
set of tri-compound surface-condensing —— and one 
steel boiler for a working pressure of 160 lb. per square 


to note that it was entirely through the work accomplish 
at Durban, Natal, by the sand-pump dredgers Octopus and 
Walrus, and other dredging vessels constructed by Messrs, 
Simons that the larger transports chartered by Her 
Majesty’s Government for the conveyance of pip to 
South Africa, were able to cross the bar and to come alon 
side the wharf at Durban. 





_Her Majesty’s first-class battleship Glory, of 12,950 tons 
displacement and 13,500 indicated horse-power, built and 
engined by Messrs. Laird Brothers, of Birkenhead, has 
just completed her official trials in the English Channel. 
On these trials the Admiralty were represented by Messrs. 
W. J. Berry (Assistant Constructor) and J. H. Ellis 
(Engineer ne rap! bape the Docky: by Messrs. God- 
rand Roberts, the vessel being in charge of Captain 
Parr, of the Steam Reserve. The contractors were repre- 
sented by Mr. Roy. M. Laird and Mr. R. Ratsey Bevis, 
Jun. A 30 hours’ trial at one-fifth of the contract power, 
and another 30 hours’ trial at about four-fifths of the con- 
tract power having previously been satisfactorily com- 
pleted, the eight hours’ full power trial took place 
on the 23rd ult. It was decided to make this 
trial over the new 25 fathom course recently plotted 
out by the Portsmouth Reserve and the vessel pro- 
ceeded to Portland on the 22nd, having previously 
completed her anchor trials at Spithead, and anchored 
there for the night. Proceeding next day, the eight 
hours’ trial was commenced at 8 a.m. Four runs were 
made on the course off the Start in the teeth of a mode- 
rate westerly gale, and under the somewhat adverse cir- 
cumstances a speed of 18.124 knots was obtained. The 
vessel was then headed up Channel, and throughout the 
entire trial the engines and boilers worked satisfactorily. 
Messrs. Laird are to be congratulated on the success of 
the working of the boilers, which are the first installation 
of Belleville boilers that they have officially tried. The 
results of the trial were as follow: Mean steam in boilers, 
275 1b. : vacuum—27 in. star’ , 26 in. port; revolu- 
tions—108.5 starboard, 106.7 port ; indicated horse-power 
—7021 starboard, 6724 port ; total mean indicated horse- 
power, collectively, 13,745; coal consumption, 1.58 Ib. 
per indicated meas pe per hour. It may be interest- 
ing to state the results of the 30 hours’ trial at 10,250 indi- 
cated horse-power, which had taken place a few days pre- 
viously : Steam, 250 lb.; vacuum—27.4 in. starboard, 
26.4 in. port ; revolutions—99.4 starboard, 94.2 port ; indi- 
cated horse-power—5253 starboard, 5334 port ; total, cullec- 
tively, 10,587 ; coal, 1.7 lb. per indicated horse-power per 
hour ; mean speed, 16.78 knots. After finishing the eight 
hours’ full-power trial, the usual stopping, starting, and 
reversing trials, &c., were completed. The principal 
dimensions of the Glory are: Length, 390 ft.; breadth. 
extreme, 74 ft.; displacement at load draught, 12,950 tons. 
Her propelling machinery, designed by Messrs. Laird 
Brothers, consists of two sets of triple-expansion engin 
each having three vertical cylinders of 30 in., 49 in., an 
80 in. in diameter respectively, with a piston stroke of 
5lin, They each drive a four-bladed gun-metal screw 
propeller. e@ engines are designed to develop 13,500 
indicated horse-power at full power. Steam is supplied 
fs 20 water-tube boilers of the Belleville type, consisting 
of 15 generators of nine elements and five of eight ele- 
ments, with an economiser to each boiler. The total 
heating surface of generators and economisers is 33,700 
uare feet, and the grate surface 1055 square feet. The 
Guay is the first battleship of the Canopus type built by 
private contract to be delivered, and there is no doubt 
that the completion would have been anticipated but tor 
the engineers’ strike, and the delay in obtaining de- 
liveries of material of all kinds, particularly the armour. 
The vessel will now be rapidly brought forward for com- 
mission, and her gun trials will take place shortly. 





Tue “Practica, ENGIngER” Exxcrricat Pooxst- 
Book ror 1900.—The publishers of the Practical Engineer 
have this year brought out a companion volume to their 
well-known little pocket-book on ‘* Mechanical Engineer- 
ing.” This new venture is devoted to electrical matters, 
and —— to have been compiled with considerable 
care. The notes on electrical formule and the like are 


explained with worked-out examples, and the text is 


illustrated with numerous engravings. The field- covered 
includes dynamoand motor construction, electric lighting, 
the electrical distribution of power, and electrolytic oe 





Tue ‘Suippine WortD” YeaR-Boox.—This annual, 


edited by Major E. R. Jones, and published from the 
offices of the Si 
street, Strand, 
engaged extensively in shipping as is the compass to the 
mariner ; for it 
meteorological 
through her voyage, legal information as to loading an 
administration on boa’ i 

new feature), a complete navigat 
with all the docks, 
record of the tariffs of all nations. There has also been. 
added this year the medical scale ad 
Trade for merchant and 
of warshi 
with the 
naval expenditure and over-sea trade. There are many 
data‘on other matters of importance to the shi 
sailor ; with a good index, so that it is easy to find what 
one wants. seeming annual is a splendid map 
of —. world, by Mr. T. G. Bartholomew, showing the 
natu: 


ee ese Effingham House, Arundel. 
-C., is almost as indispensable to anyone 


|e in convenient form astronomical and 
ata to assist in the guidance of a sbi 
, including turret-deck ships (a 
8 guide to each 
dues, &c.; and a recently revi 
ted by the Board of 
nger ships; and the totals 
building and owned by the various nations, 
arliamentary returns on the relation between 


and 


ucts, the sea routes, with inset maps 





inch. The dredging buckets have a total lifting capacity 





of 500 tons per hour, the maximum dredging depth being 


the 


principal harbours and waterways. 
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__On the present and opposite pages we give further , the Monmouth and Bedford, which have been put out to, mountings. The Kent will carry about 1500 tons of coal, 
illustrations of the machinery of the United States | contract, may be described as a modified Leviathan, one | or 500 tons more than the normal bunker capacity of the 
cruisers of the Denver class, of which six have been | of the ‘‘mighty cruisers” described by Mr. Goschen in | Diadems, and in order to provide for the extra weight of 
arranged to be built under the Naval Appropriation |imtroducing the Navy Estimates a year ago. She is | armour and coal, the ship has been des: throughout to 
4 pp : , Regi : 
Bill of the present year. We have already published, |t° be 440 ft. in length and 66 ft. in breadth, with | produce a combination of lightness an strength. There 
. r ; ¢ 2 ’ |a displacement of 9800 tons, and will be armed with | will be no boat deck, fur instance, the boats being carried 
in our issues of January 26 and February 16, other | ; . . : : : tive 
views of these engines, and as we shall in a future {oUrteem in. quick-firing guns, ten of which will|on skid beams on the upper deck, and the protect! 
ne let the i “it ill be suffici nt if ote be in casemate, and two forward and two aft on | decks will be thinner than in the Diadem class, while 
issue complete the series, 1t Wi ; Samecient i Wwe | twin mouatings. She will also have six 12-pounder there will be one casemate less on each side. The com- 
now ged simply the outlines of the design. The | quick-firing guns amidships on the main deck, and two | plement will be about 600 officers and men. There will 
vessels are twin-screw, and the engines are of the forward and two aft on the upper deck. Thus on a be 31 Belleville boilers in three boiler-rooms, ~ ce Sa 
inyerted four-crank triple-expansion type. The cylin- | 1200-ton less displacement she is provided with two fewer | stokeholds in three compartments, the longitudina 
ders are high pressure 18 in., intermediate pressure 6 in. and four fewer 12-pounder guns than the Diadem | space between the protective deck occupied by re 
29 in., two low pressure 35} in., the stroke being 30 in, class ; but she has many compensating advantages, as not | engines and boilers os 194 ft., of, which one-thi 
The illustrations that we now publish show the bed- uly will she be armoured, but she will have a speed of | will be taken up by the engines. She will draw 24 ft. nt 
plate and framing. As will be seen by the engravin ts, egainet 20} knots in the Diadems. Her 4-in. | ward and 25 ft. aft in ordinary sea-going trim, though — 
ln Cur iesule Of Saneate 06 the traminn ts of the 8 _ | armour will begin 106 ft. from the stern, and, forward of | all the stores on board she will be somewhat lower in | 
teel col t ast t d back 6 The : 1. the vital parts, will taper off to2in. at the bows. The | water ; and she will have a freeboard of 19 ft. amidships. 
‘I en ry ye aL ete i eee tonal ~| after end will have a 2-in. armoured deck, and there | Ventilation will be afforded by means of electrical fans, 
plate is of cast ste ustrations of the vessel ap- | will be two protective decks, the thickness on the main | as in the Formidable class, each compartment between 
peared in our issue of January 12. deck being 1} im. and the lower deck #in. The thick- | the main talichons belie, separesity ventilated by elec- 
9 i neas of the casemate armour will be 4 in. Protection to | trical motor fans, The t will carry two masts, but 
Tue Cruiser “ Kent.”—The armoured cruiser Kent, | the fore and after guns will be furnished ye 4 in. | no panting Spe. She is the longest ship ever laid pews 
which has just been laid down at Portsmouth, is a sister | barbette surmounted by a shield of similar thickness, | at Portsmouth, and the building slip has been lengthen 





ship to the Essex, recently laid down at Pembroke, and ' revolving with the guns, which are to be carried on Vickers ' 100 ft. in order to take the 
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PrrsonaL.—The Clyde Shipbuilding and Engineerin 
Company, Limited, announce that they have eineel | 
~al a ier curses on by Mates, Blackwood 
ordon, ship! ers, engineers, and ship repairers, 
Port Glasgow, and intend to extend and sts lel the 
works, so as to enable a larger class of vessel to be built. 
The practical ry ge HH of the business will be under 
the direction of Mr. John Reid, whilst Mr. R. Carswell 
will have ch of the commercial side. — The Niles- 
Bement-Pond pany, manufacturers of heavy machine 
tools, who have maintained a branch office at 39, Vic- 
toria-street, 8.W., for some years past, have now taken 
muses at 25, Victoria-street, “i. ~e will keep a 

r. W. 





arge stock of their specialities. 8. Accles, 
MUME, will remain in charge of the management.— 











The Wellman-Seaver Engineer Company, of Cleveland, 

Ohio, and 47, Victoria-street, London, a W.., have been 

appointed consulting engineers for the important exten- 

sions about to be made to the steel-making plant of the 

— des Acieries de Longwy, Mont St. Martin, 
rance. 


“Tue Exectrician” EtxorricaL Trapges Directory 
AND HANDBOOK FoR 1900.—This annual, the eighteenth 
issue, published at 12s, 6d. by Mr. , at the 
office of The Electrician, Salisbury Court, Fleet Street, 
E.C., gives evidence of the growth of the electrical in- 


dustry, as it runs to about 1600 In the handbook 
section the Acts of Parliamen tion Bye-Laws, 


and other regulations affecting electrical work are repro- 








duced, with the wiring rules of various foreign countries, 
and, in addition, useful reference tables and coma 
with records of important hydro-electric installations 

of all electric lighting stations in this country. All such 


companies, ic 
alphabetically and ' 
nest ieioesslion: i tee eppanii, giving: wean 
in’ » 18 ap’ 1x, giving 
biographical sketches of noted prom of sos 
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NOTES FROM — NORTH. 


LASGOW, Wednesday. 
G Pig-Iron Market.—Only a moderate amount 
of business was done in the pig-iron warrant market on 


Thursday forenoon. The war news as to the 


relief of 


Ladysmith had no gvod effect, and the close was flat. 

Scotch lost 4d. per ton, but Cleveland rose 14d. per ton, 

and hematite iron 4d. The settlement prices at the close 

of the market were: Scotch, 68s. ond ton; Cleveland, 
es 


683. 74d.; Cumberland and Middlesbrough 
iron, 77s, and 78s. pe 


rate amount of business—about 


hematite 


r ton. On Friday forenoon a mode- 
8000 tons—was done in 


the pig-iron market, and prices were the turn firmer. 
Scotch made an advance of 1d, per ton, and Cleveland 
3d. per ton, hematite iron being unchanged. Three lots 
(1500 tons) changed hands in the afternoon. Scotch re- 
mained without further change. Clevelard lost the fore- 


noon gain, and hematite iron made 24d. per ton. 
close the settlement prices were: 68s. 1d., 
77s. 24d., and 78s. 


At tha 


rton. Dealing was very quiet in the 


warrant market on Monday forenoon, but the tone was firm, 
and prices were better than at the closeon Friday. Scotch 
and hematite iron each made 2d. per ton and Cleveland 
3d. perton. The market continued firm in the afternoon, 
and Scotch iron closed 34d. up on the day, Cleveland 3d., 


and hematite iron, 24d. per ton. 
at the close were: 68s. 44d., 683. 9d., 77s. 6d. 


The settlement prices 


and 78s. 


rton. At the forenoon session of the warrant market on 
uesday business was more active. rte | 25,000 tons 


were dealt in, and prices were firmer. Scotc 


rose 6d. per 


ton, Cleveland 10d., and hematite iron 6d. per ton. In the 
afternoon only some 7000 or 8000 tons changed hands, but 
the tone continued strong, the general impression being 
that the strength was mainly due to ‘‘ bear” covering. 
Scotch iron left off 10d. = ton up on the day, Cleveland 


1s., and hematite iron 


4d. per ton. At the close the 


settlement prices were: 69s. 5d., 693. 10}d., 783. 14d., 
and 78s. per ton. The market was without special 
feature this forenoon. The general tone was steady, and 


prices were unchanged. 


A small business amounting to 


about 15,000 tons was done. The demand was mainly for 
Scotch, which rose 2d. per ton. Other 8000 or 10,000 
tons were disposed of in the afternoon, when the market 


was firm. 


The settlement prices were: 69a. 44d., 


693. 104d., 78s. 6d., and 80s, per ton. From the Conti- 


nent there is but little fresh business doing, buyers there 


evidently adopting the policy of waiting to see what is 
going to turn up. From America reports go to prove the 


adoption of a similar policy. 
still fairly steady. 


Makers’ prices here are 
Here are the quotations for No. 1 
makers’ iron: Clyde, Gartsherrie, and Summerlee, 84s. 


per ton; Calder, 86s. ; Coltness, 88s. 6d.—the foregoing 


all shi at Glasgow; Glengarnock (shi 
pee gy A ; Shotts (ship at Leith), ts. 
at Grangemouth), 85s. per ton. 


at Ar- 
; Carron 


he total num- 


shi 
fen furnaces in blast is the same as last week, but 


there is one more working on hematite and one 


fewer on 


ordinary iron. There are 85 blowing, against 84 at the 


same time a year ago. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 205,715 


tons yesterday afternoon, as compared with 211,735 tons 


yesterday week, thus showing a decrease for the week 


amounting to 6020 tons. 


Finished Iron and Steel.—The fact that the two dullest 
months of the year have now been got over, and that the 
usual increase in stocks should have been displaced by 
decreased stocks and higher prices, are indications of the 
i bodings as 
to how the extra spring requirements will be met. The 
recent meeting of Scotch and English steel and iron 
makers must carry with it significance ; but, contrary to 
expectation, this week the market values have not been 
They remain as follow: Steel—-angles, 8/. to 


strong position of trade, and must create fore 


altered. 
8/. 2s. 6d. per ton; ship-plates, 8/. 103. to 8/. 
rails, 7/. 5s. to 72. 10s. Iron—angles, 91. 15s. to 
and bars, 9/. 15s. to 10/.; sheets are held for 110. 
ton f.ob. There has been distinctly less doing 
factured steel, and makers are rather inclined to 
prices for ship and boiler-plates when there is an 
nity of effecting sales. merican steel, in the 


123. 6d.; 
102. 5s.; 
15s. per 
in manu- 
cut their 
a 
shape of 


billets and tinplate bars, is said to be on offer at various 
English ports, but it is difficult to say if any business has 


n done. 
taken place here. 


There is ne report of any transactions having 


Glasgow Copper Market hata remained quite idle, 
a 


and but nominal last Thu 
so both on Friday and Monday. Yesterday, 


, and it continued 


however, 


it was strong, especially in the afternoon, the price closing 
32s, 6d. per ton up from the forenoon, but no business 
was done. Copper was called to-day at 70/. 102. per ton 
three months, and in the afternoon one lot (25 tons) was 


done at 782. per ton, April 19. 
Grangemouth Dockyard C' 
shipyard in Main-street, Gree’ 
occupied by Messrs. i 


. which was 


ny at Greenock.—The 


recently 


Carmichael, M‘Lean, and Co., has 


been leased by the Grangemouth Dockyard Company, 


who will lay down the keels of two steamers of 


3000 tons 


each, on attaining the occupancy of the yard in about 


six weeks. One of the partners of the Dockyard Com- Mr. H. D 


or is an old Dumbarton man, and another hails from 


ort Glasgow. 


Institution of Civil Engineers: Glasgow Association of 


Students.—The seventh general meeting of current session 
was held on the evening of Monday in the Institution 


Rooms, 207, Bath-street, Mr. A. B. M‘Donald, 


M. Inst. 


C.E., in the chair, when Mr. William Shanks (ex-provost 
of Barrhead) read a sae on ‘*The Bacterial Treatment 


of Sewage.” Mr. S 


anks, by aid of lantern slides, de- 


scribed in a most lucid manner the cycle of operations of 


Nature, which characterise this system of sew 
and also the septic-tank installation at 


disposal, 
ead, He 











































































also dealt with the results obtained at both Exeter and 
Barrhead. A lively discussion followed, in which Pro- 
fessor Glaister, Bailie W. F. Anderson, and others took 
part. The usual vote of thanks terminated the pro- 
ceedings. 

Pumping Machinery Contract.—The Sewage Committee 
of the Glasgow Corporation have just let the machinery 
for the Partick Pumping Station to Messrs. Duncan 
Stewart and Co., engineers, Glasgow, whose tendered 
price is 46,5507. The minute referring to the matter did 
not contain that information, but in an amended form 
the next month’s minutes will contain it. The price, it 
seems, is very considerably under the prices asked by 
American firms. 

Royal Society of Edinburgh.—A meeting of this body 
was held on Monday night, when ‘“‘ The Dynamics of 
Cyclones” formed the subject of a paper by Mr. John 
Aitken, F.R.S., who began by referring to the conditions 
under which cyclones arose in air and water. He gave 
illustrations showing the necessity for some initial motion 
before the vortex could be formed, and said that in the 
atmosphere the anticyclone was the princi source 
of the spiral movement of the air, and it also determined 
the track over which the cyclones moved, the centre mov- 
ing parallel with the isobara on the steepest side. This 
was illustrated by reference to the synoptic weather 
charts. When the isobars were steep on one side, the 
a moved quickly; when circular, they moved 
slowly. From the history of a great many cyclones it 
was proved, he said, that they moved from 400 to 600 
miles a day with steep isobars, and that they rarely 
moved 100 miles when they were circular. The hot, 
moist air as drawn in to the front of the cyclone, and 
taken up the centre ; and it was pointed out that part of 
the physiological effects observed in the front area of 
cyclones, where the pressure was falling, was probably 
due to impure air rising from the ground. me dis- 
cussion followed, in which Dr, Alexander Buchan, Pro- 
fessor Knott, Mr. Omand, and Professor Crum Brown 
took part. 





CaTaLocurs.—We have received from the Allgemeine 
Electricitits Gesellschaft, of Berlin, a copy of a hand- 
somely bound and excellently printed volume giving illus- 
trations of electric tramways constructed by the firm in 
various parts of Germany, and in many foreign countries. 
A glance over the numerous names of non-German cities 
exhibits in a striking manner into how wide a field the 
company have extended their operations, and shows how 
much we ourselves have lost by the hostile spirit with 
which, as a people, we have _— the development 
of electric traction.—Messrs. Thomas Parker, Limited, 
of Wolverhampton, have sent us a copy of their pocket 
list of continuous-current dynamos, motors, and acces- 
sories. A copy of the firm’s general specification is 
printed in the volume, and giving certain particulars as 
to the construction of the machines.—Messrs. Robert W. 
Blackwell and Co., Limited, of 39, Victoria-street, London, 
S.W., have sent us a copy of their very complete catalogue 
of engines, electric tramway fittings, line material, cast 
welted joints, and the thousand-and-one sundries which 
f° to the complete equipment of a traction plant or a 

ghting station. An alphabetical index facilitates refer- 
ence toany particular item, whilst a marginal index makes 
it easy to turn up the section relating to any particular 
class of work. Numerous engravings. are ui to illus- 
trate the letterpress.—The Sun Fan Company, Limited, 
of 44, Thornton-road, Bradford, have sent us a copy of 
their new circular, giving prices and particulars of their 
patented fan, for which they claim a very mg i efficiency. 
—The Aultman Company, of Canton, Ohio, U.S.A., have 
sent us a copy of their new catalogue of rock-crushin 
machinery, road-making machines, scrapers, ploughs, an 
similar contractor’s plant. 


A PERMANENT Locus FoR THE RoyaL AGRICULTURAL 
Sxow Decipep Uron.—A special meeting of the Council 
of this Society was held on the 6th inst. at 13, Hanover- 
square, to consider the report of a committee appointed 
last July to inquire into the question of any modifications 
or alterations in the existing Show system which they 
might consider desirable after the present rotation of 





districts was completed in 1902. This report was dis- Ge 


cussed at length in a recent issue (see wate, In 
the unavoidable absence of H.R.H. the et of Wales, 
K.G. (President), the Earl of gota ae | (ex-President) was 
called to the chair. The Hon. Cecil Parker, as chairman 
of the special committee, formally moved the adoption of 
the report, which stated that the committee had arrived 
at the conclusion that if the Society’s Shows were to fulfil 
their a een in the future, without an unwar- 
rantable drain upon the Society’s general resources, it 
would be desirable that if possible they should be held 
— @ permanent location near some wy eo gee (prefer- 
ably in the centre of land). The 1 of rby 
seconded the adoption of the report. In the subsequent 
discussion Mr. Hornsby said the implement makers were 
divided as to the advantages of a fixed Show, which, if 
decided u should be in some town in the Midlands. 

. ‘ Marshall supported the report, and said that 
now was the time for change if changes were to be made, 
At the So of the Agricultural Engineers’ Associa- 
tion, nineteen of the large implement firms were in favour 
of a permanent Show, and nine of the small firms sup- 
ported the existing system. Some of the members urged 
that there should be delay, so that all the members of 
the Society should be consulted, but ultimately the 
motion for the adoption of the report was carried by 38 
votes to 4. It was next agreed unanimously that the 
Committee be reappointed, with instructions to make 
inquiries as to any possible sites for a permanent show- 
yard, and to prepare estimates of expense, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday, 

Sheffield and the Midland Railway.—The block ae 
has been on the Midland ee ne both north and south 
of Sheffield, must have convinced the directors that the 
work of adding to their lines of rails and increasing their 
siding accommodation has not been undertaken a day too 
soon. Upon various contracts which will improve their 
local service some 800,000/. will be spent. Of this 
215,888/. has been allocated to the alterations at the 
Sheffield station and the widening of the lines between 
it and Dora and Totley. A great deal of the work of 
excavating, bridgebuilding, and so forth, has already 
been carried out. 


North-Eastern Railway Enterprise.—The North-Eastern 
Company are expending large sums of money with the 
view of catering more promptly and successfully with 
the enormous traffic with which they have to deal. Some 
time ago the directors decided upon an expenditure of 
1,500,000/. on a new high-level bridge over the Tyne 
at Newcastle. Now further ont abt different 
points on the system are to undertaken at a 
cost of about 1,000,0007. Some 160,000/. of this will be 
spent in enlarging the goods and mineral sorting sidings 
at Neville Hill, Leeds, and in building a e new engine 
house. Another proposal is to turn Northallerton into 
a second Normanton, and make it a centre for all goods 
traffic passing north and south. Other important changes 
and extensions are in contemplation. 


Messrs. Vickers, Sons, and Maxim.—The directors of 
this ompay have declared a dividend at the rate of 20 

rcent. They also —— to increase their capital by 

,000/. The shares be issued at 303. premium in 
the proportion of one to every three shares now held. 


Messrs. William Jessop and Sons, Limited.—The 24th 
annual meeting of the shareholders in the above Sheffield 
steel company was held on Wednesday, Mr. W. Jessop 
inthe chair. The report stated that the total amount to 
the credit of profit and loss account was 32,9057. 14s. 2d., 
out of which a dividend of 74 per cent. was declared. It 
was stated by Mr. A. Hills, a member of the board, that 
the company consume 80,000 tons of coal and coke per 
year, and that they were paying for it an average increase 
of 23. 6d. per ton. 


Iron and Steel.—A continued feature in the heavy 
trades ia the demands of the Government for munitions 
of war and stores. The armour departments are running 
night and day, and makers of all kinds of projectiles are 
being pressed for deliveries. Some firms are putting 
down more machinery to increase their output. The 
Government have also just placed with Sheffield makers 
considerable orders for forgings, chiefly for 9.2-in. and 
6-in. guns. Manufacturers of tyres, springs, axles, and 
other railway material are very busy, and the wagon and 
carriage builders have as much as they can do. The iron 
and steel houses as well as the rolling mills are working 
under pressure. 


Coal and Coke Trades.—There is no sign of any falling 
off in the demand for fuel. Coalowners still find it im- 
possible to supply the requirements of their customers, 
and more especially those of the railway and gas com- 

nies. Some of them have only a few days’ supply in 
rand, oreven less, and they are very pressing for de- 
liveries. Coal that is realising under contract 10s. per 
ton at the pit, is now making 16s. per ton in the market, 
and there are railway companies who are paying that 
price for it. Coal merchants can easily dispose of all they 
produce at high prices. 





Warsuips Burtt 1n GERMANY.—The private ship- 
building establishments in Germany have recently had 
some important orders for warships from foreign Govern- 
mente. During last year the firms of Germania, Kiel, 
Vulcan, Stettin, and Schichau, at Danzig, had in course 
of construction for the Russian Government: Three 
armoured and four to’ © cruisers and four torpedo de- 
stroyers; and for the Japanese Government: eight 
smaller torpedo-boats and a large cruiser of 9850 tons 
(Vulcan); whilst the Schichau establishment has been 
engaged in oat oer cruisers for Italy; and the 


rmania shipyard built a cruiser for Brazil. 





GUNPOWDER FOR CoaL MinEs.—Messre. Curtiss and 
Harvey, Limited, of 3, Gracechurch-street, London, 
have introduced a new gunpowder, which the Home 
Office has put on the ‘‘ Permitted List” for use in dan- 
gerous coal mines, The composition of this new powder, 
which is named “‘bulldog,” is given in the subjoined 
Table in comparison with ordinary blasting powder, 
which is, of course, prohibited in dangerous mines : 


Ordinary Bulldog 

Blasting Powder. Powder. 

per cent. per cent. 
Saltpetre aes so tag 61,92 85 
Sulphur... —... es 15.06 1 
Charcoal and moisture 23.02 14 


In the ‘‘ bulldog” there is an immense reduction of 
agents that may produce inflammable matter, with a 
large increase of the uninflammable and oxidising agent. 
Carbon dioxide and ni are uced in excess, and 
quench all attempts at e. large number of ex- 
riments in mines have been made with this powder by 
. Donald M. D. Stuart, who reports that, compared 
with the best quality blasting powder, the ‘‘bu “% 
developed equal spreading — and equally distributed 
its energy through the mass the coal, opening it 
without shattering or making slack. Slightly smaller 
quantities are required for equal quantities of work, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIppLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, and the market 
was very cheerful in tone; but, though inquiries 
were pretty numerous, the amount of business actually 
transacted was not large. This was accounted for 
by the fact that pig-iron consumers have bought pretty 
heavily for spring delivery, and were consequently in 
no great hurry to placa further orders. Continental 
customers, however, displayed a desire to do business, and 


their summer requirements are expected to be on a large 
scale. Mostsellers adhered firmly to 70s. for early f.0.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, but they 
did not really obtain it. For named brands, however, 70s. 
was several times paid. No. 4 foundry pig was 69s. 6d., and 
grey forge about 69s., while 72s, 6d. was generally quoted 
for No.1. Middlesbrough warrants opened 69s. 8d. and 
closed firm at 693. 9d. cash buyers. Inquiries for east 
coast hematite pig were fairly numerous, and pur- 
chasers were prepared to give 803. for early delivery of 
Nos. 1, 2, and 3—a figure at which some business was 
done, but several producers asked 82s. 6d., and were not 
disposed to take less. Middlesbrough hematite warrants 
were not quoted, there having been nothing doing in them 
for nearly a month. Spanish ore was steady. Rubio was 
about 21s. for early delivery here, and freights Bilbao- 
Middlesbrough were fixed at 6s. 14d. for early tonnage, 
but inquiries on forward account elicited higher — 
tions for freights. To-day the market showed no c 4 
so far as rates for makers’ iron were concerned. The 
only alteration was in Middlesbrough warrants, and they 
fluctuated a good deal, dropping to 69s. 3d. at one we 
of the day, but by the close of the market they were firm 
at 69s, 10d. cash buyers. 

Manufactured Iron and Steel.—In the manufactured 
iron and steel industries a healthy state of affairs exists, 
and the outlook is bright. Many firms have orders 
already booked which will keep them in full swing for 
some months to come, and inquiries concerning new work 
continue to be made on a rather extensive scale. Prices 
are hardly quotably changed, but the tendency is de- 
cidedly upwards. Common iron bars are 9. 3 best 
bars, 9/. 15s.; iron ship-plates, 87. 5s.; iron and steel ship- 
angles and steel ship-plates, each 8/. 2s. 6d.; and heavy 
sections of steel rails, 77. 5s.—all less the customary 24 
per cent. discount except rails, which are net at works. 

Coal and Coke.—Fuel, on the whole, is steady. The 
demand for coke for local consumption continues very 
heavy. Average blast-furnace qualities delivered here 
over a period are fully 26s. 6d., and where prompt de- 
livery is insisted upon a good deal more has to be paid. 

Rumoured Extensive Sale of Works.—On Tees-side 
rumour is current that Sir Christopher Furness has pur- 
chased the Stockton Moor Iron and Steel Works and the 
West Hartlepool Iron and Works. The sum of half-a- 
million is mentioned in connection with the purchase. 
We have reason to believe that this is correct. About 
twelve months ago . W. Gray, of the firm of 
Messrs. W. Gray and Co., shipbuilders, West Hartle- 
ea, purchased the two Stockton Iron and Steel 
Vorks, and also the West Hartlepool Iron and Steel 
Works, and since then the combination has worked very 
successfully, Now Sir Christopher Furness has joined 
Mr. Gray, and the concern is to be turned into a limited 
liability company with a capital of nearly one million 
sterling. The —— will be issued shortly, and when 
the company has been floated various important de- 
velopments will be carried out. 

Works Extensions at Stockton.—Some time ago, in order 
to meet the large demands upon their manufacture, the 
Bowesfield Iron and Steel Company pro to erect 
four new mills at their Stockton works. These important 
extensions have been completed, and the whole of the 
mills are now working, employing their full complement 
of men, which includes nearly 150 extra hands. The addi- 
tional mills increase the output of the company by up- 
wards of 200 tons per week, and also affect the galvanising 
department of the works to an appreciable extent. 





NOTES FROM THE SOUTH-WEST. 
Cardiff. —The steam-coal trade has shown less strength. 
he best descriptions have been quoted at 203. to 21s. 

per ton, while secondary qualities have brought 18s. to 
19s. per ton. In the house-coal trade No. 3 Rhondda 
large has been making 233. per ton. The demand for 
coke has continued good ; foundry qualities have made 
32s. to 33s, per ton, and furnace ditto, 28s. to 30s. per ton. 
As regards iron ore, the best rubio has been quoted ab 20s. 
to 20s. 6d. per ton. 


Pembroke Dockyard. 


labour in this dockys —The estimated expenditure for 


) rd in the financial year 1899-1900, is 
190,759/. In this total the Spartiate figures for 66,3400. ; 
the Royal yacht, for 75,529/. ; the Drake, for 38,9000. ; 
- the Essex, for 10,0000. The expenditure proposed 
= labour in the same dockyard for 1900-1 is 160,450. 
- this total the Drake figures for 84,000. ; the Essex 
or 66,450/. ; and a new armoured cruiser for 10,000/. 


tune ork at Devonport.—Of the vessels now building at 
Vonport, the line-of-battle ship Implacable will be 
pompleted at a cost of 1,002,876/., of which 298,493/. will 
be xpended after = 1. On the line-of-battle ship 
a — 332, 1267. will be expended during the next 12 
months ; so that by 1901 only about 230,575/. will be re- 
one to complete her. The line-of-battle ship Mon 
advanced to the extent of 73,693/. by the end of 


will have to be spent on her, so that by April, 1901, she 
will be in the completing stage of her construction. Two 
new vessels—one & line-of-battle ship, the other a cruiser 
—are to be laid down. The line-of-battle ship will be an 
improved Montague; and although her design has not 
yet been settled, it has been decided to build her on No. 3 
slip, as soon as the Montague is launched, and to advance 
the early stage of her construction to the extent of 
34,5047. by the end of the next financial year. The 
cruiser will of the second class and will occupy 
No. 4 slip. 


The ‘‘ Spartiate.”—The Lords of the Admiralty have 
ordered the Spartiate, which was launched from Pem- 
broke Dockyard on October 27, 1898, and which has since 
been fitting out there, is to leave for Portsmouth on 
March 28, to be completed and commissioned. 


North’s Navigation Collieries, Limited.—The_ twelfth 
—— — of North’s Navigation Col- 
lieries, Limited, was held on Tuesday, in London, Mr. 
J. J. Smith, presiding.. The chairman, ‘in moving the 
adoption of the directors’ report, said the quantity of 
coal raised in 1899 was larger than in any previous 7, 
amounting to 1,126,815 tons, In the first year of the 


company’s operations—in 1889—the quantity rai was 
582, B00 tons, and the output had, therefore, Sav nearly 
doubled. he coke made last year was 103,000 


against 61,000 tons in 1889; and at present he was pl 
to say they were producing 2500 tons weekly which re- 
presen 130,000 tons annually, or more than double 
the output at the time the company was formed. The 
profit, too, last year was much ter than in any pre- 
vious year. This changed condition of things was the 
result of a judicious outlay of money in the development 
of the company’s valuable coalfield, the adaptation of 
labour-saving machinery, and the improved selling price 
both of coal and coke. The report was adopted and a 
dividend was declared upon the ordinary capital of the 
company at the rate of 10 per cent. per annum. 


_ The Swansea Valley.—Trade throughout this district 
is generally good. Steel plant at Tentions continues 
regularly employed, and a similar activity is observable 
at Pontardawe, Upper Forest, Dyffryn, &c. Foundries, 
engine — wagon dépéts, and other establishments 
are usy. 





‘ MISCELLANEA. 
THE first Danish-built locomotive, constructed at the 
Vulcan Works at Maribo, had its trial trip the other day 
and gave universal satisfaction. 


The Council of the Iron and Steel Institute has de- 
cided to award the Bessemer Gold Medal to M. Henri de 
Wendel, of Joeuf, Meurthe-et-Moselle, France. The 
—— will take place at the annual meeting to be 
eld in London on May 9. 

A new floating dock has been constructed for Sandef- 
jord, Norway. Its length is 228 ft., breadth 64 ft., and it 
is the largest floating dock in Norway. Its lifting capa- 
city is 1600 tons, and it is able to take vessels of 15 ft. 
draught. 

The Boilera Registration and Inspection Bill, intro- 
duced into the House of Commons on Wednesday last by 
Mr. Fenwick, was withdrawn on a promise by Mr. 
Chaplin that the Government would appoint a Select 
Committee to inquire into the whole matter. 


The Institution of Junior Engineers will hold a con- 
versazione’at the Westminster Palace Hotel on Satur- 
day, March 10. The guests will be received by the pre- 
sident, the Hon. Charles A. Parsons, F.R.S, and Mrs, 
Parsons, by the chairman, Mr. B. H. Joy, and Miss J 

at 7 p.m. on the date named. 

A meeting of the Newcastle branch of the British 
Association of Draughtsmen will be held in the read- 
25, Westgate-road, Newéastle-on-Tyne on 


oy, 


ing-room, 
Fraday March 9, at 7.45 p.m., when a discussion will 
take place on Mr. J. King’s paper on ‘‘Some of the 


Characteristics of Sea-going Vessels.” 


The size of vessels employed in the ore trade of the 
Great Lakes, North America, has been constantly in- 
creasing for some years past, and one of the vessels 
recently launched measures no less than 478 ft. by 52 ft. 
by 30 ft. deep. This boat is the John W. Gates, and has 
been built for the American Steel and Wire Company. 
A new steam-ferry connection with Denmark is under 
contemplation, viz., from a point, Syltholm, in the Island 
of Lolland (Denmark) to the German island of Fehmern, 
with a new railway to Liibeck, vid Neustadt. A railway 
will also have to be built from Nykjébing to Syltholm, 
anda commodious harbour will have to be constructed at 
the latter place. 
The steam turbine seems to have come to stay. Orders 
for two turbo.generators of 1000 kilowatts each have been 
with Messrs. C. A. Parsons and Co, of the 
Fieotcn Works, Newcastle-on-Tyne, by the Newcastle 
and District Electric Lighting Company. Each set con- 
sists of two continuous-current dynamos coupled to a 
steam turbine. The designed voltage is 500 volts. 


The authorities at the Royal Spanish Arsenal at Trubia 
are about to put down an installation of hydraulic presses 
and pumps for the manufacture of cartridge-cases for 
i om. from 2 in. to 6 in, calibre. The plant, 
which has been made by the Waterbury Farrell Foundry 
and Machine Company, of bet cog’ Conn, U.S.A., 
will arrive in Spain shortly. Messrs. Jeremiah Head and 
Son, of Westminster, are the engineers. 


The Government of New South Wales annnounces 


Harbour, the width being some 1880 ft., and the height 
of the bridges 180 ft. above sea level. If no tender is 
accepted — of 10007. and 500/. respectively will 
be given for the two best designs. Partic are to be 

from the Agent-General for New South Wales, 9, 
Victoria-street, Westminster. 


It is reported that the engineers and workmen engaged 
on the Jungfrau Railway suffered severely at the outset 
from a peculiar kind of mountain sickness. At the end of 
a sojourn of eight or ten days, at a level of 8500 ft., the 
whole party were taken with violent pains round the 
teeth and jaws, which increased during a period of three 
days, and then abated and finally disappeared. The 
incident has been repeated on the arrival of new-comers, 
who apparently require to become acclimatised. 


Complaints have long been made as to the apathy of 
British and Irish farmers in allowing such enormous 
orders for butter and dairy produce to pass every year to 
foreigners. Of late Irishmen have woke up, and have re- 
captured a portion of the trade. This class of traffic has 
accordingly become of such gf ance to justify the 
City of Cork Steam Packet Company undertaking the 
expense of equipping their steamers with refrigerating 
plant. Two vessels, viz., the Kinmare and Glengarrif, 
are now being thus fitted by Messrs. J. and E. Hall, 


Limited, of Dartford 


Some experiments have gre | been made iy the 
company working Kermode’s liquid fuel system of 79, St. 
Domingo- vale, Liverpool, with a view to ascertaining 
the comparative efficiencies obtained in the use of oil for 
boiler heating, in the one case when steam is to 
spray the oil and in the other when the spraying is done 
by air. The trials, which were made on a fairly exten- 
sive scale, showed that with a properly arranged air 
system 12.9 Ib. of water could be evaporated from and at 
212 deg. per pound of crude Borneo oil, whilst with steam 
jets the evaporation was but 9.4 lb. of water. 


A writer to the Engineering and Mining Journal of 
New York makes certain interesting statements concern- 
ing the way in which certain ‘“‘ wild cat” copper mines 
are being worked in Arizona. The copper in one case 
has been purchased at 2.90 dols. per unit and sold as 
matte at 2.6 dols. to 2.80 dols. ; but in spite of the loss 
involved, dividends are being paid out of capital in 
the hope of attracting the Eastern inventor. This pro- 
ject, it seems, is applauded by the local papers, who 
**don’t care how muc — skin the Eastern, so long as 
they (the promoters) spend lots of money in the country.” 
The whole business would seem to closely resemble the 
state of affairs described in ‘‘ Martin Chuzzlewit.” 


The undertaking of Messrs. Laird Brothers, the well- 
known ship and engine builders of Birkenhead, is to be 
turned into a limited liability company, with a capital of 
450,000/., divided into 60,000 5 per cent. cumulative pre- 
ference shares of 5/. each, and 30,000 ordinary shares of 
— “7 — The whole of en latter are being 

en by the vendors in part payment of purchase money, 
No part of the issue of preference shares has been under- 
written. The necessity for the conversion has arisen from 
the sad losses the company experienced in the deaths of 
Mr. John Laird at the beginning of last-year, and of Mr. 
William Laird a few weeks back, Certain capital pay- 
able to the executors of these gentlemen must be re- 
placed, and hence the appeal to the public, The com. 
pany own five graving d with Tr? workshops 
and boiler s, the latter being equipped for the con- 
struction of water-tube boilers. @ average profits for 
the three years ending May 31 last have been over 60,000/, 
per annum. 





Tux Nation’s Suppiy OF WATER AND ITs EFr¥EcTIvVE 
ConTRoL.—At a meeting of ri iation of 
Water Works Engineers, on the 17th ult., Mr. C. E. 
Jones read a paper on this subject, in which he referred 
to the lack of control over the apportionment of water- 
gathering areas for the supply of towns, and to the 
necessity for a National Water which he proposed 
should consist of representatives of the law, geology, hy- 
draulic engineering, chemistry, and meteorology, bein 
at the same time practical proficient men of soun 
judgment and common sense. Its jurisdiction might 
include the control of all fresh water streams, rivers, 
watersheds, and other sources of supply not already com- 
mitted to tbe care of conservators. Amongst many other 
— — it could — would be oo oe 
of the few unappropriated gathering grou and the 
division and reps amor of such as are not fully or ad- 
van y utilised, and the apportionment of water on 
just and equitable 7 i ae 2 to such as are entitled 
to participate in benefits of each particular source. 
Powers of entry and inspection, authority to call for 
information, re retorns, and analyses, and to receive 
exidence on oath, and to direct prosecutions for polluting 
water, should be within its s of operations. The 
appropriation and allocating of what is fair as compensa- 
tion water, determining mean local,rainfall and the grave 
question bed ip trom areas from pollution, might be rele- 
ted to and determined by the , who in cases of 
ispute should decide and define the areas to be supplied 
by overlapping and competing undertakings, and secure, 
where Ganeth, int ication between the trunk 
mains and works, while joint schemes of supply, and even 
the amalgamation of existing und could be for- 
mulated and carried in effect by its means. Existiog 
well-managed boards should be allowed to continue, and 
all indubitable rights be preserved intact where not proved 
to be inimical to public welfare ; but new schemes for the 
uirement of additional supplies should be submitted to, 
receive the sanction of, the central before 











this month, Twelye months later, an additional 232,764/, 


that they are prepared to receive at Sydney up to August 1 
next tenders for a road and railway bridge across Sydney 





being allowed to proceed. 
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THE STATUS OF NAVAL ENGINEERS. 


THE annual statement of the First Lord of the 
Admiralty for this year informs the public that 
the promotion, status, and pay of engineer officers 
have been recently considered by a Committee of 
the Board of Admiralty, with the result that certain 
changes "have been approved. These changes are 
satisfactory so far as they go, but then they go such 
a little way. 

The list of Chief Inspectors of Machinery has 
been increased from five to eight, aud that of In- 
spectors of Machinery from eight to thirteen. 
That is to say, there will be seven more Inspectors 
to carry out their ever-increasing 
duties. The Engineer-in-Chief has been given the 
relative rank of a rear-admiral, The rank of staff 
engineer has been abolished. Uhief engineers will 


1! rank with lieutenants of and above eight years’ 
831 | seniority, while ongneet on promotion will rank 


with lieutenants of less than eight years’ seniority, 


1 | instead of, as formerly, with, but after, lieutenants. 


In other respects the relative rank of engineer officers 
remains unc . In to pay, there are 
to be some slight alterations. Engineers, on pro- 
motion, will have 10s. a day, after four years lis, a 
day, and after eight years 12s. a day. ese rates 
are still below those advocated many years ago, 
excepting in the case of engineers on promotion. 


835 | It is not, however, the matter of payment that need 
g37| be considered just now. 


From the . engineers’ 


point of view no doubt it is a serious matter, but so 
far as the efficiency of the Navy at large is concerned 





there are other things which more need attention. 





The first of these is that dealt with by our corre- 
spondent ‘‘X.” last week—the question of rank. 
The Engineer-in-Chief has been given the rela- 
tive of rear-admiral,’ whilst engineers are 
to rank with lieutenants in the d stated. The 
absolute foolishness of this relative rank is almost 
beyond: belief. Hither the engineer is worthy 
of rank, or he is not. If he is of no more 
importance than a warrant officer, why can- 
not the Lords of the Admiralty have the 
courage to say so? If, on the other hand, the 
position the engineer holds and the education he 
receives entitle him to be considered a commis- 
sioned officer, why not have the honesty to give 
him. his rank and a corresponding title? The answer 
is that the engineer is only a civilian. He is a 
naval officer holding a commission ; but still he is 
a civilian. He is clothed in-a naval uniform, he 
wears a sword, he is forced to spend compara- 
tively enormous sums on gold lace, he risks his 
life in. trying to take the lives of others, but he is 
only acivilian! In time of war he would be at a 
station of probably as great danger as that of the 
commanding officer, and one testing to the full the 
higher quality. of courage which does not depend 
on the excitement of battle ; he would be isolated 
in_ his: department with two or three hundred men 
trained to the use of arms depending on him, he 
has responsibility for the warlike appliances, he 


>| may be ordered ashore to fight, he. cannot resign 


his position without leave, he is subject to. military 
discipline and military control, but he is only a 
civilian! 

There is no getting away from the absurdity of 
the contention. The naval authorities at the Ad- 
miralty must recognise this, for they have created 
the fiction of. relative rank to disguise the position. 
The engineer has relative rank to a lieutenant. 
He is not a lieutenant’; any more than a lieutenant 
is-a colonel, or a colonel a chief justice, or a chief 
justice a lord mayor. These might possibly all 

ave the same relative rank, but before that can 
happen each respectively must have his individual 
rank. Relative rank by itself is illogical, it cannot 
exist. To be in relation to something else, a thing 
must first be... But the rank of the naval engineer 
is, we are told, not absolute ; it does not exist, 
and yet it is relative to something that does. The 
lieutenant R.N. can hold relative rank with a 
captain R.A., because he is a lieutenant; but 
the naval engineer is nothing. Even if the 
Escobars of the Admiralty can persuade us that 
this phantom rank, which does not exist, can con- 
fer a parasitic dignity through a relation to some- 
ning that does exist, how much better off is the 
naval engineer? The Engineer-in-Chief has now 
the relative rank of a rear-admiral ; but if Sir John 
Durston were ordered away to sea to-morrow, it is 
possible he might find himself. under the-orders of 
a gunner, a boatswain, or even an able-bodied 
seaman. Supposing, by some fatality, there were 
none of the military branch left on board his ship 
—nothing but the engine-room staff; he could not 
enforce any order he might give to the humblest 
stoker, because he would have no power to punish ; 
there would be no midshipmen, nor boatswain, nor 
gunner for him to complain to and ask to punish 
the offender. 

The. supposition is, doubtless, extravagant ; be- 
cause, in the first place, Sir John Durston is far 
too valuable an official to send to sea,. But really 
things hardly less fantastic have occurred. 

It is generally supposed, and indeed has been 
stated on what most. people would consider good 
authority, that the chief engineer has full command 
of. the engine-room: staff, subject only to the 
captain’s authority. If this were so, no engineer 
would complain, for all recognise that at sea the 
paramount authority must be vested in one man, 
_ that —_ the en or a matter of fact, 
owever, the engineer ts) wer to give 
orders and no means of enforci ; deatiniias. ff a 
stoker, say, does not’ choose to obey an order from 
the chief engineer, the latter has no power to put 
the.man ‘under arrest. He can send for the 
master-at-arms or ship’s corporal to take the man 
on deck,’ but if these officials do not choose to 
carry out the wishes of the engineer, the latter has 
no power, to make them do so. He can, ' however, 
complain to the officer of the watch, who may or 
may - not. support’ the engineer. At the same 
time, the master-at-arms or ship’s corporal would 
be quite within «his right, and would not be 
liable to punishment for not acceding to the 





engineer’s request. In any event, the case has to 
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be argued out. Perhaps an actual instance that 
comes to us on very good authority may best serve 
to illustrate the case. A senior engineer officer 
ordered a second-class stoker to remove some 
brushes which had been left on the engine-room 
gratings. The man refused, and swore at the 
officer, who went on deck and complained to the 
second lieutenant, the commanding officer at the 
time. The engineer was asked if he had any evi- 
dence to corroborate his statement, and though 
another engineer had heard what occurred, the 
charge was dismissed. That, of course, is a gross 
case ; so is that of the engineer officer who com- 
plained that a stoker was asleep on duty, and was 
reprimanded for letting the man go to sleep ; but 
the incidents show the absurdity of the regulations. 
They refer more especially to a past era. Practi- 
cally things work more smoothly than they did 
formerly, but the lack of control over their men 
on the part of engineer officers is still a weakness 
in the Fleet, and would be a grave source of 
danger in time of war. 

The latter statement may be made generally of 
the complete subordination of the engineer officer. 
The public are apt to look on this matter in the 
light of a little personal contention between the 
‘*real” naval officer and the engineers. That is 
a very false view to take of the subject. As a 
matter of fact, the majority of the older engineer 
officers in the service are averse to any stirring up 
of the question. A good many are, in any case, in 
a far better position than they or their parents ever 
hoped for at the commencement of their career. 
Moreover, they know the difficulty of moving the 
Admiralty to any reform ; whatever comes the pre- 
sent state of things will last their time. The younger 
men who have ambition, soon learn that to ad- 
vance their own fortunes it does not do to get the 
name of “ agitators.” Asa rule, the executive 
officers acknowledge that the engineers are “‘ a 
good deal put upon,” but though naval officers are 
probably, take them all round, the truest and most 
straightforward body of men in the world, they are 
also thickly encrusted with class prejudice. It 
would be very difficult to make them see the 
wisdom, or justice, of encroaching upon those 
privileges they consider at once their just rights, 
and for the good of the service. 

The question, however, has a wider bearing 
than the relative rights of executive and engi- 
neer officers, or even that sacred thing ‘‘ the good 
of the service.” The service is made for the coun- 
try and not for the purpose of supplying younger 
sons of good family, and young men with wealthy or 
socially ambitious parents, with highly respectable 
positions. We have an engineering Navy and we 
need get plenty of good engineers in it. The 
engineering branch must be made attractive for 
this purpose. If there were no other reasons— 
and there are plenty—that alone would be sufficient 
to warrant an agitation for engine-room reform. 
Probably we have nearly worked through the 
naval officer of the type of Sir Anthony Hoskins, 
who considered that a lascar with a bottle of 
oil, was a fair example of what was needed 
for a naval engineer. It is recognised now that 
‘‘engine driving” is not the only thing needful, 
but that the keeping in order and ready for the day 
of battle such a complex machine as a warship 
needs an intelligence of the highest order, and an 
education that must be, in the best sense of the 
term, scientific. Curiously enough it is the execu- 
tive officer who seems least able to grasp this. He 
sees black on the engineer’s hands and concludes the 
engineer is only a sort of superior stoker. The 
grease spots on the engineer’s jacket indicate a 
glorified description of artificer. Still things are 
progressing towards a better understanding; for 
when ‘‘the curl” finds a thing to be true, its 
acknowledgment is not long in forthcoming. 

The war in South Africa—a King Charles’ head 
to all writers of articles just now—has taught the 
British nation a good many things, and though it 
has established more firmly than ever our great 
national belief, the fighting qualities of our race, 
it has tended to shatter idols. Now we would 
be the last to shatter Be —. of the British 

le in the superiority of the British Navy, yet 
el are weak places that a naval war saehaiaae 
to the land war now — carried on would most 
certainly reveal to us. e might have, perhaps, 


not a Ladysmith or a Kimberley, but a Nicholson’s 
Nek or a Stormberg. Of course no Briton would 
doubt as to the end, but the sacrifice of life and 
treasure might be more than the occasion warranted. 





It is in the machinery department that failure is 
most likely to occur ; in fact, the whole ship is 
machinery, so it could hardly happen elsewhere. 
Numerically the engineering staff is dangerously 
weak, and for years past the Admiralty have been 
making bad substitutes for engineers. They have 
tried to convert stokers into artificers, and arti- 
ficers into engineers, whilst the engineers them- 
selves have had thrust upon them more and more 
useless clerical work, the preparation ofreturns never 
to be read, and other “ete Sy created by thoughtless 
regulations of which the creators have been too igno- 
rant or too idle to discover the use or uselessness. It 
is the fashion—it always has been—for after-dinner 
speakers, officials in Parliament, layers of founda- 
tion stones, and other platitudinarians to tell us in 
glowing periods that all is well with the British 
Navy. First Lords of the Admiralty seem to be 
chosen largely as they excel in this respect, and 
those who differ from them are alarmists, faddists, 
or are merely prompted by political motives. We 
should recommend to those who accept these roseate 
utterances as absolute truth to make an imaginary 
mobilisation of the Fleet, such as would be needed 
to meet the ‘‘ possible combination against us” we 
so often talk about, and estimate how many 
engineer officers would be available for active 
service afloat after a severe naval engagement, 
with ships to refit and losses to make up. The 
exercise would be quite as instructive as the naval 
war game that has been recently introduced. The 
Estimates for the coming year supply a total of 863 
engineer oflicers of all classes for Her Majesty’s 
Fleet, and we have 178 students under training. 

We have so often urged reforms in the engi- 
neering department that we are getting to be 
ashamed to repeat the same thing again and again. 
The first change needful is an adequate representa- 
tion of the engineering staff of the Navy on the 
Board of Admiralty. Until that comes about 
there will be little hope for efficiency. The Con- 
troller of the Navy represents matériel on the 
Board. He is a Rear-Admiral, and has no pro- 
fessional knowledge excepting that which he gets 
at second hand, and is filtered through him to the 
Board. There are, it is true, the Director of Naval 
Construction and the Engineer-in-Chief who may 
be consulted at any time, but their mouths are 
closed unless they are bidden to speak. The 
Engineer-in-Chief can do nothing to champion the 
class of which he is the professional head. That is 
no hardship to the engineering staff because they 
accepted the condition when they entered the 
service, but it is a hardship to the country because 
having no champion the engineering branch is 
not made attractive, and the best men are not 
drawn to this important branch of the service. 

The difficulty, however, is not to prove the need 
of an engineering side to the Board of Admiralty, 
but rather to indicate where the Engineer Lord 
is to be found. Some years back an effort was 
made in this direction, and ended in failure, fore- 
doomed from the first. The natural source of 
supply would be the ranks of the naval engineers ; 
but, unfortunately, the naval engineers have, 
from their youth upward, been so accustomed 
to subordinate themselves to the executive branch, 
that there would be little chance of engineering 
interests making much headway. Of course, a 
strong First Lord, determined to make the Navy 
the most efficient fighting instrument possible, might 
do much ; but where is one to be found amongst 
the old Parliamentary hands that are selected for 
the position? Mr. Goschen once said some things 
that might have led one to hope he would be the 
man. ‘‘ We have to think of the safety of our 
ships, and to consider whether the authority of the 
engineer is so great and well defined as it ought to 
be. If the engineers are to have equal pay, but 
inferior rank, that branch would not attract equally 
able and good men.” But that was said nearly a 
quarter of a century ago and in opposition, be it re- 
remembered. Since then Mr. Goschen has for- 
gotten many things and learnt many things. 
Among the latter might have been things to 
strengthen the views he formerly expressed. 
Perhaps as an instance as any is that 
which we call to mind fully reported in our 
columns rather more than three years ago.* It 
was in connection with an accident to the boilers 
of H.M. cruiser Blake, when a court - martial 
was held upon the chief and the senior engineers 
to the ship. The Court was composed entirely of 





* See ENGINEERING, vol. lxii,, page 465, 








executive officers, five captains, and the issue to 
be tried was one of a purely engineering nature, 
It was a question of fitting water-gauge glasses : 
Ought the chief to have personally superintended 
the artificer who did the work? There was no 
question that he was attending to what he con. 
sidered his most important duty in getting the ship 
under way ; the matter to decide was whether he 
was right in his selection. On this exclusively 
engineering problem the captains decided against 
the engineers, who were dismissed their ship and 
severely reprimanded. 

In spite of the greatly increased importance of 
the engineering department in the Navy; in spite 
of the higher education needed, the greater anxiety 
and responsibility ; in spite of the disappearance 
of masts and sails, the introduction of electrical 
machinery and the complexity of torpedoes and 
torpedo gear ; in = of the greater openings and 
opportunities for high-class engineers ashore, and 
the difficulty of getting good men for the Navy, 
the most Mr. Goschen can do—more than twenty 
years after he spoke the words above quoted— 
is to give the Engineer-in-Chief relative rank 
with a rear-admiral, and do something hardly worth 
remembering in regard to the chief engineers, 
His question put to the then First Lord of the 
Admiralty (it will be remembered he was in oppo- 
sition), ‘‘ Were they (engineer officers) to be classed 
with the military services?”, he has himself 
answered in the negative, as Mr. Ward-Hunt did 
at the time. He will not even allow engineer 
officers to sit on a court-martial held upon the 
humblest member of the engineering staff when 
purely engineering questions have to be decided. 


BRITISH CREDITORS AND FOREIGN 
DEBTORS, 

ENGLIsH manufacturers, who in these days of 
foreign competition are fortunate enough to secure 
orders from abroad, must sometimes experience 
difficulty in obtaining vo of the amount due 
under their contracts. Unwilling, as they generally 
are, to have recourse to litigation at home, they are 
doubly reluctant to embark upon a foreign law suit, 
and rather than press their claims, money lawfully 
due often remains long in the hands of foreign 
customers. Although the members of a firm may 
be content to allow money to remain overdue from 
foreign as well as from English customers, they 
probably do so under the belief that the ordinary 
relationship of debtor and creditor will exist 
between the foreign house and their own ; that if 
for any reason, their business is wound up, the 
money due will find its way into the hands of the 
receiver, or to put matters more generally, that it 
will be treated as an ordinary English asset, or 
chose in action of the firm whether in liquidation 
or not. 

In view of a recent case in the Chancery division, 
which was reported in the Times for February 26 
last, sub. tit.:‘*In re Maudslay, Sons, and Field, 
Limited,” the foreign creditor of an English firm 
apparently — a unique position among the 
many different classes of creditors to which the firm 
may look from time to time for payment of its just 
debts. Debts due or to become due to a limited 
company often form a very considerable asset in 
the annual balance-sheet. The floating charge 
which debenture holders frequently have over all 
the property of the company applies to good debts 
just as it applies to the more tangible property of 
the company. That foreign debts should be placed 
in a division by themselves is a startling, if not 4 
new, principle in commercial law. 

The facts of the above case, so far as they are 
material, were as follow: In October, 1899, the 
Vacation Judge appointed debenture-holders re- 
ceivers of the ‘‘ undertaking and of the property 
whatsoever and wheresoever ” belonging to Messrs. 
Maudslay, Sons, and Field, Limited. Among the 
company’s creditors were Messrs. T. Pigott and 
Co. Limited, whom it will be convenient to call the 
claimants. They held a dishonoured acceptance of 
the company. Among the assets of the company 
was a debt due from a French firm—Delauny et 
Cie, of Paris. Unable to obtain payment from 
Messrs. Maudslay, Sons, and Field, the claimants 

roceeded to attach the debt in the hands of the 

rench company and pay themselves out of the 
proceeds of such attachment, rather than allow the 
receivers to collect the amount for the benefit of 
the company’s creditors. 

It appears that, according to French law, a debt 
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can be assigned or charged, but in order to be 
operative against third parties, it is imperative (1) 
that the assignment be made by instrument in 
writing ; (2) that the ad valorem duty should have 
been paid thereon ; and (8) that formal notice in 
writing of the assignment or charge should, after 
such registration, be served upon the debtor by an 
officer of the French Court called or named a 
huissier. This statement of the law was made by 
certain French advocates for the purposes of the 
case under review. Inasmuchas neither the deben- 
ture-holders, nor the receivers appointed on their 
behalf, had taken the necessary steps, the French 
lawyers were of opinion that they could make no 
claim against the money in the hands of the French 
firm. The claimants, on the contrary, having com- 
plied with the due formalities of the French law, 
were ina position to obtain the full discharge of 
their debt, through the medium of the French firm, 
when the receivers applied to the Vacation Judge 
for an injunction to restrain the continuance of the 
French proceedings. The receivers having paid into 
Court asum of money sufficient to cover the debt 
and the entire cost of the French proceedings, the 
following questions arose (1) whether the debenture- 
holders were entitled to prevent unsecured creditors 
(such as the present claimants) from asserting and 
enforcing such rights as are given to them by French 
law against a French debt? In answer to this 
question Mr. Justice Cozens Hardy said that 
although the debenture- holders, according to 
English law, had a charge upon all the assets of 
the company, they could not restrain the claimants 
from seeking the remedy provided in the French 
Courts. In support of this finding he referred to 
the case of the Liverpool Mercantile Company v. 
Hunter (L.R., 4 Eq. 62]., 3 Ch., 479], where it was 
held that the mortgagees of a British ship were not 
entitled to prevent an English unsecured creditor 
of the shipowner from taking proceedings at New 
Orleans which wonld result in judgment against 
the ship in spite of the mortgage, which was re- 
garded as invalid by the Court of Louisiana. The 
learned judge applied the above principle to the 
present case, although the subject matter was a 
chose in action, which it was alleged could have no 
locality. The next question was whether the right 
of the debenture-holders who had a good assign- 
mentof the debt, according to English law, was to 
prevail over that of the claimants who had a good 
assignment according to French law. In decid- 
ing this point the learned judge felt himself 
bound by the lex situs of the debt, which, as we 
have already seen, gave the claimants a good title 
according to French law. In support of this a re- 
ference was made to Dicey’s ‘‘Conflict of Laws,” 
where it is laid down by Rule 141 of the rules 
framed by the learned author of that work, that 
** An assignment of a movable which cannot be 
touched giving a good title thereto according to the 
lex situs of the debt (in so far as a situs can be 
attributed.to a debt) is valid.” Upon the third 
question, namely, whether the appointment of re- 
ceivers made any difference, his lordship was also 
against the debenture-holders. Although the Court 
has no power to vest property in another country 
i a receiver, it has power to authorise a receiver to 
take steps according to the laws of that country to 
get such property into his possession. Should 
any third persons (such as the claimants in the 
present case) show a better title than the receiver, 
the English courts have no power to deprive them 
of their rights. ‘The claimants,” said his lord- 
ship, cannot be held to be guilty of contempt of 
court.” In the event, judgment was given for the 
claimants, who were held entitled to the costs of 
the French proceedings. 
Although the principles laid down in the fore- 
going case may not be new, it will be conceded that 
ey are of considerable importance. Of import- 
ance, because they indicate a new way of obtain- 
ing payment of old debts ; of considerable import- 
ance, because of the difficulty which is often experi- 
enced in securing more than a few shillings in the 
pound from the ruins of a company or other con- 
cern which is on its last legs. Of course, the law 
of F rance—as compared with that of other foreign 
countries—may present peculiar advantages to 
ose who wish to steal a march on their co- 
creditors, but so far as we able to judge from 
the statement of French law, as made by cer- 
tain French advocates for the purposes of the 
ie under review, a creditor may adopt the fol- 
Wing course. Furnished with knowledge that the 
m or company which owes him money has 4 





debtor in Paris, he gets an acknowledgment of the 
debt from the English company. Now, according 
to French law, any creditor, whether French or 
foreign, can, if he holds an acknowledgment of debt 
signed by his debtor, such as a bill or acceptance, 
attach in the hands of a third party the sums or 
bills which may belong to his debtor, and thus 
prevent the same being handed over to him. Upon 
production of such an acknowledgment, the French 
debtor of the English company may be cited to ap- 

ear before the Tribunal Civil of the Seine, which 

as power to declare the attachment valid and order 
the funds attached to be handed over to the attach- 
ing creditors, thus conferring upon such creditors a 
preference which would never be allowed in this 
country. 

In deciding that the assignment of a chose in 
action is to be governed by the laws of the country 
where the assignment is made, Mr. Justice Cozens 
Hardy was guided by an expression of opinion on 
the part of a learned writer upon questions of inter- 
national law. Were the validity of the French assign- 
ment to be tested in our own country, it is clear that 
the rights of the debenture-holders would have been 
preferred to those of Messrs. Pigott and Co. While, 
therefore, this element of doubt exists which may 
conceivably be otherwise dealt with in a higher 
court, it is not right to attach too much import- 
ance to the present position. Should it stand, 
however, the rights of manufacturers and their 
creditors, and the liabilities of the secured deben- 
ture-holders of a company, are seriously affected. 
Thus the manufacturer who has given an acknow- 
ledgment to an English creditor may find his 
accounts squared up in a manner not suited to his 
immediate requirements : the creditor, unable to 
secure payment of an account by frequent dunning, 
may call in aid the laws of a foreign country ; 
while the debenture-holder who has invested his 
money upon what appeared to be a gilt-edged 
security, may find that security greatly diminished 
by the astuteness of the company’s creditors. In 
conclusion, the dangers which this new decision 
has been brought to light—if, indeed, they are so 
real as we are ne to surmise—appear to be 
such that no legislation in this country can set 
them right. 





RUSSIAN MERCANTILE MARINE. 
WE have from time to time brought the Trans- 
Siberian Railway before the notice of our readers 
and indicated some of the probable results from a 
commercial point of view. We-have also shown 
that many of the political problems which have 
recently arisen in the Far East, have been brought 
about by that great undertaking, and that, in short, 
the engineer is the real revolutionist. We have 
pointed out the necessity of looking at the various 
aspects of a subject, as there is a danger if atten- 
tion is directed too exclusively to one, that its real 
meaning and importance is overlooked. The terri- 
tories of Russia are so enormous, her resources 
are so large and her ambitious or legitimate 
aspirations so extensive and numerous, that it 
is difficult to observe all her developments at the 
same time. Still, as we have more than once 
indicated, so far as we can see the interests of 
Britain and Russia are not antagonistic, but comple- 
mentary, and the task of the statesmen is so to guide 
affairs that there will be neither unnecessary fric- 
tion nor an open conflict, but the welfare of all 
concerned promoted. Misunderstandings can only 
be prevented by complete knowledge of each other's 
doings, and a recognition of the movements which 
are rendered necessary by industrial developments. 
We have not hitherto considered Russia as a Power 
likely to develop an extensive mercantile marine, 
but it is evident that she is determined not only to 
ush on the development of her railway system, 
bat also to supplement that by an adequate mer- 
cantile marine, especially for use in the Far East. 
The last report of the Acting-Consul~ General 
Mackie, of Odessa, contains some interesting in- 
formation on this subject, the chief points of which 
we propose to place before our readers. 
wenty years, ago the Russian merchant fleet in 
the Black Sea was of such diminutive proportions 
that, for lack of craft, blocks of freight, even in the 
home or coasting trade, were of frequent occurrence, 
while a participation in the carrying trade with 
foreign countries was beyond its strength. In the 
year 1877 the means of transit at the disposal of 
the Government proving altogether inadequate, in 
view of the situation then existing, an appeal to Rus- 


sian patriotism was resorted to. Voluntary con- 
tributions were collected in towns throughout 
Russia for building a fleet that in time of peace 
would serve the of commerce, and act as 
an instrument of national defence in the event of 
war. In the course of a few months sufficient 
funds were raised to purchase four steamers from 
a German firm. These vessels were employed for 
transport purposes during the Turco-Russian war, 
on the termination of which, in 1879, « steamship 
service was organised between Odessa, Vladivos- 
tock, and Saghalien, with ports of call in India, 
China, and Japan. With the growth of this trade 
new vessels were added to the fleet, while the old 
vessels were either taken over by the Government 
or sold. A little over 10 years ago the fleet con- 
sisted of seven vessels of an aggregate displacement 
of 21,152 tons, the largest vessel being tons, 
and the highest speed attained 13} knots. From 
the following Table it will be seen that the increase 
in numbers and tonnage has been considerable, 
while all the old vessels have been replaced by 
new : 














| Indicated 
| Date of | Displace- Ave 
Name, Horse- 
Launch, ment. Power. Speed. 
tons knots 
Kostromo .. ys +.| 1888 7,975 2,600 18 
Orel .. “és me --| 1889 7,990 9,600 19 
Saratov... ae -»| 1891 8,556 10,000 19 
Nijoi Novgorod .. --| 1891 7,879 1,656 10 
Yaroslav .. be -.| 1892 2,635 2,500 12 
Tambov... ae --| 1898 8,635 2,500 1 
Petersburg . . a --| 1894 9,500 10,500 19 
Khabarovsk me - | 1895 2,500 1.800 12 
Kherson.. 28 --| 1895 10,225 13,000 19 
Viadimar .. pers --| 1805 10,500 3,200 18 
Voronej.. a -.| 1896 10,500 3,200 13 
Ekaterinoslav .. -»| 1896 10,500 8 200 13 
Kiev .. yi ie --| 1896 10,500 8,200 13 
Moskva... oe -.| 1898 14,000 15,500 16 
Total.. ak jm oe 127,895 

















With the addition of a new cruiser, now in course 
of construction, the fleet will number 15 vessels, 
of which one, however, is a cargo steamer of the 
ordinary tramp type. Five are cruisers in the 
proper sense of that word, with s of nearly 
20 knots, and fitted with the Belleville type of 
boiler, The passenger accommodation is of a high 
order, being up to the standard of that of most of 
the best liners. The, fare from Odessa to Vladi- 
vostock has been reduced, under the tariff now in 
force, from 50 to 38guineas. There is no second 
class, but in addition to the ordinary third class 
an improved third-class accommodation is provided 
for a limited number of passengers. The third 
class can provide berth accommodation for about 
2000 passengers, the fare being 12 guineas. The 
ports of destination of the first-class passengers 
are Vladivostock and Port Arthur, while the 
passengers themselves consist largely of army 
officers proceeding for service in the Far East, 
as' a result of the political developments in 
that part of the world, and business men enticed 
thither by prospects of great commercial activity. 
Emigrants are carried in considerable numbers. 
They mostly belong to the agricultural class, and 
settle in Eastern Siberia, the agricultural resources 
of which are being opened up with great rapidity. 
An exodus from European Russia has also re- 
cently commenced of artisans and trained factory 
hands, who are attracted to the East by a con- 
siderably higher wage, in consequence of a scarcity 
of skilled labour there. 














Ship- Shipments from | Soldiers, Passengers, 
=e to Fat East. * &o. : 
‘ar 
Year. Coie 
Vesse General | 
included). Cargo. Tea. |Outwards.| Inwards. 
tons tons tons number | number 
1890 = 6,567 8,229 6,160 4,486 1,572 
1892 «| 12,765 1,519 9,198 6,878 2,403 
1894 --| 932,225 10,101 11,874 8,991 4,639 
1896 .-| 51,080 xen sam 16,283 7,959 
1898 ++| 77,463 5,683 16,139 21,822 4,793 














* Statistics not published. 


In 1898 the number of — from Odessa for 
the Far East was 30, of which 10 were foreign 
vessels, against 28 of which 10 were foreign in 
1897. The bulk of outward cargo, amounting to 
some 50,400 tons, carried by vessels of the fleet, 
consisted of Government stores, railway material, 
and munitions of war, and the remainder 26,048 
tons of ordinary merchandise. On the return 





voyage these vessels brought about 28,000 tons of 
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merchandise, consisting of tea, copra, &c. The 
growth of this trade will be seen from the Table 
on the preceding page. h 

The occupation of Port Arthur and Talienwan by 
Russian troops has already produced an effect on 
Russia’s trade with the Far East ; and it is believed 
that the decree restricting the carrying trade be- 
tween the Russian ports to vessels under the 
Russian flag, which came into force at the begin- 
ning of this year, will give a great additional 
impetus to this exchange of commodities between 
European Russia and Eastern Siberia. The in- 
crease of shipping brought about in this manner 
will necessitate the purchase of new steamers from 
abroad, which is now feasible, as steamers for 
Russia constructed abroad are no longer subjected 
to customs duties. The persistency with which 
the administration of the Russian Volunteer Fleet 
looks to Great Britain to supply its needs is 
a flattering tribute to our shipbuilders. The Consul 
is of opinion that, in spite of the apprehensions 
entertained in some quarters that the cheaper cost 
of material and labour in Germany will oust us 
from the field, circumstances appear to justify a 
belief that orders for vessels for the Volunteer 
Fleet will continue to be placed with our yards so 
long as the latter retain their present pre-eminence 
in marine construction and engineering. 

Apart from the probable increase in the number 
of vessels belonging to the Volunteer Fleet and 
Russian Steam Navigation Company, a scheme is 
on foot to start a new steamship company for the 
establishment of a service between Odessa and 
Viladivostock, with ports of call en route. More- 
over, the Danish Union Steamship Company, of 
Copenhagen, with a fleet of seven steamers, and 
an aggregate tonnage of over 18,500 tons, are 
endeavouring to secure a share of the sea-carrying 
trade between ports of European Russia and 
Russian ports in the Far East. The company 
seeks to accomplish this by transferring its vessels 
to the Russian flag. The most important Russian 
shipping enterprise in the Black Sea is the Russian 
Steam Navigation and Trade Company, whose fleet 
numbers 69 steamers, with a displacement of 
151,758 tons, exclusive of small craft. The activity 
of this company, which is likewise subsidised by 
the Government, increases annually. Four steamers 
have recently been ordered, two of which will trade 
between Odessa and the Far East, and two between 

rts on the Baltic and the Black Seas. These 
acts show that not only are great developments 
taking place in the industries of Russia, but that, 
like Britain, she is seeking to extend her mercan- 
tile marine to all places which are likely to afford 
markets for her products, and that, above all, she 
is determined to have her share of the carrying 
trade to the Far East. 





GOVERNMENT REQUIREMENTS IN 
INDIA-RUBBER GOODS. 

Amone the manufacturers to whom the present 
troublous times have brought an increase of trade, 
and presumably of profit, must be classed the india- 
rubber manufacturers, several of whom have had 
the resources of their works sorely taxed in turning 
out recent War Office contracts in the limited space 
of time allowed them by the terms of the contract. 
The ‘‘ground sheet” is the main article in which 
the War Office has dealings with the rubber works, 
and of these there have been two orders of 100,000 
given out, besides several smaller orders, since last 
October. The ground sheet, in which the soldier 
rolls himself, consists of cotton cloth faced with 
a rubber compound and vuleanised, and is usually 
about 6 ft. by 3 ft. in dimensions. The Govern- 
ment specify the amount of rubber, sulphur, and 
other material to be used, but it would seem that 
at the present time, at al' events, small variations 
from the figures given are looked at with a lenient 
eye. What the manufacturers grumble at is the 
exactness with which they are expected to put in 
the eyelet holes. Unless the distance of these 
from the edge of the sheet, and from each other, is 
mathematically correct, the Nemesis of rejection 
is sure to fall on them, though it is apparent that 
any little variation really can make no difference 
to the utility of the goods. Besides chemical tests 
which, in the light of the known difficulties which 
surround the subject, are not too reliable, certain 
stringent mechanical tests are employed by the 
War Office to see that the goods conform to their 
requirements. Without going into the actual 
details, we may say that the chief test is that of 





breaking strain, a strip of the sheet being fastened 
in the jaws of a special machine provided with an 
index needle, and the tension is applied until the 
sheet is ruptured; if this occurs under a certain 
pressure the sheet is rejected. This test shows 
the quality of the cloth as well as the rubber, and 
it makes the rubber manufacturers careful not to 
buy any inferior material. A heavily sized cloth, 
for instance, will not stand the test, as it rots to 
some extent during vulcanisation. In fact the 
delay in executing some of the contracts has arisen 
from difficulties in obtaining at once the full amount 
of cloth of the particular quality required, rather 
than from any shortcomings for which the rubber 
manufacturers themselves can be held responsible. 
These rubber goods, belonging to the class known 
as textures, can only be made by such firms as have 
spreading machines, and a sufficient quantity of 
these to turn out a bulk of material in a short time. 
These conditions are not general among the forty 
odd rubber works which Great Britain possesses, 
many of the concerns being engaged in the mecha- 
nical rubber trade only, and so it has happened, as 
a matter of course, that the bulk of the present 
army contracts have gone to a comparatively limited 
number of firms, others not participating in the 
sudden rush of trade. For some reason, which to 
the lay mind does not seem at first sight perfectly 
clear, but which is no doubt justified, the ground 
sheets which are supplied to the cavalry differ from 
the infantry in that they are of double texture, 
that is to say the rubber lies between two sheets 
of cloth. Whatever may be the advantages of this 
material, it has the disadvantage of getting dirty 
quickly, and the dirt, moreover, cannot be removed 
anything like so easily as it can from the single- 
texture infantry sheet. Of this double texture 
the kit bags which the troops carry are also made, 
and it is hardly necessary to state that the regula- 
tion waterproof, which the officer carries as part of 
his personal outfit, is made from similar material. 
ith regard to the colour of the waterproof 
the indigo blue has largely given way this season 
to the all-pervading khaki, which it now seems 
possible to obtain in wool, though at the commence- 
ment of the war the troops were supplied with 
cotton khaki clothing, it having been found diffi 
cult to get the colour satisfactorily dyed on wool. 
We do not know what test, if any, the War 
Oftice requires khaki-coloured waterproofs to 
stand, but they used to be rather strict about 
the blue pattern, which had to stand the test of 
boiling for 10 minutes in a dilute sulphuric acid 
solution, by which means any substitution of log- 
wood for the more expensive indigo was detected. 
In this matter of equipment the India Office 
looks after its own wants, distinct contracts being 
arranged. Not that these are eagerly sought after, 
for the India Office has the reputation in the rubber 
trade of being a hard taskmaster, whose whims 
and crotchets in matters of unimportant detail are 
apt to prove somewhat irritating to those who have 
contracted to duly observe them. With regard to 
the Admiralty, there has been nothing very ab- 
normal about the business which has _ recently 
been transacted between this department and 
the rubber works, but still there is an increase 
on former years. The Admiralty contracts for 
large rectangular sheets of compound rubber, 
from which the valves, washers, &c., which are re- 
quired by the naval engineers, are cut out at the 
various dockyards. The rubber is supplied in 
three qualities, the amount of sulphur and mineral 
matter in each being fixed by the buyers, who look 
sharply to the goods being delivered of the exact 
composition required, the amount of sulphur used 
being the item on which the sharpest look-out is 
kept. The low limit of this element which is 
stipulated on the form of tender is a somewhat sore 
point with the rubber manufacturer, as it necessi- 
tates a long time of vulcanisation, which is, of 
course, equivalent to extra manufacturing cost. 
The wisdom of fixing this low limit of sulphur has 
been challenged by experts on various grounds, but 
the subject is too abstruse to be entered into here, 
and so far no relaxation in the stringency of its re- 
uirements has been allowed by the Admiralty. 
his rubber has to stand heat tests of one hour at 
270 deg. Fahr. dry heat and three hours at 320 deg. 
Fahr. moist heat, in order to show whether the terms 
of the specification requiring the use of the best 
uality rubber only have been duly complied with. 
ether this test is all that the exigencies of the 
case really require seems somewhat open to doubt, 
but, as we hinted already, there is a good, deal 


of experimental work yet to be gone through 
before the pers Bs rubber goods can be con- 
sidered as established on a thoroughly satis. 
factory basis. This condition of affairs has led 
occasionally to some amount of dispute when, in 
cases of rejection, the rubber manufacturer was un- 
able to account for the figures on which the 
chemical staff at the Admiralty dépéts based their 
decisions. One of our largest rubber manufac. 
turers rather makes a boast of the fact that he does 
not compete for Admiralty ordets on account of 
what he considers the vexatious conditions attached 
thereto ; and it certainly is rather a serious thing 
if a workman makes an error which leads, perhaps, 
to thousands of pounds’ worth of rubber being sent 
back, and for which there is no sale except at a 
figure considerably below cost price. Still, this 
state of feeling is not general ; and it would, indeed, 
be unfortunate if it were so, because the rubber 
trade of England cannot afford to let orders of this 
bulk go out of the country. In connection with 
the Admiralty contracts, it may be mentioned 
that the Department reserves the right to inspect 
the works during the process of manufacture, 
though it must be said that the offical visits are not 
very frequent or in any way inquisitorial. How- 
ever, every now and then some official, as often 
as not the chemist from Portsmouth Dockyard, 
goes on a tour of inspection. 

It has not been our desire to obtrude any ideas of 
our own as to whether any reforms are desirable in 
the details of the Government rubber contracts; but 
there is one point which seems to call for attention 
in any reference to the subject, and this has to do 
with the sealed samples which may be inspected by 
intending contractors. It has long been a source 
of complaint that the sealed samples belong to 
a past age, when the rubber trade in many of its 
branches had hardly emerged from an embryonic 
condition, or to speak rather darkly, before various 
rites and mysteries had been introduced into the 
manufacture, the effect of which is to make an 
article look better than it is. There is one article, 
not of very large consumption certainly, which 
has been accepted for many years at a much lower 
quality and price than has any reference to the 
sealed sample to which it is supposed to corre- 
spond, and this naturally puts those who wish to 
tender in an awkward position, because if they quote 
for an article equal in value to the sealed sample, 
they know by experience that the chance of obtain- 
ing the contract is exceedingly remote. Perhaps 
in the reforms which recent events have led us to 
anticipate, even such comparatively insignificant 
matters as this may come in for their share of 
attention, though it is as well not to be too san- 


guine. 


LITERATURE. 


Experimental Physics. By Evcrne Lommet. Translated 
from the German by G. W. Myers, of Urbana, Illinois, 
U.S.A. London, 1899: Kegan Paul, Trench, Triibner, 
and Co., Limited.- 684 pages, large 8vo., with 430 figures 
in the Text. 

Wuen the reader glances at the prefaces in this 

text-book, and finds that it is an American transla- 

tion, published in 1899, of Professor von Lommel’s 

‘* Experimental Physics,” which appeared in a first 

edition in 1893, and whose third and last edition 

differs but little from its predecessors, he may feel 
inclined to put the book aside as not up to date. 

There would be no answer to this objection. For 

the translator, Mr. Myers, does not pretend to 

have made any additions. . On the contrary, he 
emphasises that nothing but a faithful, worthy re- 
production has been attempted, and -he thanks his 
publishers for their assistance in carrying out his 
plan. Ifthe reader begins to study, however, he 
will before long understand why Mr. Myers should 
have thought of preparing this somewhat belated 
translation. Lommel is a master lecturer. The 
translator was one of his students at Munich in 
1894-5, and the remarkably clear exposition of phy- 
sical principles, given in those lectures which form 
the substance of the text-book, ted to him 
that a book of this type should be fitted, in the 
first instance, for pupils of the American high 
school grade, and, together with the simple mathe- 
matical notes which are distinguished by a smaller 
type, also for college students. We certainly con- 
cur so far as the high schools are concerned, and 
we also believe that the science student will be 
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what he is studying by means of symbols and 
formulse. : 

The lucid treatment and the happy choice of his 
similia are Professor von Lommel’s strong points. 
Looking at the articles on the conservation of 
energy and polarisation of light in the, at present, 
most popular—though we should not say the best 
—German encyclopcedia, we find them in so close 
an agreement with what we have seen and read in 
the volume before us, that we may guess the un- 
named author .of those articles. Occasionally the 
English version, adhering too closely to the original, 
appears to be less clear than the latter. It ought 
further to be acknowledged that the author does 
not neglect to acquaint the student with the names 
of the chief investigators of any particular prob- 
lem, and with their dates. It is a good plan, 
though it may, in our days, lead to the professor’s 
receiving credit for his assistants’ work, as may 
likewise have occurred centuries ago. The date at 
once imparts a certain character to an observation, 
and many teachers agree now that the historical 
element should not be neglected in science instruc- 
tion. A name and a date in brackets do not claim 
much space, moreover. 

The arrangement of the book is sometimes 
old-fashioned or peculiar. Thus Sound takes 
its place between Electricity and Light, and the 
one page on Réntgen Rays immediately precedes 
Magneto-Electric Machines. Some of the few slips 
which we have noticed, wrong cross-references or 
letters, sulphuric instead of sulphurous acid, Crooke 
and Du Bois-Raymond instead of Crookes and Du 
Bois-Reymond, were evidently not the fault of the 
original. For the names are correct in the name 
index, but wrong in the text. The subject-matter 
index might be more complete ; the term surface 
tension is not given at all, for instance, although 
the subject is ably dealt with. Apart from such 
minor points, the translator appears to have con- 
scientiously performed his task. We will not 
further enter into any critical notice of the work, 
but we may mention that Professor von Lommel 
died in June last, a fact of which the translator, 
whose preface is dated July, 1899, seems to have 
been unaware. 





Text-Book of Theoretical Naval Architecture. By E. L. 
Attwoop. London, New York, and Bombay: Long- 
mans, Green, and Co. [7s. 6d.] 

It has always been a matter of surprise to us that, 
having regard to the magnitude and importance 
of the operations in naval architecture in this 
country, the literature of the subject should be 
so bald and meagre, and in some cases unsound 
and untrustworthy. 

_ The work before us is a model of its kind. It 

is moderate in size and price, and treats in a clear 

and lucid manner of all the calculations required 
to be performed by the chief draughtsmen at large 
shipbuilding works, and, in addition, fully treats 
in an equally clear manner of the calculations of 

a more advanced character required to be made in 

the office of the naval designer. 

Mr. Attwood makes very little demands on his 
readers for the use of higher mathematics, but 

roves all the rules of calculation required step 

y step in a. simple but perfectly sound manner, 
and gradually carries his readers on from one 
position to another, till the whole ground to be 
dealt with is fully covered. 

The student who will thoroughly master the 
principles laid down in Mr. Attwood’s pages will 
find himself entirely emancipated from the necessity 
of relying upon the tables and empirical formule 
embodied in so many works of reference, which, 
however useful they may be to well-educated naval 
architects as time savers, too frequently are the 
means of leaving the young student satisfied with 
the power of taking out results without knowing 
how they are to be obtained. 

We can confidently recommend this little book 
as sound and reliable in every way; one well 
adapted for the use of the teacher as the basis of 
class teaching, and one equally well adapted for 
private study by those who cannot obtain personal 
netruction. A special feature of the book is the 
arge number of examples to be worked by the 
student to test his knowledge and grasp of the 
various subjects treated. 

Experience shows that young students of naval 
architecture often fail in successfully applying their 
recently acquired knowledge of principles to nu- 
Tale examples. A vering application to 
the examples provided y Mr. Attwood will gra- 


dually and surely build up that confidence in nu- 
merical results so absolutely necessary to the ma- 
tured naval architect. These examples also afford 
useful exercise for those about to attend the 
science and art and similar examinations in naval 
architecture. 

Mr. Attwood has had considerable experience in 
teaching naval architecture at the West Ham In- 
stitute, and the result of that teaching is evident 
in this little book before us, which constitutes a 
valuable addition to our small literature of works on 
naval architecture adapted for teaching purposes. 
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NOTES. 
Nicket Bronze ror Hicu-Pressure SreaM 
Firrines. 

In a note recently contributed to the Chemical 
News, Mr. Sergius Kern, of St. Petersburg, gives 
particulars of a certain nickel-bronze alloys which 
are being tried for high-pressure steam fittings in 
the Russian Navy. The alloys, he states, are but 
little subject to corrosion, and are in some respects 
preferable to steel castings, One of the alloys 
tried had the following composition : Copper, 10 
per cent.; nickel, 17.5 per cent.; zinc, 12.5 per 
cent. In the cast state this alloy proved to have a 
tensile strength of about 26 tons per square inch, 
combined with an elongation amounting to 23 per 
cent. in 2 in. The fracture was fibrous, and the 
specimen would stand bending through an angle of 
65 deg. round a radius of 1$ in. Another alloy, 
which has also given good results, is made up in 
the following proportions : Copper, 70 per cent. ; 
nickel, 20 per cent.; zinc, 10 per cent. The ten- 
sile strength in this instance was 36 tons per square 
inch, and the elongation 14 to 17 per cent. on a 
length of 2in. The specimen could be bent over 
a radius of 1$ in. through an angle of 30 deg. to 
40 deg. Under a drop test specimens 30 milli- 
metres square in section were bent through a 
right angle without fracture. The alloys were 
made in an ordinary copper-melting crucible, 
capable of holding 150 a of metal. Half 
the copper and all the zinc were first melted, cast 
into ingots, and sheared into small pieces, and the 
preparation of the alloy completed in the following 
manner: Nickel was p at the bottom of the 
crucible, and then a layer of the above copper-zinc 
alloy, followed by a layer of copper: the above alter- 
nation of strata being repeated till the full charge 
had been added to the crucible. A final layer of 
charcoal was then added. About 15 hours were 
needed to melt the charge, which was run into flat 
open moulds, and remelted twice before using for 
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castings. About 0.75 per cent. of zinc was lost at 
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each melt, and had to be made good before pour- 
ing. The alloysshrunk considerably on solidifying, 
and large risers were, therefore, required. 


Tue CommerciaL Aspects or RarILways IN 
New Counrrizs. 

In a paper read before the Australasian Associa- 
tion for the Advancement of Science, Mr. C. O. 
Burge, M.I.C.E., discussed the commercial condi- 
tions governing railway extensions in Australia. 
He took the standpoint that as the State owns the 
lines, the credit side of the railway accounts should 
include not merely the surplus of earnings over 
working expenses, but the benefit to the com- 
munity which arises from the cheapening of trans- 
port. This results in an actual increase in the 
wealth of the country, as it diminishes an im- 
portant item in the cost of its products, and leads 
to increased population, which, in a new country, 
is eminently desirable. The advent of the railway, 
of course, also increases land values, and so far as 
these are still held by the Crown, the State 
benefits in a most direct manner. Whilst these 
factors are of great weight, and should be care- 
fully considered in constructing lines through new 
countries, it seems to us that they may be easily 
pushed too far. Some ardent reformers, and 
apparently Mr. Burge agrees with them, look 
forward to a millennium when railway travelling 
will be absolutely free ; basing their anticipations 
on the false analogy of the abolition of turnpike 
dues. In this instance, however, it has to be re- 
membered that the roadway only is provided and 
not transportation, and, even so, certain localities 
are unfairly taxed under the system, as the roads for 
the maintenance of which they are responsible are, 
in cases, mainly used by through traffic, from which 
they derive little orno benefit. The true analogy 
would seem to be rather that of the Post Office, where 
free transportation is only granted to matter having 
direct reference to the business of the State. Taking 
the more limited question as to how far a State is 
wise in laying down lines in advance of traffic 
demands, it cannot be denied that though great 
caution is necessary, the policy is justifiable, and 
in the end profitable if judiciously done. Certainly, 
only the most exceptionable circumstances excuse 
the construction of a line which will not pay working 
expenses within, say, five years of its completion. 
The difficulty of making a decision is enhanced by 
the natural sanguineness of the occupants of 
the territory in question, and in certain cases by 
the pressure of ‘‘ political pulls.” Moreover, the 
efficiency of the staff cannot be maintained unless 
every one, from office boy to general manager, is 
given to understand that a profit is expected. 
Once annual losses are accepted as a normal event, 
a strong incentive to economy is removed, and the 
line will be fortunate if its staff is not rapidly de- 
moralised. Mr. Burge, however, took the ex- 
treme view that in estimating the returns from 
State-owned lines receipts should be disregarded 
altogether, and the annual value of line estimated 
solely from the reduction in freights effected. In 
this way it is easy to show that if the cost per pas- 
senger mile be 6d. by road, and, say, ld. or 2d. by 
rail, a large saving can be shown. It has, how- 
ever, to be remembered that with the introduction 
of the railroad the number of passengers is in- 
creased, and the above saving is only effected on 
those who were prepared to pay their 6d. per mile 
for the road travel, and not on the much larger pro- 
portion, who would have stayed at home had not 
the railroad, with its cheap transportation rates 
entered the district. Mr. Burge’s views, if we 
grasp them rightly from the abstract of his paper, 
appear to contain some dangerous fallacies, and it 
is to be hoped in the interests of the Colonies that 
they will not prove widely popular. 


Enectricity .N Buk. 

The House of Commons has awakened to the view 
that we are behind other nations in the application 
of electrical energy, and that as one indirect result 
our manufacturers are handicap in the matter 
of international competition. This fact, revealed 
in the interesting debate on the Lancashire Electric 
Power Bill, is cheering, and we shall hope for 
a fuller recognition of the need for encouragin 
capitalists as against the principle of meauidigel 
trading, a need which found advocates in two such 
dissimilar politicians as Sir William Harcourt and 
Mr. C. T. Ritchie, the President of the Board of 
Trade. The former gave expression to the belief 


that ‘‘ there was room and great necessity for the 
employment of our capital, which at present re- 





ceived a very low rate of interest, and a great deal 
of which went abroad and was lost.” We have 
already reviewed the general question raised by 
this and other Bills for supplying electrical energy 
in bulk to various districts, and we hold that on 
them largely depends the future of electricity. 
Manchester, Leeds, Edinburgh, and other large 
towns, may provide within their boundaries a suffi- 
cient number of users to enable the current to be 
generated in sufficient volume to insure com- 
paratively low charges; but there are hundreds 
of smaller communities where risks would be, 
and are involved in the laying down of the latest 
plant, because demand is small and varying, and 
plant continually being improved. Thus, as was 

inted out, there are in Lancashire 13 county 

roughs, 18 boroughs, 86 urban districts, and 12 
rural districts, and of these local authorties, only 
16 have electric works in operation, and are sup- 
plying electricity only on a small scale and at high 
charges. In 91 districts, or something like two- 
thirds of the area affected by the Lancashire 
Electric Power Bill, no step has been taken with 
a view to obtaining powers to carry out such works. 
This year, too, there is not an application for a pro- 


visional order from any of the authorities in the be 


County Palatine. The promoters ofsuch schemes as 
that for Lancashire ask powers to produce electrical 
energy in bulk at the most suitable site, withthe most 
modern machinery, and in such quantities as will 
enable them to supply it wholesale to local autho- 
rities at a third or Fourth of the price now charged ; 
so that these authorities, with the minimum of 
financial risk, can retail electricity to the rate- 
payers for lighting, leaving the companies to supply 
energy for motive powers. The arrangement seems 
admirable, and had the hearty support of the Pre- 
sident of the Board of Trade, who has not failed in 
his appreciation of municipal rights. The municipal 
objectors were undoubtedly of the ‘‘ dog-in-the- 
manger” class, for every reasonable safeguard is 
provided by the promoters ; indeed, as the Presi- 
dent of the Board of Trade said, the municipalities 
are pushing their objections too far. In the 
first place, the promoters do not ask for 
power to distribute electric energy in bulk with- 
out the consent of the local authority, and they 
guarantee to give, and continue to give, to such 
authority, a supply of energy at prices not exceed- 
ing those in the schedule, when such local authority 
ask for it. In order to get to some towns or dis- 
tricts it may thus be necessary to pass through a 
non-consenting district, but Mr. Ritchie very pro- 
perly condemned the idea that such non-consenting 
towns should have the right to deny a passage on 
the plea of interference with the streets, especi- 
ally as it could be arranged that the local 
authority might dictate to the company the 
route which the cable should take, or might 
open up the street and lay the cable, charging the 
company with the cost of the work. The Bill is 
essentially one for the advantage of the smaller 
towns, and for the isolated manufacturer, and must 
greatly influence commercial progress in Lanca- 
shire, where the old mill by the stream needs just 
this electric energy to insure a new lease of activity. 
In this respect, too, it touches the great problems 
due to the concentration of the industrial popula- 
tion. The Bill passed its second reading, and we 
have no doubt the specially strong Committee to be 
appointed will, once for all time, set a term to the 
illimitable ambition and obstructive tactics of the 
municipal trader. 








Wuo’s Wo aT THE War.—Messrs. Adam and Charles 
Black, Soho-square, London, have just issued at sixpence 
a publication based upon their now famous and indis- 
pensable ‘‘ Who's Who,” and this new work gives infor- 
mation of the regiments engaged in the South African 
War, and a short biographical sketch of most of the 
officers in the field, with a list of officers wounded and a 
pa gem list. The book should be most acceptable 
to the public at the present time. 


Our Locomotive Exports.—The value of the loco- 
motives exported from the United Kingdom in January 
was 146,1071., as compared with 91,443/. in January, 1899, 
and 68,8627, in January, 1898. In these totals, South 
America red for 31,287/., 11,018/., and 4630/. respec- 
tively; British South Africa, for 26,106/., 2660/., and 
4711. respectively ; British India, for 40,381/., 45,689/., 
and 18, 8971, respectively ; and Australasia, for 33,083/., 
5772/., and 29,4162. respectively. It will be observed 
that there has been a increase in our locomotive 
exports to South Africa, notwi ing the war, which 
may even have i a special demand of its own. 
oe American and Australasian demand has also 





THE WAR IN SOUTH AFRIOA. 
To tHE Eprror or ENGINEERING. 


Srr,—The past is, indeed, a week to remembered with 
feelings of pride and thankfulness by all those English- 
speaking races which combine to form the British Empire, 
and to defeat any danger which may threaten its existence 
or its prosperity. 

General Cronjé’s surrender at Paardeberg was delayed 
until bis position became untenable and open to an assault 
which no doubt would have been delivered that very 
morning. His stubborn resistance does not appear to 
have caused any great losses to the defending force, but 
the sick and wounded were in a sorry plight, and many 
of the latter will have cause to rue the day when their 
general refused the humane offer of Lord Roberts. 

So far as one can understand the accounts which have 
reached us, it would seem that I was wrong in my last 
letter; wherein the Boer entrenchments at Paardeberg 
were regarded as having been hastily thrown up. On the 
contrary, we now read of large underground chambers 
which must have taken some time to prepare, and must 
therefore have been in existence before Cronjé retreated 
from Magersfontein. 

It will be very interesting when sketches to scale are 

ublished of the deep trenches and subterranean cham- 

rs employed by the Boers during this war. Positions 
fortified in this manner are really invulunerable to the 
fire of field guns and even larger guns of position have 
very little effect upon them. I use the word fortified 
i , because such works are more t¢ intrench- 
ments, as this latter term is usually employed. Bomb- 
proof field fortifications would, perhaps, the most 
accurate description, and they require time and labour 
for their | pes ey The natives have undoubtedly been 
employed by the Boers in large numbers for the perform- 
ance of this hard work ; but the ingenuity and novelty of 
design must be brain products of some specially trained 
experts with the Boer forces. And while speaking of 
this class of combatant I would s; ly draw attention 
to the excellent work on our side done by the Royal 
Engineers. 
mong the most brilliant exploits of the war are: the 
defence of Wagon Hill on January 6 at ysmitb, in 
which the late Lieutenant Digby Jones, R.E, and his 
party of sappers bore so conspicuous and honourable a 
part; and the night attack by the Canadians and two 
companies of Royal Engineers who formed the advanced 
trench which enfiladed the Boer position at Paardeberg, 
and which promptly produced General Cronjé’s uncon- 
ditional surrender. The officers specially mentioned by 
the Times correspondent at Paardeberg in this connec- 
tion as having “behaved with extraordinary gallantry 
throughout the operations, which it would be difficult to 
surpass,” were Lieut.-Colonel Kincaid, R.E., and Captain 
Boileau, of the Seventh Company Royal Engineers. 

Your correspondent, R. G. Randell, in last week’s 
issue, speaks of the trench on Spion Kop having been 
‘* dug in the a and ‘‘ therefore useless as cover 
for our men,” but he omits to mention that the "ange ad 
of the surrounding ground was entirely unknown when 
that trench was dug, owing to the want of proper ma 
&c., and the fact that it was badly located could only 
discovered when the fog lifted. Major Massey. R.E., 
died a soldier’s death on Spion Kop, and I should have 
thought that Mr. Randall might at least have carefully 
read the accounts available in the Press before making so 
misleading a statement as the one quoted. Mr. Bennet 
Burleigh’s proposal that a certain number of privates in 
each regiment of foot should practically be sappers, has 
often been made before, but there are innumerable difli- 
culties in the way of such an arrangement, and especially 
in a short service army. Any one who has studied the 
life and = of ——. Cesar should weve — to all 
intents and pu is legions were com of sappers, 
and commanded by Imperial engineer officers. I mean 
that if you search in modern times among the types of 
men now existing for those which more nearly resemble 
Cwsar’s legions and their officers, you will find yourself 
face to face with the armed British artisan and his “‘ Jack 
of all Trades” officer. Your correspondent uses this term 
as if in scorn, but in reality it is one full of honour and 
truthfully describes a most useful class of officer both in 


peace and war, ba 

Thus, Sir William Lockhart in his despatches de- 
scribed Sir William Nicholson as “an officer of brilliant 
abilities, fertility of resource, and “soy wpe in war, the 
value of whose assistance it is difficult for us to acknow- 
ledge in adequate terms ;” and so with other officers in 
the corps so much detested by your correspondent. If 
the Royal Engineer branch of the service be ‘‘ bolstered 
up in incompetence,” how is it that so many rise into the 
higher ranks? At present we have in South Africa the 
following examples: Lord Kitchener and Sir William 
Nicholson on Lord Roberts’ staff, Lieut.-General Sir C. 
Warren in command of a division in Natal, General 
Sir Herbert Chermside in command of a brigade, and 
General E. Wood, Chief Engineer, Field Force, South 
Africa. : 

But the war is my subject, not any special branch of the 
service. = 

Lord Roberts’ army having destroyed Cronjé’s force 
will now be busily engaged in p' for the next ad- 
vance, in organi its transport, replenishing its am- 
munition, and ecting supplies. The ubiquitous 
General French and his merry men have not been re- 
ported for a few days. They and their weary steeds have 
more than enough to do to in touch with the enem 
and to discover all that may be possible by careful an 
zealous scouting. : 

In a fairly ~ a country like the Free State, and in 
strife with a foe that takes to the ground like a badger or 
fox, it is increasingly evident day by day, that mobility is 
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the thing to strive for in order to cut off his supplies and 
ace bin lines of communication ; consequently addi- 
tional horses, both for remounts and for extra service, 
are more urgently required than additional men. 

Turning to Natal, the relief of Page genes on Wednes- 
day, the fast day of February, is the most important 
event of the war up to the present date. Until the war 
be over, and the chronicles of the Boers become known, 
it would be mere guesswork to apportion the dominating 


“When we captured Spion Kop the Boers began to trek. 

Had General Buller and his forces got through then, 
the relief of Ladysmith would have been their deed and 
their’salone. When Spion Kop was evacuated, the Boers 
trekked back to their old positions. On Lord Roberts 
commencing his advance into the Orange Free State, the 
Boers round Ladysmith again _— to trek, and the 
movement continued. General Buller never gave them 
any rest, or they might perhaps have summoned up yrip 
courage for a final aseault on the gallant defenders of the 
fever-stricken town before raising the siege. Had this 
been done, we tremble for the co uences, knowing as 
we now do, the parlous state of the half-fed and sorely- 
worn garrison. ‘he anxiety for the safety of Sir George 
White’s force has been so intense and widely spread that 
its relief is a relief to all of us, and telegraphists at the 
front must have found the ring oe geo A telegrams an 
immense addition to their usual daily and nightly labour. 

It is said that President Kruger has gone to the Free 
State to confer with President Steyn. This is good 
news; for are we not all sick of the war? The Dutch 
now know that the Roinek can fight, and that our re- 
sources are unimpaired, in fact, that we grow stronger as 
the war proceeds. 6 : is 

It is not a war of reprisals. It is purely a political 
war; absolutely necessary, but nevertheless purely poli- 
tical. If two men have to live in the same house it is 
essential for comfort that they should live as friends. 
Some few years back, when boys at school settled their 
differences by a good fight, it often occurred that they 
were better Sadie after the affair than before. Combats 
of this nature should never be fought @ owtrance. When 
Prussia and Austria fell out in 1866 the former knew 
recisely when to stop and to offer honourable terms to 
bee fallen foe, for the simple reason that her far-seeing 
statesman wished for a friend alongside in future years ; 
and he gained his wish as he deserved. ‘ 

We must act with the same good sense and foresight. 
We cannot afford to make the South African Dutch our 

rpetual enemies. Hence, whatever our Government 
intend to do, this broad fact should be kept in view. A 
representative assembly with equal rights and franchise 
for all white men, disarmament, and a British resident 
ought to meet all the exigencies of the political situation 
in the Transvaal as in the Free State. i 

Disarmament, of course, means the loss of indepen- 
dence as a military Power—the main thing we have been 
fighting about—as we cannot allow the perpetuation of a 
truculent and hostile military Power in the midst of our 
South African colonies. No more commandoes ; no more 
field cornets. The war has proved the military capacity 
of our loyal colonials, both in Natal and in Cape Colony. 
We must therefore organise them permanently into a 
strong colonial force of all arms, and help to support it. 

Yours faithfully, 
March 4, 1900. FIe.p OFFICER IN 84. 








BRITISH ARTILLERY. 
To THE Evrror or ENGINEERING, 

_ Sir,—‘‘ Anglophil’s” letter on British artillery in your 
issue of February 23 may lead many people to suppose 
that we do not get the best value out of our guns, and 
that generally speaking the service pressures could, by 
the use of stronger material, be greatly increased. 
fancy that “‘ Anglophil” is unaware of the fact that as 
pressure in a gun is increased, so is the erosion, or, in 
other words, as pressure increases the “‘life” of the 
rifling decreases. With wire-wound guns the margin of 
safety as regards circumferential strength is very great, 
and no gun made of no matter what class of steel, if it be 
designed on the old lines can hope to compete with 

wire‘ guns in this respect. It would be interesting to 
learn what pressure ‘‘ Anglophil” would like to work to, 
and if he proposes to go much higher than 17 tons per 
inch (which _is the service pressure in some of our guns), 
then would it be still more interesting to know at what 
he computes the ‘‘life” of the rifling to be for any given 
gun. I fear he would find the game not worth the candle 
even leaving out such questions as checking recoil, size, 
weight of mounting, &c. As in the building of warships, 
there is a happy mean in gun construction and ballistics, 
and if a gain is made in one respect a corresponding loss 
occurs in another. 

The old theory of the Boer field guns being superior to 
ours is apparently not yet pv but the proof of the 
yraiing ia in the eating, so without going into questions 
of whether by “‘superior” he means superior in range or 
_ power, or mobility, &c. (all of which are interdepen- 

ent), I would ask him to point out any single instance 
where a Boer field gun has silenced a British field gun. 

y field gun I mean to imply that gun which is techni- 
cally known as such, and not a gun of position. 

‘i ere is one particular — in « Rnglophil’s ” letter 
;. ich wants elucidating ; he says ‘‘ British artillerymen 

0 not dare to fire with a heavy charge of high explosives, 
and do not get the range.” uke mean to say that 
on ye explosives ” should be used as propellants, because 
if so then the shot would not range any distance, as the 
gun would burst ; the only other meaning of this sentence 
—_ be that we dare not fire shell charged with high ex- 
Plosives, which is a statement opposed to facts. 
et me assure ‘‘ Anglophil” that there are British 


artillerymen who have madea study not only of steel and 
its testing, but also of gun-making and ballistics, and 
that as artillery generally we do not lag behind, 
even though the “‘ man in the street ” says we do. 

Suum Curqur. 





TRAMWAY COMPANIES ABROAD. 
To THE Eprror oF ENGINEERING. 

Srr,—In the Neue Freie Presse of January 26, 1900, 
there appeared a long account of a dispute in which 
Siemens and Halske, the Community of Vienna, and the 
Austrian Government were the parties engaged. This 
dispute has now been ended by the decision given by the 
law courts. The matter appears to be as follows: 

In 1894 a law was passed in Austria by which any 
soca age community constructing a tramway is relieved 
rom the obligation of paying the ordinary taxes and 
duties incurred by private individuals in ordinary 
business. _ 

Some time ago the city of Vienna was granted by the 
Austrian Government a concession to construct tram- 
ways in the city. The representatives of the community 
then entered into an agreement with Messrs. Siemens 
and Halske, by which this firm was to form a compan 
to build and work the tramways for a certain period. 
At this stage the Government authorities stepped in and 
intimated that the law of 1894 would not apply to the 
company pro) to be formed. 

The city oi Vienna and Siemens and Halske appealed 
against this view, holding that the law of 1 was 
framed with the object of encouraging the construction of 
tramways and local ways in every ible way, and 
especially to facilitate their financing. Further, that the 
exemptions were meant to apply to the tramway or | 
railway undertaking as such, and therefore to the com- 
pany that was to build and work them. 

The judges of the Administrative Law Court (the 
highest court in Austria), however, were of opinion that 
to obtain the indulgence granted under the law of 1894, 
it was necessary that the builder and worker of a tram- 
way or — should be identical with the original con- 
cessionaire. The City of Vienna still retained the con- 
cession granted to it by the Government, and only entered 
into a contract with a comreny S build and work the 
tramway for a limited time. The legal porition of the 
company was more akin to that of a contractor or manager, 
and its undertaking was of quite a different character to 
that of the community of Vienna, The pea ag had no 
more right to expect exemption from taxes than had any 
tradesman or manufacturer who might be working ex- 
clusively for an undertaking such as a light railway which 
might be favoured under the Act of 1894. 

T am, Sir, your obedient servant, 
J. GILCHRIST. 





THE LONGWORTH POWER HAMMER. 
To THE Eprror or ENGINEERING. 
Sr1r,—In the report in your last issue of the discussion 
upon my ~—_ on ‘‘ Longworth’s Power Hammer,” re- 
cently read at the meeting of the Institution of Mecha- 
nical Engineers, you no doubt, inadvertently, wrongly 
quoted a remark I made towards the end of the meeting 
by saying that ‘‘I fixed a limit of 5 tons” as being that 
m | their usefulness, and as this figure is so far in excess 
of what my were experience leads me to advocate, I 
think you will not hesitate to allow me to correct it with- 
out delay. 
Shortly, what I said was ‘‘that I considered both types 
of hammer, namely, steam and power, had their proper 
sphere of usefulness, and if I were asked to build a power 
hammer of, say, 5 tons weight, I should decline, and 
rather recommend steam.” 
I merely interposed this remark before the meeting ad- 
journed for a month, when I shall reply fully, as I did 
not wish the members to go away with a f impression 
of my views during the interval upon this point, which 
was raised during the discussion, but I may now add that 
I consider the limit of weight in the ‘‘ Longworth” 
hammer should not exceed 10 cwt., although possibly 
makers of other types may claim a higher range. 
I remain, yours faithfully, 
Ernest SAMUELSON. 
Britannia Works, Banbury, Oxon, March 5, 1900. 
[We willingly ae vow Mr. Samuelson’s letter, and regret 
that his remarks should have been misreported.—Ep. E.] 





THE PARIS EXHIBITION AND FRENCH 
PATENTS. 

To THE Eprtor or ENGINEERING. ; 
Sir,—In France, as in many other foreign countries, 
the law requires a D voxpeoes to work his invention within 
a certain period under penalty of forfeiture of his rights. 
Compliance with this requirement not infrequently 
entails both trouble and expense, and it will therefore 
interest holders of French patents to know that, by a law 
assed last December, ont) rson who shall have exhi- 
ited at the Universal Exhibition an article similar to 
that covered by his patent will be considered, so far as is 
necessary, to have worked his invention in France during 
the course of the Exhibition. 

E. P, ALEXANDER AND Son, 
(Chartered Patent ts). 

19, Southampton-buildings, W.C., March 6, 1900. 





REMOVING MANHOLE DOORS. 

To THE Epitor or ENGINEERING. : 
Srz,—The article in your current issue on ‘‘ Removing 
Manhole Doors under Steam. Pressure” is very interest- 


using the ordinary commonplace safeguards to hand in all 
such cases, 

The suggestions you quote from Messrs. Fletcher and 
Stromeyer, though excellent in their way, savour too 
much of the text-book. To insure ect safety, of 
course the most practical and simple way is just to slack 
all your nuts back enough to just start the door with a 
“Fox” wedge, when steam or vapour, if any, will imme- 
diately show, but only in a quantity insufficient to harm 


the operator. 
Your’s faithfully 
Grorcr B, Ricuarps. 
7, West Park View, South Shields, February 24, 1900. 





‘**PECULIAR STEAM CYLINDER 
EXPLOSION.” 
To THE Epiror or ENGINEERING. 

Srr,—In your issue of the 9th inst. there a dan 
interesting ph on a *‘ Peculiar Steam Cylinder Ex- 
plosion.” TI should like to have the opinion of some of 
your readers regarding a small explosion which occurred 
in the course of my experience, The facts are as follows : 

Before the preliminary trial at the wharf of a set of 
triple-expansion engines, it was decided to remove the 
cover of the engine stop-valve. Just as the cover was 
lifted clear of the studs an explosion occurred, a red flame 
issuing from the open o steam had passed into the 
engines, but steam had been on the boilers, which were of 
the ordinary ‘‘ Scotch” type, for several days. Themain 
steam pipes were of copper. 

Yours truly, 
Glasgow, February 23. INQUIRER, 





SQUARING THE CIRCLE. 
To THE Eprror oF ENGINEERING. 

S1r,—In reference to the above, I think the following 
method is even still more simple than that given by Mr. 
James Horsfall in your issue of the 23rd inst. I obtained 
it indirectly from a wheelwright in Cornwall. 
n A B, a diameter of the circle, describe the equi- 
lateral A A BC. 

Produce C A, C B to D and E. 

Draw D E parallel to A B and touching the circle at T. 

Then D E is very nearly equal to half the circum. 
ference. 

It will be seen that D E = 2r + r cosec 60 and twice 
this =4r+2r x 1.154705 
= 6.3094010 r 
[where r is the radius of the circle], instead 277; hence 
the error is nearly 4 per cent., but this is, of course, less 
than can be detected by graphical methods. 


c 
Fig.t. 
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To find a line the square upon which shall be nearly 
equal to the area of a given circle, 
Make a right-angled A such that 
aovn 
ec 2 
[To satisfy this a is approximately 20 deg. 40 min.] 
Let A B C be the pb aoe circle, 
Draw any diameter A B. 
ke BAC =a, 
Then A C = S = the required line, i.¢c., S? = area of 
circle, for 


= COs a, 


8 =2rcosa=r™ .. St = w 3, 
I refrain from giving Mr. Claude Pain’s graphical 
method of drawing an a ximate radius (which was 
gre at a meeting of the Civil and Mechanical Engineers’ 
jiety) because I know he is going to write to you about 
the matter himself. 


Yours rays 
A. 53. E. ACKERMANN. 
47, Victoria-street, Westminster, London, 8. W., 
February 27, 1900. 





PUBLIC SCHOOL EDUCATION. 

To THE Eprror oF ENGINEERING. 
S1r,—Your a article in last week’s 
number on “Public School ucation,” leaves one 
somewhat in doubt as to what you are 








ing as showing how unreliable is the human factor in 


ly advo- 
cating. Most people will agree with you that the real 
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purpose of education is to lead out the qualities of the 
pupil’s mind, 

Not one boy in twenty has any clear idea, before the 
7” of sixteen, as to what career he would like to follow. 

e exceptions have sufficient force of character to pursue 
their bent in spite of all obstacles. Obstacles should not 
of course be deliberately a in their way, and any 
teacher should be able to discover such boys, and for them 
we think a special training should be arranged. To keep 
a born musician for years at the study of mathematics, or 
or born engineer at the study of classics, would be un- 
wise ; but, for the majority of boys who have no special 
bent, the object should be simply to teach them to think 
and learn. Classics tends to give them a large view of 
the world that has been, history and geography of the 
world around them, while mathematics gives them accu- 
racy of thought, and handiwork tends to make them prac- 
tical. Whena boy arrives at the age of sixteen, if he has 
no particular choice, the choice should be made for him, 
a he should be given to understand that he has to 
specialise for some particular branch. Then he should 
be taught, above all, to takea pride in his profession as 
such, independent of the emoluments it may bring him 
in , if he loves his a = ope will — 
in due course ; and though he should acquire great riches, 
he would not be ruined, and if he acquires only a bare 
subsistence he will not be unhappy. 

Yours truly, 





To tHE Eprror oF ENGINEERING. 

Sr1r,—I had intended to restrict this letter to the dis- 
cussion of methods of teaching, but on reading Mr. Mar- 
riner’s and ‘‘ H. B.’s” letters, I must ask your leave to 
reply to these two correspondents of yours. 

r. Marriner advocates the study of classical litera- 
ture, because it lays bare the working of human thoughts 
and eneees, but I contend that this is done at least as 
well by modern literature. As for the superiority of the 
grammar of the ancient languages on account of their re- 
tention of inflections, it strikes me that Mr. Marriner 
attaches too high a value to this fact. The ancients in- 
dicated the relations of the different words of a sentence 
to each other by inflections, we moderns do this by other 
means; it is incumbent on the advocates of classical 
studies to demonstrate, not merely to assert, the superio- 
rity of inflections over juxtaposition of the words. It 
does not seem to me, however, that your paper is the 
right place for the discussion of philological problems. 

7 H. B.” seems to me to attach too high a value to the 
study of pure mathematics. We are all agreed that they 
are an excellent discipline, and indispensable in the 
study of many sciences; but even so their value may 
easily be over-estimated. The problems presented to the 
student of pure mathematics differ in many essential 
characteristics from those presented to the practical man 
in the affairs of life. The mathematician has all his data 
supplied him, and they are absolutely true; but the 
practical man has to collect his own data, and he is never 
sure that he has collected them all; and even if he has, 
they are not absolute truths, but mere probabilities of 
varying degrees of reliability. The practical man is often 
called upon to venture on prevision, which is wholly 
foreign to the mathematician. Take, for example, the 
science of war. Moltke says: ‘‘In war we have to deal 
with probabilities, and the most probable is,” &. The 
best preparation for fitting a student to deal with the 
problems of neapreape life is scientific investigation, where 
the student has to collect his own data, to test their re- 
liability, and to account for and correct the mistakes he 
is sure to make. In one word, he has to learn how to 
grope his way in the dim light of conjecture, instead of 
walking with unfaltering steps in the broad light of 
mathematical certainty. 

For boys intended to engage in practical pursuits, I 
would propose the following courses of study : 

(a) Their own nage? and literature with such a 
modicum of Latin and Greek as is needful to understand 
the meaning and derivation of the words they use. 

(b) Some foreign languages and literatures, pre- 
eminently German and French, or as the Germans 
express it: ‘‘ Die zwei andern Cultursprachen.” 

c) Pure mathematics. 

(d) Universal history, with an outline of the constitu- 
tional laws of the country. 

(e) Economics. 

(f) The elements of modern sciences, such as scientific 
geography, astronomy, mechanics, chemistry, electri- 
city, &c. 

(g) Morals and ethics, which must hold an eminent 
place in the school curriculum. 

Now, as for as the methods of teaching. Disregarding 
non-essentials, there are three, and only three methods 
of teaching, viz., (a) cram, ¢.e., mere memory work with- 
out rhyme or reason. The student is told the fact, he 
does not know, whence it comes, nor whither it leads, 
but he has committed it to memory, and repeats it by 
rote. But Montaigne says, ‘‘Scavoir par coeur, ce n’est 
pas scavior,” This is the so-called “‘ expeditious” method, 
very useful in preparing for examinations, in cultivating 
& mere nine days’ memory, and in so utterly disgusting 
the student, that it is not an uncommon occurrence that 
the examinee takes ‘‘ expeditious” methods to get rid of 
detested text-books so soon as he has succeeded in aor 
ing off on the examiner his pinchbeck for real gold. (b) 
Teaching by demonstration, where the student is told the 
truths, accompanied by closely reasoned proofs. This is 
Euclid’s method—very admirable in its way, but not yet 
the best, for, though it trains the reasoning powers, yet 
in the end it is mainly memory work, the student having 


to learn by heart both the truths and their demonstra- 
tions. He still is in a merely receptive attitude of mind, | of the 
innocent of all initiative. 


is is why so many students 


of Euclid find the solution of “riders” so exceedingly 
difficult. (c) Teaching by investigation: The problem is 
a a a by the teacher, and the pupil is old nothing, 
ut is led by the teacher in the path of discovery. This 
is the most formative and most fruitful of all methods of 
teaching, for the earnest search after truth invigorates the 
character, invigorates: and directs the inventive powers, 
develops self-reliance, and gives exhilarating delight when 
the solution is found; and, moreover, the student is en- 
abled to rediscover the truth after he has forgotten it. 
The; memory that is, developed is not the mere carry- 
ing memory, but the memory rooted in reason and 
association. ; } 
_ There is only one drawback to this method of teaching ; 
it is as ‘‘slow,” as ‘‘cram” is ‘‘ expeditious,” and so 
long as we are the victims of the examination craze, so 
long will ‘‘ cram” prefe to ‘‘ investigation,” and 
so long will English lads take rank behind German lads. 

I had intended to furnish some illustrations of the 
three methods of teaching, but space forbids it. Some 
ears ago I published a small 1s. volume on ‘‘ Specimen 
ms,” where this subject is more fully dealt with. 

I an, Sir, yours, 


A. SONNENSCHEIN. 
Wandsworth, March, 1900. 





MARINE ENGINE WORKING. 

To THE Eprror or ENGINEERING. 
Sir,—Would any of the readers of your valuable paper 
be good enough to enlighten me as to the causes of the 
following —. which I have frequently observed, and 
which I find have likewise been noticed by other engi- 
neers, but none of whom I yet have met have been able 
to explain ? 

1. Why, when after steaming at a fixed regular number 
of revolutions and the engines are suddenly eased, the 
water falls in the glass of the ordinary marine cylindrical 
boiler, the feed pumps increase their speed, and conse- 
quently the feed tanks are quickly emptied unless sup- 
plied t —_ some other medium but the low-pressure 
exhaust ? have found that this state of affairs lasts 
a ae 15 minutes after easing, other things remaining as 

ore. 

2. Why, in large engines of the vertical type, the top 
crosshead brasses invariably show most wear when opened 
up; and why, in the majority of cases, they should be the 
ones to get hot in spite of being as well supplied with 
lubrication as their bottom halves ? 

Yours, &c., 
CHARLES E. RvussE xt, 
Assistant Engineer H.M.S. Royal Oak, Malta. 








THE SUEZ CANAL. 

At the ordinary meeting of. the Institution of Civil 
Engineers, held on Tuesday, March 6, Sir Douglas Fox, 
President, in the chair, the paper read was ‘A Short 
History of the Engineering Works of the Suez Canal,” by 
Sir Charles A. Hartley, K.C.M.G., M. Inst. C.E. 

After referring to Sir William Denison’s paper of 1867, 
and giving a general account of the inception and pro- 
gress of the canal works down to the time of the opening 
in November, 1869, the author proceeded to describe 
the new development which had been rendered neces- 
sary by the at increase of the traffic since 1872. 
The demands for extra accommodation became so urgent 
that it was no longer possible to ignore them, and in 1881 an 
International Consultative Commission, consisting of eight 
Frenchmen, eight Englishmen, and six members of other 
nationalities, was appointed to study the best means to 
be employed either to enlarge the existing canal or to 
construct a second one alongside it. This Commission 
appointed a Sub-Commission to proceed to Egypt, with 
full powers to inquire into the whole question, and with 
authority to e expert evidence from the working 
staff of the canal. The author and the late Sir John 

e, Past-President Inst. C.E., officiated as the Eng- 
lish members. According to the pegs proposed by 
Mr. Lemasson,'the Engineer-in-Chief of the Suez Canal 
Company, the estimated cost of enlarging the exist- 
ing channel to 70 metres (230 ft.) broad at the bottom, 
and including — would be 8,118,000/., if the depth 
were kept at 8 metres (264 ft.); or 9,750,000/. if the 
depth were made 9 metres (294 ft.). On the other hand, 
the cost of an independent parallel cut, having a depth 
of 9 metres, was estimated at 11,150,000/. for a canal of 
the same width as the existing one; but this plan made 
no allowance for sidings, nor was any sum included to 
represent the capitalised value of the great increase of 
working expenses which the execution of a second canal 
would have undoubtedly entailed. The Sub-Commission 
formulated a series of questions covering the following pro- 
positions: 1. Would an enlarged canal allow two large 
vessels in motion to pass each other in safety? 2. How 
much water should a large vessel have under her keel to 
enable her to steer well at 8-knot = pe 3. At what 


speed could large vessels steam through an enlarged canal | prese 


with a sufficient depth under keel? 4. At what distance 
from each other should vessels slacken speed in an en- 
larged canal? 5. What should be the speed of each vessel 
at the time of passing? 6. At the meeting of two vessels 
in motion, what should be the distance between them ? 
These questions were submitted to a selected number 
of _— and captains of vessels —— acquainted 
with the canal. Further to inform themselves from 
actual observation on these questions, the members of the 
Commission took advan’ of the = through the 
canal of the s,s, Austral, the largest v at that time 
making the transit, to arrange an experimental test of t! 
various rates of speed, times occupied by stop) Ss, and 
in manceuvring in the curved part of the channel, effect 
on the canal banks, and of the attraction of 





the steamer, moving at various speeds, to vessels moored 


a 





in the passing-places. The results of these observations 
were given, the most striking being whereas the 
Austral, at 45 revolutions, only made 5 knots in the 
straight portions of the canal, a similar number of 
revolutions in the open sea gave a — of 11 knots, 
in which also 68 revolutions gave 16 knots. Obser- 
vations were also made on the effect of benches in 
the canal banks, which showed conclusively that the 

ok tay a movement of translation in the waves fol- 
lowing the vessel, which acted eeety on the slopes 
unprotected by pitching, and that even stone revetments 
were not unfrequently damaged. In those parts of the 
canal where the submerged slope extended to the water 
line, the waves seemed to have no destructive force, 
though immunity from damage was not a little due to the 
well-rooted plants which bordered the waterway at these 
parts. Before completing its inspection of the works, 
the Commission had an opportunity of making ex- 
periments by night on a steamer carrying a 1600- 
candle arc —_ at a height of 18 ft. above the water 
level, from which it was found that at the time of i 
ing a pair of buoys, but not till that moment, the follow. 
ing : ir of buoys, distant 500 metres, became distinctly 
visible. 

The members of the Sub-Commission having completed 
their labours on the ground, held several subsequent 
meetings in Egypt and in Paris before submitting their 
recommendations to the International Consultative Com- 
mission, which met in Paris in February, 1885, and 
passed a series of resolutions accepting the recommenda- 
tions of the Consultative Commission, which were to the 
general effect that the canal should be enlarged to 246 ft, 
in straight reaches, and to 262 ft. (at the apex) in curves, 
It was recommended that the canal should ultimately be 
deepened to 9 metres (29 ft. 6 in.), but that at first only 
84 metres should be provided. The enlargement works 
were at once put in hand on this basis, the first s 

to 121 ft. 4 in. bottom width, and 8.5 metres depth) 

ing completed in December, 1898, twelve years fae 
the commencement of the work. At the present 
time, a vessel drawing 7.8 metres entering the canal 
at Suez, had 1 metre under her keel at ordinary low 
water of spring tides; and 40 centimetres at an ex- 
traordinary low tide. A summary was given of the 
changes which had taken place in the position of the 
shore line and the contour lines of soundings facing Port 
Said since 1859; various other items incidental to the 
canal works were also given, and among them was men- 
tioned the purchase in 1875 by the British Government 
for 4,000,000/. of the Khedive’s shares in the undertaking. 
which at the present market value of 150. per share were 
worth 26,500, 0007. 

An Appendix to the 


poe gave the regulations for the 
navigation of the Suez 


anal as revised in January, 1899. 





WAKEFIELD SEwAGE.—Sewage disposal works which 
the Wakefield City Council has constructed at Calder 
Vale were opened on Thursday. The works, which have 
cost 70,500/., are situated between Park Hills and the 
Calder, which divides the works from Heath Old Hall. 


EneuisHh Coat ror Swepren.—The Stockholm Gas 
Works have for the current year bought 42,000 tons of 
Pelton Main at 20s. 5d. c.i.f. Stockholm, and 42,000 tons 
of Holmside at 20s. 9d. c.i.f. Stockholm. Last year the 
Stockholm Gas Works only paid 12s. 8d. for Pelton Main. 
The Swedish State Railways have bought 264,000 tons of 
locomotive coal at prices averaging about 7s. more per 
ton than last year. 








Ice AND Cotp StoraGE Trapes’ DirEctTory AND Hanp- 
BOOK FOR 1900.—It would seem as if every trade should 
have not only its special journal, but also its directory 
and handbook ; and the Ice and Cold Storage Publishing 
Company, Limited, 89, Farringdon-street, E.C., has 
issued, at 7s. 6d., such a publication for all connected with 
the refrigerating industry and allied trades in Great 
Britain, the Colonies, Europe, Asia, Africa, and the 
United States. Itis the first edition, and the editor— 
Mr. G. T. Harrap—states that to-day there must be 100 
manufactures of jenaahiog and cooling machinery 
throughout the whole world, and that the majority of 
them have been unable to successfully cope with the large 
amount of business offered a the last season. 
Several pages are given over to tables of temperatures, 
properties, and capacities ; there is a list of ships fitted 
with refrigerating machinery, and articles are given on 
subjects of interest to the trade. The directory 18 
arranged under trades, and alphabetically. - 


Nortu-Eastern Rat.way.—Good prcurees is being 
made with the doubling of the branch from Wetherby to 
Crossgates, and it is expected that the line will be ready 
for traffic in a few months. Through express trains from 
Liverpool to Newcastle will then diverted from the 
nt route. Of 1,000,000/. authorised for new works, 
about one-sixth (160,000/.) will be expended in enlarging 

s and mineral marshalling sidings at Neville Hill, 
s, and in building a large new engine-house, and thus 
dispensing with an old locomotive shed. The extended 
sidings will be utilised, to a considerable extent, for the 
exchange of traffic with the Great Northern, the Midland, 
and the London and North-Westernsystems. The traffic 
between Burton Salmon and York altogether out- 
stripped the capacity of one up and one down line; and 
it is, therefore, proposed to lay down an additional double 
ine, which will enable trains from Sheffield and the Mid- 





the 


system 'y to run into York at the same time 
as @ the Lancashire and. Yorkshire system, 
vid Normanton, and the London and North-Western, 


vid Leeds. This will involve a remodelling of Church 
Fenton station. 
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INDUSTRIAL NOTES. 


Tue first debate on a labour question this session 
took place on Wednesday in last week, when the 
second reading of the Miners’ Eight Hours Bill was 
under discussion. The second reading was rejected by 
199 to 175, majority against the Bill 24. The closure 
was moved so as to take the vote on the main ques- 
tion, and. was carried by a majority of 139, so that 
the House was quite of opinion that a division on the 
measure should take place. The history of the Bill 
in the House of Commons is instructive. In the 
session of 1892 the Bill was rejected by a majority of 
112; in 1893 it was carried by a majority of 87. In 
1994 it was again carried by a majority of 87, but was 
defeated in Committee. No other division took place 
until 1897 in which session the majority against the 
Bill was 41 ; on Ash Wednesday the majority was 24 
only out of a House of 374 members. All the labour 
members support the measure except three, Messrs. 
Thomas Burt, Charles Fenwick, and John. Wilson, 
all representing the miners of Durham and Northum- 
berland. There are thus three opposed to the measure, 
and three miners, Messrs. W. Abraham, Sam Woods, 
Benjamin Pickard, in its favour. The Miners’ Federa- 
tion favour it and promote it, the two separate 
associations in Durham and Northumberland are 
opposed to it. Of course there are some even in these 
two counties who favour such legislation. The men 
in those counties work less than eight hours, but the 
lads, it was alleged, work a little longer, and, there- 
fore, some assert that the miners in those counties are 
careless and regardless of the younger hands. This 
attitude led Mr. John Wilson to throw aside his 

pers and notes, and defend himself and colleagues 
from such a charge. If any men can claim to be free 
from such a charge the Durham and Northumberland 
men can. In no other district are the lads better 
cared for than in those counties. 

Whatever may be the merits of the Bill to secure for 
miners an eight-hours day by Act of Parliament, it has 
ceased to be a political party matter. Men on both 
sides support it and oppose it. The cleavage in the 
Labour party is reflected in other sections in the House. 
As a matter of principle, the question is whether an 
eight-hours day is to be obtained by legislation or by 
voluntary effort. Upon that question men may well 
differ. But it has another aspect quite outside its 
intrinsic merits, namely, its political bearings; and here 
it is a question of votes rather than of principle and 
conviction. In all the mining districts covered by the 
Miners’ Federation, the miners demand a pledge of 
support as a condition of voting for a cantidabe, so 
that the man who refuses so to pledge himself is handi- 
capped to the full extent of the miners’ vote. Under 
such circumstances, political exigences will doubtless 
ultimately determine the fate of the measure. Pro- 
bably very few will contend that an eight-hours day in 
the mine is not long enough; on the contrary, many 
who oppose the Bill are agreed that eight hours is 
quite sufficient from the time of leaving the bank 
top to the time of return. These consider the matter 
from the point of expediency—whether the law should 
limit the time of full-grown adults, or whether it is 
not better to arrange the hours by mutual agreement. 
In a law the lines are defined somewhat finely, and 
there ought not to be a chance of evasion. If mutu- 
ally arranged, the lines can be, on occasion, modified 
to suit ciccumstances. The miners do not ask for a 
48 hours per week, for this they have in most cases. 
It is indeed seldom that the full shifts are put in on 
an average in any month of the year. What the 
result would be with such a hard and fast line can 
only be determined by experiment. For the present 
the miners stand alone in the demand for eight hours, 
fixed by law. 


The two days’ conference held in London last week 
on labour representation in Parliament was of a much 
more moderate character than was generally anti- 
cipated that it would be. The object of the move- 
ment is social and industrial, but the means whereby 
itis sought to attain the object are political. The 
Miners’ Federation was not represented, neither were 
the Miners’ Associations of Durham and Northumber- 
land. These bodies have their own members, and do 
not see their way clear to call upon their members to 
contribute to the expenses of candidates of other 
trades. The only delegates from miners’ associations 
were two from Lancashire and Cheshire. The Amal- 
gamated Society of Engineers, the Shipwrights, the 
Carpenters and Joiners, and many other unions were 
represented, but some of the other older unions were 
on such as the Boilermakers, the Ironfounders, the 

miths, Masons, Bricklayers, Plasterers, &. The 
8 represented at the conference were stated to 
: 68 trade unions with 544,316 members ; Indepen- 
ror Labour Party, 13,000; the Social Democratic 

eration, 900; the Fabians, 861; total delegates 
tera 130, members represented, 568,177. The first 
mg ution pro was to the effect that members of 
ie working class only were to be’ supported. This 
Was lost in favour of an amendment to support ‘‘men 





sympathetic with the aims and demands of the 
labour movement.” This was carried by 102 to 3 
votes. Then a motion was made to constitute “a new 
independent labour party separate from the capitalist 
parties, having for its object the socialisation of the 
means of production, distribution, and exchange.” 
This was lost in favour of an amendment by 55 to 35 
votes. This amendment pledged the conference to co- 
operate with those promoting legislation for labour’s 
good, and opposing that contrary to labour’s interests. 
This subsequently was amended and became the sub- 
stantive resolution and was carried. The form in 
which the resolution was carried favoured a labour 
group, but proposed to co-operate with those who 
promoted legislation directly in the interests of labour, 
or who s opposed to legislation contrary vo those 
interests. This resolution, together with the rejec- 
tion of the one for universal socialisation, reduced the 
programme practically to the level of what was called 
the old unionism, except as to methods of work, 

It was proposed that the committee for carrying 
out the decisions of the conference should consist of 12 
members from trade unions, two from the Fabian 
Society, twofrom the Social Democratic Federation, 
and two from the Independent Labour Party, the 
members to be eiected and from their own asso- 
ciations. By the amendment, seven members were to 
be from trade unions, one from the Fabians, and two 
each from the other bodies. This was carried by 44 
to 38; by voting cards it was reaffirmed by 331,000 to 
161,000. The first committee was then elected. The 
delegates so elected represent the railway servants, 
the shipwrights, Lancashire miners, London gas 
workers, Yorkshire textile workers, steel workers, 
and vellum bookbinders. The Social Democratic 
Federation did not nominate. The secretary of the 
London Trades Council was elected secretary. <A re- 
solution was then carried to prepare a list of candi- 
dates to be run in accordance with the first resolu- 
tion, and to publish it as the labour official list. As 
regards finances the conference resolved that each 
association contribute 10s. a year for every 1000 
members, or fraction thereof, and that each associa- 
tion be responsible for the expenses of its own 
candidates. Towards the close of the conference a 
resolution was carried for one delegate on the com- 
mittee and one delegate for every 25,000 members, 
the payment to be 5/. for every 25,000 members. Thus, 
the former resolution was stultified, and the constitu- 
tion was changed, as the chairman pointed out. The 
conference has done the work it was appointed to do. 
The final result must. be left to the future. The 
finances now stand at 10s. for every 2500, instead of 
103. per 1000, a very small margin for electioneering 
purposes. The object of labour representation was to 
pet rid of class representation, and of class-made 
aw. If the newer proposals tend to reproduce class 
aap oR the result will not be favourable on the 
whole to labour. In the struggle for supremacy the 
masses will go to the wall, for there is less cohesion 
among them than among other sections of the com- 
munity. <A national policy of legislation for the 
whole is better than class legislation for a section, 
however numerous or powerful that section may be. 

The journal of the Associated Iron and Steel 
Workers of Great Britain for the current month con- 
tains a balance-sheet for the seven months ending 
December 31, 1899, presumably with the object of 
making up the accounts in future to the end of the 
year. The figures in the balance-sheet are not large ; 
indeed, they appear to be very small in comparison 
with other unions, for the reason that most of the 
labour questions pertaining to society are dealt with by 
meauis of conciliation. The total income for the period 
was 1401/. 8s. 4d., the total expenditure 10537, 3s. 8d. 
Out of the total expenditure only 7/. 6s, 8d. was spent 
in what they call ‘‘aliment,” after the Scotch fashion, 
which means dispute pay. The disputes were at 
Bilston and Willenhall. Little misunderstandings will 
occasionally arise, even in cases where the policy of 
conciliation is the rule ; but 7/. 6s. 8d. isso trifling that 
it may be dismissed as of no account. The heaviest 
expenditure is, of course, in the management, but it 
covers the whole country, peace is secured, and the ad- 
vancement of the members is guaranteed by the two 
great boards—the North of oy amy Conciliation and 
Arbitration Board and the Midland Wages Board, the 
Scottish Board being of later date. The accounts of 
the North of England Conciliation and Arbitration 
Board are given in the same journal, the costs being : 
Operatives’ accounts 226/., and the eg go account 
71l. Os. 3d. for the whole of last year, 1899. In moving 
the adoption of the report, the chairman, Mr. William 
Whitwell, J.P., stated that the cases dealt with were 
few in the year, but the work done was of the usual 
useful character. He added: ‘The good feeling 
which had been shown by the representatives of the 
works in getting the difficulties settled at the works 
was very gratifying. On behalf of the employers and 
himself, he desi to thank the ratives for the 
way they had done their duty as members of the board, 
bef better still, in relation*to the great principles 


of conciliation and arbitration which were its guiding 
light.” Higher praise could not be given. Each side 
was able to congratulate the other on the state 
of trade, larger profits to employers, and higher wages 
to the men. e Operatives’ Association has made 
ial provision for the members who are called out 
uring the war in South Africa. 


The National Union of Boot and Shoe Operatives 
regard tae state of trade on the whole to fairly 
gooc. The war in South Africa has stopped the ship- 
ment of _ quantities of goods, and prevented the 
lodgment of orders, but the members are congratu- 
lated on the fairly steady employment of those engaged 
in the boot and shoe industry. The officials ot the 
union rather anticipate a further disturbance of the 
labour market by the troubles at the seat of war, but 
they report that tenders for army work are being 
asked from English manufacturers as a result of recent 
complaints of oo horse “mre from quarters outside 
of the United Kingdom. - The report intimates that 
there is room for improvement upon the supplies of 
boots to the soldiers, and expresses a hope that the 
scandal of the Egyptian campaign, in the matter of 
foot gear, will not be repeated, comfort in which is 
essential in all cases, but especially for the soldier, 
whose long marches are most trying. There has been 
an almost total absence of labour disputes; showing at 
once a sign of good trade and of harmonious working. 

The position of the engineering trades throughout 
Leones; taking it all Ticongiy continues to = one 
of full employment, and will be for some time to come. 
Locomotive builders have recently secured new orders 
which will keep them fully engaged for the next twelve 
or eighteen months. Machine-tool makers have also 
sufficient to keep them going well over this year. In 
all branches of electrical engineering, and mostly 
in hydraulic work, there is a continued increasing 
pressure of new work given) out. On the whole, 
therefore, the position is very favourable, and the 
outlook is generally encouraging. In the iron trades 
a quiet tone has prevailed. It is complained that the 
more favourable news from South Africa, instead of 
stiffening prices, as was expected, seems to have had 
the contrary effect, for during the past week prices 
steadily tended downwards. Pig iron has had a slow 
sale, and some has been sold in open market at prices 
lower than makers’ rates. The latter remain firm, 
however, in most cases. Finished iron remains firm 
at the full recent rates, and in some instances there 
has been a hardening tendency. The steel trade gene- 
rally is still ee with prices firm on the whole. 
Nut and bolt makers are excessively busy, and have 
further advanced their rates, which are now 2/. per 
ton more than at the beginning of the year. 





The Employers’ Association in the cotton trades 
have replied to the operatives’ manifesto as regards 
ceasing work at noon on Saturdays, instead of at one 
o’clock as for some years past. They state that the 
agitation has been started by some extremists, and not 
by the operatives’ officials, who take a broader view. 
But in the official manifesto that point was referred 
to in order to show that it was not originated by the 
officials ; it was, however, endorsed by them. The 
plea of the operatives is that the hours have been 
shortened in other trades since the one o’clock conces- 
sion was made, and that the speeding of machinery has 
increased by from 20 to 25 per cent. since 1875, when 
the one o’clock was conceded. 





In the Wolverhampton district a strong demand 
continues in all branches of the iron and steel trades, 
and prices remain firm at recent rates. Some of the 
ironmasters who had arrears of old contracts at low 
prices Ay, sap to have cleared them off, and are now 
prepared to receive new business from consumers and 
merchants who are pressing orders, but they have to 
pay the advanced rates. The complaint now is that 
they have to pay exorbitant prices, but producers are 
in such a position as to be able to dictate terms, and 
are able to refuse all new contracts except at current 
rates. Such producers are rightfully entitled to what- 
ever increased prices are now ruling, and deserve a 
spell of continued good trade to make up for loss of 
profits on their lagging supplies. Bars are still in 
good demand, and inquiries are plentiful, while a 
good weight of business is reported in constructive 
material, hoops, and strip. Railway material is also 
largely inquired after by the Indian and Japanese 
Governments, while the Australian Colonies, New 
Zealand, and other colonial markets are sending in 
heavy lines for galvanised sheets, fencing iron, and 
general hardware of various kinds. Prices all round 
are firm at the full recent rates, with some stiffeni 
for sheets. As regards the steel trade, the deman 
continues so good that there has been a further ad- 
vance of 2s. 6d. per ton for bars, plates, angles, and 
nega As to pig iron, it seems that some makers 

ve ceased to quote, as the whole of their output is 
oversold to the end of the current quarter. Nail, rod, 





and rivet iron is in good demand at advanced rates, 
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and generally the tone is excellent. The wages of 
puddlers now are 9s. 6d, ton, millmen’s wages in 
proportion from the 5th of last month until April 7 
next. The engineering trades generally, including the 
branches in the Amalgamated Society, the boiler- 
makers, the ironfounders, the patternmakers, the 
smiths, and strikers are well employed, and so also 
are the bridge and girder constructors, tankmakers, 
gasholder makers, and the men in the railway sheds. 


In the Birmingham district the effect ef the war 
news was more favourable than it appears to have 
been in the Lancashire districts. The anticipations 
are that a very large volume of trade will immediately 
follow a cessation of hostilities, and it seems that on 
this assumption arrangements are being made to meet 
the expected requirements in South Africa, It 
appears that already inquiries have been made on 
behalf of Cape railways for rolling stock which is re- 
quired at once, and some good contracts are said to 
have been placed already. An enormous quantity of 
rolling stock is reported to have been destroyed, and 
home makers are looking forward to a very busy time 
of it in consequence. Further advances in the price of 
material is anticipated, as ironworkers’ wages are 
expected to increase at the next ascertainment of 
selling prices. But this increase follows the advance 
in rates, it does not precede the latter. The demand 
for iron and steel of all kinds and qualities is upon a 
liberal scale, but the high rates tend to check specula- 
tive operations. There are rumours of combinations in 
various branches, but such schemes are not yet com- 
pleted. Indeed, the position at present is one of 
inguiry. Most of the iron, steel, and metal-usin 
industries continue busy; some of them are muc 
pressed with work and have been for some time. 





The dispute with the brassworkers in this district 
has not yet been settled, but negotiations have been 
going on to averta strike. The Conciliation Board 
has met from time to time, and some progress is re- 
ported, but nothing final as yet. The men seek a 
minimum wage, and some arrangements to lessen the 
sweating system in the trade. The workers are well 
organised, and they express a determination to obtain 
concessions as the result of the rather prolonged nego- 
tiations. 





The whole of the operatives engaged in the South 
Staffordshire rivet trade turned out on strike last 
week for an advance in wages from 10 to 15 per cent., 
the employers having refused the concession. It is 
reported, however, that some employers have pro- 
mised to give the advance asked for. This is the 
largest dispute which has occurred in the district for 
some time. Trade is active in all branches, but the 
effect of the Midland Wages Board in the iron trade is 
such that its influence is felt in many branches not con- 
nected with the Board, and it is hoped that the policy 
of conciliation will help to bring about a settlement 
in the rivet trade without a prolonged struggle. 





The Amalgamated Society of Engineers and the 
Boilermakers and Iron Shipbuilders’ Society are at 
loggerheads over the Boilers Registration Bill, under 
the charge of Mr. Charles Fenwick, M.P. The Bill 
proposes that no person other than a boilermaker shall 
be appointed an inspector to carry out the provisions 
of the measure. The engineers want to get rid of 
that clause, which is Clause 2 of section 6 of the Bill. 


It appears also that the cotton operatives threaten | Press! 


opposition to the measure, Thus there is little agree- 
ment among the workmen as to the Bill. 





Notices of a reduction in wages have been received 
by some of the carpenters and ship-joiners on the 
Clyde, of from a halfpenny to a penny per hour. 
This is the first notice of a reduction for two years in 
the wages of shipyard workers, and indicates that 
the boom in the shipping trade is nearing its end. 
Resistance by the men is expected. 





The Master Cotton Spinners in the Chorley district 
have conceded the 5 per cent. asked for, and 10 per 
cent. to certain male hands, The increase affects 
some 12,000 operatives, and brings their wages up to 
a level with other districts where the advance had 
been given. 





The miners’ strike in Bohemia still continues. 
Indeed, the strike has spread to other districts, in 
Saxony, Bavaria, and Thuringia, in which districts 
some came out on strike last week. Collisions 
with the police have been frequent, and large forces 
have been drafted into the disaffected districts to 
keep the peace. Towns have been in darkness, schools 
closed, and various works have been stopped. ll 
efforts at conciliation appear to have broken down so 
far, but the pressure for fuel is such that further 
efforts are bring made to reopen negotiations. 





THE PHYSICAL SOCIETY. 


Ar a special meeting of the Physical Society, held by 
invitation of Professor Callendar in the Physical Labora- 
tory of University College, March 2. Professor G. Carey 
Foster, F.R.S., vice-president, in the chair, Dr. F. G. 
Donnan read a paper on “‘ The Relative Rates of Effusion 
of Argon, Helium, and Other Gases.” The introduction 
to this paper contains a short account of the work which 
has been done on the effusion of gases. This is followed 
by a theoretical eee of the subject, upon the 
assumption that the id laws are obeyed, and that 
the back pressure never rises above a certain fraction of 
the internal pressure. This gives rise to formule ‘which 
are different from the square root of the density law of 
Graham. The formula derived from Huzoniot and Rey- 
nold’s work gives the ratio of the times of effusion of two 
gases whose specific heat ratios are 1.408 and 1.67, equal 
to 1.06 times the square root of the ratio of the densities. 
The constant derived from Parenty’s work is 1.084. The 
theory, therefore, indicates that argon should effuse faster 
than would be calculated from Graham’s law. The 
gases were oxygen, hydrogen, nitrogen, carbon 
monoxide, carbon dioxide, cyanogen, argon, and 
helium, and they effused wee small holes pierced 
in platinum foil. When the holes are com- 

with molecular dimensions, the phenomenon 
1s one of efflux on a small scale. In the actual 
experiments this was the case, although the holes 
were sufficiently small to cause appreciable viscosity 
effects. By employing two or more observations in 
conjunction with the cs a vicosities of the used, 
an apparatus constant was determined, which allowed 
these effects to be eliminated. The observations showed 
that argon effused 34 per cent. faster than as calculated 
from the densities alone. This agrees qualitatively with 
theory, and affords a confirmation of the high specific heat 
ratioofargon. Hydrogen, oxygen, and carbon monoxide 
effuse in the manner predicted by the theory for gases 
having the same or nearly the same specific heat ratios. 
Carbon dioxide, when compared with oxygen, — to 
effuse 1 per cent. faster than as calculated from the den- 
sities. This result is not in accordance with the adiabatic 
theory of the efflux of ideal gases. The results for helium 
are not uniform, but show that its behaviour is unlike 
that of argon, a result not foreseen by the theory. If 
account be taken of the deviation of ordinary gases from 
the ideal laws, it is possible to obtain an expression for 
the effiux which contains a correction term involving the 
constant K of the Joule-Thomson effect. The sign of 
this correction term shows that a real gas will effuse more 
rapidly or more slowly than an ideal gas of equal density 
and specific heat ratio according as K is positive or nega- 
tive. The suggestion is made that possibly the anoma- 
lous results obtained with carbon dioxide and helium may 
be thus explained. The deviations of the observed re- 
sults from the results calculated for an ideal gas are in 
the case of carbon dioxide, in qualitative agreement with 
the theory proposed. In the case of helium they would 
be so if that gas possesses a ee K. , 

Lord Rayleigh congratulated the author and pointed out 
that in the case of very small apertures the gas laws 
might not be obeyed. The ratio of the dimensions of the 
rture to the length of the mean free path determined 
his, and not the ratio of aperture to molecular dimen- 
sions, 

Professor Ramsay and Professor Everett expressed 
their interest in the work. : i : 

Dr. Donnan thanked Lord Rayleigh for his connection 
and stated that the apertures used were about ,;; milli- 
metres in diameter. 

Mr. E. C. C. Baly read a paper on ‘‘ The Distillation of 
Liquid Air and the Composition of the Gaseous and Liquid 


a 
thi 


Phases.” From the experiments described in this paper | scal 


the author has drawn curves showing the relation between 
the composition of the gas evolved by boiling liquid air 
and the temperature, and between the composition of the 
liquid and the temperature, both at constant (atmospheric) 
ure. These curves enable the temperature of boil- 
ing liquid air to be at once accurately determined by 
means of an analysis either of the liquid or of the gas 
evolved. The measurements of temperature were made 
with ‘a Callendar compensated constant-pressure hydrogen 
thermometer. The correction for the contraction of the 
lass bulb was determined by measuring directly the 
inear expansion of glass between — 190 deg. Cent. and 
20 deg. Cent. This was found to be .0000073, Reynault’s 
measurement between 0 deg. and 10 deg. being .0000085. 
The values for the boiling points of oxygen and nitrogen 
agree fairly well with those given by Olszewski and 
Estreicher. Boiling ni @ great tendency to 
superheat. This can be obviated by pone a rapid 
current through the boiling liquid or by dropping in 
pieces of copper. There does not appear to be any con- 
nection between the ratio of the vapour ures and the 
composition of the gaseous phase in the distillation of 
oxygen and nitrogen at constant pressure. It is proposed 
to investigate the distillation at constant temperature. 

_ Professor y drew attention to the uses of liquid 
air for carrying on researches at low temperatures. It is 
per ay apes easy to work with, and is easily kept, 
either by means of a vacuum jacket or by surrounding it 
with cotton-wool. 

Professor Callendar referred to the question of super- 
heating, and stated that the constant-pressure thermo- 
meter was more accurate than the constant-volume one 
for measuring low temperatures. 

A paper on ‘‘ The ey, ts Galvanic Cells,” by 
Mr. T. 5S. Moore, was read by Dr. Lehfeldt. In these 


a the reversibility of cells such as the Daniell 
Clark, which are assumed to be reversible, was tested 
by allowing the cell to send a current, and by sending a 
current through the cell. The electromotive forces of the 





cells are determined by means of a Crompton’s potentio. 
meter, and from the electromotive forces on open and 
closed circuits the internal resistances of the cells were 
calculated. : ° 

Professor 8. P. Thompson asked if experiments had 
been made upon Leclanche cells, where the products of 
the action escape. : : 

Dr. Lehfeldt said that experiments were not made upon 
these cells, because they were known not to be reversible. 

A paper on ‘‘ The Damping of Galvanometer Needles,” 
by Mr. M. Solomon, was enon until the next 
meeting. The Society then adjourned until March 2. 





THE CORROSION OF MARINE BOILERS, 

AT the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, February 27, Sir Douglas 
Fox, President, in the chair, a paper on ‘‘ Corrosion of 
Marine Boilers,” by Mr. John Dewrance, M. Inst. C.E., 


was ; 

The author pointed out that the introduction of water. 
tube boilers and the use of higher working pressures had 
rendered the subject of the paper of increasing import. 
ance. Dealing first with the oxidation of iron and steel, 
he stated that these metals would not effect the chemical 
decomposition of water at temperatures below a red heat, 
and described experiments, made with a view to prove 
this, in which steel tubes partially filled. with water and 
carefully exhausted of air, were heated in high-pressure 
boilers for considerable periods. Setting aside fatty 
acids, which ought never to be admitted to a boiler, the 
only cause of corrosion that could to any extent affect the 
internal parts of a boiler which were not liable to be over- 
heated was the air dissolved in feed-water. Further ex. 

riments were made on the corrosion produced on iron 
Sishes by boiling in them solutions into which air was 
delivered by means of a tube. From the results of these 
tests it appeared that the air caused not much more corro- 
sion when dissolved in sea-water than when dissolved in 
distilled water ; and it was therefore necessary to seek 
another cause to account for the rapid deterioration and 
one] that occurred on the heating surfaces of marine 

jilers. 

The author contended that corrosion of highly-heated 
surfaces in contact with sea water was due not to the 
water but to the salts contained in it. It was generally 
accepted that when sea water was evaporated until it 
crystallised, it became acid, and hydrochloric acid was 
produced by heating magnesium chloride in a current of 
steam. The sides of furnaces opposite the fire and the 
tubeplate, and hottest tubes of boilers generally suffered 
most from corrosion, and it was known that where the 
fire impinged most fiercely the plates or tubes attained to 
a temperature far in excess of that of the water of the 
boiler. The author suggested that the effect of rapid 
boiling was that water was dashed against the heated 
steel and evaporated to dryness in rapid succession, and 
that each time this occurred with sea water the crystal- 
lising point was reached and a minute quantity of hydro- 
chloric acid was produced on the surface of the steel. If 
this theory were accepted, it was easy to understand the 
pitting of a heated metal surface. Furnace scale rolled 
into the surface in the course of manufacture became de- 
tached and gave rise to a local thinning of the plate. 
Heat was therefore transmitted more freely at such 
ee. and the steam bubbles formed in the cavity, 

ing somewhat shielded from disturbance by the circu- 
lating water, giving rise time to a slight explosion 
as the water entered the cavity. The expelled water 
left behind a small quantity of chlorides, and_ these 

ve off hydrochloric acid, which combined with the 
iron and caused corrosion. To prevent this action some- 
thing might be done by freeing the surface of furnace 


e. 
With regard to remedies against corrosion, the author 
pointed out that air had been for many - a well- 

ised cause of corrosion, and that the boilers in 
which the best means had been adopted to keep out air 
os — those least — _, ee po 
whether marine engine designers exhaus i 
sible expedients in this direction. It was of paramount 
importance to return the water from the condenser to 
the boiler without allowing it an opportunity of dis- 
solving air. As at present , the air pump was & 
most efficient means of causing the water to dissolve air ; 
and the author s ted as a remedy the placing of the 
hotwell between the condenser and the air pump, an 
making it a separator of water and air. The air pump 
would then pump out the air, and the feed pumps pump 
the water back to the boiler. : 

A remedy that had been recommended for all kinds of 
corrosion was to admit sufficient sea water to completel 
cover the inside of the boiler with a thin scale of sul- 
phate of lime. The formation of such a scale was often 
erratic, and even when formed the scale was apt to be 
cracked and thrown off by expansion. Moreover, it 
inte a non-conducting layer between water an 
metal, rendering the latter liable to overheating. The 
effect of putting lime into a boiler filled with distilled 
water appeared to be very small. Carbonate of soda was, 
however, ‘a really useful remedy with distilled water, as 
it practically stopped corrosion. Zinc slabs well 
connected with the boiler plates were successful in pro- 


tecting the plates from the action of air corrosion, but it 

ee pares See see Sane neh be setied on 
tect the tu water-tube boiler. 

Tt was g ys i that oil should not be 


generally L l 
allowed to enter a boiler. Most marine engines were 
worked with very little oil admitted to the valve chests 
and the cylinders, but it still seemed neo to oil the 
piston- It would be a boon if a gland pack- 
ing could be used that run without oil, but in the 
meantime all that could be done was to employ the best 
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filters and maintain them well, and use only pare hydro- 
carbon oil in any situation.from which it could be carried 
into the feed water. Animal and vegetable oils were 
chemically changed by the steam, and the products 7 
even the best filters, and were carried into the boiler. 
Hydrocarbon oils were now erally demanded, but 
it was desirable to make sure that the oil was not mixed. 
The evils due to air would cease if it could be excluded, 
bat the evils due to froth were more persistent, the only 
Niative being to improve the circulation, and limit the 
re heat to enable the water to wet the heating surfaces 
as much as possible. 








Coat Propuction.—The price of coal at the pit’s 
mouth varies a good in the different centres of pro- 
duction. The lowest point appears to have been touched 
in British India, viz , 3s. 84d. per ton ; while the dearest 
coal is met with in the Cape Colony, where the pit’s mouth 
price is 14s, 3d. per ton. The corresponding price in 
Natal is much less, viz., 103. per ton. Coal can be ob- 
tained at the pit’s mouth in New Zealand for 10s. er 
ton; in Tasmania, for 8s. per ton ; in Victoria, for 93, 2d, 

r ton ; and in New South Wales, for 5s. 7d. per ton. 

ransvaal coal costs 7s, 8d. per ton at the pit’s mouth. 
The United States claims to rank next to British India 
asa cheap coal-producing quarter, the average price at 
American pits’ mouths being 4s. 74d. per ton. As regards 
European countries, the cheapest coal would appear to be 
available in Spain, where the pit’s mouth price is only 
6s. 1d. per ton; Austria comes next with 63. 14d. per 
ton; Great Britain, third with 63. 6d. per ton; Russia, 
fourth, with 6s. 9d. per ton; and Germany fifth, with 
7s. 44d. per ton. The average pit’s mouth price in Bel- 
gium is 8s. 24d. per ton. France figures to still less ad- 
vantage with an average of 8s. 84d. per ton. One reason 
for the cheapness of American coal is the high rate of 

roduction per man employed, viz., 450 tons per annum. 
he output per man is, however, a little more in New 
South Wales, viz., 455 tons per man. In New Zealand 
the average stands at 440 tons per man. In the United 
Kingdom it cannot be carried beyond 297 tons per man 
perannum. In the — Colony, where native labour is 
rincipally employed, the average annual output is only 
tons per man. In Natal, which has the advantage of 
a good supply of coolie labour, the annual average output 
is 156 tons per man. In British India the average stands 
at only 68 tons per man. The German average is 271 
tons per man, and the French 216 tons per man per 
annum. 





Coat AND Iron IN Betcoium.—The production of coal 
in Belgium in the second half of last year was 11,497,330 
tons, as compared with 11,187,475 tons in the second half 
of 1898, showing a decrease of 309,855 tons. The aggre- 
gate output of cual in Belgium for the whole of last year 
was 21,917,740 tons, as compared with 22,088,335 tons in 
1898, showing a decrease last year of 170,595 tons. The 
number of collieries in activity last year in Belgium was 
113, as compared with a similar number in 1898. The 
stocks of coal on hand in Belgium at the close of last year 
amounted to 301,511 tons, as compared with 503,804 tons 
at the close of 1898. The demand accordingly — 
production last year to the extent of 202,294 tons. The 

roduction of casting pig in Belgium in the second half of 

t year amounted to 41,080 tons, as com with 
47,310 tons in the corresponding period of 1898. The 
aggregate production of casting pig for the whole of last 
year was 84,180 tons, as com with 93,645 tons in 
1898. The production of refining pig in the second half 
of last year was 174,540 tons, as compared with 150,917 
tons in the corresponding period of 1898. The produc- 
tion for the whole of last. year was 330,060 tons, as com- 
pared with 308,875 tons in 1898. The production of steel 
pig in Belgium in the second half of last year was 318,280 
tona, as compared with 290,371 tons in the corresponding 
og of 1898, The ag; te production of steel pi 

t the whole of last year was 621,945 tons, as com 
with 577,235 tons in 1898. The Lgecrge of pig of all 
kinds in Belgium in the second half of last year was 
533,900 tons, as compared with 488,598 tons in the 
second half of 1898. The te production for 
the whole of last year was 1,036, 185 tons, as compared 
with 914,755 tons in 1898. As is iron, it pec 4 
be noted that the production of plates in the second 
of last year was 53,370 —_ as com with 53,766 tons 
Serreatonding peri 4 ie . The production oo 

ole of | ear Was tons, as compared wi 

91,686 tons in 1898. The production of miscellaneous 
iron in the second half of last year was 185,380 tons, as 
compared with 189,587 tons in the second half of 1898. 
The aggregate production for the whole of last year was 
381,190 tons, as compared with 393,354 tons in 1898, The 

roduction of iron of all kinds in Belgium in the second 
alf of last year was 238,750 tons, as compared with 
243,353 tons in the second half of 1898. The ag, te 
production of iron of all kinds in Belgium in the whole of 
ast year was 489,480 tons, as compared with 485,040 tons 
Rana _ The production of cast steel, ingots, &c., in 

Igium in the second half of last year was 370,750 tons, as 
compared with 345,214 tons in the second half of 1898. The 
Production for the whole of last year was 729,920 tons, as 
senared with 653,523 tons in 1898. The production of 
wr8ed steel (rails, plates, &c,) in the second half of last year 

as 311,890 tons, as compared with 292,040 tons in the 
— half of 1898. The te production for the 
in of last year was 621,020 tons, as compared with 
tt yd tons in 1898. The general results indicated by 
in Feeoing figures are a slight reduction in the produc- 
n of coal last year, but a very considerable reduction in 

2e Stocks held, a marked increase in the production of 
ae a moderate increase in the production of iron, and a 
'ded advance in the production of steel 





PORTABLE PNEUMATIC TOOLS.* 
By Mr Ewart C. Amos, Member, of London. 
(Continued from page 306.) 
~ Havine now described four representative types of 
hammers which may fairly be said to cover the = at 
present in use, it may be interesting to refer to Table LI., 
page 356, showing sizes and air consumption, but in 
to these the author wishes to point out: (1) That they are 
as given by the different makers ; (2) That the claims as to 
air consumption can only be sustained when the tools are 
in the hands of competent workmen, as otherwise the 
air consumed may greatly exceed the quantities given. 
(3) That the air consumption is not alone indicative of 
the efficiency of the tool. 
The author, however, whilst putting against each maker 
the amount claimed by him as being the amount of air 
consumed, is inclined to think that these amounts may be 





















































pose, however, the hammer may be put, it is 
to remember that proper efficiency can only be cnenal 
by selecting hammers of suitable weight and stroke for 
each class of work. No tool can be adapted to all classes 
of work. It is not uncommon to find operators attaching 
blame to a tool on account of its failing to successfully do 
its work when the real cause of failure is due to the ap- 

lication of the wrong tool. For results of work done by 
| snes in caulking, chipping, &c., reference must be 
made to the appendix at end of paper. 


RIVETERS. 

Compressed air has long since been recognised to possess 
great advantages for the purposes of riveting. Portable 
pneumatic riveters may be divided into two types, viz, 
those that effect their purpose by squeezing, and those 
that have a percussive action. The former type are well 
known, and it is therefore, proposed to consider only the 





“ Boyer” Pneumatic Riveter with Pipe Gap-Frame. 



































Fig. 16. 
ilps <n See 
aaa * ‘ Dp 
CoO 7 S 
_O wm 
ae Ve | Hy 
4------- 13 ------- ‘ Haw vo +a sone Wh = -+<a520% > 





(5302.4) 


a little exceeded, and in any case provision must be made 
for leakages, &c.; it is, therefore, not advisable to cut 
down the air supply to these amounts, and in actual prac- 
tice some margin must be provided over and above what 
the experimental trials would seem to indicate the tools 
uire. 

me reference must now be made to vibration, and its 

effect upon the operator. Some hammers vibrate more 


than others, but even in the best the shock is noticeable. sr gaa 
the | tool will be found exceedingly useful, as it can be exten- 


Its affect, however, is greatly reduced as soon as 
operator learns how to use the hammer to its best ad- 
vantage, and it is probable that no injury will be done 
to the operator as soon as he has adapted himself to its 
proper oe purposes to which these hammers 
may be appli are many, and include chipping, caulking 
beading, fettling, scaling, riveting, stone-dressing and 
carving, driving plug holes in stone, planishing brass and 


* Paper read before the Institution of Mechanical 








Engineers. 








Fig.i. ‘Little Giant" Light Yoke Riveter. 


latter. ‘These again may be subdivided into (a) hand 
riveters, used in conjunction with a pneumatic holder-up, 
and (b) yoke riveters. 


ore it becomes unnecessary to describe its mechanical 
action. It should be mentioned, however, that when 
used for verng, Ge eens & te 100 lb, to 125 Ib. is 
advan n the hands of» skilful operator this 
sively used in shipbuilding and constructional ironwork 
to drive rivets in places inaccessible to a yoke or bear 
riveter. At the same time, in the hands of an incom- 
petent or lazy workman, it lends itself to doing. anything 

+ satisfactory work, as care is required to avoid making 
the head of the rivet on one side, nda agMcnonge Bey som 
sary to have a holder-up, and this lly takes the form 
of a simple piece of mechanism consisting of a piston 
working in a cylinder into which compressed air is 
mitted, the end of the piston being kept up to the rivet- 





copper, driving nails and spikes, &c. To whatever pur- 
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TasiE I.—Table Showing Sizes, Weights, and Approximate 
Air Consumption of Hammers. 























|S nf! 3S oS £3 Ss 
: * . an 2 
Description |$' Se 22 gy See | 28 
Number. |e g2 BE  &£ eos) 3G 
| Ee Se ox $5 jss a< 2 
7 Aci & ae jqe= | 
Tyrg,—‘‘ Ross” (Fig. 1). 
in, | in. | 0% | revs. per cub. ft.; Ib. 
| | min. per min.) 
2 | 12 | 2 | 11,000 30 11 
13 1 2 11,000 25 10 
4/1 13 | 11,000 18 10 
i oe 1 | 11,000 15 6) 
g 1 1 11,000 13 6 
Typr.—‘‘ Q and C'” (Fig. 2). 
Paw g 
Single f°) 1, | } 12 2 
H I 1 10,000 12 
ammer LF 1 to 4 10 3 
Double fA} 1 1 J 15,000 | 18 103 
Hammer (C| 1 1 15 9. 
Typr.—‘“‘ Little Giant” (Figs. 3 to 9). 
0 5 1} 20 1,200 20 16 
1 3 14 16 1,500 | 15 12 
2 3 1} 14 2,000 15 9} 
8 2} 14 14 2,000 15 8} 
Typr:—‘‘ Boyer” (Figs. 10 to 15). 
000 5 1y’s 34 1,000 + 20 26 
0 5 1); | 235 1,800 0 | 3B 
1 | 4 14, | 17 2,200 5 | 8 
2 3 1ys 13 2,600 15 | 
3 13 17, | 18 $,000 12 8} 
B 2 ly 12 10 8 
BB 1} ip 3 il _ { 10 | 6} 
F 1 4 10 4 
} A et if 5,500 | 10 3 


“¢ Little Giant ”’ 
Plate Closing Riveter. 









TABLE II.—Comparison of Cost between Machine and 
Hand Riveting at Chicago Shipyards. 





























(Taken during three weeks ending October 12, 1899.) 
Number} Dia- Machine) Hand 
Distribution. of j|meterof Rate Rate 
Rivets. | Rivets.| each. | each. 
in. cents cents 
Keel es 6,217 1 2h 4 
MOND on tees bud. eek 1} 8 
Shell margin (bilge single line)| 1,122 3 4 
Longitudinals open .. -.| 24,632 1} 2 
C. V. K. brackets 3,197 1 3} 
ie 3 Moe 1} 8 
pe * on --| 8,197 1 3 
Longitudinals under tank 664 1 23 
Longitudinal bars... 2,989 14 23 
Tank-top stiffeners 1,129 24 34 
= margin 4,083 14 2: 
ee ugs .. 1,520 1; 3 
eee 3,209 1 2: 
Tank+top.. 3. se a0 Oy BT 1} 2 
C. V. K. cross vertical kelson | 12,723 1 3 
Hold stringer .. ne --| 1,184 i 3 
oors i... x on ie 123 1 3 
» (odd) ob 5 2 6 
C. V. K. (odd) .. 38 ee 
Bulkheads a 1,318 i 48 
” 8,051 i 1} 3} 
ee Ae ee er E 14 24 
Total .| 93,479 
Total cost by machine, 1,403.31 dols. Average 1.50 cents each. 


Total cost by hand would have been 2,986.87 dols. Average 
3.19 cents each. 

Saving 1,583.56 dols. Average 1.69 cents each. 

Average cost of machine riveting was 47 per cent. of hand cost. 


shown against the work in readiness for the hammer to 





commence the operation of riveting the head. Its action 


Fig.19. — 


Open position, 
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head by the fluid pressure. Under this heading may also 
be described shell riveters, which are hand riveters 
mounted in a gimbal or central pivoted frame, which 
permits of shell rivets heing driven up to a considerable 
size, and in places where a yoke riveter is unworkable. 
These are ex ly valuable for shipwork. 

Yoke Riveter.—Figs. 16 and 17 illustrate an ordinary 
yoke riveter suitable for shipwork and constructional 
ironwork generally, tanks, gasholders, wagon under- 
frames, and a variety of other purposes. One arm of the 

oke is fitted with what is practically a percussion 
mmer, whilst. on the other is a solid holder-up. Suit- 
able adjustment of the hammer portion permits of the 
snaps being the correct distance apart. In a riveter of 
this type, great as is its value for certain classes of work, 
no provision is made for closing the 
which may result from the snapping of the rivet; and to 
obviate this difficulty and to supply the want of a per 
cussive action plate-closing riveter, the ‘‘ Little Giant’ 
yoke riveter, which is shown in Figs. 19, 20, and 21 has 
recently made. This riveter consists of an ordinary 
yoke a, having at one end a fixed holder-up and at the 
other a small frame or yoke carrying a pneumatic 
and provided with a 5 clamping device for mg | 
the work together during the process of riveting. This 
clamping device also takes the place of the ordinary pneu- 
matic h -up, Fig. 19 shows the device in section and 
the rivet in position with its head against the fixed holder- 
up and through the work to be riveted together, whilst 
the hammer and clamping device are in their normal 
position before live air is itted. ; : 
Fig. 20 is a similar view, but with the clamping device 





Po, except that/| e 


hammer | the clamping device g forward, as shown in Fig. 





will be readily understood by a short description, refer- 
ence being had to the letters shown on the drawing, in 
which a is the main yoke; a! the small yoke or frame 
carrying the percussion hammer and clamping device g ; 
ba projection of a'; c an air chamber formed by the ex- 
tension of the back of the hammer and the projection b ; d 
the said extension of the hammer casing, and which 
forms a guide to carry the hammer; ¢ the hammer cy- 
linder ; f an extension of the coupling sleeve of ham- 
mer, and which slides in the other end of the small 
yoke a', and also acts as a guide for the clamping 
device; h a spring for returning g to normal position 
when air ure is cut off; hk? the hammer piston ; 
i, the tool shaped to form the head of the rivet ; j, j', an 
hs nen for air supply ; &, distributing valve; / and m, 
aust and supply as in an ordinary hammer ; n, the 
flog The action is ss Fg age to ——— 
in position, as shown in Fig. 19, air is admit 
k and into the passage j. is forces the whole 
— forward until the tool i is in contact with 
rivet and forces it against the fixed holder-up. At 
the same time live air is admitted through j!, forcing 


. 20, 
which closes the and pie holds them in 
position, whilst ¥ news is weney Aono y As the 
rivet a Racirtoadling Prosacmpgg™ ese A in the space ¢ 
kee hammer to its work. action of the hammer 
has already been descri ly to the striking 

. 21 is a section 


ted | each. 


of jute and bitumen 


ings shown that although it is not possible to get a ve 
great pressure on the clamping device without increasing 
the area of the pressing cylinders to an abnormal amount, 
yet this arrangement possesses very considerable advan- 
tages over the ordinary percussion P bes riveter, as it 
insures that the riveting mer should be automati- 
na7 f kept up to its work, and that the work shall be firmly 
held together whilst the rivet is being driven, both of 
which are very important points. 

_ Another and very valuable form of riveter is that shown 
in Fig. 18, page 335. This shows the “Little Giant” light 
yoke riveter, and represents the very latest development, 
which should prove an exceedingly useful addition to the 
pneumatic pry at present in use. Its simplicity 
and value will be at once appreciated by reference to the 
diagram, in which A represents an ordinary standard. 
type “‘Little Giant” hammer as used for chipping or 
riveting, clamped to a light eo B carrying at its other 
end a pneumatic holder-up C. There is also clamped to 
the yoke Ba small casing D, containing an air chamber 
E, valve F, trigger G, and suitable pipe connections 
for providing com -air communication with the 
hammer A and holder-up C. The action is as follows: 
The main air supply enters the chamber E at H, 
being admitted past the valve F by pressing the 
rie on G, and thence passes to the holder-up and hammer 
handle. ‘The holder-up at once brings the rivet into its 
place, and the operator then puts the hammer in action 
in the ordinary way by depressing its trigger I. The 
object of this riveter is to rep a separate holder-up in 
light riveting work where a yoke is permissible. To deal 
with such work it has hitherto been necessary either 
to use a hand-riveter and separate holder-up, thus requir. 
——- operators, or else a yoke riveter, which is gene- 
rally too cumbersome for one operator. Moreover, it 
insures that the holder-up first brings the rivet home 
before the percussion action begins, and also makes it 
possible to use an ordinary hammer. This would prove 
a very useful feature should anything go wrong with the 
percussion mechanism, when the hammer can be easily 
unclamped and immediately replaced. Such a riveter 
would close ;j-in. cold rivets or g-in. hot rivets witha 
gap up to about 12 in., and can easily be handled by one 
man. With regard to the respective advantages of per- 
cussion riveters and squeezing riveters, especially of the 
hydraulic type, there is considerable difference of opinion. 
In this country we have so long been used to hydraulic 
squeezing riveters that the percussion riveter at first met 
with scant recognition until its advantages were proved, 
and the author ventures to think that a solution of the 
difficulty will be found when the true value of each ty 


for its respective work has been oy recognised. To 
those who have tried both systems, the pneumatic per- 
cussion riveter has shown itself to certain ad- 


vantages in the form of lightness, portability, convenience 
in manipulation, and other points over its rival. On the 
other hand, the advocates of the percussion system do 
not at present claim advantages where the riveted work 
has to stand high ee as in boiler work, although the 
“Little Giant;’ plate-closing yoke riveter is certainly a 
step in the direction of using it for this purpose. 

able IT. ae nie oa between pneumatic machine 
and hand riveting in the Chicago shipyards. 

(Zo be continued.) 





One THousAND Mixes Motor Car Trrat.—The Auto- 
mobile Club, of 4, Whitehall Court, London, has issued 
a detailed programme of the motor car trial which is to be 
held from April 23 to May 12. The courseis from London 
to Edinburgh and back, and includes one-day exhibits 
at Bristol, Birmingham, Manchester, Edinburgh, New- 
castle-on-Tyne, Leeds, and Sheffield, and shorter exhibi- 
tions at other # og There will be an exhibition at the 
Agricultural Hall, Islington, London, from Apel 14 to 21, 
and, at the conclusion of the trial, at Prince’s Skating Club, 
ee London, from 12t019. The vehicles 
will be classed as follows: A, with a selling price of 200/. 
or less ; B, between 200/. and 3007. ; C, between 300/. and 
5007. ; D, over 5007. ; E, tricycles and en under 
4cwt. ; F, vehicles for public service. number of prizes 
will be given, and more than 60 vehicles are expected to 
compete. The start will be from Hyde Park Corner at 
7 a.m. on Monday, April 23. A very complete itinerary 
can be obtained from the club, post free, for 10d. 





Tue Execrric Lieut at Yorx.—Electric lighting 


also | works, which have been erected at a cost of 20,0001. by 


the York Town Council, were opened last week. The 
works, which are according to the specifications of 
Professor Kennedy, consist of a boiler-house 55 ft. by 
35 ft., containing two boilers each 28 ft. long and 8 ft. 
in diameter, and working at a pressure of 125 Ib. to the 
uare inch. Two t throw feed pumps, driven by 
ectric motors, are fixed in the boiler-house. The en- 

ine-room contains four engines, each ees ocopied toa 
ome Two of the engines are about 40 indicated horse- 
power each, and two about 150 indicated horse-power 
The number of eight candle-power lamps which 


can be supplied with current from the dynamos at apy 


one time is about 6600. On a platform overlooking the 
machinery is the switchboard, provided with a full comple- 


ment of necessary instruments. The storage battery con- 
sate @ Payee Y gg EY. ig eecige a batvery-room - > 
On; tb. wide, presen peng is sufficien 
ran 350 eight-candle power lamps for about 10 hours, or 
700 for five hours. The un cables 


with one another, and insulated with a special compoun 
between set on conductors, 
thed in lead and armoured with steel 





regulating to the cylinders. 
It will be obvious from this deneription sad the draw- 


whole 
taping, and laid direct in the ground. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECOR 


ComPiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
number of views given in the Specification Drawings is stated 
~~ each — where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
ies of Specifications may be obtained at the Patent a Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform of 8d. 
The date of the advertisement of the tance oy a complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the tance of a complete Specification, 
ive notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


5468. A. Zimmermann, London. (Dr. Courant, Berlin, 
Germany.) Electrolytes for Use in Electro-Deposition 
of Me October 19, 1899.—The object of this invention is 


oduce an electrolyte suitable for use in the electro-deposition 
eaohde. For the purpose of producing an electrolyte from which 


copper may be deposited, psi cuprous oxide is dissolved in potas- | th 


jum cyanide, a compound corresponding to the formula Cu, Cy, 
: 4 K Gy. K,0; ele Sorina in accordance with the following 
equation: Cu,0 + 6K Oy = Ou, Oy,.4K Cy. K,0. This com- 
und is then treated with sulphurous acid, a triple salt being 
meme as follows : Cu, Oy, . 4 K Cy . K,0 + H, 803 = Cu, Oy, 
.4K Cy. K,80, + H,0. in a similar manner, the cor nd- 
ing triple salt of zinc, silver, gold, or nickel may be obtained. It 
is stated that these salts are of great purity and high conducti- 
bility, that they are soluble in cold water, and that they are free 
from the inconveniences which result from the use of potassium 
cyanide, potassium cuprocyanide, or the double cyanide of 
potassium and zinc ; while by combining the electrolytes in suit- 
able proportions, deposits of bronze or brass of varying composi- 
tion may be obtained. The first claim is as follows: ‘‘ Electro- 
lytes for potassium cyanide baths — of the potassium 
cyanide double salt of the metal to be precipitated, treated with 
sulphurous acid.” (Accepted January 31, 1900.) 


23,047. E. Ducretet, Paris. Coherers. [3 Figs.) No- 
vember 18, 1899.—An electric coherer charged with iron or otaer 
metal filings is provided with a reserve chamber for the filings 
communicating with the action chamber of the tube, so as to 
permit of an exact regulation of the coherer. This arrangement 
also enables plug electrodes to be dispensed with and replaced by 
more sensitive contacts. The coherer may consist of a bent 
tube, one arm of which forms the active, while the other consti- 
tutes the reserve chamber. The former chamber has a double 


Fig.1 








Fig.2. 








(2397) 


conical head, in which are sealed a pair of contact wires which 
descend to the bottom of the tube, where contact is established 
by the metal filings. These may consist of a mixture of steel 

ings, and filings of unoxidisable metals, in suitable proportions. 
The regulation of the sensitiveness of this tube for Hertz waves 
depends on the quantity of filings in its active portion, which 
may be readily varied. The tube, which is hermetically sealed, 
may be void of air, or it may contain air, inert gas, or mercurial 
vapour. (Accepted February 7, 1900.) 


GUNS AND EXPLOSIVES, 


2663. Vickers, Sons, and Maxim, Limited, A. T. 
Dawson, and GT. Dackham, Westminster. Worm 
Gear for Guns, [4 Figs.) February 6, 1899.— 
The arrangement of worm gear is such that, in case of accident, 





the worm can be removed, leaving the gun free to be trained b 
Fo the lle of the worm 
middle of 


id or otherwise. 
made in two parts, the ends of witch meet se 


ment thereof, comprises a jointed quadrilateral frame, 
of which are formed by the working lever, the pawl, and a link 
connecting these parte, while the fourth side is formed by a 
arranged to turn on the axis of the ratchet wheel with consider- 
able friction ; the wor! 

the sides of the frame wi' to each other, so that the pawl 
presses against the ratchet 
ward, but is moved away from the ratchet wheel during the return 
stroke of the lever. (Accepted February 7, 1900.) 


Manufacture of 
scrap, galvanised or otherwise, is melted in an ordinary cupola 
by means of coke incandescent under a strong air blast, 15 z : 3 
sec Bagge eye , calcium, mag-| - 15,642, Pogns, Berlin, Germany. Marine Pro- 
lum, nickel, or tungsten in proportions peller. 4 8. 81, 1899.—The propeller comprises 

paved : being gt og Ag Sir on Sole. The ~ Bay. etal movable pa es ra their i ds rollers which 
ons ven by wa: e mi m wl on nner ends rollers whic e 
Cat te moulds into A wileh te. eotienanentier de am cadiens teach, so fommed that fis 
em in an annealing furnace for from one | lower side, the but as 


with a mixture con 
nesium, aluminium, ch 


carburised 54 
the | to five days 


section, or are provided with keysand grooves, so that the spindle 
can slide in the worm, which must turn with them. The other 
ends of the spindles pass through the bosses of bevel wheels pro- 
vided with keys and gta ‘80 that the spindles can slide through 
the wheels, but must turn with them ; these ends are also screw 
threaded, and provided with nuts outside the bevel wheels. 
Usually one or other of the bevel wheels is worked by a bevel 
pinion turned by hand 
turned, and the gun trained. Should the wormwheel, however, 
be injured, the worm spindles may be withdrawn by turning the 
nuts on their ends, leaving the worm free, so that it can be with- 
drawn from ep ent with the wormwheel ; the gun can then 
be ben gine er means. The worm has its end formed as 
journals working in bearings in a frame which is fitted on the 
base of the mounting, so that when the spindles are withdrawn 
from the worm, and a catch-screw nut released, the frame can be 
drawn back, moving the worm out of gear with the wormwheel. 
The catch-screw has a segment cut from one side of its head, so 
that when it isin one position the full part of its head 
a the frame prevents it from being withdrawn ; but when 
the screw is turned half-round, bringing the cut-off to the 
frame, then the frame can be drawn back: on again turning the 
screw, its head engages in a notch in the frame, and holds it in 
its withdrawn postin. (Accepted February 7, 1900.) 


HYDRAULIC MACHINERY. 


4807. 8. C. Davi Belfast. Impulse Turbine. 
(7 Figs.] March 4, 1899.—For the purpose of diminishing the 
weight of the rotating portions of impulse turbines (more especi- 
ally those of the pm or combined in and axial flow type), 
ese are constructed substantially in the same manner in 
their interior portion as are bicycle wheels, the rim and the hub 
being connected by spokes in tension.- In a wheel of this type, 
the spokes are formed of light wire, while the rim consists of 
a hollow metal tube, the outer face of which is either flat or 
bevelled from a central — edge, so as to fit evenly against 
the inner face of the of the buckets which are mounted 
thereon. The outer ends of the spokes enter the holes in 





























the inner face of the rim, and are secured by nuts, which are 
screwed on through holes in the outer face of the rim. The 
buckets are subsequently brazed over these holes, so that water 
cannot gain access to the interior of the rim. e tu rim 
may, however, be constructed in two parts, the inner part being 
similar to the rim of an ordinary cycle wheel, and having the 
spokes secured in the same manner, while the outer part which 


considerably larger, and run under much higher water 
31, 1900.) 


23,589. P. C. H Copenhagen, Denmark. 
Ratchet M 0 Figs.) November 25, 1899.— 


fl 
After each movement of the ratchet wheel, the paw! is automati- 
cally lifted out of gear with the ratchet teeth, and held in this 
position during the backward movement of the lever; by this 
means the wear of the pawl and teeth is diminished, and the dis- 





three sides 


lever of its to-and-fro motion displaces 


1 when the lever is moved for- 


MINING, METALLURGY, AND METAL 
es WORKING. 


L. 8 France. 
Ss Pt stock, 19, 1800. Steel or iron 


sand 


heating 
con’ 


» and thus the worm and wormwheel are | in 


agreeable noise which accompanies the use of an ordinary ratchet | S (7 A 

is avoided. The driving mechanism, according to one arrange- | object the gy ion of a substitute for wooden or iron railway 
é sleepers, which is 

‘ = : pores. = the = sl 

ns t+) composed of homogeneous is buil 

of various oath 

and an exterior covering composed of cement, magnesite, coco, 





turing cast and other steels melted in a Sete, wbieh, concinto in 
melee by mesma of coke any kind of steel or iron with a 


calcium, , aluminiu 
chromium, nickel, oad tungsten used in ae 4 
casting the steel thus melted in in piling w 
around the cast pieces in suitable con vessels iron oie 





e ieces 
sufficient for the 
ore to take up the excess of carbon contained in the pieces, 
substantially as above described.” (Accepted January 31, 1900.). 


522. P. T. Sievert, Dresden, . The Manu- 
of Glass upon Motel Articies (56 Figs.) 
January 9, 1899.—Articles of glass u metal adapted for use 
the manufacture of acid-proof vessels (such, for example, as the con- 
taining vessels for primary and secondary batteries)are formed by 
poets © gioae pian. bringing it into contact with a cold sheet cf 
lead or other acid-proof metal, and rolling both substances to- 
gether until adhesion is effected. As an ex 
adhesion of two substances it is stated that numerous minute rents 
with the old metal s tnd that a tne Fling proce proceed nde, the 
e metal ; an as is, the 
metal (fusing in consequence of the heat of the glass) enters these 
and ls thus essured to the surface of the glass. Modifica- 
tions of the process are described, and the following method is 
stated to be of value: Molten glass is poured into a cold press 
mould, and is consequently granulated, a heated plate is then 
laced upon the glass, or fused metal is run into the mould, and 
th the glass and the metal are pressed together until they form 
a single sheet. In some cases the glassis cast with holes or grooves 
of dovetail section, which assist in effecting adhesion. Compound 
plates such as are above described may be joined together to form 
acid-proof vessels by soldering the metallic edges together. (Ac- 
cepted January 31, 1900.) 


21,948. F. E. Elmore, Leeds, Separa: Metals 
from Ores. [1 Fig.] October 18, 1898.—The metallic are sepa- 
rated from the rocky constituents of ores, » | first mixing the 
pulverised ore with a considerable quantity of water, and then 
adding to the mixture a thick oil, such as the residue of mineral 
oil after the volatile constituents have been removed. The oil 
adheres to the metallic but not to the rocky constituents, and 
fioats on the water, which carries the latter, and which may 
be drawn off ; the metallic particles being subsequently separated 
from the oil. Apparatus for carrying out this process comprises 


(euse8 





carries the buckets is brazed on to the inner part, the buckets aio 
being seoured to it either before or after brazing. It is stated that | ® Slowly revolving helically ribbed drum supplied with oil and 


in consequence of the lightness of these wheels they may be made mingled with the oil, they are together di 


ulverised ore and water; the ore water being thus 
into a sub- 


ischarged 
than wheels as hitherto usually constructed. (Accepted January Sentetntand aetin elueatomens 2 A, ig drawn. off into a 


than the oil, forms a layer next the 

metallic particles are for the same reason 

MACHINE AND OTHER TOOLS, SHAFTING, &c. | to the water. The upper edge of the drum has an inwardly pro- 
» whence 
.) 


ba ; hows ghee | a 
phery drum ; the 
erred from the oil 


jecting lip, over which the oil flows into an outer 
it is drawn off and re-used. (Accepted February 7, 1 


RAILWAYS AND TRAMWAYS. 


P. Korff, Mulheim, Germany. Railway 
igs.) April 17, 1899.—This invention has for 


said to certain advantages over these, in 
jon adopted. The 


; and comprises a core of iron or other wach § 


January 81, 1900.) 


seul 
SHIPS AND NAUTICAL APPLIANCES. 


on the links of chains running over 


as the rollers travel 
jes are turned into a vertical position ; 








worm, and these ends and the bore of the worm are of polygonal | rolled iron. The claim is as follows : “ The process of manufac- 


th paddl 
tact with iron ore, lime, and chips, or scales of | the travel along ite w side, the paddles are tur ed into a 
position wently 


horizon By this means the paddles, during the 
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whole of the lower part of their travel present to the water their 
entire surface, and give full working effect ; whilst, in coming 
back to their original position, they meet with but slight resist- 
ance from the medium, whether air or water, wherein the return 
movement is effected. The paddles are of rectangular form, and 
have front and rear surfaces slightly concave, and bounded by 





























projecting ribs, in order to offer greater resistance to the water. 
The vegsel may be furnished with a single propeller working in a 
channel arranged amidships or with a pair of propellers on the 
port and starboard sides ; in the former case, the return journey 
of the les will take place under the water, but in the latter 
preferably through the air. (Accepted February 7, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


24,562. C. D. Moberg, Vulcan, Sweden. Water- 
Tube Boiler. (3 Figs.) mber 9, 1899.—In steam gene- 
rators comprising a lower water-tube boiler, having tubes fore 
and rear, ends of which terminate in water chambers, and an 
upper boiler or drum, the fore and rear ends of which also com- 
municate with these water chambers, such communication is, 
according to this invention, effected by means of a number of 
tubes, instead of by a single tube from each chamber, the upper 
sides of the chambers being enlarged to admit of this construc- 
tion. The invention is described with reference to a boiler of 

















usual construction having slightly inclined water tubes arranged 
zigzag in groups, each of which is provided with a front and rear 
water chamber, and the number of tubes connecting these cham- 
bers with the drum corresponds with the number of tubes in each 
group. It is claimed that by means of this construction a more 
effectual circulation and drier steam are produced, since there is 
no rush of steam mingled with foam in the direction of the drum; 
while an advantageous preliminary heating of the water is effected 
as it descends through the rear connecting tubes, which ere sur- 
rounded by the furnace gases. (Accepted January 31, 1900.) 


245. J. BE. Will Lond: and J. T. Walford, 
Joppa, N.B. Steam tor for Hospitals. (3 Figs.) 
January 5, 1899.—This invention has for object to provide a 
radiator readily accessible in all its parts for cleaning, and com- 
prising a series of metal loops or gills A connected together, so 
as to form a radiating eurface approximately in the sh»pe of a 


oN eC 
Figit. ||| | Fijy. 2. 
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comb. The air flues are formed on one side by a shield cr fender 
B which is placed in front of the comb face of the radiator, and 
thus enclosing the spaces for conducting the air to be heated past 
the external surfaces of the radiator, thus by the draught produced 
fluted surfaces, and 
esired amount of force into the space to 
be warmed. (Accepted January 31, 1900.) 


538. A. 8S. F. Robinson, Wan’ Berks. Drum 
Gevernor. [3 cwel January 9, 1899.— invention relates 


drum govern such as are described in 
- icant’s prior 


bei 5 
the weighted nan | are provided with tail pieces, which, as the 
weights move outwards, pre § agsinst inc'ined abutm: nts on the 


ors, 
fications, No. 12,496, of 1894 ; No. 20,960, of 
; and No. 17,411, of 1897. The weighted arms, instead of 
bein et ee a in the 


are pivot to re 
sscured to the free ende Of the epring blades which con the 





Soon, ty Melo. tensed apaioas the elesiomente. wy toe weigined 
i e al y the w 

= will act ugh Fos blades on the eccentric, bring- 

ing it to mid-position, and consequently cutting off steam from 

the engine. The holders which connect the movable pulleys to 

the curved spring blades that support the eccentric are each 





carried at one end of a separate spring blade, the other end of 
which is fixed inside of the fixed end of the curved spring blade. 
Governors constructed as above described are stated to be especi- 
ally suitable for use in cases where close governing is desirable, 
as, for example, when driving dynamos for electric lighting pur- 
poses. (Accepted January 31, 1900.) 


867. P. A. Low and Willans and Robinso 

Limited, R » Engine Governors. (2 Figs.) Jan- 

18, 1899.—This invention has for its object to prevent racing 

uced from various causes in governing engines, and to accom- 
plish this a throttle valve is placed on the exhaust side, and ope- 
rated by the piston of an auxiliary cylinder, the inner end of 
which is always in communication with the exhaust on the engine 
side, and on the other side may in condensing engines be placed 
in communication with the free exhaust or with the atmosphere 
or some other source of pressure such, for example, as the re- 
ceiver of a compound engine. When the engine is running nor- 


nn, 


Fig.1 
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mally, the exhaust throttle valve is fully open, and the piston is 
at the outer end of the auxiliary cylinder, the pressure on its two 
sides being equal. When the speed of engine increases, a governor 
controlling the small tap puts the outer end of the cylinder into 
communication with the atmosphere or other source of pres- 
sure, and the. piston is moved inwards, closing the valve more or 
less, and when the back pressure is approximately eyual to that 
of the atmosphere the piston again moves upwards. In order 
that this automatic relief shall not occur too early, a catch is pro- 
vided, and so arranged that it gives way easily to allow the ex- 
hauat throttle valve to close freely, but that its return is resisted 
by gravity or spring force. (Accepted January 31, 1900.) 


4826. E. Gearing, Harrowgate, Yorks. Steam 
Boiler Flues. (3 Figs.) March 4, 1899.—This invention has 
reference to boiler flues in which are combined with the corrugated 
portions, annular ribs or projections which form part of the 
annular ridges that project outwardly into the water space of the 
boiler, and which are connected by reversely curved portions of 





the flue wall, which may be of the kind known as the “ Morison 
Suspension ” or the ‘‘ Fox,” the outwardly projecting annular 
ridges being either such as are formed in “‘ Morison ” or “* Fox ” 
flues or combined with intervening portions of flue of what is 
called the barrel type, which also may be formed with outwardly 
umd ribs according to the invention. (Accepted January 31, 


2584. D. B. Morison, Hartlepool, Durham. Feed- 
Water Heaters. [4 Figs.) February 4, 1899.—This invention 
has for object to provide a surface feed-water heater of simple 
arrangement and construction, and which can be readily fi to 
Sed cuties: 4 saabeieaticr oie aah Sar cies 

passages comm' ot a 
water-heating chamber, gmap J locatei within it one or more 
steam coils mounted upon its base. The water inlet communi- 
cates with the lower part cf the heating chamber, and the outlet 


with the upper part by means of a central vertical pipe, thus 
bringing about a circulation of the water, The steam inlet pipe 
extends through the central vertical pipe to the upper part oft the 
heating chamber, where it is connected to the inlet branch of the 
steam distributing box to which the upper ends of the heating 











coils are connected and the lower ends to the base. The upper 

rt of the distributing box is formed with a projection and fits 
into a socket in the cover ; by this means the coils are steadied 
and kept in position, but are left free to expand. (Accepted 
January 31, 1900.) 


21,917. S. Prager, Raab, Hungary. Utilisation 
of Waste Steam. [1 Fig.) October 18, 1898.—The waste 
steam escaping from steam engines is se raised to high 
pressure by means of an injector supplied with live steam at 
@ pressure of from 100 to 200 atmospheres. Thecycle of opera- 
tions is as follows: Steam at high pressure, supplied by any 
suitable form of generator, is blown into an injector, the suction- 
pipe of which is connected with a receiver in which the waste 
steam is collected ; the steam thus raised to a higher temperature 
and pressure, is returned to the steam dome of the boiler. The draw- 
ing diagrammatically illustrates a special instance of the utilisation 
of steam in this manner. In this case the receiver for the waste 
steam is interposed between the high-p: and low-p 
cylinders, and it is assumed that the greatest part of the steam 
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passing out of the on ag ome cylinder is returned to the boiler, 
only a small portion being introduced into the low.pressure 
cylioder ; it is stated that the steam cannot advantageously be 
drawn directly from the low-pressure cylinder, as the vacuum 
which would be formed would render the work of the cylinder 
difficult, and, consequently, uneconomical. The high and low- 
pressure steam pipes of the injector are provided with cocks, by 
which the amount of steam drawn from the rec iver by the high- 
pressure steam can be . It is claimed that in this 
manner the heat contained in the waste steam is more completely 
utilised than in the best condensing engines ; that a generator 
of small dimensions is sufficient, that condensers are dispensed 
with, and that the cost of maintaining and attending to extensive 
boiler plant is avoided. (Accepted February 7, 1900.) 


5878. E. Gearing, Harrogate, Yorks. Boiler Fur- 
naces and Flues. [2 Figs.) March 17, 1899.—Th's invention 
has for object the manufacture of furnaces or flues offering great 
resistance to collapse and possessing longitudinal elasticity and 
efficient steam-generating qualities. For this pu’ , according 
to one construction, the furnace or flue, as seen in longitudinal 
section, presents a series of outwardly extending annular corru- 
gations having integral therewith solid annular ribs or bands 
which F sy oom into the water space of the boiler, and between 
these ribs are portions of furnace or flue wall, the thickness of 











(078) 


which is increased sufficiently to withstand the desired gemeere, 
According to another construction, the annular ribs, instead o 
being formed on the outwardly projecting corrugations, are 
formed on the intervening portions of the flue wall, which in 
this case are of less thickness than the corrugations. The bar 
tions of the furnace or flue between the co’ is are in bo 
constructions preferably of cylindrical form, the ribs, corruga- 
tions, and cylindrical portions being formed by rolling or other- 
wise from the solid metal. . (Accepted February 7, 1900.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with. illustrations of inventions patented in a 
United States of America from 1847 to the present time, = 
reports of trials of t law cases in the United ee ee ode 





consulted, gratis, at the offices of ENGINEERING 35 and 36, 
street, Strand, 
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75-MILLIMETRE GUN WITH NAVAL LANDING CARRIAGE AND” LIMBER, 


CONSTRUCTED BY. MESSRS. VICKERS, SON, AND MAXIM, LIMITED, AT THEIR ERITH WORKS, KENT. 
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Fig. 24. 
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Fic. 25. Navat Lanpine CARRIAGE. 





Fie. 26. Navat Lorer. 


MOD jequipment of the 75-millimetre guns of Messrs. 
yr eee ARTILLERY. —_| Viekers, Sons, and Maxim, Limited, by repro- 

Tur 75-M rom page 314.) ducing drawings of the- naval gun landing car- 
h.. ME TLLIMETRE GUN FOR FIELD AND riage and limber, and of the method adopted for 

Wa: conii OuNTAIN Use—(continued). | transporting the mountain gen equipment on the 
vontinue this week our illustrations of the | backs of mules, The gun dealt with in both cases 

















is, so far‘as barrel and bréech mechanism is con- 
cerned, the same as that illustrated on page 312 
ante, and described in detail in. our preceding 
article. 

The Naval Landing Carriage and Limber.—The 
naval landing carriage and limber are shown in 
Figs. 23 to 26. The carriage is of the same type 
as the mountain carriage, illustrated by Figs. 8 
and 9, page 312 ante, with the exception that the 
axle is not detachable from the trail, and that the 
trail shoe is provided with an eye for limbering up 
of the carriage. 

The limber (Figs. 23, 24, and 26) consists of the 
following parts: The frame, the ammunition 
chests, axles, and wheels. The frame, which is 
made of steel angles, is connected to the axle by 
means of clips and cotters. “It is fitted with hooks 
and brackets for securing the ammunition chests, 
and in front there is a bracket for supporting’ the 

le. At the rear end of the frame there is a limber 
oer for attaching the trail end of the carriage. The 
limber boxes, two in number, are constructed of 
brass tubes held together by a steel frame. Each 
tube is internally of the same shape as the chamber 
of the gun. This provides for an all-round support 
for the cartridge, and prevents it being shaken during 
transport. Each chest is fitted to take 21 or 24 
rounds. On the lower edge of the chests there are 
holding-down studs which engage with the lugs 
and hooks on the frame, and the chests are thus 
secured to the frames. Thé tops of the chests are 
covered he spor oe and a fitted _— 
carrying loops and staples and straps for attachi 
the entrenching tools, &c. (Fig. 24). ’ 


structed to receive the same class of wheels as are 
used with the carriage. The limber is fitted with a 
pole having a crossbar for man draught. In front 
there is a propto eet Ss pole up whilst unloading. 
The leading particulars are tabulated : : 
Particulars of 75-Millimetre Gun and Naval Landing 


Carriage and Limber. 
Weight of gu Fie apeae 12.5 Ib. mo 
Diameter of bore ..._... sabe Fn in.) 
Length of bore aad Ae 31.6 in. 
A gun, total... . 36.85 ,, 
Weight of charge ... sau 5 oz. 100 grains 
. gun and mecha- . 
nism ... igh Sane 236 Ib. 
Muzzle velocity __... 2... » 920 foot-seconds 
Rounds per minute...._... * 12 
op we er cradle ... wm 
Diameter.of wheels.... ...'. = 36 in, 
ion ke 10 ,, 
Height seeatuhooe ind 26 in. 
Weight of limber, including 
42rounds ...  ... 1377 lb. 





A longer gun is. also made for landing purposes 


The axletree is of rectangular section, con- . 
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to fit the above carriage, and to fire a projectile 
of the same weight giving a muzzle velocity of 
980 foot-seconds with a charge of 54 0z. The total 
length of this gun is 51.1 in. 

The Mountain Gun.—This 75-millimetre gun is 
specially suitable for mountain use. The moun- 
tain carriage, which was illustrated by Figs. 8 and 9 
on page 312 ante, and which differs slightly from 
the naval landing carriage shown by Figs. 23 
to 25, may be drawn short distances, over smooth 
roads, for which purpose a pair of shafts are 
provided to fit into the sockets of the trail 
end. The front ends of the shafts are supported 
by lugs and straps attached to the ordinary pack- 
saddle, as shown by Fig. 27, page 342; but for long 
marches and in mountainous countries, the different 
parts of the equipment are carried on mules, 
making in all four loads. The pack-saddles are all 
interchangeable, i.e., any load can be carried by 
any animal provided with a saddle. The loads are 
thus made up on the five mules : 

1. Gun with mechanism. 

2. Cradle, which is cast in one piece with the 
recoil buffers. 

3. Trail, complete with elevating gear. 

4. Axle, wheels, and tool-boxes. 

5 and following loads hold each twelve rounds 
of ammunition carried in four boxes. 

With each of the three first-mentioned loads 
there are two hand-spikes or carrying bars to facili- 
tate the lifting of the loads on to the mules. 

Dismounting the Mountain Gun for Mule Saddling. 
—The operation of dismounting the gun prepa- 
ratory to loading the mules may be described : 


1. Take the rear sight out of its socket, and place it in 
the case provided on one side of the cradle. Release the | 
catches on the piston-rods ; turn the two piston-rod handles 
upwards as far as they will go. The gun is now free, and 
can be withdrawn by putting a rod <n the eyelet 
and in this way can be carried on to the mule. 

2. Put the cradle in greater depression by turning the 
handwheel till the arrows marked on the handwheel bolt 
and the elevating worm-bolt meet, after releasing the 
catch, turn the axis bolt handle as far as it will go to the 
rear—that is, a quarter of a turn. The cradle is now free 
to be lifted off the trail and placed on the mule. 

3. To detach axle and wheels, Mr ape the front end of 
the trail by handles, then turn the axle lever 90 deg. 
upwards after releasing its latch. Roll axle and whee 
back, and put hand-spikes through the loop handles and 
place the trail on the mule. 

4. The fourth load is made up of axle and wheels, drag 
washers, and linch-pins to be replaced on the axle after 
the wheels have been taken off. 


Mule Loads.—And now we may give the loads on 
each of the mules as illustrated on pages 342 and 
343. 

In the gun load (Fig. 28) the gun is carried on 
the top of the saddles, and on each side there is 
a lifting-rod for raising the loads on or off the 
saddles. The breech and the muzzle of the gun are 
protected by leather covers. 

Lb. 
Weight of gun complete with mechanism 236.0 
8 leather covers, breech, and 


muzzle hee re eas 2.5 

Weight of crossbars = si = 7.5 
ei saddle complete with harness, 
picketing rope, bridle, head rope, 

reins, and numnah bes sity ae 50.0 


Total one ae 


In the cradle load (Fig. 29) the cradle is carried 
on the top of the saddle, and is secured there by 
straps ; on the front part of the cradle there are 
strapped the shafts, each strap end being further 
supported by straps attached to the loin straps of 
the harness. Crossbars are also carried, one on 
each side, to facilitate unloading. Tompions are 
provided to prevent any grit entering the cradle 
during transport, and a mop is supplied for clean- 
ing out the cradle before the gun is mounted. 


veer of cradle complete with buffer 
filled arsoyiees 


| iow Se dey a 194.5 
Weight of one pair of shafts 28.0 
es two crossbars Bote ae. 7.5 
a tompions, mops, &c. ... ao 8.25 
sabia said complete with harness, 
picketing rope, bridle, head rope, 
reins, and numnah ase ee vse: 


Total pb eee = nel 
In the trail load (Fig. 30) the elevating gear and 
quadrant are attached to the trail, and all are car- 
ried on the top of the saddle and secured there by 
straps ; on each side of the saddle there is slung 
a leather box containing the necessary spare parts 


carried the hand-spike, which is secured by means 
of straps. 


Lb. 
Weight of trail complete with elevating is 
Weight of handspike <<.) 575 
~ tools in leather boxes... Re. 4.5 
oe saddle complete with harness, 
picketing rope, bridle, head rope, 
reins, and numnah oh a vie .0 


Total rue «.- 279.00 


In the axle and wheel load (Fig. 31) the axle is 
strapped on to the top part of the saddle, and the 
wheels are carried as side loads on specially con- 
structed hangers supported by the hooks on the 
arches of the saddle-tree. The hangers are made 
in the form of pivots representing the axle arms ; 
on to these pivots the naves of the wheel are placed 
and adnate by dragwashers and linch-pins, thus 
providing for a sound and reliable support for the 
wheels. The wheels are further secured by two 
load girths. A pair of drag ropes are carried on 
the top and the two brake ropes are carried one on 
each side of the saddle. 


Lb. 
Weight of axle ‘is ne .. 46.75 
< wheels ... an sas .-» 142,00 
te drag ropes and brake rope:, 
wh ae a ae — ae sen 
eight of one pairof hangers ...  ... 20.7 
% maddie complete with harness, 
picketing rope, bridle, head rope, 
reins, and numnah Me bai .. 50.00 


Total sia sek) a 


In the ammunition load (Fig. 32) the cartridges are 
packed in ammunition carriers constructed of brass 
tubes fixed in a skeleton steel frame. The interior 
of each tube corresponds with the chamber of the 
gun. By this arrangement the cartridges are fully 
protected during transport. Four of these ammu- 
nition carriers constitute one load, two carriers 
being placed on each side of the animal in hangers 
or cages, supported by the saddle-tree hooks, and 


secured by the load girths. 
Lb. 
Weight of one pair of hangers... sale 17.0 
+ four ammunition carriers... 39.0 
2 12 rounds of ammunition ... 172.0 
a saddle complete with harness, 
picketing rope, bridle, head rope, 
reins, and numnah ap ci 55 50.0 


Total pan ees “oe «. 278.0 

The Operations for Remounting.—And finally we 
may describe the operation of remounting the gun 
after it has been transported by the mules to some 
vantage point : 

1. Put the axle in its place and lock it to the trail by 
turning the lever down till it reaches the stop. 

2. The wheels with sey hao and linch-pins are 
placed in their position on the axle. 

_ 3. See that elevating gear stands in the right position 
indicated by the arrows. Drop the cradle axis in the 
jaws or bearings provided for it in the front of the trail, 
then turn the axis handle forward till it is locked. Dro 
rear end of cradle on to the head of elevating gear quad- 
rant and secure it with the pin. 

4. Lay the cradle in horizontal position and see that 
the piston-rod handles stand vertically. Place the front 
collar of the gun on the ey at the rear end of the 
cradle and push the gun right home, when the ends of the 

iston-rods will enter the holes in the lugs of the gun. 
ow turn both handles outwards 90 deg., pull down the 
catches and the gun is ready for firing. 


(To be continued.) 





HAND AND MACHINE LABOUR. 
(Continued from page 310.) 
FURNITURE. 

AMERICAN furniture, with a few exceptions, does 
not commend itself to British tastes ; on the other 
hand, the machine processes which involve a certain 
degree of monotony in design, give good work, and 
relatively greatcheapness. This may be illustrated 
by a few examples. 

Bedsteads.—The wooden bedstead is of excep- 
tional use in this country ; in the United States its 
use is general. Table LIX. gives the labour cost 


Taste LIX.—Production of Twelve Hardwood Bedsteads 
4 Ft. 6 In. Wide, with Carved Panels. 


Mode of Production. Hand. Machine. 
Number of different opera- 
tionsinvolved ... 15 35 


Number of workmen em- 

a iis Sink fa 5 52 
Number of hours worked 571h.0m. 41h. 6m. 
Cost oflabour ... ... 141.900 dols. 6.068 dols. 





and tools. On the left-hand side of the trail is 


- Average rate of wages per 
hour... iy .. 24.8 cents 15 cents 


of 12 hardwood bedsteads, panelled and carved, 
and 4 ft. 6 in. wide. As in most cases, the num- 
ber of gee and of workmen has been largely 
increased, and the latter being to a considerable 
extent unskilled, the average rate of pay is reduced ; 
still, with allthe improvements, it seems incredible 
that the labour cost is only about 2s. per bedstead, 
In Table LX. some of the principal processes are 
compared : 
TABLE LX.—Time Occupied by Hand and by Muchine 
Processes in Some of the Processes of Making Twelve 
Wooden Bedsteads. 














| Times 
Operation. Hand. | Machine. \as Long, 
hours | h. m. | 
Cutting stock into siz3s --| 188 | 4 4 | o76 
Planing . + ys ‘a 120 3 0; 4 
Smoothing edges a os 33 30 1 4 17 
Cutting irregular shape: : ny 12 0 33.6 2% 
Carving ve ze os 12 0 4 / #15 
Finishing » Pes BY 12 1 36 | 8 
Cutting tenons and grooves .. ae 60 + ee | | 49 
| 





Bureaus.—Table LX1. gives particulars of making 
12 bureaus of oak, plain, and with four drawers, 
16 in. by 42in. In this, machinery has brought 
great changes, though the total saving in time is 
only about fourfold. In general the processes 
follow much the same course as for bedsteads 
already referred to. 


TaBLeE LXI.—Production of 12 Plain Oak Bureaus with 
Four Drawers 16 In. by 42 In. 


Mode of Production. Hand. Machine, 
Date... oe ne ane 1866 1896 
Number of different opera- 

tions involved ... i 18 21 
Number of workmen em- 

ployed 1 36 


Number of hours worked 443h. 0m. 108 h.40 m. 
Cost of labour ... 110.75 dols. 21.718 dols, 


Average rate of wages per 
hour a ts .. 25 cents 20 cents 


Embossing Chair-Back Fillings.—By the modern 
method of treating the embossed wood for chair 
backs a great saving is effected over the old method 
of carving by hand. The work is, of course, not 
elaborate, and’‘one man could cut 960 ft.-run with 
carving tools in 60 hours; he was paid 2.50 dols. 
per day of 10 hours. At present, one man, with 
an embossing machine, does the same amount of 
work in 1 hour, and the rate of wages is 50 cents 
aday. To this has to be added the proportion of 
engine-driver’s time at 2 dols. a day, making the 
total labour cost 0.0567 dol., or barely 3d., as 
compared with 15 dols, (3/.). Some particulars 
are given in Table LXII. Comparison might 


TasLe LXII.—Production of 960 Ft.-Run of Embossed 


Wood for Chair Backs. 

Mode of Production. Hand. Machine. 

ate... Pee ee cas 1860 1896 
Number of different opera- 

tions involved ... ea 1 2 
Number of workmen em- 

SOU cee eons pe 1 2 
Number of hours worked 60h. 0m, 1h. 2m. 
Cost of labour soo SD OER, 0.0567 dol. 


be extended indefinitely in the industry of 
furniture making; but they all show similar 
results, and the processes involved are, of 
course, also very similar. 


Iron Botts, Nuts, Rivets, AND WASHERS. 

Some very interesting data are available respect- 
ing these products; some referring to the years 
1840 and 1895; others to 1865 and 1895; and 
others again to the same year, 1895, for hand and 
machine methods. 

Bolts.—Taking first the production of 500 square- 
headed bolts, ? in. in diameter and 12 in. long, 
Table LXIII. gives some general particulars. It will 
be noticed that by the machine method the time 


TasLe LXIII.—Production of 500 Square-Headed Bolts 
3 In. in Diameter and 12 In. Long. 


Mode of Production. Hand. Machine. 
Date a ath os 1895 1895 
Number of different opera- 

tions involved ... 3 7 


Number of workmen em- 
~ "gal aera gS 10 
Menten of hours worked 142h751m, 8h. 37 m. 
Cost of ae wwe 82,14 dols. 1.79 dol, 
A t 
hour. 22.5conts 20.8 cents 
required to produce these 500 bolts was only 
about one-seventeenth that of hand labour, and as 
the wage was slightly less, the cost varies im 
quite the same ratio. The hand-made bolts were 





the work of a skilled blacksmith paid 2.75 dols. a 
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day, and a helper paid 1.75 dols.; the wages paid to 
the seven men working by the machine method are 
given below. Tables LXIV. and LXV. analyse the 
manufacture of each class. It will be noticed in 
the former that all of the seven operations are per- 
formed by one skilled workmen and one helper. 
Taste LXUV.—Particulars of Manufacturing 500 Square. 
Headed Bolts, 3 In. in Diamter, and 12 In. Long, by 
Hand, in 1895. 





i Tools Time Daily | Labour 
Operation. Employed. | Occupied. | Pay. | Cost. 
=e | ‘siateain . m. ned dols. 
ading bolts .., hand tools 51 75 6.285 
1. Heitto i a ei 22 51 | 175 | 3.990 
inting bolts wie sé 5 4 2.75 1.571 
viene 77 Aa 5 42 | 1.75 | 1.000 
8. Threading bolts. 4,» 42 51 2.75 11.785 
Ditto ie ae 42 61 1.76 7.499 











The first line in the above Table for each opera- 
tion refers to the blacksmith, and the second to 
his assistant. The next Table LXV. gives similar 
data by the machine method. It will be noticed 
that the time required for heading the 500 bolts is 
little more than one-tenth; for pointing, one-third ; 
and for threading, one-fourteenth. On the other 
hand, the time of engineer, machinists, fireman, 
and labourers has to be added. It is said that 
the bolts made by machine are better finished, and 
in all other respects equal to the hand-made bolts. 


TasLE LXV. — Particulars of Manufacturing 500 














Square-Headed Bolts } In. in Diameter and 12 In. 
Long by Machine in 1895. 
Need net | ae 
Appliance | 3 5 
ry pp an ; = 
Operation. Used. Occupation. £ g 5 3 3 
is) = = 
h, m.| dols. | dols. 
1. Heading bolts) Heading Bolt- 2 30 |0.14 per) 0.700 
| machine maker | 100 
2. Bevelling ends, Pointing Pointer (20 /|0.05per 0.250 
of bolts machine 100 | 
3%. Threading, Threading | Threader 30 (0.12per 0.600 
bol machine | 100 


ts 
. Shifting iron..| Trucks Labourers | 22.5 | 1.25 per) 0.047 
day 
. Making dies Machinist’s Machinists | 15 |2.75per 0.069 


oo - 








and keeping tools | day 
tools | 
6. Furnishing) Engine Engineer 15 |3.00per 0.075 
power day 
7. Firing boiler. . re Fireman 15 |2.00per 0.050 
| day 


In the foregoing three labourers and two machin‘sts are included. 


Nuts.—The sample of nuts taken is 200 lb. of 
1}-in. square nuts, weighing 168 lb. per 100; by 
the machine method these nuts are hot-pressed. 
Table LXVI. gives some general, and Tables 





It will be noticed that the work of threading was 
done by a — smith, of course by vice, tap, 
and stock. he modern method is much more 
elaborate, as given in Table LX VIII. 

There were employed in the operations included 
in Table LX VIII. two blacksmiths and one helper, 
four machinists, and three labourers. It will be 
noticed that the work of packing and _ hauling, 
keeping tools in order, &c., are included in Table 
LXVIIL., so that the saving by machine labour is 
scarcely correctly stated as 5 to 1. Deducting the 
items not included in the hand method, the 
time occupied is only two hours, or 9 to 1, the 
ratio of labour cost being approximately the same. 


Taste LXVIII.—Particulars of 200 Lb. 1}-In. Square 














Nuts made by Machine in 1895. 
. Employ és’ | 9% | | 38 
Op2ration. | Appliance. Occupation. 2 g 5 28 
| ja>| & [a? 
| h. m.| dols. | dols. 


= 


Heating iro''Furnaceand Feeder 1 0 (0.22 per | 0.229 
and forming; press | k 
2,.Removing Dressing | Dresser 0 45 0.08 per 0.080 


burrs machine | | keg | 
3. Threading .. Tapping Tapper | 0 45 a per | 0.075 
machine ay | 
4, Making dies,) Smith’s | Smith 0 6 (2.50 per 0.2°0 
Tools, &c. tools | } | ay 
Making dies,| Smith’s | Smith’s 0 6 |t.60 per 0.150 
&e. tools helper | | day | 
5. Maintaining) Machinist’s Machinist 0 20 2.50per 0.083 
1 | tools | da 


ools y 

. Miscellaneous Barrows, &c. Labourers | 0 20 we per 0.042 
| ay | 

. Packing * Hatchet | Packer | 0 10 |2.00 per 0.088 


ono fm 





kegs | day | 
. Hauling to) Wagon | Teamster | 0 10 (2.40 per 0.040 
shipment | and horse | | day | 
. Furnishing} Engine | Engineer 0 10 2.50 per) 0.042 
power jand fireman) | day | 
\ | 





Rivets.—In the production of rivets under the 
modern method, a steam heading machine was used 
for putting on heads; this occupied 1 hourg6.7 
minutes, as compared with 17 hours, or 15 times 


Taste LX1LX.—Production of 200 Round-Headed 
Rivets 3 In. in Diameter, and 2 In. Long. 
Mode of Production. Hand. Machine. 

Dates; “is, ager tae 1895 1895 
Number of different opera- 


tions involved ... 7 2 6 
Number of workmen em- 

ployed sit oii 2 9 
Number of hours worked 20h. 0 m. Lh. 35m. 
Cost of labour... .. 4.500dols. 0.365 dol. 
Average rate of wages per 

hour ee ‘ .. 22.5 cents 23 cents 


as long, with blacksmith’s tools. Cutting the rivets 
to length by power shears, took 8 9 minutes, against 


TABLE LXX.—Proptction or Various Kinps or CHAIN. 





| 
10n, 





Description. Quantity. 
| | 
Hand. | Machine. 














din. coilchain., ..| 100 1860 1897 3 
d-in, oes x 100 1895 1897 4 
i. ack | ed ee tg 
jin. eee sf 100 1895 1897 | 4 


te 


Year of Produc- Different Different Workmen 
ti | Operations. Employed. Time Worked. 


Hand. Machine. | Hand. | Machine. | Hand. | Machine. | Hand. | Machine. 


| 
| Labour Cost, 














bh. m.| h. m. | dols. dols, 
10 2 ll 10 50 3 58 3.383 0.683 
9 2 ll 8 48 38 10 2.250 9.608 
10 2 ll 5 2; 2 2 2.534 | 0.420 
9 3 ll 8 0; 1 8% 1.402 | 0.425 





LXVII. and LXVIII. detailed, particulars of these 
manufactures. It will be noticed that the hand- 
made nuts are referred back to 1840, and it appears 
remarkable that at this early date the 200-Ib. weight 
were made in so short a time as 19} hours. 


Tabtr LX VI.—Production of 200-Lb. Weight of 1}-In. 
Square-Headed Nuts, 


Mode of Production. Hand. Machine. 
Date... wis abs aie 1840 1895 
Numberof different opera- 

tions involved sk 2 


Number of workmen em- 
pore se le obs oat 2 15 
Num r of hours worked 19h.30m. 3h. 52 m. 
Cost of labour... «. 93,956 dols, 0.648 dol. 
Average rate of wages per , 
a as 20 cents 16.8 cents 


hour sti 
Taste LX VIL—Particulars of 200 Lb. of 1}-In. Square 
Nuts made by Hand in 1840, 





Operation, Workmen. Time Rate 


Occupied. | of Pay. 


Labour 
Cost. 








J. Heating wad Site: h. m. aay dols. 

ont nuts .. ..| Blacksmith 3 45 2.25 0.844 
: — _ ditto Helper 3 45 1.10 0.412 
*, Threading nuts ..| Blacksmith; 12 0 2.25 | 2.700 


| 
Se MEET, at Wak Ss Anas 








3 hours, or 20 times as long. The total time, as 
shown in Table LXIX. by the modern method, is 
1 hour 35.6 minutes, as against 20 hours by hand— 
a ratio of more than 12 to 1. The quantity dealt 
with is 200, and the rivets were made by both 
methods in 1895. 


Tron AND STEEL CHAIN. 


In this country, where the lot of the chainmaker 
is claimed to be little better than a severe form of 
slavery, it will be of special interest to examine 
the old and new methods of chainmaking in the 
United States. Table LXX. contains informa- 
tion on the production of several kinds of chain. 

In the first operations by the machine method, 
the links are shaped by a power-winding machine. 
This required, for the }$-in. chain, 10 minutes for 
the 100 1b., as com with 3 hours 12 minutes, 
or 19 times as long when done with blacksmith’s 
tools. The second operation—-that of cutting off 
the links from the wound bar—occupied from 5 to 
10 minutes in each of the examples taken, with the 
power cutter. With hammer and chisel about nine 
times as long were required. Welding required by 
the machine method, from 1 hour 20 minutes to 


_|! double that time ; about half as long as hand work. 





Altogether, the ratio for the first three items is less 
than 3 to 1 in favour of machine work, and 5 to 1 for 
the fourth item. It is stated that the chains turned 
out by machinery are inferior to that produced by 
hand. Tables LXXI. and LXXII. contain details 
of the manufacture of 100 lb. of 4-in. chain by 
hand in 1895, and by machine in 1897. 

Taste LXX1.—Particulars of Produeing 100 Lb. of § In. 

Chain by Hand in 1895. 




















| ¥; is: 
Operation. | Appliances. Occupation; 25 | | 3 3 
eFi £ is 
} lh. m.| dols. | dols 
1, Cutting out /Smith’stoole Chainmaker| 0 48)2.05 per| 0 
shaping links’ | 8 1212205 per| 0.890 
2. Shaping links P 4 
Pp ‘4 ’ ” s00 fb. 
8. Weldiog links ‘~ ” 4 0/2.05 ” 1.025 
4. Furnishing) Engine Engineer | 0 45 2.50 * | 0.200 
power aud fireman |per day 














Taste LXXII.—Particulars of Producing 100 Lb. of 
4-In. Chain by Machine in 1897. 








3 
— | Me 
Operation. Appliances.) Occupation. os 3 
fel FF 
| ae RE, 4 
h. m.| dols. | dols. 
1. Coiling bar} Winding Winder | 0 10 1.50 | 0.081 
iron machine | per day 
2.°Cutting out) Cutting Cutter 0 10 1.50 | 0.081 
links machine | per day 
3. — links} Truck Truckman | 0 1.7) 1.25 | 0.004 
to furnace | per 
4, Welding into|Furnace and|Chainmaker| 1 20) 0.50 0.417 
chains welding | 100 Ib, 
machine 
5. Ditto Ditto Helper 1 20) 0.083 
\per day 
6. Testing -.| Testing Tester 0 2.5 "1.50 0.008 
machine | per day 
7. Maintenance iw Machinist | 0 1.7 iy 0.010 
tools r day 
8. Foreman .. en Foreman | 0 " "275 0.005 ; 
per day 
9. Furnishing Engine Engineer | 0 1.7) 2.50 | 0.009 
power per day 
10. Firing boiler s 3 Fireman | 0 1.7; 1.50 | 0.005 
per day 

















The chainmaker’s assistant is paid by the chain- 
maker out of the allowance of 2s, per 100 Ib. of 
chain. As the time occupied by him is only 1 hour 
20 minutes, it will be seen that price allows the 
chainmaker to earn very good wages, 


(To be continued.) 





THE WATERWAYS OF RUSSIA. 
By C. H. Moserty, M. Inst. C.E., M.I, Mech. E. 
(Concluded from page 276.) 

The Nitsa is a small eos are 4 of the Toura, 
which is only worth mentioning because the town 
of Irbit, which is a great centre for the Siberian 
trade, is on it. It is navigable by steamers to 
some distance above Irbit during spring high water. 

The agricultural district, the produce of which 
has to be conveyed down the Irtish, and then up 
the Tobol and Toura, to Tiumen, for further con- 
veyance to Europe by rail, is of immense extent— 
about 1000 miles north-west to south-east, and 500. 
miles across. The impenetrable forests of the 
northern part of Western Siberia abound in fur- 
bearing animals, in whose furs there is a very large 
trade ; whilst the mountainous part of the govern- 
ment of Tomsk is one of the richest mineral dis- 
tricts of the empire, producing gold, silver, copper, 
iron, precious stones, coals, the finest kinds of clay, 
and various building materials—most of which pro- 
ducts are exported to Europe. The amount of all 
this produce ought to be enormous, and the greatest 
part of it shinai be conveyed along the lower part 
of the Tobol and the Toura ; but owing to the very 
unsatisfactory condition of the navigation of these 
rivers, the actual amount of exports is not great. 
The goods carried on these rivers in 1892 amounted 
only to 260,000 tons, and the goods carried on all 
the rivers of Western Siberia to 325,000 tons. But 
these quantities have been steadily increasing. 

The navigation on the Toura and Tobol lasts. 
about four months only ; steamers dare not leave 
Tiumen for Tomsk later than September 27, nor 
Tomsk for Tiumen later than October 2. 

The steam navigation on the rivers of Western 
Siberia has been very slow in developing. The 
first steamer started in 1844, and remained solitary 
till 1854, when two more were added. In 1860 
there were 10 steamers ; in 1870, 22; in 1880, 37 ; 
in 1890, 65; and in 1893, 102 ; of which 11 were 
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remainder were made of the smaller size, and the 
canal and rivers forming the route were all made 
suitable for the passage of the 80-ton barges. The 
cost of forming this route was 3,000,000 roubles, 

This route is indicated on the general map of 
Siberia, and a separate sketch map (Fig. 50) to a 
larger scale is given on page 275 ante to illustrate 
the canalised portion of the route. 

There are 12 locks in all, viz., 1 lock on the 
Ozernaya, 3 on the Lomovataya, 3 on the Yazevaya, 
1 on the canal, and 4 on the Small Kass. In the 
construction of the locks and gates, which are all 
of timber, larch was largely used for the cills and 
underground parts. The canal is 5 miles long and 
42 ft. wide on the bottom. In cutting it, enormous 
sunken trees had to be removed, and the greatest 
depth of excavation was 17.5 ft. The summit 
level is bounded by the lock on the canal—3} 
miles from the lake—on one side, and by the lock 
on the Yazevaya—6 miles from the lake—on the 
other side ; thus the summit level is 13 miles long. 
If the lake should not supply sufticient water, 
an additional supply can be easily obtained from 
the upper part of the River Lomovataya by an 
alimentary canal. Some of the locks are of a 

eculiar construction. Instead of having a separate 
ock and weir, a combination of the two has been 
made, which the Russian engineers call a lock-weir. 
It consists of a pair of ordinary lock-gates and a 
draw-door weir in line, going right across the 
river, which is confined to a width of 42 ft., at 
each end of a basin 217 ft. long, thus forming a 
large lock chamber 42 ft. broad and 217 ft. long. 
Each draw-door weir consists of two sliding shutters 
side by side, thus dividing the breadth of the river 
into three parts. One of these is occupied by the 
lock-gates, and the other two by the shutters or 
draw-doors. The advantages claimed for these 
lock-weirs is that they will pass two barges and one 
steamer at one locking, thus saving time in passing 
the traffic, and that they cost less than ordinary 
lock-gates and separate weirs. The floor of these 
chambers is formed of slabs nailed to the heads of 
piles, the space between which has been filled with 
fascines, rammed down hard. 

This canal route completes the line of water com- 
munication from Irkutsk to Tiumen, the distances 
being : 


From Irkutsk. Miles, 
Down the River Angara ... 1167 
se +  Hnisédi 193 
The Ob-Eniséi route 586 
Down the River Ob... 690 
Up the River Irtish 250 
as »  Tobol as ns 110 
oi »» Toura to Tiumen ... 60 
From Irkutsk to Tiumen 3056 


One of the Russian engineer officers, whose 
reports have been consulted in preparing this 
description, points out that the cost of transport 
on the Volga, where everything has to be towed 
against stream, is from one-third to one-fourth of 
what it is on this great Siberian waterway, where a 

reat part of the work is down stream. Even now 

iberian wheat is carried to St. Petersburg and sold 
ata profit. It is safe to conclude, therefore, that 
if the Siberian waterways were put into proper 
working condition, the cost of transport would be 
lowered considerably, and a very large importation 
of Siberian produce into Europe would take place. 
In that case, also, there is hardly room to doubt 
that the carriage by the inland waterways would be 
found much more profitable than the sea carriage 
by the Arctic Ocean and along the Eniséi. 

Some may consider that the Great Siberian Rail- 
way will supersede the waterways to a great extent ; 
but the present writer thinks, on the contrary, that 
so far from there being any antagonism between 
these two modes of transport, they will co-operate 
and mutually develope each other’s traffic. The 
waterways have been tco ;much neglected; much 
to the disadvantage of trade. 

The last of the Siberian rivers, which will be 
briefly mentioned, is the Amour, with its tribu- 
taries. 

The Amour is, of course, not actually wholly 
Russian, but it is so for all practical purposes, and 
whatever development of traffic there is on it must 
come from Russia. Till the last few years very little 
progress has been made in navigation of the Amour, 
and the information about recent developments is 
very scant, so that only a very short account can 
be given of the river here. It is formed by the 

junction of the Rivers Argoun—which rises in the 
Mongollin Mountains, and for the last 500 miles of 


its course forms the boundary between China and 
Russia — and Shilka, which is about 800 miles long, 
rises in the Mongolian Mountains, and, after a 
short course in Mongolia, enters Russia, where it 
continues for the remainder of its course. The 
length of the Amour itself is 2300 miles, the first 
1250 miles forming the frontier between Russia 
and China, and the last 550 miles flowing through 
the Russian seaboard province. 

On the left side there are, besides others, the 
tributaries Zéya—entering at Blagoveshtchensk, 
1500 miles above the mouth—and the Bouréya, 
about 200 miles lower down, which flow through 
an exceedingly fertile district. There are gold 
mines on the Zéya, and Blagoveshtchensk is not 
only in the centre of the goldfields, but is also 
the chief trade centre.of the district, with a popula- 
tion of 40,000 inhabitants. 

On the right side there are also various tribu- 
taries. Of these the principal one is the Soungari, 
which is a very large river, falling into the Amour 
about 900 miles above its mouth; it is entirely 
Chinese, aud is connected by tributaries with the 
important towns of Kirin and Tsitsikar. Another 
tributary is the Oussouri, which for the greater 
part of its course forms the frontier between Man- 
tchouria and Russia, flowing into the Amour at 
Khabarovka, about 650 miles above the mouth. 
The Amour falls into the Sea of Okhotsk at Niko- 
laevsk. 

Hardly any surveys have yet been made on the 
Amour or its tributaries ; nor have any works of 
regulation or improvement been carried out. It is 
navigable for its whole length by steamers, and 
steam navigation goes up the Shilka for 300 miles, 
as far as Stretensk. Steamers are also run on the 
Oussouri and Soungari, and steam navigation is 
rapidly increasing generally. It is considered safe 
for steamers to go as far as Blagoveshtchensk on 
a draught of 44 ft. at all times, and when the water 
has risen, after rains in the mountains, they may 
draw 8 ft, of water, On the Oussouri 23 ft., and on 
the Shilka 2 ft. draught is considered safe at all 
times, and more during floods. Navigation is open 
from May to October. 

Presumably works for regulating and deepening 
the channel and buoying it will be carried out as 
quickly as possible ; and there can be no doubt 
that there is a great future for the navigation of 
the Amour, the development of which will cer- 
tainly be very largely stimulated by the construc- 
tion of the railways which the Russian Government 
has undertaken. 





THE PARIS INTERNATIONAL 
EXHIBITION. 


THE MacHINERY AND CHEMICAL BUILDINGS. 

Amone the very important buildings of the 
Paris Exhibition that we have yet to describe, 
are those to be devoted to Mechanical and 
Chemical exhibits. We shall deal with both 
of them in one article, because they are both 
the work of the same architect, and their con- 
structive details are practically identical. Each 
building forms a part of the great range extending 
down each side of the Champ de Mars from the 
Electricity Building to the Seine, and each adjoins 
the Electricity Building, the Machinery Hall on the 
left (when the visitor stands with his back to the 
river), and the Chemical Building immediately op- 
posite, on the right ; midway between them will be 
the — cascade, the chief decoration of the Champ 
de Mars.. The facade of each building consists of a 
portico extending as high as the first storey, with ten 
semicircular arches terminating at each end with a 
projecting rotunda covered by a dome (see Fig. 1, 
pages 345 and 354). Under the portico is a wide pro- 
menade, between which, and the Exhibition struc- 
ture, is a row of restaurants, cafés, &c., such as we 
have seen exists in other buildings. The architect 
is M. Hénard, and the exterior decoration will be 
elaborate ; of these we will not speak to-day ; it will 
be sufficient to publish illustrations of the buildings 
when they are quite completed. The entrance from 
the Champ de Mars will be through the rotunda 
nearest to the adjoining buildings, the Textile and 
Civil Engineering palaces respectively. The ro- 
tundas have the same character of arches as the 

rtico forming the facade ; internally, and at the 
evel of the first floor, a gallery runs round the 
rotunda, leaving an open space, so that the dome 
is visible from the ground level. This dome is 





framed in timber, tut the curb on which it is 


placed, as well as the stanchions supporting it, a 
of steel. The flooring of the sear inion’ ican 
ried on steel brackets attached to the stanchions 
and projecting for a distance of 16 ft. The facade, 
giving on the garden of the Champ de Mars, is 
finished in fibrous plaster, while the back of the 
building is filled in with sash-framed panels and 
glass, intermediate spaces being filled with plaster 
panels. Although our description of one buildi 
applies, except for unimportant details, to the 
other, the similarity does not extend to their mode 
of erection, as they were the subject of two different 
contracts ; the Machinery Hall was entrusted to 
M. Roussel, while the Chemical Building has been 
the work of the well-known contractors, MM. 
Baudet, Donon, and Co., whose name is associated 
with the construction of some of the most im- 
portant works in France. We are indebted to this 
firm for their kindness in giving us data from 
which this article and its illustrations have. been 
prepared. If we refer to the diagrammatic plan, 
Fig. 1, page 345, of these buildings, the arrange- 
ment of the first storey, as well as of the ground 
floor, will be readily understood. The lines of 
galleries are extensions of those in the adjoining 
buildings. From front to back, that is from the 
Avenues bordering the Champ de Mars, to the main 
gardens, and commencing from the former, there is 
first a gallery 39 ft. wide ; then three others, each 
of 88 ft. 6 in., separated from each other by narrow 
spans of 29 ft. 6in.; then a span of 24 ft. 6 in. 
where the restaurants and cafés will be located; 
and finally the portico of 32 ft. 4 in. In the other 
direction, crossing these galleries at right angles, 
we shall see first, that.as the buildings adjoin that 
for the Electricity exhibits, a special connecting 
gallery had to be introduced. This gallery is 39 ft. 
wide, and its roof is intersected with the roofs of 
the galleries at right angles, involving considerable 
complication of detail which has been admirably 
carried out. At the opposite end, that is the end 
nearest the Seine, there is a gallery 29 ft. 6 in. 
wide, into which the roof trusses at right angles are 
also connected ; beyond and adjoining this gallery, 
and forming the termination of the building, is a 
gallery 90 ft. wide, running without interruption 
from the back of the building to the rotunda 
in front. High-level galleries, which, as in the 
other buildings, are 23 ft. above the ground, are 
provided in all the 29 ft. 6in. spans; in those 
of 41 ft.; over the gallery sane toe the restau- 
rants ; over the portico, the rotunda, and in those 
parts of the 90 ft. spans which form the exten- 
sion of the 29 ft. 6 in. and 41-ft. galleries. The 
wide transverse spans already referred to, are pro- 
vided with two balconies carried on brackets, and 
about 6 ft. wide. Access to this higher level is 
secured by elevators, stairways, and travelling plat- 
forms. In addition, as the travelling sidewalk 
passes behind the Machinery Hall, a station has 
been arranged, at which passengers can stop to 
enter that building at the first-floor level. 

The trusses are placed at ye distances - apart 
of 9 metres (29 ft. 6 in.) for all the galleries. The 
trusses for the larger spans are cantilevers, and 
the lantern framing of the large span rests on the 
ends of these brackets. The sections of the gal- 
leries we publish (see Figs. 2 and 3, page 346) 
show the general arrangement, as well as details of 
construction. The section (Fig. 3) supplied us 
by the contractors, shows only three successive 
spans, but they are sufficient to give a clear idea 
of the various arrangements of the structure be- 
sides the 90-ft. gallery trusses, of which a separate 
section is given in Fig. 2. These sections may 
be taken: to include all the various types of con- 
struction. : 

The small frames of the 29 ft. 6 in. spans that 
carry the lantern are placed 14 ft. 9 in. apart from 
centre to centre. The steel columns that carry the 
cantilever trusses at a height of springing of 
45 ft. 1 in. above the ground, are built up of plates 
and angle-irons, and are connected longitudinally 
by light lattice girders with arched lower members 
and straight upper members, the latter carrying 
the gutters. At a height of 23 ft. above the ground, 
the columns are also braced by the girders carrying 
the upper gallery floor. The roof trusses are con- 
nected by purlins formed: of light N lattice beams, 
and upon these purlins the roof covering is laid ; 
this is in sections either of zinc or glazed frames, and 
suitable spaces are left for ventilation. A few 
words may be said about the framing carrying the 
floor. The principal girders have plate webs, and 





they are fixed between the columns, the planking 
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of the floor running at right angles. The spans of 
these girders are each divided into three parts by 
secondary lattice girders, attached to the principal 
beams. The two outer secondary girders carry 
the ends of the planking, and at the same time act 
as struts between the columns. To them are 
secured joists spaced 1 metre apart, to which 
the flooring is fixed. This arrangement is a very 
simple one, although at the angle formed by. the 
buildings (similar in each case) and the Electricity | 
Building, some complication of detail was un- | 
avoidable, as will be seen by reference to the 





longitudinal bearers. 


anchored in the ground. The upper platform 
carried two pulleys for raising the steelwork ; they 
were mounted between two of the beams. There 
was also a crane possessing some special and inte- 
resting features. 

The arm of this crane was made of two U-bars 
placed back to back, leaving a space of 7 in. be- 
tween them, which gave room for the travelling 
carriage M (Fig. 6) and chains, by which the loads 
were hoisted ; the U-bars served as a track for the 


small plan, Fig. 4 annexed, which shows that carriage wheels. The bars were connected by 


| 


each of the main girders is attached at one 
end to its special column and at the other to 
a corresponding main girder, which is 
secured ina similar manner. The space enclosed | 
is pentagonal, and the inner ends of the girders | 


forma smaller pentagon, as will be seen by re-|counterbalanced by ballast. 
The spaces left between the | made of two side plates and two pulleys were 


ference to the plan. 


also|the crane arm. 
strengthened by a system of bracing shown in 
Figs. 6, 7, and 8. The inner end of the arm was 


stirrup-irons that did not interfere with the pas- 
sage of the carriage, and at the same time stiffened 
The arrangement was further | 


The carriage was 


main girders and the belt girders are divided by a ' mounted between for the pitched chain. On the 
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system of intermediate joists, so as to leave no in- 
conveniently wide spans. The combination is 
somewhat original, and it has been employed with 
good decorative effect on the underside of the 
girders, that is to say, in the ceiling of the 
ground floor, by leaving the girders and the 
pentagon frankly visible. When we add that 
the steelwork in the Machinery Hall and the 
Textile Building, amounts to more than 4800 
tons, and that the loads provided for are 102 lb. 
per square foot of flooring, and 18.6 lb. per 
square foot of roofing, we shall have said all of 
special interest about these buildings, except what 
concerns the manner in which they were erected. 
As already mentioned, the contracts for this work 
were let to two constructors, who employed different 
methods, so that a short description of each will be 
necessary. In the erection of the Machinery Hall 
two similar stagings used together were employed. 
Each section of the work comprised the erection of 
a span either of 29 ft. 6 in. or 41 ft., and also one or 
two of the cantilever trusses of the 88 ft. 6 in. gallery. 
M. Roussel, the contractor, decided to employ only 
one type of staging, which could be shifted easily, 
and was adapted to the varying requirements of the 
different spans. In order to avoid as much as possible 
the work of riveting at a height, the sections forming 
one piece, were riveted on the ground; this was safer 
and moreconvenient, but it involved the employment 
of heavier hoisting machinery. As in the erection 
of several other buildings, the flying platforms sus- 
pended from the staging were manceuvred by 
winches at the ground level. The two towers that 
formed the travelling stage were timber-framed 
and square in plan, measuring 24 ft. 6 in. on a side. 
f © diagram, Fig. 5, page 347, shows clearly the 
orm and mode of bracing. Ata height of about 


t 


89 ft. above the ground, the tower was finished with 
& platform on iro 
rested 

is f 
rails } 


iron joists, while at the bottom it 
on a solid wooden frame supporting a floor. 
rame was borne by four wheels running on 
aid to a gauge of 24 ft..6 in. and laid on 









chain. 
crane arm, and after being rolled around the 
smaller of the two pulleys on the carriage, was 
brought over the guide pulleys to the staging 
and thence downwards to a 1}-ton winch. By this 
means the load, after being hoisted, could be hauled 
to any required position. In order to bring the 
empty carriage with its hoisting chain back to the 
outer end of the arm,:a light chain attached to 
the carriage passed to the end of the arm, and 

















The towers were shifted by 
means of the hoisting winches hauling on a chain 


laid on a 31-in. gauge; the trueks were framed 
of plate-iron stiffened with U-irons. On the top 
of these frames in each truck was riveted a flat 
circular plate, on which ran rollers attached to 
the underside of the crane arm, so that a free 
movement in any direction could be given to the 
latter independently of the travelling trucks. The 
lateral displacement of the crane was obtained by 
| hauling on an endless chain guided by a series of 
| transmission pulleys placed at intervals round the 
staging and leading to a controlling handwheel, the 
/ movement of which was transmitted by gearing to 
one of the wheels of the corresponding travellin 

trucks, to which the arm was secured as. iathel 
above. 

The maximum erecting frontage of the Machinery 
| Hall had a width of 124 ft. 8 in., and included a span 
of 29 ft. 6 in., two cantilever arms of the same 
length, and the skylight framing. This consider- 
able width required the simultaneous operation of 
two such stagings and crane arms as we have de- 
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larger of the two pulleys the hoisting chain was 
placed ; it then went to two guide pulleys, and 
was brought down vertically to a 2-ton winch. The 


ravel of the carriage was controlled by another 
This latter was attached to the end of .the 





ing over pulleys hung down, a balance-weight 
ing attached to the free end. The crane was 


mounted on two trucks free to travel at the| 
same time upon rails laid at right angles to each 
other ; these rails were made of I-bars and were 








| Mars, and with the gallery of the same s 


scribed, The sets of truéses were riveted up as far 
as possible on the ground ; they were then brought 
to their place by winches and held steady. The 
two hoists then put the two columns that were to 


| support the set of trusser, into position, and the 


ironwork forming the roof framing, assembled 
as described, was then hoisted. By the arrange- 
ment for shifting the crane arms, these were made 
to describe arcs of a very flat ellipse, which gave 
the required movement with less overhang than 
would have been possible with a circular move- 
ment. The whole arrangement was very practical 
and successful ; it is to oe regretted that so in- 
genious an installation was not operated electrically. 

The work of erection was commenced with the 
39- ft. span, adjoining the Avenue de la Bour- 
donnais that bounds one side of the Champ te 
that 


forms a return along the Electricity Building. At 
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the same time that the 39-ft. longitudinal span third time. Then by a fresh displacement of the entirely different method was followed by the con- 
was put up, one of the cantilevers of the 88-ft. | staging, the restaurant gallery, the last 29 ft. 6 in. | tractors. The various galleries were erected 
gallery was erected. The pair of stagings was then |span, and also the second cantilever and lantern | separately, and therefore two stagings were com- 
shifted for erecting the other cantilever of the|frame of the other 88-ft. gallery, were erected. | bined, one for the wide and the other for the 
88-ft. span, the next 29 ft. 6 in. span, and half of | A further displacement was required for erection | 29 ft. 6 in. or 39-ft. spans. Moreover, the work 
the second 88-ft. gallery, as well as the lantern | of the 90-ft. roof and the dome. was hoisted into ition in small sections and 
framings. The same operation was repeated a| As to the Chemical Industries Building, an riveted. in-place. This involved many objections ; 
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the lifting chain that: 


| 29 ft. 6 in. by 26 ft. 6 in., and at the top the form 


7eag | corresponded exactly to that of the 41-ft. gallery. 
’; The staging, mounted on wheels, could be shifted 


‘on tracks, the movement being obtained a ee 
ing on the rear axle worked by a pawl and hand 
lever. Figs. 9 to 12, page 345, are diagrams of the 
| staging ; from them it will be seen that the rear 
| face of the staging was employed for the erection ; 


wx. at a height of 44 ft. above the ground was placed a 
| working platform on which two hoisting 


tforms 


' were mounted that could be shifted at right angles 
on the other hand, the hoisting appliances re- one to another. One of them was so much smaller 
quired were sim 
staging for the 


The than the other that it could pass between the frames 
narrow galleries had a base of of the larger one. Pulleys-on the - hoists carried 








sed down vertically to a 
5-ton winch ; thes hoist . was used for raising 
the columns and longitudinal connecting girders. 
The trusses and other framing were hoisted by the 
larger travelling stage which had a crane arm of 
about 15 ft. carrying two pulleys ; the chain passed 
—_ gc vet 5-ton Hf = sid 

e ‘olding employed for the rs con- 
sisted of a travelli at e with a base of BB ft. 9 in. 
by 23 ft. 9 in.; it rested.on wheels and three lines 
of rails placed 27 ft. 7 in. apart. The stage was 
shifted in the same way as the smaller one. The 
work of erection could ed in whichever direc- 
tion the stage was shifted. On the top of the 
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staging was a movable hoisting device, with a crane 
arm projecting on each side. On both of these 
arms were two pulleys; the inner ones were used 
for hoisting the cantilever trusses of the roofs, and 
the outer ones for the rest of the framing ; all 
the work was riveted up in place as before 
described. The erection of the small galleries 
was completed before the large staging was 
employed. As the framing of the lantern was 
above the range of the staging, a “Fo agree 
device was added to the crane arm of the travelling 
hoist (see Fig. 12). The same staging was used for 
the largest spans, but the travelling hoist or hoists 
was replaced by two 5-ton winches, which, working 
together, were able to handle the largest pieces. 
In the work of erection, the outer spans were first 
put up, then the smaller staging dealt with the 
29 ft. 6 in. gallery, while the larger one followed 
behind, erected the adjacent wide span. This 
process was repeated three times. ‘The gallery 
adjoining the Electricity Building, and the com- 
plicated intersections of the various longitudinal 
spans, were then completed. Finally, the trans- 
verse 29 ft. 6 in. span was erected, and the large 
staging finished its work with the 90-ft. span 
parallel to that of 29 ft. 6in. The erection of the 
restaurant galleries and other work was done with 
the aid of hoists and simple staging. At the 
present time the work of concealing all the steel- 
work with plaster decoration, is advancing. 





Russian Procress 1n Asta.—Prominent amongst the 
industries which the Russians have star in Asia is 
that of cotton growing, which dates from the year 1884. 
In the year 1889, the production had risen to about 
24,000 tons, and in another four or five years it had been 
doubled. Only about 25 to 30 years ago there were no 
Russian colonists in Central Asia; but in 1893 they 
numbered over 52,000 persons in the districts of Sir 
Darja, Samarkand, and Tergana, and since then the 
number of Russian colonists in those districts has been 
doubled. The increase of Russian colonists has tended to 
materially and steadily reduce the annual deficit of these 
provinces. A canal between the Black Sea and the— 
situated at a lower level—Caspian Sea is being advocated 
in various quarters, and it has been stated with some 
confidence that a canal of this description would greatly 
diminish the risk of famine in the south-eastern districts 
of European Russia. 





Society or Encingrers.—At a meeting of the Society 
of Engineers, held at the Royal United Service Institu- 
tion, Whitehall, on Monday evening, March 5, Mr. 
Henry O’Conner, President, in the chair, a paper was 
read on ‘‘The Closing of Breaches in Sea and River 
Embankments,” by Mr. Richard F. Grantham, M. Inst. 
C.E.. F.G.S. The author first referred to the great tide 
of November 29, 1897, which did so much damage to the 
sea and river walls and property on the coasts and on 
the banks of the tidal rivers of Essex and Kent. The 
causes of the great rise of tide and of the breaches in the 
walls were ascribed to the violent gales and sudden 
change in the direction of the wind and to the cracks 
along the tops of the walls and their sufficient height. 
The methods of stopping the t breaches at “:" 
ham and Middle Level were briefly referred to. The 
author then observed that Brading Harbour, in the Isle 
of Wight, about 600 acres in extent, was reclaimed in the 
year 1622 by Sir Hugh Middleton, but in a short time 
the tide again broke in and overflowed the harbour until 
1880, when it was again shut out. Great difficulties and 
frequent failures were met with in closing the sea em- 
bankment, the tide breaking down the piling time after 
time. The first line of piling across the opening had to 
be abandoned, and a new line in rear of the old one was 
formed which was ultimately closed. The embankment 
now forms the road from St. Helens to Bembridge. 
Three serious breaches caused by the great tide of No- 
vember, 1897, came under the author’s notice in the river 
walls of Northey Island in the Blackwater below Maldon, 
Essex ; in those of the Cold Harbour and Ridham Marshes 
in the Swale, in the parish of Iwade, Kent ; and in those 
in the River Crouch, in the parish of Stow Maries, Essex. 
The lands overflowed were grass marshes, and were of no 
other value than that which they possessed as agricultural 
land. It was therefore of the greatest importance that 
the cost of closing the breaches should be very mode- 
rate and well below the value of the land, which of 
late years has been so much reduced. The author 
considered that instead of es to pile across 
the breaches, the cheaper plan, and one with the 
least risk, would be to form an inset or horseshoe wall 
around the breach. The tide was shut out of Northey 
Island in this way in four months without serious diffi- 
culty. In a similar way the tide was shut out from Cold 
Harbour and Ridham Marshes, but serious difficulties 
and failures occurred before the wall was finally and per- 
manently closed. The details of these works were de- 
scribed. In conclusion, the author summarised the 
various methods of closing serious breaches in river walls, 
and quoted the eS laid down by Captain Perry 
and the late Mr. C. B. Vignoles. He dean, that in the 
case of land having only an agricult value, where the 
area was not too the inset wall is the cheapest, 
and is attended with the least risk. The paper was 


illustrated by maps and diagrams, lime-light illustrations 
being also introduced. 


ARCHED BRIDGES OVER THE RHINE. 
(Continued from page 182.) 

THE cofferdams, within which the foundations 
of the piers were laid, are very interesting. In 
general they consist of an apron of outer wooden 
sheet piling, 7.8 in. in thickness, and an inner wall 
of iron piling, immediately surrounding the con- 
crete. he space between the two walls, which 
has a width of about 13 ft., was filled with earth 
or the spoil from the dredgers. The iron walls 
are formed of I-beams, alternately large and small, 
the small irons being placed at right angles to the 
large beams which they hold together ; the arrange- 
ment is clearly indicated in Figs. 25 and 26 on 
our two-page engraving published this week. In 
the case of the abutments on shore, the outer 
wooden piling could be dispensed with. In other 
places the timber piles were first driven in, 4 
staging having previously been rammed from 
floating machines. Each pile was wedged firmly 
against its fellow already in position, which received 
its final blow whilst the near pile was preliminarily 
being fixed. The piles were up to 50 ft. in length, 
and were not rarely damaged in being driven 10 ft. 
into the gravel, although they were provided with 
iron shoes. The monkeys weighed about 1 ton, 
and were not given more than 23-in. fall, so as not to 
crush the heads. An attempt to protect the wood 
against the blows of a heavier monkey by inter- 
posing l-in. iron plates failed. The iron beams 
were treated in the same manner, and could much 
more easily be dealt with, although they were 
driven down to depths of 30 ft. into the ground. 
The large stones frequently in the way were cut 
by the irons as if by a chisel ; occasionally a beam 
bent over and had to be drawn out by a grabber. 
In Fig. 18, we see the iron beams gradually 
descending deeper and deeper; a light monkey 
began the work, a heavier weight finished it. 
Figs. 25 and 26, already mentioned, show how the 
right and obtuse angles of the iron walls were 
obtained, and how the framing for the stiffening 
was secured. The iron piling of a central pier hada 
length of 85 metres (279 ft.) ; the work proceeded at 
the average rate of 1.8 metre (6 ft.) per day, and 
occupied 46 days. Before the pier trench was 
completely enclosed, a. floating dredger had begun 
its work ; it was succeeded by two grabs (Fig. 19), 
moving the one along, the other across the staging. 
In order to leave a counter pressure for the filling 
between the two sheet pilings, the excavation com- 
menced in the centre of the pier. 

Details of the stiffenings between the two sheets 
of piling, and between the inner wall and a 
longitudinal rail balk, resting on four strong piles 
(Fig. 23), are shown by Fig. 24. The struts were 
10 in, by 10 in. ; they were secured by stringers 
and screws, and by pairs of wedges. As the dif- 
ferent struts had temporarily to be removed during 
the deposition of the concrete, the connections had 
to be readily made and broken. The beton was de- 
posited in 33 ft. of water, with the help of two iron 
tubes, so-called funnels, 12 metres (39 ft.) long, 
0.6 metre (2 ft.) in diameter, consisting in their 
upper parts of rings, 0.85 metre (32 in.) high. The 
funnels were suspended from trucks, moved by 
winches, with and across the funnel bridge (Figs. 20, 
21, and 23) on four pairs of wheels running on rails. 
There were two funnels, one for each half of the 
trench. When receiving the first charge, the funnel 
was fitted with a cylindrical iron box, the lid of 
which opened on striking the bottom of the pit. 
Afterwards, the work proceeded under a continuous 
beton-feed, as much as possible without interrup- 
tion day and night. When a break could not be 
avoided, the funnel was raised and emptied. The 
bridges advanced one foot at each step, and only 
the two stiffenings that happened to be in fhe way 
were temporarily removed ; this was done from a 
raft floating in the trench. The corners into 
which the funnels would not penetrate were filled 
in with the help of a wooden box, as shown in 
Fig. 21. 

Tt had originally been planned to put the concret- 
ing plant on shore. The floating installation, illus- 
trated in Figs. 20 to 24, offered greater facilities, 
however, and could moreover readily be shifted 
over to another pier. The elevators discharged the 
gravel from a floating stage into either of the two 
tip wagons, which ran on the lower platform of the 
scaffolding. At the same time, the cement and 
trass receptacles were emptied from the higher 
platform. _ One box of ground trass and two sacks 





of cement just filled a wagon ; the proportion was 





20 kilogrammes of trass to 186 kilogrammes of 
cement. The wagon was now pushed up to the 
mouth of the mixing drum, the lid on the elevat- 
ing shute being turned over so that the gravel 
fell into the other car. The various appliances 
for lifting the sacks, &c., were actuated by belts 
from the pulleys of an 8 horse-power portable 
engine, placed on a floating platform, as marked in 
Fig. 23. In the drum, the mixture was sprayed 
with water ; when ready the mixture was dis- 
charged into a car which, pushed into a siding (Figs. 
20 and 23), was taken up by-the steam crane and 
lifted on to the depositing bridge, whence it was 
returned in the same way. . The crane rested on 
the corner of the cofferdam staging, and its jib 
swept round in a circle. The exchange of the cars 
required one fixed and two movable turntables. 
The superintendent of the whole installation, who 
had especially to watch over the water feed to the 
mixing drum and to stop the movement of this 
drum in case of any irregularity in the supply of 
the other materials, had his hut on the top of the 
floating structure. The beton layer of the central 

iers has a thickness of about 16 ft. It left on the 

onn pier about 20 ft. of iron piling projecting ; 
on the Beuel river pier, the foundations did not go 
down quite so deep. The space between the 
wooden and the iron sheet pilings could now be 
filled completely, and the trench emptied with 
the help of a centrifugal pump. The filling of 
loam and gravel did not keep the water out entirely, 
but the few cracks were soon stopped. The water, 
however, also came in from below, in places where 
the poles and irons of the sheet pilings had not 
made a good joint. The mineral-water spring, 
above spoken of, made its appearance at this stage. 
A 25 horse-power portable engine sufficed, how- 
ever, to overcome these troubles. Fig. 27 on our 
two-page engraving, reproduced from a photograph, 
gives a view of the dry Beuel river pier trench, and 
may explain some features which the description 
has left a little obscure. 

In building the central piers, travellers with 
electric crabs riding on the top of the false work, 
supported by the cofferdam, and further, electric 
winches were made use of, as can be seen in Figs. 
28 and 29 ; the latter served for hoisting the stones 
from the boats. In the case of the Bonn abutment, a 
high travelling crane was employed, wide enough to 
embrace the whole width of the pier (Figs. 33 and 34). 
The electric power station was housed under one 
of the brickwork arches on the Bonn side (Fig. 13). 
The manner of putting in the so-called cyclops 
facing for the straight part of the long pier walls 
is rather curious. Not to waste time nor money, 
cheap basalt blocks were hammered and split into 
more or less polygonal heads, about 2 ft. in 
diameter. These heads were carefully arranged 
and fitted together on soft ground until the required 
area was covered, then marked with lime water 
lines and numbers, and photographed ; with the 
help of this photograph, the heads could quickly be 
grouped again afterwards, so that the inner brick- 
work and the outer facing, of which Fig. 28 gives 
an idea, could grow simultaneously. 

The wooden and iron piles around the river 
piers had now to be removed again. The method 
of procedure was, we believe, novel. The webs of 
the large I-beams were drilled with j-in. holes, 
arranged in a horizontal row, as close above the 
beton as could be managed. The props shown in 
the view, Fig. 35, which refers to the Bonn 
pier, were then fixed about 5 ft. above the beton, 
and the flanges of the small beams, which it will be 
remembered, alternate with the large beams and 
are at right angles to them, were drilled with the 
same bits, and the holes opened out to a diameter 
of 2in. Three electric motors were installed for 
this purpose ; they stood on the staging (Fig. 28), 
and drove the flexible shafts by means of ropes and 
weighted pulleys. Figs. 31 and 32 explain the ar- 
rangement. ‘The large beams were further 
weakened by the chisel. An advance of 3 ft. a 
day in this drilling was considered good work. 
This done, the water was allowed to rise in the 
trench, the earth between the two sheet pilings was 
excavated, the wooden piles were withdrawn, and 
the rolled beams broken offsingly. An iron cable was 
attached to a tug, and the respective I-beam bent one 
way ; a floating crane then bent it back. As a rule, 
one operation of this kind sufficed. The corner 
beams gave a good deal of trouble, however; some had 
to be twisted about for hours, finally breaking off, 
not in the row of holes, but below that line. Most of 





the I-beams could, however, be re-used to hoard u» 
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the abutments from which fortunately they had not | 


to be withdrawn again. ; 


development of the pier, the upper portion (Figs. 
37 to 40) projects about 4 ft. over the beton 


The river piers are perfectly symmetrical with | bed. This is due to a rather regrettable change in 


regard to their longitudinal axis, but the axis of the | 
pedestal is by 0.825 metres (32.5 in.) nearer the’ 
| under these difficult circumstances. The Bonn em- 


tions, as we recognise from Fig. 30. This was done | bankmentnecessitated the laying of a special lining of 


middle of the central arch than the beton founda- 


in accordance with the general scheme, to which we 


the original design ; it would ibly have caused 
less trouble to extend the beton bed than to build 


beton 5 ft. in thickness outside the beton founda- 











shall refer later on, to erect the main arch before 
the side arches were put in position. The possi- 
bility was also taken into consideration that the 
side arches might have to be blasted away in case 
of war, when the piers would become abutments. 
The maximum dimensions of the pedestal of the 
Bonn pier are 27 metres by 10.6 metres (about 
88 ft. by 34 ft.); the maximum dimensions of 
the beton bed are 32 by 12.75 metres. Just 
underneath the skewbacks, the two piers have 
a length of 2494 metres (82 ft.) and a thick- 
ness of 8.6 metres (28 ft.). The general character 
of the piers, their round towers, capped by strong 
hexagonal steeples with copper terminals, and 
the semicircular archways for the track and the 
footways are in harmony with the most interesting 
architectural monument of Bonn—the minster— 
and are, we think, harmonious in themselves ; our 
readers may judge from the photograph of the 
Beuel pier, reproduced in Fig. 36, page 351. The 
colours of the grey basalt, the yellow sandstone, the 
red tiles, are well blended with the grey and green 
of the metallic superstructure. 

Views of the abutments are given in Figs. 37 to 41, 
page 351. We give also, in Fig. 42 annexed, a view 
of one of the two quaint toll-houses which have been 
constructed on the shore piers. The roofing reminds 
one of Scandinavia ; the facade has a style of its 
own. The odd decorations, the bears presenting 
the mighty bare swords, the irate toll-house keeper, 
the students, soldiers, and the nixies of the Rhine 
on the capitals, the inevitable cyclists, the musical 
bands performing under architraves resembling 
music sheets with notes dotted over them, can 
unfortunately, or fortunately, not be distinguished. 
These realistic exceedingly modern decorative 
elements may be criticised, but they are after all as 
characteristic of the age and the people—a merry 
race dwells on the rate. ol of the middle Rhine—as 
the griffins, devils and monks’ grimaces of our 
most beautiful medieval churches. 

The length of the beton foundation, 21 metres 
(69 ft.), does not suffice for the longitudinal 





Fic. 














42. 


tions (Figs: 37 and 39) ; two flights of stairs leading 
down to the river rest upon this foundation. 


(To be continued.) 





WEST AFRICAN RAILWAYS. 

Mr Freperic SHELFORD, B.Sc, (London), Assoc M. 
Inst. O.E., at the special request of the Incorporated 
Chamber of Commerce of Liverpool, delivered a lecture 
to the African trade section of the Chamber on Monday 
afternoon, hear eg Hare in the Banqueting Hall of the 
Exchange Station Hotel, at oy age gy the subject 
of ‘‘West African Railways,” for which the firm of 
Shelford and Son are the consulting engineers to the 
Colonial Office. Mr. Shelford first described the work 
already done and in progress. At Sierra Leone the rail- 
way was almost completed to Rotofunk, 56 miles from 
Freetown ; the line traversed difficult country, with 
numerous ravines requiring many high steel viaducts and 
rock cuttings on the slopes of the mountains. This work 
wasa fine example of a modern pms pants 

greatly 


the gauge being 2 ft. 6in. The had 
perth gy by the Hut Tax Revolt in 1898, but the trade “¢ 


of the colony had shown an extraordinary recovery after 
the disturbance was quelled. A portion of the line to 
Songo Town had been opened last May, and was doing 
well, On the Gold Coast, progress had been made 
with the Sekondi-Tarkwa line of 3 ft. 6 in. gauge, so far 
in face of great difficulties in landing goods in surf boats, 
the enormously heavy peggy 77 Boy sage and the diffi- 
culty of obtaining labour. Labour is very scarce at this 
part of the Gold t, and the cost of importing labour 
was prohibitive unless a long extension of the line was 
authorised. The rails were ex to reach Tarkwa in 
the early autumn. At L the Carter Bridge—half a 
mile long—had been completed in 18 months over the 
lagoon, which was of great depth, and had a soft mud 
bottom and a current of 4 or 5 knots. The Denton- 
road and railway bridges are also complete. The 
railway, which is of 3 ft. 6 in. gange, was ee 
as far as Abeokuta (which has a population of 150,000) on 
August 1 last, and is y doing well. The progress 
was tly impeded by the difficulties with the French 
in 1897, when the labour was absorbed as carriers to 
the armed forces sent up. The greatest difficulty to be 
contended with was the complete absence of rock or 
gravel suitable for ballast for nearly 60 miles. The ex- 
tension to Ibadan—130 miles from La (population, 
180,000)—has proceeded very rapidly, the last 41 miles 
of heavy earthworks being canied out in seven months. 





The earthworks are completed to Ibadan, and the rails 
are expected to arrive there in a few Large 
bridges are te one over the Oyan and Ogun Rivers. 

Mr. Shelford next spoke of extensions to each of these 
railways. He was not there to advocate any policy, but 
to lay before the Chamber the information he at his 
command concerning the extensions which had been 
ae of, .and in some cases surveyed, so that the 

hamber might be able to make representations to the 
Colonial Office as to the extensions which should be carried 
out. 

That the railways must be extended, if they were to 
open up the colonies as intended, is obvious from a glance 
at a map of these colonies. The railways con- 
structed made little impression on the vast areas of these 
colonies. At Sierra Leone the amount of country ta 
was insignificant, and an extension of 80 miles of light 
line would open up an area of 5000 square miles to the 
influence of the railroad. It was impossible for produce 
to be brought out of the country, unless the railway got 
to within 30 or 40 miles of the place of production ; other- 
wise, the cost of transport was prohibitive. 

On the Gold Coast an extension of the Sekondi-Tarkwa 
Railway to Kumasi was proved feasible by Mr. Shelford 
himself when he travelled through the almost unexplored 
country in the spring of last year. It was thought that 
this route was by swamps and the Adansi Hills ; 
but Mr. Shelford found that, although the route will re- 
quire a great deal of survey, there is no insuperable ob- 
stacle. Along the whole length of this route numerous 
gold concessions have been ted, many of them of 
great promise ; and it is possible that the construction of 
this line may cause a great development of West African 
= mines. A line from Accra (the capital of the Gold 

ast) to Pong upon the Volta river, was surveyed and 
reported upon at the same time. It will be easy and 
cheap to make, and will serve a large and industrious 
fae ge one and tap the rich country where — kernels 
and other natural produce and oil are now allowed to lie 
upon the ground, use the cost of transport prevents 
their reaching the market. Mr. Shelford, in 1899, upon 
his return journey, travelled from Kumasi to Accra alo 
a line which has also been proposed ; but he was convin 
that the Tarkwa route to Kumasi showed much greater 
ompests of success. Another line which has been much 

iscussed is a line from Apam to Oda. This would serve 
a very large population and rich district, but it will pro- 
bably have to wait a few years. A coast line has 
been reported upon from Accra to Apam, but it could 
not compete with the ships on the sea. 

At Lagos, Mr. Shelford had little information to give 
about the country beyond Ibadan tow: the Niger, as 
he had not been authorised to make a survey. There 
are, however, numerous large towns in this country, such 
as Oyo (population 60,000), Ogbomosho (30,000), [lorin 
(70,000). It was a question whether the Lagos Railway, 
with a bad harbour at its base, should be extended to the 
Niger and on to Hausaland, Sokoto, and Kano, or 
whether this country should be reached from the Niger 
Coast Protectorate. 

The — in West Africa were costing about 6000/. 
a mile, including the starting of operations and the erec- 
tion of workshops, quarters, offices, and landing-stages ; 
and had p ed at rates of approximately 14 miles a 
year at Sierra Leone, 20 miles a —_ on the Gold Coast, 
and 26 miles a year at Lagos. If extensions were autho- 
rised, they could be carried out at a considerably reduced 
cost per mile; and if considerable extensions were autho- 
rised at the same time, the speed could be very greatly 
increased. The approximate cost of 6000/. per mile com- 
pared favourably with the Congo Railway, which cost 
over 10,0007. a mile, although of only 2 ft. 6 in. gauge, 
with very steep gradients, and a fairly open country. 
Mr, Shelford was glad to say that the health amongst 
the staffs had considerably improved since the beginning 
of the works, but there was room for improvement yet. 

German CapiTaL In Norway.—The —_ German 
electrical manufacturing firms are very wide awake to 
what goes on in other countries, and have on many 
occasions shown their willingness to render financial sup- 
port to electric nndertakings—a plan which has done 
much towards raising them to their nt excellent 
ition. One of the most recent examples of this system 





1s the co-operation which has just been arranged be- 
tween the A eine Electricitits Gesselschaft in 
Berlin and the pre ray Barbu. The German 
company places a capital of 1,000,000 kr. at the disposal 
of the Norwegian company, whereby it will be possible 
to utilise the whole of the company’s water power at 
Evenstad, of which about 5000 horse-power are being 
used. The aggregate capital is now 3,000,000 kr. 


THe Trape in Catcium Carsipe.—The Swedish 
Technical Society haspassed the following regulations for 
— in emgecon yarn The — is quoted > Ag 

ogrammes, and applies, unless otherwise speci 
gross weight, that Gin Fac the immediate packing 
in receptacles with about 100 kilogramme contents. The 
packing shall be in air and watertight vessels of iron, 
poke Morn g to Sage dn pond oy of sorte ot 

ould other packing spe arran 
must made, A carbide, which | yields less than 290 
litres acetylene, but not below 265 litres shall be received 
by the buyer—subject to a margin of 2 per cent,—but 
the buyer is then entitled to deduct an amount, which 
represents double the deficit in In cases, where the 
carbide yields less than 266 litres, the buyer is not 
bound to receive it. It must not be delivered in larger 
i closed fist, and must not contain more than 


10 per cent. powder ; all that through a sieve with 
1 saline apertures is called powder, 
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THE JONES UNDERFED MECHANICAL STOKER. 


CONSTRUCTED BY 





WE illustrate on this page a mechanical stoker 
which, having met with considerable success in 
America, is now being introduced into this country 
by the George D. Moffat Company, of 33 and 35, 

harterhouse-square, London, E.C. The general con- 
struction of the stoker will be easily understood 
by a reference to our engravings, which show that it 
is a variant of the well-known underfed coking type, 
the feeding forward of the fuel being in this instance 
effected by the steam cylinder, shown to the left in 
Figs. land 3. The former of these engravings shows 
the apparatus as ~ to a boiler of the internally 
fired type, whilst Figs. 3 and 4 relate to a water-tube 
boiler. In working the stoker the coal is placed in 
the hopper shown, which is kept full, and the fuel falls 
in front of the steam-actuated ram already referred to 
which pushes it forward into a ‘‘retort,”’ a cross-section 
through which is shown in Fig. 2. There are no 
grate bars, a dead plate being used instead, extend- 
ing from the upper edges of this retort to the sides 
of the flue, and the fuel, as it is pushed forward by 
the ram, rises and flow: over on to these plates. A 
series of air ducts, clearly visible in Fig. 2, supply 
air to the coal near the top of the retort, mechanical 
draught being relied on to give the requisite pressure. 
This air flows over the green coal in the retort and 
up through the live fuel above. As the fuel is pushed 
nearer to the stratum of combustion, the volatile 
matter is driven off, but has to pass up through the 
burning fuel above, which consumes it completely, and 
thus prevents the generation of smoke. All coal is 
accordingly thoroughly coked before reaching the zone 
of combustion. In order to give time for this, the 
instructions as to the working of the stoker advise 
that not more than two strokes of the ram should be 
made at atime. The rate of combustion is under the 
absolute control of the fireman. 


of the water 


Water Supp.y or Leeps.—At a meetin 
works committee of the Leeds City Council on Thuraday, 


the Ist. inst., it was agreed to serve notices to treat upon 
five owners of property in the Washburn Valley, in order 
that the committee might be able to remove nuisances and 
pollutions. Already as many as 1000 acres of land for this 
pu are in the possession of the council, and it is hoped 
that within 12 months the whole of the required propert 
will be in the hands of the city council. The scheme, whic. 
the city council has for a long time been carrying out, 
will thus be completed. The object has been to secure 
for the city a supply of pure water by the council having 
absolute control of the watershed. t the same meeting, 
it was resolved not to put into force the compulsory 
powers which the committee possesses for the purchase 
of land belonging to the Duke of Devonshire in the upper 
reaches of the Washburn watershed. It was also 

that Mr. J. W. Dacre, of Otley, should represent the 
council as arbitrator in regard to the purchase of lands 
from Mr. J. D. Hannan, at West End, Dacre Banks. 
The storage in the Leeds reservoirs represents 112) days’ 
supply, as compared with 1164 days’ supply last year. 





Tue Late Mr. G. J. Symons.—We record with regret 
the death of Mr. George James Symons, which took 
eee Saturday, the “oe inst., at his — in 
Jamden-square, cause being sis, r, Symons 
was ert London in 1838. He jouned the Meteoro- 
logical Society in 1856, and became in the following year 
one of the meteorol eee © a8 Sie 
General, a post which he held down to the time of his 
death. In 1860 he published his first annual volume of 
‘British Rainfall,” which contained records from 168 
stations, viz., 163 in 
= none in ee reshape = Symons gradu- 

y developed a organisation of volun observers, 
so that his last published ‘‘ British Rainfall” for 1898 
contained records from 2545 stations in England, 237 in 
Wales, 436 in Scotland, and 186 in Ireland, a total of 





3404 stations. By his collection of statistics he became 


England and five in Wales, there | zon’ 
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the greatest authority in the British Isles on the distri- 
bution of rainfall. e Council of the Society of Arts 
in 1897 awarded him the Albert Medal. Mr. Symons 
was a member of the Council of the Royal Meteorological 
Society from 1863, he was president 1880-1, and secre- 
tary 1873-9 and_ 1882-99. He was elected president & 
second time on January 17 last, in view of the jubilee of 
the Society taking place during this yori but owing to 
a paralytic seizure he had to resign the office. He was 
a fellow of the Royal Society and a member of the 
council, chairman of the K toa Committee, and a 
member of the Council of the Royal Botanic Society and 
of the Sanitary Institute. 





INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ 
MreEtinc. —On Monday, March ‘go meeting of the 
uates of the Institution was held, Mr. Graham Harris, 
ember of Council, occupying the chair. Mr. Brees van 


Homan, Gradua a most interesting paper on 
‘Steel Skeleton Construction, as Applied to Buildings 
on the American System.” The author opened his paper 


by giving the principal reasons for the introduction of the 
above system. The vertical extension of buildings is 
necessary, owing to the value of ground, and the intro- 
duction of steel construction has enabled the thickness of 
walls to be reduced, pg me i preventing the waste of room 
in the lower floors of buildings. The columns forming 
the principal part of the steelwork are usually built up of 
rolled steel sections. The floors of the building are 
carried by steel girders, which also generally carry 
the running from floor to floor. For founda- 
tions a gravel soil, confined laterally is the best. 
One-half to one-fifth of the load causing settlement 
is usually taken as the safe load. For soft soils piles 
are used. For buildings of over 20 storeys the raft 
system of foundations is used, the foundation consisting 
of a series of layers of rolled joists bedded in concrete. 
Caissons are usually sunk for the heaviest ay of 
foundations. The loads vary with the use to which the 
building is to be put. The factor of safety used in 
designing the steelwork is from three to four. For fire- 
— brick, terra-cotta, plaster and asbestos are 
used. The prohibitive price of the latter a its 
greater usage for this purpose. Caps and bases for 
the stanchions are not used, joints being made at 
every two or three floors. As js painting, the 
8 should be well cleaned and sera) and & 
coat of linseed oil applied before riveting. When 
finished, two coats of metallic paint, made from the 
oxides of lead and iron, should be applied to the steel- 
work. This should not set in less than 30 hours. For 
floor 1 experiment has shown that 33.3 1b. per square 
foot is a in — on o New Rey tad 
uare foot, and in Chicago _ per square foot, are 
be vided for. Wind pressure is neglected in buildings 
of less than 100 ft. ago Above this ht a hori- 
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have been the basis of the expected reaction, but all 
who are familiar with the situation recognise that 
consumptive requirements will be of extraordinary pro- 
portions, and there are very few possibilities of supply 
overtaking demand for months to come. Oar fur- 
naces are oversold, and have more business offered 
them than the managements are taking. Slight con- 
cessions have been made in quotations for early de- 
livery, but the concessions are not frequent enough 
to warrant a change in selling prices: Bessemer 
is held very firmly at all Western points at 
24 dols. at furnace. Basic iron is very urgently 
wanted, and all inquiries show that buyers are now 
in the market. Foundry irons are in better supply, 
although most foundrymen are short of stocks. Forge 
iron is in better demand, the rolling mills everywhere 
being quite busy with work that will keep them busy 
for two to three months ahead. Billets are wanted 
in large quantities, inquiries now being from 75,000 
to 100,000 tons, but manufacturers refuse to make the 
quotations which buyers demand. The best quoted 
price is 36dols. Steel rails are 35 dols. and firm. All 
track material is in very active demand, owing to the 
fact of so much track laying throughout the country. 
Plate-iron has dropped from } to} cent per pound, and 
business is of moderate proportion owing to the belief 
that prices will go still lower. Structural material of 
all kinds is strong and active, and mills are oversold 
for some time to come. Merchant steel is quiet, 
although productive capacity will, no doubt, be fully 
engaged all the year. A report from Western sources 
shows that agricultural implements will be in good 
demand this season, because of the extension of the 
agricultural area, due to good prices and to the in- 
creasing export trade, The iron market, in a general 
way, has a stronger tone than two weeks ago, and it 
is believed that ieee will be a general strengthening 
all along the line. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday forenoon 
there were some 20,000 tons dealt in. The tone was 
steady, though Scotch iron gave way 2d. per ton, Cleve- 
land 2d., and hematite iron 1d. per ton. In the after- 
noon only about 5000 tons changed hands, and the prices 
were steady. At the close of the market the settlement 

rices were: Scotch iron, 69s. 3d.; Cleveland, 69s. 74d.; 
Geebesteed and Middlesbrough hematite iron, 78s. 44d. 
and 80s. per ton. On Friday forenoon some 15,000 tons 
changed hands. Prices were very firm. Scotch rose 
1$d., Cleveland 34d., and hematite iron 34d. per 
ton. About other 15,000 tons were dealt in during 
the afternoon, and the tone was firm, hematite 
iron making other 2d. per ton. The settlement prices 
were: 69s. 44d., 70s., 783. 104d., and 80s. per ton. At 
the forenoon session of the lag market on Monday, 
some 10,000 tons changed hands, and the prices were 
strong owing to the heavy withdrawals of iron from the 
stores. Scotch iron rose 3d., Cleveland 1s. 24d., and hema- 
tite iron 84d. per ton. In the afternoon the market 
was very strong, especially for Cleveland, which left off 
close on 2s. ton on the day. The afternoon 
sales amoun to about 10,000 tons. The sales 
amounted to about 11,000 tons on Tuesday forenoon, the 
market was fairly active, and prices were higher; 
Scotch and hematite iron rising a ny | 9d. and 6d. 
per ton. Cleveland gave way 3d. per ton. Other 
10,000 tons oe hands in the afternoon, and prices 
were steady. he 


were: 70s. 6d., 71s, 9d., 803. 3d. and 8ls. per ton. A 
uiet business was done to-day, about 10,000 tons being 
dealt in. There was a fall all round. The market was 
rather better in the afternoon. The settlement prices 
were : 70s. 6d., 71s. 74d., 793. 6d., and 81s. per ton. The 
following were the prices for No. 1 makers’ iron on Tues- 
day: Clyde, 81s. per ton ; Summerlee and Gartsherrie, 
84s. ; Calder, 86s. ; and Coltness, 89s.—the foregoing all 
shipped at ge ; Glengarnock (shipped at Ardrossan), 
82s. per ton; Shotts (shipped at Leith), 86s.; Carron 
(shipped at Grangemouth), 85s. per ton. The Scotch 
iron markets have risen quietly but steadily throughout 
the week. There have been plenty of dull, idle markets, 
but hardly a flatone. This firm attitude, in face of an 
almost complete absence of buying, either on home or 
Continental account, and in the face of duller trade 
reports from several branches of the steel and iron trades, 
can only be explained by the heavy decreases from the 
ublic warrant stores which are daily recorded, and 
y the belief, which is very general, that the pre- 
sent dulness is only s temporary lull. American 
reports show no improvement, stocks of pig iron 
increasing heavily for vhe month of February, 
prices there are, with few exceptions, well maintained, 
under the belief there also that fresh buying by con- 
sumers must —— start =P Makers here show but 
little anxiety to sell. The high price of fuel is undoubtedly 
checking fresh business. The number of furnaces in blast 
is 85 against 84 at this time last year. The following are 
the returns of shipments of Scotch pig iron for the past 
week: To India, 117 tons; to Australia, 682 tons; to 
France, 710 tons; to Germany, 915 tons; to Holland, 
490 tons; to China and Japan, 350 tons; smaller quan- 
tities to other countries; and tons coastwise. 
stock of pig iron in Mesers. Connal and Co.'s public 
warrant stores stood at 200,793 tons yesterday afternoon, 
as compared with 205,715 tons yesterday week, thus 
ames a decrease for the past amounting to 
tons, 
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Finished Iron and _Steel.—The trade situation in Scot- 
land has shown but little change this week. Activity in 
the iron and steel centres has again been rife, but fresh 
specifications have not been abundant, and, indeed, in the 
manufactured branch a ane prevails that top mark 
must now be near at hand, if it has not even been reached. 
Makers themselves candidly admit that the ruling values 
are high. Consumers are more and more inclined to 
buy only for immediate wants, and with the enormous 
—> 4 ag now available, should this method 

me anything like general, makers must soon get 
abreast of their arrears, with the inevitable consequence 
that underselling would once more be seen. In the case 
of boiler-plates, a heavy penalty is attached to any break- 
ing through of the recently arrived at ment. For 
shipbuilding steel the demand has somewhat sagged, yet 
the consumption over all is very heavy. Exports have 
been heavy, and some capital orders for structural work 
are at present under negotiation. Steel angles are again 
quoted at 87. to 8/. 2s. 6d. per ton, ship-plates at 8/. 10s. 
to 8/. 12s, 6d., and boiler-plates at 97. 10s. to 97. 15a. per 
ton. Sheets command 12/. to 12/, 10s., and rails 7/. 5s. 
to 7/. 10s. per ton. These quotations are above those 
ruling in the North of England. Half-a-crown per ton 
under the current quotations has been accepted for for- 
ward business. 

Shipbuilding and Engineering.—In the shipbuilding 
and engineering branches, but little new has transpired of 
late. As yet the Admiralty have not made a move with 
respect to new work, but so well placed are the Clyde 
shipbuilding firms with the necessary heavy pneumatic 
machine tools, that they should be able to quote on aso 
terms as soon as schedules are received. Glasgow loco- 
motive builders were never so busy. Electric and hy- 
draulic firms are also heavily p with orders ; but for 
stationary engines the demand has fallen off severely. 


Sulphate of Ammonia.—This commodity is in fairly 
brisk demand at from 12/. 2s. 6d. to 12. 5s. per ton f.o.b. 
Leith. The total shipments this year amount to about 


25,000 tons, which is decidedly higher than at this time 
last year. 
Glasgow Ce Market.—While no dealing in copper 


was reported last Thursday forenoon, the sellers’ price was 
given at 79/. 5s. perton. The price lost 5s. per ton in the 
afternoon. Copper was neglected on Friday morning, 
but in the afternoon one lot of 25 tons was dealt in at 
781. 15s. per ton March 30. On Monday copper was idle 
all day. While there were no dealings in copper on Tues- 
day the price for March 30 was quoted at 79/. 5s. per ton. 
Copper remained nominal all day. 


Extension of Paisley Water Works.—A meeting of the 
Water Commissioners was held last night — Provost 
Mackenzie presiding—when a report by Mr. James Lee, 
master of works, on extensions of the water works, 
which will be necessary now or in the near future, was 
submitted. The report showed that the total cost of the 
extensions required would be 205,5007. It was afterwards 

to recommend that, in view of these contemplated 
extensions, the Commissioners apply for further borrow- 
ing powers to the extent of 200,000/. 


Electric Tramways Contract.—The Tramways Com- 
mittee of the Corporation have accepted the tender of 
Messrs. M‘Cartney, M‘Elroy, and Co., Glasgow, for the 
construction of the overhead portion of the extension of 
the electric tramways, which has been sanctioned by the 
Town Council. The contract price is 47,483/., and it 
includes the providing and fitting up of the poles, wires, 
and rosettes. The committee have accepted the following 
tenders by Glasgow firms for the remainder of the under- 
ground work, which requires to be done to complete the 
conversion of the tramway lines: Messrs. Daniel Murray, 

.5632.; Messrs. Stark and Sons, 12,851/.; Messrs. 
and J. Faill, 94637. and Messrs. James Cameron, 46881. 
All the contracts are to be completed within a year. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Hull Coal Trade.—The returns of the Hull Incor- 
porated Chamber of Commerce and Shipping just issued 
show 9 an unprecedented condition of trade at that 
port. The tonnage sent to the port last month reached a 
total of 237,136 tons, as compared with 197,616 tons in 
February, 1899, an increase of 39,520 tons, or 20 per 
cent. In the last two months 476,592 tons had been 
forwarded, an increase of 75,424 tons, or 18.80 per cent. 
on last year. The export trade shows even more remark- 
able = er The coastwise exports for last month 
totalled 31,103 tons, London alone taking 26,988 tons. 
The coastwise exports last year were 25,290 tons, the 
increase being thus 23 per cent. In the two months just 
ended 74,491 tons has been despatched cogstwise, as 
against 48,122 tons last year, an increase of 26,369 tons, 
or 54.7 rd cent. The exports to foreign countries 
12,529 tons, compared with 72,215 tons in 
February, 1899, an increase of 55.8 per cent. For the 
two months the exports reached the unprecedented total 
of 207,939 tons, an increase of 42,844 tons, or 26 per cent. 
on last year. These figures give a fair indication of the 
of which may be expected when the export 
season opens. 


New Dock for Grimsby.—The growth of the eral 
shipping trade at Grimsby in recent years and the lack 
of increased dock accommodation, recently led the Cor- 
— of that borough to approach the Great Central 

ilway Company, and urge the provision of greater 
facilities for carrying on the trade of the port. Last 
week an important conference was held of landowners 
and others interested in the trade of Grimsby, and a com- 





mittee has been formed with a view to the construction 


and development of an independent deep-water dock by 


- | higher rate would rule ere —~ 
little, 





means of a dock trust. It is intended that the new dock 
shall be of considerably dimensions the pre. 
sent Royal Dock, the area of which is 25 acres, 


Iron and Steel.—There is a well-sustained demand for 
all classes of iron, and prices are still moving upwards, 
The following are the quotations for deliveries in Shef- 
field: West coast hematites, 91s. 6d. to 93s. per ton: 
east coast ditto, 89s. to 903. ; Lincolnshire No. 3 foundry, 
733. to 74s. 6d. ; forge ditto, 71s. to 723.; Derbyshire 
No. 3 foundry, 763. to 77s. 6d. ; forge ditto, 69s. 6d. to 
703. : bars, 102. 15s. to 11, 5s.; sheets, 127. to 12/. 5s, 
Manufacturers of crucible steel are exceedingly well 
off for work, and men all round are making full time, 
One reason for this great activity is the practical 
stoppage of American competition. Business in that 
country is so brisk that the steelmakers have plenty 
to do to meet the home demand. Heavy consignments 
are no longer received here to realise the best price 
obtainable. The workmen employed in this branch have 
had no difficulty in obtaining an advance in their wages, 
The leading file manufacturers have several months’ work 
on hand. In 1872 they agreed upon a price list, and fixed 
the discount at 35 per cent. Since then it has gradually 
lengthened until it was about 70 per cent. On account 
of the active demand, and the increased cost of produc. 
tion, most makers have reduced their discounts 5 to 124 
per cent. For shovels, picks, hammers, and other ex- 
cavating tools there is an unprecedented demand, and 
makers are full up with work. The tools are largely for 
South Africa, ia, and Egypt. 

Coal and Coke.—The main difficulty with which coal- 
owners and coke makers have now to contend is to meet 
the pressing demands of customers. Stocks, both at the 
collieries and at works and on railways, are low, and 
there is little prospect at present of their being appreci- 
ably replenished; the consumption is so great. Prices are 
ruling high, and common veal is dearer in proportion than 
best. At collieries where there are coke ovens, the small 
coal is being utilised for coke making, and this is helping 
to starve the market. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
Tne Cleveland Iron Trade.—Yesterday the weekly iron 
market here was well attended ; a most cheerful tone pre- 
vailed. Inquiries were very numerous, and a fair amount 
of business was transacted. Sellers of all descriptions of 
an Poi were firm at advanced rates, but several buyers 
esitated to follow the rapid upward movement. Those, 
however, who needed iron for early delivery were obliged 
to pay sellers’ prices. Prospects for the future were 
regarded as bright and encouraging, and sellers pointed 
to the low and still decreasing stocks, the improving shi 
ments, and the fact that producers are well sold, as indi- 
cations of probable further advances in quotations. 
No. 3 g.m.b. Cleveland pig iron was sold by both makers 
and merchants at 71s. 6d. for early f.o.b. awtag’ 6 and 
that may be regarded as the general market rate, though 
several genuine buyers endeavoured to place orders at 
rather less. No.1 Cleveland pig was advanced to 74s.; 
No. 4 foundry and grey forge to 70s. 6d.; and mottled 
and white to 70s.—all for early delivery. Middlesbrough 
warrants were steady and firm at 71s. 74d. cash buyers. 
The demand for east coast hematite pig was repo 
pretty good, and quotations showed some improvement. 
Advances in price, however, are checked by the cheap- 
ness of Cumberland iron. Nos. 1, 2, and 3 east coast 
brands sold at 81s. 6d. and up to 82s. 6d. was asked by 
several makers. There was no quotation for Middles- 
brough hematite warrants. HKubio ore was very strong 
at 21s. ex-ship Tees, and there were predictions that a 
To-day Middlesbrough 
warrants moved about a falling at one time to 
71s. 3d., but they closed pretty firm at 71s. 6d. cash 
buyers. There was no other alteration in the market. 
Manufactured Iron and Steel.—There is continued 
v great activity in the finished iron and steel 
trades and briskness YF geome y: throughout the summer 
months. Quotations round are very strong, but they 
do not move upat all rapidly. Rails, however, have been 
advanced 5s. since last weak. For | orders the fol- 
lowing are the market rates, but lots for early de- 
livery have realised considerably — prices : Common 
iron bars, 9/. 5s, ; best bars, 9/. 153. ; iron ——— 
82. 5/.; and iron ship-angles, steel ship-plates, and ste 
ship-angles, 87. 23. 6d., while heavy sections of steel rails 
are 7/. 103.—all less the usual 24 per cent. discount for 
cash, except rails which are net at works. 


Coal and Coke.—The demand for bunker coal is better, 
but supplies are plentiful, and from 15s. 6d. f.o.b. is 
quoted. Manufacturing coal shows no change. Coke 
continues in excellent demand, especially for local con- 
sumption, and rates are fully maintained. Average 
blast-furnace qualities keep at 26s, 6d. delivered here over 
the next few months. 


Messrs. Bolckow, Vaughan, and Co.—At the annual 
meeting of the shareholders of Messrs. Bolckow, Vaughan, 
and Co., the chairman, Mr. Henry in moving 
adoption of the report, justified the action of the share- 
holders in pane oe the purchase of the Clay Lane 
property out of profits of the year. The property 

ielded a. —— profit. It _ proposed e as ile 
enon iture in sinking a pit on property 
the Roclesiaatioal Commissioners, and which was supposed 
to contain 40,000,000 tons of coal. The turnover of the 
company during the past year was 3,000,000/., with 
debts amounting to only 247, A dividend of 8 per cent. 
was declared. @ report was adopted. The sum of 
10002. was voted to various religious and charitable inst 


tutions situated near the company’s properties 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—The_ steam-coal trade has shown rather more 
strength ; and if the demand continues as strong as it is 
at present, some advance in prices is even anticipated. 
The best steam coal has been making 203. to 22s. per ton, 
while secondary qualities have brought 19s. to 193. 6d. 
per ton. The house-coal trade has not shown much 
change; No. 3Rhondda large has made 22s. to 23s. per ton. 
Foundry coke has brought 32s. to 33s. per ton, and fur- 
nace ditto, 28s. to 30s. per ton. As regards iron ore, the 
best rubio has been quoted at 20s. to 20s. 6d. per ton. 


South Wales Coal and Iron.—The quantity of coal 
shipped hae last month from the five principal Welsh 

rts—Cardifi, Newport, Swansea, Llanelly, and Port 
Talbot—was 1,397,647 tons, while the quantity shipped 
coastwise was 331,134 tons. The shipments of iron and 
steel from the five ports for the month were 2842 tons ; of 
coke, 9003 tons; and of patent fuel 65,862 tons. The 
aggregate shipments for the first two months of this year 
were: Oardiff—coal, 2,631,603 tons; iron and steel, 
4207 tons; coke, 12,166 tons; and patent fuel, 70,572 
tons. Newport—coal, 596,403 tons ; iron and steel, 1899 
tons; coke, 3984 tons; and patent fuel, 15,573 tons. 
Swansea—coal], 362,857 tons; iron ard steel, 68 tons; 
coke, 2478 tons; and patent fuel, 64,938 tons. Llanelly 
—coal, 39,950tons. Port Talbot—coal, 50,176 tons. 


Great Western Colliery Company, Limited.—Mr. J. 
Wethered presided at the eleventh annual meeting of 
this company at Bristol, and said his anticipations of 
prosperity in 1899 had been verified. This was largely 
attributable toa good demand for fuel for the manufac- 
turers of steel and iron, and the general prosperity in 
almost every branch of industry at home and abroad, 
until the supply had been overtaken, with the inevitable 
consequence of a great and sudden rise in prices. No doubt 
the demand for coal for vessels for South Africa had had 
an influence, but not so much as some imagined. The re- 
serve fund was raised from 89527. to 20,000/.; and, con- 
sidering the nature of the undertaking, that amount was 
none too large. The expenditure on the property had 
increased from 348,967/. to 354,690/.; but by writing off 
10,0007. for depreciation, it would be reduced to 344,690. 
The cost of workmen’s compensation and insurance was 
26647. The operation of the Act could not in the present 
early stages be easily estimated; but it was hoped that 
the cost would not exceed the amount named. ~ Last year 
it was about 7d. per ton. A dividend on the ordinary B 
shares was declared for the past year at the rate of 10 per 
cent, per annum. 


The Swansea Valley.—The steel trade has continued 
active, and the output of tin bars has been fully an 
average. A new furnace at the Upper Forest is ex- 
pected to receive its first —_ shortly. The tinplate 
trade at the Morriston and Midland Works has not been 
quite so flourishing as had been anticipated. The Paw 
of tinplates has gone up during the past twelve months to 
the extent of about 60 per cent. The various spelter 
works continue in a satisfactory condition. The foundries 
and engine sheds are well employed. 


Dockyard Staffs—The number of men employed at 
Portsmouth in the financial year just ending has been 
7976, their wages amounting to 574,6812. At Devonport 
the number of men employed has been 6772, their wages 
amounting to 487,915/.; and at Pembroke 2397, the wages 
amounting to 172,652/._ The number of officers employed 
in the three dockyards in the past financial year has been 
as follows: Portsmouth, 260; Devonport, 213; and Pem- 
broke, 65. The salaries of these officials have been : 
Portsmouth, 47,4047. ; Devonport, 39,465/.; and Pem- 
broke, 12,6077. 

Water Supply of Briton Ferry.—A new reservoir for 
supplying the Briton Ferry district with water was 
opened on Tuesday in the presence of the Mayor of 

eath and other gentlemen. The amount of the con- 
tract was 16,437/., and it was well carried out by the 
contractor, Mr. J. Allan, of Cardiff. 


Coal at Llanelly.—Mr. D. John, of the Felinfoel 
brewery, has just purchased an extensive taking of coal 
on the outskirts of Llanelly, between Penprys and Llan- 
gennech. A powerful company is to be formed to develop 
the property. 

The Electric Light at Torquay.—At the last meeting of 
the Torquay Town Council, the Electric Lighting Com- 
mittee recommended that, subject to an estimate of the 
cost being prepared by the engineer (Mr. Storey), the 
council should apply to the Local Government Board for 
power to borrow 10,000. for additional generating and 
other plant, and 50000. for extension of mains. In order 
tosave time, the committee advised that specifications 
should be prepared and tenders invited and rant a for 
carrying out the works contemplated, conditionally upon 
the sanction of the Local Government Board being 
obtained to the necessary loan. The committee re- 
ae iied that, upon the completion of the works to 
the satisfaction of the council, Mr. Storey should receive 
& special honorarium of 2501. for hisservices. The recom- 
mendations of the committee were adopted. 





Santos.—Propoeals have been submitted to the munici- 
Pality of Santos for the electrical lighting of that city. 


CatTaLocurs.—Messrs. Johnson and Phillips, of the Vie- 
toria Works, Old Charlton, have just published a revised 
_ list of carbons for are lights.—We have received 
Wan Mesers, G. F, Smith, Limited, of the Paragon Iron 
a, South Parade, Halifax, a copy of their new cata- 
i haa of drilling and boring machines, Illustrations of 

€rous patterns of radial and other drilling machines 





are given, and of several designs of boring machines. 





MISCELLANEA. 


Owine to the enormous demand for furnace coke 
certain producers in the Counellsville district, Pennsyl- 
vania, have fallen back on the old system of coking in 
piles, their ovens being unequal to supplying present re- 
quirements. This procedure is, of course, only a tem- 
porary measure pending the completion of new ovens. 


The traffic receipts for the week ending March 4 
on 33 of the principal lines- of the United a ys 
amounted to 1,674,185/., which was earned on 19,865 
miles. For the corresponding week in 1899 the receipts 
of the same lines amounted to 1,655,207/., with 19,6044 
miles open. There was thus an increase of 18,978/. in 
the receipts, and an increase of 261} in the mileage. 


A new swing bridge has just been opened at Car- 
narvon. The designs were prepared by Mr. C. Wawn, 
M. Inst. C.E. The bridge is of the rotatin 
has lattice girders 155 ft. long over all, and a roadway 
7 ft. 9 in. wide, with a path 2 ft. 6 in. wide on each side. 
The bridge has unequal arms, the centre of the pivot 
being 101 ft. from the ends of the girder, and a clear 
waterway of 85 ft. is provided. The weight of the bridge 
is carried on 24 steel rollers, and a 2 horse-power Crossley 

engine is used to swing the span, hand-turning gear 
ing provided as a stand-by. 


Belgian capital continues to engage itself extensively 
in Russian undertakings, many of which are mining and 
engineering concerns. It is estimated that Belgian com- 
panies at present operate in Russia with a share capital 
of about 1000 million francs (40,000,000/.), which is a very 
large sum for such @ small country. In the single year 
—August, 1898 to August, 1899—twenty-eight Belgio- 
Russian companies were formed out of a total of 57 
foreign Russian companies, the share capital, as far as the 
Belgian companies are concerned, amounting to about 
100,000,000 francs. 


With reference to the paragraph on page 323 of our 
last issue regarding some experiments with Kermode’s 
liquid fuel system, we understand that Messrs. Sir W. G. 
Armstrong, Whitworth, and Co., Walker Shipyard, have 
carried out very careful experiments in this direction 
with crude Borneo oil, and their results calculated on the 
same basis as those published in our issue of November 17, 
1899, by Mr. Kermode, show an evaporation of 14.48 lb. 
of water from, and at 212 deg. per lb. of crude Borneo oil 
with their own system of steam jets. The trial in ques- 
tion was carried out under adverse conditions, and lasted 
for 24 hours. Since this trial under more satisfactory con- 
ditions higher evaporative results have been attained. 


The trade and navigation returns for February show 
exports amounting to 23,219,849/., an increase of 
3,837,4437., or 19.7 per cent., on the corresponding month 
of 1899, the imports amounting to 37,604,808/., an in- 
crease of 3,065,6997., or 5.8 percent. The value of the 
iron and steel exports was 2,516,552/., against 1,727,1817., 
an increase of 45.7 per cent. ; and of the coal and coke 
exports 2,680,608/., against 1,629,4267., an increase of 64,5 
per cent. For two months ended February 28, exports 
amounted to 46,803,531/., an increase of 7,073,861/., or 
17.8 per cent. ; imports to 82,160,7227., an increase of 
5,405,007/., or 7 per cent. ; and re-exports to 11,057,790/., 
an increase of 59,420/., or 0.5 per cent. 


The English military balloons are lighter and more 
compact than those adopted by any other Power. Other 
nations use oiled silk for the envelope, but our con- 
structors use goldbeaters’ skin, which is very much lighter, 
an envelope of 10,000 cubic feet capacity weighing only 
100 1b. In addition to being lighter than silk, the mem- 
brane is much more impermeable. The cable used to 
connect the balloon with the ground is of wire, and 
weighs but 87 lb. for a length of 550 yards. The total 
weight of a balloon complete, and capable of lifting two 
aeronauts, is less than 2 cwt.; to which, however, must 
be added the weight of the cable. Hydrogen is used for 
inflation, and is carried compressed in steel bottles, this 
arrangement being much more convenient than that of 
generating it on the spot by means of chemicals. This 
store of compressed gas is the heaviest portion of the 
equipment, as about 2? tons of bottles are needed to 
supply one charge to a balloon. 


The Westinghouse Electric and Manufacturing Com- 
pany, who own the American patents of the Parsons 
steam turbine, have recently put three of these to work. 
Each set consists of a 500 horse-power turbine coupled 
direct to a 300-kilowatt alternator, and these alternators 


are ron in parallel. Exhaustive economy tests have been 
made of the sets with the following results : 
Steam per Elec- 
trical Horse- 
Power Hour. 
Lb. 
At full load pee thai 16.4 
», three-quarter load ... 17.0 
», one-half load ... phe aK $ 18.2 
s, one-quarter load... +3 od 22.0 


The boiler pressure was 125 lb. per square inch. The 
Westinghouse Company have now a turbo-generator of 
1500-kilowatt capacity in course of construction. The 
spindle of this machine, complete with its vanes, weighs 
2800 Ib., and is 6 ft. in diameter across the largest set of 
turbines. The designed speed is 1200 revolutions per 
minute. This _ pages is to be established at the works 
of the United Light and Power Company, New York. 


The continued increase in machinery sizes has appa- 
rently occasioned a demand for weighing machines of ex- 
ceptional dimensions, and we have this week received notes 
descriptive of such from two different makers. One of these 
firms, Messrs..W. and T, “Avery; Limited; inform us that 
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they have just completed a 100-ton platform weighing ma- 
chine for a northern shipyard. The platform, which is 26 ft, 
long, is provided with rails both to the s gauge 
and to a 7-ft, gau; Tested under a full load, the ma- 
chine proved sensitive to an addition of 7 lb., or to about 
1 part in 30,000, which is about three times as sensitive 
as pn ys by the Board of Trade regulations. The 
second machine, which has been built by Messrs. ny 
Pooley and re Limited, of Kidsgrove, North Stafford. 
shire, is intended for use in the Ebbw Vale Steel Works 
for weighing rails. The most remarkable feature of this 
machine is the extraordinary length of the platform ; 
it is 71 ft. long and 7 ft. wide, and it has a weighing capa- 
city of 60 tons. 


In a paper recently published in the ‘‘ Journal of the 
Franklin Institute” for January, Dr. Coleman Sellers re- 
marks that the introduction of the Whitworth forgin 
ress marked an important advance in the working o 
iron and steel as com with the costly steam hammers 
previously in use, and hydraulic presses became absolutely 
essential in perfecting the link and pin system of brid 
construction. Some of the forgings required for the 
5000 horse-power dynamos needed by the Niagara Falls 
Power Company could not, he stated, have been executed 
by means of any existing steam hammer in America or 

sewhere, and the Bethlehem Iron Company were the 
first to introduce into the States the hydraulic system 
of forging on a large scale. Forging by pressure in 
place of impact by hammers enabled deformation of 
metal to be effected with the least. expenditure of 

wer and with great exactness, as was soon mani- 
Feated : in the readiness with which hollow shafts 
were produced. About 1893 the work at Niagara 
Falls called for steel rings of absolute uniform density, 
having an outside diameter of 11 ft. 4 in., with a width 
on the face of eperrainnnty 50.in., and a thickness of 
over 5 in., which necessitated the use of a press of 
greater aad than any heretofore erected. @ press 
at Bethlehem, combined with the Whitworth system of 
compressed steel ingots, was taxed to its utmost to make 
what was needed in this case. It is interesting to note, 
he added, that this work was the first product of ma- 
chinery introduced mainly to furnish armour-plates and 
the massive steel forgings needed for modern ships of war. 


In the second of his course of Cantor Lectures on the 
es wher gf of Colour,” delivered at the any of 
Arts, Mr. IX, Sanger Shepherd discussed the problem how 
to represent a coloured object in a monochrome print. 
He referred to the difference between contrasts of colour 
and contrasts of shadow, and pointed out that all that 
could be done in monochrome was to represent the re- 
spective luminosities of the different colours. After 
remarking on the different luminosities of the colours of 
the spectrum, he said that ordinary silver bromide plates 
were infinitely more sensitive to the rays of the violet 
end than of any others. To get negatives of equal 
density throughout, therefore, two methods were possible 
—either the violet and blue might be screened off so as 
to allow the other end to pick up, or the plate might be 

e more sensitive to red, orange, and green than to 
blue. In connection with the latter alternative, he men- 
tioned the curious fluorescing property ed by 
certain dyes, and pointed out that if such substances 
were mixed with the emulsion, the light, owing to the 
fluorescence produced, would affect the te in much 
the same way as if it consisted entirely of blue rays. In 
this way we could get part of the way towards a ‘ect 
sr 97 of the spectrum, but we were still far from a 
perfect plate, and he doubted whether one could ever be 
produced by this means. The lecturer next explained the 
principle on which the luminosity of a piece of trans- 
parent coloured glass could be measured, and illustrated 
the action of the machine used for the pu . Coming 
next to colour filters as a means by which different 
coloured objects could be made to produce of 
equal density on the photographic plate, he rejected 
liquid solutions and stained glaes as unsuitable for the 

and pronounced in favour of aniline sy sealed 
up in gelatine or collodion between glasses. By experi- 
ment a number of these had been found of fair ye. 
manency, and by combining suitable ones in a colour 
ee > perfect photograph of the spectrum could be 
obtained. 





Exxzcrric Power 1n Cattrornra,—The Edison Electric 
Company is about to supply Santa Ana, California, with 
electricity generated at the Santa Clara in the San Ber- 
nardino Mountains 100 miles away. The company is 
already supplying Los Angeles with electricity from the 
same source at a distance of 83 miles. 

THR TRIAL OF THR ‘‘ HIiGHFLYER” AND THE ‘‘ HERMES.” 
—In answer to a question put by Mr. John Penn, the 
following details of the trials of H.M.SS. Highflyer and 
Hermes were ‘ere by Mr. Goschen in the House of 

onday last, as reported to the Admiralty 
y telegraph: ‘The results of the last two trials of 
the High: 9d and Minerva are as follow, as reported 
by telegraph: March 3, 1900. Minerva and Highflyer 
completed satisfactorily C 2 steam trials (i.¢., of 60 hours’ 
duration at 17 knots) ; coal, all pu Minerva 358 tons, 
Highflyer 375 tons ; coal per indicated horse-power, en- 
gines only, Minerva 1.95, Highflyer 2.07; ¢ Fd indi- 
cated horse-power, all inerva 2. ighflyer 
2.37.” “* March 7, 1900. Minerva and Highflyer com- 

leted satisfactorily D 1 steam trials (7.e., of 30 hours’ 
uration at ene nee that can be maintained) ; 
of rerges, ‘a 225 tons, Highflyer 267 tons; 
pee indicated horse-power, engines only, Minerva 1.97, 
ighflyer 2.1; coal of indicated ag TR ooh all pur- 
poses, Minerva 2.22, Highflyer 2.52. Highflyer averaged 
400 horse- power, and 4 knot greater Ps than Minerva.” 
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THE WEIGHT OF MOTOR WAGONS, 


THE Light Locomotives Act of 1896 was a measure 
that was received with as much general approval 
by the public as, perhaps, any piece of domestic 
legislation of recent years. It was looked upon as 
the emancipation of a promising field of industry 
from unjust legislative trammels. No one looked 
this gift-horse of Parliament very carefully in the 
mouth, the good .intentions of our legislators being 
taken as sufficient evidence of the wisdom of the 
Bill. The Act was to create a new industry, and 
practically no one existed who had the experience 
needful for criticising it from the point of view of 
engineering details. The chief thing that people 
thought of was speed, for it was concluded that 


as fast as the law would permit. Another circum- 
stance that militated against proper criticism of the 
Bill was the fact that’ those persons who were 
loudest in their cry for the measure were looking 


ing of self-propelled carriages 


popular wave of enthusiasm to extract a few thou- 


sands from the kets of the more easily duped 


Since the of the 1896 Act some progress 
has been snake har dhis art of designing self-propelled 


Cylinders, and Rendering the Effects Visible,” by Mr. Bryan a 


first anticipated. The oil engine at that time was 
looked upon by many as the only possible motor. 
It was splendidly boomed by a number of very 
pushing individuals, aided by a few honest but 
misguided ‘‘ mechanical cranks;” to adopt the 
American expression for half-fledged engineering 
amateurs. Happily the country-side has not been 
overrun by droves of useless motor cars in the 
way predicted; but some good and useful work 
has been done in another direction. One or two 
manufacturers who have devoted themselves to the 
development of steam wagons for goods traffic, have 
worried through the difficulties inherent to any new 
engineering departure, and we seem now, to judge 
by some examples of these vehicles we have 
recently seen, likely to witness a notable improve- 
ment in the carrying facilities at the command of 
the rural districts. 

There is, however, one very serious obstacle to 
this advance, the weight allowed for vehicles. The 
Act of 1896 (59 and 60 V., c. 36) exempts from the 
provisions of former Acts : 

Any vehicle propelled by mechanical power, if it is 
eau: 3 tons in Liste anladon, and is ak cond for the 
—— of drawing more than one vehicle (such vehicle 
with its locomotive not to exceed in weight 4 tons), and is 
so censtructed that no smoke or visible vapour is emitted 
therefrom, except from any temporary or accidental 
cause. 

It will, therefore, be seen that for a motor vehicle 
to have the advantage of the Act, it must be under 
3 tons in weight. 

It is further provided that : 

In calculating for the pu of this Act the weight of 
a vehicle unladen, the weight of any water, fuel, or accu- 
mulators used for the purpose of propulsion, shall not be 
included. 

The chief reason for the legislation limiting the 
weight of any vehicle is evidently to save the 
alas highways from damage. So far as the solid 
road is concerned, any undue wear from abnormally 
heavy wheel loads can be provided against by pro- 
portioning the width of tyre to the total weight; 
as in the old days, wagon tolls were dependent on 
the width of the felloes. A more important con- 
sideration than that of damage to road surface is 
the strength of bridges. Damage to such struc- 
tures is, however, provided against by the Act in 
& sufficient manner by another clause; for it is 
laid down that : i 


The council of any county or county borough shall 
have power to make bye-laws preventing or restricting 
the use of such locomotives upon any bridge within their 
area, where such council are satisfied that such use would 
loa with damage to the bridge or danger to the 
puolic, 

Under these circumstances, so far as the proba- 
bility of breaking down bridges is concerned, one 
would think that a hard-and-fast limit of weight 
might have been omitted from the Act. The local 
authorities would be sure to protect their bridges 
by a sufficient bye-law, and owners of self-propelled 
vehicles would have the opportunity of running 
higher weights on the solid ground, even if they 
were debarred crossing weak bridges, 3 

The ultimate test to which a bridge is put does 
not, however, consist only of the weight of the 
vehicle, but of the vehicle plus the load. Here the 
question may be complicated by the number of 
wheels and the length of wheelbase; possibly 
under extreme conditions the weight of the 
horses ought to be taken into consideration in 
making a comparison between animal and mecha- 
nical traction. We are informed that some of 
the Live 1 lorries 10 tons, and if the 
weight of the vehicle be added: the collective 
load on the four wheels would be perhaps not far 
short of 12 tons. It seems a little unfair that such 
weights should be permitted to horse-drawn vehicles 
when mechanical traction is limited to smaller 
loads. It is true that the motor wagon is likely 
to go far afield, whilst the Liverpool lorries are for 
purely local traffic, but there always remains the 
right of the county or borough authorities to pro- 
tect their bridges by special bye-laws. 

These considerations are, or rather should be, 
a little beyond the mark; for it is the duty of 
those having’ control of high roads to bring them 
up to the requirements of reasonable traffic. Cor- 

rations, boards, and other local authorities are 

ar too apt in the present day to act obstructively 
to improvement ; in the towns by trying to get 
wer into their own hands, in the rural districts 
taking their stand on the principle that because 
a thing was so 100 years ago it must remain so 
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vehicles ; but not altogether in the direction at 





for ever. In both cases the result is generally 
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the same, nothing is done that can possibly be left 
undone. It is Parliament, however, not the local 
authorities, that is responsible for the 3-ton limit ; 
but when Parliament releases its restriction, the 
hampering nature of which was not seen at the 
time it was made, then it will be necessary for the 
road authorities to bring the highways up to the 
demands made upon them. 

Mr. Thornycroft, who has taken up the manu- 
facture of steam wagons in a very thorough manner, 
says that a motor vehicle to carry 3 to 5 tons load 
can hardly be built to weigh less than 3 tons. Mr. 
Thornycroft, as we all know, is a past-master in 
the art of designing light machinery, and, if he 
says, after four years’ experience, a thing cannot 
be done, we may assume that such is a fact. It 
is true that by the application of most expensive 
materials—large quantities of aluminium are used 
—and a lavish expenditure on costly machining 
operations, the tare has been barely kept within 
the legal limit ; but the end can only be reached by 
making the vehicles unduly expensive. By the 
undue cutting down of weight, not only is first cost 
increased but upkeep also, as the factor of safety 
is whittled away. Ample evidence of this has been 
already given in actual work. In one case of break- 
down we call to mind, the cylinder castings were too 
thin even to bear the steam pressure, and, indeed, 
the whole mechanism was so light as to merit the 
name of flimsy, had it not been for the excellence 
of the workmanship. On the other hand, those firms 
which have been willing to put in honest and dur- 
able, but not superfine, machinery, have been driven 
out of the market. Although Mr. Thornycroft 
may doubtless claim a gratifying immunity from 
breakdown, it is only by lavish expenditure that 
this end has been obtained. Especially in this 
motor wagon business we need just now compe- 
tition, but that we are not very likely to get until 
the law is altered. 

The question of damage to road surface by extra 
weight is one that should not occasion much dis- 
cussion. The motor vehicle, with fairly wide tyres, 
is more likely to improve than to cause deteriora- 
tion to a properly constructed road, having a good 
foundation. Seventy years ago—for the ‘‘steam 
on common roads” problem is a very ancient one 
—it was stated in the report of a Parliamentary 
Committee that with steam coaches the wider tyres 
that would be adopted, would prevent the roads 
being so injuriously acted upon, and allusion is 
made to the now well-recognised fact that it is 
what Mr. Punch’s ‘‘vet.” referred to as the 
‘*’ammer, ’ammer, ’ammer on the ‘ard ‘igh road,” 
which, not only ‘‘’urts the ’orses ’oofs,” but also 
breaks up the surface. 

The French makers of motor vehicles have con- 
siderable freedom as regards weight, and there 
are strong reasons in favour of this course. 
Mr. Thornycroft advocates a rule providing that 
the maximum load should bear a proportion to 
the width of tyre, basing the ratio on existing 
practice with horse-drawn carts and wagons. 
Mr. Burls, in a paper read on this subject, states 
that ‘‘from observations of the lurry tyres used at 
Liverpool for the transport of heavy loads by horse 
traction, it has been proposed that a gross load of 
two-thirds of a ton per inch width of tyre may 
safely be permitted.” As an illustration, he sup- 
poses a case in which the useful load is 8 tons 
carried on a four-wheeled wagon. The weight of 
the vehicle would be 5 tons, that of fuel, water, 
&c., 2 tons, which, with the useful load of 8 tons, 
would make a gross total of 15 tons. This would 
give 224 in. total tyre width, and that might be 
distributed in the proportion of 5 in. to each of the 
two forward tyres, and 64 in. to each of the rear 
tyres, or 23 in. altogether. Such a vehicle, Mr. Burls 
states, would maintain with ease a speed of 4 to 5 
miles an hour on ordinary roads and in every-day 
work. The Local Governinent Board Regulations 
at present provide that for'a motor carriage of 
15 ewt. to 1 ton the width of tyre on each wheel 
shall not be less than 2} in., for 1 ton up to.2 tons 
3 in., and from 2 tons to 3 tons 4 in. 

The width of tyre has an important bearing on 
the tractive resistance. When the wheel is so 
narrow that it mades a rut, the resistance goes up 
enormously. The tractive resistance on railroads 
is 10 lb. per ton, on good asphalte 15 lb., on wood 
paving 30 Ib., best macadam 43 Ib., ordinary 
macadam 60 1b. to 801b., and on soft macadam 
97 Ib. Best gravel is 57 lb., a sand road 360 lb., 
and finally loose sand, 560 lb. Some experiments 
bearing on this point are quoted by Mr: Burls in 





his paper. The United States Agricultural Bureau 
caused a loaded wagon with 2-in. tyres to be 
hauled over a dirt road, making deep ruts. Four- 
inch tyres were next substituted, and the tractive 
resistance was found to be reduced by one-half. The 
author had seen a steam wagon take 34 tons up an 
incline of 1 in 6 on hard dry macadam, but it failed 
to carry 3 tons up a gradient of 1 in 10 on a recently 
rolled macadam surface, into which the wheels sunk 
slightly. The following appears even more con- 
vincing as to the value of road surface. A team of 
mules easily hauled 3 tons up a smooth macadam 
surface of 1 in 10, but they failed to pull the same 
load down a falling gradient of 1 in 16 on a sand 
road, though it was shown by a tractograph that 
double the pull was being exerted in the latter case. 

The question of control has also to be considered 
in dealing with this question of load, but here it is 
still more imperative to take the gross weight 
rather than to reduce the weight of vehicle. 
Indeed, one might logically go to the opposite ex- 
treme, for a 4-ton steam wagon carrying 3 tons is 
likely to be under more efficient control than a 
3-ton wagon carrying 4 tons. The question here 
is of a complicated nature, far too much so to be 
made the subject of any cast-iron legislation. 

So far as we are aware, Continental nations have 
not found it necessary to impose a fixed tare limit. 
In France, where the motor car has found its most ex- 
tended field, the law requires that vehicles proposed 
for any route shall be submitted to the engineers 
of the department of Ponts et Chaussées concerned. 
The system appears to work well in France, but we 
by no means advocate a corresponding plan in this 
country. In the first place, we have nothing 
quite corresponding to the Ponts et Chaussées, 
and we imagine that motor-car builders and 
users are by no means anxious to be under the 
thumb of local boards and rural road autho- 
rities. The French builders have, as a matter of 
fact, been allowed greater freedom than their 
English brethren. We are informed that the steam 
motor cars of these prominent makers have a tare 
of 4} tons for a useful load of 2 tons ; which cer- 
tainly seems high. In another well-known case it 
needs a tare of 7? tons to carry 3 tons of passen- 
gers on board, whilst a trailer is hauled weighing 
34 tons and can be loaded with another 3 tons of 
passengers. The English engineers have done 
better than this in carrying a 4-ton cargo on a 
3-ton tare; in fact, during the Liverpool trials of 
last year the Thornycroft ‘‘ No. 2” carried 64 tons 
on a 4-ton tare. 

A tour de force such as this may be very gratify- 
ing from what is known in the show yard as a 
“racing” point of view, but probably the French 
structures are commercially superior to our own 
vehicles, in spite of the more brilliant performance 
of the latter. What are needed now are practical 
results, not show-yard competitions. The makers 
of these steam-propelled freight vehicles are coming 
more and more to recognise every day that they 
must abandon all suspicion of flimsiness if they are 
to achieve any lasting success. It has been 
drummed into them by hard experience on the road- 
side. The lesson was learned years ago by the 
traction engine builder, and motor car designers are 
working in the same direction of strength and 
rigidity. In some respects these ends have been 
reached by a more skilful disposition of material, 
but when science has done its utmost, bulk is still 
needed. Here it is the Act of 1896 blocks the way, 
and by an inflexible restriction chokes the new in- 
dustry it essayed to create. 

We must not, however, blame St. Stephen’s for 
what Great George-street or Storey’s Gate has more 
recently found out. The fact is that until actual 


experiment was made even locomotive engineers had | ‘ 


no idea what large powers were required for steam- 
ing on common roads. It is all plain enough 
since it has been shown to us, but at first we were 
misled by one of our familiar terms, ‘‘ horse-power.” 
A pair of horses would be quite able to drag a 
load of 3 tons in a van, then why should not a 
3 effective horse-power steam engine do the same 
thing? Or suppose we allow a further margin of 
100 per cent., and make it 6 horse-power, surely 
that would be sufficient. Probably no engineer, 
at any rate not one at all accustomed to traction 
problems, ever argued in this way ; but it is a fact 
apparently that no one engaged in motor-car design 
at first quite recognised how much power really 
was needed. But we now find 3-ton vehicles fitted 
with engines of 25 to 30 indicated horse-power, and 
Mr. Burls reminds us that Mr. Steavenson stated 





at the last Engineering Congress that one horse 
developed as much as 13 ‘* engineer’s horse-power ” 
for several seconds in starting a heavy load. 
Under these circumstances one can easily under- 
stand that the horse, as a traction engine, takes a 
lot of beating. He is like an electric motor that 
can be enormously overloaded, and which carries a 
large battery of accumulators that weigh nothing, 
Moreover, when he gets his hoofs firmly planted 
every pound tells; there is no slipping of the 
wheels in the same hole ; if they go round at all 
the cart goes on. In spite of this the horse has 
been beaten, and will be superseded for some, 
perhaps a good many, uses, though certainly not 
all, even putting pleasure and sport on one side, 
as some enthusiasts have elle ay 
The brilliancy of the success of the steam rail- 
road so dazzled us three-quarters of a century ago 
that we have hardly yet recovered our clear vision. 
We let canal traffic slip ; our country highways are 
in the same condition they were 100 years ago, 
excepting where they are much worse. But great 
as the railway is, and marvellous as are the changes 
it has wrought, it must always lack mobility, 
That is the drawback to any rail system that runs 
ona schedule. The vehicles cannot overtake and 
ass each other, and they must stick to their lines. 
he advantage the motor wagon has in this 
respect compensates for the increased tractive re- 
sistance due to absence of rails; but much might 
be done even in this respect. If road engineers 
would lay macadam as Macadam would have laid it, 
the figure of de-merit of 97 for soft macadam might 
be reduced to the figure of merit of 42 given by 
Telford for best macadam. Perhaps some day we 
may even go beyond that, and when motor wagons 
become more common objects of the country, a 
county authority will awake to the fact that roads 
as well as railways are useful for goods traffic, and 
will revert to the level trams of the last century. 
Then tractive resistance may be further reduced 
to, say, 20 Ib. to 30 1b. per ton, and yet vehicles 
would be able to pass each other when going the 
same way. The boon this would be to agricul- 
turists would be great. We need all the help we 
can get in solving the ever-growing problem of 
foreign competition, of which transport is one of 
the leading factors. 





STRIKERS AND POOR RELIEF. 

Tue recent decision of the Court of Appeal in 
the case of the Attorney General and the Powell 
Duffryn Steam Coal Company, Limited (on behalf 
of themselves and all other ratepayers of the 
Merthyr Tydfil Union) v. the Guardians of the 
Merthyr Tydfil Union, will be read with a consider- 
able feeling of relief by employers of labour 
throughout the country. The short effect of the 
decision is that strikers cannot lawfully obtain 
relief from the rates, although the guardians of the 
poor may assist the wives and children of strikers. 

It will be remembered that when this case came 
before Lord (then Mr. Justice) Romer last year, 
his lordship refused to grant an injunction to re- 
strain the guardians from giving assistance, because 
(a) the Local Government Board was constituted 
by statute a special tribunal for investigating cases 
of this nature ; (b) the declaration asked for was 
too vague, omitting all reference to special circum- 
stances arising from hidden and urgent necessity ; 
(c) the guardians, in acting as they did, had ob- 
tained the consent and sanction of the Local 
Government Board. After an argument which 
lasted for six days the Court of Appeal has 
reversed this decision. In the course of & 
lengthy judgment Lord Justice Lindley said : 
‘The penalty inflicted by the Vagrants Act 
of 5 George IV., Clause 83, section 3, upon every 
able-bodied man refusing to work is for a wrong 
done by the person imprisoned ; and the wrong 
done is by becoming chargeable, or by rendering 
others whom he ought to support, chargeable on 
the rates when he had no justification for so doing. 
It would be an entire perversion of this statute to 
construe it as entitling an able-bodied man, who 
could support himself if he would to relief of any 
kind by the parish authorities. . . . The inability 
to maintain himself, which a an aor. 
man in requiring relief from the poor Jaw autnori- 
ties, abe, I apprehend, be a real actual inability 
to support himself on any terms which he can in 
fact comply with, and which, as between him an 
the ratepayers, do not justify him in refusing - 
support himself.” After referring at considerable 
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length to the poor law statutes, which have been 
passed from time to time since the days of Eliza- 
beth, his lordship continued: ‘‘The colliers who 
struck work were able-bodied men, who might have 
obtained work, and who might have maintained 
themselves and their families. These men, when re- 
lieved, were not so reduced by want as to be unable 
to keep themselves and their families off the rates, 
and it was their clear duty to do so if they could. 
The authorities were not justified either by the poor 
law statutes or by any regulations made under 
them in affording such relief.... To use the 
rates to support strikers or any other persons able 
to support themselves is in my opinion illegal. 
Mr. Justice Romer has treated the case as being 
one of urgent necessity, and has held that the 
guardians were justified in granting relief on that 
ground. To my mind, if a poor person physically 
able to work can obtain work and so support himself 
and family there is no urgent necessity, nor any 
necessity at all, for granting him relief.” His lord- 
ship granted a declaration to the effect that the pay- 
ment by the defendants out of the poor rates of 
any money for setting to work or for the relief of 
able-bodied men, who were at the time able to 
obtain and perform work at wages sufticient to sup- 
port themselves (and their wives and families if 
any), was unlawful and ought to be disallowed by the 
auditor on auditing the defendants’ accounts, but 
concluded by saying, ‘‘ This declaration does not 
include relief given to, or for, the wives and children 
of such men, and the said declaration is without 
prejudice to, and is in no way to affect, the power 
of the Local Government Board to remit such dis- 
allowed payments, although unlawfully made, 
under the Statute 11 and 12 Vict. chap. 91, s. 4, 
or any other statute enabling them so to do.” 

In so far as this case is likely to have any effect 
upon disputes between employers and employed, 
it will be seen that the proviso to the judgment of 
the Master of the Rolls considerably weakens its 
force as a weapon in the hands of the masters. 
The knowledge that relief for his wife and family 
may be obtained from the rates, while his own 
wants can be provided for by the union funds will 
hardly operate to deter the would-be striker. 

But coupling this decision with that of the re- 
vising barrister, who, in September, 1898, de- 
prived about 12,000 men of the power of voting 
because they were receiving relief from thé parish, it 
will be seen that the striker is indeed in an evil 
case ; on the one hand if he is provided with relief 
he is deprived of the rights of citizenship ; on the 
other hand, assuming that his union is powerless 
to assist, starvation stares him in the face. ‘To 
use the rates to support strikers ” is, in the opinion 
of the Master of the Rolls, illegal—an opinion which 
will be shared by all reasonable men. 

An exercise of the power vested in the Local 
Government Board, with which, apparently, the 
Court has no power to interfere, may also charge 
the ratepayer with payment of relief money to 
strikers and their families. We are not aware, 
however, that the Local Government Board often 
interferes with the poor law guardians in relation 
to questions of poor relief, nor are the various 
boards of guardians likely to run counter to this 
decision of the Court of Appeal, and make liberal 
provision for those who are physically capable of 
supporting themselves and their families. 








IRON AND STEEL—BRITISH AND 
AMERICAN. 
_ Tue American Iron and Steel Association gives, 
in the form of a supplement to the Bulletin, which 
it publishes, some interesting particulars of the 
iron industry of the United States during the past 
year. These have been compiled by Mr. J. M. 
Swank, from details supplied by the makers. Our 
readers are aware how remarkably the production 
of pig iron has advanced in America recently, it 
having more than doubled during the last five 
years, the figure for 1899 being 13,620,703 tons 
gross. It is true that by taking the period named 
the advance is made to appear more remarkable 
than it would do if the comparison were extended 
further back, because the year 1894 showed a lower 
total than had been reached for some time pre- 
viously, owing to the commercial panic of 1893. 
Twenty years ago, in 1879, the United States pro- 
duced only about 22 million tons of pig iron 
(2,741,853); ten years later, the output had in- 
creased by nearly 6 million tons (7,603,642) ; whilst 
in 1899 the total was, as stated, 13,620,703 tons. 


The increase of 1899 on 1898 was 1,846,769 tons, 
the total for the latter year being 11,773,934. 
This amounted to an advance of 16 per cent., an 
astonishing rate of progress in view of the magni- 
tude of the figures. But great as the advance is, 
it is even exceeded on a comparison which takes us 
one year further back, for in 1897 the product was 
9,652,680 tons; so that between 1897 and 1898 
there was an increment of 2,121,254 tons. The 
jump from 1894 to 1895 was greater still ; but, as 
already intimated, 1894 was not a normal year 
owing to the panic of the previous year. The con- 
sumption of iron in the United States last year 
somewhat exceeded the quantity made, the addi- 
tional amount used being accounted for by a reduc- 
tion of stock held, and bya trifling quantity imported. 
There were 289 furnaces in blast at the end of 
1899, an increase of 87 on the previous year. On 
the other hand, we had 297 furnaces in blast in 
1898, or 95 more than the Americans had, although 
our product in pig iron was 3,164,215 tons less 
than theirs ; a fact bearing eloquent testimony to 
the manner in which American furnaces are driven. 
According to Mr. Swank’s figures, the larger part 
of the iron produced in 1899 was Bessemer pig, 
which accounted for 8,202,778 tons of the total. 
Basic pig amounted to 985,033 tons. Spiegeleisen 
and ferro-manganese was produced to the extent of 
219,768 tons, whilst the production of charcoal pig 
iron was 284,766 tons. 

How far these totals exceed the corresponding 
figures for our own manufacture we need hardly 
point out. It was in 1890 that we lost to the 
United States our premier position as an iron-pro- 
ducing country which we had held since the founda- 
tions of the modern industry were completed. No 
longer ago than the year 1884 our total pig-iron 
product was not very far from double that of 
America, who came second to us. During the next 
six years the United States had more than doubled 
their output whilst we had practically stood still, 
so that the Americans—who, at the end of the pre- 
vious year, had been nearly ? million tons behind 
us—at a bound headed us by over a 1} million 
tons. That is to say, between 1889 and 1890, they 
made a gain of nearly 2 million tons more than we 
did. This lead they have held since, with the 
exception of two years. The first was the bad period 
of 1894, already mentioned, and the next was in 
1896, when the two nations made almost a dead 
heat, we having a trifling advantage. In 1884 we 
produced in Great Britain 7,811,727 tons of pig 
iron, and our total in 1898 was 8,609,719 tons, so 
that in the latter year America beat us by over 
3,000,000 tons. Last year’s figures will probably 
show an excess in favour of American production 
equal to our own total product in 1881, and pro- 
bably equal to our own total product in 1862, or, 
say, something over 4,000,000 tons. 

The causes that have led to this rapid progress 
in America are many, but their exact value and 
influence may be a matter of dispute. The most 
controversial is that which depends on the Ameri- 
can high import duties, but whatever may be said 
about the pernicious influence of protection in 
killing competition, which is the spur to im- 
provement, there is no doubt that the Americans 
have brought their blast-furnace practice to a 
very high degree of perfection. At the present 
time the demand for iron and steel is so ex- 
cessive that no just estimate can be formed 
of economy of production by studying prices 
current; but American ironmasters, especially 
those of the Alabama district, express them- 
selves confident, not only of being able to beat 
British makers in neutral markets, under normal 
conditions, but that they will be able to unload 
surplus stocks in the United Kingdom without 
undue sacrifice. The great question of freight 
—which one would think would be final with 
the Atlantic Ocean and 200 or 300 miles of 
land carriage between the furnace and the English 

rt—they hope to solve by getting remarkably 
ow rates in cotton ships owing to the fact that the 
iron is useful as t. Already a good deal 
has been sent away in this manner, but chiefly, 
we believe, when business was so dull a few years 
ago, that supply was altogether in excess of home 
demand. As to railway carriage from the works 
to the port of shipment, that is a matter that 
the Americans have treated in a very practical 
manner. Improved facilities for handling, big cars, 
with the consequent light tares and heavy hauls, 
have all been taken advantage of, so that the ton- 





mile rate is exceedingly low: 





Although we may expect any competition in pi 
iron to come chiefly from the " abens districts it 
is the more northern States that produce the great 
bulk of American pig iron. Thus in 1899 Ala- 
bama is credited with a little over a million tons, 
whilst Pennsylvania, which heads the list, has a 
total of over 64 million tons. Ohio comes next 
with about 2? million tons, whilst Illinois—the 
only other State that gets near the million—has a 
total of a little short of 1} million tons. 

A great part of the northern pig is used for 
steelmaking in the Pittsburg, Chicago, and Cleve- 
land districts, and here we find a comparison of 
our own figures with those of America even less 
reassuring than the pig-iron statistics. In saying 
this, however, it must be remembered that this com- 
paratively little country cannot expect to compete 
in mere bulk of business done with a nation cover- 
ing so vast an area, and comprising so great a 
population, as that of the United States of America. 

Turning to another work by Mr. Swank, we 
find that in 1898 not only was more pig iron made 
in America than in any previous year, but more 
Bessemer steel, more open-hearth steel, more struc- 
tural steel, more plates and sheets, and, were it not 
for the single exception of 1887, more steel rails 
also. In 1898 there were made in the United States 
6,609,017 tons of Bessemer ingots and 2,230,292 
tons of open-hearth ingots. The United Kingdom 
produced but 1,759,386 tons of Bessemer steel 
ingots in 1898, so that the American converters 
overtopped our own by the surprising figure of 
4,849,631 tons. In open-hearth steel we had, 
however, a slight advantage as a trifling set off, our 
product for the year being 2,806,600 tons. 

The figures are largely accounted for by the 
natural conditions of the two countries, In Great 
Britain we have already made most of our big 
railways and equipped them with steel rails. 
In America there are vast areas which have 
never heard the sound of the railway whistle 
or the locomotive bell. As the population spreads 
outwards, and territories are developed, railways 
have to be constructed ; or rather, one should say, 
the railway goes first, and peoples the waste 
places. Then there is the enormous demand for 
rails that has been created by the improvement of 
electric traction, and the consequent fuller develop- 
ment of the street railway system. This is a phase 
of civilisation we in England have no more than 
commenced to touch. The electric street rail- 
ways of America are generally quite extensive 
systems, not only running through the urban 
streets, as our horse trams do, but branching out 
into the country, and connecting up towns 20 
miles or more apart. The rails upon which this 
traffic is carried on are of a substantial nature with 
a deep flange, so that they account for a good deal 
of Bessemer steel. During 1898 close upon two 
million tons (1,981,241) of rails were produced in 
the United States. Of these, 142,808 tons were 
exported. During the same year the United King- 
dom produced 751,951 tons of rails, and of these 
we exported 476,047 tons. That leaves 275,904 
tons of rails used in the United Kingdom durin 
1898, as against 1,838,433 tons needed for Uni 
States railways. 

Our excess in open-hearth steel is, of course, 
largely due to our great shipbuilding industry, and 
it is, indeed, surprising that the Americans have 
come so close to us in this matter. In basic steel 
we made 216,088 tons in 1898 by the open-hearth, 
whilst of acid steel we made over 24 million tons 
(2,590,512) during the same year. On the other 
hand, in America of the 1,569,412 tons of open- 
hearth steel made in 1898, there were 1,569,412 
tons made by the basic process and only 660,880 
tons by the acid process. So little, if any, of the 
American Bessemer steel is made on the basic 
process that no subdivision is given to it in the 
American returns. In England, however, it still 
occupies a prominent place in the returns of Bes- 
semer steel, being roughly in 1898 two-sevenths of 
the total output, the basic Bessemer ingots amount- 
ing to 504,134 tons, and the acid Bessemer to 
1,255,252 tons. 

Reasons for the difference between the practice 
followed in each of the two countries in this respect 
are again to be found in the natural conditions. Most 
of the steel, as has been stated previously, is made 
in the Pennsylvania, Ohio, and Illinois furnaces 
where the Lake Superior ores are used. A great 
deal of this ore is almost Bessemer in quality, and 





is extremely rich in iron. The no. ay of ore to 
our own blast-furnaces, coming largely from Spain, 
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are not so rich in iron, though wholly Bessemer in 
quality, and the iron made can, therefore, be used 
in acid lined furnaces, which offer advantages over 
basic furnaces in many respects. 

That the Americans will be able to successfully 
compete with us for the steel trade in neutral 
markets is beyond doubt. At present the condi- 
tions are so unusual, both at home and abroad, 
that no useful comparison can be made in regard 
to prices. In buying and selling steel in the 
United States, the favour is all on the part of the 
supplier ; it is not a case of makers seeking orders, 
but of consumers seeking where they can get 
material. A striking instance of this was seen at 
the latter part of last year in the case of the 
Carnegie Company wishing to have some ore- 
carrying vessels built ; the inducement they offered 
to the shipbuilding company to undertake the work 
immediately being, that the steel needed should be 
supplied without delay. Experience teaches us that 
such a state of affairs will not last very long; and 
just now the Americans are so extending their 
facilities for iron and steel supply, that there will 
be the possibility of an enormously extended out- 
put before long. No doubt the excessive demand 
(as it appears to us now) for iron and steel will keep 
up for some time yet, for the undeveloped parts of 
the world are being opened out at a surprising 
extent ; but sooner or later a slackening will 
supervene, for uniformity of demand is not com- 
patible with the conditions upon which the com- 
merce of nations is now carried on. 

That slackening, whether it comes in one, two, 
or three years, will place our iron and steelmakers 
face to face with a competition the like of which 
has only been even thought of by the more far-seeing 
and better-instructed among them. With cheap 
and rich ore, low railway rates, and factories the 
best equipped in the world, an enormous product 
of iron and steel will need placing. Guarded by 
protective tariffs, the prices will be maintained in 
America, whilst all material that cannot be sold at 
home will be, to use the expressive American term, 
‘‘dumped” on any foreign market that will absorb 
it, at whatever price can be obtained. 

Is it possible, it may be said, that British steel- 
makers can fight against a competition such as 
this? Putting other considerations on one side, if 
the American makers are prepared to sell at or 
below cost price, recouping their loss abroad by 
higher prices at home, how can we hope to make a 
living? The question is difficult to answer cate- 
gorically ; but happily these artificial aids to com- 
merce are wonderfully delusive and very apt to 
find their natural level. If the Americans continue 
willing to sell us steel below cost price, or even to 
give it to us for nothing, so much the better for 
us, as a nation ; so much the worse for the Ameri- 
cans, as a nation. If they would do the same 
thing for all commodities, we might have a very 

ood time indeed. How the American people at 
arge would look on such an addition to their 
natural burdens is another matter, and it is quite 
possible the steelmakers may find a difficulty in 
carrying out the programme even to the limited 
extent they propose. 

Leaving a consideration of these artificial aids to 
commerce, in which the Americans place so much 
reliance, if we turn to the natural and legitimate 
advantages the Americans have over us, there is 
ample cause, if not for uneasiness, at any rate for 
makin the most of our resources, and refurbishing 
those business qualities which we have always 
claimed to be native to the British race. A 
boundless supply of rich iron ore is one of the first 
things to be remembered as being possessed by the 
Americans. During 1898 there were forwarded from 
the leading iron districts of the country 16,593,035 
tons of iron ore, and of this total the Lake Superior 
mines supplied 14,000,000 tons, practically all very 
rich in iron. Now, it isa great thing for a country 
to have these magnificent ore supplies within its 
borders. We have no parallel to it in England. 
When we come to inquire more closely, however, 
we find there is something to be said on the other 
side. A great part of this ore is smelted 800 miles 
or more away from the mines; that is to say, 
a greater distance from the mine to the furnace 
than Bilbao is from Cardiff, and not very much 
less than Bilbao is from Middlesbrough. So 
far as distance is concerned there is not much 
to choose between England and America, and 
America has the richer ore, although not 
so satisfactory in to phosphorus. But 
when we come to look at the thing more closely, 





Cardiff and Middlesbrough have a great advantage 
over Pittsburg. The sea stretches from Spain to 
England ; there is unbroken water carriage from 
the Nervion to the Severn or the Tees. Now, the 
Pittsburger has to bring his ore about the same 
average distance, but he has the journey broken 
up into three parts. First, there is the transit 
from the mines to the shipping port on Lake 
Superior. That may cover anything, perhaps, up 
to 80 miles, and the ruling gradient is down; 
but at any rate it involves loading and unloading 
cars. The voyage of 600 miles or so in the ore 
ship is followed by another trans-shipment from 
the steamer to the train. When the ore gets to 
the blast-furnace, and thence in the shape of 
iron to the steel furnace, and then through the mills 
as rails, plates, sheets, merchant bars, &c., it has 
yet another 400 or 500 miles by train before it can 
get to the port of shipment whence it is to be 
carried to the market abroad. 

This varied journey by rail and lake would 
be absolutely fatal to the hope of an export trade 
in steel had the Americans been content to follow 
old plans, adopt old ideas, and copy old precedents. 
In place of this, they have thought wisely and 
acted boldly. They have made special cars easy to 
load and easy to empty. Ships are uniform in 
design, and fit the shipping piers. Their hatchways 
are spaced so that half-a-dozen 50-ton trucks can be 
emptying themselves of ore and filling it into the 
ships as fast as they can be brought up. The land- 
ing machinery is a carefully thought out and boldly 
executed piece of true engineering work, which 
operates with ease and rapidity that must be seen 
to be appreciated. The railway that carries the 
ore to the furnace is also an example of the fore- 
thought and fearlessness which governs American 
engineering practice in nearly all branches. The 
Carnegie Company not only have their own port 
on Lake Erie, but they have their own railway 
from that port, Coneaut, to their blast-furnaces 
at Pittsburg, and this line is used for mineral 
traffic alone, carrying no passengers. The result 
is that all expenses can be reduced to a small sum, 
and ore can be carried at one-sixth of a penny per 
ton-mile. 

It would, however, take far too much space to 
make even reference to all these various details. 
American iron and steel makers are excelled by no 
other class of manufacturers in the possession of 
those qualities, essentially characteristic of their race, 
which are needed to make up a great and successful 
industrial nation. It is these things, far more than 
rich ore to be picked up by a steam shovel, out- 
cropping coal, and some other natural advantages, 
which make them rivals warily to be fought ; with- 
out slacking effort or neglecting opportunity. Have 
our iron and steel makers, our railway managers, 
our miners, and engineers, our capitalists, and even 
our workmen, taken that to heart? Or have they 
folded their hands, thanking God for a little 
present sunshine, and waiting for the deluge ? 








THE VINCENNES ANNEXE OF THE 
PARIS EXHIBITION, 
(From our SpecraL CoRRESPONDENT. ) 

Few people appear to realise that a very im- 
portant part of the Paris Exhibition will occupy 
the relatively remote Bois de Vincennes, and com- 
ee pete 4 few of the millions visiting Paris will 

nd their way to this distant annexe. A recent 
visit to Vincennes accomplished two objects ; it was 
possible to ascertain the exact condition of the 
works, and the probable date at which they may 
be completed ; and by placing ourselves in the posi- 
tion of a visitor, we were able to form a good idea 
of the facilities that will be afforded for reaching 
this part of the Exhibition. The most central spot 
for departure to Vincennes is the Gare St. Lazare, 
though it must be remembered that the tempo- 
rary or permanent residents of Passy, Auteuil, and 
some other quarters at the further extremity of 
Paris, will have to allow a considerably longer time 
for their pilgrimage. One hour and a quarter was 
the exact time occupied between leaving the 
Gare St. Lazare and arriving at the annexe. 
The method of travel adopted was by omnibus as 
to part of the journey, and by a new electric tram- 
way as to the other age this latter has the 
advantage of a relatively high speed, and a stop- 
ping station close to the entrance to the annexe ; 
moreover, no time was lost in waiting for exchange 
of vehicles. But 1} hours for so short a distance 
appeared deplorably long. Later on, during the 





period of the Exhibition, the new Metropolitan 
Railway, which we pro: shortly to describe, will 
be opened, and by this means it is claimed the 
time of the journey will be reduced. It will take 
about. half an hour to go from the Trocadero to 
the point where passengers must alight to take the 
electric line just referred to, but, on the other 
hand, must be remembered the delays in waiting 
for the train and the tramcar. The new Metro- 
politan Railway will have no station near the Gare 
St. Lazare, so that the route we adopted will 
probably remain the most convenient and expedi- 
tious for those in the central district of Paris, 
Moreover, it appears out of the question that the 
railway can be ready when the Exhibition is 
opened. One thing may, however, be predicted, 
that the routes to Vincennes will not so en- 
cumbered with traffic as to cause delays to those 
visitors who wish to see the annexe. 

After all that has been published in the French 
papers, and the official statement of the Adminis. 
tration of the Exhibition, we were fully prepared 
to find buildings finished and ready to receive 
exhibits; but from the moment we passed the 
entrance gates, we were disagreeably surprised. 
This gate gives on to a broad avenue, or what will 
be one in due time, very possibly by the date of 
opening, for a few hours suffice to transform road- 
ways. To the right is a railway track, evidently 
intended for the transport of exhibits, and especially 
of locomotives and rolling stock, which are to be 
shown at Vincennes ; there is a special advantage 
in the site for this class of exhibits; a branch 
from the Ceinture Railway running around Paris, 
makes connections with the whole of the French rail- 
way systems, so that the work of transport will 
be reduced toa minimum. Unfortunately, as the 
branch is only a single track, it must inevitably be 
crowded and so will greatly delay the definite in- 
stallations. Continuing, we reach the beautiful 
park, known as the Bois de Vincennes ; here the 
delay appears very discouraging. We stand on 
the site allotted to Class 106—that of Hygiene— 
on which a large number of buildings are to be 
erected by France, England, Germany, Switzer- 
land, Belgium, and Austria, to give an idea of a 
model workmen’s town. It is true that one dwelling 
is about finished; this is the contribution of the 
famous chocolate makers, MM. Suchard and Co.; 
there will be an English cottage; and signs of activity 
exist on the part of MM. Meunier and Co.; but that 
is all. Turning to the right we again find the single 
railway track, and following it, arrive at an 
immense location, over which a large number 
of sidings are being laid, and which are 
about half finished. The mode of laying all 
this track is very primitive, a matter of no im- 

ortance, as it will only serve for standing room ; 

ut a great deal has to be done before the objects 
in Class 32 can be installed. These tracks are 
intended to be gathered under a series of vast 
railway sheds, and as these latter are not nearly 
finished, the work of completing the track laying 
must be deferred for an uncertain time. The 
steelwork of the t. sheds is scarcely finished ; 
although of very on dimensions, the structures 
are very simple, the trusses are polygonal, and 
are surmounted by a lantern; the contractors 
are MM. Roussel and Co. These halls, to the 
number of 10, are set back one behind the other, 
an arrangement necessitated by the lay of the 
ground, and it is clear the general effect will offer 
no special architectural attractions. The contractors 
have commenced to put on the corrugated iron roof 
sheeting ; but the glazing is not begun, and the 
ground is covered with its primitive turf. If these 
installations are to be finished in time, high pres- 
sure is necessary ; drainage has to be attended to, 
tracks laid, platforms for public circulation made, 
and all the ome details necessary for comple- 
tion, commenced and finished. : 

Leaving this range of buildings we arrive at the 
centre of the annexe, the Lake of Vincennes, a 
very beautiful spot. On one side is a wooden 
building being erected by Italian workmen more 
rapidly than the sheds just referred to ; this will be 
for the exhibit of the Adriatic Railway system. On 
the left is an ugly timber-framed, corrugated iron- 
clad shed, ak however, has the advantage of 


being complete and ready for exhibits ; this is the 
Canadian section. On the right is another wooden 
and iron-framed building also complete, and where 
exhibits of machinery are being erected ; outside 
are sections of water-tube boilers soa, Seabed put 
together; this is the United States 


hinery 
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section. This is well forward, but the assurances 
that everything will be ready by the middle of April 
may be accepted with reserve. Following the 
main avenue of the Exhibition, and which makes a 
wide circuit some distance from the lake, we come 
suddenly to a huge mass of earthwork, on which a 
few workmen, with one or two wagons, are leisurely 
working ; one day this will be converted into a 
cycle and automobile racing track, and adapted for 
other sporting competitions which are to take place 
at Vincennes. As these will not be held at the com- 
mencement of the Exhibition, delay is but of little 
importance fortunately ; for it is clear the track and 
accessories could not be completed by April 15. 

Opposite these earthworks, on the other side of 
the avenue, is a large stretch of ground, on which is 
being erected three series of shed framings, which, 
together, take the shape of an immense horseshoe ; 
the centre section of this building will be devoted 
to road motors; the other two are intended for 
cycles, and for the exhibits of motors for cycles 
and automobiles. The building is being erected 
by MM. Daydé, Pillé, and Co. ; the construction 
is very simple, consisting of light trusses with 
arched inner and straight outer members. Neither 
roof covering nor glazing has been as yet com- 
menced. 

Such is all that is at present visible at Vincennes 
in the way of preparing for the overflow of exhibits. 
It is stated that there will be an Army and Navy 
Pavilion, a large and complete installation for aéro- 
station ; and a number of restaurants around the 
lake, surrounded by gardens, which themselves will 
form horticultural exhibits; but all these things 
are for the future. It is only fair to remember 
that, given the material on the ground, the erection 
of temporary buildings can be carried on with 
marvellous rapidity, while some of the exhibits 
relegated to Vincennes will be in the open air, and 
for them the sites are ready. But without wishing 
unduly to disquiet exhibitors or those visitors who 
wish to see the commencement of the Exhibition, 
the conclusion is unavoidable, the preparations here 
are hopelessly behindhand. At the last meeting of 
the organising commission of the exhibits and com- 
petitions for automobiles at Vincennes, M. Jean- 
taud stated that the exhibition in question could 
not be ready before May 15, which date may be 
safely put forward to June 1. 








NOTES. 
Tue Storm or Fesrvary 13. 
THUNDERSTORMS are not frequent in winter. 


When they do occur half-a-dozen times, as they did | i 


during the past three months, wiseacres talk and 
affirm that the laws of Nature are disturbed and that 
the seasons are on the change. The storm that 
swept over Europe in the middle of February was 
——- severe in the Eastern parts of France. 

any cities record scores of unroofed houses and 
hundreds of broken or uprooted trees. Few large 
cities were entirely free from accidents of a serious 
nature. In Paris, the storm began with great 
violence ; the lightning is described as dazzling and 
incessant, and the thunder was often deafening. 
At 8 p.m. on Monday, February 13, the wind blew 
at the rate of 40 miles an hour. 
creased during the night, and at 6 next morning it 
swept by the Eiffel Tower with a velocity of little 
less than 100 miles. The passage of such a depres- 
Sion caused a remarkable oscillation in the baro- 
metric column. On the morning of the 14th the 
mercury stood at 738 millimetres, and 23 hours later 
it rose to 767 millimetres. It is seldom that a 
variation of an amplitude of 29 millimetres has been 
registered within a period of 24 hours. 


Fires 1n THEATRES. 

The fire at the Comédie Frangaise, at Paris, 
following so shortly after the fire at the Grand 
Theatre, Islington, should again bring before those 
in authority, and also before those responsible for 
our theatre entertainments, the great necessity of 
keeping the question of fire protection in view as 
far as is practicable in the working of a modern 
Playhouse. It has been proved over and over 
again that the moment a fire gets the slightest hold 
= & theatre, the spread must be a rapid one, and 
ver result is inevitably the entire gutting of the 

uilding. In the two instances we have before us, 
we have been particularly fortunate, for neither of 


the conflagrations occurred at a time when the 
Performance was being carried on, and there was 
ic, and no loss of life 


hence no audience to take 


It gradually in- | po 


however, spreads, may be seen from the fact 
that both at the Grand Theatre at Islington and the 
Comédie Frangaise at Paris, it was with the greatest 
difficulty that the few employés in the house at 
the time were able to save themselves, and, in 
the case at Paris, one life was lost. Both theatres 
—the Grand at Islington, and the Paris Comédie 
Francaise—were notable fire traps; and it was 
terrible to think of what would have happened in 
either casé had the fire occurred during a per- 
formance. Assuming, however, the known fact 
that a fire, when once alight in a theatre, spreads 
rapidly ; we should like to impress upon all con- 
cerned that the great question nowadays is to 
provide rapid exits for the audience and employés, 
and these exits must be easy and straight exits, 
and not the kind of circuitous exits so often to be 
found in the London playhouse. ‘‘ Exit” comes 
before everything, and it is the more important, 
owing to the fact that an audience very often gets 
into a panic without there being any fire or other 
cause to create a rapid exodus. Next, however, 
to exit comes the question of preventing the stage 
catching fire. Here there are two remedies: First 
of all, the compulsory banishment of all open 
lights ; and, secondly, the compulsory use of non- 
flammable textile materials for the scenery, and 
the impregnation of all woodwork in such a manner 
as to prevent its catching alight. 


Hottow Grass VESSELS. 

Several interesting novelties have been intro- 
duced at the glass works of P. T. Sievert, at 
Denben, near Dresden. Hollow glass vessels of 
unusual dimensions are made in the following 
manner. The glass is ladled from the furnace and 
poured on an iron plate, which is hollow and pro- 
vided with very fine perforations for admitting 
compressed air. A portion of the glass is caught 
in lateral grooves, and the glass slab supported in 
this way, while the plate, with the glass on it, is 
turned over. The stus begins to ooze out by its 
own weight, and the compressed air is turned on to 
finish the shaping. Suitable supports or moulds 
are applied from underneath. ofessor Walther 
Hempel reports in the ‘‘ Chemische Indus- 
trie” that he saw a semi-spherical glass vessel, 
half a cubic metre in capacity, made within three 
minutes. The yielding of the glass to gravity 
was checked by raising another iron plate from 
below, by means of a toothed rack. Cylindrical 
glass vessels, troughs, &c., are prepared in a similar 
manner in sizes which no blower could manage, 
nat for want of strength. But the process lends 
itself also to the making of smaller-size articles, 
bells for lamps and lanterns, developing troughs, 
&c. Another novelty is curious. The glass is 
poured on an iron plate as before, and rolled to the 
required thickness. A pad of asbestos paper, im- 
pregnated with water, is then placed on the glass 
surface, and the respective mould quickly applied. 
The mould cuts off a slab of glass of the desired 
size, and the steam, generated from the asbestos 

aper, gradually forces the soft glass into the mould. 

he process works much more expeditiously than 
glass-blowing, and has one advantage over pressed 
glass. As the inner side of the glass is only ex- 
sed tothe action of the water vapour, it retains 
its natural fine polish. Colour effects are produced 
in the following way: The pattern which, we pre- 
sume, must not be too elaborate, is drawn on thin 
paper. The pigments are applied to the paper in the 
shape of powdered glass of the required colour, the 
pine wtih spots having been painted with some 
sticky substance. The pattern is now put on the 
glass, when still on the iron plate, pattern down- 
ward, and fixed by means of a roller. The paper 
flares up instantaneously, while the bits of pow- 
dered glass fuse into the glass plate, yet preserving 
some of their sharp edges so that the light is re- 
flected in all directions. 


Tae Russtan Mercantite Marine. 

We recently (see page 327, ante) gave an account 
of the developments which have taken place in the 
Russian mercantile marine, and especially that part 
of it which trades between the Black Sea and the 
Far East. We now supplement our former article 
with a few notes from a despatch which has been 
received at the Foreign Office from Her Majesty’s 
Embassy at St. Petersburg, which gives parti- 
culars of the whole of the Russian mercantile 
marine. Of late years, several measures have 
been passed for the purpose of improving the con- 
dition-of the Russian mercantile marine, of which 





in that direction. 


How rapidly a fire of this kind, 


the most important is the abolition of the import 





duties on iron ships, and the well-known law of 
May 29, 1897, by which, from January 1, 1900, 
the trade between Russian ports, even when lying 
on different seas—excepting only the carriage of 
salt from the Black Sea to the Baltic—is reserved 
to ships bearing the Russian flag. An order issued 
a few days earlier, and often overlooked since, has 
restricted even Finnish coasting trade to the Baltic, 
thus removing another possible rival not purely 
Russian. The coast is therefore clear for Russia's 
own mercantile marine. In 1897, the Baltic had 
one steamship company with five steamers plying 
mainly between Riga and St. Petersburg, two 
shipowning firms with seven steamers between 
them, and a few small coasting steamers. From that 
year, however, on the abolition of duties on ships, a 
development has been going on. Three more com- 
panies have been founded : the ‘‘ Rossia” in Libua, 
the ‘* Russo-Baltic,” and the ‘ Russian East 
Asia” in Riga. The latter, the largest of these 
companies, was founded by the Danes with the 
object of keeping up communications with the Far 
East, and seems to be a branch or extension of the 
Danish East Asiatic Steam Navigation Company, 
whose vessels, by the law of 1897, must of neces- 
sity now come under the Russian flag to be able 
to ply between Russian Baltic ports and Russian 
East Asiatic possessions. Special privileges seem 
to be offered to Danish shipowners to induce them 
to place their ships under the Russian flag. The 
total of Russian ing cargo and passenger 
steamers entered in Baltic ports was, in 1899, only 
about 30. The Black Sea fleet is much larger. The 
well-known ‘‘ Russian Company” had, on January 
1, 1899, seventy-five steamers of 61,485 total 
register tonnage. Then comes the Volunteer Fleet, 
of which we gave particulars in the article above 
mentioned, and whose aim is to keep up communi- 
cation between Odessa (and St. Petersburg) and 
the Far East. Then, of local importance ae. are 
other companies, the best-known of which is the 
Black Sea Danubian Company, plying with nine 
steamers. between Odessa Gand. Batoum) and 
the Danubian ports of Roumania, Bulgaria, 
and Servia, and of political as well as commer- 
cial importance. In the White Sea there is 
but one seagoing steamship company, the Arch 
angel-Murman Steamship Company, plying about 
the Polar Ocean, the Norwegian Hes White Sea 
ports, and Archangel, besides the Solovetski pilgrim 
steamers, and the Archangel river companies, In 
the Pacific possessions of Russia her fleet is insig- 
nificent, but has increased since the East China 
Railway Company started five steamers in 1898. 
It has six other steamers now building. In Russia, 
as in other parts of the world, the number of sail- 
ing vessels is decreasing, but they are still far from 
being things of the past, especially in the Baltic, 
where, in 1889, 25 new sailing ships were added 
to the ocean-going trade. Many, however, have 
been lost at sea of late years, and many sold. 
The total, in 1899, of sailing craft from the 
Baltic plying with foreign ports was about 220. 
In the Black Sea, sailing navigation is falling off 
more and more, and the foreign trade has n 
nearly abandoned. In the White Sea and on the 
Murman coast it is very different ; the inhabitants 
have no other resource. The ships are, however, 
mostly under 200 register tons, and are there- 
— of little or no significance ‘n international 
trade. 





Geran Ratt Exrorts.—The exports of rails and per- 
manent way material from Germany last year amounted 
yr ete tons. The corresponding exports in 1898 were 

ns. 





SELL’s — oF Pay rong gent Ab. 
DRESSES.— We have received from Mr. 167, 
Fleet-street, E.C., his annual issue of the “ Directory of 
Registered Telegraphic Addresses,” which is compiled 
from official lists supplied by authority of the Postmaster- 
General on Janu 1, cad is, therefore, not only com- 
plete, but thoroughly accurate. As every firm of any 
consequence has now a ‘‘registered” ad it will be 
understood that the Directory is incidentally a com- 
Ee tory of the principal firms throughout the 

gdom. These are in alphabetical order, and 
according to the trades, wh separately there is a list of 
the telegraph address ‘“‘words.” The directory, whi 
extends to over 2000 is i 


i pages, 

Guunetty suisisinen. clle com additions, &o 

ly su ent, with corrections, itions, x 
There are in the book, too, special articles on British 
trade and f competition, and a digest of the main 
features for of the following industries: Iron and 
steel, engineering, shipbuilding and shipping, coal, 
petroleum i iculture, tea and sugar. ‘T'wo 





» tex’ 
maps of South ‘Africa, tc 


colours, are also given, 
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ROYAL ENGINEERS. 
To THE EprTor oF ENGINEERING. 

Srr,—Mr. R. G. Randall in your issue of the 2nd inst. 
makes certain statements disparagingly of the Roy 
Engineers, which ought not to remain unchallenged, and 
although only a sapper I ask him to prove his assertions. 

He writes that it is not the first time that our poor 
troops have had to suffer through the incompetency of 
the Royal Engineers in the field. Will Mr. Randall 
kindly inform me where the British troops ever suffered 
through the incompetency of the Royal Engineers? 
With reference to Mr. Bennet Burleigh’s account of 
the Royal Engineers on Spion Kop, I would point out 
to your correspondent that the Royal Engineers were not 
ordered up until twenty-four hours after it had been 
taken, and then they were too late to be of any practical 
use. Your correspondent also omits to mention that the 
topography of the surrounding ground was unknown, and 
thata thick fog hung over the Kop for some time. As- 
suming that a trench had n dug in the wrong thane, 
the fact that it had been badly located could only be 
discovered when the fog lifted. The order, I presume 
was given by the commanding officer, who also loca 
the place where the trench should be dug; therefore I 
fail to see why Mr. Randall should blame the Engineers. 
We care not one jot for Mr. Bennet Burleigh or his 
criticisms ; we have our own opinion as to his reason 
for being prejudiced against our corps. Where does 
Mr. Randall obtain his information ie that we are 
Jack-of-all-trades and master of none? We are, in the 
words of a well-known Royal Engineer officer, whose 
opinion is worth hundreds of Bennet Burleigh’s, Jack-of- 
all-trades and master of many. I make bold to say that 
80 per cent. will hold their own against their brothers in 
civil life, and also against the infantry regiments for 
heroic conduct in the field, as recent despatches from the 
front amply prove. 

As for the statement that Royal Engineer officers are 
merely ornamental figureheads, and when left to their 
own resources are sure to blunder, such a statement is 
simply rubbish. Does your correspondent consider Lord 
Kitchener a mere ornamental figurehead, and has he 
ever blundered ? 

I suppose Lord Roberts appointed him his chief for the 
reason that he knew him to be a mere ornamental figure- 
head. Who avenged the death of General Gordon, only a 
mere ornamental figurehead, Lord Kitchener? Is Sir 
Charles Warren a mere ornamental figurehead? Was the 
late Lieut.-General Sir Gerald Graham, V.C., G.C.B., 
G.C.M.G., a mere ornamental figurehead? In the 
Egyptian campaign of 1882 Lord Wolseley, then Sir 
Garnet Wolseley, in his telegram of August 29, reports to 
the Secretary of State for War : 

‘General Graham’s dispositions were all that should 
have been, and his operations were carried out with cool- 
ness for which he has always been so well known.” 

Again in his dispatch of September 24 Sir Garnet 
Wolseley writes: ‘* The brunt of the fighting throughout 
the ye fell to the lot of Major-General G. Graham, 
V.C., G.B., commanding the Second Brigade, and it 
could not have been in better hands.” 

To that coolness and gallantry in action for which he 
has always been well known, he adds the power of leading 
and commanding others. Does this read as if Lieut.- 
General Sir Gerald Graham was a mere ornamental 
figurehead’? Did Lieut.-Colonel J. A. Ferrier, D.S.O., 
earn this order through being a mere ornamental figure- 
head in the field? Is Lieut.-Colonel R. C. Maxwell, now 
at the front, a mere ornamental figurehead, and was it 
for this he received the sword of merit? If Mr. Randall 
thinks so he ought to be under him for a week or so, and 
I have no doubt but what he would soon change his mind. 
Was Lieutenant Digby Jones, who gave his life in the 
defence of Ladysmith, and who would have m recom- 
mended for the V.C. had he lived, a mere ornamental 
figurehead? Were Major we Lieutenant Bell, &c., 
mere ornamental figureheads ? ere the gallant Royal 
Engineer officers who gave their lives in the Crimea, 
mere ornamental figureheads? Again, Mr. Randall 
makes a most sweeping and damaging assertion which I 
ask him to prove. He writes: 

“‘The system has been proved so rotten in every way 
time and again, that the shame is to think that the remedy 
was not effected while there was yet time, and was 
delayed until our gallant fellows have to suffer in the 
field from gross incompetency of these semi-soldiers.” 
What does this statement amount to? Just this: that 
the Royal Engineers have been guilty of actually killing 
theirown comrades. Sir, such a statement is sufficient to 
make any soldier, be he Royal Engineer or not, blush 
with shame. Mr. Randall says it can be proved. I ask 
him for those proofs—solid proofs; not any of Mr. 
Bennet Burleigh’s criticisms. 

Why did Lord Roberts ask for so many Engineers? 
Was it because he knew they were incompetent semi- 
soldiers? No; because he knew that they were his main- 
stay, and indispensable to him. I believe it was the 
Duke of Wellington who said that the Engineers were 
always useful, sometimes indispensable, and sometimes 
invaluable. Our respected colonel said the other evening 
that when the Royal Engineers are asked to do any other 
work, they do it as no other branch of the British Army 
could do it. Let Mr. Randall remember that it was a 
small company of these incompetent semi-soldiers who, 
with the Canadians, made it so warm for Cronjé that he 
surrendered. Does Sir George White consider the gallant 
23rd_ Company Royal Engineers, who have helped so 


heroically to defend Ladysmith, incompetent semi-soldiers? 
Were those sappers who assisted Lieutenant Digby Jones 
to blow up the 
soldiers? 
the Crimea incompetent semi-eoldiers ? 


r gun with gun-cotton incompetent semi- 
Were those non-commissioned officers who fell in 
I presume that 


this was the reason why the corps of Royal Engineers 
raised the beautiful memorial arch, here in Brompton 
Barracks, to their memory ; if so, then it would be well 
if the British Army was composed of more of these orna- 


a] | mental figureheads and incompetent semi-soldiers. 


The Royal Engineers fear nothing from honest criti- 
cism, but such assertions as Mr. Randall makes must be 
proved before they can be believed. I hope your corre- 
spondent will not quote Mr. Bennet Burleigh as proof 
of his statements, as Mr. Burleigh’s criticisms are 
merely twaddle. 

Should the Army reform be undertaken at the end of 
the war, I hope that Mr. Burleigh will not be called as a 
witness, not that any Royal Engineer from Lord Kit- 
chener down to the youngest bugle boy fears anything, 
but let there be witnesses called who are unbiassed in 
their opinion. I am only a six months’ sapper ; and, in 
the opinion of your correspondent, probably do not know 
much, but I have been long enough in the corps to know 
that we are second to none in the British Army. 

Apologising for taking up so much of your valuable 


space, 
Iam, yours, &c., 
S.M.E., Chatham, March 9, 1900. Sapper. 





_ To THE Eprtor or ENGINEERING. 

Srr,—In your issue of March 9, I find that your cor- 
respondent signing himself ‘‘ Field Officer in ’84” takes 
exception to my letter which appeared in the previous 
issue of Encingertnc. I am very much afraid that I 
have roused up an old Royal Engineer officer in this said 
‘Field Ofhcer in ’84,” as his mode of attack is that 
commonly adopted by the officers of the Royal Engineers 
when attempting to meet criticism. If I was quite sure 
that I was dealing with a Royal Engineer officer, I might 
be better able to reply to your correspondent ; but, in the 
meantime, I must protest against the manner in which 
‘* Field Officer ” has endeavoured to twist my remarks. In 
dealing with the Royal Engineers, I have always, hitherto, 
refrained from making my criticism personal: not because 
I was not well able to do so, but because I have no quarrel 
with individual members of the corps of Royal Engineers. 
I have attacked the system and the corps collectively, and I 
am very sorry to think that Major Massey’s name has been 
brought into the discussion. I knew that he was among 
the killed, and there is no one that honours a gallant 
soldier more than the writer of this letter ; and I would be 
the last to say anything that might cause grief to the 
relatives and friends of one of England’s heroes. I have 
never yet impugned the gallantry of the Royal Engineers, 
when taking their part as soldiers. On the field of battle 
all corps or regiments are one ; all are Englishmen (I use 
this term in its broad sense), and all are ready to risk 
their lives and lay them down, if need be, for their Queen 
and country; nor can it said that civil engineers 


have been backward in this respect ; more than one has | P'! 


already given hislife for his Queen and freedom in South 
Africa, and as long as Englishmen are Englishmen it will 
ever be the same. 

In speaking of Spion Kop, I quoted from Mr. Bennet 
Burleigh’s letter, and I am sure that he would be the last 
to make an unfair statement on such a matter. ‘‘ Field 
Officer” says that the maps were at fault, and that it was 
only when the fog lifted that the mistake was discovered ; 
but here, again, ‘‘ Field Officer” only supports what I 
contend, viz., that the — Engineers are incompetent, 
and undertake work that they do not understand, or else 
neglect to do that which they claim as part of their 
duties. The Royal ineers pretend to be able to fur- 
nish the maps required for military purposes; they do 
so for the manceuvres, with what result is well known to 
army officers generally. Here is a military criticism of 
their map provided for the troops at the "94 mancuvres: 
“The map the Southampton Ordnance Survey Office 
issued for the cavalry manceuvres would have disgraced a 
small jobbing printer ina small country town.” I claim 
that a good map, besides other information, should not 
only give the elevation of all summits and gaps, but also 
the rate of incline of all roads, ranges of hills and moun- 
tains; to this might also be added the water-courses, 
for—more especially in tropical and very mountainous 
regions—the best are often to be found along 
the edges of rivers and streams, and in many cases 
in the beds of the rivers and streams themselves. 
Were such information accurately 9 on military 
maps, the Army Service Corps would be able to stake 
out temporary roads for supply and other pu where 
permanent ones were not available. The artillery officers 
would know which were the best routes for their guns ; 
and staff officers would not make useless attacks upon 
fortified positions, in the hopes that such were the key to 
a position, only to find that, after such a height has been 
won at great cost, it was still dominated a neigh- 
bouring ridge, and also that it was inaccessible for his 
artillery ; or again nearly as bad, just as his attack was 
properly developing, find himself face to face with an 
unclimbable precipice. 

While on this subject of maps, there is one matter 
that I wish to call attention to. On March 7, at the 
United Service Institution, Colonel Sir T. H. Holdich, 
R.E., makes the statement that military officers cannot 
make maps without the aid of civilian professionals, 
viz., professional topographers. Quite true; but he 
also makes the sweeping assertion that there are none 
such outside of India. This statement I altogether dis- 
ag > In the first place, any qualified engineer, before 
e is competent to locate a railway, must have such 
knowledge, and the rougher the country the more abso- 
lutely necessary is this qualification. Colonel Holdich 
ws that such men should be trained up, and that 
with such essional assistants a half-company of 

d do for the whole of South Africa ; but, for 





sa 
the ife of me, Ido not see where thesappers come in. As 


is usual in all cases where the civilian and the mili- 
tary element combine, the civilian would do the 
work, and the soldier would do the bossing and take 
the credit for all (good work only). I see no earthly 
use for sappers on this job; the only way, to my 


mind, that they could be used would be as li survey 
flags, that is, of course, —S granted that they 
would wear the scarlet tunic; but in this capacity I am 


afraid that they would be rather expensive substitutes 
for the article ordinarily in use. In face of all this, does 
any one imagine that I have made a misleading state- 
ment, when I quoted Mr. Bennet Burleigh’s account of 
gg Kop ; does ‘‘ Field Officer in ’84” dare to accuse 

. Burleigh of wilful distortion of facts? Remember, the 
veteran war ey yo takes his chances in the field 
with the best of the Queen’s soldiers, and is, as we may 
almost say, one of them; he would hardly descend to any- 
thing so low as to wilfully traduce any branch of that 
service. 

“Field Officer” objects to Mr. Burleigh’s idea that 
our infantry should made independent of the en- 
gineers, in regard to entrenchments, but what these 
objections are he does not say; if he had given his 
reasons plainly one might have been convinced, but in 
absence of any such, I would like him to answer me one 

uestion: Have the Boers, or have they not, proved 
themselves past masters as field oes? T say that 
they have! In this assertion I think that most people 
ill support me, be they military or civilians ; this being 
80, is there any objection why our own infantry should be 
trained to form cover for themselves in a similar manner ? 
I, for one, see no reason why they should not. In the 
Boer army we have only a lot of farmers, so it cannot be 
said that the work is too scientific for our own men; since 
I presume that we may credit the ordinary private in 
our Army with about the same average brain capacit 
as the Boer farmer ; and since they are instructed in suc 
work by their officers, I do not think that an English 

ntleman ought to be any less competent to instruct 

is own men. But no: the Royal ineers will not 
admit that they can be dispe with here ; since the 
are afraid that if the ball is once set rolling, it may ulti- 
mately end in the abolition of the corps, or at all events 
in their being confined to proper useful limits. Another 
writer in the Daily Telegra of February 27, Major- 
General Webber, late R.E., is equally as rabid against 
this pom A common-sense idea as ‘‘ Field Officer” ; 
but, like this latter, he gives no reasons why such 
training is undesirable. In connection with this matter 
of entrenching by infantry, it is just as well to remember 
that in the Crimea, where the corps of Royal Engineers 
did not compare very favourably with the French engi- 
neers, that some of the most useful work was performed 
by the aesistant engineers, who were officers taken from 
line and other regiments. Among that number was the 
resent Commander-in-Chief, who was then a subaltern 
in the 90th Foot, I think. 

As regards ‘‘Field Officer’s” remarks about Julius 
Cesar and his times, I, together with the rest of 
humanity, have a more or less elementary knowled 
of that worthy gentleman ; but it is news to me that the 
corps of Royal Engineers, both officers and men, are 
direct descendants of that distinguished general. But, 
when one comes to consider the matter, certainly some of 
the methods of the Royal Engineers are quite up to those 
antiquated times. In using the the term ‘“‘ Jack-of-all- 
trades,” as applied to Royal Engineers, I also added, 
and ‘‘masters of none”; and in case ‘Field Officer” 
may have forgotten, I likewise said that they were only 
handy men ; and since ‘‘ Field Officer” has such an inti- 
mate acquaintance with Julius Cesar, “sem he has 
also heard of Bacon, who said that ‘‘a little knowledge is 
a dangerous thing:” a remark very os when 
applied to the Royal Engineers. Again, ‘‘ Field Officer” 
picks out the following officers, as showing what the Royal 
Engineers can do by way of providing eminent and dis- 
tinguished men for the Army. I may tell him that I 
have included all these general officers in the 159 (out of 
the 996 officers composing the gs who are at present 
employed in South Africa; but ‘‘ Field Officer” makes 
no remarks as to my statement that this corps is over- 
officered to the extent of 646 officers, and that these are 
employed in civilian, or virtually civilian, jobs ; to quote 
the words of a military man, in writing of the corps of 
Royal Engineers, he says, ‘‘the corps as a whole can 
scarcely be called soldiers 3? and it looks very much like 
it when we take these figures into account. The five 
general officers selected as the shining lights of the corps 
are Sir William Nicholson, Lord Kitchener, Sir Charles 
Warren, Sir Herbert Chermside, and General E. Wood, 
C.B. Of the first I know nothing, but heartily congratu- 
late him on receiving such praise from Sir William Lock- 
hart. Lord Kitchener has done very well, but I think 
that We business was made just a little too much 
fuss of ; 1 myself rather look upon it as a rather large 
kind of Cook’s tourist excursion. There were something 
like 35,000—or was it 50,000?—men employed on our 
side, anyway, it was a large number, and the main 
thing was to be able to feed these at a very great 
distance from the source from whence supplies were 
drawn ; and in order to do this, it was necessary to 
build a narrow-gauge railway. The Royal Engineers— 
assisted, of course, more or less by the ever-despised 
civil engineer, as also by the equally inferior line 
ofticer—undertook the job, and it was finished in record 
time, so the ineers claimed. I have assisted 
in the construction of railways where the work was 6 
one hundred times as heavy, and we built at the rate 
of 6 miles per day ; the Royal the 
averaged something like of a mile per day. 
Their track-laying record was about one mile daily: I think 
that they once laid 14 mile. Give me 57 men, and I will 





lay two miles of complete in one day of ten working 
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and pass a construction train over that same night. 
oe, ond ail would the Royal Engineers employ to do 
the same work? Well, anyhow, the railway was built, 
and the Dervishes made a stand, when they felt like it ; 
our Lee-Metfords and machine guns did the rest. None 
of the enemy got to within about 700 yards of our troops, 
with a single exception ; here they succeeded in getting as 
close as 300 yards, and it was owing to this sudden and 
unexpected attack that Major-General Hector Macdonald 
was able to display the only bit of generalship that was 
called for on the occasion. As his brilliant manceuvring of 
his brigade is fresh in the minds of all, it is not necessary 
for me to allude to it here. For this General Kitchener 
was made a peer, and received 30,000/. General Roberts, 
for his celebrated march to Kandahar, was made a knight, 
or a baronet, I forget which ; and I think he missed the 
£s, d. altogether. Which was the most important work ? 
Anyway, my own idea is that as a general (except he earns 
a reputation as such in the present war) Lord Kitchener 
has yet to make his mark; as a good organiser he 
has done more than well. Sir Charles Warren was at one 
time head of the Metropolitan Police—I make no remarks 
of the way in which he filled this job. But was it soldier- 
ing, and was he then qualifying for his future position of 
general officer ? You see, then, an officer of Royal Engi- 
neers issuch an adaptable and ‘‘ resourceful” individual, 
that he is able to even act as boss policeman; but to say 
that such employment, from a soldiering point of view, is 
useful, is —— to saying that our present clever 
head of the Metropolitan Fire Brigade, Commander 
Wells, is qualifying for a future post of rear-admiral. 
General Chermside is unknown to me; I therefore spare 
remarks. General Wood has, I believe, done some fairl 
od work as a major; but of all these officers mentioned, 
have yet to learn that they have ever done anything to 
entitle them to eminence as engineers. Even ‘‘ Field 
Officer,” much as he seems to uphold the Royal Engineers, 
must have his slap at their method of working. In his 
letter to ENGINEERING of March 2, in which he shows how 
a number of additional cadets might be accommodated at 
the Royal Military Academy at Woolwich, he says: 
“There is also.a new corruga' iron barrack bein 
slowly built (by the proverbial two men and a boy, wit 
a Royal Engineer sergeant looking on) for 12 single 
rooms—which might be hastily completed in a week.” 
Such is ‘‘ Field Officer’s” opinion of the yen Engineer’s 
method of building barracks ; but more of this at another 
time. General Webber has made the statement, in his 
letter to the Daily Telegraph, that the corps of Royal 
Engineers is the only branch of the service which in time 
of peace repays some of its cost by work rendered to the 
State. I will show, from a money point of view, how 
far from being correct such a statement is. 

To conclude this letter, for the length of which I 
must apologise to you, Sir, I wish to remind “ Vield 
Officer” that Mr. Burleigh stated that in both rail- 
way and telegraph work the civilian article was much 
smarter and more efficient in their discharge of the 
work respectively required of them. Onsuch evidence, 
therefore, does ‘‘ Field Officer” still propose that the 
amateur military engineer shall still attempt to carry 
on this civil work, which can be more expeditiously 
and efficiently done by the properly - trained man, 
whose regular profession it is? If he can answer these 
questions put to him by me, clearly and conclusively, and 
prove that the Royal Engineers are, by either training or 
experience, fitted for such work, then he will su in 
driving home a spike for the corps of Royal Engineers 
that he will be able to defy the agitation of the whole 
British public to draw. 

I am, Sir, your obedient servant, 
G. RanpDaLt, 
Civil Engineer. 


March 10, 1900. 








THE SCOTT ENGINE TRIALS AT 
RANELAGH WORKS. 
‘To THE EprtoR OF ENGINEERING. 
Sin,—With reference to the description in your journal 
of the 9th ult. of the Ranelagh Works and the account of 
the steam consumption trials of the Scott engine, it would 
be interesting to know, and only fair to state, whether the 
Babcock and Willcox boiler used was fitted with a super- 
heater according to the most recent practice of the 


ers. 
Yours ag 
NQUIRER. 


THE WAR IN SOUTH AFRICA. 
To THE Eprror Or ENGINEERING. 
Pog —For a considerable Fees approximately since 
: © great Franco-German War of 1870, it has been the 
“fr ion to under-rate the cavalry somewhat as follows: 
= has seen its day... . It can still be usefully em- 
Ployed as a screen... . . It is useful in scouting, and to 
gather information.” . . . and finally, when a war breaks 
ee and our War Office wires to our Colonies accepting 
' ey adds parenthetically, ‘dismounted troops pre- 
erred.” It was all one; but in future it will be quite 


another affair, and soldi i ide i 
action, either Gan fiers will expect to ride into 





‘a pony, a horse, a camel, an elephant, or 
0 oer ao train, r¢ all events, it will be universally 
ate that the cavalry and horse artillery form a 


cient and important force, of the test possible 

nm foie certain conditions of aiken, ooh as those 
Cos nning in the Orange Free State. 

~urious to relate, this was precisely the experience 

_ oem the great American War of ion: a war far 

osely allied in its general military bearings to the 

than any other in history. 


one we are uow engaged u 
There is always a tendons i 
y to discuss the last t 
War, and to forget the teachings of those before. oo 


The crushing defeat of the Boers by Lord Roberts at 
Paardeberg was only consummated after immense march- 
ne efforts on the part of our troops, and some hard 
fighting ; but his latest success, the defeat of the Boers at 
and near ic ged Grove, and their disorderly retreat (Lord 
Roberts used the word “rout” in his first despatch) has 
been effected by a simple manceuvre, with only 50 casual- 
ties on our side : 11,000 to 14,000 men carefully entrenched, 
and holding an extended position, simply bolted directly 
General French threatened their line of retreat and of 
supply by a turning movement carried out by his division 
of cav. and horse artillery. 

At last we seem to have got into the swing of it, under 
the able direction of our dear old Field Marshal. But 
what a pity we took so long to think of it, and meantime 
lost our hundreds—aye, our thousands—of brave men ! 

Before Lord Roberts took the field, it seemed as if the 
lengthening series of bewildering mistakes would never 
end ; as if the initial errors would never cease to domi- 
nate the war. Now we begin to see daylight. In fact, 
the Boers are defeated already, although the war may 
drag along for many a day, for the sake of Mr. Paulus 
Kruger and his corrupt Government of Hollanders; but 
for no other reason, as the Boers would get as good terms 
now as ever they will. In fact, the tendency will be, as 
time goes on, towards an inc’ severity in our terms 
in direct proportion to the increased sufferings of our 
wounded caused by the expanding bullets now used by 
the defeated Boers in a spirit of spitefulness and barbarity. 

In all probability, some of the thousands who ran from 
Poplar Grove with such effective rapidity will reach their 
own farmsteads, and remain there. By some it is con- 
sidered that the strength of the Boer forces in the field 
has been greatly exaggerated. I think, on the contrary, 
that they have been very much underestimated from the 
very outset to date. They have m numerous enough 
to attack us in strength in Natal ; to besiege ysmith ; 
to beat off, time after time, the most heroic and determined 
attempt of Buller’s forces to relieve it; to besiege Kim- 
berley and beat off Methuen’s relieving army ; to invest 
Mafeking, and keep at bay Plumer’s relieving force; to 
attack Cape Colony at three widely separated points, 
viz., Colesberg, Stormberg, and Dordrecht; to send a 
commando into Zululand ; to capture and hold Taungs, 
BAe ee and Kuruman ; and, in fact, the — portion 
of British Bechuanaland jand Griqualand est; to keep 
open their numerous lines of communication and supply ; 
to overawe hostile natives; and to direct the labour of 
friendly natives for La ts of defence. 

In short, it is only necessary to sum up the various 
simultaneous services performed by the Boers at any one 


time jn order to me im with the large num- 
bers who must be gathered under the flags of the two 
Republics. A prisoner stated, a few weeks back, that the 


Boers had 120,000 armed men in the field ; whether so or 
not, it is quite certain that every available man, and a 
great many youths of sixteen years or so, have been com- 
mandeered and armed, and sent to do duty of some sort 
in connection with the war. 

Even women who can shoot have been employed in the 
trenches before Ladysmith. 

Moreover, there can no longer be the shadow of a doubt 
that the Boers have employed armed natives as auxili- 
aries, the forces under General Buller having encountered 
them on three several fights during the recent operations 
on the Tugela. 

Approximately, therefore, the number of rifles with 
which we have contended can be formed by estimating 
the male populations of the two Republics; those who 
remained at home unfit for war being amply offsetted by 
several thousands of rebellious British subjects who have 
taken up arms against their Queen, and by the other 
sources above mentioned. 

The numbers of our foes will now in all probability 
rapidly decrease, ~—— forces having a peculiar and 
wonderful way of melting under the influences of adver- 
py Mr. Kruger’s hysterical appeals to the burghers 
at Poplar Grove to stand their ground and fight, can only 
mean that he regards the Boer’s cause to be truly a lost 
one and this must be so, for has not our sun, dear 
old ‘‘ Bobs,” gone right round them; and he will 
‘* shadow ” them further ! 

Mafeking.—The latest news of Lord Kitchener rather 
looks as if a force to relieve Mafeking is being organised, 
and about to be despatched from Kimberley. hether 
Mafeking should fall or not, its heroic defence will ever 
remain one of the brightest memories of the war. I 
am afraid the garrison is in sore straits, and may not 
be able to hold out much longer. Baden-Powell, Lord 
Ceci], and its other gallant defenders (many of whom, 
alas! are only with us in honoured memory), have, how- 
ever, materially assisted the British cause by occupying 
the close attention of a considerable Boer force during the 
entire war. Now, more than ever, this force can least be 
spared by Mr. Kruger, and we must hope that it will soon 

ordered to raise the siege, and march on scenes where 
true soldierly qualities can be better displayed than in the 

rsistent bombardment of a hospital and a woman’s 
hnager, from a battery out of the range of the defenders’ 
artillery. 

Ladysmith.—From a return picked up on Bulwhana, it 
a a i the two large Boer guns fired 3000 rounds. 
Whether this means that each 3000, or each fired 1500, 
it is not clear. If the former, the guns must be nearly 
worn out so far as their li are concerned ; and it is 
questionable whether our own 4.7 guns would not have 
broken down at an earlier stage. In this connection, your 
French Pes g x ” wrote to you, pointing out 
that the steel of whi ritish ordnance is manufactured 
has to pass tests which in France would.for the purpose 
be led as ludi insufficient to insure that 





for the lining tubes of large ordnance ; and consequently 





strength ‘and hardness which are at all events required | bo 


that he believes Po pre guns are less likely than French 
guns to be produced at maximum efficiency. 

This brought ‘‘Suum Cuique” on the s who is evi- 
dently an lish expert, and who repli English 
‘‘wire” guns have more circumferential strength than 
sey, as 7 tons of powder pressure is more than enough 
for the liners, which would erode rapidly under any 
greater pressure, and probably e 
enough at 7 tons pressure. 

Precisely : and that is just what the French expert 
said in other words. He never raised the question of 
the outer strength of our guns, but of their inner 
strength, which is mainly connected with their power of 
resistance to erosion. If the liners of our guns were 
made of harder and tougher steel, we could use larger 
charges without increasing erosion ; or, with the same 
charges, could lengthen the life of our guns, the erosion 
per shot being less. Take which you will, and in either 
case the = is improved without any alteration in size, 
weight, shape, or general design : but sim Be an im- 
proved liner of better steel, that has penton igher tests 
—the French tests. 

This kind of gun the French declare they possess, as 
indicated by the question put to Mr. Goschen the other 
night by Sir Charles Dilke, and which brought from the 
First Lord quite as unsatisfactory answers as those given 
by the English expert in last week’s ENGINEERING. 


Yours faithfull 
March 11, 1900. 


@ quite quickly 


y 
Fietp Orricer IN ’84, 





MECHANICAL FLIGHT. 
To THE Eprror or ENGINEERING. 

Srr,—In your issue of November 20, 1893, you pub- 
lished a letter from me on the above subject, in which I 
stated : ‘‘In order to sustain weight in the atmosphere, 
it is absolutely necessary to deliver air downwards ; and 
in order to ascertain the weight of air to be acted upon, 
and the speed with which it must be moved, the follow- 
ing formula, so well known to marine engineers, is per- 


fectly applicable : Ss where W is the weight of the 


mass of fluid acted upon in pounds per second, § is the 
downward velocity in feet per second, g is 32.2 ft. per 
second.” : 

Since writing the above, recent and more exact experi- 
ments have shown that the reactive force or lift is very 
much greater than that given by the above formula. 

I have found that the usual formula for ascertaining 
the centrifugal force of a body is applicable. A frame 
fitted with blades, such as is shown in your issue of 
May 5, 1893, contains a given weight of air, for example 
1lb, the after u per portions of the blades are formed to 
the arc of a circle 18in. in diameter, s of air through 
frame 60 foot-seconds. The centrifugal force or lift 
works out as = 150 1b. which is nearly the lift as ascer- 
tained by experiment. 

These results are more than twice as faveurable as 
those shown by the original formula. It would pe 
that the lift is due to the motion of the particles of air 
being turned from a —_ line into the are of a circle. 

ours faithfully, 
Horatio PHIL.irs. 

Roedean, Brighton, February 27, 1900. 





MARINE ENGINE WORKING. 
To THe Eprror or ENGINEERING. 

Srr,—I offer the following seep explanation to Mr. 
Charles E. Russell of what he noticed, a certain rate uf 
steaming requires a certain rate of firing and transmission. 
The aoe valve being closed suddenly, causes a sudden in- 
crease 0 Speen ote in the boiler, at the same time the mass of 
water and steam bubbles which under the first conditions 
had a certain density will now become denser, due to the 
bubbles becoming smaller and fewer, thus causing a con- 
traction of the mass and a consequent fall in the oe 
and the larger the mass the greater the effect. Both 
these effects will be felt by the feed pump and in the 
same direction; that is to say, there will be less head to 
pump against and more unbalanced pressure to do it with 
and the rate of flow of heat not being so suddenly chec 
as the flow of steam, the 15 minutes is accounted for. 
From this it will be seen that I suppose the whole 

rocess to have a kind of momentum of its own. 
ith regard to his second question, what he has 
noticed may be due to the sum of two or three causes. 
Comparing the top with the bottom end, in the first 
place the wrist-pin is smaller than the cravkpin, and 
their motions with regard to their respective brasses is 
different, the motion of the crankpin round the bottom 
brasses being a wiping motion in the opposite direction to 
that in which thecrank revolves, whilst that of the wrist- 
pin is nearly a direct blow, thus tending more to expel 
the oil film and bring the metals into contact. The dif- 
ference between the upper and lower brasses may be due 
to the valve setting not allowing sufficiently for the recip- 
rocating weight, i.¢., the sliding blow or grudge is heavier 
on the down stroke, in addition to which the upper brass 
is in a hotter place with more metal round it bably, 
and this with the steam and water passing down the 
piston-rod, would affect the oil more. This is allowing 
that the’ wrist-pin is fixed to the connecting-rod, and not 
the brasses, which I conclude is the case. 
Yours truly, 
London, March 11, 1900. L. O. P. Y. Z. 


To THe Eprror or ENGINEERING. 
Siz,—In waply to Mr. Russell’s letter relating to the 
above: (1) During the time the marine are 
running, at a fix the 


regular number of revolutions, th 
ilers are also working under regular condi viz., 








evaporation, combustion, feeding arrangements, &c. 
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Directly the main engines are eased, the steam sud- 
denly mes confined, with no means of exit, at its 
pressure, except through the auxiliary pipes, hence the 
increased speed of the auxiliary engines, due to extra 
velocity of the steam. Owing to decreased ebulition, 
level of water falls in glass, showing the more accurate 
level (except for the little extra height due to capillary 
action in the glass tube) of the water inside of boiler. 
Top halves of crosshead, and crankhead brasses, as a 
rule in vertical engines, wear more than the bottom halves 
by reason of the extra weight upon them due to piston, 
ton-rod, connecting-rod, &c., also due to their heating. 
eat radiated from base of cylinder might cause cross- 
head brass to appear warm externally, especially if the 
engine has been standing on its top centre (while under 
steam) for some time. 
Yours truly, 


Portsmouth. EORGE CLARET. 





ENGINEERING AT CAPE TOWN, 
To THE EpItoR OF ENGINEERING. : 
Srr,—Many of your readers may recall a serious acci- 
dent a few years ago to the Zealandian Shaw-Saville s.s. 
Tonic, when the tail-shaft broke, the vessel being towed 
about 1000 miles to this port by the homeward bound 
Hawarden Castle. After dry docking, the extensive 
repairs to the torn-jagged tube were pluckily undertaken 
by Messrs. Cunningham and Gearing, Atlas Works, pend- 
ing the arrival of a new shaft section from Liverpool, 
when the work was completed to the entire satisfaction 
of all interested; the ship performing her round trip with- 
out hindrance. Recently the big twin Persic, for Aus- 
tralasian ports, arrived late with the massive shank of 
steel rudder head (13 in. in diameter) fractured below the 
tiller quadrant. The improved type of plate rudder per- 
mitted the easy removal of the spindle section, 134 ft. 
long. and fully 6 tons weight, by a mgeeer and ship’s 
tackle ; a traction engine hauling the bulky mass to Bree- 
street, when the staff at once began operations pendin 
aoe of two forged collars from the Queen’s Islan 
Works, Belfast. 
The shaft was trimmed, keyways cut, and some turning 


done, so that a few weeks later, after a night’s task in|- ° 


adjusting keys, and shrinking on forgings, the work was 
carried off safely, and by combined efforts of sea and 
shore staffs all was made good within 12 hours at the 
anchorage, the master and chief engineer of the huge 
liner expressing their gratification with the execution of 
all details in the contract, and giving a certificate to that 
effect. No cargo was disturbed, and no dock expenses 
= fai the Persic prosecuting her voyage in perfect 
order. 
The Atlas Works are constantly engaged in minor 
work for war, commercial, and mail steamers, the owners 
of the latter appreciating the presence of a firm always 
prepared to render prompt and skilful succour in case of 
emergencies, which seating + A occur even to the most 
a equipped liners. Under the strain of a great 

eet, the busy ‘‘ Atlas” has never refused a burden, and 
is a consolation to suffering skippers. 

Yours, &c., 


Adderley-street, Cape Town, February 20, 1900. 








CONTINUOUS v. POLYPHASE MOTORS. 
To THE Epitor OF ENGINEERING. 

Srr,—I note in a recent issue of your valued r the 
statement that the engineers of the Central London 
— have decided to use continuous instead of poly- 
phase motors, ‘‘as polyphase motors cannot give sufficient 
torque at starting.” 

As this latter statement has been made a number of 
times, and is entirely erroneous, will you kindly permit 
me to correct it by pointing out that, as a matter of fact 
(and one which can be easily verified by inquiry at any of 
our engineering works on this side of the ocean), polyphase 
motors are now regularly designed which give any start- 
ing torque required; and that in the present state of the 
art it is found that, for equal weights and equal capa- 
cities, and equal armature diameters, polyphase motors 
give much greater torque than the best continuous-current 
motors, even when the latter are series-wound. 

For this reason we are, on this side, supplanting con- 
tinuous-current motors by polyphase motors, on cranes 
and in other places where large starting torque is needed. 
T am myself now estimating on a plant where polyphase 
motors will supplant continuous-current motors, the 
motors being used for running the rolls of tube welders ; 
the change being made for the reason that it will be pos- 
sible to save about 30,000 dols. in cost of wiring, and in 
addition requiring only about one-half the horse-power of 
motors. The guaranteed starting torque of the polyphase 
motors is three times the full load torque. If you will 
read recent editorials and discussions published on this 
side of the water, you will find,| to quote from a recent 
article, that ‘‘it is to the poiyphase motor that we look 
for a solution of the inter-urban traffic question.” To use 
direct-current motors for railway work is to be behind 
the times, 

Tt is true that, about sixor seven years ago, there was 
some difficulty in getting torque, but I know of crane 
motors which have now been in use for seven years, with 
much better results than direct-current motors. 


Yours truly, 
February 24, 1900. REGINALD A, FESSENDEN. 





SQUARING THE CIRCLE. 

To THe Eprror or ENGINEERING. 
Str,—Having hit upon the following construction for 
describing an angle approximately equal to a radian, in 
which the error is so slight that although I drew the 





figure with a circle 21 in. in diameter, I could not detect 
it, I think it may interest some of your readers. 

Ata recent meeting, Mr. Ackermann gave the method 
to the members of the Civil and Mechanical Engineers’ 
Society, and invited anyone to investigate the problem 
and calculate the error. 

Mr. Marshall, a member, subsequently worked out the 
following proof, from which it is seen that the error is 
less than 0.1 per cent. It would be interesting to know 
whether the problem of ‘‘squaring the circle” has ever 
been more nearly solved. 

Construction : 

With O as centre and any radius O R. 

Describe the circle K C R B. ; : 

Draw diameter KB and produce it to D making 

BD = OB, the radius. 

At the point D in the first line K D erect perpen- 

dicular D L making D L = OB. 











At O in KO make < KOC equal to 45 deg. 
Join C L cutting the circumference in R. 
Join OR, then < BO R is very nearly one radian. 
Proof: ; 
Through C draw CP perpendicular to KD and CN 
el to KD. 
In the triangle C PO. 
<COP = 45 deg. 
<CPO = 90 deg. 


.*,OP=CP. 
Then for simplicity let C P be unit length. 


Hence O C = 4/2. 
ThenCN=PD=P0+0B+BD. 


=1+ J2+ /2=142 V2. 
Again, NL=DL-DN. 
= J/2-1. 
Hence, tan <LON=0%. 
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deg. 10 min. 30 sec. 
OR = 45 deg. + 2(6d. 10 m. 30s.) 

= 57 deg. 21 min. 0 sec. 

= 57.3500 deg. 

= 57.2958 

Difference 0.0542 
Or an error of less than ;'5 per cent. 
Yours truly, 
CxiaubE Pain. 


St. Catherine’s, Frimley, Surrey, March 6, 1900. 
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RAILWAY ACCIDENTS. 
THE WIVELSFIELD COLLISION ON THE LONDON, 

BRIGHTON, AND SourH Coast Rai.way. ‘ 
THE Board of Trade report concerning the very serious 
collision which occurred on December 27 at Wivelsfield 
near Keymer Junction, on the London, Brighton, and 
South Coast Railway, has just been published. The acci- 
dent arose from the 5.45 up Pullman express running into 

the boat train from Newhaven, which had been stop 
at Wivelsfield starting si for some minutes, and had 
just started forward. A dense fog prevailed at the time. 
Both trains, as is we fear usual on this railway, were 
behind time, apt 8 on the present occasion the fog and 
holiday season afforded some excuse. The three rear 
vehicles of the boat train were practically destroyed, whilst 
the fourth had three compartments destroyed, and two 
other vehicles were slightly damaged. The engine of the 
Pullman train was upset and fell across the down line, the 
tender was derailed, the front brake van broken up, two 
i were telescoped, and a third badly damaged, 
whilst one of the Pullman cars was considerably injured. 
The casualties were much less than was to have been ex- 
pected, four passengers and a guard being killed, and 17 
ngers injured, the injuries in 10 cases being serious. 
he fireman and both guards of the Brighton train were 
injured, but the driver escaped. The accident arose from 
the driver of the Pullman train disobeying the company’s 
rules. In general the Pullman train precedes the boat 
train, but owing to the delays in aa Brighton 
the boat train got in front. The driver, having found the 
line clear for him up to Burgess Hill, assumed he was, as 
usual, in front of the boat train, and not seeing the 
signals owing to the fog, thought they were clear, 





no fogmen being out. He therefore ran on, and 
only got evidence of a train being in front of him 
on passing the Wivelsfield signal-box, where the signal- 
man exhibited a hand danger signal. The e8 were 
immediately applied, but failed to stop the train before 
the collision occurred.. The neglect to have fogmen out 
arose from the illness of the only fogman, and 
from the suddenness with which the fog came on. 
Colonel Marindin, in summing 5 UP, states that he cannot 
but think that some mechanical system of placing fog 
signals might be adopted which would at least protect 
the line until the regular fogmen had time to arrive at 
their sa and most engineers will probably go farther 
than this. 
Tue ACCIDENT NEAR TULLAMORE, ON THE GREAT 
SOUTHERN AND WESTERN Ratnway (IRELAND). 
Colonel von i report on the collision which took 
place on January 8 last between Tullamore and Gleashill, 
on the Athlone line of the Great Southern and Western 
Railway of Ireland, is chiefly interesting as showing a 
lack of discipline amongst the company’s employés, as 
well as an utter recklessness in mis-statement by some of 
the witnesses when giving evidence at the inquiry. The 
facts of the case are as follow: The Athlone branch 
is a single-line railway, and is worked on the electric 
staff system. A special train, consisting of a number 
of empty goods wagons, left Tullamore at 6.15 p.m. 
It passed Gleashill station, 74 miles further on, at 
6.54 p.m., where staves were changed; and as it left 
the station, the signalman noticed that no tail lights 
were visible. He therefore telephoned on to Portarling- 
ton, the next station, advising the signalman there of the 
fact, and asked them to find out if the van was on the 
train. He had previously given the si “‘train out of sec- 
tion” to Tullamore, and did not cancel this when he noticed 
the absence of the tail lights, and two other employés 
who succeeded him in the box, acted with equal indis- 
cretion, though they were informed of the absence of the 
tail lights. When the train reached Portarlington it 
was found that the end portion was —e but the 
ard was nevertheless on the train, and both he and the 
river asserted that the missing wagons would be found 
just outside the Portarlington distant signals. In the 
meantime, a passenger train had s' from Tullamore, 
and ran into the missing ms at about three miles 
distance from that station, so that the driver and guard of 
the broken train had gone on a distance of 13 miles, and 
— one station without discovering their loss. This 
act naturally needed some explanation at the inquiry, 
and the guard, driver, and fireman of the missing train 
struggled manfully to concoct a plausible story to fit the 
facts and yet shield them from the consequences of their 
breach of rules. Unfortunately for themselves, they had 
given an entirely different account of the affair to the 
stationmaster, and the truth appears to be that the guard, 
feeling lonely or cold, determined to ride on the engine 
ins' of in his van. Hence when the breakaway 
_——— he was none the wiser, and was unable 
to follow the rules of the company, which provide 
that, in the case of a train parting, it is the guard’s 
duty to ae wag the rear portion of the train. Thinking 
that the brakes were on in the van, they sent back the 
fireman to take them off, probably telling him to stop in 
the van. He, however, failed to board the train, which 
proceeded without him, both driver and guard being un- 
aware that he had been left behind. According to his 
own account, he failed to notice that some of the wagons 
were missing, and on reaching Gleashill station told the 
stationmaster that he had ed all the way from Tulla- 
more, and that nothing had been left on the line. The 
consequences of this ful disregard of rules by the 
train crew might have been serious, but most fortunately 
the driver of the colliding train saw the obstructing van 
in time to reduce his speed to 8 or 9 miles an hour at the 
point of collision. 





Cotocne Tramways.—The Municipal Council of 
Cologne has decided to take over the tramways of that 
—_ from the Belgian company which has hitherto owned 
them. 





Srresses on THICK OYLINDERS UNDER INTERNAL 
PressurE.—At a meeting of students of the Institution 
of Civil Engineers, held on Friday, March 9, Professor 
Capper in the chair, or read _was on ‘The Dis- 
tribution of Stress in the of a Thick Cylinder Sub- 
ject to Internal ——. by Messrs. John Duncan, 

.Sc., Stud. Inst. C. E., W. A. Wales, and G. J. Day. 
The following is an abstract of the paper: The paper de- 
scribes an investigation undertaken by the authors with 
a view to determine how the stress is distributed in the 
walls of a roe pe gy ay 2 , Ee a re~ 

ressure. ter giv: e leading ens 
5 the aubiiee Gonintbe the means taken to deter- 


cylinder, e means. 
ine the stress at different depths in the walls. of 
the cylinder by measuri the iametrical extension 
within the walls and calculating the stresses from the 


strains on a basis of a tension test of a specimen, after- 
wards cut from the — oo lin nila 
adopted for a ing and regulating the inte I 

oa" iesotited. The results obtained are given in tabu- 
lated form, with the theoretical stresses, calculated 
—— = risnntath bys Lamé’s poeta eo are 

i represen a series of curves. 

es prs Aa oo by drawings of the cylinder. "Phe 
extensometer, used for measuring the strains, is described. 


concludes with a compari of the results 
obtained, with the theoretical aualie, ook suggestions as 


to the cause of the difference between them. A discus- 

ion followed, in which Messrs. F. Fisher, E. V. Clark, 
3. x6 "A. Wickham, R. C. Moss, B. W. Head, F. B, Sonnen- 
schein, and A. Bromley Smith took part. 
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TuE illustration above shows a cover for water-tube 
and other boilers, and for mud and manholes of various 
kinds, devised by Mr. J. C. R. Okes, of Ormond House, 
63, Queen Victoria-street, London, E.C. The door is 
circular and is conical, and to enable it to be passed 
through the plate, the door and the plate are both 
chamfered away at two plates, the door at its greatest 
diameter and the hole at its least. The result is that 
the size of the door is reduced at one spot, and the size 
of the hole in the plate is increased, with the effect 
that the door can be passed edgewise through the 
hole. The door is then rotated 90 deg. and drawn into 
the hole, when it makes a joint, because the cham- 
fered pees no longer coincide. It will be noticed 
that the chamfering is only partial, and that there is 
enough surface left in every case to make a joint. 

There is an outer cover which stands on the outside 
of the boiler, and against which the nut is screwed. A 
flange on this cover enables it to be easily detached, 
should it be stuck by the jointing material. By driv- 
ing a chisel between the flange and the plate the outer 
cover is readily loosened. The cross-piece on the 
bolt is to enable the inner cover to be kept in place, 
while the man is turning away to find the outer cover 
and the nut. If a straddle-piece, like an enormous 
hair-pin, be slipped on to the bolt behind the cross- 
Piece, the inner cover cannot fall back into the boiler 
when the man leaves hold of it. The cover is very 
ingenious, and presents evidence of having been very 
carefully designed. 





. INDUSTRIAL NOTES. 

Tux Boilers Registration and Inspection Bill, pro- 
moted by the Trades Union Congress, and in charge 
of Mr. Charles Fenwick, came on for second pom. 
on Wednesday in last week, this being the secon 
measure promoted by trade unions which has occu- 
ae the attention of the House of Commons this 

ion already. This is not the place in which to 
iscuss the merits of the measure. On one point, 
there was a strong divergence of opinion among the 
trade unions sup rting the Bill, but the matter 
was arranged before the day of its discussion, 
namely, the provision that the inspection should be 
by boilermakers. The engineers put in a claim to 
be .4ppointed inspectors if the Bill were carried, 
which claim was conceded. It was agreed on all 
hands that Mr. Fenwick made an admirable speech 
in moving the second reading; it was moderate in 
tone, and his facts and figures were well arranged. 
hep plea was for preventive measures to insure safety 
4 rsons, which inquiry afterwards could not pos- 
ni effect. Mr. Alfred Emmott, in a maiden speech, 
upported the view that further legislation was re- 
quired, but he did not commit himself to the provi- 
sions of the Bill; but, he said, if tle Bill was to be 
an pro forma, and then be relegated to a com- 
pa he would support it. The rejection of the Bill 
mend moved by Sir A. Hickman, but there was no 
wag to go to a division after the assurance of the 
aa Secretary that the Government ‘proposed to 
with the measure in another Bill. he old 
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argument that inspection shifted the onus of responsi- 
bility from the owner of the boiler to the inspector 
cannot hold good, for such an argument would strike 
a blow against all inspection. The crux of the case 
rather is in over-inspection, than in no inspection at 
all. The object of inspection in this case is safety to 
life and limb. It oughs ant to be harassing to the 
user; it should rather superinduce ter care and 
vigilance. In the event of a serious explosion, the 
inquiry would, as now, fix the responsibility, but in 
reality the chief care should be to avert the accident 
if possible. Employers, as well as Mr. Fenwick, ad- 
mitted that further legislation was required, and the 
Home Secretary declared his intention to make provi- 
sion in his Factories Bill for the trades thereby 
affected. 





The new Factories Bill is rightfully regarded as an 
important measure. Its key-note is safety, but it has 
other provisions. The Bill pro to enable the 
Secretary of State for the Home ment to make 
regulations for the safety of persons employed in 


dangerous trades, and it provides a mode of procedure | PO 


for the consideration of objections to such regulations, 
while in draft, by a referee, who is neither to be an 
inspector nor a person who would be affected by the 
proposed regulations. A child is not to be allowed 
to clean any place under machinery in motion, if, in 
so doing, it is possible for him to come into contact 
with such machinery. Every steam boiler must have 
a proper safety valve and steam and water gauges ; 
it must be cleaned and examined internally at least 
once in three months, and be examined internally and 
externally by a competent engineer once in every 
twelve months. Thus, in so far as factories are con- 
cerned, boiler inspection is secured. The Factory 
Acte may be applied with modifications, to laundries 
carried on by way of trade or purposes of gain, 
with special provisions, as regards steam laundries, for 
regulating temperature and carrying away steam, and 
in every laundry brought under the Act, for the 
separating of stoves for heating irons from the ironing- 
room, against the use of gas-irons emitting noxious 
fumes, and for keeping the floors in good condition. 
In respect of bakehouses, after January. 1, 1904, all 
underground bakehouses, that is those whose floors 
are more than 3 ft. below the surface of the footway 
of the adjoining street, must be certified to be of suit- 
able construction. The — of a child under 
twelve years of age is specifically prohibited by the 
Bill. Other clauses deal with the two-shift system, 
with overtime, with out-workers, tenement factories, 
&c. When it is remembered that the terms factory 
and workshop are now of wide ——— the measure 
of the Home Secretary may well be regarded as im- 
portant and far-reaching, but it does not depart-from 
the lines of legislation already familiar in such Acts. 
The provisions relating to laundries are extensions, 
but they are on the lines of safety to the persons em- 
ployed, and for insuring healthful conditions. 


By the acvident of the speedy termination of the de- 


bate on the Boilers’ Registration and tion Bill, 
the — of old-age pensions came on for discussion 
on Wednesday in last week. Sir Fortescue Flannery 
moved the second reading of his Bill for making some 
provision for placing members of friendly societies in 
@ position to receive pensions, under certain conditions, 
at the age of sixty-five years. The proposed pension 
was 5s. per week, two-thirds to be et by Parlia- 
ment and one-third by the local authority. e mover 
estimated the cost at about 24 millions sterling a year. 
It was objected that the plan suggested was only “an 
extension of outdoor relief, and that in a wrong direc- 
tion.” This is hardly the case, for if any section of 
the people deserve encouragement it is that section re- 
—_ by friendly and other thrift societies. The 
vernment objection to the Bill was that the whole 
uestion of cost must be considered, which was not 
one by the Select Committee of last Session. Mr. 
Chaplin stated that the estimated cost was 10,000,000/. 
now and 15,000,000/. later on, The Bill was talked 
out after about an hour and a half’s debate. The 
only labour member who spoke in the debate pleaded 
for those who could not afford to make provi- 
sion in friendly societies. Surely there ought to be 
some distinction between the thrifty and the thrift- 
less. Workmen themselves denounce the non-union 
man who refuses to contribute to the union, and 
et demand that Government shall take care 
im. Take a concrete case. The Amalgamated 
Society of Engineers, and all the trade unions on that . 
model, keep their own unemployed, sick, disabled, 
and aged members, and yet contribute their share to 
the poor and other rates. Surely such provision de- 
serves consideration. The idea of old-age pensiops is 
admirable. Pauperism is hateful to the really. in- 
dustrious classes. But there ap to be a section 
whose aspirations do not soar above the workhouse. 
— scheme which makes no difference in treatment 
will be unjust and harmful, and will cause opposition 
even in the ranks of labour. 





The report of the Ironfounders for the current month 
states that there isa continuance of general activity in 
this branch of trade. The number on donation benefit 
had decreased by 30, and those on sick benefit by 21, 
in the month.. It states also “that there are also 
more new orders reported to be in sight, so that there 
is every promise of a continuance of the present 
general activity.” The returns as to the state of 
trade confirm this view. Out of 125 branches, only 
one, with 81 members, reports short time, the same 
as in the previous month, but with one member less 
affected. Out of the total, 86 branches with 11,907 
members, report trade as te Bod this shows an 
increase of six branches, with more members t! 
last month. Then 32 other branches, with 4866 mem- 
bers, report trade as good ; so that 118 branches, with 
an aggregate of 16,773 members, notify in the returns 
that employment is very , or good, The total 
number in receipt of benefit was 1924, or 51 fewer 
than in the month previous. Of that total 326 were 
on donation benefit, 670 on sick benefit, and 853 on 
superannuation allowance. The other 75 were re- 
rted to be unemployed, but out of benefit. Not a 
single member was on dispute benefit, and only two in 
the previous month. The total number of members was 
17,947 ; the total balance in hand was 94,083/. 12s. 6d., 
an increase of 1452/. 6s. 2d. in the month. The cost 
of all benefits was 84d. per member per week. The 
funds have increased .by 22,2677. 3s. 9d. since the 
February report of last year. As regards the advance 
in hee. movement, the Wakefield members have been 
conceded the advance of 2s. per week as requested, 
‘‘ without the slightest friction.” In other places the 
negotiations have been carried on in the same spirit 
of conciliation. The report gives at some length the 
proceedings of the Federation, particularly as to the 
map ing out of the United Kingdom into districts, of 
which there are eight: six to England and Wales, one 
for Scotland, with Glasgow as the centre, and one for 
Ireland, with Belfast as the centre, sub-centres Dublin 
and Cork. All the districts are large; that with 
London as a centre comprises 15 counties; No. 2 has 
13 counties; No. 3 twelve ‘counties; No. 4 seven 
counties ; No. 5 Yorkshire alone ; No. 6 four counties 
and Middlesbrough, with Newcastle as the centre. 
Thus is the work of the Federation mapped out for 


organisation purposes. 


According to the report of the Amalgamated Society 
of ters and Joiners, employment is very fair for 
the time of year. In the two first months there is 
generally a degree of slackness far greater than in any 
other months of the year. The past two months were 
not an exception, only that the slackness was very 
partial and comparatively light. The total number 
of members was 62,319, of whom 2009 were on dona- 
tion benefit, 1738 on sick benefit, and 827 on super- 
annuation allowance. Of the 2009 on donation benefit 
230 were in the United States, Canada, Australia, and 
the Cape, so that 1779 were reported as unemployed 
in the United: Kingdom, not a large proportion for 








this season of the ‘year. Another indication of rros- 
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erous trade is the termination of disputes more or 
ess in the men’s favour. At Newport, for example, 
the men were out on strike for 42 weeks, but the strike 
terminated in the second week in February, the rules 
contended for being agreed to and signed by the em- 
ployers, the men thereupon resuming work. In the 
shipyards, at Cardiff, Penarth, and Barry, disputes 
have also been settled, work having been resumed at 
those places. At Cardiff the dispute was over the 
hour system, which the employers wanted to intro- 
duce, as against the day system hitherto in vogue. 
The employers made concessions which the men agreed 
to, and the rules drafted were signed. Only in one 
instance are members warned of a pending dispute, 
namely, at Rochdale, where they are requested to see 
the branch secretary before accepting employment. 
The absence of disputes is an encouraging sign. The 
levelling-up process has been going on for a long time, 
so that wages are now more see Bs than they have 
ever been. Uniformity is not really sought, but what 
is desired is that there shall not be such a wide dif- 
ference between the high and the lower levels of rates 
in the various towns of the kingdom. The chief agita- 
tion now carried on is as regards the fixing of ‘‘ joinery 
manufactured under unfair conditions.” Two proposals 
are before the Council from various branches, one to 
— a list of firms making joinery under fair con- 

itions, the other a list of those whodo not. Of course, 
this covers the whole ground. Formerly the building 
firms prepared their own joinery, now a good deal of 
it is manufactured by firms having expensive machi- 
nery, while a good deal is imported from abroad. 
Both will be affected by the resolutions of the branches, 

As regards employment, there is very little, if any, 
change in the position of the engineering trades 
throughout Lancashire. ming pressure is felt 
in some branches of the machine-tool industry ; 
but makers are still sufficiently full of work 
for some time to come to insure steady employ- 
ment. The heavy stationary engine builders com- 
plain of a lack of new orders to replace those 
running out; but in the lighter sections of high- 
class work, especially for engines required for 
electric driving, they are as much pressed with new 
orders as ever. Hydraulic engineers also continue to 
be re busy, having quite as much work as 
they can undertake ; although there is a lessening pres- 
sure as regards the lighter classes of pumps, owing, it 
is said, to the war in South Africa. Locomotive 
builders are full of work ; sufficient, in fact, to carry 
them well into next year. Boilermakers are likewise 
full of work, in some cases for some time ahead. 
Makers of textile machinery are mostly well engaged ; 
but in the spinning sections there is less pressure than 
there was some time ago. On the whole, there is little 
to complain of as regards all those branches, and others 
of a like nature, users of iron and steel. The iron 
trade has been quiet; consumers being content to 
purchase only for present requirements, without com- 
mitting themselves as to the future. Prices have been 
maintained ; but there appears to be hope of easier 
terms pregently. Finished iron makers, on the other 
hand, are sufficiently full of orders, and apparently do 
not anticipate a decline in prices. The steel trade is 
active, and prices firm. Generally the position is more 
favourable to producers than to consumers. 





There is no slackening off in activity in the iron and 
steel trades in the Walvis district, although 
both consumers and exporters are more immediately 
concerned with obtaining deliveries on accepted con- 
tracts than with entering into negotiations for fresh 
bargains. Those whose present wants are fairly well 
covered prefer to hold back orders for future deliveries, 
in the hope that later on they will be able to renew 
expiring contracts on easier terms. The ironmasters 
do not hold that view ; they consider that the present 
high rates will be adhered to for some time to come, 
This view is supported by the dearness of fuel and 
ig iron. Moreover, there is every probability of a 
urther advance in ironworkers’ wages at the next 
ascertainment of the average selling rates of all classes 
of iron, which will help to keep up the rates for at 
least the two months » Ane which the advance will 
operate, The advance in wages follows the rise in 
prices, and vice versd a decrease in es follows lower 
rates. The experience of the members of the Un- 
marked-Bar Makers’ Association indicates that lower 
rates are not probable at present, for they can easily 
obtain an advance of 5s. per ton on the minimum 
uoted rates, and some are already advocating a 
urther advance of 103. per ton at the next quarterl 
meeting. Others think that —, advance will 
seriously check the demand. Merchants are buying 
freely where they can for the supply of their own cus- 
tomers and for foreign and paca markets with whom 
a good trade is being done. The sheet trade generall 
is buoyant, and for hoops and strip there is a bris 
demand. The steel woke. is full of activity, and the 
selling prices are firm. The various iron and steel- 
using industries continue busy in almost all branches 
in the engineering and allied trades, and also in the 





hardware industries, both light and heavy. Indeed, 
it can scarcely be said that there is any material 


slackening down in any branch of ae in the 
district. If such should arise, the probability at pre- 
sent is that it will result from the high price of 
material rather than from a decrease in the demand. 





In the Birmingham district the tone in the iron 
market last week was ecarcely as strong as a month 
previously. There were signs of a possible drop in 
prices. There was no scarcity of work in oe depart- 
ment, but orders were being rapidly worked off, and, 
it is reported, they are not quite so spontaneously 
replaced. Buyers, it is said, now want a little tempt- 
ing. Speculative buyers are checked by the high rates. 
Merchants who had been buying to hold for a favour- 
able opportunity have begun to sell, thus to some 
extent bearing the market. Nevertheless, the tone 
generally has been healthy, as the weakness indicated 
was regarded astemporary only. American producers 
have been sounding the market, both for iron and steel, 
but their quotations have not been such as to tempt 
business. In the finished iron departments a steady 
trade continues in all the best descriptions. Makers 
of bars hold out for full rates, and, as a rule, get them 
with no difficulty. Hoops and strip have been sold 
at slight concessions on full rates. In galvanised 
sheets the immediate call is not quite so heavy, but 
some good orders are on hand. Exports have not 
much increased in volume, but the rise in values is 
apparent, -_ to the completion of old, low-priced 
contracts, the higher rates coming into the returns. 
The chief markets have been Australia, India, and 
South America. The producers of steel have enough 
orders on hand to last for some time, and the rates are 
firm all round. The iron, steel, and metal-using in- 
dustries are mostly busy, with here and there some 
quieting down. On the whole, there is little to indi- 
cate any turn of the tide towards slackness, but the 
high price of fuel and raw material is felt. 

he dispute in the rivet trade is not settled yet. 
The workers, it appears, have taken the rather un- 
usual step of refusing the terms offered by certain 
employers until all make the concessions asked for. 





The representatives of the employers and operatives 
in the cotton industries of Lancashire have had a 
further conference as to the establishment of a per- 
manent conciliation board, but matters were not sufli- 
ciently advanced for any definite action. This does 
not mean that serious difficulties have supervened ; it 
is ho that a full discussion of all controversial 
questions will end in an agreement when the scheme 
is finally proposed. Meanwhile, the joint committee 
continues its work as heretofore. 





The picketing case of Lyons v. Wilkins and others, 
in connection with the Fancy Leather Workers’ strike, 
has suddenly collapsed. It has cost alot of money, 
and has been before the public for three or four years, 
and is an instance of the Law’s delays. Mr. Justice 
North granted an interim injunction restraining the 
union from continuing picketing during the dispute. 
That decision was upheld by the Court of Appeal. The 
plaintiffs further appealed for a perpetual injunction, 
which was ek y Mr. Justice Byrne; this was 
upheld on appeal in the same court. Then it was de- 
termined to carry the case to the House of Lords. Now 
the case has been withdrawn, on the plea of want of 
funds. The rich trade unions seem neglectful of an 
opportunity to test the question of picketing—what 
may and what may not be done. 





The “ labour unions,” comprising sections of various 
trade unions representing labourers more or less skilled 
and unskilled, are agitating for an advance of 10 per 
cent. in wages on the Tyneside and the north-east 
coast. The united bodies represent, it is affirmed, 
some 22,000 workers, and have considerable funds at 
their back. 





It is reported that the Government narrowly es- 
caped a defeat on Friday in last week over the ques- 
tion of a minimum wage for labourers in the Admi- 
ralty Departments. r. Goschen was pressed to 
make a concession, but refused, though it is eaid he 
was pressed by the Whips. The result was that in a 
division one of the Whips had to go into the lobby 
against the Government, he having pledged himself to 
support the claim when a candidate for a seat. 





The London Plasterers are again in dispute, a num- 
ber of men having struck work in the early part of last 
week, It arose over a rule, thought to be necessary 
by the Employers’ Association to avoid friction, but 
which the Operatives’ Union deny to be necessary. 
Negotiations led to the resumption of work by most of 
the men under the old conditions, and it is hoped that 
a satisfactory settlement will be effected. 


The rivet-heaters’ strike on the Clyde, involving 
fully 10,000 hands, was temporarily settled by the 





men resuming work for one month on the old terms, 
pending negotiations with the employers. 


In Northumberland and Durham the miners favour 
a larger demand than the employers have conceded, 
and there is some friction in consequence. The miners’ 
officials in these two counties have not a bed of roses 
just now ; as | have all their work cut out to satisfy 
the cravings of the men for higher wages. 








The general strike of glass makers in the Charleroi 
district of Belgium ended last week, after six weeks’ 
duration. The men had to yield, and resumed work 
unconditionally after much privation. 


The strike of miners in Bohemia, Moravia, and 
Silesia continues. Negotiations have from time to 
time been going on, but with no success so far. The 
men claim an eight-hour day, instead of ten as hereto- 
fore. The intervention of the Government is asked 
for by the Socialist and some of the Liberal deputies, 





Coat In Russta.—The output of coal in Russia in 1877 
was 1,774,193 tons. In 1898, the corresponding total had 
been carried to 12,032,258 tons. The demand for coal 
has much increased in Russia of late x, in consequence 
of the growing dearness of wood. There has also been a 
large increase in consumption, in. a of the pro- 
gress of railways and metallurgical industry. A large 
proportion of the annual consumption of Russia has 
accordingly to be obtained from external sources. 





YORKSHIRE COLLEGE ENGINEERING Socrety.—Mr. H., 
J. Graves, the vice-president of the Derbyshire Engi- 
neering Association, read a paper before the members of 
the Yorkshire College Engineering Society on Monday, 
the 26th ult., on ‘‘The Mechanical Treatment of 
Coal and its Influence in the Construction of Modern 
Boiler-Houses.” Mr. Wilson Hartnell presided. The 
lecturer pointed out that the three most important fea- 
tures in connection with a system of distributing coal 
were that: (1) It should be expeditious ; (2) more or less 
automatic ; and (3) involve ample storage capacity. By 
means of diagrams, Mr, Greaves led to describe the 
method adopted at the Whitechapel -road (Leeds) 
Electric Light Generating Station by Mr. Harold 
Dickinson. By this method the coal is first sifted 
through a screen, then conveyed by means of an auto- 
matic feeder (to — the supply per hour) into 
an elevator, from which, by means of push-plates on 
= — a, the — is ~_ Fy tages 

into oppers _p! over the fires for the pur- 
pose of reodi ving it. Double handling is involved, but 
that could hardly be helped under the conditions prevail- 
ing at the Whitehall-road Station. The lecturer next 
roceeded to describe the system adopted at the Crown 
Point Generating Station, where the push-plates are sup- 
rted on rollers, thus involving less friction. The coal 
is here raised from barges and conveyed direct to the 
boiler-house. A newer system in use at the Kensington 
Electric Lighting Station was also illustrated. This 
London station is self-contained, and as it is in a densely 
populated part, the utmost economy of space has had 
bo be practised. A storage capacity of 650 tons of coal 
has, indeed, had to be develo; within an area (contain- 
ing seven boilers) of some 135 ft. long by 46 ft. wide. As 
a virtual outcome of Greaves’s lecture, Mr. H. L. 
Dickinson arranged for the members of the Yorkshire 
College Engineering Society to visit the Whitehall-road 
Electric Light Station, when the coal-handling plant 
would be practically expounded. 





Our Rais ABroaD.—The exports of rails from the 
United Kingdom in February were 26,837 tons, as com- 
pared with 33,350 tons in February, 1899, and 40,642 tons 
in February, 1898. The demand accordingly fell off 
rather appreciably last.month, although the exports to 
Japan were 4670 tons, as compared with 162 tons, and 
172 tons respectively ; those to Mexico, 6095 tons, as 
compared with nil, and 40 tons respectively ; and those 
to the Argentine Republic, 4036 tons, as compared with 
225 tons, and 4163 tons an pig _A great contrac- 
tion in the demand occurred on Indian account, the 
exports to British India oppo | been only 10,158 tons, as 
compared with 22,016 tons, 17,322 tons respectively; 
British South Africa only took 1278 tons, as compar 
with 1235 tons, and 9097 tons respectively. The aggre- 
gate exports in the first two months of this year 
were 67,688 tons, as com) with 66,220 tons in 
the corresponding period of 1899, and 103,766 tons 
in the combnpunaian period of 1898. The exports to 
Egypt declined, to February 28 this year, to 8376 ome, 
as compared with 17,275 tons in the corresponding — : 
of 1899, and 17,344 tons in the corresponding period 0} 
1898; those to the Argentine Dy ge to 7690 tons, a8 
compared with 293 tons and 15, tons respectively ; 
those to British South Africa, to 10,491 tons, as monpere 
with 1840 tons and 17,310 tons respectively ; and t = 
to British India, to 18,186 tons, as com: with 42, : 
tons and 42,474 tons respectively. On the other hand, 
Denmark took 5463 tons of rails from the United King- 
dom in the first two months of this year, as —— 
with 374 tonsand 1702 tons respectively ; Japan, 5330 “oe 
as compared with 167 tons and 609 tons respectively ; 
Mexion, C106 tam soem with 4 tons an ae 
respectively ; Uraguay, : 

3 A rite gel sempnotlvely 5 and Australasia, ether 8 
as compared with 7428 tons and 5136 tons resp wr, 
The recurrence of famine difficulties in India 1s, © 


course, not calculated to assist the Indian demand, 
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PORTABLE PNEUMATIC TOOLS.* 
By Mr. Ewart C. Amos, Member, of London. 
(Continued from page 336.) 
PorTABLE DRILLS. 

Tue many advantages to be derived from the applica- 
tion of compressed air for the purpose of driving portable 
drills are probably more apparent than in the case of 
either hammers or riveters. In the author's opinion, 
the portable pneumatic drill, with its many applications, 
will soon be recognised (if it is not already) as one of the 
most important additions that have been made in recent 
times to our stock of labour-saving machines. A great 
deal of work, which for economic reasons had before to 
be drilled in the shop previous to erection, can now be 
drilled in sitd, and the result, besides being more satis- 
factory in itself, has considerably reduced the cost. 


‘* Little Giant" 
Portable Air-Drill. 
Fig.22. 





Besides drilling, portable pneumatic drills can be used 
for reaming, tapping, tube expanding, cleaning castings, 
boring wood, screwing nuts on to bolts, boring cylinders 
and Corliss valve seats, grinding steam-pipe joints, turn- 
ing up crank and car-wheel "ge in position, and a variety 
of other purposes which will readily suggest themselves. 
The metho e which compressed air is utilised for 
driving the drills is generally by means of single or 
double-acting cylinder motors, the cylinders of which are 
sometimes fixed and sometimes oscillating, and these 
again actuate suitable mechanism for driving the bit, and 
are-encased in the body of the drill. The piston air drill, 
as it may conveniently be termed, has become a very im- 
portant factor in boiler work, shipbuilding, and construc- 
tional work generally. As a reamer or tube expander the 


Taste IIT.—Pnewmatic Drills. 
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TypPr.—“ Little Giant” (Figs. 22 to 25). 
Ib. cub. ft. 
0 per min. 
45 125 2} | 45 |8-in. holes in metal 
4 35 190 1, | 85 6 j2in ls 
19 250 Gra tens. ge |S Seana 
3 8 | 1. esa ees }-in. ” ” 
Type.—“‘ Whitelaw” (Figs. 26 and 27). 
; 1000 } 15 | }-in. holes in metal 
; 14 720 4 20 ~=|3-in. holes in soft wood 
8 29 250 1 25 |For tube expanding 
39 120 pt ae ees 3-in. holes in metal 
Type.—“ Boyer ” (Figs. 28 and 29). 
: 46 180 1; | 30  {3-in. holesin metal 
41 240 1 25 11 ” ” ” 
6 17 50 J |} ” ’ 
: ” i 20 \ | 3.in. holes in soft wood 


| 
Saving over hand labour is very 
ged t . work is turned out much faster—a great point 
nol bs ipbuilding. Pneumatic drills are made in a large 
gr T of sizes, from light drills suitable for small holes 
uP to powerful ones developing 2 to 3 horse-power. 


t, and at the same 








* Paper read before the Institution of Mechanical 
Engineers, 








The latter are capable of driving bars for boring work in 
position, or re-turning crankpins, &c., and their range of 
usefulness: is very large. They can economically 
worked with 60 Ib. to 80 Ib. of air pressure. 

Fig. 22 shows an outside view of a “‘ Little Giant ” port- 
able airdrill. Fig. 23 (page 366) is a longitudinal sectional 
elevation taken on lines 1-1 of Figs. 24 and 25. Fig. 24isa 
cross-sectional view taken on line 2-2 of Fig. 23. Fig. 25 
is a similar view taken on lire 3-3 of Fig. 23. In this 
type of drill the motor consists of four single-acting cy- 
linders arranged in pairs, and having each pair of pistons 
connected to opposite ends of a double crankshaft. The 
pistons of each pair travel in opposite directions at all 
parts of the stroke to effect smooth running. The cylin- 
ders are controlled by balanced piston valves set to cut 
off at five-eighths of the stroke, and should, therefore, 
prove economical. Referring te Figs. 22 to 25, A is the 
main casing, which contains the mechanism; B and B? 


*“ Boyer” 
Piston Air Drill. 
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Regulating Valve, see above. 
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are one pair of cylinders, and C and C* the other, and 
arranged at right angles to each other and connected to a 
common crankshaft D. By this arrangement a dead 
centre is avoided. The air admission and exhaust is con- 
trolled by two piston valves E and E', shown most clearly 
in Fig. 24. These are worked by small eccentrics off the 
crankshaft, and serve to control the four cylinders; f is 
the main pressure chamber, having communication with 
the supply pipe H. Fig. 24 shows one of the piston 
valves in section, from which it will be seen that it is 
reduced in diameter in the centre, and is hollow. The 
arrows show the direction taken by the air. Cylinders B 
and B! receive air communications through f? and f?, 
and cylinders C and C! through c* and c*, the exhaust 
taking place through the interior of the two valves. 
Fig. 24 shows the action to be as follows: f is full of live 
air which is blowing through c* and f°, to supply cylin- 
ders C! and B', whilst cylinders B and B! are exhausting 
through f? and c® into the centre of the valves, and thus 
tc the atmosphere. Referring to Fig. 23, k and are 





gear wheels by which the rotary motion of the crankshaft 
is conveyed to the part K, which is fitted with a suitable 


be-| drill holder or chuck. L is a threaded sleeve, which, in 


conjunction with L' and other parts, ome for the 
as down of the drill. Fa gh - erg with . 
simple reversing arrangement (not shown on wing 
which mg to do all classes of work for which 
drill is suitable. : 

Fig. 26 shows the interior of a ‘‘ Whitelaw ” drill with 
half the casing removed, whilst Fig. 27 shows peed ee 
of the air leading to the cylinder and the od of 
reversal. This type of drill is actuated by two double- 
acting oscillating cylinders A and B, driving a crankshaft 
C, to which is attached a pinion D driving the gear 
wheel E attached tothe drill spindle. Its action is there- 
fore at once seen, and reference to the cross-section, 
Fig. 27, will show that by rotating the milled handle F 
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which gears into a short rack G at the end of the lever 


Fig.28. Vertical Section 
through centre of Machine. 














Lid 











Exhaust 


Fig. 29, 


Horizontal Section 


through centre of Cylinders. 












Scale 3th, 





H, the hollow portion I changes its position, with the 
result that reversal takes place in the tesa! way ado 
in oscillating cylinders. The exhaust is made into the 
casing and escapes through suitable apertures. The 
reversal is instantaneous, and the machine 1s well adapted 
for all kinds of drilling, tapping, tube expanding, wood- 
boring, &c., the reversing arrangement iall mrpars 4 
itself for such purposes. The machine is supplied wi 
ample lubrication, and is fitted with ball bearings through- 
out. : : 
Fig. 28 illustrates a transverse vertical section of a 
yer” piston drill, and Fig. 29 is a horizontal section 
taken t) h the centre of the cylinders. The machine 
consists of three parts: 1. The upper housing into which 
the throttle-valve and steadying handle are screwed, 
and which forms a live-air chamber carrying the 
motor. 2, The diaphragm which forms the lid or cover 
of the upper housing or live-air chamber, and through 
which the hollow exhaust spindle projects. 3. The lower 


“ce 





housing secured to the upper housing by means of screws, 
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PORTABLE PNEUMATIC TOOLS. 


“Little Giant" Portable Air-Drill. 
‘Fig. vA. Fig 25. 
Section on 3-3. 


“ 


Fig 28. 
Longitudinal Section on 1.1. Section on 2-2. 
Looking towards Drill. 
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F ‘*Whitelaw"’ Drill. 


Fig.27. 
Section at X 





Fig .26. 
Plan with Cover removed. 
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and ey, | the gear-wheel rack, bearings for drill| A Capz Tramway.—We learn that engineers have been | were only 3603/. as compared with 1,365,927/. in February, 
spindle, &c. The motoris in the form of a three-cylinder | laying out a new tram line which is to connect Cape | 1899, and 865,808. in February, 1898. The value of the 
single-acting oscillating engine, the cylinders being carried | Town and Sea Point with Camp’s Bay and to go over | gold imported into the United Kingdom in the first two 
in a rotary frame. This frame consists of an ee and | the Kloof. months of this year was 7,012,436, as compared with 
lower plate, and is triangular in shape, as shown in ——— 4,631,371. in the corresponding period of 1899, and 
Fig. 29, and is free to revolve round its centre on two| Our Locomorivk Exports.—-The new year has begun | 4,817,181/. in the corresponding period of 1898, The 
bearings, the lower one being a hollow shaft, and con- | well as regards our locomotive exports. The value of | large increase in the imports to February 28 this year 
nected by gearing to an internally toothed wheel in the | the engines despatched from the United Kingdom in| was due to the fact that the gold imported from 
lower half of the casing. The admission of air to the| February was 121,588/., as compared with 75,214/. in|Germany in January and February was valued a‘ 
cylinders is regulated by the valves formed in the pivots | February, 1899, and 50,880/. in February, 1898. Last | 1,721,083/., as compared with 54,225/. and of 70,380/. 
upon which the cylinders vibrate. The cylinders are |month’s figures were hel up by the exportation | in the corresponding periods of 1899 and 1898. Gold 
single-acting, and the inner ends are open, and therefore | of engines to British India to the value of 58,646/.,|was also received from the United States to Feb- 
air under pressure, of which the upper casing is always|as compared with 25,626. in February, 1899, and|ruary 28 this year to the extent of 2,574,271/., as com- 
full, has free access to the pistons on that side. It would | 13,232/. in February, 1898. The aggregate value of | pared with 2782/. and 56247. On the other hand, gold was 
seem, therefore, that air being admitted through the | the locomotives exported to February 28 this year was | only received from South Africa in the first two months 
pivot valves would only produce equilibrium, but since | 267,695/., as compared with 166,657/. in the correspond.- | of this year to the extent of 19,9732., as com wit 
one of the cylinders is always open to the exhaust through | ing period of 1899, and 119,742/. in the corresponding | 3,209,285/. and 2,893,5377. British Indian gold was im- 
the hollow bearing of the trisngnlar frame this equilibrium | period of 1898. The value of the engines exported to | ported to February 28 this year to the value of 193,662, 
becomes disturbed, and the compressed air has full effect Routh America in the first two months of this year was | as com with 275,565/. and 275,050/.; and Australa- 
upon each piston as the valve comesin line with the exhaust. | 45,554/., as compared with 21,500/. and 8265/. respectively, | sian gold to the value of 897,425/., 630,861/., and 616,327/. 
he cylinders are constructed of steel tubes, and are fitted | while British South Africa took engines to February 28 | It will be seen that Australasia is, for the time being, our 
with trunk pistons, having their connecting-rod ends | this year to the value of 43,741/., as compared with | most important source of gold supply. The value of the 
attached to a fixed crankpin common to them all; the | 15,193. and 4847/.; British India, to the value of 99,027/., | gol a from the United Kingdom in February heir 
pistons having been set in motion by the introduction of | as com with 71,315/. and 32,128. respectively ; and 855, ., a8 compared with 2,068,092. in February, 1899, 
compressed air into the proper casing and into the cylin- | Austi ia, to the value of 35,846/., as compared with | and 1,859,622/, in February, 1898. The 
der as already described, has the effect of causing the | 9915 and 51,360/. respectively. in the first two months of this year were 2, od of 
three cylinders, together with their triangular framing, to —— compared with 3,959,118/. in the corresponding eye 
rotate round the fixed crankpin, and thus transmit rotary | | Goup.—The imports of gold into the United Kingdom | 1899, and 5,348,231/. in the corresponding period of 18". 
motion to the spindle by means of the before | in Fe! were valued at 1,747,544/., as compared with | Gold was exported to South Africa in the first two mon 
referred to. This class of machine is fitted with a regu- | 2,200,734/. in February, 1899, and 756,069/. in February, |of this year to the extent of 440,000/., as comps f 
lator by means of which the power and speed of the drill | 1898. The receipts of gold from Germany and Holland | with 200,100/. and nil in the corres —< 
e other hand, | 1899 and 1898 respectively. The war <8 us ol r 


Igy eye op tem 1 Se a] the thes tetactnsl ubdpeodanian vibina fics Afton: \ettecs of uot aly onan salading 15 
or res’ of work done air , reference mus ree princi: - uc 1ons: t ca, ect of no Y grea’ . . 
Briti Tasiia, ned Ansieaeala—eonks suintoheh tealier | teens Seat Abie, but ‘has also involved an appreciable 








be made to appendix at end of paper. tish 
(To deliveries. The imports from South Africa in February | export to that quarter. 


be continued.) 
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“ENGINEERING” ILLUSTRATED PATENT together, the weld being” comp 


ComPrteD By W. LLOYD WISE. 


number of views given in the Specification Drawings is stated 
on pte where none are mentioned, the Specification is 
not illustrated. 3 
Where inventions are communicated from abroad, the Names, &£c., 
of the Communicators are given in italics. 
ies of Specifications may be obtained at the Patent Office Sale 
Bra. , 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. ; 
The date of advertisement of the tance of a complete 
Specification is, in each case, given after abstract, unless the 


Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months the date of 
the adverti + ni 56 ‘fcati 








of a plete Specification, 
ive notice at the Patent O, of ition to the grant of a 
Patent on any of the grow mentioned in the Act. 


ELECTRICAL APPARATUS. 


9660. C. S. Lemstrom, Helsingfors, Finland. 
Electric Influence Machine. [8 et ttcone 6, 1899. 
—The machine comprises a of concentric drums of dielectric 
material revoluble in o te directions, in which electricity is 
accumulated both from the inner surface of the inner drum and 
from the outer surface of the outer drum. The fixed spindle 
which supports the drums is mounted in insulating supports, and 
its ends are of metal, while its central portion is composed of in- 
sulating material. These metallic ends carry each a pair of col- 
lecting combs arranged opp site each other, one on the inside and 
the other on the outside of the drums ; the two pairs of combs 












































(266: @.) 


being diametrically opposite each other, the conducting ends of 
the spindle, to which they are attached, forming the poles of the 
machine. The drums are coated with metallic strips of about 
5 millimetres width, cemented to their surfaces, parallel with 
the axis ; and/each drum is provided with a transverse conductor 
furnished with brushes, the conductors being set at angles of 
90 deg. to each other. The machine is furnished with air-drying 
apparatus comprising a petroleum lamp, and the drums are sup- 
ported on cross-arms formed in the shape of propellers, which 
cause a current of dried air to flow through and over the drums 
(Accepted February 14, 1900.) 


4312, O. Imray, London. (The G. L. Thompson Manu- 
facturing Company, Chicago, U.S.A.) at, Welding 

paratus, [5 Figs.) February 27, 1899.—The seams of 
tubes, sockets, cycle fittings, and the like, are welded by heating 
the edges to be united by radiation from electric arcs, pressing 





edges together, and finally hammering or pressin 
rt rib formed along ‘the poe The om Hoh whic 


are ; 
~ jeterably carbon pencils adjustably mounted, pass through 


fu and several pairs of 


k 
chamber, one operator watching the heating 


1900.) 


Surface-Contact Electric 


from when the car has 





pa 


motor, and subsequently to the low-pressure or earthed main, to 
take the current leaving the car. 'wo skates or sets of skates 
are employed, one of which makes contact with a stud when con- 
nected to the high-pressure main ; and the other, when the stud 
is connected to the low-pressure main. Each stud must thus, of 
necessity, be connected to the low-pressure main before the car 
can leave it, and this constitutes the principal feature of the 
invention. It is, moreover, possible to run a car without earth 
return, and yet to use only a single row of studs. The coils which 

tuat e switches may be arranged either in series or in 
parallel, and both of these arrangements are described and illus- 
trated by means of diagrams. (Accepted February 14, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
4742. H. G. Colman, Birmingham. Manufacture 
f Illumina Gas. March 4, 1899.—The object of this 
invention is to increase the illuminating power of the , and 
to more completely remove the naphthalene therefrom. For this 
purpose, the gas, before it enters the condenser, is 
through a centrifugal separator, which may consist of a modified 
form of cyclone dust collector, furnished with means for admit- 
ting and discharging the gas, and for collecting and removing 
the tar. The temperature of the gas at this stage being about 
100 deg. to 140 deg. Fahr., the tarry particles are deposited, 
while constituents of low boiling point, such as benzene, are not 
removed, and only light hydrocarbons are deposited in the con- 
densers. These hydrocarbons, which readily dissolve naphthalene, 
are heated by passing through a coil in the foul main, and con- 
ducted to a washer in which the gas, divided into a number of 
fine streams, is through them ; the naphthalene is thus 
removed, while the gas is enriched by the vapour given off by the 
hydrocarbons. A portion of the gas, amounting to from 10 to 20 
per cent., is drawn off through a bye-pass before the gas reaches 
the condenser, and afterwards added to the cooled gas, the 
rtion of the hydrocarbon thus retained, serving to increase ite 
illuminating power. (Accepted February 7, 1900.) 


4749. C. H. Dent, Tamworth. Outside Incan- 
descent Gas Lamp. [2 Figs.) March 4, 1899.—The lamp is 
constructed so that a portion thereof is made to descend, and to 
cover up and protect the mantles, whilst the globe is removed. 
The details of construction may be varied according to the type 
of lamp to which the invention is —s its application to a 
gas ‘“‘arc” lamp being described and illustrated by way of 
example. The mantle cover or protector is adapted to slide on 
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the gas-supply pipe or pipes, and is supported by strips or rods 
which rest on the yy on lh the globe, and serve to support 
the cover normally in its ra position, and to return it to this 
position when the globe is replaced. On removing the globe for 
cleaning, the cover descends until it occupies a position in which 
it effectively protects the mantles from air currents; a stop or 
stops prevent its further descent. Various modifications of this 
device are briefly indicated. (Accepted February 14, 1900.) 


* Beckton, Essex, 
PP eo wen. December 31, {ae Anthrosne pon 


¥ uri- 
fied by means of liquefied ammonia, which dissolves the im —_ 
the anthracene toler insoluble therein. In apparatus descri 

and illustrated by way of example, liquefied ammonia under pres- 
sure is passed into an airtight receiver having a strainer in its 
lower part, on which pulverised crude anthracene is placed ; below 
this is a vessel in which the impurities are , and from 
which the ammonia is evaporated by heat or otherwise, passing 
in the gaseous form h a condensing coil above the receiver. 
The purified anthracene is removed from the receiver, and crude 
anthracence substituted therefor; and ammonia is in ad- 





may be used if d fred. he ee radiated 
esired. ie heat is rough 
elit in the underside of the chamber on to the article to be 





mitted, the thus continuously oe Be Bw oa 


welded, which is held in a ame 80 that the edges can be pressed 
ted by atreadle. Th a net ohay tae fi stip of the a aed 

ra! a le. e & us is preferably o' juplex 

Ind, 80 that two operators work at a single movable furencs 6591. Sir W. G. Whi 
and working the 
clamp, while the other is a seam, and replacing the 
SPECIFICATIONS | welded article by afresh one ; the 


rnace chamber being moved 
as desired from one operator to the other. (Accepted February 14, 


1765. 8S. P. Th Lond ° 
.. ompson, on, and M. Walker, 


r on. 

(5 Figs.) January 25, 1899.—This invention relates to those systems 
of electric traction in which current is supplied to the motors 
from studs or sections of rail, each of which, when supplying 
current to the motor, is connected by an automatic switch to the 
high-pressure main, and again automatically disconnected there- 
. In order to prevent any stud 

from remaining connected to the high-pressure main after the 
car has passed it,the switches are arranged so that a stud is first 
connected to the high-pressure main to supply current to the 





GUNS AND EXPLOSIVES. 


and Co., 
and J. Honner, for 

ells. [4 Figs.) March 27, 1899.—For the means of 

secu a band described in icant’s ion, 
No. 16,655, of 1898, now described may be su ited. The 
handle of the sling is cranked, and its ends are mounted in bear- 
ings fixed to one end of the band, and are provided with eccentrics 
embraced by straps on a plate g countersunk lugs — 
to enter holes in the other end of the band. When the has 
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been passed round a shell, the handle is turned down, moving the 
plate away from its bearings, and ——— increasing the length 
of the band, when the lugs can enter the holes. On turning up 
the handle the band is again shortened, so that the lugs cannot 
aed out through the holes, while the weight of the shell tends to 

eep the sling closed. A pin may be provided on the end of the 
band, to engage with a Y-cut on the plate, the insertion of the 
lugs in their corresponding holes being thus facilitated. (Accepted 
February 14, 1900.) 


7026. A. T. Dawson, Westminster, and J. Parker, 
Dartford, Kent. Percussion Primer. [1 Fig.) April, 
1899.—This primer, which can be introduced into the > ina 
gun, and fired by a blow, comprises a cylindrical casing having 
a front chamber charged with parser, a perforated and recesied 
anvil block screwed into the primer, a percussion cap held in the 
recess of the anvil block, a striker adapted to slide in a bore of 








the primer casing, and provided with a button head lodged in a 
recess of the er head, and a transverse safety wire holding 
the striker. en the charge has to be fired, a blow is struck on 
the bottom at the end of the stem of the striker; the safety wire 
is thus broken, and the front projection of the striker fires the 

ion cap, the flame from which passes through the rent and 
res the front powder charge. (Accepted February 14, 1900.) 


5349. A. B. Brown, Edinburgh. Reng Finder. 
{1 Fig.) April 1, 1899.—A sextant is adapted to used as a 
range finder, the ranges corresponding to the angles subtended 
by objects, the heights of which are either known or assumed, 
being marked on the index-plate. As these angles are small, the 
instrument is- fitted with gearing which multiplies the angle 
between the mirrors, the angle as indicated on the index-plate 
being, in the example of apparatus described by way of illustra- 
tion, 80 times that through which the movable mirror is turned. 
On the index-plate are a series of arcs corresponding with the 


heights, known or assumed, and a series of curved lines indicating 
the ranges, and intersecting the arcs at points corresponding 
with the angle subtended, at these ranges, by objects of the 
known or assumed heights. The index-arm is fitted with a radially 
movable pointer, which can be set to the uired height, and 
means are royided for adjusting the fixed fe movable mirrors. 
The movable mirror is ed by means of a cam operated by a 
es on = en ed aga of eps determines the ratio 
of the es through wi arm and mirror are turned, 
(A coopted February 14, 1900.) 


HYDRAULIC MACHINERY. 
5188. H, L. Doulton, Lambeth. Closet 


Supply 
Valve, (2 Figs.) March 9, 1899,—For the purpose of prevent- 
ing concussion due to the sudden closing of the id mag is 











attached to ite spindle a rod connected to a piston having a 
number of perforations covered by a loosely fitting metal disc on 
ite upper side. This piston works in a cylinder containing oil, 





process 
sensible loss of ammon‘a, (Accepted January 17, 1900.) 
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@ passage the cross-section of which can be regulated by means 
of ascrew. The piston, when at rest, occupies the upper portion 
of the cylinder, the supply valve being then closed ; on opening 
this valve, however, the piston descends, the oil passing upwards 
through the perforations therein. On releasing the valve, the 
piston slowly ascends, and the perforations being now closed, 
the oil is forced into the lower part of the cylinder through the 
port, at a rate governed by the regulating screw ; by means of 
which the valve is caused to close slowly, and concussion is pre- 
vented. (Accepted February 14, 1900.) 


1466. W.H.Moore,London. Tap. [6 Figs.) January 21, 
1899.—The bore of the - is tapered toward its outlet, and termi- 
nates in the seat of a ball valve, the ball of which normally closes 
the tap. Around the outlet is a sleeve, having at its lower end a 
grid or cross-piece, from which projects a rod, terminating in 
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a cup adapted to lift the valve from its seat when the sleeve is 
raised. The sleeve is furnished with a lifting handle, and has in 
its sides guide slots which engage stops on the body of the tap, 
and limit its motion in both directions. (Accepted February 14, 
1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


5949. E. Gearing, Harrogate, Yorks. Boiler Fur- 
naces and Flues. [1 Fig.) March 18, 1899.—A steam boiler 
furnace or flue, according to this invention, is formed with a 
series of annular arch-like corrugations J pm gern! outwardly into 
the water space of the boiler, connected by intervening ny a 

re 


tions of a less curvature, which project inwardly into the 








C949. 


space of the furnace or flue ; the thickness of the plate being varied 
in proportion to the diameter of the tube, so that the parts 
thereof which have the largest diameter have also the greatest 
thickness, whilst in those parts which have the smallest diameter 
the —* is proportionately diminished. (Accepted February 


7, 1 


6165. J.1I. Thornycroft, London. Steam Separator. 
{4 Figs.) March 9, 1899.—This steam separator, which is de- 
scribed and illustrated, in its application to a steam generator 
constructed in accordance with applicant’s specification, No. 5215, 
of even date herewith, comprises an inner chamber communi- 
cating with the steam main, and provided with steam inlets 
through its upper part; an outer chamber nearly or entirely 
surrounding the inner chamber, and provided with steam inlets 
through its upper part, and a water outlet at its lower portion; 
and a longitudinal partition between the two chambers and the 


Fig, 















































two sets of steam inlets, so arranged that the steam entering the 
outer chamber has to almost entirely around the outside of 
the inner chamber before it can enter therein, and that water 
entering the outer chamber with the steam, will be separated 
therein before the steam reaches the inner chamber. The water 
outlet pipe of the outer chamber terminates below the normal 
water level in the upper vess2! of the boiler, and is provided with 
a non-return valve, com a conical valve that closes against 
a seat in the lower end of the outlet pipe, and a spring which 
keeps the valve closed until it is opened by the weight of the water 
accumulated in the outlet pipe. (Accepted February 7, 1900.) 


5215. J. 1 Thecnpereds, London. Water-Tube 
Boiler. [4 Figs.) March 9, 1899.—This invention has reference 
to water-tube boilers of the “* Daring” type, such as are described 
in applicant’s prior specification, No. 17,809 of 1890, comprising an 
upper steam and water vessel, and three lower water vessels, be 
tween each two of which there is a firebox whose walls are formed 
by some of the bent tubes that connect the lower and upper 
vessels. According to this invention, each of the side lower water 
vessels is separately connected to the upper steam and water 
vessels, by external downflow tubes that are independent of the 
central lower water vessel and its downfiow tubes, so that each of 
the side vessels and the water tubes extending therefrom will 
receive their supply of water directly from the upper vessel, inde- 
pendently of the central lower v . The inner and outer groups 
of tubes form flues, the upper ends of which are in direct c mmu- 


nication with upwardly extending gas exit channels formed by 
and between walls or casings, the inner of which is arranged at 
some distance from the outer surface of the top portion of the 
upper steam and water vessel, whichis thus protected from the 
direct action of the heated gases. The upper versel is furnished 











with a steam separator, which may be constructed in accordance 
with applicant’s specification No, 5165, of even date herewith ; a 
separator so constructed is described and illustrated by way of 
= but is not an essential feature of this invention. (Ac- 
cepted February 7, 1900.) 


5979. W. Eaton, Preston. Injector. (2 Figs.) March 
20, 1899.—The injector comprises a hollow casting divided by 
diaphragms into three compartments, the first of which carries 
the steam nozzle, and is in communication with the water supply 
pipe ; the second compartment contains a “lifting and concen- 
trating cone,” in the top of which is an opening communicating 
with this compartment; and the third compartment contains a 
delivery nozzle, the bore of which has the form of a double cone 
or Venturi tube, The second and third compartments are in 





communication through a port provided with a lift valve, and a 
number of small ae at the junction of the concentrating 
cone and the delivery nozzle allow water to flow from the third 
compartment to the bore of the nozzle. On first turning on 
steam the lift valve is raised by the mixture of steam and air 
from the water supply pipe, the pressure of which is unable to 
overcome that of the steam in the boiler; on the entrance of 
water, however, the boiler pressure is overcome, the water being at 
first drawn into the delivery nozzle through the perforations at 
its base until the lift valve closes. (Accepted February 14, 1900.) 


23,238. E. A. Vetillard and E. Scherding, Paris 
Fuel Injector. [4 Figs.] November 21, 1899.—This invention, 
which has reference to applicant’s specification, No. 8589, of 1899, 
is designed to enable a stream of liquid and pulverised fuel to be 
injected either simultaneously or separately into a furnace con- 
suming solid fuel. The construction resembles that described in 
the prior specification referred to, with the exception that the 
cone which in the previous apparatus opened directly into the 
atmosphere, now contains another cone ‘always conical,” an 
aspirator supplying the annular space between these cones with 





a current of steam and air, which forms the vehicle for the pul- 
verised fuel supplied through the inner cone. Instead of steam, 
an oxygenating agent may be 7 to the annular space 
between the cones. The apparatus for supplying liquid and pul- 
verised fuel to the furnace differs from that described in the 
fication above referred to ; it is stated, only in respect of a 
supply to the “aspirator,” which injects the air and pul- 
verised fuel, independently of that which — the liquid 
fuel injector, so that either or both kinds of fuel may be injected 
at will. (Accepted February 14, 1900.) 


3407. V.C. J. Ortmans, Brussels. Steam Trape. 
{9 Figs.) (Convention date October 11, 1898.) February 15, 1899. 


—Two metal tubes having different coefficients of expansion are 
arranged lel to one another within the casing of the appa- 





ratue, their ends at one extremity being fixcd to the casing, and ! 





their ends at the other extremity being attached to a valve 
chamber with which they communicate. Pivoted to a bracket 
carried either by the valve chamber or by the casing, is a lever 
one end of which is jointed to one end of an adjustable rod, 
which passes through a supporting bracket carried by the 
casing, in which its other end is secured by screw nuts, 
which also serve to effect the adjustment. A coiled spring sur- 
rounding this rod tends to di the lever, and by adjusting 
the length of the rod, the position of the lever with respect to the 
valve spindle may be varied. The water of condensation enters 
the valve chamber through one of the tubes, and passing through 




















the lift valve therein, escapes through the other tube. Should 
steam enter the tubes, their expansion raises the valve chamber, 
and brings the outer end of the valve _— in contact with the 
lever, thus closing the valve ; should the pressure of the steam, 
and consequently its temperature, exceed a certain limit, the 
pressure of the coiled spring is overcome, and risk of injury to the 
apparatus is avoided. A modification of the apparatus, in which 
two tubes of like material inclined to each other, with a third 
tube or rod of material having a different coefficient of expansion, 
are substituted for the parallel tubes, is described. (Accepted 
February 14, 1900.) 


MISCELLANEOUS. 


4340. F. R. Lipscombe, London. Filter. [4 Figs.) 
February 27, 1899.—A hollow earthenware vessel is divided into 
three compartments, the highest and lowest of which are con- 
nected by a number of tubes open at both ends, and fastened 
into the plates which form the top and bottom of the central 
chamber. The upper ends of all of these tubes, except one, are 
stopped with caps, and perforated near the top of the central 
chamber ; and a spiral brush, made of fibre, bristles, or metal, 
furnished with a handle, is fitted to each tube, so as to be rw f 
accessible when its cap is removed. The liquid to be purified, 
being admitted into the upper compartment, descends to the 
lower through the open tube, and thence ascends through the re- 
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maining tubes, entering the central compartment, which may 
contain a filtering medium, through the perforations at their 
upper ends; it is thus split up into a number of small streams, 
and compelled to flow in a circuitous manner. Means other than 
the brushes, such as worms, cones, or baffle-plates may be sub- 
stituted for them if desired. The purified liquid is drawn off 
through a tap at the bottom of the central compartment, the 
— being collected in and removed from the lowest compart- 
ment. It is indicated that this apparatus may be applicable also 
to the purification of steam. (Accepted February 14, 1900.) 


6641. M. Fremery and J. Urban, Oberbruch, Ger- 
many. Artificial Silk. [8 Figs.) March 28, 1899.—The 
liquid used for washing successively through the cellulose 
threads wound on a number of rollers arranged one over the 
other, the rollers being moved from below upwards, and removed 
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for drying when all traces of the solvents have been removed. 
The prooses fs applicable to all classes of wound-up or ae 
cellulose products, and it is claimed that by means of it ‘d 
cellulose pon barat gg reg J washed with a small quantity of liqu 
which, it is stated, has not been possible heretofore. (Accepted 
February 14, 1900.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented aa 
United States, of Aner treames in the United States, may be 
rts of tri w 
consul ited, gratis, atthe offices of ENGINEERING 35 and 36, Bedford- 
street, Strand. 
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SOME IMPORTANT COMMERCIAL 
CASES OF 1899. 

From the numerous cases under the heading 
«Commercial Court,” which are to be found in the 
Law Reports, it would seem that as a tribunal 
‘for deciding abstruse questions in the various 
departments of commercial law, the Court estab- 
lished by Mr. Justice Matthew is coming more 
and more into favour. No statute was passed to 
lay down a code of procedure : a judicious modi- 
fication of the rules of pleading, coupled with a 
strenuous effort on the part of litigants (or their 
legal advisers) to avoid quibbles and legal tech- 
nicalities, has recently enabled the merchant to 
see his cause set down, tried, and finally disposed 
of, with a rapidity almost unprecedented in the 
annals of our judiciary. The querelous may ask, 
Is speedy justice found to bé satisfactory? We 
are tempted to answer Res ipsa loquitur : and to 
refer to the columns of the digests which are 
filled with the dicta and opinions of our two com- 
mercial judges—-the founder of the Court, and Mr. 
Justice Bigham. 

To compare the Commercial Court with that of 
a lay arbitrator is not our purpose. Suffice it to 
say that while the hearing of a cause before either 
of these tribunals comes on without delay, the 
decision of a judge can always be reviewed without 
difficulty in the Court of Appeal. Some say, no 
doubt, that the chief advantage of a reference is 
the finality of the award. But on the other hand 
it might be asked, which is better—an unrighteous 
decision which is final, or an unrighteous decision 
which can be overruled ? 

With these few words we pass on to consider 
some of the more important cases heard in 1899. 
The summary, however, does not claim to be com- 
plete, as there are many cases which owing to 
their length and complexity could not be ade- 
quately reviewed in the present article. Nor are 
all the cases under review chosen from among the 
decisions of the Commercial Court. There are 
others, which, owing to the important principles 
of law involved, have been thought worthy of 
notice. 

The principle that part payment of the purchase 
money obviates the necessity for the agreement in 
writing prescribed by the Sale of Goods Act, 1893, 
is sufficiently well known. Nevertheless, the 
question sometimes arises as to what constitutes 
_ payment. Thus in the case of Norton ». 

avison [(1899) 1 Q.B., 401], it was decided that 
where upon an oral contract for the supply of goods, 
it was a term of the contract that a sum of money 
which had been overpaid to the vendor upon a 
previous sale of goods by him to the purchaser, 
should be retained by the vendor on account 
of the price of the goods contracted to be sup- 
plied ; there was not a part payment which Would 
satisfy the provisions of Section 4, sub-section 1 of 
.the Sale of Goods Act, 1893. 

This decision follows that of Walker v. Nussey 
[(1847) 16 M. and W., 302], where it was decided 
that an agreement to set off a claim of the buyer 
against part of the price does not amount to part 
payment. 

The outbreak of war in any part of the world is 
sure to give rise to cases in the English Courts 
having regard to the extent of our commercial 
connection. The following case serves to show the 
effect of the Spanish-American War upon a con- 
tract the terms of which had not provided against 
such a contingency. 

By agreement in writing the defendants sold to 
the plaintiffs 250 bales of Manila hemp, shipment 
to be made from a port or ports in the Philippine 
Islands by sailer or sailers between May 1 and 
July 31, 1898 ; the agreement contained a clause 
that if the goods did not arrive from loss of vessel, 
or other unavoidable cause, the contract was to be 
void. In consequence of the Spanish-American 
War it was, in a business sense, impossible for the 
defendants to ship hemp by sailer between the 
Specified dates ; but in September they shipped 
hemp (which would otherwise have satisfied the 
contract) by steamer, and on October 27 declared 
tt against the contract ; the plaintiffs refused to 
ea this declaration, and returned it to the 
efendants, who, on November 4, wrote that it 
tion — only declaration that they were in a posi- 
iis Se make. It was decided that the stipulations 
peste shipment by sailer or sailers between the 
pecified dates were conditions precedent and the 


condition of the contract that it should be possible 
to ship by sailer between those dates; that the 
defendants were not protected by the express con- 
dition as to non-arrival of the goods, the non- 
arrival not having been occasioned by any unavoid- 
able cause within the meaning of the contract ; and 
that the damages were to be ascertained by refer- 
ence to the market price on November 4, the day 
on which the defendants finally notified their in- 
ability to make a declaration in accordance with 
the contract. [Ashmore and Son v. C. S. Cox and 
Co. (1899), 1 Q.B., 436.] 

According to the rule in the famous case of 
Hadley v. Baxendale [ (1854) 9 Exch., 341], which 
is now embodied in Section 51 of the Sale of Goods 
Act, 1893, the measure of general or ordinary 
damages is the estimated loss directly and naturally 
resulting from the breach of contract, for those are 
the damages which a reasonable man would con- 
template as the likely result of the breach if he 
directed his mind to it. From the following case 
it would seem that if A is compelled to defend legal 
proceedings owing to the default of B, the damages 
in a subsequent action by A against B may be made 
to include not only the costs of the original action 
but a reasonable sum in addition thereto. 

The plaintiff, a coal merchant at Cardiff, having 
contracted with shipowners for the supply of coal 
to their steamers there, entered into a contract 
with the defendants, who were colliery proprietors 
also carrying on business at Cardiff, for the supply 
to him of coal, which was expressly stated to be 
for shipment in those steamers. The defendants 
committed a breach of their contract in not sup- 
plying coal under it with reasonable despatch, in 
consequence of which the supply of coal to one of 
the steamers by the plaintiff was delayed and the 
steamer was detained. The shipowners thereupon 
made a claim of 1501. upon the plaintiff in respect 
of her detention, and subsequently brought an 
action against him to enforce their claim. The 
plaintiff gave notice of the claim and action to the 
defendants, who repudiated all liability, and refused 
to take up the defence, stating, however, that 
they considered the claim preposterous, and the 
amount of it excessive. The plaintiff thereupon 
defended the action, paying 20/. into Court, and at 
the trial he succeeded in showing that the sum 
so paid in was sufticient. He then brought an 
action against the defendants for breach of their 
contract. The judge at the trial found that the 
course taken by the plaintiff in defending the action 
against him was reasonable. It was decided that 
the plaintiff was entitled under the rule in Hadley 
v. Baxendale [(1854) 9 Ex., 341], to recover from 
the defendants as damages the amount of the costs 
reasonably incurred by him in defending the action 
against him over and above the amount which he 
had received for costs as between party and party 
from the plaintiffs in that action. [Agius v. 
G.W.R. Co. (1899), 1 Q.B., 413.] 

Cases are continually arising in which the ques- 
tion, What may be included under the term 
‘* general average” ? comes before the Court. Thus, 
in the case of the Anglo-Argentine Live Stock and 
Produce Agency v. Temperley Shipping Compan 

[(1899) 2 Q.B., 403], the plaintiffs shipped a dec 

cargo of cattle and sheep on board the defendants’ 
ship for carriage from Buenos Ayres to Deptford, 
under a contract which provided that the ship 
should on no account call at a Brazilian port before 
landing her live stock. The reason for this provi- 
sion was that by an order of the Board of Agricul- 
ture, foreign animals could not be landed in the 
United Kingdom if the ship conveying them had 
touched at a Brazilian port in the course of her 
voyage. During the voyage the ship sprung a leak, 
and the master, for the safety of all concerned, put 
into a Brazilian port for repairs. The plaintiffs 
thereby suffered loss in consequence of the live 


stock being unable to be landed in the United 
Kingdom, and having to be sold elsewhere at lower 
prices than would have been realised in the English 
market. 
to put into the Brazilian port, knew this would be 
the result of his so doing. 
depreciation of the live stock was a loss which the 
plaintiffs were entitled to have made good in general 


average. 


The master, at the time when he resolved 


It was decided that the 


Again, in the case of Ireland v. China Traders’ 


Insurance [(1899) 2 Q. B., 366], certain shippers 
chartered a ship to carry a -cargo of coals from 
Cardiff to 
the coal heated to such an extent that if the ship 


uimalt. In the course of the voyage 





declaration was bad ; that it was not an implied 





had continued her voyage, the ship and cargo would 





have been totally lost. The master, for the safety 
of all concerned, put into a port of refuge and 
landed the coal, which was subsequently surveyed 
and found to be in such a condition as to be incap- 
able of being carried with safety to its destination. 
The master accordingly abandoned the voyage, and 
the chartered freight was lost. It was decided 
that the freight had not been sacrificed under such 
circumstances as to make the loss the subject of 
general average contribution. 

Perhaps the most peculiar case heard in the Com- 
mercial Court during the year was that of the Steam- 
ship Isis Company v. Bahr, Behrend, and Ross 
[(1899) 2 Q. B., 364]. Therean action was brought 
against charterers for not loading a full and com- 
plete cargo of wet wood: pulp, It appeared from 
the charter party that the contemplated loading 
was to be in midwinter, at which time, as the evi- 
dence showed, wet wood pulp arrived at the port 
of loading, and was loaded, in a frozen condition. 
In this condition it would not stow so closely as 
when unfrozen, and consequently a lesser amount 
could be loaded than if the pulp had been in a 
normal condition. It was decided by A. L. Smith 
and Rigby, L.JJ., that the charterers in loading 
as much wet wood pulp in a frozen condition as the 
ship would carry, had performed their obligation to 
load a full and complete cargo. In the course of 
his judgment Vaughan Williams, L.J., said, that 
to relieve the charterers from liability it was not 
enough to show that wet wood pulp was habitually 
loaded in winter in a frozen condition, but it must 
also be shown that cargoes so loaded were accepted 
as full and complete.cargoes, and that as there was 
= of such a custom, the defendants were 
liable. 

A plentiful crop of cases has arisen in which the 
liability of shipowners and charterers for defects 
in the ship has been discussed. Thus in Marney 
v. Scott [(1899) 1 Q.B., 986], the fact: were that the 
defendant chartered for a single voyage a vessel’ 
which was at the time at sea and in ballast. The 
charter party declared that she was in every way 
fit for the service, and provided that she should be 
so maintained by the owners. On the afternoon of 
April 5 the vessel was put at the defendant's dis- 

sal in dock, and two hours afterwards the load- 
ing began, the defendant having contracted for the 
purpose with a stevedore who had engaged the 
plaintiff amongst others to carry out the work. 
Fifteen minutes later the plaintiff, in the course of 
his work, had to descend a ladder leading into the 
hold. The ladder came adrift, and the plaintiff fell, 
sustaining injuries for which he sued the defendant. 
It was held that the defendant was liable to the 
plaintiff, since it was his duty under the circum- 
stances to make some inspection of the vessel 
before allowing the stevedore and his men to go on 
board her, pr since the slightest inspection would 
have revealed the defective state of the ladder. 

A provision against liability for latent defects 
does not cover ‘‘patent” defects. Thus in the 
Waikato (owners of cargo on board the) v. New 
Zealand Shipping Company [C.A. (1899) 1 Q.B., 
56], a bill of lading contained, among other excep- 
tions, one which stated that the shipowner was not 
to be liable for loss or damage arising from ‘‘ defects 
latent on beginning voyage or otherwise ” in hull, 
tackle, boilers, or machinery, or their appurte- 
nances. It was decided, affirming the judgment of 
Bigham, J., that the exception did not cover a 
defect which was obvious at the commencement 
of the voyage. 
It seems that warranty of seaworthiness includes 
an undertaking that a ship shall be furnished with 
sufficient coal to enable her to proceed from one 
rt toanother. Thus in the case of the Vortigern 
1899), P. 140), the plaintiffs’ steam vessel left 
Cebu, in the Philippine Islands, for Liverpool, 
with cargo belonging to the defendants, shipped 
under a charter party and bill of lading giving 
liberty to coal at = on the way, and excepting 
the negligence of the master and engineer. The 
vessel called at Colombo, but did not take in a 
reasonably sufficient quantity of coal for the next 
stage to Suez, and when passing Perim (a coaling 
station) the master did not call there owing to the 
negligence of the engineer in not informing him 
that the coal was running short. In consequence, 
whilst proceeding up the Red Sea 50 tons of 
cargo were burnt as fuel in order to carry the 
vessel on to Suez, where she again coaled, and 
so was enabled to perform the chartered voyage to 
Liverpool. It was held (affirming the decision of 





1. 
G. Barnes, J.), that the defendants were entitled to 
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set off by way of counter-claim the value of the 
cargo burned against the freight, on the ground 
that, if the plaintiff shipowners, owing to the 
necessity for coaling, availed themselves of the 
liberty to call at ports on the way, they must make 
their vessel seaworthy at the commencement of each 
stage for the voyage—or stage of the voyage—she 
then enters upon, and in the circumstances of the 
case, the second stage was froin Colombo to Suez. 
The plaintiffs, therefore, could not rely on the ex- 
ception covering negligence of the engineer when off 
Perim, as by the insufficiency of coal when the 
vessel left Colombo the implied warranty of sea- 
worthiness had been broken. 

Where underwriters are under contract to defray 
the cost of all injuries and damages caused by 
perils of the sea, &c., an important question occa- 
sionally arises as to their liabilty to pay for the 
disposal of a discarded cargo. The following case. 
which came before the appellate tribunal on appeal 
from the judgment of Mr. Justice Bigham, appears 
to throw some light on the question. 

A ship, insured under a time policy on hull and 
materials, machinery and boilers, against perils of 
the seas and all other perils, losses, and misfortunes 
which might come to her hurt, detriment, or 
damage, was, during the currency of the policy, 
injured through a collision in the Thames whilst 
making for London, her port of destination, a hole 
being knocked in her bottom. Her cargo, cotton 
seed, through the action of the water and mud 
which came through the hold, became rotten, offen- 
sive, and worthless, and neither the cargo owners 
nor their underwriters would pay freight or take 
delivery. After the collision part of the cargo 
was put into lighters in order to allow the ship to 
be taken into dry dock, where she was temporarily 
patched. Subsequently she was towed to the Mill- 
wall Dock to discharge the rest of the cargo, and 
thereupon the sanitary authority of the district 
ordered her to abate the nuisance caused by the 
offensive condition of the eotton seed, and to re- 
move it. The ship accordingly was taken down 
to Dagenham Pier, and her cargo was there dis- 
charged by contractors on to land belonging to 
them. In an action on the policy by the ship- 
owners to recover from their underwriter the cost 
of dealing with the cargo between the date of the 
collision and the date of its arrival at Dagenham, 
and also the contractors’ charges for discharging 
and disposing of it there, it was decided that the 
plaintiffs were not entitled to recover any of such 
cost or charges. [Field Steamship Company v. 
Burr (1899), 1 Q.B., 579.] 

One other decision, of minor importance perhaps, 








is worthy of notice. In marine policies the word 
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Fics. 33 anp 34. CoMBINED CARRIAGE, AND TRIPOD AND LIMBER. 


‘*furniture” is sometimes used. This seems to 
include all parts of the equipment of the ship, 
although at the time of an accident they may be 
stowed away and out of use. Accordingly where a | 
ship is employed in the grain trade, and conse- | 
quently requires to be furnished with separation 
cloths and dunnage mats for the proper carriage 
of her cargo under the ordinary circumstances of 
that trade ; a time policy on the ship and its furni- 
ture will cover the cloths and mats, although on | 
the particular voyage on which the loss occurs | 
they are temporarily, owing to the special nature | 
of the voyage, not in use, but stowed away in the 
forepeak. [Hogarth v. Walker (1899), 2 Q.B., 401.] | 





MODERN FIELD ARTILLERY. 
(Continued from page 340.) 
THe Maxm Rirte-Caurere Gun. 

WE give this week illustrations of the latest 
mounts and carriages for the Maxim rifle calibre— 
a weapon which now needs no description, as its 
successful use in every war of modern times has 
made its general characteristics well known, and a 
detailed description of its mechanism has already 
been published in Encineerrmnc.* We therefore 








* See ENGINEERING, vol. Ixv., page 234. 


confine ourselves here to the most modern design of 
carriages for field use. : 

Combined Carriage and Tripod (Figs. 33 and 34). 
—The gun in this case, as shown on the illustra- 
tions on this page, is so mounted that it can 
be used either as a tripod or as a wheeled 
carriage. The gun is attached to a crosshead pro- 
vided with arms for supporting the elevating gear 
and shield. The elevating gear consists of right 
and left-handed telescopic screws. The outer screw 


‘is furnished with a handwheel and runs in a gun- 


metal socket or nut pivoted to the arm of the cross- 
head. This nut is fitted with a clamping screw. 
The top of the inner screw is attached to the elevat- 
ing joint bracket on the gun. The shield is made 
of nickel steel and is bolted on to the front arms 
of the crosshead by four bolts. The crosshead 
ships on a pivot, the rear part of which forms a 
bracket for the traversing gear. The traversing 18 
effected by the man laying the gun by means of 
the handles at the rear of rec, em which he holds 
one in each hand. Any desired amount of scatter- 
ing can be given by moving the stops on the 
traversing bracket, and oscillating the gun during 
firing, between these stops. _ : 
The lower of the pivot is made to receive 
the axle. On each side of the pivot are studs with 
wing nuts on which the front legs are pivoted, 
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and immediately above the studs are sockets into 
which the top part of the front leg links are placed 
when the mounting is used as a tripod. The legs 
are held in position by tightening up the wing nuts. 

When used as a wheeled carriage the front legs 
are housed alongside the trail and secured there by 
a strap. The trail is made of two tubes, one slid- 
ing inside the other, and is provided with a seat for 
the convenience of the man firing. The axle isa 
tubular one, and is attached to the pivot by two 
bolts with handles. It is also fitted with two double 
hooks for carrying an ammunition box. The am- 
munition box from which the gun is fed is placed 
on the ground on the right-hand side of the gun. 

Fig. 34 shows the mounting in firing position as a 
wheeled carriage, and to convert it into a tripod the 
strap securing the front legs to the trail is unbuckled, 
the front legs placed in their sockets, and the wing 
nuts screwed up. The two bolts securing the axle 
to the socket are withdrawn and the trail end lifted 
until the axle is released, when the axle, together 
with the wheels, are removed. The mounting is 
then ready for use as a tripod. 

This carriage is specially adapted for pack trans- 
port, one animal taking the axle and gun on one 
side, and the tripod on the other, while a second 
animal carries the wheels and necessary spare 
parts and tools.* 


Weight of Combined Carriage and wees 


Weight of gun eer ae 1b. 
= mounting is aoe iy) 

Diameter of wheels... sag io «. «© 42 in. 

Track of wheel a ou a ae 


Height of axis of gun ins his sod 5s 
The loads for pack transport are distributed as 
follows : 
First Mule (with Gun). 


Lb. 
Offside: Gun... 60 
an Axle 33 
» Hanger ... 10 
Near side: Tripod ... 85 
rea Hanger... ao ate eZ 8 
Saddle complete, with numnab, bridle, 
Total _ eae Sak 234 
Second Mule (with Wheels). 
One pair of wheels, one each side na 113 
ss hangers... ak she a 15 
Toolbox on top Kop so aa = 26.75 
Saddle, &c. f = un Be 38 
Total... bee Set a 192.75 
Third Mule (with Ammunition). 
Eight ammunition boxes, with belts... 64 
Two hangers ... te a ae = 22 
Two thousand rounds of ammunition ... 132 
Saddle complete, with numnabh, bridle, 
Total . ce ae 256 


This mounting is also used as an ordinary field 
carriage, in which case the trail is provided with an 
eye for limbering up. 

Limber for Combined Cariage and Tripod.— 
The limber used with this mounting, as shown in 
Fig. 33, is very simple, and consists of a light 
steel frame supported by brackets attached to an 
axle. It is fitted with a trail hook at the rear for 
attaching the gun carriage, and at the front on the 
splinter bar are brackets for supporting the shafts. 
Between the shafts is a hook for attaching the 
swingle tree of the harness. On the top of the 
frames are gun-metal guides, which correspond 
with grooves cut out in the sides of the ammunition 
boxes, and thus secure the boxes to the frame. 
The boxes are slid in from the rear, and are pre- 
vented from sliding out by means of a hinged door 
fitted with catches at the rear of the frame. A 
seat for the driver is supplied, and beneath this 
seat is ee a box containing spare parts and 
tools. The ammunition boxes are made of a width 
double that of the boxes generally used, and a 
longitudinal partition divides the box in two divi- 
sions, each holding two belts of 250 rounds. The 
boxes have hinged lids, and are fitted with cleats 
for carrying. As mentioned above, grooves are cut 
out in the sides of the boxes for securing the same 
to the frame. The limber carries the usual en- 
trenching tools, &c. 


Weights of Carriage and Limber. 


Weight of gun — Ib. 
aes mounting nes eg mre e 

a limber complete, with four 
ammunition boxes ins sak iss, Os 


-* This system was illustrated in | ENGINEERING, vol. Ixv., 
page 330, 





Weight of 4000 rounds of ammunition ... 260 Ib. 
Diameter of wheels .. ind na oo. - 42in. 
Width of track rl ae en Xd en's Me 


_ Field Carriage.—The field mounting as shown in 
Figs. 35 and 36, page 371, is a two-wheeled carriage 
consisting of a gun-metal socket, to which the axle 
and trail are attached, crosshead, elevating gear, and 
shields top and bottom. The upper part of the gun- 
metal socket forms a pivot for the crosshead, and 
the lower part serves as a supporting bracket for the 
axle and the lower shield. The rear part of the 
socket is extended to form a sleeve for attaching 
the trail tube. On the top of this sleeve is the 
traversing bracket, which is utilised also as a sup- 

ort for the crosshead arm, and carries the clamp- 
ing spindle with stops for limiting the training of 
the gun. These stops can be clamped in any place 
on the traversing bracket. 

The axle, which is attached to the lower part of 
the socket, is made of solid steel, and is drawn out 
at both ends to form arms for taking the wheels : 
on the axle there are two collars provided with lugs 
to which the lower shield is attached. These 
collars also act as shoulders for the wheel naves. 
The trail is made of steel tubing, and is attached to 
the rear part of the socket by a taper pin; it is 
provided with a trail shoe and eye, and also with a 
seat for the convenience of the man firing. 

The crosshead, which ships on the pivot, carries 
the gun, and has an arm extending to the rear sup- 
— the elevating gear. This also forms a rest 

or the ammunition , be from which the gun is fed. 

In front of the crosshead are lugs, to which the 
large top shield is bolted. The elevating gear con- 
sists of a plain bar of rectangular section supported 
in the arm of the crosshead by means of a pin. 
The top part of this bar is round and threaded, and 
fitted with a nut and handwheel. For great changes 
in elevation the bar is shifted from one hole to an- 
other and the pin inserted ; any fine adjustment is 
obtained by turning the handwheel. 

The top shield, which is attached to the cross- 
head, has provisions made for carrying two ammu- 
nition boxes, one on each side of the gun. These 
boxes are held in position by guides attached to 
the shield. At the top of the shield, immediately 
above the gun, is a water tank fitted with a tap 
and tube, the latter being attached to the water 
jacket of the gun. This enables the water jacket 
to be refilled by simply turning the tap. The tank 
is filled through the opening on the top of the 
same. The bottom shield, which is bolted to the 
socket and axle, has two brackets for securing an 
ammunition box. A leather bag is supplied for 
carrying a few spare parts and tools. 

In travelling, the mounting carries four ammu- 
nition boxes, of 450 rounds each, viz., two on the 
top shield, one on the lower shield, and one on the 
crosshead arm. 

The weights are as follow : 


Weight of gun aie ean soe <i 
Lenth ag #5 are roe os | 
Weight of carriage with four boxes 

= aM an ee son, ave SOAs 
Weight of 1800 rounds of ammunition... 120 ,, 
Diameter of wheel ... ss sh 13 eh 
Width of track... ike ae are 
Height of axis of gun 37 ,, 


Light Cavalry Carriage (Figs. 37 to 40).—The 
galloping carriage is illustrated on pages 371 and 
372. This is a light two-wheeled carriage, fitted 
for pole draught, and consists of a light skeleton 
steel frame supported on springs which are attached 
to the axletree by means of clips and bolts. The 
front of the frame is made of bullet-proof steel 
plate, and to this plate are hinged the supporting 
plate of the top carriage and the two seats. The 
seats are made of bullet-proof steel plate, and are 
raised during firing for the protection of the men 
serving the gun. 

In the frame, provision is made to carry 
14 ammunition boxes, six on the off side and 
eight on the near side, each holding 250 rounds 
in a belt. The off side of the frame is ex- 
tended towards the splinter-bar for the reception 
of a tool-box. In front of the steel plate, and 
attached to the same, is a net receptacle, in which 
a tripod and light stores, drag-ropes, &c., are 
carried. Beneath the frame, provision is made for 
carrying two cases for loose ammunition, each 
holding 1000 rounds of ammunition in pockets. 
Two water tanks are carried immediataly under- 
neath the footboard. At the centre of the splinter- 
bar is a small wooden seat, and underneath is a 
foot-rest hinged to the axletree, and supported by 








chains from the framework for the convenience of 
the man firi This seat is only used when the 
gun is fired with horses attached to the carriage. 
The pole is connected direct to the axle, and 
supported by a bracket on the splinter-bar. The 
sage is fitted with a new construction of pole crab, 
y means of which a quick release of the horses ig 
made possible. The splinter-bar is provided with 
hooks for attaching the swingle trees of the harness, 
The crosshead to which the gun is attached, is 
carried on a pivot. The crosshead has an arm ex. 
tending to the rear which carries the clamping 
sleeve of the elevating gear; this arm slides on 
the circular racer of the pivot, and may be secured 
in any position by means of the two sliding clamps, 
which also serve as stops to limit the training of 
the gun. The elevating gear consists of a rod 
sliding ina clamping sleeve, one end is screwed 
and fitted with a nut and handwheel, the top of 
the nut being attached tothe gun. Therod can be 
clam in any position by turning the clamping 
handle of the sleeve, and any fine adjustment is 
obtained by turning the handwheel. The pivot is 
bolted to the hinged platform plate on the front 
shield of the frame. The platform is supported by 
segments sliding in sockets, and is capable of being 
clamped in two positions. By this arrangement it 
is possible to fire the gun with the horses attached 
to the carriage or with the pole on the ground. 
When in action the gun is fed from one of the 
near side boxes, preferably the one in line with the 
feed-block of the gun, and when the cartridges of 
this box are expended the empty box is replaced by 
a filled one. 


Weights, &c., of Light Cavalry Carriage. 


Weight of gun 60 Ib. 
Len; ma Wy gee oie abe ‘oo SOD, 
Weight of carriage, with boxes, tools, 

water-tanks, &c. ... we as oe S9361b, 
Weight of 3500 rounds of ammunition 

in belts te = oe i ae a 
Weight of two cases with 2000 rounds of 

ammunition in kets ... at orgeey | ee 
Diameter of wheel ... Ssé ei SS. es 
Track of wheel ae aa is ss aS 
Height of axis of gun a3 in 48 ,, 


Naval Landing Carriage.—Figs. 41 and 42 show 
a light two-wheeled carriage specially constructed 
for landing purposes. It consists of a light skeleton 
frame, the front part of which is protected by a 
bullet-proof plate. It is arranged to take six 
ammunition boxes, two on each side and two in 
front. Each box has 250 rounds. These boxes 
are held in position by hinged doors fitted with 
catches. The frame is connected to the axle by 
means of brackets, and serves as a support for the 
top carriage. The top carriage is of the same con- 
struction as the one used on the light cavalry 
carriage, with the exception that it is fixed to the 
frame itself, and not to a hinged platform. 

The axle is a tubular one, with solid axle arms 
for taking the wheels. The trail is connected to 
the frame and axle by means of brackets, and 
secured by taper pins. It is fitted with a trail shoe 
and eye for limbering up, and has a seat which 
can be clamped in any position on the trail, to suit 
the man firing. The carriage is arranged to take 
the necessary spare parts and tools, as well as 4 
water tank and the usual entrenching tools. 

The gun is fed from one of the ammunition boxes 
placed on the right side of the gun. The boxes 
have sliding lids, and are provided with grummets 


for lifting. 
The weights are as follow : 

Weight of gun ace Meee aes tase 00 1D 

Teens dy was oe eee 3. 4410. 

Weight of mounting ee On «dan 
> 1500 rounds of ammunition... 100 ,, 

Diameter of wheel ... —... ee sec a 

WI OR cae eh we BB oe 

Height ofaxisofgun ..  . 38 5, 


Another carriage of similar construction is made 
to take six boxes of ammunition containing 350 
rounds, the only difference being that the cross- 
head is fitted with arms to take a shield and the 
construction generally is heavier. The weight of 
the carriage is thus 611 lb., the diameter of wheels 
48 in., the track 38 in., and the height of the axis 
of the gun 42.75 in. The inc ammunition, 
of course, means 139 Ib., instead of 100 1b. 

Light Mounting (Quadrupod).—The mounting as 
represented in Figs. 43 and 44, on page 370, 1s 
constructed for all-round fire and so arranged that 
it ean be converted at any time by one single 
operation, frém the firing to the travelling position, 
without dismounting the gun. Two men can com- 
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fortably carry the gun and mounting a considerable 
distance over ground im ble by a wheeled. car- 
riage, the total weight being only 100 lb. The 
mounting can also be folded together so as to 
occupy as little room as possible when stowed 
away, so that it is a very useful weapon, not only 
for field operation, but as a landing gun for war- 


ips. 
= gun can easily be dismounted so that one 
man can carry the gun and another the mounting, 
if so desired. For the purpose of releasing the 
gun from the mounting a specially constructed 
spring trunnion bolt is used. This trunnion bolt 
rests in bearings in a crosshead. The trunnions 
and bearings are so arranged that on withdraw- 
ing the spring bolt they can be raised out of 
the bearing through a gap inclined to the forward 
end, and the gun can readily be removed from the 
mounting. The gun is held at any desired eleva- 
tion by a wedge which passes through the cross- 
head, having a handle at the rear within reach of 
the gunner. 

The crosshead to which the frame carrying the 
ammunition box is attached, so as to revolve with 
it, turns upon a pivot, and can be clamped to it 
in any position by means of the bolt in front of 
the crosshead. The lower part of the pivot forms 
two lugs, which serve as bearings for the links of 
the two pair of legs. Two holes are bored through 
the lugs, one above the other, and by passing a pin 
through these holes, the lugs can be secured in any 
position, the upper hole being used for the firing 
position, and the lower for travelling and housing 
position. 

The two legs of each pair are connected by a link, 
which is pivoted in the lower part of the pivot 
between the two legs. Each link has an arm pro- 
jecting upwards from the joint of the legs, and 
these two arms cross each other side by side. One 
arm is longer than the other, and has a slot partly 
straight and partly curved, in which engages a stud 
projecting from the other, or shorter, arm. When 
this stud is at the upper end of the straight part of 
the slot, a pin can be passed through the lugs of 
the pivots, and the stud of the link arm thus locks 
the legs in firing position. 

To make the equipment ready for travelling, the 
pin is withdrawn. One pair of legs are lifted as 
far as they will go. The link arms of the legs 
have now moved to the lower part of the pivot, and 
can be secured there by passing the pin through 
the lower hole in the pivot. This is is also 
used to secure the legs when housed. In this 
case the pin passes through the lugs of the pivot 
and through a hole in the shorter arm. The links 
are provided with stops to ascertain that the holes 
in the pivot are always in line with the holes in the 
shorter arm of the legs. 


(To be continued.) 





HAND AND MACHINE LABOUR. 
(Continued from page 341.) 
Tron anp Street Forernes. 

Oty two examples are selected to illustrate 
hand and machine processes on iron and steel forg- 
ings, the production of anvils and of harrow teeth. 
Under the primitive methods anvils were made 
by forging and welding ; at present they are cast, 
the times occupied were respectively 15 hours and 


Tapie LXXITI.—Production of 150-Lb. Anvil. 


Mode of Production. Hand. Machine. 
ee... scc'oh ae ee 1855 1896 
Description ..  ... Wrought iron cast iron 
Number of different opera- 

tions involved ... ee 9 6 

umber of workmen em- 

lo aS eas Re Vs 10. 
Number of hours worked 62hours 15 hours 
Cost of labour 3 7.40 dols. 3.025 dols. 
Average rate of wages per 
hour... WD conta =: 20 cents 
Taster LXX1V.—Production of 500 Iron Harrow Teeth 
4 In. by 8 In. : 

Mode of Preduction. Hand. Machine. 
Date... nn ae ae 1896 
N umber of different opera- f 

tionsinvolved ... 2 8 
Number of workmen em- 

* ce ba 2 7 
hy r of hours worked 50h. 3h. 43 m. 

t of labour ... 10,625 dols. 0.556 dols. 
Average rate of wages per 
hour ec ee .. 21 cents 15 cents 


62 hours, and the modern product is stated to be 


tter than the old. In making 500 harrow teeth, 
the bar is first 


cut into lengths, with a steam 


shear in 10:minutes,; as compared with 7 hours 35 
minutes, or 45 times-aslong, with blacksmiths*tools. 
Heating and pointing by _— required 3 hours 
20 minutes, and 42 hours 30 minutes respectively, 
or 13 times as long. Tables LX XIII. and LXXIV. 
give details of these products—anvils and harrow 
teeth—which appear to be equal in quality under 
both methods. 


Tron Pree (Wrovenrt). 
This industry has been entirely revolutionised 
since the hand-making period, and, indeed, it may 
be regarded as a new industry. Table LXXV. 
gives some general data on the manufacture of 
100-ft. run of’4-in. lap-welded pipe, and as the 
processes are different, we have given them in| 
detail in Tables LX XVI. and LX XVII. 
TaBLE LXX V.—Production of 100 Ft. of 4-In. Lap- 
Welded Wrought-Iron Pipe. 
Hand. 


hammer, blow-pipe, and pincers, and here’ the 
time is only a°77th’ part of what it:formerly was. 
The total time required from first to last for 100 of 
these necklace balls is now 2 hours 51.6 minutes, 
as against 200 hours by hand in 1865.. Wages, too, 
are less by 25 per cent. since less skilled labour is 
required—the pay now is 6s. 3d. per day—and yet 
75 balls are now made for the wage cost of one 
under the old régime. The whole 100 only cost 
now 2s, 2d., as compared with over 8/. in the days 
of old. 

Gold brooches are now almost a universal adorn- 
ment of the fair sex, and here, as with other 
luxuries, engineering practice has almost kept 
pace with the evolution of ambition in this respect, 
for the possession of such a treasure does not 
call for the same sacrifice as before, since the 
cost of manufacture alone is reduced to a twelfth 
—a gold brooch can now be made for 5s. instead of 
3 guineas. This is for a brooch with a solid gold 
front, back, and pins. In the old hand method 
there were, as indicated in Table LXXVIII., 15 
operations ;-in the machine method 19, but 17 
men are now required instead of eight. As the 
rate of wage is about the same for most of the 
operatives, excluding engravers,—if anything the 





Mode of Production. Machine. 
Date... a et re 1835 1895 
Number of different ope- 

rations involved aes 5 12 
Number of workmen em- 

oe ce Hae area 3 59 
Number of hours worked 84b.22m. 4h. 47m. 
Cost of labour... ... 12.656 dols. 0.850 dols. 
Average rate of wages per 

hour wa aa ve 15 cents 18 cents 


modern machine worker has less—the economy in 


TABLE LXXVI.—Propuction sy Hanp or 100 Fr. or 4-In. Lap-Weipep Pipe (1835). 









































Time Rate of Labour 
Operation. | Appliance. Workmen. Worked. Pay. Cost. 
h. m. |dols.perday} ols. 
1. Bevelling edges of plates .. Blacksmiths’ tools One smith 56 0 2.00 1.00 
Ditto 7 ee es Ditto Two helpers 10 0 1.26 1.26 
2. Heating, shaping, and lapping .. os] Ditto One smith 7 30 2.00 1.59 
Ditto ditto .. a“ ° | Ditto Two helpers 15 0 1.25 1,875 
8. Heating and welding ws Ditto One smith 10 0 2.00 2.00 
Ditto e | Ditto Two helpers 20 O 1.25 2.50 
4. Straightening.. oe Ditto One smith 2 80 2.00 60 
it < Ditto Two helpers 5 0 1.25 625 
5. Threading ends Stock and dies One smith 8 7 2.00 625 
Ditto Ditto Two helpers 6 15 1.25 781 
} 
TABLE LXXVII.—Propuction sy Macuine or 100 Fr. or 4-In. Lar-WeEtpep Pirr (1895). 
; Time Labour 
Operation. Appliance. Workmen. Worked. Rate of Pay. Cost. 
min. dols. dole. 
1. Bevelling edges Scarfing Machire One scarfer 72 0 235 per 1000 ft. 0.0235 
Ditto ae es “a Litto One scarfer’s helper 7.2 0.156 ,, “ 0.0167 
2. Heating, shaping, and lapping ..| Bending machine and One bender 10 0.355 4, pe 0.0355 
urnace 
Ditto ditto Ditto One bender’s helper 10 eee 0.0249 
Ditto ditto Ditto Three bender’s helpers 30 i ee 0.0639 
8. Heating plate Furnace One welder’s fireman 11 10.500 per week 0.0324 
4, Welding edges —s machine and One welder 11 1.44 per 1000 ft, 0.1440 
urnace 
Ditto F ‘a Ditto One welder’s helper 11 8.00 per week 0.0247 
Ditto <a 38 Ditto Three welder’s helpers 83 7.60 4, ss 0.0694 
5. Smoothing and polishing... a machine One rollman ll 7.50 4, ” 0.0231 
Ditto ditto .. Ditto One engineer ll 7.50 ,, e 0.0281 
Ditto ditto Ditto One inspector ll 8.50 ,, pee 0.0262 
Ditto ditto Ditto One barman ll 8.60 ,, * 0.0262 
Ditto ditto <a Ditto One barman’s helper il 7.00 ,, es 0.0216 
6. Straightening ie ..| Straightening machine One straightener 12 0.445 per 1000 ft. 0.0445 
itto ae ad bs re Ditto One a helper 12 0.383 ,, mr 0.0834 
7. Evening endsand threading . 7 Cutting ne threading Threader 50 Léa oi 0 1540 
machine 
8. Testing os oe <i 4 | Testing machine Two testers 3.9 7.50 per week 0.0081 
9. Upkeep of tools, &. ix a Smiths’ tools Two smiths 2.2 2.25 per day 0.0083 
10. Gene’ - os ae a Trucks, &c. Thirty labourers 4 7.00 per week 0.0259 
11. Furnishing power .. | Engine Two engineers 3 ‘oe eee 0.0138 
12. Firing boiler ‘ | Si Two firemen 8 9.00 55 45 6.0083 








From these Tables it will be inferred. that. the 
machine process of making welded pipes is not only 
much more rapid, but is also far superior to the 
old hand method. At the same time the labour 
cost has been reduced from 50s. per 100 ft. to less 
than 3s. 6d., although the operations of finishing 
and testing are included, details which did not 
appear at all necessary in the old days. Makers 
of welded pipe in this country will doubtless read 
with interest, the analysis of American practice as 
set forth in Table LX XVII. 


JEWELLERY. 


With jewellery of gold the cost of manufacture 
bears acomparatively small ratio tothe total, owing to 
the price of the raw material, but since, in the literal 
sense, all is not gold that glitters, it is impor- 
tant that the processes of manufacturing jewellery 
should be as cheaply carried out as with other com- 
modities ; for it stands to reason that if the labour 
cost of manufacture is reduced to a third, the result 
is important to the holiday maker, especially with 
alloys instead of pure gold.. Thus, without entering 
into details, we find that the golden balls which go to 
make up a necklace—they are hollow and of 3-in. 
diameter—can be made at a seventy-fifth part of 
the cost of 30 years ago. The blank is cut out and 
worked into a ball by electric press, instead of by 














production is purelya result of higher production due 
tomachinery. Formerly chasing required more than 
all the other operations together, while now it only 
requires 24 per cent. of the total time. The opera- 
tion of rolling the gold for 100 brooches is now done 
by steam power in two hours, instead of by hand 
in 8 hours 20 minutes. Cutting out, trimming 
and piercing fronts formerly done by saw, is now 
accomplished by press shears and dies in about 
one -seventh the time, reducing 200 hours to 


Taste LXXVIII.—Production of 100 Brooches, Solid 
Gold Fronts, Backs, and Pins, 


Mode of Production. Hand. Machine, 
ate... ae oa Be 1865 1896 
Number of different opera- 
tions involved ... 17 19 


Nomber of workmen em- 


TROON ns le aes 8 17 
Number of hours worked 3215 h. 50 m. 398 h. 30 m. 
Cost oflabour ...  ... 1435.54dols, 118.68 dols, 
Average rate of wages per 
hour atte sis .. 44 cents 29 centa 
32 hours. Next comes the chasing. With en- 


gravers’ tools it took 2000 hours; a drop hammer, 
pan, tongs, and die now do the work in 10 
hours. ‘These engravers, too, were highly - paid 
men, earning 1l. a day. Again, in the subsequent 
process of polishing the brooches, a steam-driven 
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MAXIM RIFLE-CALIBRE GUN MOUNTED ON A “ QUADRUPOD.” 


CONSTRUCTED BY MESSRS, VICKERS, SONS, AND MAXIM, LIMITED, AT THEIR ERITH WORKS, KENT. 


(For Description, see Page 370.) 
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lathe does the work in 75 hours, while with brushés 
and buff, it required formerly 400 hours. Thus, 
although many operations must still be done by 
hand, the time to make each brooch from the raw 
material has been reduced from 32 to four hours. 

Gold chains come under the same category, and 
here by the adoption of wire-drawing and chain- 
making machines, the time taken in construction 
has been reduced to about one-sixth. Females now 
work the chain machine—the longest part of the 
age that not only is the time taken for 

00. ft. of gold chain of foxtail pattern reduced from 
536 hours 40 minutes in 1871 to 95 hours in 1896 ; 
but the labour cost has decreased in a still greater 
proportion, from 136.73 dols. to 14.44 dols., and thus 
a chain of moderate length costs to make rather less 
than 1d. as compared with about 10d. A gold 
wedding ring costs one-half what it did to make 30 
years ago—about 3d. now; but it does not follow 
that one must needs use two instead of one. The 
Ricardean theory usually expressed by the formule 
that with less cost of production one can wear 
three coats for one, is scarcely allowable here. Collar 
buttons of gold, cost in labour about one-thirtieth the 
rate of 35 years ago, being made now for a frac- 
tion of a y, while cuff buttons cost less than 
a sixth, being now about 10d. per pair. The putting 
of the parts.of the latter together alone, done 
by piece, cost 7d. per pair, as against 1s, 2d. for- 
merly. Many other items of jewellery might be 
similarly treated, but space prohibits. Silver hair- 
pins are now made in one-twelfth of the time, and 
cost only 1s. each to make now, against 12s. 

In diamond cutting, America provides no instance 
of hand labour for comparison ; and the figures from 
Belgium pn in the report are, perhaps, not quite 
so reliable. Moreover, although so much depends 
on the cutting, it constitutes a smaller proportion 
of the selling price even than the golden trinkets 
= have been — ig to. Be both hand ca ity 
chine comparisons the rough parts are separa 
hand. In this country, i has recently been 
made for this purpose for the Kimberley mines. 
Proportioning is now done by steam-driven lathe 
in an hour against 34 hours by the cutter’s box and 
knife ; polishing by steam wheel in 8 hours against 


with stones the saving in polishing is still 





36 with the © seeacond wheel worked by hand ; and 


more ed. The total time, as shown in 
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Table LXXIX., taken was 3.5 to 1 now, but the 
labour is 77 per cent. greater now than formerly. 


Taste LXXIX.—Production of Di ds: Cutting 
Four 3-Carat Diamonds 








Mode of Production. Hand. Machine. 
ate... rome sae ae 1871 1896 
Number of different opera- 
tions involved ... se 8 12 
Number of workmen em- 
ployed 6 9 
Num 132 b. 10 m. 39 h. 


r of hours worked 
Cost of labour ..  14,84dols. 26.25 dol. 

The machine-cut diamonds are said to be more 
even than those cut by hand. Much of the work 
is done on piece rates of pay. 


Luecacre LaBets and Tacs. 

It is in some of the small productions that evi- 
dences are found of the very decided advantages of 
inventive genius. In the making of tags for shippers’ 
use, of the ordinary 6} in. by 24 in. size, with plain 
eye, we find that a machine has been adapted for 
cutting out, which is really the making, and that 
100,000 are thus made for 4s. 7d., the time being 
15 hours 33 minutes, while a worker, paid only one- 
half the weekly wage, took formerly 102 hours, and 
his labour cost over 5l. The tying-up costs even 
less. Where strings have to be put through the eye, 
however, the résult is not so satisfactory, for here 
there is only aslight reduction in cost of labour, no 
mechanical method having yet been devised for 
threading the string. Thus the cost with the string 
is 56s. per 100,000, and of this all but a few pence 
is due to working the twine. 


LADDERS. 

The unit of comparison here is a dozen 30-ft. 
ladders made of spruce and oak. The work of 
rounding and splitting the poles was formerly 
done by circular saw, and took 28 hours, whereas 
now with the moulding and splitting machine 
45 minutes suffices; machine planing took one 
against nine hours by hand ; hole-boring by ma- 
chine, 2 hours 40 minutes, ‘against 12 hours by 
hand; and tenoning the rounds by machine, 
14 hours, against 12 hours with a hollow augur 
driven by hand. We have thus five hand- 
workers against 11 machine attenders, the latter 
earning from 2s. to 4s, aday more than the former; 
but since the work was done in 46 hours 25 minutes, 
as compared with 103 hours 15 minutes, the labour 
cost works out at 11.30 dols., against 14 dols. The 
wages now vary between 2 dols. and 2.75 dols., 
with one exception, where 1.50 dols. is paid. In 
1857, 1.60 dols. was the wage for all men. 

In the manufacture of the household 6-ft. step- 
ladders, the saving is in cutting the timber by circu- 
lar saw, instead of by a hand-saw ; and here, again, 
although wages are 2 dols. to 2.75 dols. per day, 
against 1.50 dols., the cost of producing each ladder 
is reduced from 2s. 9d. to 1s, 2d., the time taken 
fora dozen being 58 hours 30 minutes in 1857, as 
compared with 14 hours 10 minutes now. 


LeaTHER Cup PLUNGERs. 


From amongst leather goods we take a com- 
parison of the labour cost of manufacturing 100 
cup plungers $in. by 2 in. The operations are 
few and simple. In 1889 one man was engage? at 
74 cents per hour—barely 4d., with die maul, 
press, and knife, and made his 100 cup plungers in 
2 hours 20 minutes ata cost of 87d. With a die; 
steam press and turning lathe, the time has been re- 
duced to 58 minutes. Much higher wages are 
paid to the five men engaged, now ranging up to 
10d. per hour, and thus the cost was 14.5 cents, or 
7id. for the 100. The worker here is the gainer. 


Betting LEATHER. 


As with boots and shoes, comparisons of leather 
manufacture are difficult, as the amount of time 
expended upon each uni‘ is largely determined by 
the particular style and quality aimed at. More- 
over, no two establishments employ the same 
methods. The number of operations and the 
_ emount of time expended vary with the nature 
and quality of the skin. Of course the times given 
do not include such periods of soaking and drying, 
when no handling is done nor labour poem 
Glancing through the data as to the several kinds 
of leather, one finds that in most cases the time 
now uired is from one-half to three-quarters 
what it formerly was ; although comparatively little 
machinery is employed, but wages are higher. The 
hy to belting leather are given in Table 


A Text-Book of Physics. 


PROFESSOR 
cellent in many respects, unusually complete, well 
brought up to date, and deserving and likely, we 
think, to replace many a rival. 
assistant professor of science at the Royal College 
of Science, 
Physical Society, and has already published a labo- 
ratory manual, a book on ‘‘ Elementary Practical 
Physics.” 
from describing experiments in detail. Most of the 
many illustrations—a good number of which are 
originals—are mere diagrams, and there are none of 
the popular coloured plates of spectra and polarisa- 
tion. 
that the publishers have in any way neglected their 
duty ; that is certainly not our impression. 


very elements of physical science, the author strives 
to render his demonstrations as elementary as pos- 
sible, and knowledge of higher mathematics is not ex- 


formule for the energy of a voltaic cell, it will be 
understood that he has undertaken no small task, 
particularly as he claims to have adopted an arrange- 
ment in which very little, if anything, is taken for 
— because the proof has to be postponed. 


always appear essential, however. 
duces a very good chapter on simple harmonic 
motion at the end of the section on kinematics, 
but does not refer to the matter again before he 
comes to wave motion and sound. 
of matter are discussed in the order—gases, liquids, 
and solids. One would hardly look for an exposi- 
tion of the principle of Archimedes under the 
heading ‘‘Gases”; why not begin with a section 
on ‘‘ Fluids,” instead of subordinating fluids to 
gases? The arrangement of Magnetism and Elec- 
tricity is: Magnets and Magnetic Fields; Terres- 
trial Ma, 
matics ; 
Electro-Magnetic Induction ; Electrolysis, Electro- 
motive Force of Cells, Passage of Electricity through 
Gases ; Maxwell’s Electro-Magnetic Theory. This 
brings the electric current in Part III. — Electro- 
Kinematics ; whilst electric batteries stand over 
till the last part but one. 
there is a very good alphabetical subject-matter 
index anyhow. 


We find more on the whole and more on a 
page than text-books 
are not crowded in a Table, but properly explained 
in due course. An explanation of the equations 
of time is added to the remarks on the unit of time. 
In curvilinear motion we find hodographs duly 
noticed. The graphic representation of work is at 
once exemplified with the help of an indicator 
diagram. 
vortex rings, and the expositions of gas thermo- 
meters, of osmotic pressure, and dissociation, and, 
later on, of modern electrolytic theories compare 
very favourably with what is usually taught in 
English text-books. 
effect, and telegraphy without connecting wires are 
not omitted. Keeler’s determination of the complex 





Taste LXXX.—Production of 20 Butis Belting Leather. 


Mode of Production. Hand.* Machine.+ 
Date... ha ae radi 1834 1896 
Number of different ope- 

rations involved 3 19 22 


Number of workmen em- 


ployed ... a Se 25 29¢ 
Number of hours worked 257 b. 51m. 110 h. 37 m. 
y ys of labour pat .. 22.48dols. 20.35 dols. 
verage rate of w: r 
fear xe _ wid 9 cents 18 cents 
* Oak tanned. + Indian tanned. + And one horse. 
Lime. 


In the manufacture of lime there is compara- 
tively little mechanical power, excepting for hoist- 
ing and pumping, but other operations have been 
improved, and thus 55 barrels are made now in 
48 hours 30 minutes instead of 69 hours 51.9 
minutes in 1875, and thus the labour cost is only 
about 5s. less—10.19 dols. against 9.12 dols. 


(To be continued.) 








LITERATURE. 


By W. Watson, A.R.C.S., 
B.Sc. London, 1899: Longmans, Green, and Co. 
Pages 896 large 8vo., with 564 text figures. 

atson has compiled a text-book, ex- 





The author is 


and one of the secretaries of the 


In this text-book he wisely refrains 


The reader must not conclude, however, 


While presupposing a certain familiarity with the 


cted. Since the author deals with matters such as 
axwell and Poynting’s theories, and Helmholtz’s 


deviations from the customary sequence do not 
Thus he intro- 


e 


e properties 


etism ; Electrostatics ; Electro-Kine- 
hermo-Electricity ; Magnetic Induction ; 


It does not much matter ; 


The superior treatment is marked in many ways. 


enerally offer. Dimensions 


We have an intelligible account of 


Réntgen rays, the Zeemann 








character of the Saturn rings by observation of the 
displacement of the spectral lines is recorded, 
though no mention is made of his subsequent suc- 
cessful researches. We are told of Dewar’s lique- 
faction of oxygen, not of his later work, however, 
nor of Linde or any of his predecessors. 

We have already passed on to shortcomings, 
Such as we have mentioned, are unavoidable, of 
course. Yet we think the author might have per- 
severed in his practice of stating dates, as he does 
in the first chapters ; and he might have quoted 
bare names if there was no space for further 
remarks. Thus the principle of the conservation 
of energy is nameless ; the three chief names might 
have been stated without entering into any contro- 
versial matter. Again, when Van’t Hoff, Ostwald, 
and Nernst are mentioned, Arrhenius should 
surely not have been forgotten. In the early 
sections, on the contrary, we can study Newton’s 
laws in the original Latin, and note the dates of 
the introduction of the metre by the National Con- 
vention and its legalisation in England. We also 
read, by the way, that the customary abbreviation 
for kilogramme is kilo. —colloquially, yes, but 
printed in scientific papers? The rainbow is ex- 
plained on the faulty conventional lines, as if Airy’s 
theory had never been understood. We further 
miss reference to entropy, eutectic mixture, and 
gyration. In the former case, only the term is 
omitted ; alloys and their solidification do not 
appear to be discussed at all, nor are, what is more 
striking, gyratory motion and tides. 

A text-book of almost 900 closely-printed pages, 
which does not shirk the most difficult problems, must 
have made verysevere claims on the author’s time. It 
would be astonishing if there were no evidence of 
the pressure of time. Sometimes the author seems to 
anticipate what he is really going to prove, and the 
reader occasionally gains the impression that a 
new paragraph has been inserted instead of correct- 
ing what had just beensaid. Phrases like: ‘* By 
ductility is meant the property of being drawn out 
into fine wire ;” ‘‘ if 100 grammes of water is mixed 
with,” are not rare, and the language is not always 
distinguished by lucidity. The otherwise com- 
mendable pages on surface tension, flow of liquids 
through pipes of varying sections, electrolytic 
polarisation, could have been rendered more clear. 
But these points hardly affect our general opinion 
and appreciation of this text-book which, we feel 
sure, will have a wide circulation. 





Die Gas Maschine. By R. Scuétrier. Brunswick, 1899: 
B. Goeritz. Pages octavo, with 305 illustrations 
and nine plates. [Price 13s3.] ; 

Although this third edition of Professor Schottler's 

gas engine has been under preparation since 1897, 

seven years after the publication of the second 

edition, it is not so complete as could be desired. 

But to mention this point almost exhausts our 

criticism. A treatise on gas engines, dated 1899, 

should surely speak of the successful attempts 

made to utilise blast-furnace gases for motor pur- 
poses, and of the new type of gas engines to which 
the application has led. But this utilisation is not 
mentioned at all in the text, and is just once re- 
ferred to in the literature list. Some other novel- 
ties, auto-car motors, e.g., might also have received 
fuller attention. But, on the whole, we believe 
the book to be good, reliable, and useful. The 
new edition is practically rewritten ; the diagrams 
which, it must be acknowledged, do not fare par- 
ticularly well in text-books on gas engines, are 
improved, and the section on thermodynamics, and 
further the list of German patente, have been left 
out and will not be missed. When we compare the 
general arrangement of the book with that of its 
fellows, we feel inclined to express a preference 
for Professor Schittler’s plan. He starts on 
historical lines in the orthodox style, but he comes 
very quickly to Barnett, Lenoir, Hugon, Langer, 
and Otto, and proceeds to describe the Otto engine 
and the development of the gas engine with regard 
to valve gear, ignition, government, starting, acces- 
sory parts, different gaseous fuels and their con- 
sumption, and efficiency. This directly practi 

part is followed by more theoretical chapters he 
the cycles, caloric tests, and combustion 10 the 
engines. Finally, we come to cost estimates, 
original outlay and maintenance, for various 
engines of different powers. To conclude this 
summary, we have to mention the table of con- 


tents, the alphabetical name index, and about ten 
pages of a literature list in historical order. 


The 
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author is most conscientious in acknowledging the 
sources of information and of his diagrams. 

Most authors have commenced with theoretical 
deductions. Professor Schottler’s plan seems to be 
simpler, and the different chapters and the matter 
in them succeed one another in natural sequence. 
In fact, the book reads like a continuous story and 
resembles it more than necessary perhaps in one 
respect. Neither in the table of contents, nor in 
the text, are special points—unless headings of 
chapters—or inventors’ names distinguished by 
bold type. We turn over the pages without seeing 
at a glance whether a certain constructor’s device 
is still being discussed, and no names or explana- 
tions are printed under the text diagrams. The 

Jates and the index and list of literature are better 
treated in this respect. Theory and practice re- 
ceive about an equal amount of consideration. In 
the theoretical part, however, we miss reference to 
some recent researches. But the discussions are 
clear and adequate, the subjects are elucidated by 
many examples, and the conclusion that the author 
arrives at concerning the combustion in the gas 
engine, namely, that we are not yet sufficiently 
instructed about the combustion, process, is, we be- 
lieve, correct. The author, we should mention, is 
professor at the technical high school at Brunswick. 
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Etecrric Power at Rowe.—Rome is well supplied with 
electric power, which is derived from the Tivoli water- 
falls, a distance of 18 miles. The current is conveyed 
by means of an overhead wire, and it not only supplies 
light to the city, but also provides electric power for 
tramways, 





THE Scorcn Rartway Coat Brut.—The cost of the 
coal consumed in the locomotive departments of the three 
pone Scotch railways in the six months ending 
Geen? 31, 1900, was as follows: Caledonian, 133,198/.; 

‘asgow and South-Western, 56,935/. ; and North British, 

,842/. ; making an gate of 313,975/. The corre- 
pang cost of the consumed in the six months 
Gt g January 31, 1899, was: Caledonian, 108,176/. ; 
Glasgow and South-Western, 48,2311. ; and North British, 

a ; making an te of 248,1437. The distance 
oe — ee ~ye Wa ee oe yo 
’ was miles; upon the 

Glasgow an South-Western, 3,512,719 miles; and upon 
of 0 orth British, 9,097,960 miles; making an aggregate 
the 2/°8:986 miles. The corresponding distances run in 
a © six months ending January 31, 1899, were—Cale- 
3.510% 8,017,845 miles; G w and South-Weste 
209 miles; and North British, 8,911,440 miles; 
making an aggregate of 20,439,493 miles. 


TRANSFER BRIDGES. 
(Concluded from page 252.) 

Berore describing the trausfer. bridge over the 
Seine at Rouen, and details of which we give on 
pages 378 and 379, we may devote a few words 
to the similar structure at Bizerta. The details 
which it will be necessary to give can be con- 
siderably abridged in consequence of what has 
already been said about the Portugalete ferry. 
The canal which has been excavated at Bizerta 
9 metres (29 ft. 6} in.) in depth and 100 
metres (328 ft.) in width, affording easy access 
for ships of the heaviest tonnage to the magni- 
ficent lagoon existing at this spot on the 
Tunisian Coast, is tolerably well known, and has 
replaced the small creek over which was thrown 
the ancient saddle-back bridge giving access to the 
town. To maintain the very frequent intercom- 
munication existing over this road between Tunis 
and Bizerta, it was essential to provide a means of 
crossing which should not interfere with the passage 
of shipping, and for this reason an Arnodin bridge 
was ay the floating ferry previously working 
having been found to be wholly inadequate. The 
two towers, which are erected, one on each bank, 
are 109 metres (347 ft. 6 in.) apart from centre to 
centre ; their height is 59.75 metres (196 ft.), and 
they are composed of four principal columns, 
united near the ground by heavy arched connec- 
tions, and near the top by lighter ones, and by 
light lattice work at intermediate points. They 
are supported on masonry cylinders, built under 
pressure at depths varying from 6 to 10 metres 
(19 ft. 8 in. to 32 ft. 10 in.), resting on one side on 
solid clay and on the other on rock. The bridge 
platform is 44 metres (144 ft. 3 in.) above the level 
of the quays, equivalent to a height of 45} metres 
(149 ft. 3 in.) above mean sea level, all other details 
being practically the same as those given for the 
Portugalete bridge. .The main suspension cables 
have a dip of 12 metres (39 ft. 3} in.), and the 
auxiliary suspension cables number ten in each four 
groups. The two main cables, having a cross- 
section of 2438 square millimetres (4 square 
inches), after passing over the top of each tower, 
are. anchored to blocks of masonry. They are 
supplemented by special mooring cables (2,}, inches 
square), anchored to the same blocks, and added 


C.E,|for the purpose of consolidating the stiffening 


girders carrying the track. 

The platform of the transfer car itself is 9 metres 
(29 ft. 6 in.) in length by 7.50 metres (24 ft. 8 in.) 
in width; it provides a roadway of 5 metres 
(16 ft. 7 in.), and two side walks of 1.25 metres 
(4 ft. 1fin.), giving a total carrying surface of 
674 square metres (7264 square feet), accommo- 
dating 270 passengers, or 90 passengers and 
two big wagons, or four light ones. The Bizerta 
ferry can carry a load of 25 tons in heavy winds, 
or 55 tons in calms, and is suspended from the 
carrier by eighteen steel ropes, of which the longi- 
tudinal ropes have a cross-section of 167 square milli- 
metres (;% inch square), and the transverse ropes 
334 millimetres (? inch sqaare). The carrier is sup- 
ported from the double track by 18 sheaves and the 
shuttle motion is imparted. thereto by a steel cable 
passing round a reversible drum worked by steam, 
the two ends of the cable, after passing over the 
guide pulleys, are fastened on either side of 
the carrier. The engine is mounted in a glazed 
cabin 8 metres (24 ft. 3 in.) by 5 metres 
(16 ft. 7 in.), above the main arched work of the 
tower on the Bizerta side, and can be worked up 
to 15 horse-power, but as this power is not required 
under ordinary conditions there are two 10 horse- 
power boilers worked singly, the second being in 
reserve. 

The suspended ferry is always accompanied by a 
conductor whose duty it is to place achain across the 
end of the platform when starting, and to touch 
the electric button directing the driver to set it in 
motion, after which the driver determines all the 
movements, which are effected in the quietest pos- 
sible fashion. The distance being short, the speed 
must necessarily be limited; but the crossing is 
effected in 45 seconds, and 25 crossings per hour 
can be made. Thiss is sufficient to avoid inter- 
fering in any way with ‘the navigation of vessels ; 
the use of the ferry is free, which was unavoidable, 
seeing that it forms part of an ancient highway cut 
in two at this point. 

The cost for the steelwork, without machinery, 


ona was 477,777 francs (19,111/.) ; the machinery cost- 








ing 43,006 francs (17201.), to which must be added 


13,005 francs (5201.) for miscellaneous works, and 
25,000 francs (1000/.) for duty, giving a total of 
22,3511. for the complete work. The Bizerta 
transferrer has successfully stood all trials, and 
even the ordeal of a cyclone, which caused 
considerable damage to all the other buildings 
connected with the harbour, without injury. 

The success attending this suspended ferry led 
to the Chamber of Commerce of Rouen to pro- 
mote the construction of a similar one over the 
Seine to place the two lines of quays in communi- 
cation without hindrance to the free navigation of 
the harbour, and to supplement the Boildieu bridge, 
which is inconveniently situated at the extreme 
upper end of the harbour, to the serious detriment 
of the carting traffic between the two banks, which 
are, on an average, only 150 metres (492 ft.) a 
The recently opened transfer bridge is erected be- 
tween the Gauchoise Boulevard and Rue Jean 
Rondeau. The total length of the stiffening girders 
supporting the track is 147 metres (482 ft. 3 in.), 
or a little less than the total width of the river 
at this ~point, which arises from the fact that 
the supportiog towers slightly encroach on the old 
bed of the Seine, the driving of a certain number 
of fender piles on each bank to protect the founda- 
tions of the towers from dangerous erosion, having 
been found necessary. The lower part of the 
bridge platform, and therefore of the carrier track, 
is placed at a height of 50.94 metres (167 ft. lin ) 
above the level of the highest spring tides; the 
cross-section shows the considerable difference exist- 
ing between these and the lowest tides. Between 
the centres of the towers the distance is 143 metres 
(469 ft. 03 in.), and the dip of the main suspension 
cables is 15 metres (49 ft. 3 in.) ; these cables are 12 
in number, made of steel wire of high tensional re- 
sistance, with a section of 1885 square millimetres 
(1%§ square inches), whichas in the other similar 
structures, pass over the heads of the towersand rest 
on expansion carriers, held in place by 12 mooring 
cables attached to the anchorage blocks built into 
the quays, asshown in the elevation. These blocks 
have an area of 120 square metres (12914 square 
feet), projecting to a height of 6 metres above the 
level of the quays (19 ft. 8 in.); the ends of the 
cables are fixed to a stirrup composed of a crossbar 
attached to the extremities of two U-pieces of round, 
iron, tapering at the ends and furnished with threads 
and nuts. These U-pieces pass round }-irons built 
into the masonry at one end, the other ends being 
held by a heavy built transverse beam, which is itself 
also built into the masonry. The tension of the 
cables is adjusted by tightening or loosening the 
screw couplings. he details which we publish 
show how the towers are put together and sup- 
ported. They rest on massive masonry founda- 
tions built on a considerable number of rows of 
piles driven to great depths in the treacherous 
strata at the edge of the Seine. Other tech- 
nical details are sufficiently apparent from the 
drawings. The towers are 55 metres in. height 
(492 ft.), and are formed of four columns of plates 
and angles connected from top to bottom in vary- 
ing ways. At their foot, and parallel to the quay 
edges, they are connected by semicircular arched 
pieces (the original design provided for ogival pieces 
as shown, but these were only retained for the 
sides), and for the remainder of their: height by 
bracing, of channel-iron sections, arranged in lat- 
ticing of the St. Andrew’s Cross type, with inter- 
mediate horizontal ‘members, of which separate 
details are given. Generally in all these bridges, 
and particularly in the See structure, the 
feet of the towers are mounted on trunnions, 
which, as shown in~ the general and detail 
drawings, are held in cast-steel bearings, in which 
they are free to move; they rest upon support- 
ing bedplates, which are held down by cross-pieces 
attached to lewis bolts in the granite bed-blocks, 
while the trunnions are maintained in position by 
a ena to projections in the cast bedplates. 
The bridge platform is composed of two longi- 
tudinal girders or rail bearers, united together 
by transverse bracing and latticing. Mooring 
cables are attached to the ends of the platform. 
The moving carrier, to which the ferry plat- 
form is suspended, is formed of two longitu- 
dinal pieces with five cross-girders, the side 
being stiffened by latticing. The distance apart 
of the longitudinal pieces from centre to centre 
is 8 metres (26 ft. 3 in.) which is the dis- 
tance between the central axis of the two tracks 
on which the 15 pairs of wheels attached to each 








longitudinal, work. Below the moving carrier 
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Figs. 20 to 22) is suspended the fe lat- 
mee which weighs about 37,000 kilogrammes 
(37 tons), and is 10.14 metres (33 ft. 3 in.) lo 
by 13 metres (41 ft. 8 in.) wide, of whic 
8 metres (26 ft. 3 in.) is occupied by a i 
road and the rest by two side of 2.60 
metres (8 ft. 4 in.) (see Figs. 18, 19, and = 
On the carriage road two lines of tram rails wi 
eventually be placed for the accommodation of 
tramears passing to and from the tram lines on the 
two banks of the Seine—the Tramway Company 
furnishes the current by which the ferry is i ot 4 
The a road can accommodate six vehicles, 
and the side walks 200 passengers ; one side walk 
is taken up by a first-class cabin, over which 
the shelter for the man in charge of the motor 
and the working of the ferry, is placed. We need 
not dwell upon the arrangement and structural 
details of this platform, as the detail drawings show 
them sufficiently, yey — - attention —— 
ingenious system of stiffening tension cables 
beneath the platform, which a, Hs it well able 
to resist the strains induced by sudden starti 
and stopping. The —, is suspended by 
longitudinal cables and 10 transverse cables, the first 
being of 172 square millimetres section (;% inch 
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square), and the others of 220 square millimetres sec- 
tion (2 inch square), each cable being directly sus- 
pended from a pair of wheels, every precaution 
being taken not only to prevent any chance of 
accident, but also to avoid any stoppage being 
necessary for repairs to cables. We have already 
stated that the suspended ferry is worked by elec- 
tricity. Over the roofs of the cabins, supported on 
trans\erse girders, are two ordinary tramcar motors, 
coupled directly on to the ends of the shaft, on 
which a grooved drum is mounted, by one-way 
clutches, and working alternately in accordance 
with the direction of motion. A traction cable is 
fastened at either end to the extremities of the 
bridge platform, and guided thence horizontally 
till it meets the idler pulleys along the central axis 
of the carrier, then dipping vertically down on each 
side of the centre till it meets the grooved drum 
fixed on the roof of the platform, round which it 
takes a couple of turns, and is guided on and off by 
two shifting guide pulleys which travel longitudi- 
nally from side to side, in accordance with the direc- 
tion of motion imparted by the motors. The work- 
ing of the carrier and suspended platform will be 
readily understood without further explanation. 

The whole structure is of steel, of the weight of 
about 800 tons, and as the contractor is empowered 
to levy atoll of 5 centimes ($d.) per second-class 
passenger, and 10 centimes (1d.) per first-class 
passenger, 2d. per empty carriage, and 4d. per 
full carriage, &c., the Chamber of Commerce found 
it sufficient inducement to allot him a further sum of 
60,000 francs (2400/.). The method of construction 
was novel and interesting ; as is shown by a photo- 
graph taken in the course of erection, advantage 
was taken throughout of various electrical devices, 
notably cranes ; the various pieces of the towers 
were lifted directly to their final positions, in such 
a way that the erectors had only to rivet or bolt 
the assembled parts. When the towers were com- 
pleted, the cables to support the upper platform 
were drawn across, and were used as flying scaffold- 
ing for the erection of the same. ‘This suspended 
ferry was in the first place thoroughly tested before 
opening by placing a load of 52} tons on the plat- 
form, which loaded the bridge with a moving load 
of 1004 tons without any permanent set being ob- 
served, and since the opening (September 16, 
1899), it has been tested by 240 daily trips to and 
fro, and the carrying of as many as 200 carriages and 
1000 passengers in these trips. 

The third transfer bridge by Mr. Arnodin which 
has been erected on French territory, is one over 
the Charente, and the erection of a fourth has been 
started at Nantes over the Loire. Two or three 
words will be sufficient upon the first of these. The 
site is between Saunay-Charente and Rochefort, 
where a great number of sea-going vessels pass, so 
much so that before the erection of this bridge a 
suspension bridge had been built, which has been 
very little used on account of the steep approaches 
which its height above the river involved in a 
country where the ground is absolutely flat and 
almost at the level of the water. The new bridge 
will, therefore, render some real service throughout 
the region, by replacing the floating ferries which 
are at present in use, and it will cost only 600,000 
francs (24,000/.), while a bridge would assuredly 
have cost something like 3 millions (120,0001.). We 
see, therefore, that the invention of Messrs. 
Arnodin and de Pallacio serves a very useful pur- 
pose with great success, and seems to merit ex- 
tended application on this side of the Channel, 
which it only requires to be better known to receive, 
as it is most suitable to the economical solution of 
the demands for intercommunication between the 
shores of the estuaries of our great rivers. 





PARLIAMENT AND BOILER EXPLOSIONS. 

Ar the present time ther ate no fewer than four Bills 
before the House of Commons, each of which has in view 
the prevention of boiler explosions. Three of these Bills 
have, year after year, appeared on the orders of the day 
patiently pny | the second reading, but in only one 
case, that of the Steam Engines and Boilers (Persons in 
Charge) Bill, had that stage been reached, until Mr. 
Fenwick moved the second reading of his Boilers is- 
tration and Inspection Bill on Wednesday, March 7, For 
many years the feeling has been steadily growing that 
something should be done to prevent the present loss of 
life from explosions, the majority of which, according to 
the excellent reports issued by the of Trade under 
the Boiler Baslesiees Act of 1882 and 1890, are in no 


sense accidental, but are due to defects in construction 
or condition that could be easily detected by careful in- 
— We propose in an early issue to deal fully with 
the subject, a 


to diseuss the merits and demerits of the 


various measures suggested by our legislators ; but in the 
meantime our readers may wish to have a conde re- 
port of the recent debate, so that they may have some 
idea of the feeling existing in Parliament on a matter not 
only of importance to workpeople and others, but one 
which materially affects our national industries. 

In moving the second reading of his Bill, Mr. Fenwick 
said he thought the object of the promoters would com- 
mend itself to both sides of the House. It was to prevent, 
as far as possible, the loss of life and injury to persons 
and property resulting from boiler explosions. It was 
now generally admitted that the provisions of the Act of 
1882 were inadequate to meet the necessities of the case. 
The Act provided for an inquiry by the Board of Trade 
Commissioners after an - losion, and the infliction of 
penalties on defaulters. There was no provision for the 
enforcement of methods to prevent explosions: and the 
moral effect of the measure was relied upon as being, in 
the opinion of the promoters, sufficient to induce steam 
users to provide more frequent examinations of boilers, 
and thus to secure greater safety. The result, however, 
of 17 years’ experience had demonstrated that something 
more than moral pressure was needed. Since 1888, there 
had been 1189 preliminary inquiries by the Board of 
Trade into cases where the lives lost numbered 502, and 
the persons injured 1544, The average number of explo- 
sions during the 17 years was 69.9 per annum ; the average 
loss of life was 29.5 per annum, and the average number 
of persons injured was 61.3. It might be contended that 
this loss was so small as to make legislation unneccessary ; 
but the Board of Trade had said that many of these ex- 
plosions were not unavoidable. The official reports had 
stated that the only accidental thing about many explo- 
sions was that they should have been so long deferred. 
The Assistant ——T had said that the prevailing 
cause of explosions was the unsafe condition of the boilers 
through age, corrosion, and wasting; and a noticeable fea- 
ture in many cases was the absence of means on the “a 
of the owner for ascertaining the condition of the boilers, 
and any attempt to replace or renew defective plates or 
fittings. In the last four years Board of Trade inquiries 

been held in cases where the total loss of life had 
been 81, and the number of persons injured 136. The 
reports showed that in not a single case did the Court 
attribute the explosion to unavoidable accident ; while, 
of the 68 cases inquired int» last year, in one only 
did the Court acquit the boiler owner of blame. In 
view of these facts, ib must be admitted that preven- 
tive measures were necessary. The fundamental prin- 
ciple of the present Bill was that it should be made 
obligatory on the part of the owner of a steam boiler to 
register the same. The register would be kept by the 
Board of Trade, who could, if they saw fit, provide for 
the establishment of local or branch registries. The Bill 
insisted on the compulsory inspection of boilers by duly 
qualified persons appointed by the Board of Trade. It 
contained the words, “‘ by boilermakers,” but that was a 
provision which, as he had told the promoters, he could 
not support ; and they had agreed to his suggestion that 
it was undesirable to create a ring-fence round any parti- 
cular branch of industry or class of workmen, but that 
the utmost freedom and latitude should be allowed in the 
selection of inspectors. The Bill proposed that there 
should be not less than five examinations yearly, three 
of them when the boiler was in use. The powers 
possessed by the inspectors were to be similar to 
those now exercised by factory and mine inspectors. 
The Bill introduced by the honourable member for 
north-west Manchester (Sir William Houldsworth) was 
promoted mainly by the Manchester Steam Users’ As- 
sociation—an Association which had existed nearly half 
a century, and which had done valuable work. Their Bill 
was in some respects on the same lines as that now before 
the House, but the inspection and registration was to 
by local corporations and volun associations, and not 
by a Government department. It was (Mr. Fenwick 
argued) essential that this work should be in the hands 
of a Government department, with power to enforce its 
recommendations, This had been shown to be necessary 
by various disastrous explosions. He did not know what 
the Government proposed to do, but they could not let 
things remain as they were. So long as the main objects 
of this Bill were secured—namely, the prevention of loss 
af life and personal injury, the promoters would not 
quarrel with the particular machinery employed. Pro- 
bably the best course would be to allow this, and the 
other Bills which had been introduced, to pass the second 
reading, and refer them to a Select Committee, 

Sir F. Flannery moved : ‘That in the opinion of this 
House no Bill be satisfactory which does not provide 
for the ee as boiler anager of engineers of 
not less than two years’ works 7 experience.” He 
approved the general objects of the Bill, though opposed 
to some of its provisions. If boilers were built stron, 
enough, and preserved against deterioration, there woul 
a no explosions; and these conditions were, 
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legislation partly by voluntary effort. He ho: 

the Bills would go toa Select Committee. oo 


Mr. A. Emmott said the saving of the life and limb of 
the great industrial class of this country was an object of 
which not only all the employers of labour, but also legis- 
lators, ought to be very careful. In regard to boiler explo- 
sions, he thought there was a case for further legislation ; 
and although he did not sympathise with most of the provi- 
sions of the Bill, he considered it was time the matter was 
settled. The Select Committee of 1870-1 had decided against 
the principal of compulsory inspection on certain grounds. 
The first ground was, that an explosion at that time 
occurred in one out of 2000 boilers in use; the second 
was that explosions arose from causes with which inspec- 
tion had nothing to do ; and a third ground was that com- 





pulsory inspection would tend to lessen the boiler-owner’s 








responsibility. Eleven years later the Boiler Explosions 
Act was passed, and it was remarkable that in that Act 
there was no definition of a boiler explosion. The average 
number of explosions on ships during the last five years 
was 6.2, causing nine deaths, and, out of these explosions, 
on an average four of the boilers were under inspection by 
the Board of Trade or Lloyd’s. He mentioned that to 
show that inspection could not doeverything. The average 
annual number of explosions on land during the last five 
oe was 13.6, causing 24.6 deaths. The statistics kept by 
iler insurance companies and other agencies showed that 
explosions from steam generating boilers had greatly de. 
creased during the last 30 years. From 1866 to 1875 the 
average annual number was 56, causing 63 deaths. From 
1888 to 1897 it was 28, causing 14 deaths; so that a great im. 
mtg had taken place. There were, he thought, 
rom 90,000 to 100,000 steam generating boilers inspected 
and insured, and there were, perhaps, 50,000 to 60,000, 
the majority of which were not insured or inspected. 
From the Board of Trade returns it appeared that there 
had been about seven explosions per annum of boilers 
insured and inspected, and about 21 of boilers not in. 
spected. Therefore, the great majority of explosions 
occurred from uninspected boilers. In the seven explo. 
sions to which he had referred from inspected and in. 
sured boilers, there were only about two which inspec- 
tion could — have prevented, while there were five 
that arose from faults in attendance with which inspec- 
tion could not deal; so that it might be said that not more 
than one in 40,000 inspected and insured boilers exploded 
in the course of the year. In France, where there was 
compulsory Government inspection, statistics showed 
something like one explosion in every 30,000 boilers, In 
regard to the Bill before the House, one matter requiring 
attention was the definition of a boiler; and it was forthe 
provided in the Bill that each boiler must be registered 
under a separate number, and the maker’s name marked 
on it. If a boiler included, as it would under this Bill, 
not only a steam generating boiler but steam pipes, it 
was rather a large order, and it would be almost impos- 
sible to work the Bill satisfactorily. The Bill insisted on 
two complete examinations every 12 months; but he 
would appeal to any practical expert as to whether one 
inspection in 12 months would not be sufficient, except, 
of course, in case of danger. One of the sections gave 
an inspector power to stop an unsafe boiler. This was a 
highly technical matter, and there were no standards of 
safety at the present time recognised by experts. As to 
the cost of the measure, he thought there would be at 
least 450,000 to 500,000 vessels in this country which 
would come within the scope of the Bill, according to its 
definitions. The cost of registering and inspecting these 
could not be less than 303. each, and would probably be 
nearer 2/. Therefore, he estimated that the cost of the 
Bill to the country would somewhere about three- 
quetes of a million of money annually. Would the 
hancellor of the a be likely to agree to that? 
It would be a pity if the Board of Trade inspectors were 
introduced into the factories of this country. Would not 
an extension of the present Acts be sufficient to meet the 
case? It was a matter for inquiry, and he approved of 
the suggestion that it be referred to a Select Committee, 
The responsibility of boiler owners should, he thought, 
be more clearly expressed and made known to them. In 
the event of an explosion, the onus should rest on the 
owner of showing that the boiler was of suitable construc- 
tion, properly maintained and inspected, and attended 
by a competent man. 

Sir A. Hickman moved the rejection of the Bill, as he 
objected to the House taking from the owner of a boiler 
the responsibility as to its safety. In his opinion, the 
Bill was calculated to form a pension fund for boiler- 
makers. The registration proposed would be costly and 
troublesome, and could be of no public use. The great 
defect of the Bill was that there was no provision made 


for appeal —- the decision of the inspectors. Some 
inquiry was desirable, and he could not oppose a reference 
to a Select Committee. 


Mr. J. Samuel asked whether the Home Secreta 
would refer the Boiler and Engine Attendants’ Certif- 
cate Bill (Persons in ge the second reading of which 
was carried in 1897, to a Select Committee, along with 
the Bill before the House ? 

Sir W. H. Houldsworth said that his Bill, introduced 
in 1892, was, he a the first attempt to really deal 
with this question. gislation was now required. Some 
people thought that an extension of the present system 
of investigation would suffice, but we ought to go a step 
further and endeavour to prevent rather than merely iu- 
vestigate explosions, although the Boiler Explosions Act 
had done much good. The present Bill was too drastic ; 
it was cumbrous and preg and by raising opposition 
would probably defeat its object. A Bill could be framed 
which would produce the desired effect without exciting 
so much opposition and causing vexatious interference 
with trade. What was wanted was, in the first place, the 
registration of boilers. This, of course, was no good in 
itself, but was a part of the machinery necessary to carry 
out a further object which was the institution of some 
system of compulsory inspection. Government inspection 
would meet with much opposition, and he was not quite 
sure that Board of Trade inspectors were the best people 
to inspect boilers. The existing insurance associations 
had done good, but owing to circumstances their action 
was somewhat crippled. Under the Bill he had in - 
mind, an owner would not be able to continue the use 0 
a boiler so long as he could not get a certificate of safety. 
The Government should be able from the materials before 
them to bring in a Bill that would give general satisfac- 
tion, but if they thought there should be a Select Com- 
mittee he would not object. Referring to the Home 
Secretary’s Factory Bill, he hoped that some general = 
would be passed, dealing not only with factories but wi 
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all boilers. The most enlightened factory managers at 
resent availed themselves of the existing institutions for 
aving their boilers inspected to prevent explosions. He 
trusted that a satisfactory Bill would be introduced next 
Session by the Home ane: : : 

Mr. Provand expressed the hope that the various Bills 
would be referred to a Select Committee. — 

Mr. C. B. Renshaw objected that the Bill would reduce 
individual responsibility. The inspection of such an 
enormous number of boilers would involve a great army of 
certified inspectors, and the annual expenditure of a sum 
of money at which the Chancellor of the Exchequer would 
stand aghast, to say nothing of the interference with 
manufacturing operations. 

Mr. J. Burns did not believe that facts supported the 
view that further legislation would diminish respon- 
sibility. The member for Oldham (Mr. Emmott) had 
pointed out that only seven boilers per annum of those 
which were inspected and insured exploded, but of those 
not inspected 21 exploded. Some boilers were rejected 
by insurance companies, and for that reason should be 
inspected by some competent authority, when, perhaps, 
the Home Office would condemn them al ther. Drastic 
legislation was needed with regard to boilers sold to 
second-hand dealers, as they frequently caused disaster. 
As a practical man, he thought if there was to be inspec- 
tion, it should be undertaken by the Home Office or the 
Board of Trade, rather than by the insurance offices. An 
optional system would establish a dangerous preiee: 
If conceded to boiler owners, mine-owners and railway 
companies would demand it. Inspectors ought to be 
appointed by the Government in the interest of the com- 
munity, and not in that of any particular section. 

Sir M. White Ridley, on behalf of the pf ig rome | 
said it must be admitted that in the hands of the , 
of Trade the Boiler Explosions Acts had been very satis- 
factorily administered. The Home Office, however, had 
to deal with factories and mines in which were employed 
most of the steam generating boilers in the country, and 
it seemed reasonable that the Home Office should take 
some considerable part in dealing with the boilers, at all 
events, which were to be inspected. He had shown his 
sense of the desirability of something being done, by in- 
serting a clause in the Factory Bill dealing with boilers 
so faras factories were concerned. The Boiler Explosions 
Acts had considerably reduced the number of explosions, 
notwithstanding the fact that the number of boilers in 
use in the country had enormously increased. But 
something more might be done, and the figures given 
as to the proportion of explosions of inspected and non- 
inspected foi ers respectively must convince many of them 
that in some way ip was desirable to secure that boilers 
should be periodically examined in order to insure safety. 
Under a voluntary system the worst boilers escaped ; 
and some provision should be made against explosions 
where there had been a lack of proper inspection. He 
was prepared, on behalf of the Government, to assent to 
that principle. But with reference to the particular 
Bill before them, while agreeing to its general principles, 
he could not conceive of any Government undertaking 
the compulsory inspection and granting of certificates to 
the boilers, whatever the number, in the United King- 
dom. No Government would assent to that, even if it 
did not involve the principle of taking away the responsi- 
bility of the owner, for, after all, it was the owner who 
employed the boiler, and on him should be thrown the 
responsibility for its safety. To enforce that responsi- 
bility by Government inspection was a very different 
thing from taking it away altogether. The provisions 
of the Factories and Mines Acts were based on the 
principle that you lay down certain regulations 
which must be conformed to at the expense and on 
the responsibilty of the factory-owner and mine-owner, 
and the inspector came in to see that the provisions 
of the law were complied with. The Bill of the 
honourable member for north-west Manchester, and 
that of the honourable member for Glasgow, proceeded 
more in throwing the responsibility on the owner. The 
clause he had introduced into the Factories Bill provided 
that every boiler must have attached to it a proper safety 
valve and steam gauge, and must be cleaned, and 
thoroughly examined, once every three months at least. 
Farther, it must be examined internally and externally by 
a competent engineer once a year, the safety valve must 

kept in proper condition, and the person making the 
examination must enter, in a general register, the pre- 
scribed particulars of the result of his examination. 
Penalties for non-compliance were provided for. He 
thought the better way of dealing with the whole matter 
now before the House would be to refer it to a Select 
Committee, when the clause in his Factory Bill would 
also be considered, though he would have been glad if 
that clause could have become law this Session. He 
advised the mover of the Bill to withdraw it, and the 
Government would pro a Select Committee. He 
hoped no time would be fost before that Committee met, 
and any Bills that had at any time been before the House 
sayy Ba the subject, even though now withdrawn, 
would be duly considered by the Committee. 

Mr. Bryce said the agreement was eral as to legi 
lation being needed to prevent explosions. The law 
could do still more than it had done to remedy the 
admitted evil. During the last few years several pro- 
porals had been before the House, but there had been a 
Perpetual dilemma between Government interference and 
= danger of removing individual responsibility. The 

ty was to find any general principle that would 

ide the House between the two extremes. Anyone 
ooking back at our legislation during the last 50 or 60 
years would see that the endeavour had always been 
made to ny, to steer a middle course between both 
extremes. That was the reason why there should be a 


the course proposed by the Home Secretary would be the 
best. At the same time, the Home Secretary would do 
well to proceed with his proposed clause in the Factory 
Bill. It was a clause which held out the prospect of 
being useful and workable, though open to amendment. 
Inspection of boilers would be far better in the hands of 
the Home Office, as it would be absurd to have Board 
of Trade inspectors entering one establishment for one 
pur and Home Office inspectors for another. He was 
glad that the debate had been conducted in a spirit of 
compromise and conciliation, and he trusted that before 
the Home Secretary’s Factory Bill received final shape, 
the Select Committee would be able to issue their report 
upon the whole question. 

_Mr. Fenwick, in reply, said that after the pledges 
given by the Home Secretary, he had no difficulty in 
withdrawing the Bill, with the consent of the House. 

Sir John Brunner said he regretted that icultural 
boilers were excluded from the Bill, inasmuch as, more 
than any other class, he thought they stood in need of 
examination. A serious inconvenience to trade would 
result if it were made compulsory that every boiler in the 
kingdom should be examined as often as once in every 
three months. In any Bill which might be brought in 
this should not be e a fixed and absolute rule. 

After some remarks by Colonel Lockwood, objecting to 
the imputation that cultural boilers were notably un- 
safe, the order for the second reading of the Bill was 
withdrawn, 





WORKMEN’S COMPENSATION. 

Cass v. Butler.—This case came on for hearing in the 
Court of Appeal on February 24. The applicant was the 
widow of one Henry Cass, who met with his death under 
the following circumstances. He was employed as a 
rage | by one Arthur Butler, who was sub-contractor to 

. Gould. Mr. Gould was constructing the electric 
gy generating station of the Leeds Corporation, and 
ad engaged Arthur Butler to do the painting. While 
employed in painting, the deceased, who was employed by 
Butler, was standing on a scaffolding; the plank upon 
which he was standing broke, with the result that he fell 
a distance of 30 ft. The learned County Court Judge 
found, (a) that the defendant (Butler) was an under- 
taker within the meaning of the Act, and was, therefore, 
liable to pay compensation ; (b) that the painting of this 
new building was ‘‘construction” within the meaning of 
the Workmen’s Compensation Act. He awarded the 
applicant 235/. 6s. 
he defendant appealed. 

Mr. Ruegg, Q.C., who appeared with Mr. Arthur 
Powell, for the appellant, argued that under no circum- 
stances could the Act apply to a ‘‘sub-contractor.” In 
this case Butler was employed by Gould, who was the 
only person employed ‘‘in or about the construction,” of 
the works in question by the building owners. 

Mr. Temple Franks, who ap for the respondent; 
argued that there was nothing in Section 4 of the Act to 
limit the —, of Section 7 to a sub-contractor. 

[A. L. Smith, L. J.: According to the judges’ note 
there was no evidence of a sub-contract.] Mr. Butler 
was a sub-contractor under Mr. Gould, who was doing up 
the building. There is nothing in the Act to show that 
a sub-contractor cannot an undertaker within the 
meaning of the Act. That was decided in Mason v. 
Deane, 15 T.L.R., 212. Moreover, there is nothing to = 
vent the workman from suing the sub-contractor. - 
tion 4 gives an additional remedy. 

[A. L. Smith, L.J.: Suppose a ganger was be ty to 
hire workmen to build a particular wall, could he be 
sued?] In my submission the mere fact of his being a 
sub-contractor does not take him out of the Act. 

In the course of his judgment A. L. Smith, L.J., said: 
In my opinion a very learned County Court Judge has 
gone wrong in this case. A man called James Gould was 
engaged to erect this electric power station. He had 
employed Butler, a painter who had in turn employed 
the deceased man aS foreman. The point taken by Mr. 
Ruegg is that Butler was not the undertaker, and that 
the action should have been brought against Gould, the 
head contractor. There is no need for us to determine 
the question whether ‘‘ painting” is ‘‘ construction ” 
within the meaning of the Act. A solitary question 
therefore arises, Has the workman the right to sue the 
sub-contractor or contractor at his option? 
‘*Undertaker,” in the case of a building, means the 

rson who has undertaken the construction, repair, or 
demolition thereof [see 60 and 61 V., section 7, sub-sec- 
tion (2)]. 

In Mason v. Deane [16 T.L.R., 212] the building owner 
had power to take part of the work from the builder, and 
to employ a separate contractor. The defendant in that 
case was therefore an undertaker on his own account. 
In this case, however, there is a difference, and having 
pa tg to Section 4, the sub-contractor is not an under- 
taker within the meaning of the Act. In my opinion, 
Mrs. Cass has no right of action under the Workmen’s 
Compensation Act against the appellant, and the appeal 
should be dismissed. 

Collins and Romer, I..JJ., having concurred, the appeal 
was dismissed. 

Milner (Jane) v. The Great Northern. Railway Com- 


pany.—This was an appeal from an award of the County 


Court Judge at Peterborough, who made an award in 
favour of the applicant. The appeal came on for hearing 
before A. L. Smith, Collins, and Romer, L.JJ., on 
March 3. It appeared that the applicant was a barmaid 
in the restaurant at the railway station belonging to the 
respondent company at Peterborough. On April 5, 1899, 
a framed advertisement fell upon her and occasioned in- 
juries, for which she claimed compensation under the Act. 
he County Court Judge awarded her 8/., holding that 





very careful inquiry into this question, and he thought 





she was a “‘ workman” within the meaning of the Act. 
The railway company appealed. 

Mr. Montague Lush, who appeared with Mr. Brock 
for the ap ts, argued that a harmaid was not a 
‘*workman” within the meaning of the Act, and was 
not therefore entitled to compensation. In the second 
place, employment in the buffet was not employment 
‘*on, in, or about a railway.” In order to ascertain the 
meaning of this term it was necessary to inquire into 
the for which a railway is established. 
the feanlation of Railways Act, 1873, a definition of the 
term ‘‘railway ” is given, which is incerporated | 
Workmen’s Compensation Act, and that definition com- 
prises everything used in connection with a brass 
‘used 





for pur of traffic.” A restaurant was nob 
for purposes of traffic. Moreover, the Railway and 
Commissioners had decided that they had no power to 
order the erection of a restaurant on the ind that it 
was necessary for the convenience of travellers. 

[A. L. Smith, L.J.: Would the railway hotel servants 
come within the Act?] I should submit not. The same 
principle applies to the hotel. 

Mr. Walker, who appeared for the respondent, argued 
that employment on, in, or about the railway included 
employment of this kind in the railway station. Here 
the restaurant abutted on the platform. 

The Court allowed the appeal. : : 

In the course of his judgment, A. L. Smith, L.J., said: 
In my opinion a refreshment-room does not come within 
the meaning of a railway in the Workmen’s Com - 
tion - Act. By Section 3 of the last-menti Act, 
‘‘railway ” includes every station used for the purposes of 
traffic, but in my opinion the section does not mean every 
pe of the station. The question is whether this re- 

reshment-room was used for the pu of public 
traffic, for the term station must only be taken to include 
that part of the station which is used for public traffic. 
I do not think a bookstall could be so used, nor could a 
hotel. The County Court Judge has held that a refresh- 
pene some ge used for = tak poe Y sage traffic. 

ere seems, however, to authority for saying 
that this was not correct. In the case of South-Eastern 
Railway Company v. Railway Commissioners (6 Q B.D., 
586), the question was whether the Commissioners had 
jurisdiction over refreshment-rooms. The Commissioners 
had assumed such jurisdiction, but the Court of Appeal 
held that they had been wrong in so doing, on the 
ground that refreshment-rooms did not come within the 
meaning of ‘‘facilities for the receiving, forwarding, or 
delivering traffic upon the railway,” however desirable they 
might be, for the comfort or convenience of passengers. 
That shows clearly in which way the point now before 
the Court ought to be decided. A refreshment-room is 
a convenience, not a necessity. The appeal must, there- 
fore, be allowed. 

Collins and Romer, L.JJ., delivered judgment to the 
same effect. 

Tysons v. Andrew Knowles and Sons.—This was an 
a from the decision of the County Court Ju at 

ford, who had awarded compensation to a wor! 

under the Workmen’s Compensation Act, 1897. The 
employers were owners of a colliery near Manchester. 
The applicant, a pitman, entered their employment as a 
piece-worker at 6s. a day on Tuesday, July 18, 1899. He 
went into the pit and worked for one day. began | 
was a holiday. When at work on Thursday he met wit 
an accident when at work. The colliery week ended on 
Tuesday, but the applicant was only paid 6s. for the work 
on Tu , July 18. The question before the County 
Court Judge was how the “average weekly earnings” 
were to be assessed. His Honour held that the applicant 
had been working for two days in the week at 6s., and 
that a average weekly wage was 12s. The employers 
ap R 

7 F. H. Mellor, who appeared on their behalf, 
argued that it was impossible to apply the Act to a work- 
man who had not been — for at least a fortnight. 

Mr. Joseph Walton, Q.C., and Mr. Postlethwaite, for 
the applicant, said that the Act was not confined to men 
engaged by the week. The words were a payment not 
ee — of - we weekly earnings. sat 

tion 1 of the Act gave the right to compensation, 
these words in the ule merely fixed a limit. The 
word “‘average” only applies where there was anything 
to average, otherwise the man was to receive as a maxi- 
mum the amount of wage he had been receiving during 
the time of his employment. 

In the course of his yen cag allowing the appeal, 
Lord Justice A. L. Smith said: This case raises the ques- 
tion whether a workman comes within the Workmen’s 
Compensation Act who, having entered into an employ- 
ment and gone to work, was injured on the first day of 
his employment. Here the workman has only worked for 
two days, and the question is really the same whether he 
works one or two days. is Lordship here stated the 
facts and continued.] It was asked on behalf of the a 
jy ‘Why should he not be within the Act?” My 

uty is not to consider why, but whether on the true con- 
struction of the words of the Act, the applicant was en- 
titled to compensation. We have y held that upon 
the words of the statute, a painter painting the outside of 
a house on a ladder was not within the Act, though a 
builder under the same circumstances would be within it ; 
though why the one was included and the other excluded 
Nesom nar the words now ep harp rate viz., 
ose 1n le 1, regula the payment of compensa- 
tion are very important. THis Lordship then read the 
material words and continued.] In my opinion the Court 
is driven to say that in order tc come within the meaning 
of the Act the workman must have been in his employ- 
ment for at least two weeks. If not it is impossible to 





give any meaning to the words ‘‘average weekly earn- 
ings. 
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THE HAMBURG-AMERICAN 


ATLANTIC LINER 


—. 


“ DEUTSCHLAND.” 


CONSTRUCTED BY THE STETTINER MASCHINENBAU ACTIEN-GESELLSCHAFT ‘“ VULCAN,” BREDOW, STETTIN. 





WE give on this page an illustration of the new 
Hamburg - American liner Deutschland, prepared 
from a photograph of the model of the ship, and 
on our two-page plate an engraving of the two 
sets of engines as they stood in the erecting shop 
at the date of the launch of the ship in January 
last. This vessel has been built by the Stettiner 
Maschinenbau Actien-Gesellschaft ‘‘ Vulcan,” at 
Bredow, near Stettin, where also the North German 
Lloyd steamer Kaiser Wilhelm der Grosse was 
constructed and engined. The latter has attained a 
speed on the Atlantic of 224 knots, and has thus ex- 
celled all previous performances ; and the new ship is 
expected to make 23 knots in service, and is equipped 
with engines to develop 33,000 indicated horse-power, 
the greatest power fitted in any ship up to the pre- 
sent time. The fastest of our British Atlantic liners are 
the Campania and Lucania, and they have a displace- 
ment tonnage of about 17,000tons, their length between 
perpendiculars being 600 ft.; the Kaiser Wilhelm der 
Grosse is 625 ft. long, and of 19,800 tons displacement ; 
and the Deutschland 662 ft. 9 in. long and 23,000 tons 
oo erga The British ship may be put at quite 
22-knot speed, and it is interesting to note that the 

wer has not increased at the ratio one would expect 
in view of displacement and speed, a fact due pro- 
bably to the greater length of the hull. The Deutsch- 
land is to leave on her first voyage to New York on 
June 17, and her performances will be watched with 
interest. In this connection it may be noted that she 
is to leave Hamburg every three weeks instead of ever 
fourth week, as has been the case with the Atlantic 
liners hitherto. This practice has also been adopted 
by the American line, and secures the advantage of a 
greater amount of work from the ship within a given 
time, experience having shown that those high-speed 
liners are, as a rule, superseded by faster boats before 
they have done a full share of work. 

The Deutschland is 662 ft. 9 in. long between 
perpendiculars and 686 ft. oyer all, 38 ft. longer than 
the Kaiser William der Grosse. Her beam is 67 ft., 
1 ft. more, and moulded depth 44 ft., also 1 ft. 
greater. The gross tonnage is 16,000, and the dis- 
placement 23,000 tons. Although in her general ap- 

earance she resembles the Kaiser Wilhelm der Grosse, 
ie internal arrangements differ, but as we hope later 
to fully illustrate her, we need not enter into details 
here. 

The machinery also differs, the Kaiser Wilhelm der 
Grosse had four-cylinder triple - expansion engines ; 
the Deutschland has six-cylinder quadruple-expansion 
engines, and thus, notwithstanding the increase of 
power and quadrupling, the low-pressure cylinders, 
are only 2700 millimetres (106.3 in.), not by any means 
a& maximum, as comparel jwith 2450 millimetres 
(96.4 in.). The illustration on the two-page plate, 
impressive as it is, does rot include the two high- 
pressure cylinders in each set of engines. They 
are to be above the low-pressure cylinders, and 
work tandem, and high as is the erecting sho 
at the Vulcan Works these could not be fitted 
by the overhead cranes; but their position is in- 
dicated by the ‘“‘beds” cast on the cylinder tops. 
The two low-pressure cylinders are in the centre, with 
the two high-pressure cylinders over them, and at the 
forward end is the first intermediate and at the after 
end the second intermediate. The two first cranks, 
set opposite each other, have thus the intermediate 
in the one case, and a high-pressure and low- 
pressure cylinder in the other, and the after pair 





of cranks, a high pressure and a low pressure in 
the one case, and the intermediate on the other 
crank, The cylinders are placed close together, the 


valves being on the outside, and there is a separate 
valve gear for each cylinder, 7.¢., six sets for the six 
cylinders of each engine. The end cylinders have 
their valve boxes on the outside, as is shown by the 
engraving, and owing to the great diameter there are 
two spindles, a system adopted in the Kaiser Wilhelm 
- Grosse. The diameters of the cylinders are as 
ollow : 


Two high-pressure cylinders ... 930 mm. (30.6 in.) 
One intermediate-pressure cylin- 


OPTED ccs saath 2 ese gone SEDO TMG in,) 
One intermediate-pressure cylin- 
der (II.) ... : 2640 mm. (103.9 in.) 


Two low-pressure cylinders... 2700 mm. (106.3 in.) 

Common stroke ... es .-. 1850 mm. (72.8 in.) 
Together the engines are to indicate 33,000 horse- 
power, when running at about 76 revolutions per 
minute. The cooling surface of the two surface con- 
densers total 3960 square metres (42,630 square feet). 
Our engraving also shows how the steel bedplate is cut 
away at the sides to allow the continuous girders 
under the engines to be as high and as strong as pos- 
sible, while at the same time the centre line of the 
shaft can be placed lower than would otherwise be the 
case. The columns are of steel, with the web cut 
away, where possible, to reduce weight. 

ere are twelve double-ended and four single-ended 


Y | boilers, divided equally into four sets for four boiler 


compartments. 





HOPETOWN BRIDGE. 

WE have heard so much lately about the wonderful 
despatch with which American bridgebuilders can turn 
out their work, more particularly since the order for 
the Atbara Bridge was placed in the States, that we 
had become almost reconciled to the idea that English 
bridgeyards were incapable of any really smart piece 
of work. It is, therefore, all the more gratifying to 
us to be able to record a piece of work turned out by 
Messrs. J. Westwood pod Co., Limited, Napier Yard, 
Millwall, which reflects great credit on that firm, 
both for the accuracy of the work turned out and 
also for the remarkably short time taken to execute it. 

The work to which we refer is the rebuilding of the 
channel span of the road bridge over the Orange River 
at Hopetown, in Cape Colony. 

Our readers may, perhaps, remember that the span 
referred to was destroyed by the Imperial authorities 
for strategic reasons in the early part of the present 
campaign in South Africa. On page 386 will be seen 
a view of the bridge as originally constructed and 
erected by the late firm of Messrs. Westwood, Baillie, 
and Co., while on the same page is an illustration, from 
a photograph, of the new span as it appeared in the 
yard of Messrs. J. Westwood and Co., Limited. On 
page 383 will be seen working drawings of the span, 
showing the details of construction. 

The order for the new span was placed with Messrs. 
J. Westwood and Co. in the early part of this year, 
and the work was manufactured and erected in 12 days 
after the receipt of the order, without making any 
allowance for the snowstorm and bad weather in the 
early part of February. 

e span is 108 ft. long from centre to centre of 
i the girders being of the Warren pin-connected 
type, and the weight complete is about 80 tons, The 





roadway, as will be seen on reference to the draw- 
ings, is carried on steel troughing on the top of the 
irder. 

. The whole of the main connecting-pins were drawn 
out and forged under the steam hammer, turned and 
screw-cut, within five days. The castings (including 
the patterns) for pressing the various special sections 
of plates, were made, and the plates pressed and 
finished in ten days. 

It speaks well for the accuracy of the workmanship 
in the various connections throughout the span, that 
the operation of assembling the component parts and 
of erection was compreted in 12 hours. 

The plates for the complete span were rolled by 
Mr. William Beardmor e, of Parkhead Forge, Glasgow 
(chairman of Messrs. Westwood and Co.), within six 
hours of the receipt of the specification, and but for 
an unfortunate delay in receiving a part of the steel 
consigned by rail, the span would have been completed 
in less than a fortnight. 

There is a fact in connection with the delivery of 
this material, which, we think, merits the careful 
consideration of the railway companies, and that is, 
that the portion consigned by rail from Glasgow took 
three days longer to reach London than the portion 
forwarded vid Grangemouth by steamer. ‘ 

The work was carried out under Sir Benjamin 
Baker, engineer to the Agent-General for the Cape, 
and Mr. Rigby (general manager of Messrs. J. West- 
wood and Co.) has received a tele; of congratula- 
tion on the — completion of the bridge. 

The original bridge, comprising 15 spans of 72 ft. 
and three spans of 108 ft., was made about 25 years 
ago, and erected complete at the site by the late 
Messrs. Westwood, Baillie, and Co. 





LincoLN Wacon AND Encing Company, LIMITED.— 
The directors of this company report an exceptional 
demand for rolling stock, and a balance of 9062/. 9s. 7d. 
A further dividend of 74 per cent. is now recommended, 
making 10 per cent. for the year. This will absorb about 
half the profits, and of the remainder it is recommended 
that 4000/. should be added to the reserve fund, making 
it 25,000/., and that 562/. 93. 7d. should be carried to the 
next account. 


Tur Exxcraro Licut at Wurrsy.—Mr. E. A. Stand- 
ford Fawcett held a Local Government Board inquiry at 
Whitby on Friday with reference to the urban council’s 
application for power to borrow 26,000/. for electric pur- 
poses. Mr. W. Brown, a member of the council, drew 
the inspector’s attention to the fact that neither the full 
council nor the public had had any information furnished 
to them on which they could form any opinion as to the 
proposed works. The clerk of the council explained that a 
report of Messrs. Preece and Cardew, the engineers con- 
sulted, was laid on the table for yd councillor to see. 
The inspector, who visited the site of the proposed elec- 
tricity station, will report in due course. 








Mintne in THE Mipianvs.—A meeting of colliery 
and other officials connected with the Midland 
Counties branch of the National Association of Colliery 
Managers was held at Chesterfield on Saturday to pene 8 
lecture by Mr. A. H. Stokes, Inspector of Mines for the 
Midland district, on “Systematic Timbering in Mines. 
Mr. Stokes stated that the Midland district occupied the 
second position in the country as a coal-producing area, 
and had during the for which statistics had just been 
completed, camel te} more than 1,000,000 tons its ou — 
of the previous year. The loss of life in proportion to : e 
output had been lower in the district than in any other 
district in the country. 
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DETAILS OF THE NEW SPAN OF HOPETOWN BRIDGE OVER THE ORANGE RIVER. 
CONSTRUCTED BY MESSRS. JOSEPH WESTWOOD AND CO., LIMITED, ENGINEERS, LONDON. 
(For Description, see opposite Page.) 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market was firm, but business was very quiet. Scotch 
iron made an advance of 7d. per ton; Cleveland, 
6d.; and hematite iron, 24d. per ton. The settlement 
rices at the close of the afternoon market were: 
Rcotch, 703. 74d. per ton; Cleveland, 72s. 6d.; Cum- 
berland and Middlesbrough hematites, respectively, 
798. 73d. and 81s. per ton. On the following day 
the market was again inactive, but prices were very 
firm. Scotch rose 24d. per ton, Cleveland 74d., and 
hematite iron 24d. per ton. At the close of the market 
the settlement prices were: 703. 9d., 72s. 74d., 793. 10}d., 
and 81s. per ton. A good business was done on Monday 
forenoon in the warrant market, and prices were strong 
on the firmer reports from America. About 15,000 tons 
changed hands, and there was an advance all round, the 
range being from 5d. to i. per ton. In the afternoon 
about 10,000 tons were dealt in, and the market was steady 
at round the previous figures. Contango rates were re- 
ported to be very light. The settlement prices were: 
7ls. 3d., 73s. 3d., 803. 3d., and 81s. per ton. A moderate 
amount of business was done on Tuesday forenoon, and 
the tone was again strong, the market being assisted 
by the large shipments from Middlesbrough. About 
18,000 tons changed hands in the afternoon, and prices 
closed strong, Scotch iron being 94d. per ton up 
on the day. The other classes were about the same as 
in the forenoon. The settlement prices were: 72s. 14d. 
per ton, 733. 6d., 80s. 104d., and 81s. per ton. A 
good business was done in the warrant market this fore- 
noon, and the tone was strong. Scotch rose 44d. per ton, 
Cleveland 3d., and hematite iron 4d. per ton. A fair 
business was done in the afternoon, and prices continued 
strong, Scotch closing 8d. per ton upon theday. The 
sales for the day were close on 30,000 tons. The settle- 
ment prices were: 72s. 9d., 733. 9d., 8ls., and 82s. 6d. 
per ton. The following are the returns of the- ship- 
ments of Scotch pig iron for the week ending last 
Saturday: For the United States, 100 tons; for 
Canada, 100 tons; for Australia, 263 tons; for Ger- 
many, 700 tons; for Holland, 695 tons; for Bel- 
gium, 470 tons; smaller quantities for other countries, 
and 5401 tons coastwise. From the commencement of 
the year till March 17, the shipments amounted to 72,394 
tons, against 53,833 tons for the corresponding period of 
last year. The following are the prices for No. 1 makers’ 
iron : Clyde, 853. per ton ; Calder and Gartsherrie, 85s. 6d. 

r ton; all ohppea 88s. i ome Ya 6d. ad mie 
oregoing ship at Glasgow; Glengarnock (shipp 
at Ardrossan), 82s. 6d.; Shotts (shipped at Leith), 86s. 6d.; 
Carron (shipped at Grangemouth), 86s. 6d. per ton. The 
markets of the past week have been all in favour of 
holders ; business has been more active, and fresh buying 
orders have been of daily occurrence. Prices have risen 
steadily and surely, except in the case of Middlesbrough 
warrants, in which case sudden and heavy advances 
have been made, due mostly to ‘‘ bear” covering, but 
also to protective buying on the part of shippers. 
Continental and home consumers have been inquiring 
more freely, and as makers’ quotations have all been 
advanced, the presumption is that heavy lines have 
been pl merican reports are still very mixed, 
but they foreshadow no immediate relief to the scarcity 
of iron on this side. The number of furnaces in blast 
stands at 85, against 84 at this time last year. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 195,361 tons yesterday afternoon, 
against 200,793 tons yesterday week, thus showing a 
decrease for the past week amounting to 5432 tons. 


Finished Iron and Steel.—The large consumers of 
finished iron and steel have reported very little inquiry 
for their production, the high price demanded for fuel 
still exercising a detrimental effect as regards fresh 
business. The Scotch manufactured iron and _ steel 
trades have been more or less active; but merely on 
running contracts, as consumers have more than ever 
held off in the hope of being able to get easier terms. 
However, with the advance made across the Border, and 
with the prospect of the ice bound ports being reopened 
early next month, a postponement of fresh fixtures cannot 
be long continued. Shipbuilding steel has been quieter, 
as shipowners refuse to place orders for new tonnage at 
the present extravagant rates; but so much steel work is 
under order, that no diminution of the pressure at the steel 
rolls is expected for a considerable time. Boiler-plates 
are maintained at the highest prices of the year, and the 
5s. a ton above the list price may be obtained. There 
is also an active inquiry for bars for the Far East, but 
sheets have been slower during the past week or two. 
All classes of structural work are in demand, and alread 
hardware merchants are placing orders freely for South 
Africa. 

Tubemakers and Ironfoundvrs.—New markets are being 
og up by tubemakers, who occupy a big position in 

e@ Glasgow and Coatbridge districts, and one of the 
chief buyers at the moment hails from the Far East. 
Ironfounders are only moderately well placed, and a 
capital contract for a Continental municipality is said to 
be under negotiation. The demand for scrap iron and old 
metal is strong, and some exports have been made to the 
States—a most unusual fact. Some classes of gun-metal, 
which were sold at 59/. per ton a year ago, have quite re- 
cently been sold at 80/. per ton. To-day’s market was 
quite idle, with prices nominal. 


Glasgow Copper Market.—Copper last Thursday fore- 
noon was regarded as nominal, Dat in the afternoon it 
was y ragg om buyers at 74/. 103. per ton three months, 
and 10s. higher by sellers, The settlement price was 
given at 77/. 103. per ton. That was also the settlement 





price on Friday afternoon. On Monday the quotations 
were nominal, and the market was quite idle. There 
was no business done in copper on Tuesday forenoon, but 
there were sellers for cash at 787. 15s. per ton, without, 
however, any buyers. The market was idle in the after- 
noon. 

Royal Society of Edinburgh.—At a meeting of this 
society on Monday night—Lord Kelvin, president, in the 
chair—a mathematical paper was communicated from 
Dr. Thomas Muir, Inspector of Schools, Cape Town ; and 
it was followed by a paper by Dr. Alexander Galt—a 
third and concluding communication, on the ‘‘ Heat and 
Combination of Metals.” Numerous alloys had been 
— with, and very valuable results had been ob- 
tained. 


Institution of Engineers and Shipbuilders.—The sixth 
general meeting of the forty-third session of this in- 
stitution was held last night—Mr. Robert Caird, F.R.S.E., 
president, in the chair. According to a new rule, the 
new office bearers for next year were nominated, the 
lace at the annual meeting a month 
hence. Most of the evening was taken up with 
the discussion on Mr. Chamen’s paper on “The 
Electric Wiring of Buildings.” The speakers included 
Mr. M‘Whirter, Mr. Sam Mavor, Professor Jamie- 
son, Mr. Dewar, Mr. Sayers, and Mr. Biggart; 
and, subsequently, Mr. Chamen replied, and_ promised 
to make a more detailed reply in writing. Thereafter, 
Mr. David Cowan, formerly of Carron Iron Works, read 
a paper on ‘‘ Workshop Administration.” 


The Clyde Trust and the Renfrew Dock.—By some nego- 
tiations between the Clyde Trust (or a committee of the 
same) and the Renfrew Town Council, it has been re- 
solved that the work of constructing the dock, for which 
powers were obtained by Renfrew last your shall be pro- 
ceeded with. The dock will eventually belong to the 
Clyde Trust, and two members of the town council, one 
of them the provost of the burgh, shall be members of 
the trust. Of. course, the Shieldhall Dock will not be con- 
structed, and the proposed arrangements will have to be 
legalised in next session of Parliament. The final vote 
of the trust was 15 to 4. 


Corporation Contract.—At the last meeting of the 
Police Department exception was taken to the omission 
in the minutes of the amount of the offer of Messrs. D. 
Stewart and Co., London-road Iron Works, for the machi- 
nery required for the pumping station to be erected at 
Partick in connection with the Western Sewage Scheme. 
It is given in minutes at 46,5507. The other offers received 
were the Mirrlees, Watson, and Yaryan Company, Scot- 
land-street, 53,000/. ; Messrs. Motion, Speedie, and Co., 
Motherwell, 56,525/.; Messrs. Fullerton, Hodgart, and 
Co., Limited, Paisley, 57,240/.; Messrs. Fleming and 
Ferguson, Limited, Paisley, 66,600/.; and Mr. Thomas 
A. Lewis, New York, 215,000/. 


election to take 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Messrs. Charles Cammell and Co.—In their annual re- 
port the directors of Messrs. Charles Cammell and Co. 
state that the net profits for the year have been 244,689/. 
The amount brought forward from last year was 35,451/., 
making together 280,140/. at the disposal of the directors. 
A dividend of 124 per cent. is recommended, with a bonus 
of 5s. per share, equal to 174 per cent. The directors 
_ to carry to reserve 76,000/., and carry forward a 
nce of 35,4537. It was hoped that deliveries from the 
Spanish mines recently acquired by the company would 
have commenced last year, but, owing to difficulties, it 
will be May next before supplies were available. The 
manufacture of lyddite and other shell, under orders from 
the British Government, had assumed considerable pro- 
portions, and additional plant would be in operation at 
an early date. 


French and English Artillery.—Colonel Vickers, chair- 
man of directors of Messrs. Vickers, Sons, and Maxim, at 
the annual meeting of that company on Tuesday last, said 
that comments had been made in Parliament in regard 
to the ye value of the French artillery and the 
British. The comparison made appeared to have been 
with the French 12-in. and the older type of Mark VIII. 
12-in., and not with the new 12-in. Mark IX., Vickers’ 
design. The Vickers’ 12-in. gun, which was now being 
placed on all the new battleships, was a much more 
powerful weapon than the old Mark VIII. At 2000 yards 
range the Vickers gun had a striking energy 44 per cent. 
exceeding that of the French 12in. About 4000 yards it 
had 56 per cent. more energy; and at 6000 yards it had 
72 per cent. more energy. In addition to this the French 

n used a shot weighing only 644 lb., whereas the 

nglish gun used a shot weighing 850 lb. By this they 
would see that the Vickers gun was very much more 
powerful than the gun the French had manufactured to 
compete with it. He was glad to be able to add that 
the Vickers breech mechanism was now adopted for all 
Government guns from 3 in. to 12 in., and that they had 
now settled terms favourable to themselves, and to the 
Government in regard to payment of a royalty on all the 

ns in which it was used. At the French Exhibition 
firm intended showing a gun of 74 in. diameter, a 
new type of gun, with a projectile of 200 1b., an initial 
velocity of 3000 ft. and able to fire six or seven rounds a 
minute. 


Government and the Supply of War Material.—The 
chairman of Messrs. Vickers, Sons, and Maxim, in ex- 
a cause of the company having increased their 
capital by the issue of half a million new ordinary shares 
of 17. each, stated that when they made their last issue of 
capital some months ago they thought they would have 
abundance. The Government, however, had been ex- 





tremely pressing to have work executed quickly, and the 
— arose that if the work were not undertaken in 

heffield the Government would themselves put down 
plant. The directors of the concern determined to show 
the Government that they were prepared to spend any 
amount necessary to satisfy all uirements, and give 
the Government no excuse for spending money at Wool- 
wich or elsewhere. 


South Yorkshire Coal Trade.—No marked change is to 
be noted in the condition of the coal trade of this district, 
The conditions under which house coal is supplied is more 
favourable than it has been since Christmas. More coal 
is on the market for sale, and though owners are doing 
their best to keep up prices, it is pretty generally ad- 
mitted there will have to be some concession next month, 
The demand for all qualities of steam fuel is as great as 
ever, and all that is placed on the market is readily taken 
up. Coke is still commanding high rates, and the large 
production of this fuel is causing all kinds of small coal, 
slack, and smudge to be very scarce. 


Iron and Steel.—The iron market continues very strong, 
and though makers ——T advance prices, heavy 
orders continue to come to hand. Manufacturers of shot 
and shell are working under great pressure. Makers of 
forgings for heavy guns are working night and day, and 
all firms engaged in the manufacture of war material are 
very heavily booked. In Siemens and Bessemer steels 
manufacturers have accepted orders so far ahead that 
they have practically closed their books so far as new 
business is concerned. The lowest price demanded for 
Bessemer is 9/. 10s. per ton, and this only in large quan- 
tities. Smaller lots are readily sold at 9/. 15s. The price 
of Siemens varies from 10/. to 127. 103. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

Tne Cleveland Iron Trade.—Yesterday there was a 
large attendance on ’Change, the market was very cheer- 
ful and quotations again advanced. No. 3 g.m.b. Cleve- 
land pig iron was sold at 73s. 6d. for prompt f.o.b. 
delivery, and that price was generally quoted, while 
No. 1 advanced to 75s. 6d.; foundry 4 and grey 
forge to 72s. 6d.; and mottled and white to 72s. 
There were a good few complaints of the scarcity 
of iron, and, in fact, several purchasers declared that 
they could not obtain supplies sufficient to meet their 
requirements. Middlesbrough warrants were steady and 
strong throughout the day at 733. 3d. cash buyers. 
East coast hematite pig was even scarcer than ordinary 
Cleveland, and in several cases the short supply has had 
to be made up with iron from the west coast. The 
general market quotation for early delivery of Nos. 1, 2, 
and 3 was 85s. iddlesbrough hematite warrants were 
not =. Spanish ore was firm. Rubio was put at 
21s. 6d. ex-ship Tees. To day there was a further marked 
improvement in the market. Sellers put up the price of 
No. 3 to 74s., and reported that they were able to get it. 
Buyers hesitated to follow the advance, but those who 
were necessitated to purchase for early delivery had to 

y about the foregoing figure. Other qualities of 

leveland pig were distinctly firmer than yesterday, 
and in some cases they were advanced 6d. per ton. 
Middlesbrough warrants, carly in the day, rose to 
73s. 6d., and by the close of the market they were very 
strong at 73s. 9d. cash buyers. The outlook for the 
spring and summer is very bright and encouraging. 
Shipments are already heavy, and there is every reason 
to believe that they will considerably improve as the ex- 
port season opens. Inland deliveries are very good 
also, and, in fact, the demand all round is so ex- 
cellent, and promises to expand to such an extent 
that the only trouble is how the iron is going 
to be found ‘to meet the enormous requirements. 
Stocks are at a very low ebb, and warrant iron here 
threatens to disappear altogether before long. This 
month will see 20,000 tons of Cleveland iron drawn from 
the warrant stores, and the stock now only stands at 
45,000 tons, while Middlesbrough hematite warrants are 
practically nid, being only 6500 tons odd. 

Manufactured Iron and Steel.—In the finished iron and 
steel trades the activity is t, and the outlook cheer- 
ing. Producers of nearly all descriptions are very well 
supplied with orders, and inquiries concerning new 
wor, be 2 —_ —  emoge — have 1B 4 strong 
upward tendency, but they are hardly quotably changed. 
At the same time lots of sales ‘been minal 
considerably more than the market rates, and particularly 
is this the case where small lots are required for early 
delivery. The following are the market quotations: 
Common iron bars, 92. 5s.; best bars, 92. 153.; iron ship- 
plates, 8/. 7s. 6d.; iron ship-angles, 8/. 7s. 6d.; steel 
ship-plates, 82. 5s.; steel disnaaion, 8. 5s.; and heavy - 
sections of steel rails, 7/. 103,—all less the customary 
24 per cent. discount for cash, except rails, which are 
net at works, 


Messrs. Bell Brothers, Limited.—The report of the 
directors of Messrs. Bell Brothers, Limited, is as follows: 
‘In accordance with the articles of association, the 
balance-sheet, and ‘profit and loss account for the year 
ending December 31, 1899 (being the first year of the 
existence of the new company), are now presented to the 
shareholders. Including 8517/, made between January 1 
and 24 (the date of the incorporation of the company), 
which is not available for dividend, the year’s operations 
have produced a profit of 213,334/. 18s. 5d. Of this sum 
the following amounts have been paid during the year: 
Interest on 4 per cent. debenture stock to December 31, 
1899, 16,5097. 12s. 7d.; interest on purchase money 


paid to vendors, 8599/. 5s. 7d. ; dividend on 6 per cent. 














MARCH 23, 1900. ] 


ENGINEERING. 


385 











reference shares to June 30, 1899, 96187. 10s. 3d., 
7771. 8s. 5d., and since December 31 the following 
amounts: On January 2, interim dividend on ordinary 
shares at 20s., 60,0002.; on February 1, dividend on 6 per 
cent. preference shares to December 31, 1899, 15,000/., 
75,000/., 109,7772. 83. 5d., while there has been placed to 
the credit of the reserve fund under Section 115 of the 
articles of association 26,331/. 11s., 136,108. 193. 6d. 
leaving to be dealt with at present 77,2257. 19s. The 
directors recommend the following appropriation of this 
balance: Extensions and improvements written off, 
10,2037. 15s. 8d.; preliminary expenses written off, 
48891. 1s.; final dividend on ordinary shares at 10:., 
payable April 6, 30,000/.; balance carried forward, 
32,1337. 2s. 4d., 77,2257. 193. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—There have been numerous inquiries for steam 
and Monmouthshire , and some heavy chartering is 
reported ; the best steam coal has been making 22s. 6d. 
to 23s. per ton, while secondary be ancy have brought 
19s. to 193. 6d. per ton. Household coal has also been in 
good demand; No. 3 Rhondda has been quoted at 20s. to 
93s, per ton; patent fuel and coke has shown a fair 
amount of activity ; foundry coke has brought 32s. to 33s., 
and furnace ditto, 29s. to 31s. per ton. As regards iron 

ore, the best rubio has made 20s. to 20s. 6d. per ton. 


Llanelly.—On Thursday the: first sod of the new] (Co 


Llanelly reservoir at Upper Lliedi was cut by Mr. E. 
Trubshaw, chairman of the Llanelly Borough Council. 
The new reservoir have a capacity of nearly 
200,000,000 gallons, and will be 35 acres in extent. It is 
situated beyond the present Cwmlliedi reservoir, and it 
will practically double the present storage capacity. 


More Welsh Coal.—Messrs. Blindell Brothers and Co., 
Cardiff, have succeeded in winning a valuable seam of 
steam coal at their Cilely Colliery, Tonyrefail. The 
seam, known as the Nine-foot, is 5 ft. thick, has an 
excellent roof of cliff rock, and has been found on analysis 
to be of good quality. 

Russian Orders for Coal.—The administration of the 
Russian South-Western State Railway has accepted 
tenders for the supply of 140,000 tons of double-screened 
best Cardiff coal. e price is stated to be about 31s. 
per ton, and among the contracting firms are Messrs. 
Cory Brothers, Limited, 60,000 tons; and Messrs. Pyman, 
Watson, and Co., 50,000 tons. 


The ‘‘ Usk.”—The erection of wharves and training 
walls for the Usk was the subjects of discussion at a 
meeting of the Newport Harbour Board on Wednesday. 
Mr. T. E. Watson pointed out that by securing the 
proper scour of the river they would reclaim about 
30 acres of land. They would also construct a line of 
wharves for the shipment of coal and the discharge of 
iron ore. He contended that the docks would not be 
interfered with, but that a large amount of Monmouth- 
shire coal now shipped to Cardiff and Barry would be 
shipped in the Usk. The question was referred to the 
dredger committee. 


Cardiff and Glasgow. — The members of the tram- 
ways committee of the Cardiff Town Council, de- 
puted to visit other towns for the purpose of inspect- 
ing the methods of electric trams in operation in those 
places, with the view of adopting the most efficient 
system for Cardiff, visited Glasgow on Wednesday. 

hey were shown over the Glasgow system, and were 
afterwards entertained at luncheon in the town hall by 
the Lord Provost and the City Council. The members 
of the deputation were highly pleased with the Glasgow 
tramway system, and gained much useful information. 
In the course of the luncheon, Bailie Paton recom- 
mended a separate power station from which an electric 
current could be — at 3d. per Board of Trade 
— there could only be low fares with a cheap power 
Supply. 

Barry Deep-Water Lock.—The directors of the Barry 

ilway Company have accepted a tender of Messrs. 
Price and Willis (contractors for the Barry No. 2 Dock. 

Island Railway, and for the Walnut Tree an 
Rhymney extension of the B Baiveg), for the re- 
storation of the collapsed wall of hes Lady Windsor Deep 
Lock at Barry. The work is expected to be carried out 
10 six months, 


Stonehouse.—The ‘War Office has decided to expend a 
further sum on the extension and armament of the 
estern King Fort at Stonehouse. This battery was 
recently improved and re-armed, seven see eae 
of long a being mounted in the place of breechload- 
ing guns which were mounted a few years.since. As a 
result of recent experiments, it has been decided to re- 
move several feet of the limestone filling which covers the 
tery, and to replace it with fine sand of a special 
character. For this pur nearly 10,000 tons of sand 
will be used, and while the work is in hand the battery 
extended so as to provide for the mounting of two 

more quick-firing guns. ° 


f 7 “‘ Spartiate.”—The Gesatinte will leave Pembroke 
ye ortsmouth April 6, The original date fixed for her 
aartare was the 28th inst., but it was postponed for a 
Week, the engineers being unable to get the ship ready 
quite so soon, 


Phas Swansea Valley.—The tinplate works have been 
i employed. Tin bars have been firm at previous 
— The spelter refineries have been busy. New 
prxs are being pushed forward with activity at Clydach. 
production of some collieries has been scarcely so 
diff and household coal has been obtained with some 
ificulty in consequence, 


MISCELLANEA. 


From the eleventh annual report of the Institute of 
Marine Engineers just published, it appears that the 
society is in a very prosperous condition, the members 
numbering 1007. 


The traffic receipts for the week ending March 11, 
on 33 of the principal lines of the United mg ee 
amounted to 1,691,160/., which was earned on 19,8653 
miles. For the corresponding week in 1899 the receipts 
of the same lines amounted to 1,645,518/., with 19,6044 
miles open. There was thus an increase of 45,6427. in 
the receipts, and an increase of 261} in the mileage. 


The compound brake shoes, which have been largely 
used in the United States, are now, it seems, being intro- 
duced into this country by the Thornton N. Motley Com- 
pany, of St. Mary Axe, E.C. The body of these shoes is 
of strong chilled cast iron, dovetailed into which is an 
inset of soft grey iron. This soft iron inset prevents 
excessive wear of the tyres. 


_ The Copenhagen Free Harbour contemplates the erec- 

tion of various new warehouses and other extensions of 
various appliances. A new silo warehouse is calculated 
to entail an expenditure of some 50,000/,, and for cranes 
and elevators a sum of upwards of 20,000/. is required. 
The traffic is increasing very materially, more especially 
through the medium of the East Asiatic Company, and 
of the United Steamship Company, both domiciled at 
penhagen. 
_ A paper is to be read by Mr. D. B. Morison on the 30th 
inst., before the North-East Coast Institution at New- 
castle, on ‘‘The British Naval Engineer, his Present Posi- 
tion and Influence on our Sea Power.” This is a subject 
eminently suited to an institution largely composed of 
marine engineers, and if the members take that interest 
in the subject which its national aspect warrants, the 
North-East Coast Institution will at least have performed 
a duty which it and other technical institutions of the 
country have too long ignored. 


The report of the directors of Messrs, Robey and Co., 
Limited, engineers, Lincoln, for the year 1899 states that, 
after writing off 6105/. 13s. 6d. for depreciation there 
remains a net profit of 36,860/. 1s. 4d., deducting deben- 
ture interest, and adding 351/. 6s. brought forward from 
the previous year, there is a balance of 30,255/. 10s. 8d. 
available for division. The directors recommend this 
sum to be appropriated as follows: To the payment of a 
dividend of 6 per cent,, amounting to 16,6987. 7s. 11d., 
adding 11,0002. to the reserve fund (thus increasing that 
fund to 40,000/.), and carrying forward 2557/7. 2s. 9d. 


The present tendencies in American locomotive practice 
point to a very general use of compound engines. Very 
heavy and large locomotives of the ordinary type are 
also being much used, in spite of the complaints of the 
permanent way departments. The more yn. ap use of 
poor coal is also leading to the adoption of wide fireboxes, 
and the enormous quantities of fuel needed for some of 
the heavier passenger engines is raising the question as 
to whether it may not be necessary to provide two firemen 
to do the work. Piston valves are much in favour, and it 
st pani that on certain lines these will be adopted on 

new engines, 


Mr. E. J. Armstrong, writing in the American Ma- 
chinist, draws attention to the fact that in the well-known 
straight-line engine all steam joints, including the cy- 
linder and valve-chest covers, are made with simple 
turned or planed surfaces in direct contact, no scraping 
or grinding being done, and no packing, red lead, or any 
kind of cement being employed. No special care is taken 
in machining the joint surfaces, but the areas in contact 
are kept narrow. Such joints have been used at the 
works for very many years, and have proved thoroughly 
steam-tight, even under steam pressure of 150 lb. per 
square inch. 


Le Yacht states that after the repair of her accumu- 
lators, which had been recently damaged, the Morse, 
submarine boat, continued her trials and attained a 
maximum speed of 12.32 knots. This means  prgennnd 
that she can be depended upon for a speed of 10 knots, 
against the 8 knots of the Gustave Zédé. With reference 
to the other French submarine boats, the Minister of 
Marine, in the discussion on the Budget, stated the 
official reasons for the delay in building the Triton and 
Siréne, the two boats of the Narval type. These reasons 
were that in the case of new types of vessels improve- 
ments always suggested themselves, and that the designer 
of the Narval wished to take advantage to the utmost of 
these improvements in building the new boats. 


A lecture on the subject of ‘‘ Wrapping Machines” was 
delivered on 
the Yorkshire College Engineering Society by Messrs. 
Andrew Forbes and Frederick Grover, who have recently 
perfected an aufomatic wrapping machine, which is 
shortly to be placed upon the market. The authors de- 
scribed the progress of their invention from the time of 
its inception, some 18 months ago, to the manufacture of 
the finished machines, which are now being built to wrap 
either in paper or tinfoil, and in sizes varying from 6 in. 
for pcrie.sc rd rent tablets, to smaller machines suitable 
for chocolate tablets. The machine will wrap about 100 
blocks per minute, this phenomenal speed having been 
attained by the expeditious system which the inventors 
have adopted, together with the comparative simplicity 
and compactness of the working parts. A working 
model, as well as lantern slides of the actual machine, 
were exhibited by the inventors, who were cordially 


thanked for their interesting lecture. 
In a@ recent issue of the Bulletin of the International 





Railway Congress, Mr. J. T. Harahan, of the Illinois 





Central Railway, describes a new development in the 
use of electric light railways for goods traffic. The plan 
consists of a combination of a road wagon and a railway 
truck, which enables the m to be attached to an 
electric car and hauled along the tram lines. The wagon 
is of the ordinary pattern; but is provided with extra 
strong springs and running gear, and is mounted on wide- 
tyred road wheels. The carrying capacity ranges from 
3 to 7 tons, according to the character of freight handled. 
To adapt it for passing over a street railway, a low-bodied 
steel-framed truck, fitted with ordinary street car wheels, 
is run underneath the wagon, and the latter is secured 
in place by wedges sripping its axles, When thus 
mounted the wagon wh straddle the truck beneath, 
and clear the ground by some inches. At er points 
suitable inclined planes, which may be either permanent 
or removable, are used to transfer the weight of the wagon 
on to its own wheels again. The truck can then be run 
out from beneath, and the hauled by horse to its 
ultimate destination, whether farm or w: ouse, 


American Courts a laws as to employers’ lia- 
bility much less favourably to the workman than is the 
custom on this side of the Atlantic. In a case recently 
before the Court of Aeoee in New York the workman lost 
a finger, owing to the fact that he was compelled to use an 
oil can with a short spout, in place of a long one, though 
he had asked the foreman to provide him with one of the 
latter, and it was proved that in other works long-spouted 
cans were the custom when. ices ig 4 dangerously 
situated bearings. The Court, reversing the decision of 
the Court below, decided that the employer was not liable, 
as the workman knew the risk he was running, as proved 
by his yongrang for a safer appliance. It cannot be 
doubted but that this latter circumstance would in our 
Courts be held to pig the employers’ liability. On 
the other hand, if the law is interpreted less favourably to 
the workman than here, the damages awarded when the 
litigant is successful are enormously greater. ‘Thus in the 
present case the damages awarded by the lower Court in 
the judgment appealed against were no less than 1115 dols. 
(232/.) the injury done being the crushing of a finger, ren- 
dering amputation necessary. 


A strike of engineers’ machinists has broken out in 
Chi , owing to the failure of the employers to agree 
to the following demands by the union: A fixed minimum, 
irrespective of earning capacity. The employment of 
union men exclusively, and the disc: of all non-union 
men now employed. Granting walking delegates the 
freedom of the shops to take up and settle grievances. 
Nine hours as a day’s work, time and a half for all over- 
time, and double time for holidays, That handy men, 
who are not competent machinists, working special tools, 
all of whom are denied admission to the union, must be 
discharged within 60 days, and must seek employment in 
other than machine-shop werk, or remain idle. Restric- 
tion as to the engagement of gga, and that no one 
shall be apprenticed under 15 or over 21 years of age. 
No coloured men allowed to belong to the union, Work- 
men discharged must be re-engaged in the order of their 
discharge before the employer can put new men to work, 
unless the walking delegate or representative of the union 
agrees that the workman was discharged for cause, the 
union to be the sole judge as to what constitutes cause. 
The minimum wage demanded is 28 cents (1s. 2d.) per 
hour for tool-room men, and 324 cents (1s. 44d.) Ye hour 
for die-sinkers, and for machinists in mixed factories, 
even if working special tools requiring no expertness as 
a mechanic. According to the Jron Age, from which we 
take the above particulars, the strike is exceedingly likely 
to me general, as the employers, following the ex- 
ample set here in the last t engineering strike, and 
previously in Australia, will probably combine, and lock 
out their trade-union hands, so as to prevent themselves 
being defeated in detail. 





Sovrw ArricaAN TrLEGRAPHY.—Telegraph offices have 
been opened at Goodzema and Lomagundi in Southern 
Rhodesia. The rates are the same as to Salisbury. 





Tue Institution o¥ Civit Enoinzers.—The annual 
dinner of the Institution of Civil Engineers was held on 
Wednesday last at the Hall of the Worshipful Company 
of Merchant Taylors, and in the absence of Sir Douglas 
Fox, owing to a family bereavement, was presided over 
by Sir W. H. Preece, F.R.S. The guests included 
agents-general for Natal, South Australia, West Aus- 
tralia, Queensland, and New South Wales. In the 
course of the proceedings the chairman announced that 
a party of American engineers would visit us in July, and 
that arrangements were being made for their entertain- 
ee in which would be included a banquet at the Guild- 
a. 


Monday, March 12, before the members of | },,3), 





THe MERCANTILE YEAR-BOOK AND DrRECTORY OF 
Exporters.—We have received from the offices of the 
Mercantile Guardian, 21, St. Helen’s-place, Bishopsgate- 
street Within, London, E.C., a copy of the fourteenth 
annual issue of ‘The Mercantile Year-Book and Direc- 
tory of Exporters” in London, Manchester, Birm aie, 
G w, Bristol, &c., for 1900, which is edited by Mr. W. 
Lindley Jones. This isa highly ag peor sy publication, as 
it contains the list of shippers in London arranged in an 
itinerary through the principal icts, so that time 
may be economised. In addition, the importe:s a 

are arranged alphabetically under the foreign anc' colonial 
countries,. with the names of their representitives at 
home, while in another {section the firms {are arranged 
under the class of goods with which peg fs y 
associated, so that there is no difficulty in finding a known 
firm of shippers, a connection with any foreign town, or 





a firm for any given class of goods. 
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NOTICES OF MEETINGS. 

INSTITUTION OF Civi ENGINEERS.—Tuesday, March 27, at 8 p.m. 
Papers to be discussed: ‘‘ The Great Central Railway Extension 
—Northern Division,” by Mr. F. W. Bidder, M. Inst. C.E. ; and 
“The Great Central Railway Extensi Southern Division,” 
by Mr. F. Douglas Fox, M.A., Assoc. M. Inst. 0.E. The next 
subject for consideration will be presented in two oa on 
** Economical Railway Construction in New South es,” by 
Mr. Henry Deane, M.A., M. Inst. C.E.; and ‘The Tocopilla 
Railway,” by Mr. Robert Stirling, M. Inst. C.E.—Students’ meet- 
ing. Friday, March 23, at 8 p.m. Mr. D. Drummond, M. Inst. 
O.E., in the chair. Paper to be read : ‘‘ The Development of the 
Modern Locomotive Engine,” by Mr. J. W. Cross, Stud. Inst. O.E. 
—Studente’ visit, Friday, 30, at 1.45 p.m., to the Cement 
Works of Messrs. John Bazley White and Brothers, Limited, at 
Swanscombe. Train from Charing Cross (West End) at 12.47 
p.m., or from London Bridge at 1.1 p.m. to Greenhithe Station. 

RoyaL INSTITUTION OF GREAT BrivTain.—Friday, March 30, a 
9 o’clock, Professor J. Arthur Thomson, M.A. Subject: ‘‘ Facts 
of Inheritance.” Afternoon lectures next week, at 3 o’clock. On 
Tuesday, March 27, Professor E. Ray Lankester, M.A., LL.D., 
F.R.S., on ‘* The Structure and Classification of Fishes” (Lecture 
XI.). On Thursday, March 29, Mr. Halford John Mackinder, 
M.A., on ** Equatorial East Africa and Mount egy Se ag IL.). 
On Saturday, March 31, The Right Hon. Lord yleigh, M.A., 
D.C.L., LL.D., Sc.D., F.R.S., M.R.L, on “Pol Light ” 
(Lecture V.). 

Society or Arts.—Monday, March 26, at 8 p.m. Cantor Lec- 
tures. ‘‘ Photography of Colour,” by Mr. E. Sanger Shepherd. 
Four Lectures. (Lecture IV.)—Wednesday, March 28, at 8 p.m. 
“Leather for Bookbinding,” by Mr. a Cockerell.. Mr. 
Richard Garnett, O.B., LL.D., will preside.—Thursday, March 29, 
at 4.30p.m. Indian Section. ‘ The Cultivation, Manufacture, 
and Use of Indigo—Position of the Industry in India,” by Mr. 
aK ae Rawson, F.LC. Sir William Brereton Hudson, 
K.C.LE., will preside. 

InsTITUTE OF MARINE ENGINEERS.—Monday, March 26, at 
8p.m. Subject: ‘Seaborne Traffic.” Paper by the honorary 
secretary. 

Tue Surveyors’ INstTiTUTION.—Monday, March 26, when a 
paper will be read by Mr. J. H. Sabin (Professional Associate), 
entitled ‘‘ The Incidence of Imperial and Taxation on Rate- 
able Property.” The chair will be taken at 8 o’clock. 

Norru-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Friday, March 23, at 7p.m., in the Marine School, Ocean- 
road, South Shields. The discussion on Mr. 8S. J. P. Thearle’s 

aper on “ The Distribution of Materials in Upper Works of 
pal Steamers” will be resumed and closed. Mr. Thearle will 
reply. The discussion on Mr. W. C. Borowman’s paper on 
« e Considerations affecting the Training of Young Engi- 
neers ” will be resumed. Paper on ‘‘ The Fouling of Ships,” by 
Mr. W. H. Atherton, B.Sc. 

Tue INSTITUTION OF MINING AND METALLURGY. — Wednesday, 
March 28, in the Lecture Hall of the Geological Museum, Jermyn- 
street, S.W., at 8p.m. Ninth annual general meeting, when the 
following papers will be read and discussed: 1. ‘‘ Metal Mining in 
the Provinces of Chi-Li and es China,” by Mr. Herbert C. 
Hoover, Assoc. Inst. M.M. 2. ‘‘Gold Mining in British Guiana,” 
by Mr. John H. Powell, M. Inst. M.M. 3. “‘ Notes on the Lake of 
the Woods District,” by Mr. F. H. Probert, Stud. Inst. M.M. 

INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ MEETING. 
—Wednesday, March 28, at 7.30 p.m., in the library of the Insti- 
tution, 28, Victoria-street. The following paper will be read : 
“ Electricity Meters,” by Mr. R. Lloyd Pearson (Student). 

Tue CHARTERED INSTITUTE OF PATENT AGENTS.—Wednesday, 
March 28, at 7.30 o’clock. 1. Adjourned discussion on Mr. J. 
Imray’s paper on ‘“‘Subject-Matter of a Patent.” -2. To read 
and discuss, if time permits, Papers and Communications on 
“Compulsory Working,” by the following foreign members: 
J. G. leeds and H. Palm, Austria; H. Raclot, Belgium; 0. N. 
Evans and J. G. Ridout, Canada; V. C. Eberth, Denmark ; and 
F. OC. Glaser, Germany. 
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s9| INTERNATIONAL COMPETITION IN 


SHIPPING. 
Tue return just issued by Lloyd’s Registry, in- 


°3 | dicating the steady expansion of the British ship- 
ping trade, may be regarded with much satisfaction, 


modified to some extent by the knowledge of in- 
creasing competition, of which, it may be remarked 
incidentally; evidence is afforded on another page 
of our present issue, in the publication of the ma- 
chinery for the new Hamburg- American liner 
Deutschland. The return shows that the fleet of 
the United Kingdom consists of 20,209 vessels of 
13,760,495 tons—more than all the other countries 
of the world combined; and it shows, further, 
that the year’s additions, even allowing for sales 
to foreigners and losses, is 379,865 tons. But of 
still greater importance is the relative advance 
of our foreign competitors; and here, mere 
figures, even if they were available at the 


moment, are of less significance, perhaps, than 











387 
are before the legislatures of Germany, France, 
and the United States to foster in each country, 
independently of course, a more robust com- 
petition with this country in the carrying trade 
of the world. While we have never encouraged 
the despondent view sometimes entertained as to 
the future of British shipping, if not, indeed, of 
almost every one of our industries, it would be 
mistaken confidence to ignore the tendencies of 
the hour, and thus, before referring in detail to the 
balance-sheet of British shipping as issued by 
Lloyd’s, it may be well to glance at the efforts 
made in other countries to check our steady, con- 
tinuous progress. 

The Deutschland, as we have hinted, is a i- 
ficant testimony to Germany’s advance. This 
steamer is designed to excel in s the: fastest 
ship now on the Atlantic—-the North German 
Lloyd liner, Kaiser Wilhelm der Grosse—and the 
latter company have already on the stocks still 
another to beat the Deutschland, so that we 
have three vessels by the capable ‘* Vulcan” 
shipbuilding firm at Stettin, to take rank before 
British craft in point of speed and of some other 
qualities. Moreover, the North German Lloyd 
and the Hamburg-American Company had in course 








t/ of construction last year, 24 vessels of 233,000 


tons, and the former line alone have advertised 
131 sailings of passenger liners between New 
York, and Southampton or Cherbourg, or both 
ports, from January to November of this year, 
or 54 between May and September—an aver- 
age of about 11 per month—more than equal to the 
sailings of the Cunard and White Star together. 
Again, a new improved service has been organised 
to the East and to Australia, with callin places 
at all the important centres, whence subibdinny 
lines run to local ints, reaching as far as 
Upper Burmah by the Irrawaddy and through 
Oceania, Siam, the Yangtse Valley, &. This 
week, too, we have the announcement that the 
German East African Company is to build at 
least six new vessels to provide an improved 
service vid the Mediterranean and the East Coast 
to South Africa, with alternate sailings by the 
West Coast, so that here, as in the Eastern ser- 
vice, British. interests are assailed. These ser- 
vices, direct to the great markets of the world, are 
assisted by favourable mail contracts—the African 
mail payments alone will about equal 7} per cent. 
on the capital involved in the new steamers—and 
thus the companies are insured against loss, while 
British or other nations’ goods are only taken to 
market after the German productions have been 
accommodated in the ships. The Deutschland and 
the Kaiser Wilhelm der Grosse carry some convic- 
tion that the work can be done by German ships ; 
consequently they are indirectly, as well as directly, 
useful factors in the contest. The lines upon 
which the German companies proceed are certainly 
effective, and are not open to economic objections. 
The United States, like France, proposes to 
work on a different system—on navigation subsidies, 


.| which, as has been proved in Italy, as well as in 


France, do not of themselves insure success. But 
it cannot be disputed that protection has brought 
to a robust condition the steel and some other 
industries of the United States, where there were 
primary and natural elements making for success, 
and it seems difficult to believe that America 
cannot develop, not only a great shipbuilding, but 
an extensive shipowning industry. In the first 
place, they have the constructive material, and their 
adaptability is beyond question ; but there are eco- 
nomic difficulties which tend to increase the wages of 
seamen, and at the same time there is such exten- 
sive occupation for workers on land that sea service 
might not be ay sewn Thus, it is said that the 
American liners have not paid since they adopted 
United States registration, owing to the patriotic 
conditions they were called upon to comply with, 
and that, too, notwithstanding a substantial 
bounty. Such ex e statements, however, are 
often made to influence legislation, but, on the 
other hand, it has for long been impossible for 
urely American ships to compete with British 
iners. The new shipping bounty scheme has got 
one step nearer adoption by the promoters of the 
two competitive —— ing within the past 
few weeks upon details, and thus there is only the 
question of painciple to settle. That general ques- 
tion need not be considered here: we have often 
discussed it. The scheme, it may be said, gene- 
rally provides that all vessels on the American 





the portents, as suggested by the fact that Bills 





register shall receive a bounty of 14 cents per gross 
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ton for every 100 nautical miles sailed, both out 
and home, up to 1500 miles, and 1 cent per 

ton for every 100 nautical miles additional. The 
subsidies proposed to be granted in respect of 
speed were that a steamer of from 1500 to 3000 tons 
and of 14 to 15 knots should get 1 cent per gross ton, 
with a tenth of a cent more for reaching 15 knots, 
and 16 knots respectively ; and a steamer of 8000 
tons and over should get 2 cents per gross ton for 
making 20 knots, and 2,5,th cents per gross ton 
for exceeding 21 knots. 

Objection was raised against a bounty for mileage 
irrespective of the amount of cargo carried as well as 
against the speed premium, since the greatest good 
is got from the greatest number—the slow, large 
cargo ships. The maximum aggregate of speed 
premiums in any year is now fixed at 400,000/. for 
vessels of over 20 knots; and if a greater number 
of ships is built, the amount must be divided 
further in less rates per gross ton. As to the 
mileage bounty, a ship must take at least half her 
full cargo. Another alteration made within the 
past month is that 30 per cent. of the maximum 
expenditure under the Bill must be reserved for 
Pacific liners, and provision is made for the admis- 
sion to United States register of foreign-built 
vessels owned by American citizens on condition 
that they have tonnage built in American yards 
equal to those admitted; but the foreign - built 
tonnage will only receive one-half the bounties 
jee to American-built ships. Again, another 
change just made is that the subsidies will only 
continue for 10 years in the case of foreign-built 
ships and all vessels now in existence, while for 
all ships built in the States, subsequent to the 
passing of the Bill, the period will be 20 years. 
Compensation will be withheld from owners of 
existing vessels until they have built new tonnage 
in the States equal to 25 per cent. of that for which 
they seek subsidies. ese changes will assist 
towards the passing of the Bill, and it would not 
be surprising if it became law, although agricul- 
tural electors in the Far West may find it difficult 
to understand what equivalent or what gain they 
are to receive for this expenditure placed at a 
maximum of 1,800,000/. per annum. 

The French Legislature is also considering a new 
scheme to modify, and if possible make more effec- 
tive, the existing system of bounties. The law of 1881 
allowed a half premium for French-owned ships built 
in foreign works ; but this was abolished in 1893, 
and it is contended that while under the former 
arrangement the percentage of French ships enter- 
ing and clearing from French ports for foreign parts 
steadily advanced from 25 per cent. of the total to 
34 per cent., they have decreased since 1893, and 
for 1899 the percentage is 21.69 per cent., as com- 
pared with 22.74 per cent. in the previous year, and 
24.24 per cent. Bonaseonatie it is contended that 
navigation subsidies should not only be continued, 
but that half bounties should be paid to foreign- 
built ships owned in France. Those anxious for 
the fostering of shipbuilding are naturally opposed 
to this proposal, and, after all, it seems doubtful if 


even the payment of half premiums will enable 
France to keep pace with her neighbours in this 
respect. There are other elements necessary for 


creating a sea population—a point lost sight of 
occasionally by advocates of subsidies, and without 
this nautically inclined people, it is difficult to esta- 
blish a fleet. 

For these and other reasons, Britain, as we have 
already hinted, has not much cause for anxiety. 
Last ros when the cost of shipbuilding was un- 
duly high owing to labour and material, Britain 
added 1,186,000 tons of new shipping to her fleet, 
the measurement of 856 vessels, of which 628 of 
1,166,706 tons were steamers—the largest increase 
in any year of our history. We bought from 
foreigners 45 steamers of 58,094 tons and 29 small 
sailing ships, while transfers from the colonies and 
other additions brought the gross increase to our 
fleet to 1,242,592 tons cf steamers, and only 
33,108 tons of sailing vessels. But losses by mis- 
adventure, age, and decay, as well as sales to 
foreigners, resulted in large deductions. These 
total 722,190 tons of steamers, and 173,645 tons 
of sailing ships, 27 per cent. of the former and 37 
per cent. of the latter being due to losses, break- 
ing up, &c. There is thus a net increase, after 
allowing for deductions of 194 steamers of 520,402 
tons ; but a net decrease in sailing ships of 389, 
and 140,537 tons. Our sales to foreigners were 


heavy ; but itis important to note the remark made 
by Lloyd’s Registry that ‘‘in the main the vessels 





which are transferred to foreigners are not of 
very recent construction.” Thus, when it is noted 
that la t year our sales to foreigners exceeded our 
purchases from them by 293 steamers of 447,617 
tons, it follows that these do not rank in value 
or in carrying capacity with an equal tonnage 
of new vessels; nor are they so economical as 
traders. Again, we sold 237 sailing ships more 
than we bought, the excess tonnage being 96,000. 
tons. Thus we continue to get rid of sailing ships, 
largely to foreign owners, replacing them by 
modern and economical steamers of great carrying 
capacity. Similarly, we sell many of our old 
steamers with larger coal-consuming machinery. 
In ten years we have sold to foreigners over two 
million tons of such steamers, even allowing for 
our purchases from them, and we have disposed in 
like manner, in the same period, 760,000 tons of 
sailing ships, again deducting exchanges. These 
old ships, it is true, are now competing with us in 

eneral trade, and while our ships are handicapped 

y stricter legislation, we have the great advantage 
which modern construction confers. In other 
words, one-eleventh part of our whole fleet has been 
renewed during the past year; and although it 
would be a mistake to assume that the same rate 
of rejuvenation will continue, this result must be 
pronounced satisfactory. The total tonnage now 
owned is 13,760,495, and in 11 years we have 
added nearly 10 million tons of new ships. Some 
of these may have since been sold, others have un- 
doubtedly been lost by misadventure, but it is 
abundantly plain that so far as international com- 
petition is concerned, we have the undoubted 
advantage of modernity. So that altogether, in 
face of foreign competition, our fleet continues to 
grow numerically ; the net increase in the 11 years, 
after allowing for all deductions, is 3,577,523 tons ; 
and it increases in even greater ratio, so far as 
carrying capacity is concerned, for the additions to 
steamers in the same period is 4,398,248 tons, with 
a great reduction in the ratio of sailing-ship to 
steam tonnage. 





THE RAILWAYS AND TRADE OF 
QUEENSLAND. 

In the great pastoral colonies of Australasia a 
season’s drought is almost disastrous, and unfor- 
tunately they have had many in recent years. In 
several of the colonies, notably Queensland, the 
prospect for this season is not encouraging, for 
the rains were deficient, and in some parts this 
following upon a similarly unsatisfactory year, 
involves special hardship. Last year, for in- 
stance, the census of cattle and sheep in the 
colony named, showed decreases of 518,000 and 
245,000 respectively, the total head of cattle being 
just over Bt millions, and of sheep 174 millions. 

he decrease in the latter is perhaps not great, but 
in view of the effort towards expansion it is dis- 
couraging. Again, in agricultural lands, the past 
dry season was disastrous, but the coming harvest 
promises to be good. Instead of being able to 
—— food stuffs for its inhabitants, the colony 

t year had to import largely. Taking the 
three principal ports-—Brisbane, Rockhampton, 
and Townsville, we find the imports included 
481,600 bushels of maize, against 4200 in the 
previous year, 65,000 bushels of bran and pollard, 
as compared with 252, and 498,700 bushels of 
wheat against 282,003 bushels. The wheat 
crop in the northern part of the colony was 
fair, but there have been two bad years in the 
southern parts. Again, the coal industry makes 
but slow progress, the quantity shipped from Bris- 
bane last year having been 154,916 tons, which has 
been exceeded in several preceding years. It is 
gratifying, however, to find that the railway system 
is now being organised on such a satisfactory basis 
that concessions can be made in times of adversity 
without materially influencing the balance-sheet 
as compared with former years’ results. Thus 
cattle and sheep were moved from the dry and 
parched lands to more nourishing pastures at prac- 
tically nominal rates last year; and as the much- 
needed system of reform is carried out, further 
advantages may result. 

We are glad to note from the report of the Com- 
missioner for Railways (Mr. Robert J. Gray) that 
the work of improving gradients and curves is being 
prosecuted. Much yet remains to be done. Atthe 
same time, it is important to increase the weight of 
rails and the strength of bridges, so as to accommo- 
date heavier locomotives, for the time has come for 





so increasing the tractive power as to obviate the 
need for having two locomotives to any train. 
Mr. Gray should not have much difficulty in in- 
ducing his Parliament to undertake this work, in 
view of the great gain which has resulted from 
similar reforms in the neighbouring and parent 
colony of New South Wales. We doubt not the 
appointment of Mr. W. H. Nisbet as Chief Mecha- 
nical Engineer will result not only in this increased 
tractive power, but also in other reforms. He is 
having his workshops at Ipswich reconstructed, 
and as he has been through England and the 
United States on the look-out for economical plant, 
its equipment should reduce locomotive repair 
charges. These have been heavy quite lately, 
because the locomotives are many of them old and 
inefficient. Several have been re-boilered, and 
twenty-five passenger and fifteen goods locomo- 
tives, which were much needed, were ordered from 
colonial builders. While recognising the claims of 
colonial industry, it is well to make clear what the 
satisfying of these increases cost. The forty loco- 
motives referred to have 15-in. cylinders with six 
wheels coupled, the passenger engines having 4-ft. 
driving wheels and the goods 3 ft. The contract 
price for each averages 26271. 

A wise discretion, too, must be exercised in 
reference to the promotion of new lines. The 
railway system suffers somewhat from the fact that 
the population is very scattered, with large tracts 
of unoccupied land intervening. There are thus 
eight lines or sections, no two of which have any 
connection. Away on the north, stretching from 
the Gulf of Carpentaria is a 96-mile line, down 
south into goldfields ; but it only pays now 0.3 per 
cent., as as against 14 per cent. two or three years 
ago, which does not say much for the gold industry. 

ext comes the Cooktown railway, the most 
northerly of the lines running inland from the 
eastern seaboard. It is 68} miles long; it pays 
no interest; but, on the other hand, involves a 
loss of about 30001. a year. The Cairns line is 
474 miles long, and here the loss is 40001. per 
annum. These may be termed legacies from the 
gold fever days, and the colonial authorities 
have some justification in Prego the inno- 
vation of a privately owned line to extend the 
Cairns railway from its terminus at Mareeba to 
the Chillagoe mines—a distance of about 240 
miles. The work on this company’s concern 
progresses satisfactorily. Two more lines from 
the Gulf of Carpentaria are similarly projected, 
and one of them from Karumba to Cloncurry 
goes far towards joining with the Chillagoe line, 
a connection which would stretch across the 
base of the Cape York Peninsula. But that con- 
nection belongs to the distant future, the reason for 
the short extension being mining and not agricul- 
tural, as the pasture land is very poor. We now 
come to the first of the three important sections— 
the northern, running 342 miles inland from 
Townsville, and paying 97 percent. Further down 
the coast are two small lines, the Bowen, 48 miles 
long, involving a loss, and the Mackay, 33 miles in 
length, yielding 1.4 per cent. Then comes the 
Central section, 587 miles long, stretching from 
Rockhampton until it nearly joins the northern 
section. is yields a return of 4? per cent. 
Finally, there is the southern section, 1522} miles 
long from Brisbane eastwards, and southwards to 
the New South Wales boundary, and northwards 
along the Queensland coast. This section yields 
only 2$-per cent. ; it was more costly to make ; 
some of its lengths are more in the nature of 
pioneer lines, and hitherto it has been subject to the 
competition of the more vigorous system of New 
South Wales, as to which an arrangement has now 
been made. : 

It is recognised that if these important sections 
could be connected, great good will result : for apart 
from increased traftic, rolling stock would be inter- 
changeable, and in the past year difficulties arose 
owing to a shortage of cars on the central division. 
The distance separating the southern and the cen- 
tral portion, together representing over 2110 miles 
out of the total colonial mileage of 2745, is only 
some 50 miles—from Gladstone to Rockhampton 
along the coast. A connection between these points, 
and consequently between the two main sections of 
the Colonial Railway, was formed some time ago by 
the running of a coasting steamer. It is true the 
steamer worked at a loss: but the through traflic 
brought 13,4862. of receipts to the railway, and 
there seems no doubt that a through line would be 
as remunerative as any part of the main route, 
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This new line is strongly advocated as of first im- 
portance by Mr. Gray. At Rockhampton several 
interesting works have been completed, including a 
new bridge over the Fitzroy River, and a new 
wharf at the harbour. The only line in course of 
construction is one between Hugheden and Winton 
—51 miles long, bringing the northern section 
nearer the central, and only about 115 miles now 
separates the termini. In this case, however, the 
connection would be inland through an extensive 
sheep and wheat-growing area, but no surveys have 
yet been made. 

The results of the railway operations for the year 
ending with last June are by no means discouraging, 
for the railways earned a mean of 3J. 3s. Id. per 
cent. on the capital expenditure, being 4s. 5d. more 
than in the previous year. The colony is scarcely 
able to borrow at so low a rate of interest, they 
pay 4 per cent., and thus there is a loss of 
179,6691., as compared with 214,420/. in the pre- 
vious year, but this includes the interest charges 
on lines, &c., in process of construction ; otherwise 
the loss would only have been 158,144/. This re- 
presents a payment by the taxpayers towards the 
development of the colony. We hope the improve- 
ment indicated may be an incentive towards further 
extensions on well-matured plans. Four years 
ago a scheme was carried through Parliament 
whereby district authorities on agreeing to pay one- 
half of the loss on a local railway could practically 
force the Government to proceed with the making 
ofthe line. Four such ‘‘ guarantee lines” have 
been made. The first, 16.59 miles long, has in- 
volved a total loss of 23661., the second, 3.61 
miles, of 308/., a third, 4.10 miles long, made a 
clear profit of 39731.—it is in the vicinity of Rock- 
hampton and through goldfields—and the fourth, 
of 3.64 miles in length, incurred a loss of 5691. 
Mr. Gray, the Railway Commissioner, is not favour- 
able to all the scheme, and finds some justification 
for the results given, and also in the possibility of 
the local authorities failing or objecting to meet their 
guarantee. We certainly agree with him that even 
assuming that the losses can be met annually by 
the guarantors, the acceptance of guarantees should 
not follow as a matter of course, unless there are 
really good grounds for supposing that the traftic 
over such guaranteed lines will, within a reasonable 
limit of time, be sufficient to relieve the Depart- 
ment of annual losses, which, it should not be over- 
looked, have to be borne by the general taxpayers. 

We have indicated the general result of the year’s 
operations ; one or two of the details are, perhaps, 
worth mentioning. Of the total of gross receipts 
—1,373,4751., including non-paid services per- 
formed for other Government departments—only 
307,355. was for passengers, and here there was the 
substantial increase of 40,9810. largely due to coast 
traffic for Brisbane, but also partly from long dis- 
tance travel. Wool takes the second place on the 
list, and here the total 137,6001. is 400/. more than 

‘in the previous year, although the amount of wool 
dealt with was 115 tons less, being 38,376 tons. 
This by no means comes up to expectations, the 
continued drought having upset all calculations ; 
and this year's wool traffic is expected to suffer still 
more, although a bountiful grain harvest is assured. 
Live stock traffic is the next item, totalling 
101,5301., an increase of 17,1201. ; but that is due 
toa great decrease last year. This improvement 
is not expected to continue owing to the drought. 

e timber trade shows a satisfactory expansion, 
the total having been 95,224l., an increase of 
21,9251. All other items showed an increase, the 
gross amount being 157,6641. 

f the gross revenue 57.14 per cent. was ab- 
sorbed in expenses, and this compares with 63.75 
per cent. in New South Wales, 61.31 per cent. in 
South Australia, 63.09 per cent. in Victoria, 63.26 
per cent. in New Zealand, and 58.14 per cent. in 
the United Kingdom. This comparison should 
satisfy Queensland ratepayers. To earn 157,664I. 
additional, the railway management had to spend 
98,7451., but of this the locomotive branch took 
45,550/., partly forrenewals. For the maintenance 
of the permanent way, 27,2991. more was spent 

nin the previous year. During the year under 
Teview 5,822,230 train-miles were run, as against 
5,007,370 in the preceding year, earning 4s. 8}d. 
per mile at a cost of 2s, 8}d., as against 4s. 10}d. 
and 2s. 9d. respectively for the previous year, 
Bs if a net revenue of 2s. Ojd. per mile, as against 
*s. 1}d. for 1897-8. The net revenue per train- 

mile, it will be observed, shows a decrease in com- 

Parison with the figures for the previous year, but 


it is pointed out that this result has been brought 
about by the large quantity of low-class traffic dealt 
with, such as sugar-cane, timber, and raw sugar, 
and also to the number of live-stock trains which 
invariably run empty on the forward journey, 
while in many cases the stock conveyed in them 
has been trucked at reduced rates, the owners 
having been compelled, owing to the drought, to 
remove them to other pastures. 

In dealing with the reports of Queensland Rail- 
ways in preceding years, we have had occasion to 
refer to competition with New South Wales Govern- 
ment Railways. We are glad to read in this year’s 
report that during the late Conference of Railway 
Commissioners, held at Brisbane, the question of 
abolishing all preferential rates made by New 
South Wales in favour of Queensland traffic, and 
the consequent withdrawal of the border tax on 
station produce crossing into New South Wales, 
was very fully considered, and after a lengthened 
discussion between the representatives of New 
South Wales and Queensland the terms of an 
agreement between the two colonies were arranged, 
under which the New South Wales Commissioners 
agreed to withdraw all preferential rates in favour 
of Queensland traffic, and to confine the charges 
thereon to their class rates, and, further, to permit 
Queensland to charge the same rates to Cunna- 
mulla (a distance of 604 miles), and the south- 
western districts of the colony as they were charg- 
ing between Sydney and Bourke (a distance of 504 
miles), provided the Queensland border tax was 
withdrawn, and the duty on Queensland grown 
sugar re-entering the colony borderwise, was not 
imposed. This agreement has been in force since 
August 1 last, and it is confidently hoped by the 
Railway Commissioners that it will be of mutual 
advantage to both colonies. It will certainly tend 
to remove the friction which has existed between 
the two colonies for years past. 





THE FLIP OR JUMP OF A GUN OR 
RIFLE. 
By J. Bripezs- Lee. 

THE phenomenon which is here called “ jump” 
or ‘‘flip,” is a change of direction of the axis 
of a barrel, which is effected while the projectile 
is travelling from its original position of rest 
towards the muzzle. This change of direction 
taking place between the time when the projectile 
starts on its forward course, and the time when it 
actually leaves the muzzle, causes a deflection of 
the line of flight from the original direction sighted, 
and thus affects more or less seriously the accuracy 
of shooting. Other things being equal, the less 
jump there is the more accurate will shooting be. 
It is worth while, therefore, to consider carefully 
what are the real causes of jump, and how they can 


does not itself directly disturb the equilibrium of 
the system, and observe and consider what happens. 
The first thing we know will happen will be a rapid 
transmission of combustion from the particles first 
org to the rest of the charge. e know also 
that the combustion results in the generation of 
gases which at once expand until they fill the 
chamber and with equal force in all direc- 
tions on its walls, and every fresh increment of gas, 
generated as combustion proceeds, adds its comple- 
ment of pressure. It is evident that as the pressure 
increases there will be a continually increasing 
effort to enlarge or burst the chamber ; but so long 
as it resists, and no portion of the solid bounding 
walls give way, there will be no tendency for the 
barrel to move in any direction, because inside the 
chamber pressures are equal and opposite —_ 
every direction line. But in our diagram the bac 
face of the projectile forms the front wall of the 
chamber. That wall opposes least resistance, and 
under ordinary circumstances the plug or projec- 
tile will be propelled along the barrel towards the 
muzzle with continually accelerated velocity, while 
the barrel will be repelled with the same momen- 
tum and equivalent increments of acceleration in 
exactly the opposite direction. The mean resultant 
direction of the force which produces propulsion 
and recoil will, therefore, be the axis of the barrel 
tube. It is fairly evident at a glance that under 
the conditions illustrated there would be no jump 
at all, however great or however small might be the 
forces operating along the axial line of the barrel. 
The separate centres of gravity of the movable 
parts, and therefore the resultant centre of gravity 
of the system, are all in the axial line of the barrel 
from first to last, and that axial line is the line 
or direction of resultant force, causing motion for- 
wards and backwards. There is no moment to cause 
the barrel to swerve out of the original direction. 
Accordingly, we have in the diagram a simple exposi- 
tion of the conditions which must exist in order 
that there may be no jump at all. They may be 
resolved practically into one simple condition, which 
may be stated thus: The centre of gravity of the 
mass to be repelled must be exactly in the axis of 
the barrel. 

Of course, the centre of gravity of the projectile 
must be in the axis also. For all practical artillery 
and rifle purposes it always is, and even if the 
centre of gravity were slightly eccentric as regards 
the barrel, the spin peoduead by the rifing would 
nearly, if not ea correct any effect of eccentricity 
in the projectile. With a plain cylindrical grooved 
rifle barrel, or with a big modern gun, the centre of 
gravity would naturally lie either in, or so close to, 
the axis, that the jump would be an almost neglig- 
able quantity, if it existed at all, provided the 
position of the centre of gravity were not shifted 
out of the axial line by unsymmetrical addition 





best be counteracted in practice. 
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The first evident consideration which arises is 
that jump, so far as it affects the projectile, is cer- 
tainly dependent upon the operation of the forces 
of propulsion and retropulsion before the projectile 
leaves the muzzle of the barrel. Evidently after 
it has left the barrel no further jump of the barrel | 
will affect a bullet’s flight. A little further con- | 
sideration will show that jump also depends upon 
the direction of the axis of the barrel with refer- | 
ence to the centre of gravity of the system, and 
further it can be shown that jump depends on the 
mass value which may be supposed to be concen- 
trated at the centre of gravity. 
For example, referring to Fig. 1, where 


B represents a straight barrel tube rigidly closed at B!. 

C achamber containing the ballistic agent for gene- 
rating gases under high pressure. 

P amovable solid mass which plugs the chamber (a 
solid on 

A the axis of the barrel. 

G the centre of gravity of the whole system at rest. 

g_ the centre of gravity of the projectile at rest. 

g: the centre of gravity of the Coal. 


Now, suppose this charged barrel to be ae 
freely in space, or, for purposes of experimenta 
demonstration, suppose it to be freely supported 
before and behind its centre of gravity on free 


| 
| 
} 
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|jump. Similarly, any 
| position of added parts, the whole of which (taken 





running antifriction rollers. Let the ballistic 





charge in C be then ignited by some agency which 


of weighty matter more or less rigidly attached to 
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the barrel tube. If such added weights could be 
symmetrically disposed (geometrical symmetry is 
not in contemplation but symmetrical disposition 
as regards mass values), there would still be no 
ind of unsymmetrical dis- 


collectively as arranged), have a mean resultant 
centre of vity somewhere in the axis of the 
barrel, will leave the complete combination free from 
jump on recoil. For purposes under consideration 
it matters nothing whether the centre of gravity is 
shifted forwards or backwards along the axial line, 
but every new addition of weight which shifts it 
further from the axial line increases jump with any 
given charge, and vice versd, and the direction of the 
jump will always lie in a plane which contains the 
axis of the barrel and the resultant mean centre of 
gravity of the whole combination, and the muzzle 
will always jump in that plane towards the side 
opposite to that on which the centre of gravity lies. 

uppose, for example, that in Fig. 2 A A is 
original direction of the axis of barrel (é.¢., direc- 
tion along which the forces of propulsion and re. 
tropulsion act directly), and suppose the barrel to 
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be so weighted with heavy matter unsymmetri- 
cally placed that the actual centre of gravity of the 
composite mass to be retropelled is at G. Let fall 
a perpendicular from G upon A A. A force acting 
along A A to repel a mass whose centre of gravity 
is G will have a moment about G, and if a circle 
be described with G as centre and the perpendicular 
on A A as radius, it is evident that A A will tend con- 
tinually to change its direction so that the point 
where the perpendicular from G meets it will tend 
to describe an arc of a circle to which A A in eve 
new position will be atangent. Suppose A A and 
are in the plane of the paper, then any new posi- 
tion of A A, say A’ A’ after jump will also be in the 
plane of the paper.* 

The principles which determine this kind of 
motion under the operation of forces applied to 
the peripheral parts of a mass along direction lines 
which do not pass through the mean centre of 
gravity are well known and understood by physi- 
cists and mathematicians, and they can also be 
very easily demonstrated experimentally. 

Suppose, for example, a straight rigid rod (Fig. 3) 
is freely suspended and then tapped in the direction 
of its length, it will be found to retreat in a straight 
line. Suppose the same rod to be next rigidly 
connected with a weight on one side of it, or below 
it, and then freely suspended and tapped after- 
wards in the direction of its length, it will not 
retreat in a straight line, but will tilt in a plane 
common to it and the weight. If symmetrically 
disposed weights are used, it will again retreat in 
a straight line, and so on. 

By following up a very simple series of experi- 
ments it would be quite easy to find that the 
amount of tilt will depend upon (1) the amount of 
force applied ; (2) the distance of the mean centre 
of gravity of the whole from the line along which 
force is applied ; (3) the mass to be moved. 

Among riflemen it is well known that a bayonet 
fixed on one side causes a jump or throw to the 
opposite side. So a breech bolt on one side causes 
a jump on the opposite side. Revolvers throw 
high because such a large proportion of the weight 
is below the axial line of the barrel. Double- 
barrelled guns and rifles jump so much away from 
the line of sight that the barrels are set at a con- 
siderable angle to each other with the object of 
compensating for lateral jump. The sights of rifles 
are sometimes set out of the axial plane with the 
same idea of correcting by allowance. An un- 
scientific and very uncertain kind of correction at 
best ; an attempt, in fact, to compensate variable con- 
ditions of error by means of artificially introduced 
constant errors. A gun corrected in the sighting 
for one particular kind of charge will be wrongly 
sighted for almost any other charge. The only 
scientific we to correct for jump is to regulate as 
far as possible the disposition of all heavy matter 
attached to the barrel so as to bring the mean 
centre of gravity of the whole as nearly as possible 
into the axial line of propulsion. Especially should 
there be no excessive uncompensated lateral weights. 
General proximity to the axial line should be aimed 
at, and in designing constructions it should be 
remembered that small weights standing far out 
may haye greater effect than much larger weights 
close in. Generally rifle stocks and magazines 
below the axial line produce some upthrow. Heavy 
metal, where the stock is held against the shoulder, 
is entirely out of place. 

Then we ought to consider the effect of different 
ways of holding a weapon. If a man lies down in 
the prone position and grips his rifle firmly with 
his left hand, while his elbow is firmly planted on 
the ground, it is evident that he in effect adds 
weight and extra resistance, equivalent to weight, 
below the normal mean centre of gravity of his 
weapon. Accordingly it will certainly throw or 
jump up, and unless his elbow and forearm are 
vertically below the barrel, which is scarcely pos- 
sible, there will be a throw to the right in con- 
sequence of added resistance to the left. The 
firmess of grip, the weight and angle of inclination 
of the man’s arm, the degree of compression against 
the shoulder, the way the right hand and arm are 





* It must not be supposed, of course, that G will remain 
stationary during recoil. Clearly it will not do so. It 
will retreat as the centre of gravity of the propelled 
matter advances, £o that at any moment of time a straight 
line joining the centres of vity of the propelled and 
repelled matter will pass always through the centre of 
gravity rd _ whole system, which will be stationary if 
no outside force is operating to move it, but the retreat 
of the barrel will not be in a straight line. 





used, all have their effects on the principles enume- 
rated above. When shooting at a rifle range, men 
are generally familiar by long practice with the 
particular weapons they are using, and have 
acquired a fixed habit of holding them in a parti- 
cular way with very little appreciable variation, 
and practice and experiment have taught them 
what corrections to apply to their sighting to obtain 
the best results; but when men go to battle, they 
will probably grip and fire their rifles under very 
different conditions, and miss what should be an 
easy mark to hit. Ina general way it would pro- 
bably be better if men would, asa rule, not grip 
their rifles at all when firing, or at best any more 
than can be hel The most accurate shocting 
at rifle ranges with match rifles is commonly made 
from the back position with no more grip than is 
necessary to maintain an upright position for the 
near sight. The legs or the feet really act as slide 
rests without introducing any considerable amount 
of inertia below the barrel. Such slide rests and 
loose holding produce the best shooting. Tight 
pressure against the shoulder, which was necessary 
with old-fashioned weapons to limit the bruising 
effects of heavy recoil is certainly not necessary 
or good for really accurate shooting with the 
best modern small-bore weapons. A soft, thick, 
easy yielding pad or cushion between the butt 
of a rifle and the shoulder would result in 
better shooting than a hard metallic plate pressed 
home. No good (except to save bruising) can result 
from adding the inertia of a man’s body or a large 
part of it below the line of fire, and evident harm 
may result. On the other hand, it seems to be 
very probable that the actual distance through 
which a modern rifle retreats while the bullet is 
still in the barrel is so exceedingly small that 
unless the weapon is pressed back very hard before 
firing, the inertia of the body will not be brought 
into play until the bullet has taken flight. 

Concerning big guns, it should be quite an easy 
matter to mount them so that no deflection of the 
barrel can take place before the Seng ga leaves 
the muzzle. For hand weapons this is not quite 
so easy, but no doubt various improvements in 
the distribution of weight outside the barrel may 
be made so as to reduce to some extent the jump 
which now occurs. 





NOTES. 
WorkMEN’s CoMPENSATION. 

AccUSTOMED as we are to the vagaries of the 
Workmen’s Compensation Act, two cases which we 
report in another column of the present issue, 
serve to indicate that the proper interpretation of 
the Act is still in nubibus. In the first of these 
cases the Court of Appeal were asked to decide 
whether a barmaid, injured in a station restaurant, 
was a ‘* workman” within the meaning of the Act. 
The County Court Judge held that she was within 
it, and awarded compensation; but the higher 
tribunal, after referring to a statute passed 27 
years ago, came to the conclusion that as the 
railway company is not bound to provide a re- 
staurant for the purposes of trafic, work within 
the buffet is not employment ‘‘on, in, or 
about a railway,” within the meaning of the Act. 
The importance of this decision is very great, 
having regard to the large amount of accessory em- 
ployment to which the working of a modern rail- 
way gives rise. The bookstall, the lavatory, and 
last, but not least, the station hotel involve the 
services of a vast number of employés, who, accord- 
ing to the recent decision, must be excluded from 
the benefit of the Act. It will be interesting to 
find whether the steward in a railway dining car is 
entitled to compensation. Whether such a car is 
necessary for the purposes of the Act is a question 
which must be answered by the tribunal who inves- 
tigates a case of that kind. The next decision is 
one of wider interest and application. The prin- 
ciple laid down by Lord Justice A. L. Smith is 
that no workman can claim compensation unless 
he has been employed in the same employment 
for at least a fortnight. Of course the older 
remedies will still be available, compensation 
could be demanded either under the Employers’ 
Liability Act or at common law. The fact 
that no compensation can be lawfully demanded, 
= _— that none can - lawfully assessed unless 
the employment is for at least a fortnight, appears 
to sodebs not only all who are employed [ the 
day, but all those employed by the week, unless 
they have been in the employment for a fortnight. 





Upon this point the language of the Court of Appeal 
is perfectly explicit. ‘‘In my opinion,” aad 2. 
L. Smith, L.J., ‘‘a man must have been at the 
time of the accident in his employment for at least 
two weeks.” We can recollect a casein the County 
Court, reported in these columns shortly after the 
commencement of the Act, in which a riveter 
employed for a single hour was awarded compensa. 
tion. That case must now be considered overruled 
—and it is — that in future the employer 
may breathe ly until a period of one month 
after the employment of a particular workman—for 
until the first fortnight has elapsed, the Court can- 
not estimate the weekly earnings, and it is a matter 
of common knowledge that no compensation is 
awarded unless the workman is disabled for more 
than a fortnight. That thi oe startling 
is no argument against its validity. For is not a 
mason using a ladder in connection with the erec- 
tion of a house entitled to compensation, whereas 
the painter using a similar article for painting the 
outside o a house is excluded ? 


Tue Maxine or ‘Lone Ceci.” 


In the Daily Telegraph of last Wednesday, a 
‘* Beseiged Resident” tells the tale of the making 
of ‘Long Cecil” at Kimberley. This was a really 
remarkable mechanical feat, and reflects the very 
highest credit alike on the pluck and on the 
mechanical skill of Mr. Labram, the chief engineer 
of the De Beers Company. It will be remem- 
bered that Kimberley was miserably provided with 
artillery, and suffered very badly from the enemy’s 
fire to which no adequate reply could be made. 
Mr. Labram then proposed that a gun should be 
built in the workshops under his control, and 
between Christmas and January 19 he constructed 
a 4.1-in. breechloading gun, which threw a 28-lb. 
shell over 8000 yards, and obliged the Boers to 
remove several of their batteries to greater dis- 
tances. As far as we know, he had no previous 
experience in the construction of artillery, and 
certainly he would have no rifling machine. Ac- 
cording to the Daily Telegraph, ‘‘ all the available 
books on gunnery were consulted, and with 
the additional assistance of a file of ENcInErR- 
ING, which was discovered at the Kimberley 
Club, Mr. Labram, with the help of Mr. 
Goffe, the chief draughtsman at De Beers, 
soon had the drawings ready.” The barrel was 
made from a billet of hammered steel 10 ft. long 
and 104 in. in diameter, which happened to be in 
stock, and over this the trunnion ring was shrunk 
on. It is not quite clear what was the construction 
of the breech-piece, but evidently it was of a suc- 
cessful design, and was provided with some effec- 
tive form of obturator. The gun was a piece of 
work of which any man might be proud, and could 
only have been accomplished under the circum- 
stances by one full of resource and ingenuity, and 
completely master of all workshop manipulations. 
It is with great regret we add that Mr. Labram was 
killed later in the siege by a shell from a larger 
hag which the enemy had brough up in reply to 
is. 
CoprER. 


During this month the price of copper has touched 
791. per ton, or 11. 10s. more than the record (for 
the present boom) of April last. This is in face of 
an improvement in the visible supply, the quantity 
in sight on the 15th inst. being 23,515 tons, com- 
pared with 22,982 tons at the end of February and 
21,327 tons at the end of January. Were the con- 
ditions normal we should have been justified in 
looking for an easing rather than a hardening 
of quotations in these circumstances. But con- 
ditions are not normal—they have not been 
since the beginning of last year, when the Ameri- 
can speculators to move. Had they been 
normal prices would not now be at the absurd 
figure named ; stocks would have been larger in 
the absence of those heavy withdrawals of metal to 
America to give an air of poorness to available 
supplies; and the trade would probably have 
nothing to complain of. The fact is that for the 
time being the Americans have the market in the 
hollow of their hand, and as they held nearly all 
the warrants available for delivery as ‘‘standard, 
they have been enabled this month to compel 
excessive prices from operators to meet ‘* prompts 
falling due. It was in this way that the price was 
forced as high as 791. per ton. It has not remained 
at that figure ; but the lapse has not been material, 
and the quotation is still in the immediate neigh- 





bourhood of last year’s record. On the statistical 
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pasis, as it stands and without any allowance for 
artificiality, the position is anomalous—even in- 
clined to be absurd ; but with the available metal 
in the hands of an unscrupulous body of men 
the remedy is not clear, pending increase of 
roduction on a scale beyond their control. Since 
the middle of last year 11,000 tons of ‘‘stan- 
dard” copper has been taken out of warehouse 
in this country and shipped to America to be 
converted into electrolytic. Some of it has come 
pack, but the bulk is held over there in order 
to further the plans of the Amalgamated Copper 
Company and the individuals working in conjunc- 
tion with them. It is all very well to tell us that 
these withdrawals are made up almost entirely 
of Chili bars, and that the bars contain silver, 
the extraction of which yields a handsome profit to 
the refiners of Perth Amboy, when taken with 
cheap freights. This explains only half of the 
situation, and isa fallacy. Is the profit on refining 
so great as to permit of the sale of electrolytic 
copper at 3/. per ton less than the ‘‘standard ” 
quotation, after charging the cost of carriage from 
Liverpool or Swansea, to Perth Amboy and 
back again? We are under the impression 
that Atlantic freights had seen a smart rise 
since the war, but we need not bother about this 
point. If the refiners are at the back of the ship- 
ments, why is it that electrolytic copper is now 
being offered for shipment in April and later 
months, with the stipulation that it is not to be 
put into public stocks? The engineering trade is 
not concerned with the machinations of the specu- 
lators so long as they are not compelled to suffer 
unduly. This, unfortunately, is what they are 
doing now, and what they have been doing for a 
good 15 months past. The question for them is, the 
probable duration of the American control of the 
narket. Just now the demand for copper -on the 
part of consumers is good. In America immediate 
wants are stated on good trade authority to be well 
supplied by recent purchases, but the bond-fide con- 
sumption there is not increasing, while aggre 
outside the combined interests undoubtedly is. So 
far that is a good point. The Trust cannot go on 
buying all the spare copper floating around from 
now till end of time. We may with safety assume 
that a sustained home demand in America would 
mean a diminution in exports. As a fact, ship- 
ments in the last few months have been above 
the average, and we are told to look for more. 
From all sources 237,544 tons of copper came 
to hand in the twelve months waded Feb- 
ruary 28, compared with 230,682 tons in 1898-9 
and 225,436 tons in 1897-8. This means pro- 
gress in the right direction, if not rapid pro- 
gress, and had it not been for the withdrawals 
for America there would have been a net increase 
in stocks for the past year of 4500 tons, after 
allowing for the excess of 5000 tons in deliveries 
over supplies for 1898-9. In the last three or 
four months the arrivals of copper to Europe from 
all quarters have been on a very large scale, thus 
affording a hope that the stimulus to production 
caused by high prices is beginning to tell seriously. 





Greater New Yorx.—The population of Greater 
New York is returned as follows: aaa 2,007,241 ; 
Bronx, 174,370; Brooklyn, 1,267,158; Queens, 136,559 : 
and Richmond, 69,266 ; making an aggregate of 3,654,594. 


CataLocuEs.—Messrs. H. and G. Measures, of the 
East peoer Iron Works, Pitlake, Croydon, have sent us 
copy of their new pocket aa of I-beam, girders, 
and architectural ironwork gen: ly.—We have received 
& catalogue from Mr. F. W. Darlington, of the Drexel 
Building, Philadelphia, giving illustrations of electrical 

uminated fountains installed at the Crystal Palace, at 

elphia, and at Brooklyn. 


Tae Dera Merat Company, Liwrrep.—The twelfth 
eal on meeting of the shareholders of the Delta 
ay mpany, Limited, was held on Thursday, the 

inst., at the registered offices of the company, 110, 
pnnon-street, London, F.C. Mr. Charles Cammell, 
be 0 presided, in moving the adoption of the report and 
Ccounts for the year 1899, referred to the great develo 
ment of the company’s business, and mentioned that the 
new premises in Birmingham are now in full operation. 
works have ample room for further extension, if 
growing business of the company should render this 
toe ty. The result of the 1899 trading had, he said, 
ba tape 4 satisfactory, and the directors, after making 
— Owance for depreciation, and adding 500/. to 
eer ® fund, proposed a dividend of 10 per cent. for the 
Year, the same as in 1898, The report was unanimously 
mproved and adopted, and the dividend declared. The 
Me ing directors, Messrs. Charles Cammell and J. W. 
¥Je8, and the auditors, Messrs, George Williams and 








Qo., were unanimously re-elected, 





NOTES FROM THE UNITED STATES. 
ge sasha gpa: 14, 

THERE is t activity for Bessemer pig, and large 
orders vob on placed at furnaces at 24 dols. Four 
furnaces are backed on account of a strike; coke is 
very high and advancing ; weekly production about 
230,000 tons last week. ast week 20,074 ovens were 
at work in the Connellsville region. A good many 
new furnaces will soon be in inauguration. Furnace 
coke is selling at 3.50 dols. to 4.dols. per ton; foundry 
dry coke sells as high as 4.50 dols. Prices in a 
general way are firm, but there are weak spots in the 
market. st judges do not anticipate any general 
decline in prices before July 1, and probably not then. 
The course of the market is pretty well defined between 
now and that time. The bulk of mill capacity is sold up, 
and the condition of trade after that will depend alto- 
gether on the volume of business that will come in be- 
tween this and then. Bridge builders are making in- 
quiries for material for delivery after July 1, and from 
present indications upwards of 100,000 tons will be con- 
tracted for during the next three months and pro- 
bably at full prices. Plate-iron continues weak and 
declining. erchant iron mills are all busy, and are 
selling from 2 dols. to 2.20 dols., according to quality 
and quantity. The sheet combination me through, 
and in the meantime sheet is advancing. In merchant 
steel the market is quiet, but consumption is enormous, 
and it is only a question of time when firmer prices 
will prevail. A great deal of foreign business is being 
done in pipe, and inquiries have been received within 
two days from markets outside as to the ability of 
manufacturers to meet requirements ——, the 
summer. The entire situation is satisfactory. There 
are no present indications of any slump or reaction. 
Billets are firm at 35 dols. per ton. The production 
of bituminous coal is increasing very rapidly, 
but consumptive requirements will probably absorb 
every ton produced. Iron and steel plants still con- 
tinue to make improvements, some of them running 
into millions of dollars. All machine-tool companies 
are sold up, and inquiries from across the water are 
coming in denoting a continuance of the activity which 
has prevailed for the past six or twelve months. 
building of cotton mills in the South is progressing 
with greater rapidity than at any time in the indus- 
trial history of the South. Cotton is 9 cents, and this 
means a profit of 100,000,000 dols. in cotton alone 
over the prices prevailing three months ago. An 
enormous cotton crop will be planted this season, and 
already the future crop is being sold to manufacturers 
of fertilisers at a fixed price for fertilising material. 





THE WAR IN SOUTH AFRIOA. 
To THE Eprror oF ENGINEERING. 

Srr,—The foreign attachés are ‘‘simply amazed” at the 
endurance on the march and the fighting powers in the 
field of the British troops, ‘‘ Nothing succeeds like suc- 
cess,” and our Continental critics may soon discover that 
there are also some British generals who know their busi- 
ness. Roberts is sincerely to be congratulated on 
the successful conclusion of his second great march. 

A few years back, Russian officers were never tired of 
discussing the Cabul to Candahar march. Now they will 
have another and equally sensational march to examine 
and admire: performed, moreover, under the command of 
the same distinguished General—who not only enjoys the 
admiration of his Sovereign and all her subjects, but is 
also fortunate in possessing the enthusiastic devotion of the 
troops, who do and dare anything humanly possible under 
his leadership. : 

Lord Roberts’ last march differs from the one in 
Afghanistan, in that he has been compelled to fight his 
foe frequently during the march, and expel him from a 
series of positions either by attack or by manceuvres, 
entailing much additional marching and fatigue for the 


troo) 

The fight at Rietfontein was quite a severe engage- 

ment, the casualties in the three regiments mainly en- 
being very heavy, and somewhat severe in two 
other regiments. 

Whether the wounded were sent back or came forward 
with the Army to Bloemfontein, they had a long journey 
over bad roads or over the bare veldt, which, in the 
British ambulance without springs, must have ca 
a great sum total of suffering dreadful to think about. 
Au officer wounded at Colenso, who had but 5 miles of 
such experience, declares that it is positively criminal 
not’to have springs on ambulance carts ; avers that 
the Boer carts, with springs, are far better than ours. 

Considering the resistance offered by the Boers durin 
the march, it must be regarded as decidedly a rapi 
march, and the enemy was quite unprepared for so 
early an occupation of Bloemfontein by the British, 
or the valuable railway plant, locomotives, trucks, &c., 
would most assuredly have been removed or destroyed. 
The importance and value of this capture was imme- 
diately hone by the early despatch of a picked force by 
train southwards, with a view to join hands with our 
forces on the Orange River, and which succeeded, thus 


Norval’s Pont—and to Cape Town, so soon as the river 
bridge which Colonel Gerouard, R.E. (of Soudan Railwa; 
fame), is striving to accomplish in the shortest possible 
tim 





2. 
The capture of the locomotives at Bloemfontein could 


opening the line for the use of the army right down to | Roberts 


scarcely have been effected except for the success of a 
daring coup by Major Hunter Weston, R.E., who with 


a adful of sappers got through the Boer lines on the 
last night of their occupation of Bloemfontein, and blew 
a railway culvert, thereby severing the line north 


u 
of Bloemfontein, and preventing the departure of. an’ 
more trains in that direction. “The value of the salbour 
line south of Bloemfontein as a main line of communica- 
tion for, Lord Roberts’ army, has also b3en enhanced by 
the fortunate and daring —- Bethulie Bridge, where 
Captain Grant, R.E., and Lieutenant Popham of the 
or with a party of that regiment, rushed 
the ge, cut the electric wires intended as a 
means for its destruction, and removed the d 
mite ch from the piers of the bridge: of 
_ wor — ae yar =e rifle _ bo — 
on the neighbouri: opjes. us, during the fortnight 
br ym the 26th ult., and therefore including the 
night trench work which caused Cronjé to surrender on 
the 27th, several things have been ‘‘done like a sapper,” 
but not in the ironical sense used by your apparently 
esteemed correspondent, who takes a pleasure in vilifying 
the “‘ fourth arm of the service.” So long as letters of the 
kind are frequently published in ENGINEERING, you, Sir, 
must expect to have the deeds of the Royal Slee 
trumpeted forth, if only to refute by facts the extravagant 
opinions of your anti-Royal Engineer ents. 
ut I cannot discover a single fine and really truthful 
thought in the long columns of your correspondent’s 
letters. Then let us hurry to some more savoury subject. 
It is curious ae ee feeling blinds the eyes of man. 
One of the ablest military critics on the war writes for a 
certain Radical evening paper—one of the best—and natu- 
rally he has nothing very civil to say about Mr. Cecil 
Rhodes ; who, in my humble on deserves well of 
his country, if only for the work he has performed during 
the past few months in assisting in the defence of Kim- 
berley. He has ventured to record his opinion, in the 
forcible language he usually employs, that the avowed 


ey | concerning the relief of Kimberley by 
Lord Methuen, and its su uent abandonment, as being 
a huge mistake; his reasons being that the town is one 


of the most important and valuable in South Africa, and 
that its permanent defence against the Boers should have 
bee one of the main objects of our strategy. He is quite 
right. 

he military critic, already referred to, pointed out 
when Methuen’s march commenced, ‘that the only 


The | possible course left to him, from a military point of view, 


was to withdraw again to the Orange River with all the 
inhabitants of the town, as soon as his object had been 
effected. To have remained at Kimberley, with a force 
which it would have been impossible to feed except by a 
long railway liable to be barred to us by the enemy at 
any moment, would have been criminal folly ;” and he 
sticks to his guns at the present date! This would not 
have been a relief of Kimberley, but of the inhabitants, 
about whom the Boers did not care two straws, with one 
notable exception. What yf wanted were the precious 
stones, to assist in defraying the cost of their war. 

Morever, how can the military critic now face the fact 

that Lord Methuen and his force did actually remain on 
the Modder, and were supplied for months by the said 
long line of ee ? 
The real truth of the case is that the majority of mili- 
tary critics have, since the commencement of the war, 
constantly and consistently declared that the only “true 
line of advance” into the nge Free State was one vid 
the railway on Bloemfontein. ‘‘ British Officer” says so 
in his paper in the North American Review. Mr. Winston 
Churchill said so when he wrote from Chieveley Camp the 
letter published in the Morning Post on January 27, and 
he stated that he echoed the feelings of the camp. 

Now, one maxim in good strategy is to take a route 
which is unexpected. You then get your enemy “on the 
hop;” his prepared aang on the anticipated advance 
are so much waste labour ; his proposed movements and 
manceuvres are equally foreign to the event; his long- 
ranging, ponderous, slow-mo guns useless ; 
and his troops are demoralised by the marching and 
countermarching caused by the divided councils of their 
generals, and the varied movements of the attack. 

A second maxim in sound strategy is to hold and cap- 
ture the great commercial centres which almost invari- 
ably, in any country pny Timbuctoo), are the Page ara 
cen on account of the roads, &c., which lead to " 
A third maxim in good i i 


: ; Ps 6 

their quantities (which latter are seldom omitted in con- 
sideration), and to advance over that ion of the 
country which assists the strong points of the attacking 
forces, and is unfavourable to the strong points of the 
defending forces. 

fourth maxim in stra’ is to drive a wedge between 
pets ee forces, prevent their junction, and defeat them 
In deta. 
_A fifth, that your advance should threaten the enemy’s 
lines of communication, if a: 
A sixth, that you should avoid an attack which tends 
to automatically concentrate the forces of a foe as they 


retreat. 

And all such maxims are, of course, subservient to one 
dominating factor—supply. 

Needless to say, the above six maxims would all have 
been violated had our forces been led into the Free State 
by the military critic’s ‘‘true line of advance.” On the 
other hand, the monet ie of sagen ng b = 
arts was unexpec most e (although fore- 
told in my letter to you o [eet en 11), and a clever 
feint in force to Koodoosberg to the westward by the 
Highland Brigade, completed the confusion in the 
enemy’s mind when the real movement to the eastward 





was commencing, The siege of Kimberley was raised 
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almost immediately, and succour thrown into it, both 
of men and stores. : 

A march—or, strictly, a short campaign—was com- 
menced, in which the tactics and gunnery peculiar to 
the Boers were ipeery at a disadvantage; in which 
the forces under Cronjé were cut off from those in the 
south eepens the Orange River, and their respective lines 
of supp 4 threa’ The triumphant issue of this 
short and special campaign we are now able to record. 

In my letter of February 27, I gave six reasons for 
strongly condemning the idea that any troops should be 
sent back from Natal to Cape Colony after the relief of 
Ladysmith ; and when Sir Charles Warren’s division was 
embarked at Durban, I vainly endeavoured to discover 
my error in saying that a strong Natal force should be 
held in readiness to advance by Van Reenan’s Pass, and 
join hands with General Roberts. E * 

It now seems that the Boers are holding the Biggars- 
berg in force, and the military critics are planning various 
schemes for turning them out of it. Vain thought! If 
it pleases the Boers, it certainly does not hurt us. e 
more that remain there the better for us. Let them be 
watched—voila tout /—and a sufficient force kept in hand 
to account for them. The rest should be y to cross 
Van Reenan’s Pass, and open up another line of railway 
to our next objective—Kroonstadt—the Boers having, it is 
stated, laid a line of rails to that place from Bethlehem. 
When General Roberts advances north-easterly, the foe 
cannot ibly hold the pass in force with the British on 
each side of it. Moreover, with General Buller in force 
at Harrismith, his advance northerly would drive a wed 
between the Boer forces now holding the Newcastle 
district and those now holding the Kroonstad district. 


Nous verrons ! 
Yours faithfully, 
March 18, 1900, Fretp OFrricer In ’84. 








LIQUID FUEL. 
To THe Eprror or ENGINEERING. 

Srr,—In reference to the paragraph on 353 of 
your last issue, re a trial of a steam-jet liquid fuel burner 
at the Walker shipyard of Messrs. Armstrong, Whit- 
worth, and Co., it is stated that the results of the trial 
were calculated on the same basis as those published by 
Mr. Kermode in your issue of November 17, 1899. The 
figures obtained at the trial at Messrs. Armstrong, Whit- 
worth, and Co.’s yard are certainly very good, and would 
be satisfactory to us were they obtained on the boiler 
which was employed at the works of the Wallsend 
Slipway and arog | Company for the purpose 
of such experiments. All the various and numerous 
burners tried there were fitted to the same boiler, 
and the oil was obtained from the same source. 
The mechanism was ably and impartially managed 
by a responsible member of the Wallsend Company’s 
staff, and under these conditions our air jet burners 
were far in advance of the steam burners, and yet the 
figures published by us, and which are those given to us 
by the Wallsend Slipway and Engineering Company, are 
much below what we have obtained on our experimental 
boiler at Birkenhead, where we have obtained a mean 
result of 15.5 lb. of water evaporated per pound of oil 
used. Our best result, however, reached 17.75 lb. water 
evaporated from and at 212 deg. Fahr. per pound of oil 
wees We embodied these figures in a circular, and were 
quite satisfied to know they were good, but we particu- 
larly wished for a test in competition with others, using 
the same oil, the same boiler, and under similar conditions, 
that is, using cold oil, the whole to be in the hands of 
impartial people, So far our trials have been successful, 
and in view of our experience in Birkenhead and Walls- 
end, we conclude that it is only fair to compare figures 
obtained under the conditions named above, otherwise we 
should be at liberty to make use of the figures obtained 
on our experimental boiler, which, of course, exceed those 
obtained by Messra. Armstrong, Whitworth, and Co. on 
~ experimental boiler at their Walker Shipbuilding 

ard. 


Yours respectfully, 
Kermope’s Liquip Fvet System, 
_ 9. Randles, Secretary. 
79, St. Domingo Vale, Liverpool, March 20, 1900. 


BRITISH ARTILLERY. 
To THE Eprror or ENGINEERING. 

Srr,—I have read the letter signed ‘‘Suum Cuique ” in 
our issue of the 9th inst., and beg to confirm mine you 
indly inserted in your issues of the 2nd and 23rd ult. 

Of course, by high explosives, I mean the most modern 
4 angers now used as propellants, as compared with the 
older qualities of powder, 

The 17-ton pressure mentioned by ‘‘Suum Cuique” is 
not an extraordinary pressure at all, and I think he could 
fire freely at a 17-ton pressure, were he certain the 
steel of his gun would not break under a tensile strain 
below 34 tons minimum. But, given the way in which 
British guns are manufac and tested, ‘‘SuumCuique” 
never can be certain that even the low figure of 34 tons 
per square inch is the breaking strain of the steel of the 
tube, and of the other component parts of the gun. 
cae this, he does not know the elastic limit of the 
steel. 

It is not my intention to enter into a discussion con- 
cerning the relative merits of wire breech guns and non- 
wire breech guns of modern construction. One thing, at 
all events, is quite certain, namely, that wire breech guns 
are better than old muzzle-loaders, ‘‘Suum Cuique” 





must, therefore, have been sorely pained when he learned 
that England, in the present year of grace, had been using 
muzzle-loaders against a foe who, according to the Times, 


had purchased “‘ the very newest patterns of guns in the 
market.” 

The spirit in which ‘‘ Suum Cuique” would undertake 
an artillery e ment does not appear to me the right 
one. From his letter, I gather he would argue somewhat 
in the following manner and be satisfied: ‘‘ Here am I, 
‘Suum Cuique,’ surrounded with my guns, the very 
best which British ingenuity could devise. I have been 
firing all day, the enemy also. I cannot seo I have done 
any damage whatever to the enemy, and, by all accounts, 
I have not done any. But, pray, kindly have a look round 
my batteries and you will see the enemy have not 
damaged a single one of my guns. We shall begin again 
to-morrow.” 

**Suum Cuique” would not be rendering the enemy 
their due, simply because he could not. 

I remain, Sir, yours faithfully, 

March 20, 1900. ANGLOPHIL. 





To THE Evitor or ENGINEERING. 

S1r,—In your issue of February 23 isa letter by ‘‘ Anglo- 
phil,” referring to the British Government tests for guns ; 
the supplying of one or two of his omissions, however, 
somewhat alters the aspect of the case. : 

For instance, he omits to say (what experts will know, 
but others do not) that all the tests required must be 
taken transversely, so that whereas the specified exten- 
sion and bends would be quite easy in the length direc- 
tion, they are not so easy transversely, as ‘‘ Anglophil” 
indicates. Moreover, the elastic limit is not totally 
a as the steel must not permanently stretch more 
than .02 in. with a strain of 21.5 tons in the test-piece. 

The gist of ‘‘ Anglophil’s” letter seems to be, why does 
our Government rest content with soft steel giving 34 to 
44 tons per square inch in the oil-hardened state, when 
steel of greater strength, and practically equal toughness 
can be got, thus enabling more powerful guns to be made 
for the same weight? 

This is a question for our ordnance authorities to decide. 
All TI can =f is that if they will make the demand for a 
stronger steel (nickel steel, for instance), the makera will 
supply it. . 

As “‘ Anglophil” has referred to the French tests being 
more severe, will he kindly quote them ? 

ours faithfully, 
March 20, 1900. Et Pasoe. 





“SCOTT” ENGINE TRIALS AT RANELAGH 
WORKS. 


To THE EpiTor OF ENGINEERING. 

Sir,—Replying to ‘‘ Enquirer’s” letter in your last 
issue, the Babcock and Wilcox boiler, which we have 
installed for testing purposes, is fitted with one of their 
superheaters. Unless regres A trials are being made, 
however, the superheater, naturally, is not used, except 
in cases where the engines under test are on a portion of 
our testing bed at some distance from the boiler, in which 
case we use the mixing device which the Babcock Com- 
pany su ply with their superheater, the object of which 
1s to enable some superheated steam to be passed through 
with the saturated steam, to supply sufficient superheat to 
prevent excessive pipe condensation. 

In all of our engine tests, the readings of the pressure 
gauge on the steam chest are not only com with a 
standard duplex gauge, but are also checked by means of 
delicate and carefu y calibrated thermometers, at the 
engine stop valve, at frequent intervals, 

n the test in question, the mixing device was in use, 
because the engine was at some distance from the boiler, 
there being a — of 65 ft. of steam piping between the 
two, 15 ft. of which was uncovered, owing to it being 
flexible piping. 

We find from the records of this test that the observed 
temperature of the eteam from the average readi of the 
thermometer, was nearly 2 deg. Fahr. less than the 
temperature due to saturated steam, at the steam pressure 
recorded by the gauge on the steam chest, which was 
the pressure taken as the nominal pressure during the 


nd Zambra duplex testing gauge, and 
found to be reading 3 lb. too high. 

From the above data, ‘‘ Enquirer” will be able, by re- 
ferring to any book of steam tables, to see that the steam 
used was not superheated. 

Yours faithfully, 
REAVELL AND Company, LimITEn, 
W. Reavell. 
Ranelagh Works, Ipswich, March 21, 1900. 


trial. 
This gauge was compared, after the trial, with our 
uunteak Negretti a vA 








ROYAL ENGINEERS. 
To THE Epitor oF ENGINEERING. 

Str,—If every ~— Tem officer now on active 
tan had mnned = _- V.C., _ if more than — our 

in t on: to the co it would have 
no practical bearing on ane discemion Te is to be hoped 
your correspondents will stick to the following essential 
points, avoid all personal allusions : 

1. For whose benefit are (in round numbers) 1000 
officers, Royal Engineers, retained on the active list, 
while less than 200 are required in the present war, with 
200,000 British troops employed ? 

_2. Is the existing system the most economical and effi- 
cient for producing some 200 trained military engineers 
for service in the field ? 

_ 3. Has not the war demonstrated in practice, as the 
inevitable result of the system, that Royal Engineer 
officers go 8 ht from all sorts of semi-civil employ- 
ments to direct the making of entrenchments, roads, tem- 

bridges, &c., without any sound practical training 





‘or such work ? 


4. Would not volunteer civil engineers be readily 
available to do the road, bridge, and railway work fay 
more quickly, efficiently, and economi: ? 

5. On what ground does every Royal Miike officer 
consider himself an expert in every conceivable branch 
of civil engineering, ready to occupy positions over the 
heads of specially qualified civilians ? 

6. Is it not a matter of common knowledge that Royal 
Engineer officers in such positions are mere “ figure. 
heads,” exploiting the superior knowledge and training 
of subordinates ? 

This common knowledge is, unfortunately, confined to 
et ge circles. The general public takes the Royal 

ngineer officer as he finds him, viz., in the most comfort. 
able armchair appointments; while (to their shame) 
nothing is done by the —— heads of the civil pro. 
fessions to disabuse the public and official mind of the 
tradition that Royal Engineers are engineers of superior 
—— to Civil Engineers. So judgment goes by 

efault. 

The truth of my sixth proposition could be proved by 
overwhelming evidence before any competent and unpre- 
judiced tribunal. This evidence must necessarily come 
from civilians who have served with or under Royal Engi- 
neer officers in the Indian or Colonial Public Works De- 
partment, Army and Navy Works Department, &c.; the 
ony answer to whom invariably is that they are jealous 
and prejudiced. 

It is quite unnecessary to discuss whether Generals 
Kitchener, Warren, and others are competent as Generals; 
the question is, are they highly-trained military engineers? 
It is the latter that the Corps exists to produce. That it 
should produce generals, or even specially brilliant 
soldiers, appears as unnecessary as that the Army Ser. 
vice Corps should do so. Lastly, would there be any 
justification for appointing such officers on retirement to 
positions that can only be properly filled by men of un. 
doubted professional eminence ? : be 

am, &c., 


VIGILANT, 
Newcastle-on-Tyne, March 17, 1900. 


COMPETITION AND EDUCATION. 
To THE Eprtok oF ENGINEERING. 

Str,—In considering the question of competitive in. 
dustry between nations, curious and valuable light is 
thrown on the subject by an inquiry systematically made, 
when the mechanical arts of Europe were expanding into 
their ceed condition through the universal introduc. 
tion of (British) automatic tools. The main evidence or 
information was supplied v Kags Escher, of the firm of 
Messrs. Escher, Wyss, and Co., of Zurich. This gentle- 
man had opportunities of comparing the mechanics of 
different nations, such as are seldom enjoyed anywhere 
at present. The firm at that time employed 600 or 800 
men in a machine shop, and about 200 in cotton mills at 
Zurich, 500 in cotton manufactures in the Tyrol and 
Italy, and employed considerable numbers of builders, 
masons, and navvies in large engineering works. The 
workmen were Swiss, Germans from all the then little 
states of Germany, Italians, French; with Danes, Poles, 
Hungarians, English, Scotch, and Dutch, This is a 
mixture equal to anything known in America, with the 
additional advantage that the observer saw the men with 
their several national characteristics undiluted by such a 
spirit as the ‘‘ Americanism” which sooner or later greatly 
modifies every arrival in the States. The information has 
a further value in having been obtained before the sharp 
competition between nations had n, and may, there- 
fore, be regarded as free from “patriotic” bias—no small 
advantage at a time when attempts to probe and remedy 
our national defects are pronounced as “‘anti-English,” or 
“fan advertisement for the foreigner.” The mistakes in 
our foreign trade, arising from our own defects, are much 
more effective advertisements for “the foreigner” than 
incessant ‘‘exposures” at home ibly could be, were 
anyone Quixotic enough to make them. If we are 
such an immaculate race of workmen, criticism is the last 
thing we should fear; but to our credit be it said, fair 
criticism, from a quarter at all qualified to criticise, has 
hitherto been received by us with composure at least, and 
often with gratefulness. As a nation, we are not famed 
for that diseased vanity which has an ear for nothing but 
adulation. 

To avoid the charge of being influenced by current 
events or ideas, I give the report, as far as ible, in 
the words in which it was written. It ma news to 
some of us that, of the nationalities named, Mr. Escher 
found the Italians first in point of quickness and clear- 
ness of understanding, or natural intelligence as dis- 
tinguished from any intelligence imparted by the 
labours of the schoolmaster. After the Italians came 
the French; the Northern nations—English, Germans, 
Dutch, &c.—all pretty much on one level, came third. 
The Italians clearly and quickly comprehend any 
simple proposition made, or explanation given to them, 
easily acquire competency to do a new kind of work, and 
readily adapt themselves to fresh circumstances. This, 
to a moderate extent, is no more than might be expected. 
But the natural advantages of the Italian are counter- 
pase by oo ag of a ne a 

revai ly in a very low degree throughou 

cnimoals, “(AS that time most of the despots of Italy 
encouraged, not knowl but ignorance, among the 
populaces.) ‘‘Their minds,” says Mr. Escher, “as I 
imagine, from want of development by pomine. or 
school education, seem to have no kind of logic, 
no power of systematic arrangement, no capacity for 
collecti any series of observations, and making 
sound aodacians from the whole of them. This 
want of the capacity of mental arrangement 1s shown 
in their manual operations. An Italian will exe 








cute a simple operation very cleverly, but when & 
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number of them are put together all is confusion ; they 
cannot arrange their respective parts in a complica 
operation, and are comparatively inefficient except under 
very powerful control. As an example of this, I may 
mention that within a few years after the first introduction 
of cotton spinning into Naples, in 1830, the spinners pro- 
duced 24 hanks of yarn, from No. 16 to 20 per spindle 
(equal to the production of best English hands at the 
time), and yet, up to this time—20 years—not one of the 
Neapolitan operatives is advanced far enough to take the 
superintendence of the operations of a single room, the 
superintendents being all Northerners, who, though less 
gifted by Nature, have obtained a higher degree of orderor 
arrangement imparted to their minds by a superior educa- 
tion. Again, [look on the Neapolitans individually as being 
themost skilful masonsin Europe. When, however, they are 
employed in numbers and concentrated masses, the same 
want of what I call logical arrangement is again seen; and 
I have constantly been obliged to employ as superinten- 
dents Northerners, such as better-educated Swiss or Ger- 
mans, who, though inferior in personal ability, were 
from education fit to arrange and control the work with 
forethought and system.” : 

Preference is given by Mr. Escher to the English when 
considered only in the particular department for which 
they have been trained, and on which all their thoughts 
have been concentrated. Their limited instructional 
discipline operates to their disadvantage. The English 
artisan engaged in the construction of a steam engine 
will understand that, and nothing else. For other 
branches of mechanics, however closely allied, he will be 
comparatively helpless to adapt himself to all the circum- 
stances that may arise, and make arrangements for them. 
On the contrary, the Swiss and Saxons, but especially 
the latter, while understanding as well a particular 
branch of pie have had their capacities extended 
beyond any special employment by a very careful general 
education, and are rendered fit to take up after a short 
reparation any service to which they may be called. 

hus, with his good workmanship in a particular line, the 
Englishman lags behind the foreigner in point of general 
usefulness, a most important drawback on the case of a 
mechanic, as in a machine factory the operations are 
constantly changing, the same work precisely seldom 
coming over again, 

“Have you had any Scotch mechanics in your employ- 
ment?” 

“Yes, we have several, and have had others.” 

“What are their characteristics ?” 

“We find that they get on much bettar on the Con- 
tinent than the English, which I ascribe chiefly to their 
better education, which renders it easier for them to 
adapt themselves to circumstances; and especially in 
getting on better with their fellow-workmen and all the 
people with whom they come in contact. Knowing their 
own language grammatically, they have comparatively 
good facility in acquiring foreign languages. They have a 
great taste for reading, and always endeavour to advance 
themselves in respectable society. . . .” 

“What are the characteristics of the Dutch workmen 
you employ?” 

“Those we employ are all shipbuilders. They are, 
like the English, —_ specially trained, but their educa- 
tion, though not of a very high order, is very sound, and 
decidedly superior to the English. It is an education in 
which economy, domestic, and public respectability of 
conduct, is particularly inforced. We have found them 
to be particularly honest, economical, orderly, and trust- 
worthy men.” 

The evidence of Mr. W. Fairburn, taken at the time, 
was much to the same effect. Mr. Fairburn was at the 
head of large awa establishments in London and 
Manchester. ‘‘The best educated are invariably en- 
trusted with the most important parts of the work ; the 
Scotch workmen first, then those from. Cumberland, 
Northumberland, Lancashire, and Yorkshire, in the 
order named . . . We find that those who have had a 
good school education have a better conception of the 
organisation and system implied in change of operation. 
It appears to require mental training in early life to 
enable a man to arrange a sequence of operations in the 
best manner for clear and efficient practical efforts. Men 
with such capacity we rarely find except among those who 
have had a school education.” 

Such are the opinions of two men, the first with special 
opportunities for comparing the Englishman with other 
nations, the second for comparing the Englishman with 
his own people, both living at a date before ignorance 
was glossed over with a smattering of information, and 
neither says that the Englishman was intrinsically inferior 
to his competitors in general, but he was inferior to the 
Scotch, Swiss, Saxons, and Dutch in education. Taken 
away from his national riches of coal and iron, and from 
the tremendous advantage of having grown under the 
hand of the great men who introduced the steam engine 
and automatic tools, the Englishman as a workman 
fad no preference over foreigners, even Italians, except 
in the particular department for which he had been 
trained. That is, he was a mechanic pure and simple: a 
workman who could do a certain kind of work well, but 
ae intellectual training (or rather the want of any) un- 

tted him for moving from the one rut. He could do 
_ what he had acquired by years of repetition; but 
urther years of repetition would be required before he 
could do another thing well. Apart from the question of 
seal dexterity at a particular operation, other nation- 

ities Were preferred to the Englishman. The question 
ah to ask now is: Are our present-day workmen as 
well educated as the foreigner, so that they may not only 
excel other nationalities in a particular operation, but in 
general intelligence also? 
i r Fairburn said the Scotch mechanics of his acquaint- 
ce, “besides reading and writing, are usually compe- 





tent arithmeticians, and in many instances have a know- 
ledge of the lower branches of mathematics ; while some 
are decent draughtsmen.” The best of them also, with- 
out exception, would know more or less Latin; for Latin 
has been a craze in Scotland since Buchanan’s time. 
These men were not ‘‘crammed ;” they were educated. 
They were taught to think, to reason, to apply their 
acquirements to the questions of every-day life. It is 
difficult to estimate the exact value of our working-class 
education in the towns at present; but of the English 
country schools, from which we draw a large percentage 
of our labour, an English baronet wrote to an educational 
journal this present year, saying that in many parishes 
the landed gentry adopted every artifice in their power to 
lower the educational status. They wanted the people kept 
in ignorance, as ‘‘inferiors” ought to be kept; instead 
of seeking to increase the intelligence of the school 
children, they try to decrease it. This is a grim light 
on our educational question; but anyone acquainted 
with the influences at work in the country can readily 
appreciate its truth. The baronet complains that the 
Scotch, 7 their superior intelligence, get all the bailiff- 
ships and managerships and places where a little more 


than ordinary farm-labourers’ intelligence is required, | }, 


Like Mr. Escher and Mr. Fairburn 50 years ago, he 
attributes it to their better education, the ra no 
snobocracy trying ‘‘to keep them in their place.” It is 
a strange world, my masters! We are running a neck- 
and-neck race with all nations for industrial supremacy ; 
all other things being equal, the race will be to the best 
educated and most intelligent workmen; and the English 
“country gentry” are busily fussing all the time to 
stunt the intelligence of our racers! When Nemesis 
wakes up! 
Yours =e 
«Khe 








MAUDSLAY, SONS, AND FIELD, LIMITED. 
To THE Eprtor oF ENGINEERING. 

Srr,—We think that, in your article on this case con- 
tained in your issue of the 9th inst., you have taken a 
somewhat erroneous view of the action taken by our 
clients, Messrs. Thomas Piggott and Co., Limited. This 
is, no doubt, owing to the fact that the case was argued 
or on the point of law, and the facts were hardly 
mentioned. 

The exact position is, that the case was a contest be- 
tween unsecured creditors and the debenture-holders, and 
our clients’ attitude was by no means hostile to the other 
unsecured creditors. 

Further, the greater portion of the debentures were 
issued long before the creation of the Belleville royalties, 
so that the debenture-holders cannot be said to have lent 
their money on the security of the royalties. 

It is a matter of general complaint at the present time 
that whenever a company gets into difficulties, every 
asset is at once swept away by the debenture-holders; and 
it is. quite exceptional for unsecured creditors to get even 
the smallest dividend. In this case, the receivers have 
admitted that there will be practically nothing for the 
unsecured creditors. 

The effect of the decision is, that debentures do not 
create any charge on foreign assets, unless the require- 
ments of the foreign law are complied with as to registra- 
tion, he ms of stamp duties, notice, &c.; and there will 
therefore in future always an opportunity of the un- 
secured creditors getting something if the company has 
any foreign assets. 

The decision would probably have been the same if the 
foreign debtors had in any other country than 
France, and it applies to all foreign assets, such as land, 


ships, goods, &c. 
Yours obediently, 
Tarry, SHERLOCK, AND KING. 


17, Serjeant’s Inn, Fleet-street, London, E.C., 
March 16, 1900. 





MARINE ENGINE WORKING. 
To THE EpiTor oF ENGINEERING. 

Srr,—Referring to the letter of Assistant-Engineer 
Russell of the Royal Oak in your recent issue, I can 
hardly think, as he says, none of his seniors has been 
able to explain to his satisfaction the vagaries of the 
water in the gauge glass and of the feed engine when 
the main engines are eased. He must certainly be aware 
of the fact that due to the somewhat limited steam 
space in cylindrical marine boilers, and that the lowest 
possible number of boilers as a rule is used for the s 
ordered, the water in the gauge glasses rises when the 
engines are running, showing what is known as false 
water, the amount varying in accordance with and 
directly with the speed. This accounts for the water 
falling in the glass when the engines are eased. He must 
know, too, that when the engines are drawing a larger 
amount of steam from the boilers, and this amount is 
suddenly lessened, the statical pressure of steam in the 
steam pipes immediately rises; as the feed engine takes 
its steam from the main steam pipe it gets more steam, 
and its speed increases temporarily till the balance 
of pressures is re-established. As the top gud- 
geon brass generally getting hot first, I am doubtful if 
this is generally tbe case. At slow speeds, of course, one 
would expect the bottom brass to suffer most, having the 
weight of the piston-rod always tending to keep the 
gudgeon pin on it when fitted as in his case I believe, 
i.¢., With the pin in the fork of the rod and the brasses in 
the piston-rod crosshead ; on the other hand, the weight 
of piston and piston-rod is on the top brass. The mean 
pressure in his case may be higher on the down stroke 
through defective setting of slide valve and area of 
piston-rod not being allowed for. But if the case is as he 





says, the fault is most probably in the lubricating arrange- 
ments, the oil getting away too freely from the surface of 
the top brass by gravitation. y m only fit a 
central oil hole in the crown of top brass at about the 
centre of pressure and make the to bottom brass 
too free. In some of the battleships the engineer officer 
has fitted additional small lubricators to the wings of the 
ep godgecs brass, and no further trouble has ex- 


en: . 
— Freet Encinegrr R.N. 





BRIDGING THE RHINE AT BONN. 
To THE EprroR OF ENGINEERING. 

Srr,—As I was looking at the plans of the bridge at 
Bonn in your current number, the great—one of the 
greatest—feats of engineering came into my mind. I 
mean Cve3ar’s wondrous bridge across the swift Rhine at 
Bonn. I referred to Froude’s ‘‘ Cesar, a Sketch,” and, 
as the account is short, I trust you may find room for it. 
‘‘The legions were skilled workmen, able to turn their 
hand to anything. He determined to e a bridge, 
and he chose Bonn for the site of it. The river was 
road, deep, rapid. The materials were still stand- 
ing in the forest ; ina in 10 days from the first stroke 
that was delivered by an axe, a bridge had been made, 
standing firmly on rows of piles, with a road over it 40 ft. 
wide. . . . Cesar marched across with the legions.” 

It is not without interest that we read in this day’s 
newspaper that, in our Army under men 
of almost every branch of work are to be found. Years 
ago, in Burmah, when there were no shops, we were 
able to get almost any kind of work done from amongst 
the men in my old regiment. The day may come when 
all our regiments, like the legions under Cesar, may be 
‘able to turn their hand to ee 

Yours obediently, 
8S. Froop Paar. 





PERSONAL.—We have received from Messrs. Rowland, 
Carr, and Co., ironfounders and contractors for elec- 
trical, railway, mining, and ship stores, 6 and 8, Lime- 
street Square, London, E.C., a business-like show-card 
illustrating their electric light and traction castings. 





Tue City or Lonpon Drrectory ror 1900.—This is 
the thirtieth year of emg ae of this directory, pub- 
lished by Messrs. W. H. and L. Collingridge, City Press 
Office, Aldersgate-street, E.C. It is more or less civic, 
but combines also the A pve trade interests of the City. 
Thus there is an official section, which is comprehensive 
enough to take in a list of the members of Lloyd’s; while 

rtraits and biographical sketches are given of the 

ing lights of the civic world, There is next an 
historical narrative of livery company, with a 
list of officials and members; a street directory; the 
usual alphabetical directory of commercial hi & 
trades directory, and a list of public companies domiciled 
in the City, with their financial record. A section is 
devoted to the public buildings, including bridges, the 
histories being narrated and the structures described, so 
that the work, which includes a fine map of the City divided 
into wards, is not only a very comprehensive directory, 
but is replete with most interesting data illustrative of 
the growth and continuance in greatness of the greatest 
city in the world. 





Care GovERNMENT Rariways. — The results worked 
out by the Cape Government Railways last year were re- 
markably , all things considered. The colony became 
afflicted with the curse of war in October, and its troubles 
increased in November and December. Notwithstanding 
this an average return of 4/. 12s. 7d. per cent. was ob- 
tained for the year — the 20,930,5727, expended on 
capital account upon the Cape Government lines. The 
lines are divided into three to Ra yy midland, 
and eastern. At the close of last year 865 miles were in 
operation upon the western division ; 794 miles upon the 
midland division ; and 331 miles upon the eastern divi- 
sion. The capital expénded ba the western division 
was 9,001,5837. ; upon the midland division 8,004,938/. ; 
and upon the eastern division, 3,924,051. The average 
cost per mile of the lines was accordingly 10,4061. upon 
the western division; 10,0827. upon the midland division; 
and 11,8551. upon the eastern division. The western 
lines earned an average of 5/. 7s, 4d. per cent. last year 
upon the capital expended — them ; the corresponding 
return upon the midland division was 4/. 17s. 7d. per 
cent. ; and upon the eastern division 2/. 14s. 7d. per cent. 
The lines are, of course, of immense indirect benefit to 
the colony in respect of the stimulus which they give to 
colonial trade and enterprise of every kind. Ther have 
also been of great value during the last few months from 
a strategic point of view. As the probable out- 
come of the current year’s working, it is difficult, of 
course, to arrive at any definite conclusion at present, 
but it appears extremely doubtful whether the av 
return upon the capital expended will be so good in 1 
as it was in 1899. The fenng 3 expenses will also be 
considerably increased this year by the outlay which wi 
have to be made in repairing damages to bridges, viaduct 
and t way, as well as in making 
injuries to rolling stock. On the other hand, there is a 

eneral impression that the back of the war has now 
a broken, and that the conflict will cease to be 
in the Cape Colony properly so , a8 hostilities are 
now practically transf to the Orange Free State, 
and the Transvaal. But, however the accounts for 1900 
may work out, there can be little doubt that the ultimate 
result of the war will be highly beneficial, not only to the 
Cape Colony, but, also, of course, to the Cape lines. 
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AIR PUMPS OF THE U.S. CRUISER “DENVER.” 


(For Description, see Page 396.) 
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THE UNITED STATES CRUISERS OF THE 
‘** DENVER” CLASS. 


In our issue of January 12 last we published illus- 
trations of the United States protected cruiser Denver. 
This vessel is one of a class of six that were provided 
for in the Naval Appropriation Bill for the fiscal year 
ending June 30 next. The vessels were first known as 
protected cruisers 14 to 19, but have since been named 
the Denver, Des Moines, Chattanooga, Galveston, 
Tacoma, and Cleveland. The tenders for them have 
been recently opened, but this feature we will refer to 
later. On pages 394 and 395 we complete the series of 
illustrations of the machinery for these ships, which 
we commenced on the eX» « plate of our issue of 
January 12, on which, together with engravings on 
page 50 of the same issue, we gave engravings of the 
general arrangement of the vessel. Figs. 6 to 12, of 
our two-page plate, January 26, are views of the four- 
cylinder triple-expansion engines ; Figs. 13 and 14, of 
our two-page plate of February 16, and Figs. 15 and 
16 on page 218, are views of the general arrangement 
of engines and boilers; and on pages 320 and 321 are 
illustrations of the engine framing. 

The vessels are, of course, to be twin-screw, the 
propelling engines being right and left-handed. As 
will be gathered from our illustrations already pub- 
lished, they are of the inverted, direct-acting, four- 
crank, triple expansion type. There is one piston 
valve for the high-pressure cylinder, and two for each 
intermediate-pressure cylinder, and one flat slide valve 
for each low-pressure cylinder. The arrangement is 
well shown in our two-page plate of January 26. The 
engines will be placed in separate compartments. 
In the May issue of last year of the ‘‘ Journal of the 
American Society of Naval Engineers,” particulars 
were given of the machinery of these vessels as de- 
signed, but in the August issue of the Proceedings of 
the same Society it was stated that several changes 
had been made in the dimensions. According to the 
latest advices, the following are the settled elements 
of the machinery design : 


Diameter of high-pressure cylinder... 18 in. 
e intermediate - pressure 
cylinder eG: Sg che oe DD 
Diameter of low-pressure cylinders... 354 ,, 
Stroke... a ne nee = oat 
Revolutions at full power per minute 172 
Steam pressure in boilers - 275 Ib, 
ae atengine ... va 250 ,, 
Diameter of crankshaft am ae 9} in. 
" crankpin ... ee dos 92 ,; 
Length of crankpin .., < a eae 
Diameter of axial hole in shaft... ae 
1. piston valves... ee Ras 


The sequence of cranks in turning centres is in 
order as follows: High-pressure, intermediate-pres- 
sure, forward low-pressure, and after low-pressure. 
The order of the cylinders is forward low-pressure, 
high-pressure, intermediate-pressure, and after low- 
pressure. The collective indicated horse-power of the 
as and circulating pump engines was originally 
designed to be 4500, with the main engine making 
about 172 revolutions per minute at the steam pressure 
named : viz., 250 1b. at the engine. In this respect 
the prospective performance has, we believe, not been 
changed, although there has been a trifling alteration 
in the diameter of the intermediate-pressure cylinder. 
The disposition and arrangement of machinery is 
shown in the longitudinal section, Fig. 13, in the plan, 
Fig. 14, and in the cross-sections, Figs. 15 and 16. 
In generai design it will be seen by Figs. 6, 7, and 8 
(see two-page pond in our issue of January 26) that 
the framing is of the forged-steel column type at front 
and back, on the principle introduced in oi ere 
work, and which has been often adopted with somuch 
success for the engines of vessels, such as these, of 
larger size. Separate drawings of the framing are 
given on pages and 321 ante. The engine bedplate 
is of cast steel. The crankshaft for each engine is 
forged in two pieces, the shaft for the forward low- 
pressure, and the high-pressure cylinder, forms one 
piece, whilst that for the intermediate-pressure cylin- 
der and the after low-pressure cylinder are formed of 
another piece. All crank, thrust, and propeller shafts 
are hollow. The shafts, piston-rods, connecting-rods, 
valve-rods, eccentric-rods, and working parts generally 
are of forged nickel stesl.) There is in the design a 
single-acting air pump worked from the crosshead of the 
forward low-pressure cylinder, the position of which is 
shown in Figs. 7 and 9, of our issue of January 26, 
whilst in Figs. 39 to 50, on page 395, the construction 
and details are illustrated. 

There will be one separate cylindrical main con- 
denser to each set of engines, placed in the wings of 
the engine-room, as usual with an arrangement of 
machinery of this nature. The total cooling surface 
of each, as designed, is about 3000 ft., or ft. in 
all, Illustrations of the condensers are given in 
Figs. 25 to 37 on page 394. Each main condenser 
will have one centrifugal circulating pump. There 


will be two auxiliary condensers, each with a cooling 
surface of about 450 ft., and these condensers will] 





have combined air and circulating pumps. The auxi- 
liary condensers are of the cylindrical type and are 

laced athwartships against the after engine-room 
bulkhead. The propellers are of bronze and are right 
and left-handed, turning from the ship. 

According to the original design, it was specified 
that the boilers should be six in number and of the 
water-tube type, giving steam for an aggregate of 
4700 indicated horse-power. The total grate surface 
was at least to be 300 square feet, and the total heat- 
ing surface about 13,200 square feet. The boilers 
were to be in two compartments with fire-rooms 
athwartships, and there were to be two smoke pipes 
for all the six boilers. ‘‘The forced-draught system,” 
it is stated in the proposals, ‘‘ will consist of three 
boilers discharging into airtight fire- rooms. The 
air for combustion will be heated by the hot gases 
circulating among or through tubes arranged in the 
uptakes or in the upper part of the boiler casing, and 
will be conveyed through ducts fitted with dampers 
to closed ashpits.” The position of the blowers is 
shown in Figs. 13 and 14 (see two-page plate of our 
issue of February 16). In addition, the following 
engines are to be supplied and worked by steam, viz.: 
Steering engine, capstan engine, four deck winches, 
two ash hoists from each fire-room, dense air machine 
with capacity of 1 ton of ice per day, engine for ma- 
chine tools, and evaporating and distilliug plant in two 
units, each having a capacity of 4000 gallons per day. 
The following auxiliary machinery is to be electrically 
operated : Donan the hull ventilation, and two 
winches for hoisting ammunition. 

As stated, we have already published particulars of 
the hulls and general design* of these vessels, but the 
main elements according to the latest advices may be 
here added : 


Length on water line... 
Beam at ws we a 44,, 
Trial displacement... oe 3200 tons 
Greatest draught, full load ... . 16 ft. LLin. 
Total bunker capacity, not less than 700 tons 
Coal on trial... se a Sea 470 ,, 
Feed-water, trial ra - 
Speed on trial, at least 164 knots 
Full load displacement 3500 tons 


The above particulars are taken from the ‘‘ Journal 
of the American Society of Naval Engineers.” Weare 
also indebted to the same valuable publication for the 
following interesting details of weights which are taken 
from the United States Naval Department’s design : 


Tons. 

Guns, mounts, shields, &c,, about , 98 
Ammunition, ordnance, stores, and out- 

fit, about ... Ses a ‘ Ss 155 
Machinery complete, about 405 
ma ageowrd — about ... a 4 

resh water for steaming purposes 

otal coal... ag hie sie 700 
Boats and outfits 13 
Masts and spars __... oe sve 14 
Electric plant and electric outfit... —... 29 
Equipment, including anchors, chains, 

rigging, &c. see at A oped 72 
Officers, crew, and outfit ... son a 37 
Miscellaneous and provisions, and cloth- 

ing stores ... te fo oe ie 92 

As previously stated, the tenders, or bids, for taese 


six cruisers have been lately received, and it will be in- 
teresting to consider them in connection with the pro- 
posals put forward by the United States Government, 
more especially as the procedure followed in America 
differe somewhat from our own. The Naval Appro- 

riation Bill providing for these ships was that which 

ealt with the provision of vessels for the United 
States Navy up to the end of the present fiscal year, 
which terminates on June 30 next. There were 
authorised to be constructed by contract, three sea- 
going coast-line battleships, three armoured cruisers, 
and these six protected cruisers. The general par- 
ticulars of the ships were laid down in the Bill, and 
they are each to cost, exclusive of armament, not more 
than 1,140,800 dols. The Secretary of the Navy was 
directed to award the contract to ‘‘ the lowest - 
sible bidder, having in view the best results oa the 
most expeditious delivery.” Not more than two of the 
seagoing battleships, and not more than two of the 
gece cruisers, were to be built in one yard or 

y one contracting party. It was further provided 
‘that one and not more than one of the oing 
battleships, and one and not more than one of the 
prensa shall be built on or near the coast 
of the Pacific Ocean.” The President was, however, 
allowed to exercise his discretion in regard to the 
latter provision if it was found that the vessels could 
not be built on the Pacific side at a cost not ex- 
ceeding 4 per cent. above the lowest accepted bid for 
the other ships. 

There is a good deal that is interesting in the provi- 
sions of this Bill, especially when considered in con- 
junction with the armour-plate questions in which the 
United States Congress has recently thought fit to 








" * See ENGINEERING, vol. Ixviii., page 819 and page 50 
ante, 





interfere with not very fortunate results. No doubt 
a wise discretion is exercised in fostering shipbuilding 
enterprise on both ocean-coast lines of the country, as 
thereby the naval strength of the nation is increased, 
although a cynically inclined American citizen might 
be apt to attribute the procedure to the influence of 
Pacitic coast votes. But in any case it would be more 
satisfactory, we should think, to have these matters 
left to the Secretary of the United States Navy and 
his professional advisers; as, in this country, they 
would be left to the First Lord of the Admiralty, 
Unfortunately these wider questions of national 
policy are the kind of things our First Lords never 
seem to consider ; because, it may be presumed, they 
are subordinate to the Treasury—which never recog: 
nises anything more Imperial than tbe lowest tender— 
and also because they are afraid of questions in the 
House. The ‘‘awards” for the six cruisers were made 
on November 27 last, as follows : 


Galveston, Wm. R. Trigg and Co., 24 months, 
1,027,000 dols. 
Chattanooga, Lewis Nixon, 30 months, 1,039,966 


dols. 
= Bath Iron Works, 30 months, 1,041,650 

ols. 
i Union Iron Works, 27 months, 1,041,900 


ols. 

Des Moines, Fore River Engineering Company, 
30 months, 1,065,000 dols. 

Denver, Neafie, and Levy, S. and E. B. Company, 
30 months, 1,080,000 dols. 


These contracts are for the department’s designs with 
a = of 164 knots. There was offered by one firm 
a lower price than any of those named, namely, 
954,500 dols., but their tender was not accepted. 
There were also three bids somewhat higher. The 
closeness of some of the tenders is quite a cvuincidence, 
and indicates how very well the estimating depart- 
ment is managed in some of the works. 

Contractors were invited to submit tenders on modi- 
fied designs at higher speeds, but the American Board 
of Construction decided to recommend acceptance 
only of the department plans. It will, however, 
be interesting to give some of the tenders made by 
contractors on their owa plans. The firm who gave 
the lowest price, not accepted, for the department 
design, made a bid of 1,059,500 dols. for a 174-knot 
ship, or only 105,000 dols. for the extra knot. For 
an 18-knot ship with Thornycroft boilers, Messrs. 
W. R. Trigg and Co., bid 1,041,000 dols., or only 
14,000 dols. for the extra speed, say 2800/. for a 
knot and a half. That appears surprisingly cheap, 
but the Fore River Engine Coun any were even more 
liberal, and offered the knot and a half for nothing, 
being willing to take 1,065,000 dols., whether the 
vessel steamed 164 or 18 knots. It must be remem- 
bered, however, that the latter speed was to 
bs obtained on their own design, a circumstance 
that makes a good deal of difference when dealing 
with Governments. For an 18}-knot ship the Fore 
River Company asked 1,100,000/.; and for a 19-knot 
ship with Thornycroft boilers, Messrs. W. R. Trigg 
and Co. asked 1,079,060 dols., or ~~ 52,000 dols. over 
their 164 knot price. Most of the firms offered lower 
prices if awarded two ships. 

It would seem from these figures—for we may 
presume that the contractors did not offer unservice- 
able or absurd designs—that the United States autho- 
rities do not set an inordinately high value on speed ; 
as our own. naval authorities have been accused of 
doing. Admiral Hichborn, who correaponds to our Sir 
William White, being head of the United States Con- 
struction Department, has expressed his disapproba- 
tion of ‘‘show vessels,” and “fancy results.” Probably 
his department look on excessive speed as one of the 
“fancy,” or ‘showy ” attributes. The value to beat- 
tached to such qualities, however, is a matter for sea- 
going naval officers, who will fight the ships, to decide. 
It is easy to understand how a naval constructor may € 
in a direction quite contrary to that of Admiral Hich- 
born, and be carried a little too far in his estimate of 
the value of speed, for in times of peace it is often the 
only quality—putting aside, of course, price—by which 
the general public judge of the success of a warship. 
Nevertheless, experience has shown that speed has & 
high fighting value in steamship actions. : 

What boilers are actually to be put in the different 
ships by various builders, we are not aware. They are, 
however, to be of the water-tube type. 





Crry AND Guips or Lonpon Instrrvtr.—The Com- 
mittee have decided that * a and omy bone 
possessing an organisatien for the promotion 
we al by the Sakon and Art Depart 
ment, such es ae application throug 
the secretary of the Technical Instruction Committee, oF 
otherwise, be held responsible under certain conditions, 
for the conduct of the Institute’s examinations, and for 
establishment of new classes in technology in accordance 
with Clause VII. of the Science and Art Directory. 
The Committee will, however, continue to require a8 & 
condition for the registration of a class in any . rs 
logical subject, the — by the Institute ~ 
qualifications of the proposed to be appointed, 
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INDUSTRIAL NOTES. 


Tue state of the labour market, as shown by the 
returns to the Labour Department, undergoes very 
little change, employment in the principal industries 
being still busy. The proportion of unemployed 
members of trade unions is somewhat higher than 
at the same date last year, but it is lower than 
at the same period of any year since 1891. This 
general statement is based on 2332 returns, of which 
1648 are from employers, 571 from trade unions, and 
113 from other sources. The chart line is, however, 
less favourable, for whereas last year the curve was 
towards a lower a of es a this year 
it is in an upward direction, unmista ably. 

The 137 trade unions specially reported on had an 
aggregate of 524,872 members, of whom 15,114, or 
2.9 per cent., were reported to be unemployed, as com- 
pared with 2.7 in the previous month, and 2.6 per 
cent. a year ago. The difference is not great, but 
the indication is not quite so encouraging as it might 
be, especially considering the mildness of the season 
and the trend of our export trade. 











In the coalmining industry employment has been 
exceptionally good, the average time worked at the 
collieries included in the returns being higher than 
any previously recorded since the returns were first 
compiled and published. The average time worked at 
these collieries, employing 448,888 workpeople, was 
5.69 days per week in the four weeks covered, as 
compared with 5.63 days per week a year ago. This 
high percentage speaks well for the men a as 
well as for the general state of trade, which depends 
s0 largely on the supply of coal. 

In the ironstone mines and open works the average 
time worked was rather less, but then the weather 
was not quite so favourable on the whole. At works 
employing 16,627 persons the average time worked 
was 5.55 days per week, as compared with 5.86 days 
a yearago. The high average, both in the coal mines 
and at the ironstone works, shows up worthily for the 
men. The lowest average time worked was in Ire- 
land, where 5.33 days were recorded. In Yorkshire 
the average was 5.86, in Gloucester and Somerset 
§.84, in South Wales and Monmouth 5.83, in War- 
wick, Worcester, and Salop 5.81, all high averages. 





In the pi,-iron industry employment is better than 
ayearago. At the works of 116 ironmasters, 383 fur- 
naces were in blast, employing 25,887 workpeople as 
compared with 381 furnaces, with 25,917 at the date 
of the previous returns, and of 376 furnaces employing 
24,632 workpsople a year ago. The increase on the 
year is exceedingly good. 

Employment in the manufacturing branches of iron 
and steel continues good, and compares favourably 
with a year ago. At 209 works covered by the re- 
turns, 82,698 workpeople were employed, as compared 
with 82,400 workpeople a month previous, and 
80,092 a year ago. The average number of sbifts 
worked at the several dates were 5.56, 5.58, and 
5.60 respectively, an excellent average for such 
arduous labours. 

In the tinplate trade there is little change as com- 
pared with the previous month, but a vast improve- 

‘ment compared with a year ago. The number of 
mills at work in the two last months was 418, the 
number employed being 21,183 and 21;060 respec- 
tively. A year ago only 356 mills were at work em- 
ploying 17,720 workpeople. 





Employment in the engineering and metal trades 
group of industries remains good, the proportion of 
unemployed being the same as in the previous month, 
namely, 2.3 per cent., as compared with 2.4 per cent. 
in the same month of last year. In the shipbuilding 
group employment is still good, though scarcely as 
brisk as it was. The proportion of unemployed in the 
month was 2.9 per cent., in the month previous 2.0 per 
cent., in the corresponding month of 1899 it was 2.8 
per cent. On the whole there is not much to complain 
of in the two groups. 

In the building trades employment was affected by 
the weather, outdoor work in some places being 
rp The proportion of unemployed in the 
- €s reporting was 3.1 per cent., a3 compared with 

“7 per cent. in the previous month, and 1.5 per cent. 
& year ago. The woodworking and furnishing trades 
show an increasing falling off in several branches. 

he proportion of unemployed members of trade 
unions was 6.9 per cent., as compared with 5.9 per 
cent. in the month previous, and 3.0 per cent. a year 
ee This is a serious increase due particularly to 

Teavements caused by the war in South Africa. 


duamployment in the printing and bookbinding in- 
ae ries has remained steady generally, though the 
rv er branch is * not quité so busy. The propor- 
oe of unemployed members was 4.3 per cent., as 
ate. with 4.2 per cent. in the previous month, 
ohn lg cent. a year ago. In the paper trades em- 
Ployment has remained good, the proportion of un- 





employed being 2.3 per cent., as compared with 2.4 
per cent. in the previous month, and 3.2 per cent. a 
year ago. 

The glass trades are busier than a year ago, but the 
proportion of unemployed is still large. The percent- 
age in the month of unemployed members was 9.4, a 
year ago 11.5 per cent. 

In the cotton industry employment is very good, 
both in the spinning and the weaving branches. In fac- 
tories employing about 83,800 females, the returns 
show that 99 per cent. in the spinning mills, and 93 
per cent. in the weaving factories were in full employ- 
ment during the month, as compared with 97 and 92 
per cent. respectively in the previous month, and 90 
and 81 per cent. respectively a year ago. This is a 
most encouraging sign. Employment in the woollen, 
worsted, and hosiery branches of trade continues good 
generally. 

Employment of dock labour at the London docks 
and ers is better than it was a year ago, but not 
quite so good as in the previous month. e average 
number employed was 14,207, as compared with 
15,762 last month, and 13,836 a year ago. In the 
agricultural districts work was interrupted by the 
weather, but no considerable number have been out of 
employment. 

There were 33 fresh labour disputes recorded in the 
month, involving 11,357 persons, of whom 8698 were 
directly, and 2659 indirectly, affected. The corre- 
sponding figures for the previous month were 37 dis- 
putes, involving 11,305 workpeople ; and in the same 
month last year, 36 disputes, involving 5348 work- 
people. Of the fresh disputes in the month, 21 were 
in the textile trades, 4 in the engineering and ship- 
building groups, 3 in the building trades, 3 in the 
mining industries, and 2 in other trades. In the 
month 32 new and old — were settled, affecting 
11,500 workpeople. Of these, 12 disputes, affecting 
2871 persons, ended in favour of the workers ; 5, affect- 
ing 1822, in favour of employers; the other 12 dis- 

utes, affecting 3126 persons, were compromised. 
Three other disputes were still under consideration, 
with a view to settlement at the date of the report. 

Changes in the rates of wages, affecting about 15,700 
persons, were reported in the month, of whom 14,200 
received advances in wages averaging ls. 1ld. per 
head ; about 1500 suffered decreases averaging 2s. 04d. 
per head. The net result was an increase of about 
1s. 64d. per head of the whole of the 15,700 persons 
affected. The principal increases were in the coal- 
mining, iron and steel, engineering, shipbuilding, and 
metal trades; the decreases were mostly in the build- 
ing trades, especially in some of the Scottish centres. 
Changes affecting about 200 a were preceded 
by disputes, causing a stoppage of work. One change, 
affecting 2600 persons, was effected by a Wages’ Board, 
and the remaining changes, affecting 12,900, were 
arranged by direct negotiation between the employers 
and the workpeople, or by their chosen representa- 
tives. The above shows a steady growth of concilia- 
tion as a means of settling disputes. Every such 
successful effort gives confidence in such a policy ; and, 
in nearly all cases, settlements so effected are accep 
by the mass of the workers as fair and just. It is to 
be hoped that this feeling will continue to grow, and 
that great strikes of long duration will soon become 
matters of history. But the change can only be 
gradual for some time to come. 


The Journal of the Amalgamated Society of Engi- 
neers reports that the total number of members is 
now 85,248, being an increase in the month of 452. 
The number of members on donation benefit was 
1688 in the month—increase, 22; on sick benefit, 
2867, as against 2814 in the previous month ; and 3547 
on superannuation benefit, being an increase of three, 
The number on donation benefit is large, considering 
the state of trade; but the proportion to the aggre- 
gate membership is under 2 per cent. The advance of 
wages movements has been of a quiet character, but 
the members on the north-east coast have been agitating 
for an advance, and the subject is to come up shortly 
for discussion. At Darlington an advance of ls. per 
week has been conceded in most shops, and the Hough 
advance of 2s. came into operation in the month. e 

oup of towns near ae Pontypridd, 

‘ath, Port Talbot, Llanelly, and Rhondda, have 
been negotiating for an advance of from 3s. to 4s. per 
week, so as to bring the wages up to a uniform level 
of 36s. per week throughout the South Wales towns. 
The Journal reports what was done at the recent con- 
ference on Labour representation ; the affiliation will 
cost the society 42/. a year. There are levies now on 
of 1s. for superannuation, 6d. for members affected by 
the South African War, and 6d. for the Trades’ Federa- 
tion. The more careful supervision of members has 
led,to some exclusions, two of whom are named in the 
report. The Glasgow district complains that trade is 
not quite so good, but the committee have been able to 
send thirty of the out-of-work members to other dis- 
tricts. From the Liverpool district comes the good 
news of a settlement of the night-shift and out-working 


dispute at Bolton, which has been a cause of strife for 
about two years. In the Newcastle district trade is 
described as exceedingly active; all shops are full- 
handed. In the Manchester district employment is 
good on the whole ; overtime is still largely resorted 
to, and the night-shift system is extending. In the 
London district employment is good, much over- 
time being worked. In South Wales trade is good 
except in some of the seaport towns. Generally the 
reports of the organising delegates are encouraging, 
both as to employment and the absence of friction in 
the shops. 


The monthly report of the Boilermakers and Iron 
Shipbuilders states that the weather during last month 
was such as to greatly impede outdoor work, many 
members being thrown partially idle in consequence, 
The ne for the supply of men were few ; but, 
with better weather, work is again more regular and 
rosa gs There is a note of complaint as regards the 

aval Estimates, which are said-to be “rather dis- 
appointing, as everyone was expecting a great increase 
in naval construction.” The report goes on to say that 
the contracts given out to private firms will not over- 
burden their resources. As to the excuse, “‘ want of 
men and material,” it says that firms could be found 
to wipe off some of the arrears of work for the Admi- 
ralty if so desired. There are notifications from some 
firms of men wanted, especially at Halifax and Selby. 
The returns show 3922 on the funds in the month, 
being an increase of 741 over the last month’s returns, 
Of the total, 415 were members signing the vacant- 
book, or on travel ; 869 on donation benefit ; 2051 on 
sick benefit; and 587 on superannuation allowance. 
There was a large increase of unemployed and sick in 
the month, but the increase “‘ is largely accounted for 
by the weather.” The increase in membership was 
168 in the month, after deducting deaths and exclu- 
sions. The society has a dispute with two firms in 
the Sunderland district, and members are cautioned 
‘not to touch a job belonging to them, or work on 
any vessel that may be built by them wherever such 
vessel is found.” 





The report of the Iron Moulders of Scotland shows 
that there was an increase in the members employed 
during the month, consequently a decrease of unem- 
ployed. Trade is sufficiently encouraging for the ho 
that, as the worst of the winter is over, there will 
a renewal of the activity which for some time has 
characterised this branch of trade in all the Scottish 
centres. At a conference of the representatives of the 
Employers’ Federation and of the Iron Moulders’ 
Society, questions of wages were discussed, and matters 
were 80 far arranged that no dispute causing stoppage 
of work is contemplated. The question of boycotting 
members of the union was brought up, when the chair- 
man, an employer, declared that ‘‘ we are here for 
the protection of the men as well as ourselves.” The 
employers were indebted to the delegates for bringing 
the matter up. 


The reports from the engineering centres through- 


ted | out Lancashire show that gr activity continues to 


be fully maintained in all the principal engineering 
industries, and extensions of works to meet the ex- 
ceptional requirements that have been manifest for 
some time past, are going forward in all directions. 
It is true that there has been a slackening off in 
work coming forward in some p Tarsancer snag, this 
only affects the future as regards employment. The 
returns of trade union branches in the various districts 
indicate briskness generally, the number out of work 
being below the average, The principal unions have 
a smaller proportion of members on donation benefit 
than they have had for many years past. In Man- 
chester and Salford districts out of 22,651 members in 
local branches, 639, or 2.8 per cent. were returned as 
unemployed, as compared with 2.7 per cent. in the 
previous returns, but unpropitious weather during a 
portion of the time will account for the slight in- 
crease. In the engineering branches the relative 
numbers were 6656 members, whilst the total on 
donation benefit was only 86 from all causes. In 
the Oldham district engineers are well employed 
in the engineering works, but are slack in machine 
shops. Patternmakers, ironfounders, brassfounders, 
and boilermakers report employment as good; _tin- 
plate workers, plate and machine moulders, and 
gasmeter-makers as moderate; toolmakers and iron- 
tinders as comewhat slack. In the Bolton, Bury, 

igan, and surrounding districts, all branches of the 
engineering and allied trades, and aljl ironworkers, 
are borg: Bates employed. The conditions are similar 
in the Blackburn and Burnley districts. In the 
Liverpool and Birkenhead districts all branches con- 
nected with shipbuilding and engineering are well 
employed, except ship joiners and painters. The 
reports generally are very encouraging, and the out- 
look is fairly good. In the iron trade there is a good 





deal of caution as to bu ing, new business has been 
coming forward but slowly, for present requirements. 
But there is no indication of easier prices, and that is 
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the cause of holding back. The finished iron branches 
remain firm as to prices, but no great weight of new 
work is just now coming forward. Makers are, how- 
ever, sorely pressed for deliveries on old contracts, so 
that they have little to offer at the present time. In 
the steel trade there is no slackening off in activity, 
and prices remain firm at full rates. 





The demand for finished iron has abated somewhat 
in the Wolverhampton district, consumers generally 
having, it would seem, sufficient supplies coming in 
on recently placed contracts to meet their require- 
ments for at least a few weeks. Export houses also 
prefer holding back their orders in the hope that 

rices will be easier at the next quarterly meetings. 
saw etinion of rolled iron, however, hold to the belief 
that further advances in prices are likely to ensue as 
a consequence of the early settlement of the war in 
South Africa, when a big revival of trade is antici- 

ted. Present transactions in material are mostly 
imited just now to prompt supplies to customers, 
wherever possible. But it appears that inquiries are 
on foot for important contracts for public bodies. The 
sheet trade is busier, and a larger export business is 
anticipated, Hoops, rod, and strip have a ready sale. 
Puddied bars are reported to be scarce and prices are 
tending upwards. Steel and pig iron is in good de- 
mand for prompt delivery. So far, the position and 
the outlook are fairly good as regards material, em- 
ployment throughout the district being good. The 
engineers report employment as moderate only, but 
there is not a single member on the books for donation 
benefit in the March report. The ironfounders, boiler- 
makers, bridge and girder constructors, tank and 
gasholder makers, smiths and strikers, all report 
trade as good. The men are busy also in the railway 
sheds. ‘The cycle trade shows no improvement. At 
Walsall and Madeley trade is good. i the hardware 
industries 17 branches report employment as good ; 
10 branches state that it is moderate, and four of the 
smaller branches say that trade is slack. Chainmakers 
at Cradley Heath and Old Hill report trade as good ; 
anchorsmiths and nailmakers as hie; anvil and vice- 
makers not quite so brisk. In Wednesbury trade is 
good in all branches. In the case of the hardware 
industries all the more important branches are in- 
cluded under the description of good ; even those de- 
scribed as fair may be termed good, while those men- 
tioned as slack are only slack by comparison. On the 
whole employment is plentiful, and much overtime is 
worked in some branches. Some of the smaller manu- 
facturers feel the pressure of high prices and dear fuel, 
but the prices of manufactured goods have, as a rule, 
risen in proportion. 





In the Birmingham district there has been some 
quietude in the iron trades as regards the business 
put through, but prices, on the whole, have been 
firm, marked bars at 11/. 10s. basis, and unmarked 
bars from 10/. 2s. 6d. to 10. 15s. for some brands, 
the Association minimum of 10/. 10s, being without 
difficulty maintained. There has been a moderate 
demand for black sheets. The supply of steel is 
limited, prices being firmly sianilinst, 
firm at full rates. As regards the general trade of 
the district, there is a slight increase in the propor- 
tion of unemployed. In branches of trade unions 
with 21,428 members, 422, or 2 per cent., are re- 


turned as unemployed, as compared with 1.9 per cent. | TCS" 


in the previous month. In the 12 branches of the 
engineers nine report trade as moderate and three as 
good. In the branches of the Amalgamated Society 
out of 1374 members only 18 were unemployed, so 
that the proportion is not large. Patternmakers, 
ironfounders, boilermakers, smiths, and strikers report 
trade as good, toolmakers as moderate. In the cycle 
trade there is an improvement, but it is still rather 
quiet ; the motor industry continues fairly good. At 
Coventry and West Bromwich the engineers and allied 
trades are busy, at Redditch moderately so. Edge-tool 
makers, iron and tinplate workers, bedstead makers, 
scale, and cut-nail makers are fairly busy ; the wire nail 
branch is improving ; machine rivet makers are mode- 
rately employed, while all similar hardware industries 
report trade as good. There are no serious labour 
disputes in the district. Some negotiations have 
been going on in a few branches, but, so far, disputes 
ending in a stoppage of work have been few, and not 
serious. One or two matters are still in the negotia- 


ting stage. 


The representatives of the Federation of Master 
Cotton Spinners’ Association, and of the several asso- 
ciations of operatives, have held another joint meeting 
when the “wages conciliation” proposals were 
further discussed, the meeting being again adjourned. 
The very slowness of those Fo ge rem favours, as the 
final outcome, the adoption of a scheme which will be 
likely to be acceptable to all parties. It is better to 
linger over the details, than adopt in haste what 
may have to be undone when tested by actual 
experience, 


Pig iron is | read 


A coal dispute has arisen in connection with the 
Bridgewater Trustees, the men alleging that at one of 
the collieries they are underpaid in comparison with 
other collieries in the district, and that the men are 
compelled to ‘‘ wagon the coal” 100 yards further than 
at other collieries for nothing. Notices have been 
tendered, and the Miners’ Federation will support the 
men in the event of a strike. 


The miners’ strike in Bohemia has led to riots, 
which were quelled by the military, many being severely 
injured. This led to scenes in the Reichsrath, where 
the President reprimanded one of the Socialist Depu- 
ties. It is alleged that the conduct of the men was 
not such as to require the presence of the military 
with sabre and bayonet. Hitherto the men have been 
very orderly, but the pressure of want led them to 
demand wages which they say were due to them, and 
are still unpaid. 








PORTABLE PNEUMATIC TOOLS.* 
By Mr. Ewart C. Amos, Member, of London. 
(Concluded from page 366.) 
OTHER Pneumatic APPLIANCES.—AIR Hoists. 

HAVING put down a we of compressed air supply for 
the purpose of driving hammers, drills, and riveters, it 
soon becomes evident that such supply may be employed 
for other a and one of the most useful applica- 
tions that can be made is for working air hoists. These 
are now coming into extensive use in this country, and 
there is every indication that before long few shops will 
be without them. The economy effected, when they are 
fitted up on a light jib and suspended over a lathe or 
other tool, is very considerable, and they save both time 
and labour. As is well known, much delay is experienced 
in lowering the ordinary chain blocks, even when un- 
ed, whilst with an air hoist this operation is rapidly 
effected. The load can also be more readily — into 
position, as the adjustment is very sensitive. ny of 
the air hoists in use in this country have come from 
America, where they have been adopted for some time, 
but British firms lowe now commenced to manufac- 
ture them, and reference to Fig. 30+ shows one of 
the ‘‘Reavell” type. Their construction is simple, 
consisting mainly of a long cylinder with piston 
sliding in same; the piston-rod through a stuff- 
ing-box at the lower end, and has fitted to it a hook 
or loop. There are also suitable valves for regulating the 
air supply and exhaust. The difference between one 
make of hoist and another lies chiefly in the system of 
valves and also in respect to the material for the 
cylinder. For the latter some makers use cast iron, 
others wrought iron, and others again use brass. Some 
hoists have only one valve, this kind being used for 
quick work, and when it is not desired to keep the load 
accurately —— for any length of time. is valve 
is either an ordinary opening and closing valve operated 
by the hand chain, or it may be a valve to automatically 
close when the chain is released, when either raising or 
lowering the load. Another t of valve provides for 
the admission and release of the air in the cylinder, and 
is left open for supply when lifting the load ; working in 
conjunction with this valve, and controlled by the piston- 
rod is another valve, which automatically closes the air 
supply when any desired level is reached: at the same 
time should there be any leakage of air, it automatically 
mits just sufficient air to maintain the load at a con- 
stant level. When, however, it : : ee in 
a stationary position a varying , Such as a foundry 
ladle, a third valve is ieioohesall. Referring to the draw- 
ings, Fig. 31 (next page) shows a 5-in. hoist with the 
lating valve placed at the bottom, length of cylinder 
rbeing 4 ft. 6in. Figs. 32 and 33 show the starting cock, 
and Fig. 34 the lever for a 5-in. hoist. Fig. 35} shows a 
7%-in. hoist with the valve placed at the top, whilst, in 
addition to this valve, there is fitted a small non-return 
valve to prevent accidents, in case of bursting of the air- 
supply pipe or reduction of pressure. Figs. 36 to 38 
show the safety regulating valve. In the larger hoists 
this valve is combined for convenience with the main plug 
of the regulating valve. It will be noticed that there is 
a small }-in. hole near the top of the cylinder; this in- 
insures that the piston shall be brought to rest before 
touching the cylinder cover, since as soon as the piston 
= this port it encloses a certain amount of air and 
orms an air cushion, The piston is packed with 
** woodite,” as a considerable number of experiments 
have shown that it is better than leather, since it does 
not harden, and is consequently less liable to permit 
1 . It may be stated that a 5-in. straight lift hoist 
will lift 10 cwt. to 11 cwt. with 75 lb. air pressure. 
Hoists, such as have been described, may simply 
suspended, or they can be mounted on a trolley and 
light jib for ordinary shop use to serve lathes and other 
tools. Or, again, they may serve the whole length of a 
a by causing the trolley to run on a fixed overhead 
girder. The same principle may also be applied for the 
ae 2 of lifting in almost every kind of crane, and for 
oundry and shop use they are likely to have considerable 
application. 


_* Paper read before the Institution of Mechanical En- 
gineers, 

+ [Fig. 30, here referred to, is identical with Fig. 8 on 
page 177 ante, which we published in connection with our 
account of Messrs. Reavell’s works, we therefore 
have not thought it necessary to reproduce it.—Ep. E.] 

t [Fig. 35 is identical with Fig. 7 on page 177 ante. See 


~ 








previous foot-note.—Eb. E.] 





TaBLE IV.—Results of Work done with Various Types 
of Pneumatic Tools. 














Nature of Work 
i Done and Time Remarks. Authority. 
en. 

Hammer |General ../On general work|Joseph Adamso: 
each tool will do| and Co.. Hyde 
the work of two 
me 

Hammer |Caulking .. In caulking each|/Penman and Oo., 
tool will do the} Glasgow. 
work of three 

en 

Hammers |Oaulking .. In caulking each|Mechan & Sons, 
tool will do the} Glasgow. 
work of three 
skilled hand caul- 
kers 

Hammers |Caulking .. ..|/Two and a half to|/Edwin Danks & 
three times as| Co., Limited, 
much work in} Oldbury. 
— time can be 

lone by these 
machines as by 
hand. (Machine 
caulking is far 
preferable, as it 
makes more 
sound and satis- 
factory work 
Hammer |Caulking andchip-|Useful for both|Clayton, Sons, 
ping caulkingandchip-| and Co., Ld, 
ing, doing work} Hunslet, Leeds. 
for about the 
cost of hand la- 
bour, and in most 
cases ing a 
tighter and better 
job. Several ma 
chines constantly 
at work 

Hammer |Caulking .. .-{In a general way | Alex. Stephen & 
a caulking tool] Sons, Glasgow. 
will do as much 
work as five or six 
men with ordi- 
nary tools, and, 
besides, the work 
is better done 

Hammer |Caulking .. --/60 per cent. chea-|Mr. Jas. Holden, 
per than hand-| Great Eastern 
caulking, and/ Railway Works 

uite as efficient.) Stratford. 
e plates are 

punished less, and 

on account 

meumatic caulk- 

ug is cularly 

useful for light 

plate work, such 

as tenders and 

tanks 

Hammer |For cutting off ae Ditto. 

thin steel plates, 
they have proved 
very satisfactory, 
and the work ie 
done in one-quar- 
ter of the time 
taken for punch- 
ing and shearing 
Hammer /|A chipping 7 in. The author. 
long in. 
thick was cut 
from a }-in. steel 
boiler-plate in 58 
seconds 

Hammer /|It is stated that/Another instance/T1e makers. 

when using 2/ is givenin which 
neumatic caul-| one man caulked 
er, one man can/ in one day inside 
completely caulk] and out a flue 
in one day aj/ 30 ft. long by 
marine boiler} 2 ft. 9 in. in dia- 
14 ft. 6 ir, in dia-} meter. This pre- 
meter, having} viously took 10 
plates 1} in. and] days by hand- 
lgin. thick and} caulking 
tested to 300 Ib 
per square inch 
Hand Seventy {-in. dia- The makers. 
riveter | meter rivets can 
be driven per 
hour per riveter a 
Stay It is stated that Mr. Earl, L. and 
riveter | they have 3g ip N. W. Railway 
60 stay t is, Company. 
120 h in one 
hour per riveter 1 

Drills se ws Have found them/Mr. Samue 
both effective} Johnson, Mid- 
and economical} land Rvilway 
after trial Works, Derby. 

Drill ..|Drilling boilers ..|Very ingenious|Clayton, Sons, 
and useful tool.| and Co., “ 
Can be used any-| Hunslet, Leeds. 
where, even 
through a boiler 
manhole. Does 
its work quite as 
quickly as any 
radial or other 
drilling ine, 
being much 

uicker than if 
h tapping Vet vacennty Mr. James Hol 
Drills ..|When ni we) Mr. ? 
holes in fire-| have exclusively} den, Great 
boxes, it takes 36| used a flexible} Eastern 4 
seconds to shaft for thispur-| way Works, 
tap right pose. This class} Stratford. 
through the in-| of work is now 
side and outside} Bee by 
plate, as com- wou 
pared with 1 mi- take five to six 
nute 48 seconds| minutes to effect 
with a flexible) the same purpose 
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TaBLe IV.—(continued.) 

Nature of Work 

Type of | Done-and Time 
Tool. Taken. 





Remarks. Authority. 





ill ..|Asusedfordrilling/This compares by|Mr. James Hol- 
” work in place a} 4 ssinutey oth 6 den, Great 
3 -in. eter! flexible shaft,and|} Eastern Rail- 
hole can bedrilled} 10 minutes with} way Works, 
through 4-/in.| aratchet brace | Stratford. 
platein 22seconds 
Drill ..|Will drill a 2-in. 
hole through 3-in. 
steel in 11 minutes 
Drill ..|A hole 1, in. in 
diameter was 
drilled through 
Bessemer _ steel 
2in. thick in 3} 
minutes 
Drill ..|A hole, 3in. in dia- ~ =a Ditto. 
meter, was bored 
in pitch pine 5-in. 
thick in 35 seconds 
Drill ..|54 holes, #% in. in/The drill was|The makers. 
diameter, were} mounted on a 
drilled in 1 hour} special device 
10 minutes) which permitted 
through  #-in.| of rapid adjust- 
thick end-plate| ment of the drill, 
furnace flange of| and also acted as 
a marine boiler,| a holder-up. The 
furnace being in| same work would 
position take hours if 


drilled by hand 
Drill ..|A small drill dril- vis “ 
led a }-in. hole 
through 1-in. Bes- 
semer steel in 1 
minute 10 seconds 
whilst a larger 
drill will drill 
1}-in. hole thro’ 
the Lin, thickness 
of steel in 1 mi- 
nute 15 seconds. 


The makers. 


The author. 





The makers. 


Various .. _ very satis-|Locomotive De- 


tory results ent, Lon- 
don and North- 
Western Rail- 
way. 
Various .. Great saving over|Lumby, Son,and 


hand labour 


the shear blades, and will conveniently deal with bolts, 
&c., up tol}-in. diameter. 

Mining Drills.—The application of the principle of 
the pneumatic rotary motor for drilling through penton 
coal, or other ores, is likely to meet with considerable 
success. Piston air motors, such as have been described, 
with slight modification as to the feeding arrangement, 
are now being used for mining work, and will drill a 
23-in. hole through 6 ft. of c 
exceedingly light and easy to handle, and the results so 
ag? noe pen an extended application. 

en making comparison of the cost of work as be- 


Fig.36. 




















(5302.4.) 


failure to the hose pipe it 














Wood, Halifax. 

















mee 
Cylinder. A 
i hs 
i 
U 
10 
See Detait - 
: 
‘ ! 
ee 
Scale 3th. 


(5302) 


Pneumatic Chain Hoists.—When it is desired to use a 
n hoist for want of head room or length of lift in 
preference toa straight lift hoist, and at the same time 
obtain a portable power lifting device; this may be 
o_o by using an ordinary chain hoist in combination 
with a reversible rotary pneumatic motor, such as was 
escribed under piston air drills. This form secures a 
result satisfactory in every way, and effects a consider- 
able saving on hand-lifting. 
‘ matic Jacks.—These may almost be termed in- 
ba hoists. They ‘act on the same principle, and 
: 80 air supply exists they are very useful. 
in — Pnewmatic Shears.—Shears of this description 
oily Sreat service in connection with breaking up thi 
ers, &c., also in repair work, as it becomes Semaithe 
S — se rivets and bolt heads, &c., without damage 
efficies Plates, as portable power shears are as light and 
ent as anything of their kind. They can be slun 
; ily cerea air hoist, or any suitable appliance, an 
pm i; rought into position. ey consist mainly of an 
cylinder and piston operating on a toggle joint to work 








the weight at all times to be 
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This Valve is in the form of a plug cock, the plug being 
fitted with a check valve, so arranged that in the event of 


is impossible for the air to be 


suddenly released, which might cause serious injury. The 
release is effected by a bye-pass in the side which allows 


lowered gently. 


Both Hoists and Jacks are fitted with this Valve. 
35-inch Air-Hoist, 
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tween pneumatic tools and hand labour (and it must be 
borne in mind that they compete largely with hand 
labour) it is n to take into consideration three 
points: (1) That with the same-sized shop and the same 
standing expenses in the form of rent, rates, and taxes, 
and wages bill, a very great deal more work can be 
turaed out in the same time. (2) That although against 
this there must be set off the cost of producing the com- 
pressed air, yet even supposing this equalled the cost of 
manual labour (which it does not) there would still be a 
considerable saving for the reason given in item (1). 3. 
That with hand labour, especially in riveting, caulking, 
and place drilling, work can-only at a compara- 
tively slow rate, however many men be employed, and 
however closely together they work. This frequently 
becomes a serious matter in ship and bridge building, 
railway works, &c., and even were the cost double that 
of hand labour, other advantages as — speed, &, 
would outweigh it; but, as a matter of fact, when pro- 
perly carried out, the saving is very considerable, and it 
is in the author’s opinion only a question of time, and 





3 Full Size. 


makes it difficult to obtain particulars of the latest 
types, but renders any data as to their efficiency to 
soon’ become unreliable. The makers admit that many 
of these tools are in a state of transition. There is, 
however, in the author’s opinion, a wide future for this 
class of labour-saving machinery. Notwithstanding, how- 
ever the deficiences pointed out, the author ventures tohope 
that the information given and the discussion which it is 
likely to elicit may be of general interest, He thanks the 
makers of the various tools for the kind assistance that 
they have so readily afforded him, both in supplying in- 
formation for the drawi and for the loan of the tools 
which are shown here this evening. 





AMERICAN Pneumatic Tooits,—The Chi Pneumatic 
Tool Company, Chicago, reports a further increase in its 
sales this year. Among orders recently received the 
company reports a cable order from ae a for an air 
compressor, and a number of tools for shipbuilding, in- 
cluding riveters, hammers, and drills, 


The author is aware that his paper will lend itself to 
: tt) He is dealing with 

a subject which, although a most important one, is yet 
i in comparative infancy; and (2) because there are at 
per minute. They are | present widely different opinions held by engineers as to 
of the system ; and iy Be account of the 
— in the 

ich not only 
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LAUNCHES AND TRIAL TRIPS. 

28, the s.s. Marte, recently 
launched from the yard of the Londonderry Shipbuilding 
Company, went on her trial trip. i 
361 ft. by 46 ft. by 28 ft. 2in., and carries a deadweight 
of 6200 tons. The machinery 
Messrs. Dunsmuir and Jackson, Govan, and consists of 
triple-expansion engines fitted with Howden’s forced 
draught, with which a speed of 11 knots was attained. 
The vessel has been built to the order of Messrs. 
MacVicar, Marshall, and Co., of Liverpool, and has 
been sold to Spanish owners. 


THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on March 9, 
ice-President, in the chair, 
a paper on “ The Damping of Galvanometer Needles” was 
read by Mr. M. Solomon. The solution of the equation 
of motion for a magnetic n r f 

magnetic field, points to the conclusion that the ratio of 
the period to the logarithmic decrement is independent of 
either the moment of the needle or the strength of the 
controlling field, and is simply a function of the damping 
coefficient and the moment of inertia of the moving 
system. This ratio should, therefore, be constant if these 
latter qualities are constant. 
constancy of period to | 


On Wednesday, Februa: 


Professor Everett, F.R.S.. 
This vessel measures 


been fitted on board by 





Experiments to test the 
rithmic decrement have been 
conducted at the Central Technical College at various 
times since 1891, and the ‘ 

variation in the value of the ratio. t of 
per is to discover the cause of this variation. 
due to an alteration in the moment of inertia 
or to an alteration in the dam 
control magnets are either direct] ‘ 
the needle, there is no chance of any change in moment 
coefficient depends on three 
(1) Viscosity of the air; (2) viscosity of the sus- 
d (3) eddy currents. The author has carried 
out experiments with a galvanometer on open circuit, and 
finds a constant value for the ratio. The viscosity of the 
air and suspension, therefore, cause no variation. Upon 
closing the circuit and repeat 

value of period over logarithmic decrements alters. The 
tion is, therefore, due to eddy currents. The damp- 
ing factor due to eddy currents may vary owing to three 
causes: (1) change in moment of needle due to change 
in field strength ; (2) effects of self-induction ; (3) effects 
of rise of temperature on the resistance of the coils. 
The author points out that the two latter causes would 
tend to alter the ratio in the wrong direction, and 
he, therefore, concludes that the variation is 
an alteration in the strength of the swinging 
altering the strength of the controlling field. 
y said it was interesting to note the fact that 
riod to decrement was independent of the 
d. In the case of a condenser discharging 
this ratio is independent cf the capacity, in the case of 
a tuning fork of the rigidity, and in the case of water 
oscillating up and down in a U-tube of the acceleration 


The official trial of the s.s. Thomas Leigh, built by 
Messrs. Ritson and Co., Maryport, for Messrs. R. 
and Son, Middlesbrough, was concluded 
at Swansea, the vessel leaving the Mumbles in the morn- 
ing to run speed and consumption trials. The vessel is 
rpendiculars by 29 ft. 104 in. moulded 
ft. 1 m. depth, and has a deadweight 
carrying capacity of 1100 tons. She is owned on the 
Continent, and was built under Germanisher Lloyd’s 
special survey and to German law requirements. 
machinery department was supplied by Messrs. McKie 
and Baxter, Govan, and consists of a set of triple-expan- 
sion engines, 154 in., 25 in., and 41 in. in diameter by 
supplied by steam at 170 Ib. working pres- 
iler 13 ft. 6in. by 10 ft. leng. The speed 
and consumption trials were well within the contract, 
and the trial was a most satisfactory one. 


On Saturday, the 3rd inst., a splendid addition was 
made to the fleet of steamers owned by Messrs. F. Ley- 
land and Co., Liverpool, by the launching of the s.s. 
Caledonian from the yard of the Caledon Shipbuilding 
and Engineering Company, i 


coefficient. If the 
ve or directly below 


of inertia. The dampin 


ting the experiments the 





Dundee. The vessel is one 
t ever built on the east coast. The dimen- 
ledonian are: Length over all, 442 ft. ; 
breadth moulded, 50 ft. ; depth moulded to shelter deck, 
tonnage of upwards of 5000 tons. 
I ree-decked type, and has been 
built in excess of the requirements of the highest class at 
Lloyd’s under special survey, and to take the Board of 
rade passenger certificate. 
steel decks, and, in addition, a complete steel shelter 
deck, fitted in the most approved method, and in accord- 
ance with United States regulations for the cattle-carryin 
There is a long promenade deck amidships, fit 
with substantial accommodation for captain, officers, and 
There is also a handsome 
and commodious dining saloon. The vessel is fitted with 
water ballast in double bottom all fore and aft, and also 
with deep-hold tank amidshi 


39 ft. 3in.; witha 
The vessel is of t 


She has three complete 


-_ said that the ratio considered was con- 
stant in the case of a Nalder D’Arsonval galvanometer. 
Mr. Solomon said that his arguments did not apply to 
a galvanometer of this description 
system was not a magnetic needle, 3 
A paper on “ The Distribution of a Gas in an Electric 
Field” was read by Mr. G. 
considered a gas as consisting of a number of molecules, 
each containing two atoms of equal mass, one positively 
and the other negatively cha: 
under the action of electrical ‘ 
split up, and we arrive eventually at a steady state in 
which there is a definite number of undissociated mole- 
cules and of free positive and free negativeatoms. Treat- 
blem as one-dimensional, the potential at any 
ressed in general by elliptic functions, and is, 
the results to the case of a 
be, it is found that there is superimposed 
upon the gradual fall of potential along the tube, 
minor periodic variations which, it is suggested, are 
connected with the strie of discharge. _ th 
matter density and the electric density are periodic 
along the tube. If the places of maximum matter 
density coincide with the places of minimum electrical 
then whether luminosity is due to collisions or 
recombinations there will be maximum luminosity at 
these points. In general, these points do not coincide, 
itions of maximum luminosity are not 
The analysis leads to the conclusion 
that the distance between the strie is inversely propor- 
tional to the density of the gas and to the current 
strength, and these facts have been experimen 


because the swinging 


. She is provided with six 
A large portion of the tween decks has been set 
apart for the carriage of frozen meat, and is insulated, 
and the refrigerating machinery is being su 
Refrigeration Company, Limi 
throughout is provided with a complete installation of 
electric light, and altogether is fitted u 
modern style for a vessel of her class, 
triple-expansion ty 
Lilybank Engine 


with electricity. When | [i 
orces some of the molecules 


are being supplied from the builders’ 
cylinders 25in., 41} in., 
and 71 in. in diameter, with a stroke of 60 in., supplied 
with steam from four steel boilers to work at a pres- 
sure of 200 Ib. to the square inch. 


Messrs. Russell and Co., Greenock, launched on the 
5th inst. the steel screw steamer Gai 
1600 tons gross, for 


therefore, periodic. 





Messrs. R. and J. 
The vessel, which is to be engaged in the coal 
trade between Penarth and Liverpool, will be engined 
by Messrs. Lee, Anderson, and Co., G 


Messrs. William Hamilton and Co., Port Glasgow, 
launched on the 5th inst. a steel screw steamer of about 
2100 tons net register tonnage, and to carry 5450 tons 
deadweight on a light draught, for Messrs. Andrew Weir 
and Co., 102, Ho; lasgow. The dimensions of 
the vessel are as follow : 
330 ft.; breadth 45 ft.6in.; depth moul 
ling machinery, which is being supplied by 
nsmuir and Jackson, of G i 
one set of triple-expansion engines, having cylinders, 
24in., 40 in., and 65 in. in diameter respectively by 42in. 
Steam is supplied by two large boilers con- 
structed for 180 lb. working pressure. 


Mr. C. E. S. Phillips exhibited a ‘Surface Tension 
The effects of surface tensions 
lacing water between 
When the glasses are circular 


Lecture Experiment.” 
were exhibited by 
microscope cover gl 
they set in any posicion, and one can roti 
upon the other. If the plates are square or elliptical 
they set in a definite tion, which, if displaced, they 

r. Phillips pointed out how two 
circular discs with liquid between could be used 
which to suspend the moving system of a galvanometer. 
the use of some liquid which 





immediately return. 
On March 8, the steel screw steamer Skipsea had 
_in Hartlepool Bay. She has been built by 
Messrs. William Gray and Co., Limited, to the order of 
Messrs. William Brown, Atkinson, and Co., for the 
Sea Steamship Company, Limited, Hull. Her princi 

dimensions are: Length over all, 336 ft.; breadth, 47 ft.; 
and depth, 24 ft. 10 in. 


Mr. Cochrane suggested 
would evaporate less slowly than water. 


asked what accuracy could be obtained with such an 


arrangement, and what weight it would be possible to 
rt without squeezing ont the water. 
The meeting then adjourned until March 23. 


The engines have 
d at the Central Marine Engine Works of the 
shipbuilders, and are of the triple-expansion type, having 
cylinders 24 in., 38 in., and 64 in. in diameter, by 42 in. 
. Steam is supplied by three single-ended 

ilers, working at a pressure of 160 Ib. per square inch. 
The trial was very satisfactory, 11 knots being obtained 
with the vessel in ballast and 


Messrs. R. Napier and Sons, Limited, Govan, launched 
on the 13th inst., a twin-screw cable steamer of about 
2500 tons for the Eastern Telegraph Compan 
This is the sixth cable steamer that Messrs. 
built for the Eastern Telegraph Companies, but is much 
larger than the others, and has been 
for laying and repairing submarine ca) 
between perpendiculars, 305 ft.; 
breadth, 41 ft.; and depth moulded, 26 ft, 8 in. to spar 








American Steet Maxinc.—The United States Steel 
Company is to build a plant at Everett, near Boston. It 
is to consist of four open-hearth furnaces to be used for 
the production of steel castings. The Damascus Steel 
Company, of Pittsburg, with works at Carnegie, has 
to remove its plant to Parkersburg, West Vir- 
A site of about 60 acres has 
the Damascus Steel Co 
and forge shop, and grea’ 
manufacture of Damascus tool steel. 
Manufacturing Company, of Canal Fulton, Ohio, and 
ny, of Duquesne, Pittsburg, will 
also remove to Parkersburg, occupying part of the site of 





3 been secured on which 
y will build a rolling mill 
nerease its capacity for the 
The Fulton Tool 





deck. The upper deck is flush all fore and aft to i 
an unobstructed lead from the five cable tanks oe 
picking up and paying out machines at the bow and stern: 
the spar deck and fittings are of teak, and the most 
modern appliances have been provided for the difficult 
and delicate service on which the vessel is to be employed, 
These include the cable gear, dynamometers, turning over 
gear, sounding machines, searchlight, and a very com. 
plete installation of electric lighting with duplicate 
dynamos. Amidships on the s deck is a very large 
chart-house, captain’s cabin, and testing-room ; abaft the 
engines there is very commodious accommodation on the 
main deck for the captain, principal officers, and electri. 
cians. The propelling machinery consists of two sets of 
triple-expansion engines, having cylinders 22 in., 35 in. 
and 584 in. in diameter, respectively, by 3 ft. stroke. 
and three single-ended boilers for a working pressure of 
175 lb., with Howden’s system of forced draught. The 
vessel was named John Pender. 


Messrs. Wigham Richardson and Co., Limited, New. 
castle-on-Tyne, launched on Wednesday, the 14th inst., 
the China, a steel screw steamer which they are building 
to the order of the Austrian Lloyds S. N. Company, of 
Trieste. She is 416 ft. in length by 524 ft. beam, and will 
have very comfortable accommodation for 40 first-class 
passengers. The engines, which are of the quadruple- 
expansion type on the Yarrow, Schlick, and Tweedy 
system, together with the boilers, are also being con- 
structed by Messrs. Wigham Richardson, and (o., 


Limited. 








The Cardium, the second of four exceptionally large 
tank steamers which are being built by Sir W. G. Arm- 
strong, Whitworth, and Co., to the order of Messrs. M. 
Samuel and Co., the managers of the Shell Transport 
and Trading Company, was launched at Walker on-Tyne 
on the 15th inst. The principal dimensions of the vessel 
are: Length, 426 ft.; breadth, 52 ft.; depth, 33 ft. 9 in. 
The — of 8700 tons makes her rank with her 
sister ship the Strombus, which is already on her first 
voyage, as the largest weight-carrying oil steamer in the 
world. The wtf to be about 11 knots. 

Messrs. Craig, Taylor, and Co., Thornaby-on-T 
launched, on Thureda , the 15th inst., a wy Poe 
steamer of the following dimensions, viz., 290 ft. by 
42 ft. 6in. by 18 ft. 10 in. moulded to main deck. The 
engines have been constructed by Messrs. MacColl and 
Pollock, Sunderland, the cylinders being 21 in., 35 in., and 
57 in. in diameter by 39 in. stroke, with two large boilers 
working at 160 lb. pressure. The vessel has been built 
to the order of Messrs. Fratelli Cosulich and Co., of 
Trieste, and is named Lucia. 


Messrs. C. S. Swan and Hunter, Limited, Newcastle- 
on-Tyne, launched, on the 15th inst., a steel screw ca 
steamer for Mr. Hagbart Waage, of Christiania. The 
leading dimensions of the vessel are: Length over all, 
341 ft. ; beam extreme, 48 ft. ; depth moulded, 27 ft. 5 in.; 
and she is designed to a deadweight cargo of about 
5900 tons on a moderately — omg tof water. The 
engines have been built by Messrs. T. Richardson and 
Sons, Limited, of Hartlepool, and have cylinders 234 in., 
38 in., and 64 in. in diameter with a stroke of 42in., 
steam being supplied by two single-ended boilers 15 ft. 3in. 
in diameter and 10 ft. 6 in. long, the working pressure 
being 180 1b. The vessel was named the Ruth. 


Messrs. Furness, Withy, and Co., Limited, Hartle- 
pool, launched on March 17 a steel screw steamer, built 
to the order of Sir Christopher Furness for the British 
Maritime Trust, Limited, London. She measures over 
382 ft. in ne. and has a deadweight capacity of about 
7675 tons, and a measurement a Bey of about 11,550 tons. 
The machinery will be supplied by Messrs. Sir Christo- 
a Furness, Westgarth, and Co., Limited, Middles- 

rough, and will have cylinders 25 in., 40 in., and 68 in. in 
diameter by 48 in. stroke, steam being supplied by three 
single-ended boilers 13 ft. 6 in. by 10 ft. 3 in, long, with a 
esse of 180 lb. per square inch. She is named the 
oliviana. 











Messrs. Sir Raylton Dixon and Co., Limited, Middles- 
brough, launched on the 17th inst. a cargo steamer built 
for the British India Steam Navigation Company, of 
London, for their Eastern trade, the principal dimen- 
sions being : Length, 424 ft. 6 in. by 50 ft. 84 in. beam by 
32 ft., with a deadweight carrying capacity of about 
8000 tons. Triple-expansion engines will be fitted by 
Messrs. T. Richardson and Sons, Limited, Hartlepool, 
having boilers fitted with Howden’s system of forced 
draught. The vessel was named Ismaila. 





Pressep Steet Cars.—Mr. C. T. Schoen, president of 
the Pressed Steel Car Company, of Pittsburg, and Mr. 
F. N. Hoffstot, a member of the Board, have sailed for 
London, where they will meet officials of the London and 
North-Western Railway by request on a proposal to build 
several thousand freight carriages of s design for 
that system. Messrs. Schoen and Hoffstet wil also 
establish European offices. The Pressed Steel Car Com- 
pany has received an order for 50 steel ore cars of 45 tons 
capacity from the Great Northern Railway of the United 
States. They will be similar in design to those built v4 
that system last year. The Chicago, Lake Shore, an 
Eastern Railroad Com has placed an order for 150 
cars with the Pressed Steel Car Company. They will ha 
self-clearing, with a capacity of about 45 tons each. bk 
Philadelphia and Reading Railroad Company has one 
500 en box cars of 28 tons capacity, with steel under- 
frames, from the Pressed Steel Car Company. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiLeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT 
UNDER THE ACTS 1888—1888, 


The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 


not illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 


i tions may be obtained at the Patent Office Sale . 
“ranch 25, Southampton Buildings, © Wie. at Fig. 


Southam 


Buildings, Chancery-lane, 
the uniform price of 


8d. > 
The date of the advertisement of the tance of a complete 
Specification is, in each case, given “ae ae abstract, unless the 
Patent has been sealed, when the date of sealing is given. 


Any person may at any time within two months from the date of 


the advertisement of tance of a complete Specification, 


ive notice at the Patent Office of opposition to the grant of a Fig.2. 


atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


45. V. I. Feeny, London. (Allgemein: LElektricitats 
Gesellschaft, Berlin, Germany.) Electric Incandescence 
Lamps. [4 Figs.] yeere 4 1, 1900.—This invention relates to 
means for exciting the incandescence bodies of lamps of the Nernst 
type. Apparatus for this pu: has been described in Specifi- 
cation No, 23,470 of 1897; it is stated, however, that such appa- 
ratus complicates the lamps, and increases their cost, while ro 
light is emitted during the period of excitation. According to 
this invention, light-emitting substances, such as carbon or silicon 
filaments, are employed to excite the Nernst incandescent bodies. 
According to one arrangement, the Nernst body is contained in 
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Fig 1.) P Fig.2.] 
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an inner tube open to the atmosphere, whilst the heating is 
effected by an incandescent carbon filament passing helically 
around the tube, and enclosed in an exhausted outer bulb. Ac- 
cording to another arrangement, both the Nernst body and the 
filament are enclosed in an exhausted bulb, the filament being 
coiled helically around the body. Other modifications are de- 
scribed, in one of which both the illuminating body and the 
heating filament (which is in this case composed of silicon) are 
open to the air. The exciting filaments are automatically cut out 
when the illuminating bodies have been excited, as described in 
bod _ specification above referred to. (Accepted February 21, 


23,287. The British Thomson-Houston Company, 
Limited, London. (J. W. Howell, Newark, U.S.A.) Pro- 
ducing High Vacua. [1 Fig.] November 22, 1899.—This 
invention relates to the production of high vacua, more especially 
in connection with the manufacture of electric incandescent 
lamps, by reference to which it is illustrated. A preliminary 
exhaustion of the bulb is first effected by means of a good 
mechanical pump ; moisture is drawn off by heat and exhaustion 
ig continued with the filament brought to incandescence. Phos- 
phine or phosphoretted hydrogen is then admitted at ordinary 
temperature, and acts both mechanically and chemically to re- 


(200) 


move traces of air and hydrocarbon vapours, which are completel 

+e when the bulb is again exhausted. It is claimed that by 
bs 18 means, several lamps — simultaneously treated, the 
shone of an operator may be increased by 50 per cent. The 
: ‘osphoretted hydrogen is preferably prepared in the well-known 
oeand by heating phosphorus in a solution of caustic potash ; 
formar of the liquid hydrogen phosphide thus simultaneously 
ane increasing the efficiency of the process. No special 
lite sreatnent's me ing oat of the process; a 

ent for urpose , however, 
by way of example. (Accepted Sarees 211899.) wai arc 
5229. Thi tish Thomson-Houston Com 

Gimited, London. (£. M. Hewlett, Schenectady, U.S.A.) 
Cireuit - -Potential Al tin: 


ce being varied either manually or by devices au’ 
is arranged He -_ Phin the p Bary clrouit of a transformer 
secondary circuit ig nto series with one of the 


ts 
Comprising a pair of carbon blocks connected to a yoke pg and 
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preferably simultaneously When it is desired to 


dary being short-circuited by the bridge ; the bridge is then with- 
drawn and the carbons introduced 
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become reduced sufficiently to avoid the risk above referred to, the 
circuit is broken by means of the main switch. Means for automa- 
tically operating a of this description are described. 
There are nineteen claims, of which the first is as follows: ‘‘ The 
method of breaking an electric circuit which consists in first 
introducing into the circuit a coil of low impedance, increasing the 
im ce of the coil and then breaking the circuit.” (Accepted 
February 21, 1900.) ; 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


i. H. A. Kent, London. Gas Burner. [2 Figs.) 
March 20, 1899. Between the gas taper and the burner is a block 
having therein a passage which supplies the burner, and a bye-pass 
which communicates with a pilot light or a catalytic igniter. A 
valve mounted on a vertical spindle, and presenting a compara- 
tively large surface to the gas, closes the to the main 
burner when the gas is not sufficiently turned on to raise it ; the 
bye-pass being open meanwhile. When the gas tap is further 
turned on, the valve lifts under the increased pressure, admitting 





gas to the burner ; and the bye-pass is partially or entirely closed, 
according asa pilot light or an igniter is used, by a ball valve 
carried by a disc on the valve spindle. The pressure of the gas, 
instead of acting directly on the valve, may act on a diaphragm 
which controls it. The tap may be furnished with a spring catch 
or pointer to indicate the position at which sufficient gas passes 
it to supply the bye-pass, and to keep the pilot light burning, or 
to +h er the igniter incandescent. (Accepted February 21, 
1900. 

HYDRAULIC MACHINERY. 


6301. J. Prestwich, Eccles, Lancs. Valves. [3 Figs.) 
March 23, 1899.—This invention relates to valves such as are em- 
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ployed either to admit or to withdraw fluid from a vessel, and its 


the length of carbon in circuit, and a bridge piece by which the | fluid from the vessel to the outlet. For this a rectangular 
may be short circuited ; the bri Rowe carbons being | casing has at one end a central inlet valve, which is: 


is normally — 
cl by the pressure of the fluid on its exterior surface, and 


circuit the main, the primary is switched into circuit, the secon- | furnished with openings on — side, by which a direct outlet 


trom the vessel is provided. thin this casing is a slide valve 


I into the secondary circuit, | adapted to close the outlet from the vessel, and mounted by means 
thus increasing its resistance, and in consequence the impedance | of swivel links on a valve spindle which passes 
of the primary ; when the current in the mains has by this means | box in the casing, and may be moved longitudinally therein by a 


through a stuffing- 


screw and handwheel, or in any other suitable manner. e 
spindle of the central inlet valve — into the casing, is 
in line with the spindle of the slide valve ; when the latter spindle 
ig in its inmost position, it comes in contact with the spindle of 
the inlet valve, and thus raises the valve, while the le links 
are at the same time caused to assume a tion nearly at right 
angles to the slide valve spindle, forcing valve tightly nst 
its seat, and closing the outlet. When the slide valve spindle is 
withdrawn, the inlet valve closes; and the pressure on the slide 
valve being withdrawn, the fluid passes directly to the outlet, 
(Accepted February 21, 1900.) 


6302, J. ay os Eccles, Lancs. Water or 
Steam Valve. [2 Figs.) March 23, 1899.—The valve casin 
which is preferably rectangular, has a direct passage. for. flu’ 

from the source of supply tothe point of discharge ; and is fur- 
nished with a pair of stuffing-boxes, through which a valve 
spindle, on which are mounted slides for closing the inlet and out- 
let passages; one or both of these slides are connected to the 
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spindle by swivel links, which are retained in a by ae position, 
either by gravity or by a rib on the casing, until by means of a 
screw and handwheel thereon, the spindle is forced to its fullest 
extent into the casing, when, the links assuming a position 
nearly at right angles thereunto, the slides are pressed tightl 
over the openings. The faces of the slides may be covered wi 
rubber, white metal, or other suitable substance. (Accepted Feb- 
ruary 21, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


23,138. H. J. Kimman, Chicago, U.S.A. Pneumatic 
Riveter. (3 Figs.) November 20, 1899.—In one extremity of a 
frame or yoke is mounted a pneumatic plunger, while its other 
extremity is furnished with a clamp, which holds adjustably a 
pneumatic hammer. The motive fluid is supplied to both the 
plunger and the hammer by means of a throttle valve opened by 
a lever, the plunger first acting to clamp the yoke to the work, 


and the hammer being subsequently operated by means of a 
trigger. The frame is held in and adjusted by one hand, the 
fingers ng through an opening, in close proximity to the 
lever of the throttle-valve; the tool being thus clamped into 
ition, the hammer is operated by the other hand by means of 


its trigger. The novel points claimed are the throttle-valve, con- 
trolling both the plunger and the hammer, and the adjustable 
mounting of the hammer. (Accepted February 21, 1900.) 

4021. T. A. Edison, Orange, U.S.A., and C. M. 
Johnson, Redhill, Surrey. 


cv 


ariable Speed Gear- 



































Stranged to slide on the terminals of the secondary go as to vary 


object is to ayoid bends, so as to provide a direct passage for the 





ing {5 Fiys.] February 23, 1899.—The shafts to be geared to- 
gether are furnished with expanding pulleys, each of which com- 
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prises a pair of interlacing conical surfaces, one of which is fixed 
on the shaft, while the other is longitudinally movable thereon ; 
and the movable portion of one of these pulleys is on the same side 
of the shaft as the fixed portion of the other pulley, so that as one 
of the pulleys is expanded and the other contracted in diameter, 
the belt or cord is moved parallel to itself. The variation in the 
diameter of the pulleys is effected by means of arms ied upon 
a rocking shaft mounted in bearings 8 nded by links from the 
rotating shafte. One of the sleeves which carry these arms is 
rigidly fixed upon the rocking shaft, while the other is capable of 
longitudinal motion thereon. The driving shaft is mounted in 
bearings, which are capable of swinging about the centre of the 
shaft from which its motion is derived, and is lowered or raised by 
any convenient means, for the purpose of tightening or slackening 
the belt. (Accepted February 21, 1900.) 


MILLING AND SEPARATING MACHINERY. 


2465. G. T. Smith and W. Gardner, Gloucester. 
Milling Apparatus. [2 Figs.) February 3, 1899.—Two or 
more machines such as are described in applicants’ specification, 
No. 2468, of even date herewith, each comprising a scalper, a 
grader and dresser, and a purifier are combined with a series of 
roller mills, and with a series of elevators formed with a single leg, 
within which moves a travelling belt or chain working over whee! 
or rollers, and carrying buckets, and the said elevators convey the 
product from one machine to the position necessary to enable 
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it to undergo the next operation without subjecting it to abrasion 
or other prejudicial treatment. The apparatus may also com- 
prise a dust collector, such as that described in the above-men- 
tioned specification, in which the air is caused to pass through a 
cylinder, and then through a series of endless travelling cloths 
which move through water. It is claimed for this system that it 
requires much less power than a mill of the old style, in conse- 

uence of the simplification of the conveying and elevating 

evices, and the diminution of friction which results from this 
and other causes. (Accepted February 21, 1900.) 


PUMPS. 


5971. G. H. Wailes, London. Air Pump. [4 Figs. 
March 20, 1899.—This invention relates to a compressing or ex- 
hausting air pump adapted to couple directly to an electric 
motor or turbine. Three or more cylinders are arranged radially 
around a crankshaft, and fitted with pistons, the connecting-rods 
of which are ted to a crank. Each cylinder cover 
is perforated by a number of holes forming air passages, the 
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holes being disposed in a circle, and covered by a flexible disc 
valve held in tion by a screw-stop, which is adjusted to allow 
but a slight lift to the valve. The air outlets, which are formed 
in the sides of the cylinders, are fitted with similar valves, and 
communicate with a common outlet port in the casing. The 
entire mechanism may be enclosed in an outer casing, through 
which water is caused to circulate to prevent excessive heat while 
working. (Accepted February 21, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


25,527. W. E. Heys, Manchester. (J. McDonald, 
Tokio, Japan.) Balanced Slide Valve. {4 Figs.) De- 
cember 23, 1899.—This invention has reference to a modification 
of the valve described in applicant’s prior specification, No. 8186, 
of 1891. There is formed on the back of the valve an annular 
wall, in which is fitted a cover capable of limited vertical move- 
ment, and suitably packed so as to fit steam-tight within the 
annular wall. A convenient packing comprises a spring packing 
ring on the — part of the cover, and a retaining ring 
by screws to its lower portion, so that the packing ring can be 





fitted without distortion by springing it into place. The exhaust 
steam is admitted within the cover through es in the valve ; 
openings are also made in the valve, where the bottom side of the 





cover and the retaining ring can come in contact with it, so that 
the area exposed to the exhaust steam is not diminished. Below 
the centre of the cover is a recess, having therein a vertical 
cylindrical projection surrounded by a spiral spring, the upper 
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end of which abuts against the cover, and forces it against its 
seating. The valve operates in the manner described in the prior 
specification above referred to, and is provided with an air inlet 
controlled by a valve, at the back of the cover, as therein de- 
scribed. (Accepted February 21, 1900.) 


3953. F’. M. Rites, Ithaca, U.S.A. Drum-Governors. 
[8 Figs.) February 22, 1899.—This invention relates mainly to 
automatic cut-off governors but may be adapted to the regula- 
tion of throttle valves or of the trip-gear of Corliss engines ; and 
has for object to provide a governor comprising few parts, 
wholly or jally balanced as to gravity, and utilising both the 
centrifugal force, and the inertia of its members when the speed 
of rotation changes. According to one arrangement, two spring- 
connected weights are employed, one of which is arranged to 
swing about a support, while the other rolls upon a guide on the 
drum. The former weight hasan arm extending across the centre 
of the drum, to which arm is secured one end of a leaf spring, 
the other end of which is secured to the boss of the drum. The 
other weight is also connected to this arm by a leaf spring, and 


Fig.1. 
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has on one side of it a segmental boss, so that the centre of gravit; 

of the weight is re yee from the line connecting the Aired of 
contact of the weight with the guide and the centre of rotation, 
the weight in consequence rolling upon its guide, under the in- 
fluence of centrifugal force. This weight carries an arm which 
projects toward the centre of the drum, and has at its extremity 


| | an eccentric pin, to which the cut-off valve or other controlling 


device is connected. When the drum is revolving, the motion of 
the former weight is transmitted through the spring to the latter 
weight, which rolls upon its guide, the motion of its centre of 
gravity being approximately opposite to that of the former weight ; 
the eccentric pin is thus moved inward, producing the cut-off. 
The governor may be mounted within the hywheel of the engine, 
or ona es drum. Various modified arrangements are illus- 
trated and described. (Accepted February 21, 1900.) 


TEXTILE MACHINERY. 


769. J. T. Ward_and J. B. Curtis, Chicopee 
» U.S.A. Bobbins. [4 Figs.] December 30, 
1899.—This invention relates to bobbins such as are used in 
textile industries, and is designed to prevent the wilful waste of 
ori Pong cutting or stripping, instead of unwinding, it from the 
bbin. The surface of the bobbin consists of alternate sections 
of wood and metal uniformly arranged to present an obstruction 


Fig.1 
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to the use of a knife blade against the surface of the bobbin, and 
thus to discou the waste referred to. The metallic sections 
consist of split spring rings of steel, with square edges, sprung into 
—s turned on the bobbin during its manufacture, thus adding 

ttle to its cost. These rp in addition to their main object, 


stren, the bobbi: ility. 
* mia Fy ; in and increase its durability. (Accepted 
54. H. E. Ackroyd, Manningham, Yorks. Mer- 
Threads. [1 Fig.) January 2, 1899.—According 


to this invention threads of cotton, ramie, and the like, are sub- 
jected to a mercerising treatment, at the same time that they 
are submitted to doubling and like mechanical processes, For 
this purpose, the mercerising liquor is run into troughs, which 
extend th hout the entire length of the doubling or other 
machine ; in the troughs are mounted small squeezing 
rollers between which the threads are on their way from 
one trough to another, These rollers may be mounted in ad- 





justable bearings, so that any desired pressure may be applied 
to the material treated. The yarn is wi wn from the bobbing 
by drag rollers, and is successively conducted between the rollerg 
and through the mercerising and rinsing troughs, over the 




















drying rollers, and on to bobbins on which it is wound when 
doubled and mercerised. The mercerising liquor and rinsing 
water may be circulated by means of pumps connected with 


storage cisterns. (Accepted February 21, 1900.) 
MISCELLANEOUS. 
3358. M. McCall Paisley. North Britain. 
Shoes or Pockets for of Joists. [5 Figs.) Feb- 


ruary 18, 1899.—A shoe or pocket of metal, earthenware, or the 
like, for the purpose of protecting the end of a wooden joist, is 
formed with a projection on the upper surface of its sole, which 
enters a corresponding notch or recess on the joist. The shoe 
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is of a dovetailed shape, its wide end being laid towards the outer 
surface of the wall; by these meane the joist is made to act asa 
tie beam. The top of the shoe may be open or closed, and in 
the latter case the height of its aperture sufficiently exceeds that 
of the joist to allow it to pass over the projection on the sole 
and to drop into position, the ae thereon entering the 
recess on the joist. (Accepted February 21; 1900.) 

27,431. J. Hastie, Edinburgh, and J. Gill, Leith. 
Manufacture of Cement. [1 Fig.] December 29, 1898.— 
This invention relates to the manufacture of cement by a con- 
tinuous and automatic process, in which the use of water is 
avoided. The raw materials are dried, thoroughly ground and 
intermixed, and automatically conveyed to a second grinding 
mill enclosed in a revolving drum, where they may, if desired, 
be ground to an impalpable powder. Thence they are conveyed 
by an exhaust fan through a pipe to a collecting chamber, which 
is connected by a return pipe to the fan, so that a circular current 
is set up, and there is no outlet for the escape of dust to the atmo- 
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sphere. The collecting chamber is in the form of an inverted 
cone, the angle of which is sufficiently acute to insure the auto- 
matic discharge of its contents. The materials are delivered into 
this chamber from a number of apertures in a vertical pipe 
having a number of conical surfaces arranged at intervals around 
it to prevent the material from falling directly into the outlet of 
the collecting chamber, and thus the intermixing pro- 
cess which occurs therein; the mixed materials then descend 
into a receptacle whence they are removed by aconveyor into the 
moulds of a self-feeding and self-discharging machine, which 
compresses them into bricks, which are then automatically con- 
veyed toa burning kiln. (Accepted February 21, 1900.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented | 
United of America from 1847 to the present time, . 
reports of trials of patent law cases in the United States, may rd 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford 
street, Strand. 
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INSTITUTION OF MECHANICAL 
ENGINEERS. 


A meztine of the Institution of Mechanical 
Engineers was held on the evening of Thursday of 
last week, March 22. In the regrettable absence 
of Sir William White, the President of the Insti- 
tution, Mr. J. Hartley Wicksteed, Vice-President, 
occupied the chair. . Wicksteed opened the pro- 
ceedings by reading a letter from Sir William White 
which had been received by the secretary. This 
letter expressed the great regret of the President 
that owing to ill-health he was unable to attend the 
meeting of the Council or to preside at the evening 
meeting, this regret being the greater as many 
questions in connection with the arrangements for 


“ Little Giant” High 
Fig. 7. 
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the ensuing summer meeting of the Institution re- 
quired special attention, owing to its being in- 
tended to combine with that meeting a reception 
of the members of the American Society of Mecha- 
nical Engineers, who were about to visit England. 
Sir William went on to state that, acting on the 
decision of the Council at their previous meeting, 
he had conferred with the President of the Institu- 
tion of Civil Engineers, and as a result it had been 
arranged that the summer meeting of the Institu- 
tion of Mechanical Engineers should be held in 
London in the last week in June next,.and the 
Grand Hall of the Hétel Cecil had been engaged 
for the annual dinner on June 27. 

The concluding portion of Sir William White’s 
letter stated that unfortunately the condition of his 
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health was such that he had been directed by his 
medical advisers to abstain from all extra work for 
some time. Under these circumstances—circum- 
stances which might cause serious inconvenience at 
the present juncture—he desired to place himself un- 
reservedly in the hands of the Council to make such 
arrangements as they considered best for the 
interests of the Institution. Commenting on this, 
Mr. Wicksteed said that the Council were unani- 
mous in their decision that they should wish Sir 
William White to retain the position of President, 
even although he might not be able to attend the 
meetings for some little time. 


Power Hammers AND Pneumatic Toots. 
It will be remembered that at the last monthly 
meeting of the Institution two papers were read 


Speed Rotary Drill. 
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and partly discussed : these were ‘‘ Improvements in 
the Longworth Power Hammer,” by Mr. Ernest 
Samuelson, of Banbury ; and ‘‘ Portable Pneumatic 
Tools,” by Mr. Ewart C. Amos, of London. The 
discussion was adjourned by .Mr. Wicksteed, who 
occupied the chair on the last occasion also, and on 
Thursday, the 22nd inst., the whole evening was 
devoted to the further consideration of these two 


rs. 
Th. Wicksteed opened the discussion by giving a 
brief resumé of what was said at the former meet- 
ing,. and was reported in our issue of March 2 
last (see page 280 ante). Before the discussion was 
opened, Mr. ‘Wicksteed requested Mr, Amos to 
make certain additions to his paper. 

Mr. Amos, in reply, said that he would give a 





brief description of the ‘‘ Little Giant” high- 

drill, to which reference was made at the last 
meeting. Since then a new plate illustrating the 
drill in detaii has been added to the paper and was 
in the hands of members. By reference to the 
illustrations, which we reproduce herewith, it will 
be seen that this drill is provided with a main 
casing containing the mechanism. The latter con- 
sists chiefly of three cylinders, each provided with 
piston valves and rotating round a fixed eccentric 
and fixed in. Live air having been admitted 
by actuating the admission valve, shown in the left- 
hand portion of the top figure, passes through a port 
as shown by the arrows into the valve bushing, and 
from thence into the cylinders. The effect of the 
compressed air acting on each piston in turn causes 
the cylinder to rotate about the fixed crankpin, 
whilst the fixed eccentric regulates the valves for. 
the proper admission of air to each cylinder. 
Attached to the bottom of the cylinder castings is 
a pinion which engages through two idlers with 
an internally-toothed wheel forming part of the 
drill-holder, and thus rotary motion is imparted to 
the drill bit. This machine, the speaker said, will 
attain a speed of about 1400 revolutions per minute, 
The chief advantage claimed for it is that it com- 
prises a high-speed engine with a minimum con- 
sumption of air, and this is obtained by employing 


the stationary eccentric referred to, in combina-. 


tion with the piston valves, thus ——- the proper 
cut-off of the air weer. It was further pointed 
out that both the live air and the exhaust pass 
through suitable ports, and are thus prevented from 
surrounding the working parts as in some other drills 
of this type. In the description given in the speaker’s 
paper of the ‘* Little Giant” portable air drill, it was 
stated that it was also fitted with a reversing —— 
ment, although not shown on the diagram. In the 
absence of this it was somewhat difficult to clearly 
describe the mechanism in detail. The speaker 
stated, however, that when the drill was so fitted, 
and handle takes the place of the star centre (see 
Fig. 22, page 365 ante), by revolving this handle 
a valve placed in the main pressure chamber reverses 
the direction taken by the air when entering the 
valve bushing, suitable ports being also provided. 
The drill when thus fitted is capable of dealing with 
all kinds of work in which reversing is necessary, 
such as tapping, tube expanding, wood boring, &c. 
Mr. Amos also called attention to photographs of 
the ‘* Little Giant” drill, doing special work at the 
carriage department of the London and North- 
Western Railway at Wolverton. By these it was 
seen that these machines were driving special saw 
bits for the purpose of cutting out the lamp holes 
and openings for the heating apparatus in railway 
carriages. This, it was stated, was the first appli- 
cation of the kind. Another diagram to which 
attention was called illustrated the Boyer long- 
stroke hammer. This differed from the Boyer 
hammer already described and illustrated in that it 
was provided with two hollow cylindrical valves, one 
at either end of the working cylinder. ‘These valves 
automatically controlled the admission and exhaust 
of the air at either end of the piston through 
suitable ports, their —e being to secure a much 
longer stroke to the striking piston than was possible 
with one controlling valve. Another distinctive 
feature was that the machine would be inoperative 
except when pressed up to its work. The diagram 
showed a hammer with a stroke of 9 in., capable 
of giving a very powerful blow, and this type of 
hammer is doing good work in connection with 
hand riveting. 

Mr. Simpson, of Pimlico, said that in their 
works they used pneumatic tools to a consider- 
able extent; in reckoning the relative advantages 
of the power hammer and the steam hammer 
the short stroke of the steam hammer should be 
taken into account inthe comparison. And, more- 
over, the exhaust from the steam hammer should 
be taken to a condenser. He had thought of put- 
ting down a power hammer but found that the 
steam hammer gave a greater range of work. He 
would suggest that it would be an advantage if 
steam, hammers were fitted with smaller steam 

ipes, and that the steam should be superheated. 

n regard to pneumatic tools their experience was 
wholly with the Boyer hammer. The speaker had 
caused to be placed on the walls of the theatre a 
number of photographs ‘illustrating the uses to 
which they put this machine. They had found it 
very handy in cleaning up ings, especially in 
the brass foundry, where the pneumatic hammer 


led to a great saving in the wages of trimmers. . 
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he men in the foundry did not take to it very 
readily, objecting to the manner in which it jarred 
them in use. His firm had, however, found that 
younger inen did not experience the same un- 
pleasant result, and they were increasing the 
number of machines of this class. They found a 
drill with compressed air gave better results than 
one worked with the Stow flexible shafting or by a 
ratchet. In one position they had found the use 
of the compressed air drill of the greatest benefit. 
In a deep well holes had to be drilled in some iron- 
work, so they had rigged up the Westinghouse air 
compressor and found it very easy to take the pipes 
down the well and carry on the work. They used 
small pneumatic drills for the holes in cylinder lag- 
ging and other light work ; here there was a great 
saving, for it was not easy to take the work to the 
ordinary machines. No doubt further experience was 
needed before a definite statement could be made as 
to the ultimate economy of this class of machinery. 
So far they had had very little trouble, but it would 
be necessary to ascertain what would be the cost of 
repairs extending over a number of years. They 
had also used the air hoists described with great 
advantage and found them excellent for placing 
work in the lathe. Among the supplemental uses 
of compressed air might be mentioned the spraying 
of whitewash over walls, in this way considerable 
time and expense was saved, as compared to the 
older methods. They were satisfied from the ex- 

rience already gained that before long they would 
sm to increase the number of their pneumatic tools. 

Mr. Wicksteed said that at the Great Northern 
Railway Works at Doncaster he had seen the best 
installation of pneumatic machinery that he had 
met with, and he would call on Mr. Ivatt, the 
locomotive superintendent of the railway company, 
to give his experience. In response to this invitation, 
Mr. Ivatt stated that he had gone in somewhat 
largely for pneumatic machinery at Doncaster. He 
could give no data as to exact consumption of air 
by different tools, &c., because they had been too 
busy to make experiments, but they knew the 
system was a g one for their work, and so it 
was being extended. The erecting shops and some 
others at Doncaster are piped for air, the pressure 
at present is 80 1b. tothe square inch. Belt-driven 
compressors of the two-stage type are used, the 
smaller sizes have a capacity of about 40 cubic feet, 
and the larger machines compress about 100 ft. of 
free air per minute. A detail worth noting is that 
it is desirable to take the air supply to the com- 
pressors from as cool a place as possible, and it 
pays to run a wooden duct leading the supply from 
a cellar or from the north side of the shop, 
if colder air can be obtained in that way. 
As regards the difficulty from water in pipes, 


it is well not to have the reservoirs too near|h 


the compressor, but to give the air time to cvol, 
and so leave the water in the reservoir, and 
avoid its getting into the supply mains round the 
shop. The air drills at Doncaster are chiefly 
of the rotary or ‘‘ blow round” type ; those used 
for tapping stayholes are provided with a reversing 
cock. They had four or five different hammers in 
work ; one of the chief things to be aimed at was to 
get a hammer which operates with as little vibration 
as possible. A useful application of compressed 
air was also found in boring the cylinders of loco- 
motives under repair. They had small air engines, 
with cylinders about 4 in. by 4 in., and piston 
valves. One of these little engines is cramped to the 
frame, or ‘‘ running board” of the locomotive, and 
belted to tha driving pulley of the cylinder boring or 
valve-facing machine. These air engines were pro- 
duced at Doncaster, and consequently they were 
rather pleased with them. Amongst miscellaneous 
uses of compressed air was that for whitewashing, 
already mentioned by a previous speaker, the 
ees being fitted up in a railway truck. They 

ad tried to clean carriage linings and cushions by 
means of compressed air, but not with conspicuous 
success. The apparatus was somewhat like a curry 
comb with an air supply and a flexible discharge 
tube leading from the handle to a bucket of water 
outside the carriage. The jet of air caused an in- 
draught at the face of the ‘‘ curry comb” as it is 
passed over the surface of the cloth, drawing in the 
dust and discharging it by the tail pipe. The 
drawback to the arrangement was that it did not 
do the work fast enough. They also used com- 

ressed air in place of steam for blowing out the 
cylinders of locomotives, and another use for com- 
pressed air was for taking locomotives out of the 
shop. They charged the boiler with air from the 





mains, blew the whistle, and ran the engine out 
without steam. 

Mr. Harris asked whether Mr. Ivatt used the 
cooling water in the cylinders of the compressors 
as an injection or in a water jacket. Mr. Ivatt 
replied that the compressors were fitted with water 
jackets. Mr. Harris, under these circumstances, 
considered that there should be no difficulty in 
getting rid of the water in the air. 

Mr. John Fielding, of Gloucester, said he had 
used compressed air with advantage for drilling and 
chipping, and had found it better than the Stow 
flexible shaft. He considered there was a future 
for pneumatic riveting under certain conditions, 
and that it would replace a good deal of hand 
riveting. It would not, however, supersede hy- 
draulic riveting which, in the great majority of 
cases, was much to be preferred, especially for 
boilers and the heavier class of riveting gene- 
rally. He was much interested in the various 
examples of pneumatic hammers described in the 
paper, having himself made one or two pneu- 
matic caulking machines some twenty-five years 
ago. One of these machines which was most suc- 
cessfully used in the year 1876 was illustrated by 
a diagram placed on the wall, This tool, it would 
be seen, differed in no essential respect from the 
modern machines. It moreover possessed a feature 
not present in any of the later tools, viz., a spring 
tool socket by means of which the weight of blow de- 
livered could be regulated according to the force with 
which the tool was pressed against the work by the 
hand of the operator. The spring arrangement also 
tended to sukews the vibration upon the hand. He 
had not, however, followed up the invention, be- 
cause he was at the time much occupied with the 
development of hydraulic machinery, and, more- 
over, it was then thought by many that with the 
new system of riveting all necessity for caulking 
would be done away with. Experience had, how- 
ever, shown that there was still room for the use of 
a caulking tool. He believed that the caulking 
machines he had made were the first of their kind 
ever employed. He would suggest that the air 
pressure for riveting might with advantage be in- 
creased to 100 lb. per square inch, as in that way 
the weight and bulk of the machines might be 
reduced. He would like to hear from those who 
had used both kinds, whether the double-stage com- 
pressor had not, in practice, advantages over the 
single-stage compressor. 

Mr. Amos stated at the Londonand North-Western 
Railway Works they had increased the air pres- 
sure from 100 lb. to 120 lb. 

Mr. B. Martell said the paper was of the greatest 
interest at the present time. During his 30 years’ 
connection with Lloyd’s Registry of Shipping he 
ad come in contact with a large number of en- 
gineers, and he could assure the meeting that a 
great majority of them looked forward to the sub- 
stitution of this pneumatic machinery for manual 
labour. Engineering employers had great difli- 
culties with the labour market ; where men could 
earn enough in three days to keep them for six, 
there was little control over them, and contractors 
found great difficulty in insuring the completion of 
the work undertaken. With this machine they 
could always depend on six days’ labour. It had 
been his duty for many years to find out whether 
work, when done, was sound, rather than trouble 
himself with the manner in which it was carried 
out. He could say, without hesitation, that the 
very best kind of work was done with these pneu- 
matic riveters. In one case, {-in. rivets had been 
driven and the plates had been slotted through to 
show how the rivets had been laid-up to fill the 
holes ; in this respect the work left nothing to be 
desired. In regard to rapidity of work, he would 
read from some particulars which had been sent to 
him from Chicago shipyards, showing the work 
done by pneumatic riveters over a period of three 
weeks, e give in the next column the document 
referred to by Mr. Martell in his speech. The 
speaker also read a letter received from Mr. 

. I. Babcock, the superintendent of the Chi- 
cago Shipbuilding Company, addressed to Mr. 
Cramp, Philadelphia. This letter was dated last 
October, and stated that as Messrs. Cramp had 
made a start on pneumatic riveting, some figures 
that the writer had collected would be of interest. 
It stated that with a total of over 93,000 rivets, 
the average cost of the machine-driven rivet was 
a4 cents as against 3.19 cents for hand riveting. 

is was taking the rates in that time in force in 
the shipbuilding yards of the Great Lakes. The 


average saving per rivet was, therefore, 1.69 cents 
making the average cost of machine rivets only 
47 per cent. of the hand cost ; the gain on each ship 
ordinarily built at the yard was from 5000 dols. to 
6000 dols. Mr. Babcock stated that Mr. Cramp 
could hardly expect at the start to be equally suc. 
cessful, but there was no reason why in a compara. 
tively short time results equally as good should not 
be reached in the Philadelphia yard. ‘It does 
not take,” he said, ‘‘much except ordinary common 
sense and plenty of com air to handle these 
machines.” Mr. Martell also read from a docu. 
ment he had received from Mr. Babcock in 
which the cost of compressed air was dealt with 
in greater detail. This we also print in full, 
Mr. Martell also pointed out that the arrangement 
of the illustrations in the paper might lead to 
misconception. In the text the data given referred 
very largely to one type of hammer, whilst a pro. 
minent position was given to an illustration of a 
hammer of another type ; members would do well 
to guard against the mistake of attributing to one 
hammer illustrated the performance of another de- 
scribed. 

Chicago Shipyards, No. 38.—Machine Rivets During 

Three Weeks Ending October 12, 1899. 


























| | 
| | Machine |Hand - 
Distribution. | Number. | Size. | Rate. | Rate. 
in. cents | cents 
Keel Gs me 6,217 1 2 | 4 
Shell pts oe is ..| 21,628 q 14 34 
Shell margin (bilge single 
ee es se és 1,122 3 
Longitudinals, open .. 24,631 1} 4 
C. V. K. brackets | 8,197 1 3} 
= et + ve] 8,197 1} 3h 
we na a oe 3,397 14 33 
Longitudinals under tank ..| 664 1} | 
Longitudinal bars... --| 2,989 14 2 
Tank top stiffenera .|. 0,38 24 bi 
= margin ee -.| 4,038 lk 2 
- lugs .. 1,620 1 3 
a rider 3,209 1 2 
Tank top.. 4,467 1 4 
8 a Oe ~ 12,723 1 3 
Hold stringer .. 1,184 1 8 
Floors... 123 if 3 
» odd 5 2 6 
C. V. K. odd 88 2 6 
Bulkheads 1,318 i 5 
= 8,051 ] 3} 
cs 231 1h 2 
Total .. 93,479 | | 


Total cost by machine, 1403.31 dols. ; average, 1.50 cents ea h. 
Total cost would have been by hand 2986.87 dols. ; average, 
3.19 cents each. 

Saving, 1583.56 dols. ; average, 1.69 cents each. 

Average cost of machine rivet was 47 per cent. of hand cost. 





Cost or CoMPRESSED AIR. 
Compound Two-Stage Air Compressor : 


Steam at boiler... 2 150 lb, 
Ase. es ae oe 100 lb. to 
105 lb 
Revolutions ... es Ee wot ia 78 
Indicated horse-power 4 
Free air per minute . 3200 cub. ft. 
“Dols. 
Coal, per day of 10 hours... ee 5-0 ae 
Attendance, per day of 10 hours si 2.00 
Fireman, per day of 10 hours a 2.62 
Oil, per day of 10 hours ... __... 0.44 
Repairs and maintenance, say ... 1.00 
Total ie “is 2 17.36 
Cost per 1000 cubic feet free air com- 
pressed... ws ve en ... 0,91 cents. 
Maintenance of Plant Outside of Compressor : — 
ols. 
One lineman per day He 1.75 
», toolrepairerperday.. ...  ... 2.00 
»» lathe hand on repairs, dies, and sets 2.60 
», Smith on repairs, dies, and sets, 
average half-day ... ee ees 1.38 
Total oe a 7.73 
Material for repairs, replacing hose, 
&c., about 100 dols. per month, say 
FD RE EN ae beat 4.C0 
11.73 
Air as above... 17.36 
Total bits ey 
This amount of air will run about 30 riveters, 12 reamers, 
10 chipping or caulking hammers. 


In addition, air is supplied to one air hoist in shop, and 
is used for ne 7 heating forges vo for each Set 
one large rivet forge for stationary steam rivetin 
and two blacksmiths’ fires. The riveters average 
400 rivets per day of all classes, or 12,000 rivets per day. 
If the totel cost of the air and maintenance of yet 3 
charged against the riveters, it would amount to 0.2 
cent per rivet. Probably one-half this is a fair ~~ 
ance, as both reamers hand hammers are used muc 





more prion wey: fe riveters. 
In comparing 


figures with hand work, it is neces- 
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sary, of course, to add also to the direct hand cost, the 
cost of tools, hammer heads, and hand’e,, repairs to 
forges, &c. Iam unable to say just how much this 
would amount to, but probably it would be between ono- 
third and one-half the machine cost. In any event the 
amount to be added to the direct cost of the machine- 
driven rivet over the corresponding hand cost is less than 
0.10 cent, or 10 cents per 100 rivets. — ; i 
The total amount invested to date in our air plant is, in 
round numbers : 


Dols. 
Compressor oan se ae “ws 17.500 
Tools re ae ade ay os 28 000 
Pipe lines, hos», &c. _... sae ere 5.000 
Totals: Sat 50.000 


We are now duplicating our compressor, which will 
double our capacity but will not have to add any more 
tools or pipe lines or anything, except, perhaps, a small 
amount of hose, as our outfit of tools is far in excess of 


air supply. 
Daring > period batween September 21 and No- 


vember 30, 1899, we drove by air a total of 335,713 rivets, 
at a direct cost of 5649.66 do's., average 1.68 cents. The 
direct cost of these rivets by hand would have been 
10,698.27 dols., average 3.18 cents. That is, the direct 
saving of air over hand was 47 per cent. Allowing 10cents 
per 100 for air and maintenance would make the air-driven 
rivets cost 5,985.37 dols., and the saving over hand 44 per 
cent., allowing interest and depraciation on plant of 16 per 
cent. in addition would make the air-driven rivets cost 
7,520.37 dols, and (taking no account of the amount in- 
vested in hand plant) the saving over hand, 297 per cent. 

It will be observed that as, during the period under 
discussion, the plant was worked only to about one-half 
its capacity, this charge is twice what it ought to be. 
When also, the new compressor is in operation, both the 
cost of air and maintenance and the interest cost will ma- 
terially decrease per 100 rivets driven, if the plant is 
worked to anything near its capacity. 

Finally, it is our emphatic opinion that if the cost of 
air-driven rivets were equal to or even somewhat in ex- 
cess of that of hand, the superior quality of the work done, 
and the far better control we have over our men, would 
amply justify our entire outlay. 

(Signed), W. I. Bascock, Manager, 
Chicago Shipbuilding Company. 

December 12, 1899. 

Mr. W. W. Marriner said that through the 
courtesy of Mr. Yarrow he was able to give the 
result of the experience gained with pneumatic 
appliances which are in use at the Poplar yard of 
Messrs. Yarrow and Co. Pneumatic hammers 
were used for a variety of purposes such as chip- 
ping, caulking, and bell-mouthing tubes. Various 
types had been tried, but it was found that the 
“Boyer” was preferred because it had some 
special advantages. One was that the shock trans- 
mitted to the man holding the hammer was so 
small that there had never been an objection made, 
in fact, the men much prefer a pneumatic hammer 
tothe hand hammer. Another advantage was that 
the weight of the blow given by the hammer could 
be regulated independently of the trigger valve. It 
was found that the principal points needing attention 
too were the hose should be as light as possible, so 
as to offer the least resistance to the free movement 
of the tool, and at the same time it should be of a 
kind not easily damaged. They preferred good 
india-rubber hose to metallic or armoured hoses. 
All fittings and couplings for hoses should be of 
the same size and thread throughout the works, 
and any new tool should be fitted with the 
standard nipple before being put into use. The 
tools of pneumatic hammers can be ground much 
keener than ordinary hand chisels, without much 
danger of breaking the point, the blows being 
more uniform than witha hand hammer. Of course 
the keener tool cuts quicker. In referring to pneu- 
matic drills, the speaker said that those shown on 
one of the diagrams (i.e., the Boyer piston drill), 
were what Messrs. Yarrow generally used, but they 
had also several other t These drills were 
specially useful for drilling holes on the boats in 
progress in the yard, for drilling awkward pipes that 
could not be got under an ordinary machine, and 
also for use in the erecting shop, where it was not 
always convenient to take the work to a machine. 
They had also tried this drill for driving spccial 
self-feeding expanders for boiler tubes, but it was 
not found suitable, as the s was too great, and 
much time was lost in getting the expander out of 
the tube after it had done its work. e drill had 
to be disconnected, and the expander reversed a 
turn by hand to loosen it. They therefore fitted 
the drill with a reducing gear, and ali a reversing 
Sear, so that the operator, by turning the regu- 
lating valve, could reverse the spindle and loosen 
the expander. At the present time the speaker 
did not know a more efficient tool for the job. It 
pha colleague, Mr. Crush, who saw where the 

8 failed, and originated the idea of making 


them slower and reversible for this class of 
work. At the Poplar yard there were ‘also 
in use pneumatic hoists for handling the work at 
the heavier machines, and these were found very 
useful ; their only drawback being that until the 
operator became used to the regulating valve, they 
were rather too quick in their action. At the last 
meeting, Mr. Wicksteed invited a comparison be- 
tween portable pneumatic tools and electrically 
driven tools ; and, as Mr. Yarrow had laid down 
both installations about the same time, the speaker 
had had the opportunity of making this compari- 
son. In the first place, there were, he said, dis- 
tinct uses for both systems ; for instance, where 
power is required in the form of a blow, com- 
pressed air is obviously superior, and where it is 
required to drive a machine above 1 horse-power 
at some distance from the source of power, then 
electricity is better ; at the same time there is a 
large field in which they would be close rivals. 

‘o make the matter quite clear, Mr. Marriner 
considered the fundamental differences between 
the two systems. Firstly, the pneumatic machines 
were lighter than electrically driven machines for 
the same power ; but if a flexible shaft were used 
in connection with the electric motor, then the 
drill press would be much lighter, and it would 
also be much easier to support than the drill 
and pneumatic machine combined. The pneu- 
matic drill is self-contained, which is not the case 
with electric drills, as, except for small sizes, 
they require flexible shafts. Pneumatic drills can 
be reversed with impunity; this is not the case 
with flexible shafts. Electricity can be more 
rapidly laid on than compressed air, and for a tem- 
porary job a cable is not so much in the way as a 
pipe line. Mr. Marriner proceeded to give instances 
of working to illustrate how these different points 
affected the case. For expanding tubes compressed 
air is better, because the machine being self- 
contained, can be readily reversed. For cutting 
ventilator holes in a ship electricity is better, 
because the flexible shaft can be readily connected 
to the cutter-bar and the motor and cable can be 
easily moved to any point. For drilling small 
vertical holes the weight of the electric motor helps 
to push the drill through ; while for drilling small 
horizontal hules a pneumatic breast drill is much 
handier. It would be seen, therefore, it was not 
easy to say which system was better, unless the 
peculiar circumstances of the case were known. In 
bringing his remarks to a close, the speaker said 
he felt quite sure that anyone who established a 
pneumatic installation in his works would, in a few 
months, wonder how ever he got on without it. 

Mr. Ratcliff explained the design of a power 
hammer by means of a diagram he had placed on 
the wall, but which unfortunately was too faintly 
drawn to be seen from the body of the theatre. 
This hammer, he said, would work with 4 horse- 

ower as against 7 horse-power needed for the 
ongworth hammer, in both cases a 3-cwt. hammer 
being under consideration. 

Mr. Duntley, of Chicago, said he had been 
making pneumatic tools for five years past. Per- 
haps it would give the best idea of popularity in 
the United States if he stated their output. During 
the first year they were in business they made 100 
machines all told. Last year they averaged 800 per 
month. At the present time they were building 
new works, and expected to double their production. 
By aid of these tools Messrs. Cramp, of Philadel- 
phia, had been able to overcome the results of a 
strike of 7000 men, and in one ship they had just 
built all the rivets were closed by pneumatic machi- 
nery ; as a consequence, Messrs. Uramp had given 
a duplicate order for the pneumatic machines. A 
proof of the superiority of pneumatic riveting was 
given in the fact that the rivets themselves were 
4 in. longer than for hand riveting, and this addi- 
tional metal had to be closed into the holes, thus 
showing the latter were better filled by the use of 
the pneumatic riveter than by the hand hammer. 
Another proof was given in the cutting up of work. 
With ordinary hand riveting, if the ends of the 
rivets were cut off, the shank would fall out from the 
holes in the plates, but when the rivets had been 
closed by the pneumatic machine they had to be 
driven out. The speaker himself was not a skilled 
operator, but in a contest in Germany he had 
beaten the hydraulic riveter; 97 per cent. of 
the railroads in the United States were using 
these tools, and the speaker gave a large number 
of instances in which air machines were used for 





superseding hand work. In the United States 





Government Shipyards they used the pneumatic 
hammer for scaling ships, and it was found to be a 
great improvement on the old method. Another 
use for pneumatic machinery was in breaking up 
iron or steel vessels. They had what was called a 
‘** biter” or ‘‘ nibbler,” which chewed off the heads 
of the rivets in place of cutting them by chisel and 
hammer. New uses were constantly being found 
for compressed air ; in chipping stone work there 
had been found to be a saving of 9 dols. a day, 
arimer did the work of 22 men, and lately he had 
seen a freight car painted by comp air in 
seven minutes. In this country we were in a posi- 
tion to appreciate what had already been done in 
America in the introduction of compressed air 
machinery. It was not always easy to get a new 
thing introduced, and it might be interesting to state 
that he had worked two years with Cramp’s before 
he could persuade them to give him an order. 

Mr. Churchward, of Swindon, said he would like 
to ask Mr. Duntley a question as to the stay- 
bolt biter. They had had one at Swindon for 
some time, but could not get it to work ; the claw 
would not take hold for some reason. Mr. 
Duntley, in reply, said that the action of this 
machine depended on the shape of the claws, and. 
this, in, depended on the nature of the work 
to be done. The claw must be so arranged as to 
bite in. He was about to proceed to Russia to 
arrange for a large installation of pneumatic ma- 
chinery in that country, and on his return he would 
be pleased to go down to Swindon and put the 
machine right. Mr. Churchward remarked on the 
wear of machines of this type, certain parts not 
lasting very long; and he thought that, for com- 
plete success, the only thing that remained was 
to make improvements in this respect. He did 
not wish it to be understood that he made any 
complaint, as the pneumatic machines did their 
work well, and whatever repairs might be needed 
were well paid for in the total result. In regard 
to what might be called the annoying qualities 
of the pneumatic hammer, these consisted of 
vibration and noise. Ina boiler-shop such as that 
at Swindon, they found very great trouble from 
this cause. One simple way in which the annoy- 
ance had been lessened to a considerable degree was 
in putting a wide strip of leather round the shell of 
the boiler being operated upon. What they used 
was generally an old driving belt. This made it 
possible for them to live in a boiler-shop. Another 
defect was that the tools were apt to drop out 
when the air pressure was put on. They had also 
found it advisable to put a shield to protect the 
men’s hands from the exhaust air, as they were apt 
otherwise to get numbed. In regard to Mr. Mar- 
riner’s remarks, they had found flexible pi a 
great source of trouble, as they were sets 
and cumbersome, whilst there was also, in spite 
of every care, considerable leakage from joints. 
This matter wanted attention, and he was glad 
to hear what Mr. Marriner had said. They 
had not been quite successful in their efforts 
in cutting tubes out of boilers. The proper way to 
do this was to cut off the tubes close inside the 
tubeplates and let them drop down. This they 
had not quite been able to do. Like Messrs. 
Yarrow and Co., they had at first found difficulty 
in expanding tubes by pneumatic machinery, but 
that by experience had been overcome. They pre- 
ferred the long-stroke hammer to the short-stroke 
one. In repair boiler work they found it very hard 
work cutting off the stayheads, and would be glad 
of a pneumatic hammer that would do the work. 
Copper stayheads could be cut off in 15 seconds 
each, but they wanted a tool to deal with steel rivets. 
To those about to lay down pneumatic machinery, he 
thought, perhaps, a lesson from their experience at 
Swindon would be of use. It was, when beginning, 
begin big enough. At Swindon their mains and 
compressing plant were now too small, and nearly 
all their troubles were from not having enough air. 
No doubt the machinery was costly, but perhaps, 
if some source of waste power could be utilised, 
there would be an improvement ; at Swindon they 
used a pressure of 80 lb. to the square inch, but 
he considered that too low. They had designed 
a plan at Swindon for the utilisation of some waste 

wer. There they tested three locomotives a day. 

lace of running these out on the line, they 
would be worked in the shop on rollers in a way 
well known. They pro to utilise the power 
exerted by the locomotives during a test for work- 





ing the air compressors. 
. Alfred dain, from Messrs. Shone and 


















































































406 ENGINEERING. [Marci 30, 1900. 


———_—= 





ARCHED BRIDGE ACROSS. THE RIVER RHINE AT BONN; THE. PORTALS. 
(For Description, see Page 408.) 
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Ault, having had considerable experience with 
pneumatic machinery, wished to make a few sug- 
gestions. First, with regard to wear and tear of 
the pneumatic tools. He had noticed that com- 

ressed air contained a good deal of grit and dust, 
“ had held his hand in front of a jet of air and 
found this grit sharp enough to draw blood from 
the hand. Naturally, such grit would wear out 
the working parts, both of the air compressors and 
of the air-driven machinery. The remedy was to 
filter the air before compression, which could be 
readily done by passing it through a wet screen, a 
wet coke-filter, or by washing it in a scrubber. 
His second suggestion was with regard to the 
economy in working the tools. Complaints had been 
made of the low efficiency of pneumatic transmission. 
The reason of this was that a great part of the work 
of the air-compressing engine was being converted 
into heat, and as the air was used cold and non- 
expansively in the tools, all this heat was lost. 
When working with an air pressure of 100 lb. per 
square inch, and exhausting into the atmosphere, it 
was impossible to get a higher efficiency than about 
28 per cent. from the indicated power in the steam 
cylinder to the indicated power in the working 
cylinder of the tool. The loss of power was therefore 
72 per cent. This loss, could, however, be materi- 
ally reduced by working with a closed circuit, using 
areturn main in the same way as it was used for 
hydraulic and electric motors. The loss of power 
due to heating was not dependent upon the working 
pressure used in the tools, but upon the ratio of 
compression, that is, the quotient of the higher 
pressure divided by the lower. Working with air 
of 100 lb. pressure, and exhausting into the 


aimosphere, the quotient is (a =) over 7, but 


working with a closed circuit, the lower pres- 
sure might be kept at 100 lb. per square inch, 
and the upper pressure at 200 lb. This would 
still give an effective working ratio of compres- 
sion instead of being over 7 would be reduced 


to (= = ) less than 2. He, therefore, recom- 
115 

mended that the air compressor should draw air 
from a low-pressure air receiver, where the pressure 
was 100 lb. per square inch, and discharge it into a 
high-pressure air receiver at 200 lb. per square 
inch, and that the pneumatic tools should draw 
their air supply from the high-pressure air receiver 
and exhaust into the low-pressure air receiver 
through a return main. The compressed air would 
thus be used over and over again. This system 
had been used successfully in some American 
mines, but did not appear to be generally known. 
It involved some additional complication in the 
mains, but working in the manner described it was 
possible to raise the efficiency from 28 to 53 per 
cent., and the working expenses could thus be re- 
duced nearly to one-half without making any altera- 
tions in the tools themselves. He thought that this 
matter was well worth the consideration of those 
who intended to introduce pneumatic tools into their 
workshops. 

Mr. Samuelson, in replying to the discussion, 
said he wished it to be understood he did not infer 
that power hammers would take the place of steam 
hammers for all purposes. From present experi- 
ence he would not care to undertake to build a 

wer hammer over 10 cwt. He was not sure that 

e quite grasped the import to Mr. Simpson’s 
question. In the paper the steam and power 
hammers had been compared at full stroke and 
utmost capacity, as that appeared to be the fairest 
method. His old friend, Mr. Chambers, who spoke 
at the previous meeting, had been somewhat inac- 
curate in his statement ; he, the speaker, had found 
that the first hammer had been down for seven 

ears and not five years, as stated. He had never 
aes in a position, until iecently, to know what was 
the nature of the work being done by Mr. Chambers. 
Mr. Chambers determined to do everything for him- 
self and kept it all secret, and took all responsi- 
bility of design. He had overtasked the machine 
which, he had said, had been returned as a wreck, 
but this hammer, as a matter of fact, after a few 
repairs, was disposed of as a second-hand tool in 
1896, and had been put to work again upon 
10 hour’s daily and continuous work, and was still 
running. They found subsequently that the work 
done by Mr. Chambers was being stamped on both 
sides of the tupp, as well as under the centre, thus 
setting up severe alternate strains and accounting 
for the deterioration. In regard to the adjus‘ments 





for which Mr. Chambers asked, all had been given 
him except the one which had only been stated 
to be found necessary by Mr. Chambers after an 
interval of eight years. Mr. Boorman had said that 
a single blow could not be given. He thanked 
Mr. Chambers for having denied this, and he 
himself wished most emphatically to state that a 
single blow could be struck almost as easily with a 
Longworth hammer as with the steam hammer, 
after the operator had obtained a very little prac- 
tice. He not considered the problem of 
using compressed air in a steam hammer. 

Mr. Amos said that he was not responsible for 
the arrangement of illustrations in the paper. 
more attention had been given to one hammer than 
another, it was because one had only just been 
started in this country, whilst of the other there 
was considerable experience. The pressure of air 
required varied according to the c of work to 
be done. For striking a blow and riveting the 
pressure should be higher than for drilling, unless, 
with the latter, for very heavy work. In the mains 
the pressure should start at 100 lb. to 120 lb., and 
there should be an easy means of reducing pres- 
sure. 

In bringing the meeting to a close, Mr. Wick- 
steed said that the next meeting would be on 
April 26, when Professor Hele-Shaw would read 
a paper on ‘‘Self - Propelled Carriages,” Mr. 
Donkin having kindly withdrawn his paper on 
‘* The Condensation in Steam Engine Cylinders ” 
for the present to suit the arrangements of the 
meeting. 








ARCHED BRIDGES OVER THE RHINE.* 
(Continued from page 349.) 

We come now to the superstructure. The 
different competitors had proposed arch, suspension, 
and girder bridges. A girder bridge, it was thought, 
would require considerably more material and 
hardly please the public taste. Suspension bridges 
need high piers, and do not convey the impression 
of the solid strength of the arch. Preference was, 
therefore, given to the arch. To arrange the 
roadway tangential to the crown of the arch was 
out of the question, considering the flat banks of 
the Rhine, which enters the lowlands at Bonn, 
and the clear waterway required for shipping. The 
case is different at Niagara Falls, at Miingsten, and 
with the Kornhaus Bridge at Berne, to quote a few 
recent examples of fine arched bridges, where steep 
bluffs rise from the river. This applies also to the 
Levensau Bridge over the North-East Sea Canal, 
which, as we pointed out in a previous article, was 
built by the same firms, the Gute Hoffnungshiitte 
and R. Schneider, of Berlin. It was decided at 
Bonn to place the roadway underneath the arch, 
so far as this is possible ; as we shall see, only 
the first two panels are intersected by the roadway. 
An intermediate solution was also thought of, the 
one adopted at the Griinenthal Bridge over the 
North-East Sea Canal. In the Griinenthal cutting 
the rail track crosses the crescent-shaped girders at 
about mid height. Our readers may compare the 
Levensau and the Griinenthal Bridges in our issue 
of August 16, 1895. Personally, we share the 
liking for the graceful crescent-shaped arch which 
seemed to predominate on the canal. But we 
readily acknowledge that the bowstring girder arch 
appears better adapted to the local conditions on 
the Rhine, and that the Gute Hoffnungshiitte has 
erected a handsome, harmonious structure. 

The roadway is suspended from the main arch and 
borne by the side arches, which, indeed, appear as 
continuations of the lower members of the main 
girder. The rise of the main arch—of which we 
shall speak now—is such that at full load the re- 
sultant of the thrust on the piers would cut the 
axis of the pier base. The maximum pressure of 
the iron structure against the skewbacks is 50 
kilogrammes per square centimetre (711 lb. per 
square inch). This maximum pressure could arise 
in two cases ; during the construction, because the 
main arch was erected before the side arches ; and 
afterwards, with fully loaded side arch and un- 
loaded main arch. ‘lhe maximum pressure on the 
subsoil, corresponding to these cases, would be 
5.2 or 5.6 kilogrammes per square centimetre. By 
erecting the main arch without the footpath in 
the first instance, the figure 5.6 has been reduced 
to 4.3. The stresses in the stone pier do not exceed 





* The previous articles appeared in our issues of 
February 9 and March 16. 





12 kilogrammes per square centimetre. The cal. 
culations for the bearing capacity of the super- 
structure have been based upon the most unfayour. 
able conditions of dead and moving loads that might 
arise, singly or jointly. The maximum load for the 
footpaths crowded with people has been estimated 
at 500 kilogrammes per square metre, for the whole 
bridge at 400 kilogrammes per square metre. As 
regards the roadway, steam and electric trams, a 
13-ton steam roller, and carts have been taken into 
consideration, and the moving loads are reckoned 
equivalent to 1.3 of the d loads. The wind 
pressure has been allowed for at 150 kilogrammes 


If|per square metre (31 lb. per square foot) of 


actual surface when under load, including a belt 
rising 2.5 metres (8 ft. 3 in.) above the road- 
way, and at 250 kilogrammes for the wind area not 
under load. The temperature fluctuations may 
have a range of 60 deg. Cent., between — 20 deg. 
and + 40 deg. (— 4 deg. and + 104 deg. Fahr.). 
The calculations proved that the most unfavourable 
conditions would occur, when the trackway and the 
one footpath be loaded to their fullest capacity, 
while the other footpath remains empty. The 
graphic statics of Miiller-Breslau limit under these 
circumstances the stresses per sectional unit, owing 
to vertical dead and live loads, to 


min. 3) 


max. 8 





k=950 (1+ 4 


in kilogrammes per square centimetre, where S 
indicates the absolutely lowest or highest strain. 
The maximum permissive stress for vertical load, 
wind pressure, and temperature variation is 1425 
kilogrammes per square centimetre (9.05 tons per 
square inch). shor) gem exposed to wind stresses 
only, the limit is 700 kilogrammes per square centi- 
metre (4.4 tons per square inch). For rods under 
compression, a factor of safety of five, according to 
Euler’s formula, has been demanded as a minimum. 
Mild steel, mostly from basic Siemens-Martin fur- 
naces, has exclusively been used. Two hundred sets 
of samples were tested, and six of these rejected. 
The breaking tests yielded as averages, longitudinally 
39.8 kilogrammes per square millimetre (25.3 tons 
per square inch), with an elongation of 26.6 per cent. 
(the stipulated limits were 37 to 44 kilogrammes, 
and 20 per cent.); and transversely, 40.11 kilo- 
grammes (25.4 tons per square inch), with an 
elongation of 23.85 per cent. (limits specified, 36 and 
45 kilogrammes and 17 per cent.). 

The members of the girders are fixed in vertical 
planes, 9 metres (29 ft. 6 in.) apart. The full 
width of the roadway and footways combined 
being 14 metres (45 ft. 11 in.), the footways 
project by 2.5 metres (8 ft. 3 in.). The span is 
187.92 metres; the rise of the lower boom is 29.6 
metres. The distance between the two members 
in the same vertical plane decreases from 10.537 
to 4.8 metres (about 34.5 ft. and 15.8 ft.). The pin 
of the bearing lies at + 9.52 metres B.P.; the 
arch culminates at 45.5 B.P., 42.75 metres 
(141 ft.) above mean water level. The arches 
are divided - into els of uniform length, 7.8 
metres (25 ft. 7 in.), and the panels are numbered 
1, 2—12 from the piers to the middle of the bridge. 
In most of the diagrams the verticals are numbered, 
beginning with vertical 0 next to the pier (see 
Fig. 43 on our two-page plate). 

The arched ribs are box girders, but only the upper 
members are covered in throughout; the lower 
members are mostly open on top and bottom. In 
Fig. 45, at the bottom of our two-page plate, maxi- 
mum and minimum sections of the girders are 
grouped together, three of the upper members 
being marked U, those of the lower L; the V refers 
to the verticals, the D to the diagonals. The 
smallest sections of the main arch ribs are formed 
by webs 680 by 8 millimetres (26.8 in. by 0.3 in.), 
544 millimetres apart, with four angles of 140 
by 140 by 15 ie we (6.5 in. by 0.6 in.); 
the efficient area is 269 square centimetres 
(41.7 square inches). The central panels contain 
the weakest lower members, two webs, 780 by 12 
millimetres (30.7 in. by 0.47 in.), 538 millimetres 
(21.2 in.) apart, four angles 160 by 160 by 19 milli- 
metres (6.3 in. by 0.75 in.), and four flange plates ; 
the efficient area is 506 square centimetres (78.4 
square inches). The webs of the upper booms 
were all rolled in full width, those of the lower 
members in two parts, 525 and 255 millimetres 
(20.7 in. and 10 in.) in height. The segments are not 
straight, but curved to circular arcs. The webs 
had, therefore, to pass through a special — 
machine, in which the horizontal plates were guid 
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ona circular path, and cut simultaneously by two 
tools at both edges. The gradual strengthening 
of the rib sections up to 999 square centimetres 
(155 square inches) maximum in the case of the upper 
members, and to 1630 square centimetres (253 
square inches) in the case of the lower members, 
was effected by means of one or two 15-millimetre 
(0.6 in.) plates on the webs, and up to three 
19-millimetre (0.75 in.) flat irons, or two 10-milli- 
metre (0.4 in.) flange plates. The lower angles of 
the two halves of the upper members, and the upper 
and the lower angles of the lower members, are 
stiffened by means of lattice bars, as well as by the 
verticals which are riveted into the girders and the 
diaphragms of the wind bracing. Figs. 46 and 47 
show joints inthe booms. The diagonals D of Fig. 43 
consist of two or four plates from 340 to 400 milli- 
metres (13.4 in. to 15.8 in.) wide, and from 12 to 
15.6 millimetres thick, joined to both the inner 
surfaces of the webs, and of two angle-irons 100 by 
100 by 12 or 14 millimetres (4in. by 4 in. by 4 in.). 
Opposite angles are connected by lattice stays ; 
the sections of these diagonals vary between 163 
and 301 square centimetres (25.3 and 46.7 sq. in.). 
Close to the pier the roadway is, as Fig. 43 





shows, supported by the verticals marked V in 
Fig.45. Apart from the vertical No. 2, down which 
the wind bracing is carried, they are all I-beams, 
500 millimetres (20 in.) in height, with four angles. 
Their efficient section increases from 261 to 348 
square centimetres (40 to 54 square inches); they 
fit exactly into the ribs; in the weaker panels 
only, intermediate plates have been inserted. The 
suspension rods are joined to the third and the 
subsequent verticals, and consist of webs 476 by 
8 millimetres (18.4 in. by 0.3 in.), and four angles 
100 by 100 by 10 millimetres. ese rods have to 
bear the direct load which may amount to 75 tons 
and, further, to absorb the longitudinal temperature 
distortions. Rods 4, 5, and 6 have, therefore, a 
web thickness of 12 millimetres ; while the angles 
have been reduced to 80 by 80 by 10 millimetres. 
The latter two rods have lengths of 8.5 and 11 
metres (28 ft. and 36 ft.); rod 4 is only 5.5 
metres (18 ft.) long. At this last point a further 
strengthening was required, and a kind of elastic 
band joint has been adopted, the four angles being 
replaced by fishplates: two in the upper part, 
covering a length of 16 in. ; two in the lower part, 
extending over 24 in. Further details of the 
arched ribs and verticals can be seen in Figs. 48, 
49, and 59, the two former on our two-page plate 
and the latter on page 407. 

Corresponding to the panels of the arched ribs, 
the roadway is divided into sections 7.8 metres in 
length. The suspension rods are connected with 
transverse girders which are produced to form 
the lattice brackets of the footpaths. The cross 
girders (Fig. 49) are deepest—1210 millimetres 
(47.6 in.)}—about the longitudinal axis of the 
bridge, over a le of 3.6 metres; the depth 
decreases to 1010 millimetres (39.7-in.). At the 
Maximum section, the girder consists of a web 
1210 by 12 millimetres, angles of 100 by 100 by 
12 millimetres, two lower flange plates 260 by 
100 millimetres, and two upper flange plates, the 








‘top plates 210 by 11.5 millimetres, and underneath 


them plates, of 310 by 10 millimetres. The gal- 
vanised 5-millimetre (0.2 in.) buckle plates (Fig. 50) 
are fixed to these last-mentioned flange plates. 
The general arrangement of the roadway will be 
understood from Figs. 43 and 44; details of the con- 
nections between the rods and the transverse 
girders can be seen in Fig. 52, page 406 ; Figs. 49, 
50, and 51, on our two-page plate, show con- 
structive details of the girders. We notice in the 
webs, apertures for the gas pipes, which are 
spirally welded, and for the drain pipes. The 
hrackets are built up of two [-irons with an inter- 
mediate web as upper boom, and two angle and a 
plate of 105 by 12 millimetres as lower boom. 

Of the longitudinal girders, five run underneath 
the roadway proper, and two under each footpath. 
The extreme footpath girder is 0.65 metre (25.6 in.) 
from the outer edge. The five are at equal in- 
tervals apart (Fig. 44) ; three of them are J-beams, 
750 or 600 millimetres (29.5 or 23.6 in.) high, best 
seen in Fig. 53 ; the two outer girders, still under 
the roadway proper, are connected with the wind 
braciug, and are latticed. The footpath girders 





have a height of 500 millimetres (20 in.). These 
longitudinal girders are not to act as ties, and are 


10) 


hence cut at vertical No. 3, as will be explained 
presently. The roadway is further supported at 
equal intervals of 1.56 metres (61 in.) by cross 
I-beams, four of which belong to each section of 
7.8 metres length. To these beams correspond 
smaller-sized beams under the aa ange they are 
secured to the girder next to the gutter, and 
rest upon the extreme girder near the parapet. 
The concave buckle plates of the roadway are 
110 millimetres (4.3 in.) in depth; they are 
covered with beton, the layer varying in depth 
between 75 and 190 millimetres (3 in. to 7.5 in.), 
and levelled above with 20 millimetres (0.8 in.) 
of cement. The tramrails are embedded in cement 
mortar. Of the wooden pavement of Swedish pine, 
longitudinal rows were first laid along the rails ; 
then came the other blocks which are separated by 
cross joints 0.4 in. in width, filled with cement 
mortar. The two rows of blocks along the gutters 
are lower and cast with asphalte cement. Plane 
plates reach over from the edge girders of the road- 
way to the inner girder of the footpath (Fig. 53, 
page 406). The kerbstones of basalt lava are fixed 
on these plates by means of riveted brackets and 
angles. Behind the kerbstone, conduits have been 
provided for water pipes; the conduit on the 
down-river side contains for the present only a 
cable by means of which further pipes or cables ma 
be drawn in. The footpath is paved with 40-milli- 
metre (1.6 in.) slabs of beton, 0.6 metre (2 ft.) 
in length laid between the fl-irons; over these 
comes a layer of rammed-down beton, 2 in. in 
thickness, and finally 0.8 in. of asphalte. 

Both the girders and the roadway are provided 
with wind bracings. The main wind bracing begins 
at the bearings of the arch, follows the lower 
members up to vertical 2, ascends in this vertical 
which has been developed into a strong portal 
(Figs. 54 to 58, page 406 and present pe and 
then proceeds along the upper members. The 
right and Jeft halves are symmetrical. In addi- 








tion to strengthening the main ribs for this pur- 





pose, there have been put in the plane of the 
upper members at each vertical, cross-stays, con- 
sisting of 400-millimetre lattice girders, each with 
two angles, 100 by 70 by 8 millimetres, and 
further double diagonals. The latter are built 
up each of four angles varying in dimensions 
between 140 by 140 by 16 and 65 by 65 by 8 milli- 
metres; at their intersection the angles are 350 
millimetres (13.8 in.) apart, and they taper towards 
both ends. The horizontal sides of these skeleton 
boxes are latticed with flat irons, 60 by 8 milli- 
metres, the vertical sides with angle irons, 60 by 
80 by 8 millimetres. Very good photographs of this 
wind bracing will be found in the description of the 
Disseldorf Bridge, which will follow this article on 
the Bonn Bridge. The photograph of the portal re- 
produced in Fig. 54, page 406, gives a clear idea of 
the general arrangement. We also see that with 


vertical 3 a lattice-girder bracing is introduced be- 
tween corresponding points of the lower girders, as 
well as a system of diagonals, formed of angle irons 
of 70 by 70 by 9 millimetres, placed in the plane of 
the verticals (Fig. 49), which transfer the stresses 
over to the upper booms. The same stiffening is re- 
peated between the lower booms and the roadway, 
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As already pointed out above, the wind bracing 
of the roadway (Fig. 53, page 406) is joined to the 
edge girders of the roadway proper. Flat plates 
riveted to the girders reach over to the inner longi- 
tudinal girders of the footway. These plates and 
the buckle plates make the upper bracing. The lower 
bracing comprises webs of 400 by 12 millimetres, 
with two angles of 110 by 110 by 12 millimetres 
connected with the lower booms of the longitudinal 
edge girders; further, there are the transverse 
girders and a double system of diagonal stays. The 
arrangements resemble those just descri for the 
arched girders, but smaller sections have been 
adopted. The bracing would have afforded suffi- 
cient strength. In order to meet all lateral vibra- 
tions, however, the extreme longitudinal girders 
under the footway have, by a reticular system of 
stays, been joined with the buckle-plate girders, 
special calculations having proved that the extreme 
longitudinal girders would not be unduly-exposed 
to stresses by this connection. 

The longitudinal girders and the roadway wind 
bracing could not be made continuous lest the 
roadway should participate in the stresses of the 
arch. The cut is at vertical 3, as shown in 
Fig. 55 above and Fig. 57 on page 406, and more 
in detail in Figs. and 64 on our two-page 
plate. Brackets riveted to the transverse girder 
of the roadway at that point form a bearing, 
on which the edge longitudinal girders rest wit 
their upper booms, and the three inner itu- 
dinal girders with their lower booms. 
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12-POUNDER QUICK-FIRING FIELD GUN AND CARRIAGE. 
AND MAXIM, LIMITED, AT THEIR ERITH WORKS, KENT. 








CONSTRUCTED BY MESSRS. VICKERS, SONS, 
(For Description, see Page 412.) 
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12-POUNDER QUICK-FIRING FIELD GUN AND CARRIAGE. 
CONSTRUCTED BY MESSRS. VICKERS, SONS, AND MAXIM, LIMITED, AT THEIR ERITH WORKS, KENT. 


(For Description, see Page 412.) 
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fixed to the transverse girder on the one side| plate, has two sliding bearings on the pier, also a| clearing may vary by 30 millimetres, yy in all. 
and to the lower booms on the other, prevent any guide block, sliding in a trough in the pier, and, | The joint is covered by 13-millimetre (0.5-in.) plates 
lateral sway. That part of the roadway is thus| further, near the bearings, double anchors, which, ‘of corrugated iron which are fixed to an iron of 
supported by the pier, where it has freedom of | whilst allowing oscillations, take up any tilting [-section, serving as kerb for the wooden pave- 
longitudinal motion, and by the suspension rod | moment that might arise from differences of level. | ment near the pier (Fig. 66). Corresponding to 
of vertical 3, while it is fixed in the portal. | With the extreme temperature deviations of 30 deg. | this [-beam is a Z-girder, bolted to the ler ; 
The end cross girder of the roadway, illus-| Cent. (54 deg. Fahr.) from the mean temperature | the u ro edge of this girder lies 1.26 in. Ww 
trated in Figs. 65, 66, and 67 on our two-page |of 10 deg. Cent. (50 deg. Fahr.), the width of the the c. am. Small gutters lead away any water 
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dripping through the gap. On the footpaths, 
which are carried round the towers of the piers, 
the cut starts from the bracket joined to the ver- 
tical 0, and proceeds obliquely outward, as is 
marked in Fig. 44. The E irons and corrugated 
expansion cover-plates are of the kind just de- 
scribed, and similar provision has been made on 
the other side of the pier where the side arch begins. 
The end cross girder and the expansion plates are 
provided with grooves (Fig. 65) for the rails. The 
rails themselves are provided with expansion joints, 
long fishplates with oval bolt-holes, which leave the 
bolts some longitudinal play. A similar adjust- 
ment has been provided for the extreme longi- 
tudinal girders under the footway. The level dif- 
ferences between the two parts of the roadway, 
caused by the elongation and temperature expan- 
sion of the verticals and suspension-rods, may 
amount to 12 millimetres (0.47 in.). To counteract 
these effects, the bolt connections, three in each 
case, between the end cross girders, the upper 
booms of the longitudinal girder, and the verticals 
of the lower latticed wind bracing, have been allowed 
a little play. The longitudinal variations in the 
open joint at vertical 3 may reach 20 millimetres 
(0.8 in.) in either direction. The adjustment has 
been effected in practically the same manner as 
near the stone pier, but oak balks have been substi- 
tuted for the special girders spoken of. 

The arch rests with two pin bearings on each 
pier (Fig. 43). The bearing block (Figs. 60, 61, 
and 62), is a ribbed piece of cast iron 2.2 by 1.8 
metres (86.6 in. by 71 in.) on its lower, and 1.2 by 
1,25 metre (47 in. by 49 in.) on its upper base, 0.8 
metre (31.5 in.) high, weighing over 10 tons. It leans 
against the skewbacks of granite, which are care- 
fully coated with cement mortar, and are entirely 
embedded in bricks. A piece of sheet lead, 4 milli- 
metres (} in.) in thickness, forms a cushion for the 
iron block, which in its turn holds the saddle bear- 
ing; the latter is secured by means of four lateral 
steel wedges and by as many underneath. Tempo- 
rary wedges were inserted during the erection of 
the arch. The arch ends in a semi-cylindrical shoe 
which corresponds to the bearing shoe of the saddle. 
The flanged pin, lying on these shoes, has a length 
of 925 millimetres (36.4 in.), and a diameter of 250 
millimetres (10 in.). All these parts are in steel. 
The largest granite blocks of the skewback are 
1.195 by 2.4 by 0.7 metres (47 in. by 94.5 in. by 
27.6 in.). Underneath are blocks of basalt lava. 


(To be continued.) 





MODERN FIELD ARTILLERY. 
(Continued from page 373.) 

Tue 12-PounpErR Gun anp rts EquipMent. 

Messrs. Vickers, Sons, anD Max manufac- 
ture several types of 12-pounder breechloading 
quick-firing guns, including a naval gun with a 
muzzle energy of 632 foot-tons, usually fitted on a 
conical mount ; a field gun; and a separate gun, the 
latter made to be detachable in parts along with the 
carriage, so that men may carry it in sections with 
its equipment. This latter gun we shall illustrate 
in our next article ; in this issue we illustrate the 
equipment of the field gun, a general view of the 


carriage being shown in Figs. 51 and 52, page 410, 


while the engraving, Fig. 50, sh@Wws the carriage 
limbered up. 

The gun itself is of steel and of wire construc- 
tion ; it is 22 calibres long in the bore, the total 
length from the breech face to the muzzle being 
5 ft. 11.05 in. It is constructed with a strong inner 
tube, round which wire is tightly wound, the wire 
extending over the chamber and that portion of the 
bore where the highest pressures are experienced. 
The wire is covered by a steel jacket, which ex- 
tends the whole length of the gun, and is connected 
by shoulders to the inner tube at the chase and 
muzzle. At the breech ead a bush is screwed into 
the jacket holding the inner tube in position. The 
bush is screwed internally to receive the breech 

lug of the mechanism. On the jacket there are 
ormed trunnions by which the gun is supported in 
the carriage, and there are bosses for taking the 
sights. 

The Breech Mechanism (Figs. 53 to 55, page 411). 
~-The breech mechanism is opened or closed by the 
horizontal movement of the hand-lever, so that the 
same action rotates, locks or unlocks the breech 
plug, and a it around the pivot on which it 
is mounted. The arrangement consists of a link, 


one end of which is pivoted on a pin projecting 
from the rear face of the breech plug, so that the 





link works in a plane allel to the breech 
face of the gun. The other end of the link is 
pivoted to a short crank, which is mounted on the 
plug carrier, and around the boss of this crank 
are formed skew gear teeth. The hand-lever for 
actuating the breech mechanism is pivoted on the 
plug carrier, and moves in a plane at right angles 
to the breech face of the gun. Around the boss of 
this hand-lever is fitted a skew gear wheel which 
gears with the skew gear teeth formed on the boss 
of the cravk. 

The whole is arranged and proportioned in such 
a manner that when the breech is closed, the hand- 
lever lies close up to the breech face of the gun ; 
the centres of the link and crank are so arranged 
that when the breech is closed the centre lines of 
the link and crank form a nearly straight line, the 
pivot joint at the link and crank being a little past 
the dead line centre, thus forming a locking point. 
This arrangement of centres and pivots, together 
with the relative lengths of the link and crank, pro- 
vide great power when opening or closing the 
breech. On swinging the hand-lever away from 
the when opening the breech, the crank moves 
the link past the locking centre a short distance 
without causing any perceptible movement of the 
plug. The further movement of the hand-lever 
causes the crank to turn, and by means of the link 
rotates the plug, at first very slowly (thus obtain- 
ing great power), and then more rapidly until it 
becomes unscrewed. The carrier then moves with 
the lever swinging the plug clear of the gun. 

The firing gear is arranged for firing with friction 
tube, and is operated by the link of the mechanism, 
so that at the first movement to unlock the breech 
plug it becomes impossible to fire the gun. An 
extractor is fitted to this firing gear, which auto- 
matically ejects the empty tubes during the open- 
ing of the breech mechanism. A retaining catch 
automatically worked in connection with the ex- 
tractor prevents the tube from being jerked out 
when closing the breech. 

The breech plug is of special construction, and is 
threaded in segmental portions in steps of varying 
radii. By this arrangement, the plug, which is 
divided into six segments, has two-thirds of its cir- 
cumference threaded and useful for meeting the 
strains on the breech, while the ordinary breech 
plug has only half its circumference threaded, and 
similarly useful. This enables the breech plug to 
be very short, so that it can be swung clear of 
the breech after unlocking, without any curvature, 
and without the usual longitudinal withdrawal of 


the plug. 

The Field Carriage (Figs. 50 to 52).—The car- 
riage, which is illustrated on page 410, is prin- 
cipally constructed of steel, and consists of a to 
carriage with elevating and training gear, trail 
recoil buffer, axle, and wheels. The top carriage 
is pivoted at its rear to a bracket contained on the 
trail, and at its front end is clipped to another 
bracket on which it is free to move so as to give 


Particulars of 12-Pounder Breechloading Field Gun. 


Weight of projectile ... 12.5 Ib. 
Diameter of bore Seb 3 in. 
Length of bore... 22 calibres 
(66 in.) 
Total length of gun... 71.05 in. 
Diameter of chamber ... 3.4-,; 
Length of chamber ae 9.66 ,, 
Maximum pressure in chamber 14.5 tons 
Weight of charge __... bu .. 13,75 02. 
Total weight of gun and mechanism 605 Ib. 
Muzzle velocity a oon ... 1560 foot-sec, 
Rounds per minute . = 12 
Length of recoil 30 in 
Diameter of wheels 60 ,, 
Track of wheels 62 ,, 
Angle of elevation .... in 16 deg 
ns depression ... is as Dos 
re training bi re ae Biv 
Height of axis of gun... ; 44.75 
: cwt. - Ib. 
Weight of carriage... ion a) ee 20 
me limber, including stores 
and 40 rounds of ammunition 14 1 22 
Weight of wagon with stores and 60 
rounds of ammunition ; wm we ee 


4 deg. training on either side of the centre line; 
it is provided with bearings and cap-squares for 
taking the trunnions of the gun. 

The elevating gear is contained in the top car- 
riage, and consists of a handwheel with a spindle 
actuating a pair of bevel wheels, one of which is 


formed as a nut in which the elevating screw| real 


works ; this screw is connected to a lever hinged 
to the top carriage, and on this the gun rests. 
The training gear is placed on the left-hand side 








of the trail and consists of two bevel wheels and a 
screw working in a nut connected to the top car. 


e. 
The trail, which is constructed with steel plates, 
strengthened by transoms, is fitted with a shoe 
provided with an eye for limbering up. In front 
of the trail and on the other side is a bracket 
for attaching the piston of the recoil buffer. The 
axle is secured to the trail by brackets. 

The axle is stiffened by means of a steel plate 
fitting over it, and on this plate are fastened, as 
shown in Fig. 52, two ammunition boxes, which are 
each fitted to hold -two shells, two cartridges, and 
two fuses; the shells may be carried fused if re. 
quired. 

The recoil buffer consists of the piston, hydraulic 
cylinder and spring (Fig. 51). The hydraulic 
cylinder, which is connected to the trail by chains, 
is fitted with a strong spade at the rear. All parts 
of the carriage are free to recoil except the recoil 
buffer. 

On firing, the spade is forced into the ground, 
thereby arresting all movement of the cylinder 
rearwards, but the trail being free to move to the 
rear, forces the piston-rod into the hydraulic cylin- 
der, thereby displacing the liquid, and at the same 
time compressing the spring. After the energy of 
recoil has been absorbed, the part stored up in the 
spring serves to run the gun forward into firing 

ition again. If required, the recoil buffer can 
Co saoeel and the mounting used as an ordinary 
field carriage. 

The carriage is fitted with a travelling brake, 
which can be manipulated both from the rear and 
front of the carriage. The brake is housed against 
the sides of the trail during firing. A handspike 
made of steel tube is provided for moving the trail, 
and is housed on the trail in two brackets. 

The Limber (Figs. 56 to 58, page 414).—The limber, 
of which various views are given, is constructed to 
carry 40 rounds of ammunition, and consists of the 
axletree, framework, limber, box wheels, and pole. 
The axle is built up, and consists of a thin steel 
tube around and along which are fitted two girder- 
plates, with their flanges riveted together, and the 
diverging top flanges riveted to the steel angles 
forming the frame of the limber. To this frame- 
work are fixed the axle-arms, which are finished to 
receive the same pattern wheels as used in the car 
riage. The drag-hooks, the extensions of which 
serve as stays for strengthening the framework, ar 
fixed to the front angle of the frame ; to this is also 
attached the fitting for the pole. The footboard 
consists of a perforated steel plate riveted on to the 
frame. To the rear end of the frame is fixed the 
limber hook, which has a projecting plate for the 
buffer spade to rest upon when travelling. 

The limber box is composed of a skeleton frame 
covered with thin steel plates. In this skeleton 
box are, housed in guides, the ammunition carriers, 
which serve as stores and portable magazines for 
transferring the ammunition from the limber to 
the gun. The pole is made of steel tube with 
necessary fittings for attaching the same to the 
limber. ren 

Wagon (Figs. 56 and 69).—The ammunition 
wagon, which carries 60 rounds of ammunition, 18 
constructed on the same principle as the limber as 
regards axle, frame, and box. It is fitted with a 
short trail pole, provided with an eye for limbering 
up. It is also fitted with a travelling brake, which 
is actuated from the rear of the wagon. — é 

Ammunition Carriers.—The ammunition carriers 
are made of aluminium alloy, and provided with 4 
leather handle for carrying; they are arran 
internally to hold three shells, three cartridges, 
and three fuses, and are fitted with a loose parti- 
tion, which separates the shells from the cartridges 
and fuses. This partition is so arranged that it 
can easily be reversed, and by so doing sufficient 
room is obtained to enable the shells to be carr! 
fused. 

(To be continued.) 








THE LANGEN MONORAIL SUSPENDED 
RAILWAY AT ELBERFELD-BARMEN. 

Wuey, in June, 1897,* we last referred to sus- 
pended railroads, running on one, or chiefly on one, 
rail, we described what was only a bold and very 
interesting experiment. - To-day we have to record 
progress—a suspended railway carried over 
narrow streets, and following the windings of @ 





* See ENGINEERING, vol. Ixiii., page 788. 
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river, part of which was in working order all last 
summer, and which will be opened to public traftic 
in the course of this year. The system is that of 
Eugen Langen, and the locality the sister towns 
of Elberfeld and Barmen, on the Wupper River in 
Rhenish Prussia. 

Eugen Langen, born 1833 in Cologne, where he 
died in 1895, gained distinction in several branches 
of engineering. He had taken part in the design 
of the Otto gas engine of 1867; whose appear- 
ance marks the beginning of the practical era 
of gas motors. Otto and Langen established 
the gas motor works at Deutz, situated on the 
right bank of the Rhine, opposite Cologne, and 
the early experiments with suspended railways 
were made at Deutz. Langen also tried his skill 
in electrotechnical manufacture. He was considered 
an expert on patent legislation, and was concerned 
in many industrial enterprises. The idea of sus- 
pended cars was suggested to him by the transport 
difficulties in the sugar works which he had in- 
herited, and in which he introduced several note- 
worthy improvements of his own. In the field of 
monorail railways he was, of course, not one of the 
first ; but it will be seen that he differs in several 
important respects from his predecessors, and the 
Elberfeld Railroad is certainly the only line to 
which the term ‘‘ monorail” can strictly be 
applied. 

We reviewed the early history of so called mono- 
rail systems in 1886,* and there is no need of our 
traversing the same ground again. A few remarks 
will, however, be apposite. Henry Robinson 
Palmer, who is the first inventor on record 
in this subject, really started in 1821 with 
one rail, His car consisted of two panniers 
suspended from either side of the cross yoke 
connecting his two wheels, running the one 
behind the other. It is interesting to record 
that as early as 1826, a model of the Robinson 
Palmer system was exhibited in the museum 
gardens of Elberfeld, in order to arouse interest 
for the scheme of a Palmer coal railroad between 
Elberfeld and Barmen. The centre of gravity of 
that carriage was high, and its stability, when un- 
loaded, very small. In order to overcome that 
difficulty, many of the subsequent inventors, of 
whom there is a great number, resorted to auxiliary 
carrying rails or guiding rails. The guide rails are 
designed to take up side pressures, which may 
become very important, and prevent lateral sway. 
There can, however, be no free suspension in 
such cases, and it is in this chief respect that 
Langen has gone back to the essence of the matter, 
which other designers appear to have lost sight of 
in dealing with the difficulties of their schemes. 

In the review mentioned, we brought the pro- 
blem down to the Lartigue system, which was in that 
year, 1886, on trial in Westminster. Eleven years 
later, Mr. F. B. Behr, who built that line, came 
forward with a still bolder experiment during the 
time of the Brussels Exhibition, when he erected 
his experimental track, a loop three miles in length, 
at Tervuren. The carrying rail was gripped in the 
apex of an A-trestle work of steel, and two pairs 
of guide rails were fixed to the sides of the trestle 
members. The latter rails underwent pressure 
only with unevenly distributed loads or under the 
influence of lateral forces, which would ‘arise on 
curves, for instance. These pressures are, how- 
ever, by no means to be neglected, and may sub- 
ject the structure to severe torsional stresses, and if 
it were attempted to give the carriage an inclina- 
tion which would correspond to a certain speed, the 
whole structure should ke inclined. That means that 
the trestle work would assume a helical shape, and 
would involve considerable constructive difficulties. 
Under these circumstances it would seem hardly 
worth while to abandon the common surface track, 
For the chief condition which justifies the special 
type of structure, exists only in particular cases, 
in the desert, e.g.. where sand storms might bury 
the whole surface track. 

Somewhat similar considerations may be applied 
to the systems of Decauville, Fell, Haddam, 
b y-Stone, Meigs, and others, all distinguished 

ythree or more rails in which the centre of 
gravity of the carriage is above the level of the 
= They further hold for the system of Beyer, 

0 places his horizontal guide wheels on the top 

the car, the guide rail being just above the 
carrying rail which is arranged as in the Lartigue 
system. The double track resembles a combina- 


_ 





tion of an upright and an inverted T with two 
rails on the upper, and two on the lower boom. It 
has the appearance of simplicity, without the 
reality. 

The railroads of Cook, exhibited at the Chicago 
Exhibition in 1893, and of Dietrich, Berlin, 1895, 
may be classed in a second group. The carriage 
is eccentrically suspended from an apparently 
simple central post and supported by guide rails 
near its bottom. The centre of gravity is to 
the side of the rails, and the torsional strains 
still greater than in the former cases. Nor would 
matters be mended by having always two carriages 
in motion, running in opposite directions on adjacent 
tracks. A third group is represented by Enos and 
Perlay Hale and many others. The cars are sus- 
a from T-posts; the centre of gravity is 

elow the upper wheel, and guide rails are placed 
either under the bottom of the carriage or on the 
top, in which latter case long suspension hooks 
are required. The objections are less strong than 
in the second case, but they exist. 

It would appear that the designers or constructors 
of these systems were afraid of the oscillations of 
the carriage. The mass of the carriage is, how- 
ever, so great, and its vibrations are so slow, that 
we should be able to avoid unpleasant oscillations 
without having recourse to auxiliary rails. For 
with guide rails we sacrifice most of the advantages 
that suspended railway carriages may offer. The 
fascinations which suspended monorail systems 
exercise on some minds are not shared by all en- 
gineers, so that it may be worth while to examine 
the question for a moment with regard to the 
claims put forward by the advocates of the 
Langen system. It is suggested that, apart from 
the speed limits which points and switches impose 
upon us, the two rails of surface tracks are them- 
selves detrimental, inasmuch as their parallelism 
and equal level cannot always be maintained, so 
that the carriages must vibrate, and the permanent 
way suffer. On curves the outer rail is elevated. 
This must not be overdone, and the level difference 
is correct only for one particular speed. Then as 
to tramways, anything like quick travelling being 
impossible on street surface lines, we have to resort 
to elevated structures, which, with the heavy 
double-rail tracks, are ugly, dirty, and noisy, and 
shut out the light. A monorail track will be lighter 
and simpler, and less obtrusive, and curves can be 
managed without undue oscillations. Finally we 
come to the much-boasted safety of suspended car- 
riages which, it is usually claimed, cannot derail. 
Of course, if everything is all right, they can no 
more derail than the common surface carriage, and 
if something goes wrong in the high structure, 
or in the foundations, they can suffer accidents 
as well as other systems, though actual derailing 
may be less to be feared. As the safety of the 
Langen system depends upon special features later 
to be explained, we will not now dwell upon this 
point. 

How deeply the two-rail idea is rooted, is shown 
by the fact that Langen’s first experimental pas- 
senger track of 1893 had two rails, the adoption of 
a monorail haulage system being still regarded as 
too bold. The firms interested in these experi- 
ments were the Continentale Gesellschaft fiir Elek- 
tische Unternehmungen, at Nuremberg, which 
owns E. Langen’s patents; the Elektricitiits 
Actien - Gesellschaft, late Schuckert and Co., 


fabrik Augsburg und Maschinenbau - Gesellschaft 
Niirnberg; and the Railway Carriage Works of 
Van der Zypen and Charlier, of Cologne-Deutz. 
We are indebted for our information to the British 
Schuckert Electric Company, Limited, of Clun 
House, Surrey-street, Strand, and to Mr. W. 
Schmitz, one of the Elberfeld engineers. 

The track of the early experiments was held by 
iron posts of the shape of an inverted J, and formed 
an oblong with two semicircular curves of 10 metres 
radius. A monorail track was, however, soon fixed 
to the same posts, underneath the former, and 
advantages were at once observed. The speed 
of the suspended bogie carriages could safely 
be raised from 12 to 26 kilometres, and yet the 
carriages kept steadier than before. An inclination 
of 25 deg. was, indeed, observed on the curves, 
but the passengers were not tossed about when 
standing, and the water contained in opén vessels, 
placed purposely in the carriage, was not spilt. 
The oscillations about one centre would presumably 


of the same city; the Vereinigte Maschinen- b 


correct. A strong deviation by the carriage from 
the vertical is not in itself hazardous, nor must 
it necessarily lead to oscillations, even when speeds 
are adopted on sharp curves which would not be 
thought of on ordinary double-rail tracks. Thus 
curves of radii of 50, 25, 10 metres have been 
passed over at speeds of 66, 48, 26 kilometres per 
hour (41, 30, 16 miles), and with the carriages de- 
flected by 35, 36, 27 deg. ; the passengers did not 
feel any swinging motion. But it is, of course, neces- 
sary that the transition from one curve into another 
is sufficiently gradual to allow the carriage to come 
back from its deflected position without starting 
to oscillate. The time occupied on an intermediate 
arc must, it has been demonstrated, at least be 
equal to the oscillation period of the carriage 
itself. Though deflections of 30 deg. have been 
found quite safe, the carriages of the actual railway 
at Elberfeld do not diverge by more than 7 deg. 
from the perpendicular. 

Other causes which might disturb the equili- 
brium of the carriage may apparently be neglected. 
It is only the centrifugal force which has to be con- 
sidered. The wind force has not made itself felt, 
neither on the experimental track, nor on the Elber- 
feld Railway; in exceptional cases it would, we 
presume, interfere. It seems to be very difli- 
cult to set up oscillations by any commo- 
tion within the carriages. The passengers have 
repeatedly been asked to sit down on the one 
side, to rise simultaneously, and to change over to 
the other side ; the oscillations were hardly percep- 
tible. The getting in and out is alittle more notice- 
able, and might create a difficulty, as it would cause 
the carriage to sway as it left the station. The 
trouble can, however, be overcome by providing the 
bottom of the carriage with a spring which bears 
against the platform of the station. 


(To be continued.) 





AN AMERICAN HIGH BUILDING. 

On page 418 we publish two views of the new offices 
of the United Gas Improvement Company, situated at 
the corner of Broad and Arch streets, Philadelphia. 
This company, some years ago, acquired a lease of the 
gas works from the municipality of Philadelphia, and 
now control the entire gas supply of the city. The 
building, as usual in these high structures, is of steel 
skeleton construction, filled in with panels, of pink 
granite up to the first pore and of brick and terra- 
cotta of a nearly white shade above. The mechanical 
equipment is very extensive and complete; it com- 
prises three Sprague electric elevators driven by 
Sprague motors. All the other motors are Crocker- 
Wheeler; these motors are numerous, being required 
for pumping, ne - fans, &c. Steam is used 
only for heating; a low-pressure system being em- 
ployed, either with direct radiation or by a supply 
of filtered warm air by means of fans. The power for 
driving the dynamos supplying current is obtained 
from three Westinghouse automatic gas engines, 
indicating 90 brake horse-power ; the dynamos are of 
the Thomson-Ryan direct-connected type; these fur- 
nish current for lighting as well as driving the motors. 
As the power station is usually stopped at night, any 
sudden demand is met by a battery of chloride accu- 
mulators, with a — of 340 kilowatt hours. The 
water supply for drinking purposes is taken from 
the city main ; for the boilers and other requirements, 
wells have been driven. It will be seen from our 
illustrations, one of which shows the building com- 
pleted, that the difficulties of design inseparable from 
these lofty buildings have been admirably overcome 

y the engineers and architects, Messrs. Wilson 
Brothers and Co., of the Drexel Building, Philadelphia. 





THE PHYSICAL SOCIETY. 
At the meeting of the Physical Society, held on 
March 23, Professor W. E. Ayrton, F.R.S., Vice-Presi- 
dent, in the chair, a paper on ‘‘Some gyn Illus. 
trating Syntony” was read by Mr. P. E. Shaw. The 
experiments described in this paper have been devised for 
the purpose of showing in a lecture-room the ne of 
magnetic Be yoo phy, the distance between the 
sending receiving circuits being about 15 yards, A 
current flowing in a main circuit was interru by a 
tuning fork of 100 vibrations per second, and a fraction of 
the current was through the sending coil. The 
sending coil was in series with a coil of adjustable 
self-induction, and the two coils were shunted with a 
condenser of variable capacity. By suitable adjustments 
an oscillation of frequency 400 could be maintained in the 
ing circuit. The receiving coil was in series with a 
variable self-induction and a variable capacity and was 
tuned to respond to the waves given out by the primary. 
The current induced in the secondary coil was passed 
round a light drum fastened to a wire tuned to 400 vibra- 





be much smoother than the to-and-fro throwing of 





* See ENGINEERING, vol. xlii., page 633. 


a car on two rails whose level cannot be perfectly 


tions second. The drum was placed in a 
procnnath og field, and the electrical oscillations nauk 
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mechanical vibrations of the drum. On to the drum was 
attached one carbon of a microphone, and the induced 
oscillations were thereby considerably magnified in the 
microphone circuit. This circuit was also arranged in 
the same way as the former, and by means of another 
microphone the vibrations were transferred to another 
circuit, where their intensity was sufficient to actuate the 
diaphragm of an ordinary telephone receiver to such an 
extent as to render the sound perfectly audible. 

Mr. Watson described some experiments which he had 
shown to illustrate syntony, both by obtaining galvano- 
meter deflections and sparks in the secondary circuit. 

Dr. Lehfeldt asked how the circuit was tuned when it 
contained both a variable capacity and a variable self- 
induction. 

Mr. Shaw said that the values of the capacity and 
self-induction were connected with the vibration fre- 
quency by a formula given by Dr. Lodge. Starting with 
a known capacity, the necessary self-induction was cal- 
culated and small alterations produced by means of an 
iron core. 

Mr. Shaw then read a paper on ‘‘ An Electrical Micro- 
meter.” In this paper the motion of the centre of a tele- 
pase diaph was measured by means of a system of 

evers and a spherometer screw. ‘The screw, which had a 
pitch of 0.5 millimetre, and a head divided into 500 parts, 
pressed against the long arm of an aluminium lever. The 
short arm of this lever pressed against the long arm of 
another, and so on through three levers. In this way 
any motion of the spherometer screw was transmitted to 
a fine platino-iridium point close to a small platino- 
iridium disc fastened to the centre of the telephone 
diaphragm. Since the head of the eevee, could be 
accurately read to 0.1 of a division by means of a tele- 
scope, and since the system of levers minified any motion 
a hundredfold, it follows that an accurately observable 
twist of the spherometer head corresponds to a movement 
of a millionth of a millimetre, or 1 « « of the fine point. 
To test the action of the levers, the point was removed, 
and a convex lens was substituted. is lens formed one 
of a — by means of which Newton’s rings were pre- 
duced and observed. By means of an optical experiment 
the author has found that 0.1 of a division on the 
graduated head equals 1.033 uu at the platino-iridium 
point. The point and the diaphragm then formed part 
of a circuit containing an ordinary telephone, and the 
levers were so adjusted that the point just touched the 
diaphragm. A sharp check was then heard in the tele- 
phone. A small current was then sent through the 
electromagnets of the original telephone, and the dis- 
placement of the diaphragm was measured by turning the 
spherometer screw until the point just touched it, and a 
second click was heard. By carrying out a series of ex- 
periments of this description, a curve has been drawn 

showing the relation between current strength an 

diaphragm displacement. It is then interesting by exter- 
polation from the curve to find the movement which 
corresponds to the least audible sound. The author has 
done this, and finds that he cannot hear sounds if the 
amplitude is less than 0.37 «~u, A motion of 50 uu gives 
comfortable sounds, 1000 « “ uncomfortable sounds, and 
5000 # “sounds unbearably loud. Throughout the experi- 
ments it was necessary to get rid of extraneous vibration 
by means of india-rubber balls and door-spring suspen- 
sions, and by working at night. 

Professor Everett expressed his interest in the delicacy 
of the system of measurement, and asked if the micro- 
meter had been used to determine the form of the plate 
when vibrating. 

Mr. Phillips asked if experiments on the smallest 
sound audible had been made on different people, as it 
would be physiologically interesting to know if this 
minimum value were constant. 

. = Campbell asked if the sound was expected when 


eard, 

Mr. Shaw said he had not conducted experiments on 
the form of the plate when vibrating, although he had 
investigated its law of damping. He said the small 
sounds were expected, and the limit varied. 

The Chairman said he found it easy to rid galvano- 
meters and electrometers from extraneous disturbance by 
placing them on a block of stone resting on a thickness 
of 3 ft. or 4 ft. of slag wool contained in a hollow brick 


pillar. 

The ar oe adjourned until April 27, when the 
meeting will be held at eight o’clock in the Solar Physics 
Laboratory of the Royal College of Science. 








Biast-FuRNACES IN THE Unitep States.—The number 
of furnaces in blast in the United States at the commence- 
ment of March was as compared with 257 at the com- 
mencement of September, 1899; 192 at the commence- 
ment of March, 1899; 186 at the commencement of 
September, 1898; 193 at the commencement of March, 
1898 ; and 161 at the commencement of September, 1897. 
The weekly productive capacity of the furnaces in blast 
was as follows at the dates named: March, 1900, 292,642 
tons; September, 1899, 267,335 tons; March, 1899, 
228,195 tons; September, 1898, 213,043 tons; March, 
1898, 234,430 tons; and September, 1897, 185,506 tons. 
It will be seen that the weekly production experienced a 
check in February, although it is still considerably in 
excess of the corresponding weekly production twelve 
months since. The check in production in February is 
attributed to the increase in furnace stocks sold and 
unsold in the United States. These stocks amounted 
at the commencement of March to 185,152 tons, as com- 
pared with 148,336 tons at the commencement of Feb- 

; 127,346 tons at the commencement of January ; 
113,693 tons at the commencement of December ; 111,543 
tons at the commencement of November; and 120,541 
tons at the commencement of October. 





———— 
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LIMBER AND WAGON FOR 12-PDR. QUICK-FIRING GUN. 
CONSTRUCTED BY MESSRS. VICKERS, SONS, AND MAXIM, LIMITED. 
(For Description, see Page 412.) 





Fic. 57. Front View or LimBer. 





Fic. 59. Front View or Wacox, 














MARCH 30, 1900.] 


415 





ENGINEERING. 


THE “SENTINEL” AIR HOIST. 
CONSTRUCTED BY MESSRS. ALLEY AND MACLELLAN, ENGINEERS, GLASGOW. 














(531SA) 


THE animated and prolonged discussion which has 
taken place at the Institution of Mechanical Engineers 
at the last two meetings (see page 403 of this issue and 
page 280 of our issue of March 2) on pneumatic tools, 
shows the great interest which is felt by engineers in 
these very useful and handy appliances, which pro- 
mis tu greatly reduce the amount of hand work in 
engineers’ shops. We are quite certain to see a very 
great increase in the use of compressed air in the im- 
mediate future, particularly in the matter of light 
hoists, such as that illustrated.above, which possesses 
several novel features, and which has recently been 
put on the market by Messrs. Alley and MacLellan, 
of the Sentinel Works, Glasgow. The cylinders for 
all sizes are of cast iron, and the pistons and glands 
leather packed. Inthe top cover is formed a ball-and- 
socket joint which permits of the hoist being swung to 
aconsiderable angle in any direction. This, inmany 
cases, increases the radius of operation of a hoist, as it 
can collect its load from over a larger area. The 
construction of the operating valve is plainly shown 
in our illustrations, Tt is rovided with a clear index- 
plate showing how the valve has to be moved to lift 
or lower the load, and is worked by a T-handle, 
which in the larger hoists is fitted with two chains 
within easy reach of the operator. The plug or valve 
is separate from the spindle which is slotted to receive 
& projection on the plug. The latter is thus relieved 
of all jamming action ti to the pull on the handle. 
The valve-works with perfect freedom and is abso- 
lutely tight. The object of the small supplementary 
exhaust passage or bye-pass in the valve shell will be 
seen later. 

In the bottom cover are fitted two valves which form 
acombined air-saving and balancing device. The makers 
found, in using some old types of air hoists in their 
Workshops, that when light loads which required the 
use of, say, only one-half of the pressure, were being 
raised, wien the piston reached the top of the stroke, 
there was a great tendency to leave the valve open to 
“make sure.” This allowed the fall main pressure 
into the hoist, resulting in the use of twice as much 
alr as was required. In the ‘‘ Sentinel” hoist the 
action is as follows: The operating valve being left 
open, the height of the lift is determined by the posi- 
tion in which the small sliding collar is fixed to the 
Piston-rod by the operator. When the load has 
Teached the desired hei ht, the collar, rising against 
- saree shaped sliding sleeve, lifts the latter against 

elical spring, raises the air-saving piston valve 



































on the left-hand side, and cuts off the air supply. 
When a load is left for a considerable time at a fixed 
height, a small leakage of air may take place, and the 
piston-rod fall slightly, taking with it the adjustable 
collar. This allows the piston valve to move down- 
wards, admitting air till the piston-rod again rises to 
shut off the supply as before ; the renewal of air lost 
u a is thus continually and automatically 
effec 


If the load should become lightened, as, for example, 
when metal is being poured from a ladle supported by 
the hoist, the air in the cylinder expanding, raises the 
piston-rod, and the crosshead lifting the small relief 
valve to the right-hand side, allows the excess of air 
to escape. By the action of the piston valve, the hoist 
cannot use more air than is necessary for a given load, 
and by the combined action of the valves, a varying 
load may be automatically balanced within very 
narrow limits at any position of the lift. It will be 
seen from our illustration that the piston valve when 
shut closes the exhaust from the main outlet. On 
reversing the handle to lower the load, release first 
takes place through the bye-pass, to which reference 
has already been made, and when the pressure in the 
hoist has been reduced the piston valve opens and 
allows the air to escape through the main outlet. 

An air cushion is formed in the upper end of the 
cylinder by drilling a small hole near the top. The 

iston on nearing the end of its stroke blocks the 
a the remaining air forming a cushion and bring- 
ing the load saa oo” 8 to rest. In the event of a 
sudden failure of the air supply, the load is prevented 
running‘ down by the automatic closing of the check 
valve in the top of the vertical air pipe. 

These hoists are made in sizes from 4 in. to 20 in, 
in diameter with lifts from 4 ft. to 10 ft., and of 
capacities from 5 cwt. to 10 tons. 





STEINLE’S STEEL MERCURY 
THERMOMETER. 

A compact, handy, and reliable thermometer which 
will register temperatures up to 950 deg. Fahr. has, 
we think, been a long-felt want; for, although there 
are many kinds of pyrometers which give more or less 
accurate indications of temperature up to the point 
mentioned, they are not all of them as handy to use 
as might be wished. We think, therefore, that the 
Steinle steel mercury thermometer, of which we annex 





illustrations, ought to fill a useful place in many | E.C 


processes where it is necessary to obtain correct tem- 
peratures up to about 950 deg. Fahr. 

The principle of the instrument is as follows: A, in 
Fig. 1, is a strong cylinder cf mild steel, called the 
‘‘container,” which is closed at one end, and tapers off 
at the other to a very fine bore in a steel wire B, the 
bore being less than ¥ in. in diameter. This capillary 
wire B may be of any length, from 4 in. to 50 yards, 
and connects the container with a steel spiral spring C. 
This spring consists of a solid-drawn steel tube with 
thin walls, which are rolled flat until they meet 
within ;4, in., and are coiled as shown in the illustra- 
tion. The container, the capillary wire, and the spiral 
spring are filled with mercury, after which the upper 
end of the spring is hermetically sealed. The mercury 
is thus contained in strong steel walls, 

Now, if the mercury in the container is heated it ex- 
pands, and the surplus volume is forced into the spiral 
spring causing it to partly uncoil, thus making its free 
end rotate. If the temperature falls the mercury con- 
tracts, and the spring moves in the opposite direction. 
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The rotary motion of the spring is conveyed b 
means of the rod D, shown in Figs. 1 and 2, ug 
suitable gearing to the dial-hand of an indicator, 
which is very similar in appearance to an ordinary 
steam pressure gauge, and the temperature can be 
read off with ease. These thermometers are made in 
three principal types, viz. : 
1. The — type, suitable for temperatures not ex- 
ceeding 300 ee. ahr. 
ak e rigid type, for temperatures up to 950 deg. 
‘ahr. 
3. The flexible type, with long capil wire con- 
nection, which is available for dar eons te position, 
and any temperature up to 950 deg. Fahr. 
We understand that these thermometers are very 
durable. We ourselves tried one for some time, for 
taking the temperatures of flue gases from a stationary 
boiler, and found it work very satisfactorily ; it was 
also very easily applied. 
The general agent for the United Kingdom is Mr. 
Hermann Kiihne, 25-35, New Broad-street, London, 
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NOTES FROM THE UNITED STATES. 
DELPHIA, March 21. 

Tue American iron and steel markets have gained 
strength very suddenly during the pust few days. 
Up toa week ago, rumours and predictions of a decline 
in prices were frequent. Later inquiries for large 
quantities of material have been received and quota- 
tions have been made, but no particular importance 
was attached to this fact. Within a few days, how- 
ever, large orders have been placed for steel rails, 
structural material, billets, Bessemer pig, and other 
materials. The outlook is better than a week ago. 
Steel rails are selling at 35 dols. per ton. e 
projected mileage now ascertained is close to 60,000 
miles, a large portion of which will be built just as 
soon as material can be had. The extraordinary in- 
crease in traffic, the high margins made by most rail- 
roads, the excellent outlook for old rails in general, 
all contribute to encourage railroad building. The 
country is settling fast throughout the South and West. 
Cotton in the South has reached 9 cents so far, and in 
the West, cereals and meat stufis have brought good 

rices. The agriculturists throughout the West and 
Bouth are preparing to cultivate a much larger area 
during the coming year. Again, the new Currency 
Law, passed by Congress, and signed by the President, 
shows an increase in currency amounting to several 
hundred million dollars. . With this increase it will 
be possible to do a good deal that otherwise would be 
impossible. The iron trade is certainly in a good 
condition. Mills and furnaces are everywhere over- 
sold. During the past three or four days large orders 
have come in, and a good many of them have been 
turned down. There were several orders from 
Europe for 10,000 tons of pig iron which could not 
be sold. Foundry iron is thoroughly active and will 
now be more active. Mill owners are making inquiry 
for large quantities of forge. Merchant bar mills 
are crowded up to about June 30. Structural mills 
are oversold under orders for bridge-builders. | There 
is a heavy demand for old iron and steel rails, and 
prices have advanced 1 dol. a ton. All kinds of skelp 
are wanted, and the supply is below requirements. 
The financial situation is all that could be desired. 
The tinplate industry is in excellent shape, and the 
entire production is being promptly marketed and 
sold. Copper is looking upward on account of the 
heavy demand, both at home and abroad. There is 
nothing new in the coal trade beyond the fact that 
the stringency is perhaps more serious than was at 
first supposed. Goal will be considerably higher, 
because of the advance in wages averages about 10 per 
cent.; the freight rates are considerably higher than 
last year. The four leading coal roads delivering coal 
along the Atlantic coast estimate an increase of 
16,000,000 dols. in freight rates by coal alone. The 
consumers have to pay this increase in profit. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was fairly active 
on the pig-iron warrant market on Thursday forenoon, 
and the tone was very strong. Cleveland iron still took 
the lead, being in active demand for Germany, and as 
the price was very much higher than that of local iron, 
little of it was being brought in here, and Scotch iron 
was, therefore, being taken in its place. About 20,000 tons 
were dealt in, and Scotch rose 94d. per ton, Cleveland 
1s. 1}d., and hematite iron 9d. per ton. Scotch iron 
was within 2s, per ton of the highest point touched 
last year (75s. 7d. per ton), and Cleveland was 
6d. under it (75s. 6d.), while Cumberland hema- 
tite iron was 1s. 84d. above the highest figure 
(80s. 14d.) reached in 1899. In the afternoon some 
realising was engaged in, understood to be on London 
account, and prices lost the bulk of the forenoon gains, 
Scotch reaching 64c\., Cleveland 6d., and hematite iron 
2d. perton. The sales amounted to 10,000 tons, and the 
settlement prices were: Scotch iron, 73s. per ton ; Cleve- 
land, 74s. 6d.; Cumberland and Middlesbrough hematite 
iron, 81s, 6d. and 82s. 6d. per ton. The market opened very 
* flat on Friday, on cables received from America reporting 
decline there of 1 dol. per ton in the price of pig iron. 
There was a moderate recovery from the lowest point, but 
on the day Scotch lost 114d: per ton, and hematite iron 
93d. Cleveland was not dealt in, and sellers’ quotations 
were unaltered from those of Thursday. Only a small 
amount of business was cone, and the closing settlement 
prices were : 72s., 748., &03.:9d., and 833. per ton. A 
moderate amount of . business was done on Monday 
forenoon, and the tone was steady. About 15,000 
tons changed hands, and Scotch rose 1d. per ton, 
and Cleveland 3d., but hematite iron dropped 3d. 
per ton. Close on 10,000 tons changed hands in the 
afternoon, and the tone was firm, especially for Cleve- 
land iron, which rose other 44d. per ton. Scotch iron 
made another 1d., and hematite iron recovered 4d. 
ten. The settlement prices were : 72s. 3d., 753., 80s. 74d., 
and 82s. 6d. per ton. On Tuesday forenoon the pig- 
iron market was strong, with about 10,000 tons sold at 
appreciable advances. Scotch warrants gained 8d. per 
ton at 72s. 10d. cash, with buyers over. 
which was not dealt in, was quoted 14d. per ton 
up at 75s. cash buyers. Business was done in the 


ternoon at 73s. and 73s. 2d. cash, and at 73a, 54d. 
per ton one month, and the settlement prices were: 


Cleveland | and 


73s. 44d., 75s. 9d., 81s. 10}d., and 82s. 6d. per ton. 
About 15,000 tons of iron changed hands this forenoon. 
The tone of the market was exceedingly strong, and 
great nervousness was shown by the ‘‘ bears.” Advances 
ranging from 7d. to 1s. 3d. per ton weremade. The sales 
in the afternoon ranged between 10,000 and 15,000 tons, 
and prices remained very firm. The settlement prices 
were : 743, 6d., 77s., 82s. 6d., and 83s, 6d. per ton. The 
following are the quotations for makers’ No. 1 iron: 
Clyde, 84s. per ton ; Calder, 883. ; Summerlee and Gart- 
esos 90s. AS asec 6d. = y 1 ered rye all 

ip at eo ; Glengarnoc i at ros- 
san), 833. 6d.; Shotts (shipped ab ae Carron 
(shipped at Grangemouth), 87s. per ton. The follow- 
ing are the returns of the shipments of Scotch pig 
iron for the week ending last Saturday: For the 
United States, 125 tons; for South America, 164 
tons; for India, 210 tons; for Australia, 844 tons; for 
Italy, 1810 tons ; for Germany, 640 tons; for Holland, 
500 tons; for Belgium, 110 tons; for Spain and Por- 
tugal, 150 tons; for China and Japan, 100 tons; smaller 

uantities for other countries, and coastwise, 5292 tons, 
the total for the week being 10,285 tons. The heavy re- 
duction in stocks, and the great scarcity of iron in every 
district, induced considerable ‘‘ bear” covering, and to 
this much of the excited buying lately prevalent can be 
traced. On Friday the first reaction during this 
upward miovement occurred, when prices reacted 1s. 
per ton. The fall was due to the announcement of a 
reduction of 1 dol. per ton in American iron. Scotch 
makers’ prices have advanced sharply. A sale of 800 tons 
of Scotch pig iron—Calder brand—has just been made for 
shipment to Canada. It is aleo reported that 1000 tons of 
Cumberland hematite iron—Millom brand—have been 
shipped from the Clyde during the past week to the 
United States. One of the furnaces working on ordinary 
iron at Shotts has been blown out. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores sto 
at 187,474 tons yesterday afternoon, as compared with 
195,361 tons yesterday week, thus showing a reduction 
amounting for the past week to 7887 tons. 


Finished Iron and Steel Trades,—As the first quarter 
of the year draws to a close, more movement is apparent 
in the Scotch manufactured iron and steel trades, and 
consumers who have been holding back in the hope of 
getting better terms, are now evincing some disposition 
to arrange forward business. Notwithstanding the tem- 
porary lull of the past two or three weeks, prices have 
still gone on hardening, and oe ently the following 
communication to Messrs. James C. Bishop and John 
Cronin, joint secretaries of the Scottish Manufactured 
Iron Trade Conciliation and Arbitration Board, was 
not unexpected: .‘‘149, West George-street, Glasgow, 
March 26, 1900. Gentlemen,—In terms of the remit, 
I have examined the employers’ books for January and 
February, 1900, and I certify that the average realised 
net price at works brought out is 8/. 0s. 0.11-16d. ~% 
ton.—I am, Gentlemen, your obedient servant, John M. 
MacLeod.” The effect of the above will be an increase 
of 5 per cent. in the wages of the workmen dating from 
Monday, April 2, 1900. Makers are encouraged in hold- 
ing for full rates by the further sharp rise in the specula- 
tive market and the strong advices from the Continent, 
where for fresh forward business no concessions are 
to be secured. American advices are still of a waver- 
ing character, one report being to the effect that 
further large interests had m sold well into the 
summer, and others that output in the States is 
not moving off so freely. Should this latter fact be- 
come more prominent, the fear would, of course, 
revived of the Americans finding an outlet for surplus 
stock in European markets, and the fact would quickly 
influence our iron. and steel trades. Be that as it may, 
makers held for the full revised lists, although consumers 
continued to confine their wants to dire necessities. The 
lull in shipbuilding precludes the possibility of makers 
securing an equivalent rise on ship-plates. Makers of 
finished iron have booked some fresh work, but not ver 
heavy orders, as the ruling quotations are frightening o 
buyers. Light castings have also suffered from a like 
cause. Tubemakers report no change in the position, as, 
indeed, do all others engaged in allied trades. 


Sul; of Ammonia.—This commodity is firm at 
12/. 5s. per ton f.o.b. Leith, spot. Business has been 
done at that price for April delivery. 


Shotts Ammonia Works.—A serious disaster occurred 
last Saturday morning at the ammonia works connected 
with Shotts Iron Works. They were erected many years 
ago by Messrs. Dempster and Co., 
them they were owned, or leased, and worked. Latterly 


they have been able to get delivery of 20 to 24 or 
25 tons _ week with five furnaces going, but one 
of the blast-furnaces has quite lately been blown 


out, so that the yield will be to some extent affected 
by the reduction in the number of furnaces in 
force. Early in the morning a series of explosions took 
~~ in one of the scrubbers rising to a height of about 
20 ft.; and they were followed by a serious fire which 
was extin by the Newmains Fire Brigade from 
Coltness Iron Works some four or five miles distant. 
By the timethat Mr. Walker, manager of the ‘‘sulphate” 
works, came on the ground the scrubber had fallen in 
front of the blow furnace, and. had become a com- 
plete wreck. Only one man, John M‘Knight, was 
within the range of accident, and he suffered so 
severely that he had to be taken to Glasgow Royal 
Infirmary, but his injuries proved fatal on Sunday, 
consequently an official inquiry will have to 
held as to the causes of the disaster. The blast-furnaces 
were at once left idle until a clearance of the wreck was 
made. By-and-by the other scrubber will be connected 





with the furnaces, and things will go on as formerly. 





hester, and by | Th 


Both Mr. Walker and Mr. Turnbull, the manager of 
iron works, directed operations on Saturday. ” 

Glasgow ys a Market.—Copper was not dealt j 
Thursday. n the afternoon the prices were pol 
nominal. No business was done on Friday, and the price 
asked in the afternoon was 78/. 15s. per ton cash. On 
Monday forenoon there were cash buyers at 78/. 7s. 6d. 
per ton, but without sellers. The market was quite 
nominal in the afternoon. The market was quite idle on 
Tuesday. Copper was quite neglected to-day. 


New Shipbuilding Contract.—Messrs. Fleming and Fer. 
gusson, Limited, Paisley, have received an order from 
the Government of Queensland for two powerful twin. 
screw steel steamers. They are for special service in the 
colony, and will be delivered there by the builders under 
their own steam. 


Contracts od Locomotives.—Messrs, Reid, Neilson, and 
Co., Hyde Park Works, Springburn, Glasgow, have re. 
ceived an order for a dozen locomotive engines for the 
Rhodesian railways, and ten engines for the Egyptian 
railways. 

A Memorial Lighthouse.—The plans for the beacon 
light to be erected at Duart Point, Mull, as a memorial 
to the Jate Mr. William Black, the novelist, have been 
ae age by Mr. Leiper, the Scotch architect, and the 
tender of Messrs. M‘Dougall, of Oban, having been 
accepted, the work will shortly be commenced. The cost 
of the light will be approximately 11007. The American 
committee have sent 200/., and it is hoped the balance 
of 1807. now required will be soon contributed. The 
Northern Lighthouse Board are of opinion that two 
wrecks which took place in the Sound of Mull during 
the et would have been avoided if the light had then 
existed. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. Charles Cammell and Co., Limited.—At the 
annual pms J of shareholders in the above company 
held to-day, the chairman (Sir Alexander Wilson) said 
he thought a profit for the past year of 244,689, 
a dividend of 17$ per cent., and the carrying of 
76,0002. to reserve would be satisfactory to the share- 
holders. In explaining various items in the balance. 
sheet, he said they had expended large sums in ex- 
tensions and in the development of their ore mines 
in Spain. They had, no doubt, read what had been 
said about the supplying of armour-plates to Her 
Majesty’s Government. He assured them that there 
need be no alarm on that score as far as Sheffield was 
concerned, and their company in particular. Any demand 
that might be made upon them would be quite within 
their capacity, and in case of necessity they were pre- 
pared to go still further and increase their output to meet 
the requirements of the British Admiralty, whatever 
they might be, notwithstanding the fact that during the 
last two or three years they had been spending enormous 
sums in extending their armour-plate plant. With regard 
to the reservists, about 100 of their men had been called 
up. Their situations were being kept open, and those 
dependent upon them amply provided for. The report 
was adopted, the dividend declared, and the retirin 
directors, Sir H. Watson, Mr. J. Duffield, and Mr, 8. 
Roberts were re-elected. 


Railway Extensions in Yorkshire.—A detailed estimate 
of the cost of the new works proposed to be constructed 
under the North-Eastern Railway Company’s Bill for the 
— session shows the total to be 1,006,012/. The 

ollowing are some of the details of the estimate: New 
railways, widenings, and improvements in Northumber- 
land, Durham, and Cumberland, 651,526/.; proposed 
railway from the York and H te Railway ab 
Wetherby, 141,700/.; widening of the York and Nor- 
manton Railway from Burton Salmon to Milford Junction, 
50,304/.; widening of the same railway from Church 
Fenton Ulleskelf, 17,6947. ; and from Copmanthorpe to 
Chaloner’s Whin, 19,948/.; widening of the Leeds and 
Selby Railway between Neville Hill and Crossgates, 
43, 5062. ; engpmey Ped the Hull and Selby Railway be- 
tween Hessle and erriby, 57,0762. ; new roads, 24,2582. 
To cover this expenditure Parliament is to be asked to 
increase the capital powers of the company by 1,500,000. 


Pirating of Sheffield Marks.—A prosecution has been 
commenced of certain German cutlery manufacturers 
for having supplied to a Sheffield firm cutlery manufac- 
tured in Hota sag and stamped ‘‘ Warranted Sheffield. 

e case is expected to come on shortly before the court 
at Elberfeldt. The Solingen Chamber of Commerce are 
actively assisting in promoting the prosecution, on the 
ground that reputable houses in that country are losers 
rather than gainers by fraudulent practices of others. 


The Protection of the Holderness Coast.—A movement 
is on foot for protecting the Holderness coast from 
further erosion. The astonishing statement was made at 
a meeting at Hull, that while formerly the rate of erosion 
was about 4 or 5 yards per annum, during the last 10 
years it had been from 10 to 13 yards _ year. The land 
affected along the 45 miles of coast from Spurn to Bri 4 
lington would be worth 44 millions sterling. Quite 4 to 
miles had been lost, re ting a value of nearly 64 mil- 
lions. The cost of the scheme for Waopine erosion is 
roughly estimated at frome 135, 0002. ot Son, wae 
is to raise, if it is gone on wi y a 
owners of the land affected. é 

moe and ee Asap very strong comple 
of the scarcity of iron, opinion is hel j 
quarters that uotations for finished qualities will go 





higher yet. All branches of the steel trade are well em- 


ployed, both on home and foreign account. Firms 
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with the Continent say that the strikes in Bohemia and 
other coal centres have adversely affected business. 


Coal and Coke.—The demand for all classes of coal is 
about equal to the supply and prices are firm. It is not 
expected that values of house coal will be changed as 
usual on April 1, as supplies are still scarce. The coke 


trade is very brisk. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

Tne Cleveland Iron Trade.—Yesterday the attendance 
on Change here was large, the market was very animated, 
and a fair amount of business was transacted. Quotations 
for pig iron moved upwards, and there were many com- 

ints of the short supply. In the early part of the day, 
No. 3g.m.b. Cleveland pig iron sold at 75s. for prompt 
f.0.b. delivery ; but later on sellers would not quote below 
1s, 6d., and they reported that they were able to get 
it. No. 1 Cleveland pig was put at 77s. 6d.; No. 4 
foundry, 74s.; grey forge, 73s.° 6d.; and mottled and 
white, each about 72s.6d. Middlesbrough warrants opened 
at75s., and by the close of the market advanced to 75s. 6d. 
cash buyers. East coast. hematite pig iron was a good 
deal inquired for, and it was said to be even more 
difficult to obtain than ordinary Cleveland. Sales were 
recorded at 85s. for early delivery of Nos, 1, 2, and 3, 
and that was about the general market quotation. There 
was nothing doing in Middlesbrough hematite warrants. 
Spanish ore was steady and firm. Rubio was fully 21s. 
ex-ship Tees. To-day the market continued on its up- 





ward flight. Buyers, however, hesitated to follow the | ogeq 


rapid upward movement, and the amount of business 
transacted was limited. At the same time, those who 
needed iron for early delivery were obliged to pay 
the advanced rates named. No. 3 Cleveland pig was 
put up to 77s., No. 1 Cleveland to 793., and mixed 
numbers of east coast hematite to 87s. 6d.,. while 
Middlesbrough warrants, after bouncing up to 77s., eased 
alittle, and closed 76s. 104d. cash buyers, with sellers at 
77s. 14d. Other quotations were unaltered. It is really 
very difficult to understand how the huge demand for pig 
iron is going to be met. - There is every reason to believe 
that over the spring and summer months the requirements 
will be greater, and already not only is the output fully 
taken up, but stocks are practically exhausted. . Makers 
have practically no iron in hand, and in the warrant 
stores there is only some 40,000 tons of Cleveland pig and 
6000 tons of hematite iron. Shipments are excellent, and 
promise to improve, while inland deliveries are also heavy. 


Manufactured Iron and Steel.—In the manufactured 
iron. and steel industries there is continued great rag 
and prospects are good. Prices all round are very stiff, 
with a strong upward tendency, and though they are not 
quotably pie 5 more than the market rate is frequently 
paid, especially in cases where early delivery is insisted 
on. Some producers are so busy that they do not care 
to book further orders just at present. Common iron 
bars are 9/. 53.; best bars, 97. 153.; iron ship-plates, 
81. 7s. 6d. ; iron ship-angles, steel ship-plates, and steel 
ship-angles, each 8/, 5s.—all less 24. Heavy steel rails 
7l. 103, to 77. 12s. 6d. net. 


Advance in Wages.—The official return of the accoun- 
tant to the Board of Conciliation and Arbitration for the 
manufactured iron and steel trade of the north of 
England shows that under the sliding-scale arrange- 
ments, there will be a further rise of 3d. per ton on 
puddling and 24 per cent. on all other forge and mill- 
wages to take effect from April 2. The average net 
Selling price for the two months ending February 28 
has been 7/. 63. 10.51d., as against 6. 17s. 10.27d. 
for the preceding two months, and 5/. 133. 2.86d. in 
the corresponding two months Jast year. The out- 
put was 26,188 tons, against 27,664 tons for the pre- 
ceding two months, and 25,382 tons for the corre- 
sponding period a year ago.. The average net selling 

ices were: Rails, 67, 17s. 10.14d.; plates, 67. 17s. 7.08d.; 
bars, 7/, 15s, 0.87d.; angles, 7/. 5s. 4.82d. The advance 
m wages this year now reaches 9d. per ton on puddling, 
and 74 per cent. on other wages. 


Coal and Coke.—There is a good demand for gas coal, 
but much of the delivery is on old contract at compara- 
tively low prices. There is no alteration in bunker or 
manufacturing coal. Coke is in excellent demand, an 

large supply does not fully meet the requirements. 


Average blast-furnace qualities are fully 27s. delivered | will be 
re, 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has been quite 
ie good as had been anticipated by colliery managers and 
ders, and prices have been maintained with firmness ; 
the best descriptions have made 22s. to 23s. per ton, 
While secondary qualities have brought 19s. to 19a. 6d. 
Per ton. House coal has shown scarcely any change ; 
No. 3 Rhondda large has been quiet at 20s. to 23s. per 
_ Coke has generally brought former terms, foundry 
cage — 328. to - per ton; and ae 
‘ 3. 8. per ton. regards iron ore, the best 

rubio has been quiet at 20s. to 20s. 6d. per ton. 


oan New Royal Yacht.—Work on the new Victoria and 

Ibert is steadily progressing, but it is now feared that 

 senged —_ — oe place ge the end nit J por 
ms of to) ™m are being removed, an 

200 tons of ballast will be built i into her hull. 

ai Trafic on the South-Western Railway.—The annual 

ae of the headquarter traffic staff and station masters 


d | Liirman discusses carborundum as a substitute for ferro- 


(Qowel ere presiding over a numerous assembly. 
he chairman, in proposing the toast of the evening, said 
that since October last the London and South-Western 
Railway had conveyed over its system no less than 167,552 
officers and men, and out of that number 103,475 were 
embarked from the company’s docks at Southampton. 
is —— to all ee the ey had — ted 
orses, guns, an military wagons. erring 
the general traffic of the company, the chairman said that 
since 1897, when it was thought that the South-Western 
Railway had et gw se point, — had — = 
enormous increase in both passengers and goods equivalen 
to about 80 trains per day. 


Great Western Ratiway.—If the Cardiff Town Council 
and the Great Western Railway Company can come to 
terms‘upon a Bill which the company is promoting this 
yor in Parliament, some important improvements will 

made in western Cardiff. With the exception of 
an occupation road leading to the sanatorium, the whole 
of the level crossings in Canton will be replaced by 
bridges. Mr. Harpur, the Cardiff borough engineer, had 
a consultation wit the he a of the Great Western 
Railway pee of at P; my, te a few days since, 
upon clauses which the Town Council requires the com- 
pany to insert in its Bill, and it appears that the com- 
pany is prepared to meet. the local authorities in a fair 
and even a generous spirit. 


Powell Duffryn Steam’ Coal Company.—In their report 
for 1899 the directors of this company state that the 
condition of the collieries has been well maintained. 
The output of coal for the year was slightly under 
2,000,000 tons, and this quantity would have been ex- 
ed had there not been difficulties in connection with 
the pumping arrangements at the East Elliott Pit. 
Operations connected with the sinking of the pits at 
ee have been much delayed by constant water 
troubles. The deepening of the Cwm Noet pits has been 
completed. New sidings and screens are nearly finished. 
The directors recommend a dividend on the ordinary 
shares at the rate of 7 B cent. per annum, and that 
27,1152. 7s. 2d. be carried forward. This is the highest 
dividend which can be declared while any of the com- 
pany’s 5 per cent. debentures are outstanding. 


Coal for Russia.—Some a appears to 
have prevailed with respect to the terms of contracts 
laced at Cardiff by the administration of the Ruasian 
uth-Kastern State Railway. The price obtained by the 
contractors was stated to be between 30s. and 3ls. per 
ton, — coal freight and insurance. The rate of 
freight to Odessa at the present time is about 12s. per 
ton, and when that amount and the insurance premium 
are deducted, the free-on-board price would not be more 
than 18s. per ton, or from 3s. to 4s. per ton below the 
current market value of the best steam coal at Cardiff. 





MISCELLANEA, 

THE traffic receipts for the week ending March 18, 
on 33 of the principal lines of the United mage yn 
amounted to 1,717,176/., which was earned on 19,865? 
miles. For the corresponding week in 1899 the receipts 
of the same lines amounted to 1,652,579/., with 19,6044 
miles open. There was thus an increase of 64,5977. in 
the receipts, and an increase of 261} in the mileage. 


The Italia Militare e Marina states that the type of 
the new field gun for the Italian Army has been at last 
selected. It is the 3-in. gun submitted by the Turin 
arsenal. The breech mechanism will probably be that 
invented at the Naples arsenal, which will also supply 
the gun carriages. The new guns will be supplied to 
96 batteries of six guns each, and the Italian Minister 
of War expects the whole of them to be delivered in the 
course of 15 or 16 months. 


A correspondent of the 7imes asserts that at the out- 
break of the present hostilities the supply of cordite had 
fallen to a dangerously low figure, and, as a consequence, 
such great pressure has been put on the factories, that it 
has been impossible to exercise due care in the manufac- 
ture. He asserts that a batch supplied recently toa war- 
ship has es ignited in the magazines. - The 
writer further declares that no thorough investigation of 
the circumstance has as yet been made. 


In a paper published in Stahl und Fisen, Mr. Fritz 


silicon in steelmaking. The {substance in question is, it 
i remembered, a product of the electric furnace, 
Its composition averages 62 per cent. silicon, 35 per cent. 
carbon, 1.5 per cent. iron, and 1.5 per cent. aluminium, 
ther with traces of calcium and magnesium. It is 
quite free from sulphur and phosphorus. It is, more- 
over, an endothermic body, and yields a considerable 
amount of heat when a In use, 88 lb, of it 
are equivalent to 550 lb. of ferro-silicon, but at present 
prices it, the latter, is more economical, the carborundum 
costing in the neighbourhood of 1602. per ton. 
A rapid process of brickmaking is now being worked at 
Coswig, in Germany, being the invention of Mr. W. 
Olschewsky, a Russian engineer. The bricks are made of 
a mixture of slacked lime with sand, and are moulded in 
a press. They are then exposed in a cl chamber to 
steam, at a pressure of about 100 1b. per square inch for 
period of 12 hours. The proportions of sand and lime 
— with the kind of brick to be produced, the content 
of the last-named gt penspe having an extreme range of 
from 4 per cent. to 10 per cent. of the total. The bricks 
in question have a one gravity of about 1.88, and a 
crushing strength of 220 tons per square foot, and are 
porous, absorbing 13 per cent. of their volume of water 
on immersion. 





a London and South-Western Railway was held on 
nesday at the Freemasoris’ Tavern, Mr. C. J. Owens 


of iron and steel in India has just been published by the 
Indian Government. Considerable deposits of iron ore 
are, he states, available, those in Madras Presi- 
dency being the best in point of quality. Limestone 
can also, he states, be obtained, amongst other quarters, 
from the Andaman Islands, where t are enormous 
deposits of seashells. As to fuel, early experiments with 
Indian coal were far from favourable, as the coke pro- 
duced was soft and friable; but more recent experiments 
have shown that certain collieries produce coal from 
which an excellent coke can be pespeee. On the whole, 
aed en ee I yen a ea — ae on . suffi. 
cien’ le, and equi wi ern machinery, 
woul incl seabebiliey fa well, oe 
An article in‘a recent issue of the Australian Mining 
Standard calls attention to the unsatisfactory nature of 
the mining laws in the Australian colonies, which now 
absolutely prohibit the development of many valuable 
low-grade properties. In Tasmania these laws provide 
that one man must be employed for every acre 
and as a low-grade ig og must necessarily be ex- 
tensive, the observance of the law would necessitate the 
engagement of a whole army of men for whom no employ- 
ment could be found ae Oe usually —— period 
of shaft-sinking or tunnel-driving. In other Austra- 
lian colonies the conditions are less onerous, and in cases 
special leases under much more favou terms are 
granted by the Governments. The Tasmanian Govern- 
ment, recognising that their present regulations are a 
check to the industry, are now proposing to revise them. 


In a note to the ‘Journal of the Society of Chemical 
Industry,” Mr. Oscar Guttmann, M.1.C.E., draws atten- 
tion to a remark of Heise, who points out that on account 
of the suddenness of an explosion the surrounding air 
may be so highly compressed as to be heated to a very 
hig! temperature. hus, a compression of 200 atmo- 
spheres would cause the temperature to rise to 1060 deg. 
nt.; and since explosives in bore-holes can exert a 
——- of 6000 to 8000 atmospheres, the heat pro- 

uced by this compression would of itself suffice to ignite 
a gaseous mixture in the neighbourhood. Some experi- 
ments confirming this view are summari by Mr. 
Guttmann. Two cartridges of an ammonia nitrate safety 
explosive were suspended a short distance apart and fired 
simultaneously, a photograph being taken at the same 
instant. There showed a luminous flash at the meeting 
place of the two waves of explosion, which is attributed to 
the air at this point being so highly heated by compression 
as to become luminous. 


In the fourth and last of his course of Cantor lectures 
on “The Pho phy of Colour,” given at the Society 
of Arts this , Mr. E. Sanger Shepherd discussed the 
application of the trichromatic method of colour photo- 
graphy to the printing press. Dealing first with the 
at jressongee of the printing surfaces, he described the 
alf-tone screen for half-tone negatives, and ig 
how they were reproduced on a copper plate by the 
“‘enamelling” process. Coming next to the actual 
printing of the pictures, after suitable plates had been 
prepared, he spoke of the colours and coloured inks 
employed. With the latter there was some difficulty, 
for it was not easy to find such as were sufficiently 
permanent. However, the problem, so far as the 
crimson and greenish-blue were concerned, had been 
fairly satisfactorily solved, though a permanent and 
transparent yellow had not yet been discovered. As to 
the conditions of printing, smooth even-surfaced papers 
were required. But so far only ‘coa' papers were 
practicable, and, unfortunately, these deteriorated very 
rapidly. What was still wanted was a paper that would 
pull the ink from the fine dots of the half-tone block, and 
yet not have the glossy surface, which was by’ many 
persons regarded as inartistic. It was important that 
the printing press should give a strong solid impression, 
and ‘have ample capacity. The great difficulty was to 


pressions, and many attempts had been made at im- 
provements in that respect. Mr. Shepherd concluded 
with an en of the Orloff colour-printing ma- 
chine, which he ed as overcoming this difficulty 
of inaccurate register. 





Gas AT Paris.—The gas revenue of the Parisian Com- 

y for Lighting and Heating by Gas amounted in 
p pot Bee to 387,100/., as com with 365,924/., showing 
an increase of 21,176/., or 5.79 per cent, 





Tuer British Fire PREVENTION CommitTrer Trsts,— 
An important series of tests was again undertaken on 
Wednesday afternoon by the Fire Prevention Committee 
at its testing station near Regent’s Park. Sir John 
Taylor, K.C.B. (H.M. Office of Works), and Mr. Arthur 
Cates (Crown gr eg resented the Council, and 
Mr. Edwin O. Sachs the Executive. There was an 
unusually large attendance of members and visitors, 
including the leading district surveyors and repre- 
sentatives of the local authorities. One of the tests 
was with a floor of wood joists with concrete fill- 
ing, and a plaster ceiling on expanded metal lathing ; 
the concrete, however, protected the joists from below. 
This floor was subjected to a test of a gradually 
increasing fire reaching to a temperature of 2000 deg. 
Fahr. for a period of 2 hours, followed os the application 
of water. Two doors were also tested, one of three- 
thickness deal, 2hin. thick, and the other of teak with 
a skeleton of 2 in. solid material, but the panel in two 
thicknesee>. This test was of about an hour’s duration. 
Am the recent tests applied for are two by the 
British Uralite Company uralite ), and one by 





A report by Major R. H. Mahon on the manufacture 


boards 
Messrs. G. W. Williams and Sons (fire blinds), The next 
testing day will be Wednesday, April 11. 
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NOTICES OF MEETINGS. 

InstrrotTion oF Civit EN@ingers.—Tuesday, April 3, at 8 p.m. 
Papers to be read and discussed: ‘' Economical Railway - 
struction in New South Wales,” by Mr. Henry Deane, M.A., 
M. Inst. C.E.; and ‘The Toco; Railway,” by Mr. Robert 
Stirling, M. Inst. C.E. At this meeting the last ballot for members 
for session 1899-1900 will be taken. — Students’ visit, Friday, 
March 30, at 1:45 p.m., to the Cement Works of Messrs. John 
Bazley White and Brothers, Limited, at Swanscombe. Train 
from Charing Cross (West End) at 12.47 p.m., or from London 


Friday, April 6, at 8 p.m. . Paper to be read : eee & 
Struts with and without Lateral E Loading,” by Mr. H. E. Wimperis, 
Wh Sc., Stud. Inst. C.E. 

Roya Institution oF Great Brirain.—Friday, April 6, at 
9 o’clock, Professor Dewar, M.A., LL.D., F.R.S., M.R.I. Subject : 
“Solid Hydrogen.” Afternoon lectures next week, at 3 o’clock. 
On Tuesday, April 3, Professor E. Ray Lankester, M.A., LL.D., 
F.R.S., on “ The Structure and C ication of Fishes” (Lecture 
XII.). On Thursday, April 5, Mr. Halford John Mackinder, 
M.A., on ** Equatorial East Africa and Mount Kenya (Lecture III.). 
On Saturday, — 7, The Right Hon. Lord Rayleigh, M.A., 
D.O.L., LL,D., 80.D., F.R.8, MRL, on “Po Light * 
(Lecture V.). 

INSTITUTION OF ELECTRICAL ENGINBERS: STUDENTS’ MEETING. 
—Wednesday, April 4, at 7.30 p.m., in the library of the Insti- 
tution, 28, Victoria-street. The following paper will be read : 
(Stadenty Driving in Workshops,” by Mr. J. H. Johnson 

judent). 

Society or Enomvesrs. — Monday, April 2, at the Royal 
United Service Institution, Whitehall. A paper will be read, 
entitled, ‘‘ Disinfection of the Maidstone Water Service Mains,” 
by Dr. G. Sims Woodhead, M.A., and Mr.W. J. Ware, Memb, 
Brit. Assoc, of Water Engineers. The chair will be taken at 
7.30 p.m. precisely. 

Tue InstiTvTION oF JuNIOR Enaingers.—The sixth ordinary 
meeting of the nineteenth session will be held at the Westminster 
Palace Hotel, Victoria-street, at 8 p.m., on Friday, April 6, when 
a paper will be read on ‘‘ A Comparison of Railway Bridge 
Structures of Moderate Dimensions and of Methods of Determin- 
ing their Working Loads,” by Mr. Eustance W. Porter, hb 
M. Inst. C.E., Member, of London. 

Society. or Arts.—Monday, April 2, at 4.30 p.m. Foreign and 
Colonial Section. ‘ The Century and our Colonies,” by the Right 
Hon. Sir Charles Wentworth Dilke, Bart , M.P. The Right. Hon. 
Lord Strathcona and Mount Royal, G.C.M.G., LL.D., will preside. 
—Tuesday, April 3, at 8 p.m. Applied Art Section. ‘ Process 
Engraving,” by.Mr. Carl Hentschel. William Luson Thomas will 
as ae April 4,at 8 p.m. ‘Cotton Supplies,” by 

r. John A. Banister. 

Nortu-East Coast INSTITUTION OF ENGINBERS AND SHIPBUILDERS. 
—Friday, March 30, at 7.30 p.m., in the lecture hall of the 
Literary and Philosophical Society, Westgate-road, Newcastle- 
upon-Tyne. Paper on ‘The British Naval Engineer; His Pre- 
- Position and Influence on our Sea Power,” by Mr. D. B. 

orison. : 

CLEVELAND INSTITUTION OF ENGINEERS.—The fifth meeting of 
the session will be held Monday evening, April 2, at 7.45 — 
in the Friends’ Adult School, Mill-lane, Stockton. per on 
‘* Automatic Coal Weighing and Recording Machine ” (Lantern 
Illustrations) by Mr. Charles Ingrey, A.M.1I.C.E., Westminster. 

INSTITUTION OF NavaL ARCHITECTS.—In the Hall of the Society 
of Arts, John-street, Adelphi, on Y emg 4,5,and6. The Right 
— the ton yo ba e ig _ of ee Inst tu- 

on, occupying the — , April 4, morning meet- 
ing, at 12 Delock : Annual eet Coon: Address by Chair- 
man ; Presentation of the Gold Medal to Mr. J. Bruhn, B.Sc., and 
of the Premium to Professor W. E. Daiby, M.A., B.Sc. The fol- 
lowing — will then be read and discussed : ‘‘The Japanese 
Navy,” by Rear-Admiral C. O. P. Fitzgerald. ‘‘A Short Account 
of Some of the Changes which have been Introduced into the 

'ypes, Sizes, and Construction of Ships, during the Period of M 
Connection with Lloyd’s Register,” by Mr. B. Martell. _“ Experi- 
mental Work on the Rolling of Ships on Waves,” by G, 
Russo, Royai Italian Navy.—Thursday, April 5, morning meet- 
ing, at 12 o’clock: ‘‘ On Large o Steamers,” by Professor J. 

. Biles. ‘* The Practical Results of Some Innovations in Modern 
Shipbuilding,” by Mr. A. B. Wortley. ‘‘ The Strength of Ellip- 
ical Sections under Fluid Pressure,” by Captain G. W. Hov- 
gaard. ‘‘On Yacht Measurements, together with Some Remarks 
on the Action of Sails,” by Mr. H. C. Vogt. Evening meeting. 
at 7 o'clock: “‘On the Balancing of Steam ines,” by Herr 
Otto Schlick. ‘‘The Engines of the Corvette Jeneral Baque- 
dané,” by Mr. M. Sandison. ‘On the Uniformity of Turning 
Moments of Marine Engines,” by Professor Lorenz.—Friday, 
April 6: ‘The Pressure on an Ioclined Plane, with Special Refer- 
ence to Balanced Rudders,” by Professor H. 8. Hele-Shaw, 
F.RS. ‘On the Action of Bi Keels,” by Professor G. H. 
Bryan, M.A., F.R.S. ‘On the Influence of Depth of Water on 
the Resistance of Ships,” by Major Guiseppe Rota, Royal Italian 
Navy, member. Evening meeting, at 7 o’clock : ‘‘ On Mysterious 
Fractures of Steel Shafts,” by Signor Roberto Schanzer. ‘‘ 
rosion and Failure of Propeller Shafts,” by Mr. A. Scott, 
Younger, B.Sc., member. The annual dinner of the Institution 
will be held on Wednesday, April 4, in the Grand Hall of the 
Hotel Cecil, Strand, at 7.15 a.m. 
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MUNICIPAL TRADING. 
Tue public will receive with satisfaction the 


they support the appointment of a joint committee 
of both Houses to inquire into the subject of 
municipal trading. There is hardly anything upon 
which the public more need enlightenment at the 
present time than this question of swamping private 


sponsible rule of publicly elected bodies. It seems 
as if we are abandoning all the old traditions and 
characteristics that have served us so well in the 
past, and which have put England at the head of 
the world as a great ing and manufacturing 
community. It used to be the commonplace 
of British writers and speakers that we had 
established ourselves so well, not only in this 


Bridge at. 1.1 p.m. to Greenhithe Station.-—Students’ meeting, | b 


over the world, by the individual energy and 
enterprise of the men of our race. Freedom, 
the ce of failure, hope of reward, all tend to 
roduee a people self-reliant and true. The work- 
ing of natural economic laws punishes folly or 
sloth, strong and energetic men rise, the weak and 
foolish are pushed down ; the unfit are not coddled 
into prolonged survival to the detriment of the 
reed. It was an article of faith that if six Britons 
be down in a new country each will build a house, 
and then start to trade; of six Frenchmen, three will 
join to form a bureau to regulate the work of the 
other three, and incidentally provide themselves 
with official itions ; six Germans will do much 
the same thing in a somewhat different fashion ; 
Italians bask in the sunshine, if there is any; 
Russians take service; Scandinavians and Dutch- 
men affect solitude ; Spaniards, too proud to work 
themselves, seek the labour of others, orstarve. It 
was only the Anglo-Saxon who vigorously carved 
out his own destiny and forced the road to success. 
All this, we said, with almost pardonable egoism, 
was owing to our free institutions, the absence 
of bureaucratic control and official leading strings. 
We were great by the voluntary effort of each unit 
of the population. In short, men learned to think 
and act. 
- That was the kind of thing one heard and read 
not many years ago, before the new socialism be- 
eame fashionable; but what do we see now? 
Municipalities are to take us by the hand, they are 
to dry-nurse trade; they are to do everything. 
Here is a list: “Banking, pawnbroking, coal 
supply, saddlery, telephones, tailoring, manufac- 
ture of electrical fittings, of the residual products 
of gas, supply of apparatus for games, i 
baths, cold air stores, refrigerators, estate agency, 
rinting, and constructing lifts!” That is the cata- 
? e of trades in which municipalities are now 
asking Parliament to give them leave to engage, 
according to a paper contributed by Lord Avebury 
to the London Chamber of Commerce. The pleas 
for these powers are based on various reasons, 
but they may nearly all be reduced to the 
statement that those private individuals engaged in 
various industries are making too much money, so 
their profits ought to be taken away and given to 
‘*the rates.” This is a very strong argument to 
those who are not making the money but who pay 
the rates ; yet is it quite sound? A municipality 
owns, say, the water supply of a town, and charg- 
ing only a legitimate rate, makes a profit of 10,0001. 
in @ year. t we are in the habit of being told 
is sheer gain to the ratepayers ; they are isddely 
richer by that amount, t us mip, however, 
thatthe water supply belonged to a local magnate, 
and he pocketed the 10,0001.; still the town would 
probably gain possession of it, or a larger part of 
it, sooner or later. The proprietor would pass it 
on to the butchers, bakers, upholsterers, lawyers, 
doctors, and other inhabitants. Of course, this 
statement would have to be modified to the extent 
that the proprietor may spend his money elsewhere, 
say in London, but at any rate the 10,0001. would find 
its way into a large number of pockets, as it would 
in the case of it being given to the ratepayers for 


Cor- | the reduction of rates. 


It is not to be disputed that a distribution of 
wealth is better than its over concentration, 
although even very rich men have their place of 
usefulness. If our prem proprietor of water 
works owns a large park which he shuts in with a 
brick wall, allowing no one to share the enjoyment 
of it, and producing nothing on it; if he mono- 
polise the labour of a large number of men in 
producing things simply for his personal indulgence ; 
or if hé, in some other way, difficult to think of, 
wastes, to a large extent, the labour and natural 
resources of the country solely for his own pleasure, 
then, and only then, can full weight be given to 
those who claim every advantage for equal dis- 
tribution of wealth and no countervailing disadvan- 
tages. Asa matter of fact, the strictly personal ex- 
penses of the richest duke, the greatest millionaire, 
are small compared to their incomes. The advan- 
tages that arise from the concentration of wealth, 
and the ability it gives to direct large issues, pro- 
bably far outbalance the cost entailed in supporting 
the man of great wealth. 

In this new phase of municipal trading, however, 
we have not to do with the case of very rich. men, 
but of a large class of hard-working manufacturers. 
We are not at present considering water works, 
gas lighting, tramways, and other big public under- 





little island, but also in more spacious fields all 








takings, but the humbler walks of industry in the 





met TIS 58 


sasos 3 








3 tae 


PERSE 


Sante ibe, Com 2: 








Sete oo pera 






















420 


ENGINEERING. 





[Marcu 30, 1900. 





—— 








list above given; say, for instance, the manufac- 
ture of electrical appliances. Now it is very 
evident that any works, municipal or otherwise, 
must have management; and for moderate-sized 
factories, that management will generally be concen- 
trated in the person of one head. In the ordinary 
individualistic way of business—-the old-fashioned 
and still predominant way—the head will be the 
proprietor. That is very yn os and with all 
respect for certain academic theorists, has been 
found very effective in raising the prosperity of all 
working classes. 

The success of any business depends, above all, 
on efficient management ; a proprietor has every 
incentive to effort. His whole social existence 
depends on the success of his business ; he must 
make a profit or go to the wall. In one direction 
of making profit his tether is short, for if prices 
are raised unduly, he knows there are others who 
will undersell him, and he loses his trade. If no 
competitor already exists, one is pretty sure to 
arise, probably from among his own employés. 
He has therefore to use every effort to improve his 
product by adopting new inventions, to cheapen 
cost, to reduce work by adopting labour-saving 
appliances, to substitute less costly material for 
that commonly in use, and in a hundred other ways 
to make something better, cheaper, and more ex- 

editiously. He will thus put a necessary or a 
leony within the grasp of a larger number of 
people, or he will set labour free to produce other 
things equally desirable for the community. Whom 
do the municipal traders propose to. substitute 
for this ever watchful, trained, and enterprising 
management? A committee or board of a county- 
council, a corporation, vestry, or other local body. 
Men of all trades, or no trade, selected almost hap- 
hazard, largely by a restricted and ill-informed 
electorate. They are—amongst a few others of 
higher social standing—chiefly the tradesmen and 
shopkeepers of the district, grocers, butchers, linen- 
drapers, and, to a surprising extent, builders and 
yublicans. No doubt a worthy and useful class, 
But among them not many with a knowledge of the 
conduct of large affairs ; besides which their tenure 
is an uncertain one, they have their own business 
to look after, and such attention as they can give to 
municipal factories will necessarily be of the most 
perfunctory kind and tainted by all the crudeness 
of amateur effort. 

There is, of course, the paid manager, the ser- 
vant of the council or corporation ; an expert trained 
to the business. Still, he is but a servant ; he has 
not ‘‘the master’s eye ;” and he is a servant under 
many uninformed masters. He can never rise 
much above his present condition. If the work 
goes ill he may be reprimanded ; if it goes well he 
may receive —— But neither the one nor the 
other in so full measure as if he, in one case, offend 
the prejudices, or, in the other case, flatters the 
dignity of his masters. The most successful 
manager of a municipal factory will be he who will 
devote most of his attention to studying the charac- 
teristics of the leading spirits of the board or com- 
mittee of management, and who will not be too 
sroud to make a wise use of his knowledge. If he 
is successful in this effort, the management of the 
factory may be left pretty well to take care of 
itself, and he will continue to receive his modest 
salary until the time for retirement on his savings 
arrives. 

Tn the hands of a scrupulous man that time will 
be much delayed, for the salary will be small. It is 
to be hoped that the majority of managers of 
municipal factories will have a high sense of 
honour and be scrupulously honest in thought and 
deed ; for it is useless to blink the fact that the 
municipal factory will offer much temptation and 
wide opportunities for the practice of receiving tips 
or commissions; a practice already prevailing to too 
great an extent even in «stablishments where the 
supervision is far closer than ever it is likely to 
be in municipal factories. We can speak. more 

lainly in this matter, as we deal only with the 
 ornae We believe British ofticials of all kinds to 
be the most straightforward in the world, but a 
body of men who are paid small salaries and have 
the handling of large contracts, and who, moreover, 
have no retiring pension provided for them, are 
likely to have some quite black sheep among the 
flock, and perhaps a fair sprinkling of greys. 
The method of their selection, and the class of 


employers they will have over them, will not be 
likcly to lead men of the most accomplished 
and dignified class to apply for the posts. 


That 





is a question that does not arise in the manage- 
ment of a privately owned factory, in which the 
master, whatever his private character, will, at any 
rate, be honest to himself, and he will further be 
keenly alive to the possibility of dishonesty in 
others under him. 

We have spoken of the possible waste of labour, 
due to superfiuous luxuries to the rich ; but that 
is likely to be a small matter compared to the 
waste of labour that will occur in municipal fac- 
tories. We have had an example.of this in the 
past with the London County Council. Members 
of municipal bodies depend for their positions on 
the popular vote, and, not only is the working man 
in the majority as a voter, but he is actuated by 
the same motives that prompt us all, a keen desire 
to look after the things that touch his interests 
most closely. That is chiefly why the: working- 
man’s vote is more potent on county councils that 
seek to be large employers of labour. The ordi- 
nary ratepayer is not so immediately affected, and 
the additional burden to the rates is comparatively a 
small matter to him, but the employed of the 
Council vote as one man and drive all their friends 
and relatives to the poll. The slackness with which 
work is done in Government factories, where -poli- 
tical influence does not come in, is a consideration 
serious enough, but if all our factories are to be con- 
ducted on the standard of municipal factory activity 
the result will be simply disastrous. This country 
would have to go without about half the present 
things it now enjoys, unless the hours of work 
were very much prolonged ; which, of course, is 
distinctly opposed to the spirit of the municipal 
factory theory in general. 

We find it difficult to advance a single cerious 
plea in favour of the new departure which it is 
proposed to introduce in the industrial arena, if we 
may use such a term in connection with adventures 
so thoroughly opposed to the spirit of industrialism 
as hitherto understood. It seems to us that those 
who advocate these measures forget that factories, 
whether municipal, socialistic, or individualistic, 
must be ruled by men with failings, ambitions, 
and even virtues; not by machines all turned 
out of one mould, whose action can be foretold with 
unerring certainty. ._The best check for the fail- 
ings of humanity, and the best encouragement for 
its virtues, comes from the hope of reward held out 
by the old-fashioned plan, now often referred to 
somewhat contemptously as the ‘‘ individualistic” 
plan. We have failed to discover in any of the 
alternative methods hatched in the seclusion of 
academic class-rooms, or less learned centres, any 
system that would take the place of that which 
has grown up by natural selection, and has served 
the world so well in the past. 





IRON TRADE CONSOLIDATIONS. 

Ir is announced from America that the Frick- 
Carnegie law suit has been settled ; that Mr. Frick 
will rejoin the Carnegie Company ; that the H. C. 
Frick Company, which has supplied the Carnegie 
Company with the largest portion of its coke, 
under a contract which is the subject of litigation 
between the minority shareholders and the manage- 
ment, has been absorbed; and that the whole 
undertaking will be reorganised with a capital 
of 160,000,000 dols. or 200,000,000 dols. The 
present capital of the group of businesses united 
in the Carnegie Company is 25,000,000 dols., 
with 20,000,000 dols. paid up. The reason for 
the great increase is not readily apparent ; 
it cannot be found in the acquisition of the 
coke company, for the capital of that undertaking 
is only 10,000,000 dols., and as the Carnegies 
already hold more than half of the stock, they are 
in a position to dictate a reasonable selling price. 
Unless, therefore, the intention is to buy up other 
concerns as well—a course indicated by the refer- 
ence to the establishment of a number of sub- 
sidiary branches—the only assumption is that the 
directorate has decided to ‘‘ water” the stock very 
generously, and so to bring the aggregate capitalisa- 
tion to a fair thing, as estimated by present profits. 
For instance, an actual profit of 40,000,000 dols., 
the sum anticipated for the current year of grace, 
would permit of a really handsome dividend even 
on 200,000,000 dols. ; and as the public are not to 
be asked to take a hand in the matter, it is really 
of little consequence to the onlooker that the bulk 
of the sum of capital exists only in paper. It seems 
“reer however, that the increased capital has 

en decided upon to enable the company 





to acquire such other undertakings as may be 
desirable to strengthen and enlarge its opera. 
tions. To all intents and purposes, as the 
reader knows, the Carnegie Company is a vast 
combine, capable of competing with any other 
existing aggregation of interests in all the United 
States. But the other great trusts — the Na. 
tional Steel, Tinplate, American Wire and Steel, 
and others—-appear to have fixed up a work. 
ing combination among themselves; and as the 
Carnegie Company refuses to join, it behoves it to 
be prepared for a possible cutting of prices, and a 
general endeavour to break its power. Again, the 
Carnegies are very well aware that the high tariff 
duties which the American iron and steel industry 
now enjoys, and by which alone phenomenal profits 
are possible, will not be perpetuated beyond the 
life of the Republican administration, and it has 
probably occurred to them to anticipate the 
time when it will be necessary to produce much 
more to secure a net profit equal to that of to-day, 
The quarrel between Mr. Carnegie and his junior 
partners is not of much direct consequence to us 
in this country ; and as it has been settled out of 
court, there is still less reason why we should dwell 
upon it at any length. It should be observed, 
however, that while in his legal answer to the 
charges of Mr. Frick, Mr. Carnegie indulges in 
many recriminations of some violence and manifest 
injustice, he does not dispute the figures of profit for 
last year. He does certainly say that the 21,000,000 
dols. ‘‘ refers only to the difference between the 
sales and the actual expenses of manufacture,” and 
the estimate of 40,000,000 dols. for 1900 he speaks 
of as a mere guess made over lunch. But too much 
notice need not be taken of those parries ; and 
having regard to all the circumstances—the year’s 
work being already in hand—the ‘‘ mere guess” 
cannot be very far out. 

The giant steel trust, which was to have included 
the Carnegie Company when we first heard of it 
about the middle of last year, is too inchoate an 
entity to deserve serious consideration at this 
moment. But it will probably be heard of as an 
accomplished fact within the next three or four 
months. In the meantime it is of interest to find 
that Mr. C. Kirchhoff, of the Iron Age,'has recently 
been giving in New York a succinct statement of 
the relation of those combinations to the iron 
trade. That gentleman’s views are deserving of all 
consideration, because they are the views of an 
American who can ak with singular know- 
ledge. Mr, Kirchhoff considers, according to the 
reports, that trusts—or ‘‘ eonsolidations” as he 
prefers to call them—have been made necessary by 
the wasteful and hazardous operation of individual 
competition. He does not deny that there are 
signs that the remedy is not altogether satisfac- 
tory. ‘It looks,” he says, ‘‘sofar as the iron 
trade is concerned, as if concentration will not 
save us from the evils of competition. It is 
quite clear, from what has already developed, 
that some of the managers of these great corpora- 
tions are determined to ignore for temporary 
gain the teachings of recent history. It looks as 
though it would take another period of savage com- 
petition before they or their successors will appre- 
ciate the fact that safety and the enjoyment of 
continued prosperity lie in the exercise of modera- 
tion : that every economy realised must be followed 
by a prompt lowering of the price to the con- 
sumer.” It would appear from this that the one 
thing in a trust which is dangerous to the general 
interest, the undue raising of the price of the 
product to the consumer, is the one thing 
that will invite competition and thwart the pur- 
pose of the consolidation. In the end, this is s0, 
no doubt, unless the competition is neutralised as 
it arises, and the consolidations gain strength as 
they go. Sooner or later there may be a general 
smash-up, but it will be late rather than soon ; 
and certainly the present tendency seems to be 
for the whole industry to fall under the control of 
a mere handful of concerns, who will not neglect 
their chance of making the purchaser pay through 
the nose. Mr. Kirchhoff considers there is no 
likelihood of the control of either the sources of 
raw material, or the means of production, such 
as would bar the entrance into the field of new 
capital, energy, brains, and labour. Practically, 
on a large scale, and over a long period, the advan- 
tages of consolidation of capital and or tion of 
capacity can be enjoyed only by keeping the profit 
so low that it does not tempt new efforts to get 4 
share of it. There is hope here, but much de- 
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nds upon the length of the period of probation. 
Phis authority, it is to be noted, considers the 
tariff as ‘‘no longer necessary to stimulate the iron 
industry.” Its effect, so far, has been to promote 
great competition in the home market ; and, ‘‘if 
the consumer has for many years bribed the 
industry by a tariff, he has reaped the corre- 
sponding advantage of having for years fol- 
lowing the panic of 1893 been supplied at 
prices that have never been approached in the 
civilised world.” In the actual situation, ‘‘in the 
greater number of the different branches of the iron 
industry, the tariff has become merely a safeguard 
against raids upon our markets on the part of 
foreign producers.” But is this a function for the 
legislation ? There is another question—the pro- 
bable influence of consolidation upon labour. The 
employers have anticipated the demand for ad- 
vances in wages. But Mr. Kirchhoff thinks the 
‘‘ concentration of capital will lead to the existence 
of a more powerful labour union than has recently 
existed ;” and the vista opened up is not exactly 
pleasing. 





COMPULSORY BOILER INSPECTION. 


Tue report which we gave last week of the recent 
debate in Parliament, when Mr. Fenwick moved 
the second reading of his Boilers Registration and 
Inspection Bill, shows that there is a general feel- 
ing on both sides of the House in favour of some 
steps being taken for the prevention of boiler ex- 
plosions. Upwards of thirty years ago Mr. Ferrand 
and Mr. Sheridan obtained leave, for the first time, 
to bring in Bills to enforce the inspection of boilers, 
and at intervals since then other members have in- 
troduced various measures with the same end in 
view, but none of them have passed beyond the 
initiatory stages. The Boiler Explosions Act, 1882, 
which Mr. Hugh Mason succeeded in carrying 
through the House, followed in 1890 by an exten- 
sion of that Act, has been extremely useful and 
has conclusively proved that boiler explosions are 
not in any sense accidental, and that all that is 
needed to prevent by far the greater number is 
careful inspection. The experience of the Board 
of Trade, and the information circulated by means 
of their investigations and reports under those Acts, 
has given an official stamp to the wide-spread 
opinion which has so long prevailed in favour of 
some remedy being adopted. The great difficulty 
has been to produce a Bill which shall effectually 
define a boiler and an explosion, to designate by 
what authority and by what inspector the exami- 
nations shall be conducted, to secure the competency 
of the inspectors, tu retain the requisite amount of 
responsibility rightly attaching to the owner of a 
boiler, to prevent explosions and at the same time 
to avoid unduly interfering with trade and fettering 
progress, 

With the object of enforcing boiler inspection, 
and preventing the present loss of life from explo- 
sions, there are now three Bills before the House 
of Commons, while there is also a fourth Bill, 
which though not dealing with inspection, yet aims 
at the same laudable result as regards the saving of 
life. The first of these is the Boilers Registration 
and Inspection Bill, read a second time on March 7, 
eres and brought in by Mr. Fenwick, Mr. 

ohn Wilson (Durham), Mr. Woods, Mr. William 
Allan, Mr. J. Samuel, Mr. Walton, and Mr. Pro- 
vand. The second is the Boilers Registration and 
Inspection Bill (No. 2), introduced by Sir William 
Houldsworth, Sir E. Gourley, Mr. Maclean, Mr. 
Provand, Mr. Clare, and Colonel Denny. The 
third is the Factory Bill, introduced by the Home 
Secretary, and containing a clause relating to 
boilers. The fourth is the Steam Engines and 
Boilers (Persons in Charge) Bill, backed by Mr. J. 
Samuel, Mr. J. A. Pease, and other members. 

Mr. Fenwick’s Bill proposes that the Board of 
Trade shall keep a register, in which every boiler 
shall be entered under a separate number, that 
number, together with the maker’s name, being 

lainly marked on some accessible t of the 
: iler. If not so marked the boiler shall be 

eemed not to be duly registered in conformity 
= the Act. Any person, whether he is or is not 
- maker, who sells a boiler, has to give notice of 
the sale, together with the name and address of 
het purchaser, to the Board of Trade. Every 
: iler is to be examined by inspectors appointed 
by the Board of Trade, two complete examinations 
i en not under steam, and not less than three 
nspeciions when in use, being made every year. 





The inspector is to report the result of his exami- 
nation to the boiler-owner and to the Board of Trade. 
If a boiler is reported to be unsafe it is stipu- 
lated that it is not to be used until the defects 
are remedied, and the inspector reports that 
it has been rendered safe. The Board of Trade 
are not to appoint any person to be a boiler in- 
spector unless he is a technically trained and duly 
qualified boilermaker, and has served an apprentice- 
ship, and worked at his trade as a journeyman for 
the term of five years; while, further, he must 
have passed a Board of Trade examination as to 
proficiency. The Board of Trade are to provide 
for the examination of persons desiring to be boiler 
inspectors, and the cost of administering the Act 
is to be met out of money provided by Parliament. 
Domestic boilers, boilers on board passenger vessels 
already under the Board of Trade or Lloyd’s super- 
vision, the boilers of locomotives belonging to rail- 
way companies, and boilers used in the service of 
Her Majesty are excluded from the operations 
of the Act. Finally, various penalties are provided 
for in the event of the terms of the Act not being 
complied with. 

These are the leading features of the Bill. It 
possesses one or two good points, but in its general 
character it is so drastic and unsatisfactory that if, 
by any means, it happened to pass, it would be 
certain to raise strong opposition throughout the 
country. The stipulation that every boiler is to 
be registered is a necessary part of the carryin 
out of any Act, and such a register, if it containe 
a description of the boilers in use in the United 
Kingdom, the pressures at which they worked, the 
amount of coal consumed, and the power developed, 
would become an exceedingly useful authority. 
These points, however, do not appear to be in- 
cluded. The suggestion that the maker’s name 
shall be plainly marked on every boiler, though a 
wise one, would, we fear, be difficult to carry out 
generally, inasmuch as, in many cases, the name is 
lost, the boilers having worked for many years, and, 
perhaps, having been sold and resold over and over 
again. The clause requiring the seller of a boiler to 
notify the sale to the of Trade is a valuable 
one, and might possibly be utilised in future legi 
lation. It would do much to prevent unprincipled 
brokers selling defective boilers to parsimonious or 
to unwary purchasers, a practice which has fre- 
quently led to explosions, and to which we have on 
many occasions drawn attention. The grave defect 
of the Bill, however, in our opinion, is that the in- 
spection of the boilers is to be placed in the hands 
of the Board of Trade. That would bea decidedly 
unwise step, and we do not think it would for a 
moment meet the approval of boiler-owners, or 
that the persons appointed by the Board of Trade 
to examine boilers would be the best that could be 
selected for the duty. The responsibility for 
the safety of boilers would be taken from 
the owners and thrown upon the Board of 
Trade. Government inspection on the Continent 
has by no means been an unqualified success, and 
in some districts concessions have been agitated for, 
and obtained, for voluntary organisations to under- 
take examinations, with decided advantage to the 
boiler-owners. We have known instances in which 
boilers sent abroad from this country, though up to 
date and perfectly safe at a very high pressure of 
steam, have been tardily accepted by the Govern- 
ment inspector for a much lower pressure, or have 
been rejected on what has really been a most flimsy 
pretext. It may be said that these things would be 
managed better in England : that may be true, but 
we doubt if a system of Board of Trade inspection 
would not tend to cripple the legitimate freedom of 
our industries and impede progress and invention 
in the construction and working of boilers and 
their fittings, together with the engines they are 
intended to drive. 

The Board of Trade at the present time have, we 
should imagine, quite as much as they can do in 
looking after boilers on board passenger steamers, 
and it is improbable that they would care to extend 
their duties, and undertake the survey of boilers 
onland. The proposed method of selecting and ap- 
pointing inspectors is also open to objection. Boiler- 
makers are by no means the best men in the world to 
examine boilers. Within our knowledge cases have 
occurred where they have been hopelessly lost when 
it became a question as to the reliability of corroded 
plates, the strength of furnace tubes, or the safety 
of certain boilers to withstand certain pressures of 
steam. Some have not even known what a factor 
of safety was, and the Board of Trade time after 
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time have reported on explosions from boilers 
previously examined and as safe by 


recognised boilermakers, who would, without 
doubt, consider themselves as fit to be appointed 
by the Board of Trade, should Mr. Fenwick’s Bill 
become law in its present form. If boilermakers 
only, however competent they might prove to be, 
were allowed to inspect boilers, an undesirable 
monopoly would be created; many ee 
reliable engineers and firms of repute, as well as 
the existing Steam Users’ Association (the father 
of ,periodical boiler inspection) and the various in- 
surance companies, some of whom have made 
praiseworthy efforts to prevent explosions during 
the last thirty or forty years, would all .be ex- 
cluded, although experience has shown their fitness 
for the duty. In his remarks, when moving the 
second reading of the Bill, Mr. Fenwick said that 
it was not advisable to create a ring fence round any 
particular branch of industry or class of workmen, 
and that he, personally, could not support such a pro- 
vision, since he considered that the utmost freedom 
and latitude should be allowed in the selection of in- 
spectors. Another point to which opposition will be 
raised is the proposal that the inspector shall pass a 
Board of Trade examination as to proficiency. There 
are many engineers who are quite capable of satis- 
factorily examining a boiler, but who could not 
pass a Board of Trade examination, which, by the 
way, might possibly be formulated by some official 
who has had little experience in the inspection of 
land boilers. Even if the candidate by dint of 
diligent cramming, and by the extent of his theo- 
retical knowledge, should succeed in passing the 
examination, it by no means follows that he would 
prove to be a good workman.as regards boiler in- 
spection. A man who passes an examination may 
be clever and. brilliant, but his brilliancy is not 
always practical and permanent. Further, the 
proposition that a boiler shall be laid off twice a 
year for complete examination will, as one of the 
speakers during the debate said, be opposed by 
steam users, who will rightly complain of the in- 
convenience of stopping their works, and will con- 
tend that the system, adopted by the existing in- 
specting authorities, of making one careful exami- 
nation over all parts of the boiler annually, is suf- 
ficient to “eager safety. oe in, there 
appears to be no provision for ap against 
the decision of the inspector, in whom 4 vested 
the exercise of a somewhat arbitrary power. No 
boiler if unsafe should be used, but we think the 
creation of certain safeguards would be necessary 
to prevent friction between the’ inspector and the 
boiler-owner. Another weak point in the Bill 
is that the cost of the registration and inspections 
is to be borne by Parliament. To this a firm pre- 
test would probably be made by the Chancellor of 
the Exchequer. Mr. Emmott stated, during an 
admirable speech on the Bill, that the cost of 
examining a boiler is from 30s. to 2l., and that as 
under the definition of the term “‘ boiler,” adopted 
in the Bill, the probable number of boilers and 
vessels coming under review would be, he supposed, 
450,000 or 500,000, the expense to the country 
would be about three-quarters of a million of money 
annually. We think that any Government agreeing. 
to such an expenditure would render themselves 
deservedly unpopular, and as a matter of ee 
we fail to see why the boiler-owner should be re- 
lieved at the expense of the already overburdened 
taxpayer. It would be to the advantage of the owner 
or user of a boiler to have it carefully examined at 
stated intervals ; why, then, remove from him the 
duty of paying a fair sum for the benefits he has 
received? If he can afford to possess and work a 
boiler, he ought to be able to afford to pay for its 
being kept in safe working condition. Careful 
steam users at present voluntarily submit their 
boilers to inspection, and pay for it without feeling 
it to be a hardship ; and there is no reason why 
those who are near should be placed on a diffe- 

rent footing. 
The Home Secretary, while assenting to the 
eneral principle of securing the greater safety of 
ilers, said he could not conceive of any Govern- 
ment undertaking the compulsory inspection and 
— of certificates to the boilers in the United 
ingdom. The best plan, he thought, would be 
to submit the whole matter to a Select Committee, 
when the present Bill and others before the House, 
including his own Factory Bill, would be con- 
sidered. This is undoubtedly the wisest a 
8 





ment. Any useful suggestions which Mr. Fenwic 
Bill may contain will doubtless receive attention, 
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but its main and most objectionable features will 
probably not survive the ordeal of criticism by the 
Committee. 

In our opinion no Act of Parliament will succeed 
if it inflicts an injustice upon the large number of 
steam boiler-owners and users throughout the 
country who already are endeavouring faithfully 
to take all reasonable precautions for keeping their 
boilers safe. It is the ignorant, the indifferent, and 
the stingy owner who has to be brought under con- 
trol, and it would be manifestly unfair to harass the 
innocent in the attempt to deal with the guilty. 
The question arises, can a system of compulsory 
inspection be instituted, which, while controlling 
boilers that are at present uncared for and dan- 
gerous, will, at the same time, not materially alter 

‘any efficient arrangements already made, or place 

impediments and harsh restrictions in the way of 
the steam user who is fulfilling his duty to his 
workpeople and to the public? This is the pro- 
blem which the Select Committee have to solve, 
and it may possibly be found that the Bill which 
Sir William Houldsworth has introduced is more 
likely to lead to a satisfactory result than any other 
now before Parliament. With this Bill, as well 
as with the Home Secretary’s Factory Bill, and the 
Engines and Boilers (Persons in Charge) Bill, we 
propose to deal on a future occasion. 





STATE PURCHASE OF RAILWAYS 
IN JAPAN. 

THE subject of the purchase of the railways of 
Japan by the State is one which for a considerable 
time has been very much discussed by public men 
and journals, and a perusal of the opinions ex- 
pressed is interesting as affording an index to the 
prevailing tendency in the country. There, as in 
this country, the capitalists are, as a rule, against 
the proposal, while an increasing number of those 
who think out economic problems for themselves 
seem to be in favour of it. Professor E. Foxwell, 
of the University of Tokio (a brother of Professor 
Foxwell, of University College, London), has 
written an article which appears in the Kokwmin 
Shimkin, in which he attempts to state impar- 
tially the pros and cons of the subject. Ss 
with the argument that the State ownership of 
railways is necessary for one consistent scheme of 
national defence, while admitting the necessity in 
the case of an inland State like Germany, hedged 
round by foes, it is not so obvious in the case of an 
island like Japan, and he points out that Britain, 
surrounded by many possible enemies, has a 
crowded complexity of private lines alone. Those 
in favour of the proposal are not likely to be much 
influenced by this latter argument, as they will 
ong out that the present arrangement has never 

een put to the test of war. The argument that 
foreigners might come into possession of the rail- 
ways unless the State secures them might, of 
course, be applied to many other important things 
besides railways. The business men who support 
State purchase do so in the hope of obtaining 
thereby lower rates or greater facilities, but Pro- 
fessor Foxwell evidently places more reliance on 
individual initiative than State management. In 
fact, he says plainly that, apart from wounded 
pride, it would be a good thing for the business 
men of Japan if their railways were owned and 
managed by foreigners. Those who build their 
hopes on a large revenue from the railways of course 
contradict the business men who would like lower 
rates and greater facilities. While admitting the 
economic advantage of large combinations of indus- 
tries, Professor Foxwell points out that to manage 
such combinations successfully the very highest 
business ability is required, and he asks, Can the 
Japanese Government command such ability among 
its own people ? 

As to the opinion that State purchase would 
remedy the present scarcity of capital, Professor 
Foxwell asks whether it is not probable that a 
sudden flush of capital would not excite reckless 
speculation and a crop of foolish enterprises, and 
he expresses the opinion that scarcity of capital 
is best remedied by a national habit of saving, 
which avoids the additional taxation insepa- 
rable from State purchase. Professor Foxwell 


believes that the State purchase of railways is only 
a step to State socialism, and while he admits that 
all capitalistic production is accompanied by a 
certain amount of injustice, he is of opinion that 
out of concern for the future vitality and higher 
development of the nation the tendency to State 





control should be kept within. limits. The two 
strongest nations, Britain and the United States, 
are those in which individuals have always done 
most, and Government least. He believes that in 
Japan at present there is no political necessity for 
State railways, and the scheme of purchase might, 
by increasing the amount of Government obliga- 
tions, impair the national credit, and so render it 
less easy to raise the next foreign loan. 

Just now the management of railways offers a 
useful training school for Japanese individuals ; they 
manage railways better than export or import trade. 
The State should insist on proper maintenance of 
permanert way and rolling stock, and should veto 
any action of private companies which is unpatriotic 
or seriously unjust. Meanwhile the two systems, 
State and private railways, improve each other by 
rivalry. t the State management prove by 
greater success than it has yet attained that it can 
make railways a source of national strength ; then 
at a later date it could absorb the other lines with- 
out any loss of credit. In making this admission, 
however, Professor Foxwell practically throws 
away almost all his chief arguments. Probably the 
Japanese think that they need not go through all 
the experience of other countries, but by taking 
advantage of the results of that, as they have in 
other departments, place their railways in the posi- 
tion which modern industrial and economic condi- 
tions demand. 





NOTES. 
Hiau-Sprrep Economics. 

Tue cost of high speed on railways has recently 
formed the subject of a debate at the Western Rail- 
way Club, Chicago, and the speakers, with scarcely 
an exception, were agreed that from the financial 
point of view high speeds were highly undesirable. 
Quite apart from the necessity of running lighter 
trains and thus using more fuel for a given amount 
of paying load transported, it was asserted that 
indirectly the fuel consumption of the ordinary 
trains was increased by the fact that these 
had to be side tracked to permit of the fast 
expresses passing them. [Further, as in high- 
speed runs, the locomotives are worked near 
the limits of their powers, it is a difficult matter 
to make up time if any has been lost, and 
the delays to the ordinary traffic may thus be sub- 
stantially increased beyond the periods foreseen in 
the company’s timetables. With the enormous 
weight of modern passenger express trains, which 
on certain American lines amount, it is stated, to 
between 4 and 5 tons per passenger carried, large 
and heavy locomotives are essential for the success- 
ful handling of fast trains. These increase the 
wear and tear of the rails, and render it necessary 
to effect replacements sooner than would other- 
wise be necessary; a track quite good enough 
for traffic run at speeds not exceeding 35 miles per 
hour being inadequate when heavy trains may pass 
over certain sections at quite double this speed. 
Further, it was contended that the adoption of one 
or two fast trains soon led to a general speeding up 
of the whole service, freight trains included. This 
in turn has educated consignees, who now insist on 
prompt delivery of goods that a few years back 
they would have been quite content to receive by 
slow freight. Altogether the meeting appeared to 
be of opinion that high speeds were disadvan- 

eous from every point of view, though one speaker 
did assert that since the general s ing up referred 
to, accidents had decreased, probably owing to the 
fact that the section men felt compelled to keep 
the track in first-class order. ther indirect 
benefits of high speeds were, however, passed over 
without mention. High speeds stimulate traffic, so 
that whilst the actual cost of fuel, oil, and the like 
may be increased, the general result may be a net 
gain. How detrimental slow speeds may be, is well 
shown by the present condition of things in the 
ote where certain districts, long given over 
to boarding houses and the like, are now being 
es as residences by ple who a few 
years back would most certainly have lived in 
the suburbs. Perhaps even a more powerful 
inducement to this immigration of the well-to-do 
is to be found in the fact that the trains, slow as 
the timetables show them to be, prove even 
worse in practice. A man when he chose a resi- 
dence might be quite prepared to spend 20 or 40 
minutes on the journey, but when morning after 
morning he found on his arrival at the platform 
that the train failed to put in an appearance till from 





5 or 15 minutes after its advertised starting time, he 
might be pardoned for thinking that the advantages 
of a suburban residence were more than offset by 
the constant worry and annoyance of these un- 
reasonable delays. Of course, we all know that in 
spite of this, the volume of the suburban traftic jg 
constantly increasing, but the railways owe this 
rather to the poverty of their clients, compelling 
them to live where rents are moderate, than to the 
attractiveness of the service provided. That high 
speeds pay when the volume of traffic is sufficient 
can hardly be disputed nowadays. At sea a high 
speed costs relatively more than on land, yet the 
Atlantic shipping companies have found it profit- 
able to build their Greyhounds; and have thus 
attracted across the ‘ocean thousands who would 
never have left their native shores had the old 12 
or 14-knot service been maintained. 


A JAPANESE STATESMAN ON THE FINANCES oF 
JAPAN. 

For some time past Japan has been suffering 
from financial depression, arising in great part from 
the large amount of capital which has been locked 
up in enterprises, which as yet, are not productive, 
and many pro have been made for getting 
over the difficulties. The subject has been very 
fully discussed at the meetings of the economic 
societies in — and among others by Count 
Inonye, the well-known statesman, whose opinions 
have been summarised by the Japan Weekly Mail 
in the following points: First, the country is 
threatened with embarassment owing to the outflow 
of specie, and the nation must endeavour to be 
more self-supplying. Secondly, one of the great 
obstacles to material progress in Japan is want 
of intelligent combination ; railway companies, 
store houses, and in a general sense, all persons 
engaged in industrial be commercial enterprises, 
seem to be ignorant of the immense advantages 
resulting from co-operation ; they prefer dislocation 
and wasteful competition, the result being that the 
whole machinery of transport and of business 
transactions moves in a slow, cumbrous fashion. 
Thirdly, the hopes founded on treaty revision have 
proved illusory, so far as the inflow of foreign 
capital isconcerned. According to present appear- 
ances, direct loans from abroad, seem to be Japan’s 
only way of getting foreign money ; but such loans 
involve a yearly outflow of specie and their pro- 
ducts do not go at once to the development of 
commerce and industry. There has been evidence 
that foreigners are willing to come to Japan and 
start large undertakings, but at the eleventh 
hour they have been deterred by the discovery that 
land could not be held in their names, and that 
various restrictions are imposed on their participa- 
tion in important companies. He was of opinion 
that all obstacles of that nature should be removed, 
for unless Japan can obtain foreign capital and 
employ it not only to develop her own resources, 
but also to aid in opening up China, and thus 
creating a market for her products, her future is 
not brilliant. . Fourthly, it is futile to criticise the 
country’s foreign politicians as not being sufficiently 
active. The plain truth is that the nation has not 
kept abreast of its foreign policy. Diplomacy 
gained for Japan large concessions in China after 
the war in 1894-5, but the people have utterly failed 
to utilise them. Count Inonye seems to favour the 
trust and syndicate system, which has taken such a 
hold on the United States of America, and which 
is bringing about economic problems of a very 
difficult nature. The tendency is in the same 
direction in Japan, and in fact it seems to be the 
inevitable result of our present system of trade and 
industry. The solution of such problems is of 
more importance to the t masses of the people 
than those of a merely technical nature, and it 
would be well if scientific men would direct their 
attention to it, for in economies, as in engineer- 
ing, the forces at work must be utilised, not opposed 
or allowed to run to waste. 


THe CamMBERING OF SteaMERS’ KEELS. 

The House of Lords, as the Supreme Court of 
Appeal, gave an important decision this week 
arising out of a contract for the building of steam- 
ships, and turning upon the interesting question 
as to whether it was a common practice to camber 
the keels of steamships. A Glasgow sts lt 
firm, Messrs. Burrell and Sons, ordered certain 
steamers from Messrs. Russell and yor aia 
builders, Port Glasgow, to carry a stipula 

load, and when they were finished it was found 





that in each the keel was cambered, a result being 
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that one of the ship showed signs of ‘‘ buckling” 
when docked at Sydney. The ships were de- 
ficient in capacity, the coefficient of fineness 
having been increased, and altogether the owners 
sued for 40,0001. in name of damages and 
of expenses incurred in repairing the fault. The 
Outer and Inner Divisions of the Court of Session 
in Edinburgh decided in favour of the shipbuilder ; 
but one of the judges, Lord McLaren, dissented, 
and his view has now been accepted unanimously 
by the House of Lords. The Lord Chancellor 
pointed out that by express language in the written 
contract the plans formed part of the contract, and 
although the steamers had been accepted without 
complaint, such complaint was made within a 
reasonable time. The plans showed no camber, 
but it was contended that a camber was given in 
many cases to counteract the tendency of sagging 
when the machinery was placed on board. The 
question in law was as to the evidence necessary to 
justify variation in the written contract, and on 
this point the Lord Chancellor said : 

‘““This was a contrach of a very important character 
between shipbuilders of high commercial reputation and 
owners who desired to have what was at the time of this 
contract the largest cargo ship in the world, the contract 
price being upwards of 160,0002. It was not denied that 
the ship, if it retained the camber, would be subject to 
great inconvenience and danger. It was not denied that 
the giving this vessel a camber at all as a steamer and 
not a sailing ship was an experiment, and it -was 
gravely put forward that this serious experiment, and 
one on so great a scale which in a steamer had never 
been tried before by the defenders, was suggested 
and agreed to between the parties without a single 
line in writing from the commencement to the close of 
the transaction, although the contract was minute and 
specific in its written terms .. . It would require very 
cogent evidence to convince one that any such arrange- 
ment was made, and certainly the sort of evidence ten- 
dered could not be so described. The difference between 
a ship with six or seven bulkheads such as these vessels 
and a sailing vessel with only a few could not possibly 
have passed unnoticed by those who were agreeing to try 
@ new experiment.” 

His lordship was inclined to agree with Lord 
McLaren that the cause for the camber was that 
the shipbuilders, after guaranteeing a certain carry- 
ing capacity on a given coefficient of fineness, found 
that they had made a miscalculation, and, therefore, 
resorted to camber. The coefficient was .781 instead 
of the contract .770. Their lordships found that the 
changes could not be justified except on undoubted 
proof in writing of a change in the contract, and 
decided in favour of the owners, assessing the 
damages at 16,000/., with all the costs. 








Russo. AMERICAN ENTERPRISE.—The Russian-American 
Export and Import Company is the title of an organisa- 
tion just formed to develop trade with Russia and 
Oriental countries, especially in machinery, tools, railway 
material, and manufactured iron and steel. 


_ HeysHam Harsour.—The Midland Railway Company 
is pushing forward the construction of a new harbour at 
Heysham, in view of its opening next year for a steam- 
os f service to Belfast, the Isle of Man, Londonderry, 
and Dublin. With this object, the company proposes 
to have built three fast passenger and cargo boats, 
suitable for the Belfast and Isle of Man service, which 
are to steam at 24 knots. ~The idea at present is that 
these steamers shall be fitted with water-tube boilers, 
as the best means by which steam can be generated 
quickly, jer, 
nee 
Socrety Mrerines.—A meeting of the Manchester 
branch of the British Association of Draughtsmen will 
be held on Thursday, April 5, when Mr. G. J. Wells, 
A.M.LC.E., will read a paper on ‘Speed Regulation of 
Engines.”—The Geologists’ Association will hold their 
next meeting at University College, Gower-street, W.C., 
on Friday, April 5, when Mr. G. E. Dibley, F.G.S., 
will read a paper on “Zonal Features of the Kentish 
Chalk Pits between London and the Medway Valley.” 
~The Réntgen Society will meet on Thursday, April 5, 
at 20, Hanover-square, when a paper will be read by Dr. 
Norris Wolfenden and Dr. Forbes Ross, on ‘‘ The In- 
fluence of the X-Rays upon the Growth and Development 
of Micro-Organisms,” 
Prrsonat.—The business of the Pridmore Moulding 
oe hine European Agency will in future be carried on by 
essrs. J. W. Jackman and Co,, who are removing to 
rag premises at 39, Victoria-street.—It is announced 
Mr. F. T. Marshall has been appointed a director of 
pee R. and W. Hawthorn, Leslie, and, Co., Limited, 
of the St. Peter’s Works, Newcastle-on-Tyne, his father, 
x r. F. C. Marshall, having retired from the board.—The 
an Shaft and Axletree Company, Limited, of Wed- 
st ury, announce that they have opened London offices 
at 36, Victoria-street, S.W., which will be in charge of 
- Licoln Chandler.—The business of Messrs. John 
eld and Co., of 1 Blackfriars-street, Manchester, 
: of Furnace-street, kinfield, has been converted 
into a limited liability company. 





ROYAL METEOROLOGICAL SOCIETY. 


THE monthly meeting of this Society was held on 
Wednesday evening, the 21st inst., at the Institution of 
Civil ns Great ee Dr. 
C. Theodore Williams, President, in the chair. 

Reference was made to the loss which the Society had 
sustained by the death of Mr. G. J. Symons, F.R.S., who 
had held the office of secretary from 1873 to 1899, except 


for the two years 1880-1, when he was president. At the | hi 


annual meeting on January 17 last he was elected presi- 
dent for the second time in order to preside over the 
Jubilee celebrations of the Society next month. Owing 
to being seized with paralysis on February 14 he had to 
resign the presidency, and, as he never rallied, he died 
on the 10th inst. A vote of condolence with his relatives 
was passed by the meeting. 

Twenty-seven new Fellows were elected, as well as two 
honorary members, viz., Monsieur Albert Lancaster, 
Director of the Belgian Meteorological Service, Brussels, 
and General M. A. Rykatcheff, Director of the Central 
Physical Observatory, St. Petersburg. 

The following papers were read: ‘‘ The Kther Sunshine 
Recorder,” by Mr. W. H. Dines, B.A.; ‘Remarks on 
the Weather Conditions of the Steamship Track between 
Fiji and Hawaii,” by Captain M. W. C. Hepworth; 
and ‘‘Comparison by Means of Dots,” by Mr. A. B. 
MacDowall, M.A. 








NAVAL ENGINEERS. 
To THE EprTor oF ENGINEERING. 

Srr,—I have just read an article in your issue of 
March 9 dealing with the ‘‘Status of Naval Engineers.” 
You will forgive me if I say that I think the view presented 
is rather extreme. I am myself an executive officer in 
the Navy—I hope a broad-minded one—but of this you 
will be better able to judge than I, and as such, I know 
that the views I hold are more or less acceptable to a 
number of other officers in my line, though Raper not 
to the small number of rabid defenders of the old faith 
still existing, and holding, as you say, that a ‘‘ Lascar 
with an oil can” is enough to do engineer’s work. 
This latter party is principally made up of old gentlemen 
who sit in the bow windows of clubs, and spend most of 
their time in explaining to each other how the service and 
the omer are going to the dogs. I thought that possibly 
a very slight survey of the question from another point 
of view might be of interest. 

I wish to expound, first of all, my principal belief, 
which is that the primary object in a warship is offen- 
sive power, in other words “‘guns.” You may have a 
warship without engines, but you cannot have one 
without guns or their equivalent in some other form of 
destructive machine. In some classes of warships the 
= are supreme, and their number and power are the 

ata laid down to which all other components of the 
vessels must conform. In some, such as the fast cruiser 
classes, guns and engines are more or less mutually inter- 
dependent, endeavour being made to obtain high offen- 
sive power and high speed combined. - In other small 
classes, again, 8 is the essential factor, and the guns 
may depend, and sometimes do, upon the space available 
when the engines and boilers are disposed of. From this 
belief of mine, it seems to me to follow logically that the 
man who has charge of the offensive power of a ship must 
be in absolute command of all the components which go 
to make that power effective in the highest degree. 

Taking the points raised in your article in sequence, I 
come first to rank. The title a man holds specet from 

our article to be of the first importance, while in my 
Lerbls opinion it is a very small matter indeed ; it is a 
man’s individuality which gives him command over his 
fellow-creatures. I have spoken with many engineer 
officers. with regard to this question, and have been 
told with curious unanimity that generally the title is 
considered unimportant, and that the question has been 
brought to the front by a small body of malcontents, 
who certainly feel aggrieved, but as certainly do not 
know what they want. What are engineers to be called? 
Are we to have engineer lieut ts in the Same way as, 
a short time ago, there were brigade-surgeon-lieutenant- 
colonels in the Army ? or are we to have lieutenants Royal 
Naval Engineers ? Then what about the doctors 
and paymasters? Under this scheme the number of lieu- 
tenants on a battleship would surely be confusing. You 
say that an engineer is considered as a civilian ; it has 
never struck me that such is the case. I think you make 
a mistake in your consideration of thé term “relative 
rank ;” for instance, in the Navy List you will find that 
commanders rank “ with but after” lieut t-colonels in 
the Army. This does not imply that commanders are not 
commissioned officers, or that they are in any way in- 
ferior to lieut t-colonals, sons in the point of a 
slight actual juniority in rank. Every one recognises 
that the chief engineer of a ship, his assistants, and his 
men would, in an action, be in positions calling for tre- 
mendous exertion and great Patan of endurance, and 
they might be exposed to wholesale loss of life. Courage 
is not the principal matter, there is no reason to suppose 
that one Englishman would be more deficient than an- 
other in that, What is es rg more in the captain than 
in the chief éngineer is ability to resist nervous tension. 
The captain has to judge for himself, and a wrong order 
may send the ship to the bottom with her whole crew, the 
chief engineer has, in the main, to obey orders, and a 
wrong order with regard to the details of the motive 
power would not have the same terrible effect as a wrong 
order of the captain’s. ; 

With regard to your statement that a Naval Engineer’s 
rank does not exist, I would again refer you to the Navy 
List. You will find that an engineer under six power 
seniority ranks ‘‘ with but after” a captain, in the y: 











Since a commander holds a similar relation to a lieu- 
tenant-colonel, you will see that if an engineer’s rank is 
non-existent a commander’s is also non-existent, so that 
there is no rank in the Navy! In the case of your refer- 
ence to this relative rank of the Engineer-in-Chief as rear- 
admiral, you say that if ordered to sea he might find him- 
self—in an extreme case—under the orders of a boatswain. 
pe iy he had the actual rank of rear-admiral with a 
definite seniority, he might—also in an extreme case—find 
imself in command of the Fleet, and as in this position 
his duty would be to direct the general disposition of the 
Fleet, either in or out of action, the result would be 
even more absurd than in the previous case, 3 

With regard to the enforcement of orders, I think most 
executive officers recognise that Engineers should have the 
power of punishing their men in the same way and to the 
same extent, more or less, as marine officers at present. 
This means that they should punish men for small 
offences inst cleanliness and discipline. But for all 
serious crimes which involve arrest and consignment 
to jail, there can only be one Court in the ship, and that 
the commanding officer’s ; it does not need any explanation 
of mine to show the —— result on discipline if two 
or more authorities existed together in the same shi 

iving different punishments for the same offence, an 
ving divergent opinions as to the desirability of leniency 
in special cases. Your statement that the master-at-arms 
may refuse to obey an ae orders as to taking 
a man on deck for a breach of discipline is incorrect. 
The officer of the watch, of course, may dismiss such a 
case, but I think this is rarely done. Speaking from per- 
sonal experience I always consider it best, when in such 
a case the dereliction of duty does not appear to be grave 
enough to merit actual punishment, to forward the case 
to the commander so that a higher authority than my own 
may decide upon the matter. Your actual instances do 
not speak well for the executive officers involved, but 
such cases must be very few and far between. In m 
opinion this reform is one that Engineer officers set muc' 
more store by than that of titular rank, and I think most 
executive officers agree with their views, with the limita- 
tions I have described above. 

I think that your statement that the executive officer 
concludes that an engineer is a s or stoker is very 
unfair to the intelligence and taste of executive 
officers as a body. Friction does and will take place in 
certain circumstances, but men are not perfect in either 
branch. If I have once been in a ship in which the 
Engineer has come into the stuffy little ward-room in the 
tropics to lunch, without washing his hands or shifting 
his engine-room coat, I donot, therefore, think that all are 
like him, but simply that he is an objectionable mons- 
trosity. Similarly because one executive officer may be 
a ‘‘bounder,” and be abominably rude to an Engineer, 
there is _no reason to suppose that all are of the same 
class. You speak of high intelligence and scientific 
training as being necessary in an engineer—they are just 
as necessary in an efficient executive officer, though I 
grant you they are not so often found. I have always 
considered that if a lieutenant knew all he was supposed 
to know, Professor Huxley could have nothing more to 
say about the Gadarene swine. 

hatever you say about the effect of a severe naval 
engagement with regard to a reserve of engineers, applies 
with equal force to a reserve of executive officers of 
lieutenant’s rank. There are not sufficient lieutenants 
for every available effective ship, any more than there 
are ig pean and there is a Royal Naval Reserve drawn 
from the mercantile marine in both cases, 

I agree with you that the Engineer-in-Chief and the 
Chief Constructor of the Navy should have seats on the 
Board of Admiralty. I do not think, however, that the 
ideal conditions would ba brought into being by this mea- 
sure, in fact, things would go much as they do now. 
Though from your article you appear to doubt that the 
professional opinion of the Engineer-in-Chief, for in- 
stance, is always called in with reference to designs of 
ships, and placing of engines and boilers, I may assure 

ou that such is the case. The Controller of the Navy 
on too much useful work to do to waste his time in 
vetoing the suggestions of his technical advisers in favour 
of his ig, subjects of which his knowl must be 
limited. The only effect of the alteration, so far as I can 
see, would be to confer well-earned distinction on the 
heads of two scientific branches of the service. The 
awful complication that would result from the creation of 
two new branches in the Admiralty, in consideration of 
the present difficulty in getting anything “‘ through” is 
too ghastly to contemplate. 

In the question of courts-martial on Engineer officers, 
I again agree with your primary suggestion—that, where 
the subject for discussion is ni rm peal officers 
should sit on the board. But, as I indicated above, with 
reference to punishment of stokera, I consider that punish- 
ment, in the end, must rest with executive officers. 
Perhaps the best = to combine these partially conflict- 
ing views would be for the court-martial to form a sub- 
committee of its technical members, whose duty should 
be to report to the court.on the subject of responsibility, 
the court then considering the punis ti. 

The alterations in the last 20 years have placed much 
more responsibility on the Engineers, and their depart- 
ment has greatly increased in ——— as you say. 
But you seem to consider that all these changes have 

& corresponding decrease in the duties of executive 
officers ; such is not the case. Masts and yards have 
appeared, it is true, but guns and oes are now & 
science, and executive officers have more to do with them 
than you appear to imagine. Electrical gear, which you 
instance as an increase in the engineer’s work, is entirely 
in the hands of executive officers, with the exception of 





the generators, which since they are direct-cou are 
considered to be part of their driving poe ec gy So 
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were belt-driven, however, they would be in charge of 
executive officers, as all the motors and lights are now. 
No, the matter is, in my opinion, one of pay, though 
that may seem a somewhat point of view. Engi- 
neers on buard ship are not paid so highly as men in 
positions of similar responsibility on shore. But it is diffi- 
cult to see how improvement can be made without a 
sudden and increase in the expenditure of the 
country. Executive officers may not be to such a large 
extent as Engineers are, dependent for their living on their 
service pay, Sat a considerable number of them myles 
have no other means of support. They are already, wi 
the exception of the captain of aship, paid lower than an 
other branch, and if the pay of engineers was Saeracbon 
it would be necessary to raise that of executive officers 
also. Inan article upon increase of pay in the Navy 
which appeared in a leading paper some years ago, it was 
said that officers ought to be glad to serve their country 
for no pay atall, Thisistruein a limited sense, and Iam 
aware of officers refusing appointments on shore carrying 
double the pay they were receiving afloat, but the theory 
cannot be carried to its idealistic conclusion in real life. 
Men will not slave at indigestible mathematics or go 
through the tedious routine of workshops simply for love 
of their country, in time of peace, though they might doit 
in war. So that pay is anecessity, and it should be fairly. 
adequate. In the last 20 f gon all costs and prices have 
been going up by leaps and bounds, but the pay of naval 
officers has, I believe, been nearly as s' y as a baro- 
meter with a closed air inlet. I am not aware of any 
itation demanding higher pay, but I really believe 
that this is the principal cause of complaint in the 
ition of Engineers afloat in comparison with their 
rethren ashore. I do not recognise any considerable 
grievance as compared with other ranks afloat, what 
there is I imagine to be paangemy ine to the question 
of punishing men, the small number of well-paid higher 
meg pe {now partially remedied), and the small 
chance of ever absolutely ‘‘ bossing the show,” which 
latter I consider to be incompatible with the conditions 
of a Navy. LIEUTENANT. 








THE WAR IN SOUTH AFRIOA. 
To THr Eprtor oF ENGINEERING. : : 

Str,—Like the lull after a storm, the past fortnight in 
South Africa has been a quiet time as compared with the 
eventful month that preceded the 13th inst. Our two 

rincipal armies, under the immediate commands of Lord 
Roberts and Sir Redvers Buller, have enjoyed a well- 
earned and probably a very needful rest. But the cavalry 
has been busy, the division under General French scour- 
ing the country near Bloemfontein, and the force under 
General Lord Dundonald reconnoitring the Drakensberg 
from the Basutoland frontier to De Beers Pass. 
there has been no rest for the officers controlling transport 
and supply, or for those who are repairing bridges, roads, 
and railways, and perfecting lines of communication. 
Lord Roberts has been able to give a banquet at Bloem- 
fontein, and to pledge the foreign attachés, his 
** comrades ” on have shared the hardships of the march, 
which was afterwards described by the Russian attaché as 
an “extraordinary and perhaps an unp lented ” one. 

Lord Kitchener is said to be returning to head- 

uarters, having made things secure in the rebellious 
district to the west of the Ongar River. 

It was hard luck for the chief of staff to be detached 
from the main army during its notable march, but duty 
called him to combat a very real and pressing danger 
which threatened the army’s line of communication. It 
is im ible for all to be at the front, and those who have 

umbled accordingly may remember the Prieska re- 
ellion and the above incident with advantage. _ 

We hear very little about Lord Methuen’s doings, or 
the detail of his command at or near Warrenton. 
stroke is probably preparing on this side of the theatre of 
war, and one can scarcely avoid thinking of the following 
sum in proportion. As the situation on the Orange River 
was to the relief of Kimberley and the march on Bloem- 
fontein, so will be the situation on the Vaal River to the 
relief of Mafeking and the advance to Pretoria. 

But probabilities lend little support to this fancy. The 
advance will, no doubt, be northerly through the Orange 
Free State, and incline easterly towards Buller, rather 
than westerly towards Methuen. One thing the war 
experiences have made certain: that an advance close to 
a railway will lead quickly to a series of positions care- 
fully prepared by the Boers for our reception. On the 
contrary, away from a railway, where the veldt affords a 

racticable route in any direction, a foe who bases his 

efence mainly on elaborate entrenchments, which require 

time, is placed at a disadvantage from his inability to 
foretell the line or lines of advance. The Zimes leader 
of the 19th inst. says: ‘‘ The Boers have proved . . . that 
while they wonderful tactical mobility, they are 
altogether deficient in what may, perhaps, be styled 
strategic mobility. This has been signally shown by their 
failure to make any effective preparations to — Lord 
Roberts. From the rn when the completion of his trans- 

rt gave him a real field army, he has had the game in 
Fis own hands.” A true conclusion; but is the reason 
correct? Is it true that the Boers ‘‘ possess wonderful 
tactical mobility ?” 2 

The term ‘tactical mobility” cannot be applied to the 
movements of a garrison or its artillery behind the ram- 
parts by means & electric or steam tramways, or what 
not. To so use the term would raise a smile. Then, 
why use it, when the mobility is pi uced by the move- 
ment of mounted infantry behind a line of entrenchments ? 

‘Tactical mobility,” used as a general term and applied 
to the Boers, means, of course, their tactical mobility in 


force, %.¢, When they manceuvre a force of the three 
arms (or in their case two arms—mounted infantry and 


ests, a8 | he 


of troops and guns in face of 

by the employment of care- 
fully drilled forces, especally as the artillery. 
By this test the Boers have little or no tactical mobility 
in the true sense of the term, On the other hand, they 
do p2s3ess a very effective strategic mobility, as was shown 
at the commencement of the war during the raiding of 
Natal, and more recently by Cronjé in his retreat from 


artillery) ; and this mobili 
othe oe aly bo a 


Magersfontein. 
The fact that the Boers no tactical mobility is 
fully understood by Lord Roberts, or he would never have 


risked his army and his own a by a recent flank 
march in open og bg along the front and close toa posi- 
tion held by the foe in force. ‘‘The Great English Field 
Marshal” (to use the words by which the Russian Attaché 
truly described him) has gauged the possibilities of the 
enemy toa nicety. Herein lies his strength as a commander. 
His loss would be a national calamity, and we must there- 
fore hope that he will not again be so near to the firing 
line as to ‘‘ personally observe” any further treachery in 
the use of the white flag by the Boers. The army is now 
in need of boots and remounts, and questions have been 
asked in Parliament concerning the quality of the former, 
and the integrity of Government contractors in gene 
An excellent and v ul letter on the subject of 
Army contracts and the Contract Branch of the War 
Office, appeared in the Zimes of the 22nd inst., signed 
‘*Onlooker.” My own experience included nearly eight 
years at the War Office and Woolwich, in appointments 
main] ae — scientific —— or a yn 
ing which an ts the same principles apply. I agree 
with **Onlooker” that the system of lowest tender is 
sappy when applied to any warlike store—whether a 

jot or a balloon, whether picks and shovels, or quick- 
firing guns. The Contract Branch is satisfied if the 
stores just pass inspection. Sometimes many are rejected 
on delivery, and delay occasioned, which in war time may 
have serious consequences. The lowest-tender system 
prohibits first-class work, and firms that pride themselves 
on work cannot secure an order. dy reigns 
supreme, and laughs in his sleeve at an officialdom which 
he endeavours to hoodwink, and not unfrequently with 
success, 

It is no honour, as of yore, to be on the Government 
list of contractors. 

The duties of inspecting officers are unnecessarily 
arduous and difficult. 

The system strikes at all good work. It encourages sub- 
letting and sweating, and produces starvation wages in 
some of the trades. 

The Government has taken in hand the clothes of its 
troo and the result is most satisfactory, Boots, 
saddlery, and other equipments should be made in the 
same manner. Articles which are very special, and not 
rs gee in large numbers, should be obtained from trusted 
and well-known Government contractors, and fair prices 
paid for them. 

“Whenever large numbers of any store are annually re- 

uired, there should be a Government manufactory for 
that store. The small number of epecial stores should 
pure and inspected by that branch of the service 
which uses them. The contract branch at the War Office 
should be disestablished. It is worse than useless. It 
does harm. 

The great problem of the war future is, whether the 
Boers will continue to fight. Apparently, they mean to 
do so; but time is on our side, and when they are gra- 
dually instructed as to the real position of affairs, they 
may sue for peace. 

If Mr. Steyn were President of the Transvaal the war 
would, no doubt, be continued to the bitterend. He is 
a visionary and an enthusiast ; but the actual President of 
the Transvaal is a man of business, and knows well 
on which side of his bread the butter lies. If the war 
should continue, I fear that it will degenerate into one of 


A| a brutal type, entailing great suffering on those British 


subjects who are still in the Transvaal, and 
the British prisoners in the hands of the Boers. 
The threats to destroy private py are very 
ominous, and show up the irreconcileables in a lurid light. 
If we should,unfortunately drift into this morass of 
wickedness, Mr. Ki r and others like him who own 
private fortunes could scarcely hope to retain them after 
the war. At the present moment, hecould — make 
terms whereby the private property of the Boers, himself 
excluded, would be respected, and his mal security 
guaranteed. Iam, therefore, hopeful that the common- 
sense of the man will show him that it is for his own and 
his burghers’ interests to make terms. If not, he will 
have on his head the blood of many brave men on both 
sides, who may fall hereafter, asa personal responsibility 
for which he will be called to account by God and man. 
March 26, 1900. Fretp OFFICER IN ’84, 
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“THE FLIP OR JUMP OF A GUN OR 
RIFLE.” 
To THE Epitor or ENGINEERING. 

Srr,—I have read with much interest the article b 
Mr. J. Bridges-Lee on the above subject ; and whilst t 
would not say that the theory he there puts forth of the 
distribution of weights being the cause is entirely an 
error, I think he has failed to grasp—or, at least, he 
has failed to state—what to me seems the most apparent, 
if not the only, cause of vertical ‘‘ jump.” 

In all arms, and, for that matter, large ones also, 
the recoil is never taken up directly along the axis of the 
barrel, which is the direct line of the recoil pressure, but 
through a point lying some distance below this, the dis- 
tance varying with the style of weapon. Thus in a rifle it 
is about 4 in. below the centre line of the barrel, assumin 
that the resistance is placed in the centre of the end o' 





the butt. It resolves therefore into the force of recoil 





acting at the end of a 4-in. lever, having as its centre, 
the centre of the butt, and having as a counteracti 
force, the weight of the rifle aeting downwards through 
its centre of gravity. The centre of gravity of a Martini- 
Henry rifle is roughly about 20 in. from the end of the 
butt, therefore this is equal to the weight of the rifle 
acting at the end of a 20-in. lever. Now as long as the 
recoil from the discharge multiplied by its length of lever 
4 in., is much less than the weight of the rifle multiplied 
by its length of lever 20in., there will be very little ‘‘jump,” 
but as the former resultant approaches the amount of the 
latter, the ‘‘ jump” will become more pronounced until we 
can imagine it to be of such amount as to turn the rifle 
right over on the centre of the butt. This latter 
result can be quite easily illustrated in the case of an 
ordinary revolver, where, taking the centre of the “grip” 
as the fulcru'n, it will be seen that the two levers are about 
equal in length, so that a recoil a little in excess only of 
the weight of the weapon will make it turn over. 

This, therefore, I consider the true cause of vertical 
“flip,” and that symmetrical distribution of weight will 
only counteract it in so far as it tends to move the centre 
of gravity of the mass further from the fulcrum in the 
butt, and thus lengthen the lever on which the weight of 
the mass acts. 

_ There is another point in which Mr. Bridges-Lee is also 
in error, I think, that is, in stating that side “flip” 
caused by firing with fixed bayonet, is due to the position 
of the mass or ht of the bayonet. I consider it is due 
to the area of the bayonet exposed to the direct action of 
the aoe gases, and not at all to the mass. This 
can be proved conclusively, I think, in two ways—first, 
by actual experience of firing with two styles of bayonet. 
he old triangular bayonet used by the privates, though 
much lighter than the old sword bayonet used by the 
sergeants, cai much more side ‘‘ ys ” than the latter, 
due to the larger surface ex to the expanding gases, 
In the former case, the full flat of the bayonet was ex- 
d; in the latter, — the back edge of the sword. 

he second proof I would bring forward is: Suppose a 
model, made of as light a material as possible, of the old 
triangular bayonet be fixed to a rifle, but instead of its 
being rigid let it have a joint at the bend, so that if pres- 
sure rought to bear on the flat side it will fall away. 
The reason for making the model as light as possible 
is, so that no appreciable weight may be added to the 
rifle and thus prevent the possibility of arguing that the 
addition of unsymmetrical weight is the cause of the 
results. On firing the rifle the model will regularly be 
blown round by the discharge. Now fix the hinge or 
joint of the model so as to convert it into a rigid one and 
fire again. The pressure which acted on the hinge model 
to drive round acts now on the rigid model, and not 
being able to affect it individually, the effect is carried 
down into the bayonet support, i.e., the barrel of the rifle, 
and drives it over bodily. The “flip” due to bayonet 
therefore does not take place until after the bullet 
has left the barrel. Up to that moment the forces 
due to the st gas are in equilibrium in all direo- 
tions except in the line of axis of the barrel, and this 
latter is, of course, due to the forward movement of the 
bullet. The moment it leaves the barrel, however, the 
following gases begin to issue, and expand into the sur- 
rounding atmosphere, here they meet with resistance on 
one side only, that on which the bayonet is fixed, and 
pressing against it, they cause the rifle to which it is 
attached to give the side jump. 

The above, to my mind, are more natural reasons for 
‘*flip” than those put forward by Mr. Bridges- Lee. 

Yours truly, 
Co. Down, March 27, 1900. AN OLD VOLUNTEER. 





THE COAL-MINING INDUSTRY. 
To THE Eprror or ENGINEERING. 

_Sir,—In your “Industrial Notes” for last week you 
give some statistics as to time worked in the coal-mining 
industry, and you praise the workmen for oom J re) 
well; whereas it is a well-known fact that they have 
never worked worse than they do now, and this accounts 

to a great extent for the present high price of coal. 

The figures you quote, viz., 5.69 days per week, refer 
to the number of days the collieries furnishing the returns 
have winding, and not the number of days the men 
have worked, and are consequently misleading. 


Yours, &c., 
March 26, 1900. CoLuieRyY MANAGER. 








FIREPROOFING WOOD FITTINGS FOR 
THEATRES. 


To THE Epitor oF ENGINEERING. ‘ 

Str,—In your issue of the 16th inst., page 359, referring 
to fires in theatres, you remark that there should be a 
‘‘compulsory use of non-flammable textile material for 
the scenery, and the impregnation of all woodwork in 
such a manner as to prevent it catching alight.” 

Both these objects, as you are doubtless aware, have 
formed the subject of many patents, but so far as expe- 
rience proves, have met but scant success. One cause of the 
failure of fireproofing substances as regards woodwork, is 
due to the fact the said wood is only superficially cove 
with the “fireproof paint,” and, therefore, when the heat 


of a burning mass (of some other material or non- 
fireproofed wood becomes intense, such 


coating shells off ve the wood then becomes an 
easy prey to the flames. Now what is wanted is 
a means of impregnating the wood with some non- 
inflammable substance which will not permit the 
organic structure of the wood to suffer combustion, or at 
any rate, allow the wood to burst into flame. Sev 

chemical processes have been adopted for producing the 





desirable result, but for some cause or other they appear 














MARCH 30, 1900.] 


ENGINEERING. 





425 














to have become abandoned. There is,- however, a very 
simple means of rendering wood non-inflammable, viz , 
by impregnating it with a solution of glue or gelatine ; 
this substance will not catch alight or burn in an inflam- 
mable manner, and if wood were hpomcee vat impregnated 
with a solution of glue, the said woodwork would not 
jgnite or burn with any flame. To render the surface 
of the wood water repellant, the solution of glue could be 
bichromated (that is, a small percentage of bichromate of 
tash be mixed with the glue solution), with the result 
that when the woodwork became exposed to the air and 
sunlight, the glue solution would become insoluble in water 
or other fluids, I think if experiments were carried out 
with these materials * any one sufficiently interested in 
the matter, that it would not be at all difficult to render 
all wooden structures in a building perfectly non-inflam- 
mable or fireproof. et 
Some years ago I was commissioned to undertake re- 
search with a view of formulating a fireproof varnish, 
and it was during my experiments that I was fully con- 
vinced that in glue we have the right material for pro- 
ducing a fireproofing compound. 
A similar paint which also gave good results, as re- 
ards rendering materials (chiefly textiles) proof against 
ignition or combustion is asolution of soap. When this 
solution is impregnated in any material, and then the 
material be steeped in a metallic salt, say such as sulphate 
of aluminum, sulphate of iron, sulphate o oe sulphate 
of lead, &c., a metallic setote is produced in t e fibre of the 
material by the action of the metallic salt in the fatty oil, 
and by the fat or oil that has become saponified in the 
production of the soap, and consequently side by side with 
each combustible particle of inflammable textile or wood, 
there being particles of a non-flammable setote by a metal 
to hinder or prevent ignition of the organic structure. 


Truly pro bono publico. 
at Yours faithfully, 


March 21, 1900. H. C. STANDAGE. 

P.S.—Kindly allow me to thank ‘‘ Field Officer in ’84,” 
“Sapper,” and Mr. Randall for writing a dozen columns 
of interesting reading. Truly they “go” for each other 
with British pluck; but ly I think their argument 
loses much of its force when they each try to “go one 
better” in personalities. It is strange but true that in a 
newspaper controversy each controversialist will make 
bitter and gibing observations which he would really 
feel ashamed to say personally face to face with bis 
antagonist. Verb. sap. 








PNEUMATIC TOOLS. 
To THE Eprror oF ENGINEERING. 2 
Sir,—I have experienced some difficulty in following 
the description of the ‘‘ Little Giant” hammer recently 


are reciprocally the actuating valves for each other. - Be- 
hind the piston the air under pressure is admitted through 
the port ¢!, when the valve is as in Fig. 1 and exhausted 
through 4, asin Fig. 2. In front of the piston the air is 
admitted by ¢, es, 3, (Fig. 2) and exhausted by 3, ¢3, ¢, but 
the port 7 which, when not covered by the piston, is a clear 
opening to the atmosphere, is the principal front end ex- 
haust. The port 1 (Fig. 2) is always supptied with full- 
ressure air from the similar port shown in the passage e. 
The rt 6 is, like 7, a clear opening to the atmosphere. 
‘Tn Fig. 1 the hammer piston by a recess in it provides, 
in this position, a clear passage from the top of the valve 
piston through 5 and 6 to the atmosphere, and the 
valve has been driven to its top —— by the air 
eg acting through. e! past the red 4 
It ¢,; upon the underside of the valve piston. 
While the valve is moving up, the hammer piston 
has continued its backward movement, closing the ex- 
haust 4, into the back cushioning space, and returned to 
pass the position shown in Fig. 1; itis now advancing 
under full pressure, with e, open and 4 closed, and in 
front of the piston the air is exhausting through the 
free opening 7 and the valve-controlled opening 3, ¢;, ¢4. 
As the piston advances it covers 7, and at the next in- 
stant, at the recess, uncovers 1 and ther 2, admitting 
full-pressure air to the top of the valve piston at the 
instant of impact, and the valve is thereby driven down 
to the position as in Fig. 2, shutting off the air pressure 
at e and opening 4, ¢,, and admitting full-pressure air 
through ¢, e; 3 to the front end of the piston. The piston 
is thereby driven back, 7 is uncovered, 6 and 5 again put 
in communication, and the valve thereby moved to the 
Fig. 2 ition. It is beautiful how these ports are 
arranged, so that for the front end, only the slight amount 
of air for the return stroke has to pass through ¢;, the 
rincipal exhaust in front being by the free opening 7. 
This enables the size of the valve to be much reduced.’ 
Yours obediently, 








BRITISH ARTILLERY. 
To THE Eprror or ENGINEERING. 

Srr,—I have carefully read in your recent issues the 
letters signed ‘‘ Anglophil.” He raises a few points, 
which, to my still ae pee mind, are of the very 
greatest importance. If what he says is right, British- 
made guns are not as good as they ought to be for the 
money that is paid for, or for the service that is required 
of, them. When I compare ‘‘ Anglophil’s” statements 
with the extremely desultory manner in which Mr. 
Goschen replied to Sir Charles Dilke’s questions in the 
Parliamentary meeting of the 8th inst., concerning the 
relative value of British guns, I cannot help entertaining 





published, but have lately received from a correspondent 


4 


i) é Fig.1. 


most serious misgivings as to whether British gun con- 


“Little Giant” Hammer 
Piston and Valve uv extreme positons. 
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the following illustrated description which I think 

es the action of the mechanism much plainer. In the 

pe that it may prove useful to others, I forward it to 

he trusting you will find room for its insertion, as there 

no other means by which I could make it as widely 
wn amongst engineers. 


, The ‘Little Giant’? hammer is shown in Figs. 1 
and 2. mi ge valve is at H and requires no expla: 
nation. oving parts are t) mer-piston B an 
the valve E, formed with a piston on the top end. ‘These 




















struction is really what it should be. Professional 
secrecy. certainly does not go so far as to vent a 
Minister of the Crown from defending stoutly the way he 
carries out the duties that have been entrusted to him. 
What replies does ‘‘ Anglophil” get to the statements 
he puts forward in such energetic terms, as they appear 
tome? Simply these: A very nondescript letter from a 
correspondent who signs ‘‘Suum Cuique,” in your issue 
of the 9th inst., whom ‘“ Anglophil” answers in your 


uced valve | B: 





“What ‘ El -Pasog”: says » in the-second ph of 
his letter amounts to this: Two and two make four, and 
‘**Anglophil” has never found it out. He attributes, 
moreover, to the latter, statements which, as far as I can 
see, ‘‘ Anglophil” never did ‘‘indicate.” 

But what a gracious Providence rules over British gun 
manufacturers! Here in England a limit is not a limit, 
the “‘elastic limit being not totally ignored, as the steel 
must not permanently stretch more than 0.2 in, 
with a strain of 21.5 tons in the test piece.” Is nob 
‘* El Pasog” mistaken, is it not .03 in., with a strain of 
21 tons? 3 

And such conditions as this one, and those mentioned 
in ‘‘ Anglophil’s” letters, are the conditions which govern 
ritish gun construction and tests! Why was I not burn 
a British gun manufacturer ? 

‘*El Pasog” wants to know more: he wants to know 
the French conditions of tests for guns. But although it 
would be interesting to know what are these conditions, 
has not ‘‘ Anglophil” stated enough to give us food for 
reflection? ‘* Anglophil” knows, so it pone appears, the 
conditions of British gun manufacture and tests; he has 
made public what these are, and for so doing he has 
chosen the very best medium. If he is wrong, and 
British-made guns are the very best, by all means let 
British manufacturers get up and say so if they can. 

Yours faithfully, 


London, E.C., March 26, 1900. OUTSIDER. 








AMERICAN COMPETITION. 
To THE EpitTor oF ENGINEERING. 

Srr,—In common, I am sure, with all your readers, I 
have been much interested in the letters published in 
recent issues regarding the —— of the United 
States with Europe, and ially Great Britain, in the 
world’s markets, e introduction of the technical school 
as an element of the situation by President Morton, and 
the comment of Mr. Halsey upon his thesis, bring into 
the discussion some very important, however pom § con- 
siderations. I would like to offer a word regarding the 
claims for the engineering schools and on the opposite 
view of Mr. Halsey. 

The engineering school in the United States, not a 
F hacer wee ago, was almost an unknown quantity in the 

evelopment of our industrial system. The military and 
naval academies, and the ese, Polytechnic Institute, 
devoted to civil engineering mainly, had, and could have, 
but small influence upon manufacturing industries. The 
cause of the later development of those industries was, I 
have little doubt, mainly the freedom, absolute indepen- 
dence, political and conventional, of our people, which 
permitted every man to follow the bent of his own 
natural talents, toward whatever destiny and whatever 
field of endeavour he might be disposed to seek. 

This view is taken, I think, by intelligent foreigners 
who can view the phenomenon from the outside, It is 
that, I know, for example, of M. Dwelshauvers-Dery. 
who writes me in this strain, at times. This political 
advantage has been, in this direction, fortified by our 
most admirably contrived system of patent law, which 
has assured to the inventor the proprietorship of the 

roduct of his brain as completely as the work of his 

ands. The Briton and the citizen of the United States, 
throughout all our earlier history, were practically of one 
blood and necessarily of one kind. The emancipation of 
the man from convention, and his perfect freedom to 
follow what seemed to him his own best interests, and to 
secure full reward for whole-hearted and enthusiastic 
labour in his own favourite field of work, are 1 ly ab 
the bottom of the difference so strongly brought out by 
your Re agin British as well as American, The 
immigrant has not modified this state of affairs very 
much ; he becomes assimilated and Americanised in the 
second generation, and his children are often quite indis- 
3a ishable from rack rg o- . oo descent, 

n Europe a man sticks to his family tradition regardin 
the craft, as well as in other matters. In the United 
States he commonly strikes out into a new and more 
fitting life. In Europe one man in a thousand finds the 
lace that he would choose if free and if following the 
nt of his own talent with earnestness and enthusiasm. 
In the United States the thousand aim at and work for 
a goal set, each man for himself, to attain which he is 
led by natural proclivity. Such conditions were ope- 
mies | og pio the mies e of the gs oe gy ong 

ec and especially engineering, schools, as an 
element of social p f date from about the time 
of our Civil War. Their. output has only now come 
to be im + in influencing industrial progress. It is 
thus evident that the strides of this country, industrially, 
marked, since about 1873—the period which our would- 
debasers of the coinage and inflationists of our currency 
call ‘‘the beginning of misfortune”—by an ex i 
and continuous acceleration, have mainly, the 
result of other favourable conditions than those of tech- 
nical instruction in a systematic manner h the 
foundation of our technical coll and schools. fact, 
even to-day, these schools are few in comparison with 
those of Germany, for example, are unsystematised in 
form, curricula, and adaptation to the n of the people, 
and, as a system, our technical education is hardly yet a 
national system. Evolution is slowly working it into 
effective sha : 
Within a few years, however, these schools have come 
to have a considerable output, and the graduates of the 
older and ge a schools are showing their capacity and 
their fitness. lance over the lists of these men, with 
their places and positions, given as an a x, for 
example, to the annual catalogues distributed freely by 
the Stevens Institute of Technology and the Worcester 





issue of the 23rd, and a letter of the same kind, signed 
‘*El Pasog,’ in this same issue. 


ae ager po Institute, will show at once that they are, 
while still youthful, and before experience is ripe, even, 
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finding places of responsibility and influence so generally 
that they must soon, if they have not already done so, in- 
fluence strongly the industrial situation. As a pioneer 
in this field, I have pone reason to know what the change 
means. When, in 1866, I took part in the instruction of 
the young professionals of the Navy, including even 
then engineering as an essential element, and when, in 
1871, I worked with President Morton in the 
tion of the Stevens Institute of Technol ; 
matter of real difficulty for the college-trained engineer 
to secure even an o tunity to show his capacity. 
The employer, strongly prejudiced against ‘‘bookwork,” 
even though supplemented by systematic training in 
shops and laboratories, declined to admit the educated 
engineer into his place. College men were abused as 
conceited, helpless, and useless, and no business man 
wanted them or could be induced even to give them a 
chance, except under pressure. To-day all this is changed, 
and the leading technical schools are now continually 
obliged to inform their correspondents that all alumni 
are en and that they are unable to supply the men 
wanted by the now solicitious employer. undreds of 
young so-called ‘‘mechanical engineers” are now annually 
turned out by these schools ; all find their vi rtunities, 
and they are rapidly assuming positions of highest re- 
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in the industrial a. Sibley College has 

o not know of one out of 
‘ ( ting to be- 
come alumni in June, and it seems probable that every 
On my 
ere is one 


letter from an alumnus seeking a ch of position. 
They are called for by all sorts of manufacturing estab- 
lishments, railways, commercial houses, technical schools, 
and even colleges of the orthodox “‘liberal” kind, at- 
trupting to teach applied sciences. 

The accompanying diagram (Fig. 1) shows the progress 
of this country during the century just closing. 1t is seen 

its most remarkable acceleration began at about the 
time of the Civil War, and after a “‘war tariff” on imports 
had been established, which has been substantially re- 
tained. This was also the period of effective development 
of the existing system—if system it can be called—of tech- 
nical, and es ly of mechanical engineering, schools. 
The former is generally considered to have had much to 
do with the upward trend of our curves ; but it is very 
certain that the latter is coming to be a most im- 
t element. Another generation will see the whole 
industrial system of the United States practically under 
the hands and the direction of these technically trained 
men. ‘ 

All the great corporations engaged in manufacturing 
are falling under the supervision and are subject to the 
energetic and di t ent of these young men, 
trained in the sciences as as the arts of their chosen 
vocation. The extent to which this change has taken 

lace is a matter of astonishment to all familiar with the 
act, but unfamiliar with the enormous difference 1n value 
between the so called “‘ practical” man without scientific 
knowledge and the young professionally trained engineer, 
well educated, familiar alike with the facts and the 
reasons for them, and capable of making himself ‘‘ prac- 
tical” in a wonderfully short time, then constituting the 
ideal ‘‘ captain of industry.” The great successes in this 
department of life in the United States are of young men 
of this class. Fighting their way into the superintend- 
encies of shops, mills, factories, railways, and great manu- 
facturing industries, they are rapidly proving the value 
of a combination of scientific knowledge with talent and 
practical experience. They area selected class; for every 
man of them, in the case at least of the great schools of 
engineering, must have secured his admission by meet- 
ing entrance requirements that the average youth can 
rarely attain, even if—as all these young men must be, to 
succeed—naturally fitted for the professional work of the 
school. This includes, usually, shop-work, drawing, de- 
signing, chemical, physical, mechanical electrical engi- 
neering, laboratory work, often serious research supple- 
menting instruction. The student’s fingers and brain are 
alike cultivated, through four years of the most arduons 
work known in our colleges, in even the professional 
schools. 

It may not be the fact that our technical schools have 
had a very important influence in the past ; but they are 
exerting a wonderfully powerful influence now, and will 
exert a vastly — power hereafter in the uplifting of 
our “‘ curves 0 — (See diagram, Fig. 2). 

Referring to Mr. Halsey’s letter: It is evident that he is 
earnestly interested in the trade school movement, which, 
sin ly, has secured very little attention, and has 

eno important progress in the United States, not- 
withstanding the rapid development of our engineering 
schools, The more elementary work of the manual train- 
ing schools has made much more important advances than 
the trade school system ; although not nearly as great as 
might have been expected from a people reputed as 
intelligent as ours. th these lines of technical work 
are, however, coming forward, and a few Do gr may see 
them rapidly developing. The fact, alluded to by this 
correspondent, that our great captains of industry have 
been men of extensive practical experience and excep- 
tional power in the art, while ignorant of the science of 
their departments, is obviously a necessary consequence 
of the other fact that, in their day of youthful prepara- 
tion for promotion, there were no such opportunities for 
them, and what few schools there were were devoted 
almost purely to the sciences of the surveyor and civil 
engineer, and not at all to those of the mechanical engi- 
neer and the mechanical industries and manufactures. 
To-day such men are almost unanimously regretting _ 
which they now regard as misfortune, and they are gl 
to send their sons to the modern technical schools, where 
they may secure that scientific ata pe broader train- 
ing, and insight into the most advanced and fruitful and 
profitable methods of contemporaneous industries. 

As it happens, I have long known all the individuals 
mentioned by your correspondent, and some of them have 
been, for many years, personal friends, and I know toler- 
ably well their sentiments. Such men never visit me 
without sighing over the wonderful opportunities of the 

oung engineer of to-day, and often wishing that they 

not been born quite so soon. I have, on my letter files, 
a letter from one of these gentlemen, written some months 
ago, after such a visit, in which he says he would give his 
right arm could he exchange it for the knowledge and 
training that the ambitious graduate of such a school now 
carries away with him, Another, whose name is given 
by your co ent, says: ‘‘ A common school educa- 
tion is, of course, the Bs essential ; but, after that, 
the young man is vastly benefited by a course of colle- 
giate, or technical training, vided that, at the same 
time, he be diligent and single-eyed in en | himself for 
an honourable career, and so apply himself that as to 
learn how to think alone—the lattera rare quality.” He 
goesontosay: ‘‘ Had I a son to bring up in any line 
of business, I should give him opportunity for advanced 
education and culture.” Then he says: ‘I wish that I 
might have taken a course of such instruction ; but, as 
that was impossible, I must get on as best I can with- 
out it.” 

Another of these men once wrote me: ‘I should prefer 
to put my boy into a school where he could get the - 
nical and the practical training at the same time.” ‘If 





he was to be an engineer, he should have a good know- 





, or three trades most essential, to begin 
taking, at the same time, all the technical know. 
ledge he could hold, and should take professional work 

another of these great and typical 
me: “I do believe that a technical 
education for the neer would be of very considerable 
advantage ; but, to e a master in his profession, it 
is indispensable that he shall have a practical knowledge 
of the processes of manufacture. . . . The difficulty of 
obtaining both is great, and one or other may be sacri- 
ficed, which one is usually determined by circumstances,” 
He doubts whether, the circumstances of his life, 
commencing in the early half of the century, he would 
have been foanciall as much the technical ag 
he actually was by the vocational, experience ; but, never. 
theless, he ‘‘ would reserve the higher walks of the pro. 
fession for those only who are well qualified for advanced 
study, whether they have the capacity for practical work 
or otherwise.” Still another—included in the list referred 
to, by the an Fea me that he has answered the ques. 
tion of advisabi wp sending his own son to the nearest, 
and an admirable of mechanical engineering, and 
that he now considers him, after some years of business 
life, ‘‘ thoroughly qualified for any position we can put 
him in.” His is one of our most extensive and famous 


tool-building establishments. S ing of the young 
engneer generally, he further says: ‘‘If he has a talent 
an he will be benefited 


an ambition to get to the head 
by graduating from a technical school 3 but, as a thorough 
knowledge of the details of construction is quite neces. 
sary, he must get that knowledge by practice in the busi- 
ness which he intends to follow... .” ‘If I had had 
the opportunities for education that my boy has had, I am 
sure I would have been a much more useful man.” 

These are samples of statements of which scores, and 
probably hundreds, have been made by this class of 

‘successful” men. In fact, a very large percentage of 
our students in the engineering schools are the sons of 
just such men. They do not always justify the hopes of 
their parents; but it is not because of a defect in the 
schools it is a defect of the modern well-to-do youth, who 
is too often absolutely without conception of the value or 
magnitude of his opportunities. Those who do prove 
wise, ambitious, industrious, and well fitted for the pro- 
fession chosen, are, as I remarked at the outset, taking 
possession of the business of the coming generation. 

Mr. J. E. Everet, ex-President of the American Society 
of Mechanical Engineers, once wrote me: ‘‘ You can 
hardly imagine the effect it had on me when I went into 

our workshops the other day, and saw your boysat work. 

he chance to go in with them would add 10 years to my 
life.” Other observers of the training given in experi- 
mental investigations of strength of material, of steam 
engine and of boiler testing, and of all the various pro- 
blems of the mechanical engineer, and in machine design, 
no less enthusiastically gi to the splendid progress 
now making in engineering schools, not only in this union 
of science with practice, but in leading in the highest 
methods of contemporary practice. That erm of 
schools and schoolmen is certainly now raising the gradient 
of our “curves of progress.” 

R. H. Tuurston. 


Sibley College, Cornell University, Ithaca, N.Y., 
March 6. 1900. 





LAUNCHES AND TRIAL TRIPS. 
Messrs. WoRKMAN, CLARK, AND Co., LimrTED, Belfas 
launched on the 19th inst. a steel screw steamer nam 
ed a built Rs — pee A of the —— 
teams. m imited, 0! asgow. e@ Corin- 
thian is he third boat built for the Allan Line by 
this firm, and is a sister ship to the Sicilian which recently 
left Belfast. The vessel has been specially designed to 
meet the requirements of a passenger, cattle, and cargo 
Since ceil tie Eeoainal Chaaioa pore, In dines 
w, and the princi n dimen- 
sions the Corinthian is a duplicate of the Sicilian: 
Length, 430 ft.; breadth, 54 ft. ; depth moulded, 31 ft. 
Between the upper,and shelter decks permanent cattle 
stalls will be fitted to accommodate over 600 head of 
cattle. Accommodation for 140 first-class passengers 18 
provided at the front of the bridge deck. 


The new steamer Ventmoor, built by Messrs. Ropner 
and Son, of Stockton-on-Tees, to the order of Messrs. 
Walter Runciman and Co., of Newcastle-on-Tyne, made 
her official trial trip in the Tees Bay on the 19th inst. 
The deadweight cargo capacity is about 5600 tons. She 
is fitted with triple-expansion engines by Messrs. Blair 
and Co., Limited, of 1200 indicated horse-power. The 
trial was satisfactory. 


On Saturday, March 24, the steel screw steamer 
Rosario, built to the order of Messrs. Orders and Hand- 
ford, of Newport, Mon., by the Blyth Shipbuilding 
Company, Limited, of Blyth, was taken to sea for her 
official trial trip. The v is 282 ft. in length ; 
beam, and 20 ft. Gin. d The machinery has been 
supplied by Messrs. John Dickinson and_ Sons, Limited, 
of Sunder nd, the cylinders being 20 in., 33 in., & 
54 in. in diameter with a stroke of 39 in., steam being 
supplied from two large boilers. 











The official results show that the three hours’ coal con- 


sumption trials of the —_—— peer 
which took place on Monday, - aaa had to be 


satisfactory character. A of 31 
obtained, and this was slightly ed. The —_ 
registered 7784 indicated horse-power, with 379.9 revolu: 


tions per minute, and a steam pressure in the boilers of 
240 lb. per square i 
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Fig 4. 


HAND AND MACHINE LABOUR. 
(Continued from page 376.) 
MARBLE AND STONEWORK. 

Ir has already been pointed out that the cost of 
bricks has been reduced by one-third, sewer pipes 
by the same proportion, and now we come to 
marble and stonework, where the ratio of reduced 
cost is still more marked. In»the preparation 
of granite balusters, machingéty "has a very useful 
and suitable part, for here repetition has advan- 
tages, and it is satisfactory to note that the labour 
cost now is less than one-twenty-third what it 
was in 1873. The data are given in Table LX XXI. 


Taste LXXXI.—Production of 52 Granite Balusters, 
2 Ft. 4 In. Long, Base 44 In. by 6 In., Cap 34 In. by 
6 In. ; Greatest Diameter of S 6 In. 


Mode of Production. Hand. Machine. 
Date... NEAT ere meaie | fo 1894 
Number of different ope- 

rations involved “i 4 10 


Number of workmen em- 
PROVO ease Senge 21 30 
Number of hours worked 8303 h. 23 m. 653 h. 26 m. 
toflabour ... ... 4638.44 dols. 210.05 dols. 
Average rate of wages per 


hour 56 cents 32 cents 


It will be seen that the avetage wage is consider- 
wd less, since the same highly skilled labour is 
no longer required ; for while stonecutters are still 
ered, more of the work: is done in steam- 

ven lathes. But even the stonecutters are only 
og dols., as compared with 4.50 dols. per day 
4a tg and the lathemen get from 2.50 dols. to 

ols. per day. The first operation is the making 





(For Description, see Page 428.) 
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of gauges and patterns, and here machine methods 
have been effectively applied, the time taken being 
as 1 is to 4}. Lathes, of course, are used in turn- 
ing, and in final squaring at tops and bases, steam 
saws, brushes, &c., are used. 

In carving Romanesque designs there is a saving 
of about 40 per cent. in the. cost of former 
years and purely hand methods; and in making 
marble cornices the saving is about a fifth. It is 
when we come to the work of the ordinary dressing 
and polishing the marble that great economy is 
achieved. It is — n to describe the 
operations ; they are obvious. e dressing and 
polishing is done in a sixth of the time, and there is 
economy in handling as well. The unit chosen for 
comparison of the work of dressing, is 150 square 
feet. In each case there were three operations 
carried out by two workers, but in 1894 machi- 
nery enabled these men to do the work in 19 hours 
ata labour cost of 26s. 4d., while the hand process, 
in the year following, 1895, required 243 hours, the 
labour cost being over 16/1. The wages in both 
cases were 12s. 6d. perday. The data for hand- 
work on marble oe were collected in 1885, 
for machine work in 1895; in both cases the 
polisher had about 10s. per day, but in the one 
case the 8 square feet of marble was polished in 
10 hours 7} minutes at a cost of 11s. 5d., while 
with primitive appliances the time taken was 
60 hours, and the cost over 31. 

The preparation of marble slabs affords an even 
more striking example of the economical use of 


ND CO, LONDON. 


Fig 3. 





















































now; but with the steam saw he does more than 
500 times the work of his predecessor of 1852. 


Tasix LXXXII.—Production of 25 Marble Slabs, 8 Ft. 
by 4 Ft. 1 In. Thick, 


Mode of Production. Hand. Machine. 
Oe ie RE FS alps 1852 1895 
Number of different opera- 
tions involved ... 1 3 


Number of workmen em- 
veges sai oa ete 2 3 
Number of hours worked 6000h.0m. 11h. 10 m, 


Cost of labour... 500 dols. 2.39 dols, 
Average rate of wages per 
hour <0 ay .. 8.3 cents 21 cents 


In wainscotting again the work done is four times 
in volume; and the labour cost is only a sixth 
what it was in 1886, 


Nas, Srrxes, anp Tacks. 

Machinery now enters very largely into the mak- 
ing of nails, tacks, and the like, and in a general 
way it is known that the cost of production is very 
much reduced ; but few will be pre for the 
t differences recorded in the official records 
fore us. Under the old conditions two or three 
men were engaged with forge, vice, hammer, 
nippers, &c., carrying out individually nearly all 
the successive operations, requisite in the con- 
struction of a complete nail, tack, or spike. Now 
the iron or steel is cut into strips by machine and 
formed into nail, spike, or tack, by automatic 
machinery, and thus these two operations, which 
are most prominent, take but a fraction of the 
time. For instance, in the case of horseshoe nails, 





labour as is shown by the following Table— 
LXXXII. The sawyer’s wage is exactly double 


No. 14 gauge and 1,, in. long, 147 were stripped in 
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the time formerly taken for one ; 1}-in. clout nails 
were stripped in a sixty-second part of the time 
formerly required, and tacks were done in & 
hundredth part of the time, Again, in the 
operation of actual making, the saving is still 
more pronounced, for horseshoe nails can 
be made in the time needed for one of the 
same size under the primitive method ; 280 cut 
nails can be made for one, and so with 2565 
tacks, the ratio being generally quite 100 for one 
under the old conditions. The machine method 
involved seven times the number of opera- 
tions, and as a rule from three to four times the 
number of men, and in some cases wages were 
lower because less skilled labour was required, but 
in many cases there are advances. 

One or two representative cases may be taken. 
The well-known 4d. cut nail cost in labour, in 1813, 
10d. per pound ; now the figure is at the rate of 64 Ib. 
for 1d. The cost of labour per 100 Ib., or per 20,900 
nails, is 1s. 3d., as compared with over 4/. This, too, 
is notwithstanding that much higher wages are paid, 
and is due entirely to more rapid production, for 
the unit given was completed by machinery in 
1 hour 494 minutes, while by hand labour 236 hours 
25 minutes were required. In the one case three 
workers carried through three operations, the one 
heating iron strips and cutting blanks for nails, the 
second heating blanks and heading and finishing 
nails, while the third was engaged in inspecting, 
weighing, packing, &c., the nails after they were 
made. Under the modern machine method there 
are 20 operations, and 83 men are engaged upon 
them. 


Taste LXXXIII.—Production of 100 Lb. Horseshoe 


Nails (125 per Lb.). 

Mode of Production. Hand. Machine. 
Date... Le <a aide 1866 1895 
Number of different opera- 

tions involved ... 2 11 


Number of workmen em- 
om. tn pan sg a 1 21 
Number of hours worked 208h.20m. 10h.3.8m. 


Cost of labour 52.08 dols. 1.28 dols. 
Average rate of wages per 
hour ae .. 25 cents 12 cents 


We give in Table LX XXIII. the general results 
of the production of 100 horseshoe nails, the later 
make being compressed cold, and here it will be 
noticed that the wage is just half what it was. For- 
merly blacksmiths were engaged earning over 10s. 
a day ; now much of the work is done by females 
earning 3s. 1d. per day, and the other labour is 
for the most part paid at 7s. a day. Thus by im- 
proved machinery the product cost but one-fiftieth 
the former rate. 

TABLE LX XXTIV.—Production of 100 Lb. Wrought 

Railroad Spikes. 


Mode of Production. Hand. Machine. 
Date... Pa a bss 1895 1895 
Number of different opera- 

tions involv zs as 4 6 
Number of workmen em- 

ms ig dint hs Be 3 9 
Number of hours worked 4h. 46m. 0h. 23m, 
Cost of labour... ... 1.10 dols. 0.10 dol. 


Table LXXXIV. gives the labour cost of 100 
spikes for railway use. These were 5} in. long by 
ys in. square, and the comparison is specially 
interesting, owing to the fact that hand and ma- 
chine data are for the same year—1895. Hand 
labour took nearly 13 times as long as with ma- 
chinery, and the cost is 11 times greater than with 
the modern method. 

With tacks a similar comparison might be made. 
Here the time required lousy was about 100 
times that now necessary, and 100 Ib. of 6-oz. tacks 
cost now 1.47 dols. equal to 6s. 2d., against 
77.30 dols, equal to nearly 16l., while 24 oz. tacks 
cost 3s. against 50s. 


NEEDLES AND Prins. 


It seems remarkable tat 50 to 60 workers are 
needed to produce a needle or a pin, or a pair of 
hooks and eyes, and yet ix is by this concentration 
and specialisation of plant that the cost has been so 
greatly reduced. Ten thousand hairpins are made 
for a labour cost of 3s. 5d., against 10s. twenty years 

0; 14,400 of hooks and eyes for 6s., against 
ae 26s.; 1000 knitting needles for 4s., against 
10s.; 1000 sewing machine needles for 9s,., against 
nearly 171., 1000 curved sewing machine needles 
for 15s. 7d., against 27/.; while pins cost only Is. 
for 12 packages instead of 22s. Space prohibits an 
investigation as to how all these results are 
achieved, for each product has its different pro- 
cesses: but some reference may be made to 
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TABLE LXXXV.—Deraus or Time AND Cost or Propuction or 1000 Curvep SEwING 





Work Done. Machine or Tool. 








Straightening, grinding ends, and cut-, 
dar wire .. te j ie 7 . | Automatic machines .. 
— wire to gauge 


jucing wire to size ws tto 
Ditto of Cuteness machines 
Ditto | Ditto €, 
Pointing wire wt Ditto 
Ditto os a ... Pointing machines 
Stamping name on shank . Marking machine 
Grooving wire ms . Grooving machines 
Ditto zs $3 ae Ditto... 
Ditto... oe ie ve ° ee 
Punching eyes es es .. Punch presses .. 
Ditto Ditto 


Clipping c ff surplus metal . Clipping machine 


Smoothing needles . Burring machines 
Bending needles .. Bending machines 
Inspecting needles. . .. None Se 
bone ste needles .| Muffle and tongs 
Polishing needles .. Revolving brushes 
tto ; se Ditto = 
Finishing points .. .._ Point-finishing machine 
Polishing grooves .| Wire wheels... oe 
Ditto ss 4 Ditto a ve 
Scouring eyes ..| Eye-scouring machine 
Ditto o | Ditto os 
Truing needles... .| Pliera and gauges 
Inspecting needles. . None used ss 
Ditto oe Ditto .. 
Assorting needles .. ..| Ditto .. 
Weighing needles .. .| Scales... 
Labelling needles .. ..| Paste brush 
Packing needles .. ‘Ss ‘ .| None used 
Washing and sweeping floors. Broom, &c. 


Making dies and keeping machinery in 
order re = 7 % ..| Machinists’ tools 
Overseeing establishment Ditto 
Ditto ditto 


>.) None used 
Furnishing power .. -.| Engine .. . 
Firing boiler oe ..| Shovel, poker, &c. 


MacuinE NEEDLES (1895). 


.| Automatic cutting machine..|  ,, 














| ; | Time | Wages r| Labou 
| Power Occupation. Worked | =| ayy 
jh. m. dols. dol. 
“+ Steam | Caine eemneton . — a -0910 
‘utter 5 . | .0046 
» | Smager (contractor) 0 18.2 800 | -001 
” e tender .2 C | .0607 
4 Machine feeder | 0 182 | 1.50 | 10455 
ae al pains: \ ae rm : 182 | ro .0910 
” | e -0607 
” Marker* 0 182) 1.00 .0303 
” oo (contractor) : at sd | .1183 
” roover io | o -0607 
” Groovers* 1 12.7; 1.00 | "1219 
Foot Eye maker (contractor) 0 18.2) 5.65 | .1714 
se) Eye makers* 0 36.4/ 1.58) | .0961 
. Steam Machine tender* 0 182, 1.50 0455 
; si { Polishers* 0 36.4 1.835 1112 
.. Hand Benders* ; Py 125 =| .1250 
; es rs* 5 1.25 1135 
-| Hand | Temperer 0 182! 225 | .0683 
.| Steam Polishers 0 36.4; 2.374 | -1441 
5 ier ® Polishers’ helper 0 18.2 1.25 -0379 
A tag a 7 rH esa .0683 
| ‘olisher . 664 -0809 
Ben Ditto 0 182) 233} | :0708 
| oo» ——— : oe 4 | .1562 
“| oo urers .. ‘ 1135 
-| Hand | Truers - eg 225 | .7500 
| ee Inspector .2; 2.00 -0607 
Bae Inspectors* 0 36.4| 1.25 | [0758 
+} ee Assorters* 10 54.5 1.00 -0908 
:| Hand | Weigher* 0 182| 125 | :0379 
oo] op | —— ; aod 4 | = 
Py cker 5 . | .0379 
Z fland Labourer 0 et) 2.00 | .0607 
gs Machinists 1/0 54.5} 2.50 | oon 
Bi Foreman 10 182| 3.50 | .1062 
om eee Foreman, assistant (0 18.2/ 2.00 -0607 
..| Steam Engineer 0 3.0! 3.00 | .0150 
man 0 80/ 1.75 -0088 


| Hand | 





| 


* Women workers ; totalling 28 of the 57 workers engaged. 


sewing machine needles as a representative case. 
Table LXXXYV. gives the details for the machine 
method. Straightening and cutting the wire into 
lengths is the first process, and by special machines 
this was done in about one-twentieth of the time 
formerly required, reducing the wire to size used 
to take 285 times the period now required ; and 
here it may be remarked that one person attends 
13 of the cold pressing machines which carry 
out this part of the process. In another case the 
work was done by cold swaging machine and 33 of 
these machines were attended by three persons, 
and each is paid 12s.a day. This cold swaging ma- 
chine did the work in ;}zth of the time required 
by hammer and anvil. Pointing the wire was done 
by steam-driven emery wheels, and took 545th 
of the time needed by file, vice, and block ; but 
in other cases water-power emery wheels were used, 
and took much longer than with this steam-driven 
tool. The grooving machines took only ;14,th 
to 7,th part of the time formerly necessary, and 
here it should be noted that one person earning 


8s. 4d. a day attends 10 to 12 machines. A punch| b 


subsitutes the drill used in the old process for 
making the eye: the time taken is about the same. 
The drilling and reaming is now done in 5$;th part 
of the time ; smoothing by a burring machine ,\,th 
of the time, and ‘other processes a correspond- 
ingly short period of time. The complete result 
is shown on Table LX XXVI., and it will be seen 


TABLE LXXXVI.—Production of 1000 Curved Sewing 


Machine Needles. 
Mode of Production. Hand. Machine. 
ate tae iene aoe 1851 1895 
Number of different opera- 
tions involv: 18 27 


Number of workmen em- 


da ee Se ee 4 57 
Number of hours worked 906h.0m. 19h, 0.2m. 


Cost of labour ... 133.24 dols. 3.74 dols, 
Average rate of wages per 
hour ais is ... 147 cents 19.7 cents 


that the average wage is higher by 24d. per hour, 
notwithstanding that in the former process only 
the scouring was done by females, whereas now, as 
shown by the asterisks on Table LXXXV., women 


are e ed in 13 of the processss, 28 of the 57 
workers being females. 
(To be continued.) 








FRIEDMANN’S MECHANICAL LUBRICATOR 
FOR LOCOMOTIVES. 

WE illustrate on page 427 a lubricator, specially in- 
tended for use on locomotives, which is now being in- 
troduced by Messrs. Richard Klinger-and Co., of Fen- 
church-street Chambers, 66, Fenchurch-street, London, 
E.C. By means of this lubricator several bearings, 





same oil cup without regard to their different back- 
pressures, the flow to each being independent of that 
to the others, no matter how different may be the 
pressures against which the oil has to be forced. The 
instrument consists of an oil cup of the usual kind, 
having beneath it a chamber, with which it communi- 
cates through a flat rotary valve. The oil in this 
chamber is forced to each bearing in turn by means 
of a plunger caused to reciprocate by an eccentric on 
the same thaft as the rotating valve above mentioned. 
The distribution to the different points of lubrication 
is effected by suitably arranged ports in the valve 
seat. Coming to details of construction, a general 
view of the lubricator, as arranged for supplying 
oil to four different bearings, is shown in Fig. 1. 
The oil cup, it will be seen from the sectional 
views, Figs. 2 and 3, is fitted with a strainer, to 
keep grit or other solid matter away from the valve 
surfaces, and it is, moreover, supplied with a steam 
jacket, by means of which the oil can be kept fluid in 
cold weather. The pump chamber below is lettered a, 
whilst 6 denotes the plunger which pumps the oil. The 
eccentric driving this is best seen in Fig. 4. This eccen- 
tric is, it will be seen, cast on a vertical shaft, driven 
y worm gearing by means of the ratchet wheel c 
and carrying at its upper end the valve d, by means 
of which the distribution of the oil is effected. This 
valve, it will be seen, is not fixed direct to the shaft in 
question, but is driven by lugs on the latter, and is 
maintained against its seat by means of a spiral spring, 
as shown in Fig. 3, which also shows the port in its seat 
communicating with the oil cup above. The valve 
itself is shown separately in Fig. 5, and is provided, 
as indicated, with a single port, consisting of 4 
narrow slot in its diec, as shown. The seat on 
which it works is well shown in Fig. 6, and_ has, 
it will be seen, five ports. The largest of these is the 
suction port, whilst the others, of various widths, 
communicate with the branches leading to the dif- 
ferent bearings. Each of these branches, as indicated 
in Fig. 3, is fitted with a non-return valve. The plu 
shown immediately above the plunger in Fig. 2 an 
also in Fig. 1, is used gs A to get rid of air in first 
starting up the apparatus. It may be specially pointed 
out that all moving parts work entirely in oil. The 
makers guarantee the very best workmanship and 
material. 





Tur Hampure-AmERICAN Ling.—This company has an- 
nounced a dividend of 8 per cent. for 1899, as compared 
with a similar distribution for 1898. A higher dividend 
could have been paid, but the directors consider it ad- 
visable to build upa large reserve. The business of the 
company was so active during the past 12 months that it 
had to charter vessels from other com at a cost of 
110,000/., although its own fleet has considerably 
increased of late. The directors propose, under these 
circumstances, to increase of the fleet still 
further; and with this obj the capital of the com- 
pany will be raised from = tye“ 000,000/._ The 
com ill establish regular ings 
Peeonngtin Northern Brazil, and voyages between Genoa 





steam or otherwise, can be fed with certainty from the 


and New York will be extended over the whole year. 
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INDUSTRIAL NOTES. 


PARLIAMENT is proverbially difficult to move, but 
more it does, though slowly. The ‘‘ private ” member 
has of late years bee1 almost wiped out as a practical 
legislator, but he also has his chance if he will only be 
on the alert and wait for it. On Wednesday in last 
week it was a “‘ private” member on the Government 
side of the House who was able to secure an amend- 
ment of the Compensation Act by its extension to the 

icultural labourer. An attempt was made to 
include him when the measure was before the House 
in the first instance. It is the same House, and the 
game party in power, but the decision of 1897 was 
reversed in this session of 1900. The Home Secre- 
tary, Sir Matthew White Ridley, stated on the 
ist inst. that the measure of 1897 was an ex- 
periment ; it introduced a new principle, and 
many employers of labour were threatened, or 
thought to be threatened, with heavy damages and 
costs of litigation. He went on to say that experience 
has proven “ that the responsibility could be met by a 
comparatively light premium of insurance.” It was 
contended at the time, in Industrial Notes, that the 
insurance would be lighter if all trades were included ; 
that is the contention still. It stands to reason that 
it only the more dangerous trades—mining, railway 
service, factories, and the building trades, &c.—were 
included, there would naturally be a higher average of 
cases requiring compensation than there would be if 
the less dangerous trades were included, and, conse- 
quently, the average premiums of insurance would be 
heavier. The inclusion of the agricultural labourer 
will not increase the average premium, for his is not 
a dangerous trade. 

One of the largest employers in the most dangerous 
calling of all—coal mining —was an opponent of the 
measure in 1897; he now advocated its extension to 
the agricultural labourer. He stated that many of the 
dangers anticipated at the time of passiog the Act 
had not arisen. In the counties of Durham and 
Northumberland the cases of litigation had been ex- 
tremely few; he went on to say that this was not 
owing to the lucidity of the Act itself, but to the 
common sense of the people to whom the Act applied. 
He, therefore, hoped that the time was not far distant 
when the Act would be extended to other classes of 
workmen. The Home Secretary admitted that there 
had been considerable difficulty in the interpretation 
of the Act of 1897,and he intimated that before long 
there would be a case for a revision of the Act. He 
said frankly that ‘‘ the Act did not appear to do for 
some classes of labourers that which the Government 
unquestionably desired should be done for them.” 
Here the whole case is put in a nutshell. Some of 
the decisions in the Courts have been extraordinary. 
Doubts have arisen as to what isa ‘‘ place,” and what 
is a “scaffolding.” Surely legal tt is at 
fault; if no adequate definition can be found for such. 
If it should be found to be impossible to define what 
these are, then the negative form should be tried, as 
is often done in Acts of Parliament, saying what is 
nota place, and what is not a scaffolding. The blot 
in the Act of 1897 is the litigation which it has pro- 
voked, the costs of which injure both employers and 
employed. Sic James Joicey’s testimony in this 
respect is good; very little litigation has taken 
place in the two great northern coal-producing coun- 
ties, The same is true as regards the textile trades 
of Lancashire, so often referred to in Industrial Notes. 
It is to be hoped that the law will be made clearer 
in the near future. 





The new proposals in the Factories and Workshops 
Bill of the Government do not find much favour in 
the eyes of the Labour members of the House of 
Commons, though the announcement of its provisions 
was welcomed when it was introduced. It is always 
wise to refrain from expressing an opinion upon a 
Bill until you cee what it contains. Any speech made 
on the first reading of a measure is always made in 
the dark, except that by the introducer. The others, 
except it may be by a Cabinet Minister who has seen 
it, have really no knowledge of its provisions, or of 
the “‘eafeguards” to a principle propounded in the 
Bill. The regulations in the Bill of the Government 
which relate to sanitation, Clause 12, and to safety, 

13, 14, and 15, need not be discussed at length. 
The first of these clauses proposes to amend slightly 
Section 5 of the Act of 1895 as to places injurious to 

ealth. Clause 13 prohibits the employment of a 
child to clean machinery in motion, if in so doing it 
'8 possible for him to come into contact with movin 
machinery. Clause 14 deals with steam boilers, an 
a, among other things, for the examination 
re f, internally and externally, once at least in 
welve months by a competent engineer. Clause 15 


a es further provision for escape from fire. It extends 
authority by whom complaint may be made. Those 
gg not evoke much criticism in the House 

8. 


ok pec hen clauses of the Bill provide for the 


Regulations for Dangerous Trades,” and 








they give extensive powers to the Secretary of State. 
The intention is good ; it is to make regulations for the 
safety of persons employed, both as to health, and to 
life and limb. On being “‘ satisfied that any manufac- 
ture, machinery, process, or description of manual 
labour used in factories or workshops is dangerous or 
injurious to health, or dangerous to life and limb, 
either generally, or in the case of women, children, or 
any other class of persons,” he may certify such to be 
dangerous, and ‘‘ make such regulations as appear to 
him to bs reasonably practicable, and to meet the 

uirements of the case.” This is the power given. 
Itis a wide power, and not without some dangers to 
those concerned. 

There has been a growing tendency to rely a 
those ‘statutory regulations” of late years. They 
save time in Parliament. But while they have all the 
force of law, they are seldom subject to Parliamentary 
criticism, because they are not circulated to members 
like Bills, and often they are not seen until they come 
into force. But they are operative until superseded 
by other regulations. In the present Bill provision is 
made to meet this difficulty by the publication of 
notice of the Secretary of State’s proposal, and of the 
place where copies of the draft regulations may be 
seen, and also of the time within which objections may 
be made to such pro regulations by or on behalf of 
the persons affected. So far all the objections to the 
present mode are met. But the Bill fae on to provide 
that in case of dispute ‘‘ the matter shall be referred to 
a referee” to be appointed by the Secretary of State. 
Then it provides as to the methods of inquiry, &c. 
In reality it isa procedure similar to that of Select 
Committees on Private Bills, except that instead of a 
committee it is a person—the referee. An open court 
is constituted where the factory inspector and all 
objectors may be examined in person by counsel, 
solicitor, or agent. This will bring in the lawyer, 
with all the expenses attendant thereupon. Now 
the objectors will either be the employer or 
the workpeople, who will have to bear the costs 
of the inquiry, except the fees to the referee, 
which will be paid by the Home Office. In other parts 
of the Bill provision is made for two-shift. factories, as 
to overtime, restrictions on employment inside and 
outside factory and workshop, certificates of fitness, 
&c. Laundries, tenement factories, bakehouses, humi- 
dity, particulars as to wages, and a variety of other 
matters are dealt with. In many ts the Bill is 
an advance on the old lines, and may be productive 
of much good. Doubtless employers and labour men 
in the House of Commons will carefully watch every 
clause, and where deemed to be necessary will move 
amendments. The foregoing is but an outline of the 
main provisions. 





The reports from the engineering centres of Lan- 
cashire show that all the leading engineering indus- 
tries continue in a satisfactory position, activity 
being well maintained throughout. The returns as 
to employment by the local secretaries of trade union 
branches fully bear out this statement, for full em- 
ployment is being found for members, the list of 
unemployed being much below the — There is 
exceptional pressure in all sections of electrical engi- 
neering and constructive work, particularly for motive 
power and traction requirements ; the firms engaged 
in those classes of work have in prospect a yery large 
amount of work for some time to come. As regards 
other branches—such as machine-tool making, boiler- 
making, locomotive and stationary engine Buildin . 
ironmoulding, and smiths’ work—activity is well 
maintained. The supposition that there is any falling 
off in work is not verified by the facts ; there only 
been hesitancy in placing orders, because of the un- 
certainty of their being completed in reasonable time 
as desired by customers, and, perhaps, in some cases, 
by reason of a hope that by a fall in the prices of fuel 
and of raw and finished material easier terms could be 
secured. The iron market has been somewhat un- 
settled in tone, causing merchants and dealers to be 
cautious in operating, while the consumers generally 
are content to buy only to cover requirements. In 
the finished iron branches prices remain exceedingly 
strong, as the makers have sold heavily, orders being 
uncompleted. In the steel trade the position is strong, 
prices in some cases advancing. Generally the situa- 
tion is good and the outlook is encouraging. 

In the textile trades of Lancashire there is great 
activity, and the operatives seem determined to press 
for the advance in wages, which they have notified to 
the ie There appears to have been, and still 
is, some fear as to the supply of cotton, but recent 
advices show that quite a fleet of vessels are bound 
for the Manchester Ship Canal, the estimated 
of which amount to 100,000 bales. The operatives 
seem also to be determined to get the reduction of one 
hour on Saturdays, if not by legislation, by negotia- 
tion, failing which there is a strong section in favour 
of astrike. This, however, may be averted. 


The position of the iron and steel trades in the 
Wolverhampton district indicates very little change, 











except of a temporary character. Purchasers of both 
raw and finished material limit their orders to imme- 
diate requirements, owing possibly to the near ap- 
proach of the quarterly meetings. Customers seem to 
anticipate some concessions in rates, but producers 
expect a continuance of present prices, especially as 
another advance is expected in the wages of the work- 
men at the ascertainment of prices during the current 
week. Meanwhile, producers stand firm to their quo- 
tations. Some unmarked bars have, it is reported, 
changed hands at 5s. per ton less than quoted rates ; 
but makers with plenty of orders on hand decline 
business at less than the Association rate of 10/. 10s, 
per ton. The prices of black sheets are also reported 
to be weaker by 5s. ton, and doubles are still 
weaker. Numerous offers for future supplies of bars, 
—— angles, and bridge-building material at a slight 
iscount off present rates have been made, but accept- 
ances have been deferred until next month. This shows 
that makers do not expect a decrease in rates, nor does 
it show that customers are very confident in their 
expectations. Steel, especially for constructive pur- 
poses, isin large demand, and producers are advancin 
quotations, as there seems to be little prospect o 
either pig iron or fuel es cheaper, while wages’ 
rates still point in an upward direction, There are no 
sigos of any real slackening off in the chief iron and 
steel-using trades; engineers, boilermakers, iron- 
founders, bridge and girder constructors, tankmakers 
and gasholder makers all continue fairly busy, as also 
are the men in the railway sheds. Hate and there, 
from some temporary local causes, a slight quietening 
down may be manifest, but not in the sense of a 
falling off in trade. The same holds good as. regards 
the hardware trades, most of them being full of 
activity ; and where there is a slackening off, it is 
rather in those branches which feel the fluctuations of 
the seasons than from any other cause. The near ap- 
proach of the usual quarterly meetings will help to 
steady the market, as both producers and customers will 
be no longer in suspense at to prices, for at least a time. 





In the Birmingham district the iron and steel trades 
have been marked by a cheerful aspect, in spite of a 
lull in the demand. The signs of weakness, as noted 
in the Wolverhampton district, have been manifest 
here and there; but producers are full of confidence 
as to the near future at least. The slight relapse is 
fully expected to disappear when customers have got 
rid of present contracts, and better things are expected 
when the war in South Africa has passed into another 
and better stage, with prospects of its termination. 
Makers of railway rolling stock and of bridgework are 
already being pressed by South African buyers to have 
the material ready for shipment at call, so that an 
early termination of the war is expected in Cape 
Colony. Orders have also been received for rolling 
stock for South America and India, and the Oldbury 
Carriage and Wagon Company has just had placed 
with it a contract worth . for the equipment of 
the new Ceylon Light Railway. All this tends to 
keep up prices, and is conducive to confidence on the 
part of makers of raw and finished iron. Then it is 
assumed that the accountant’s certificate this week as 
to the net selling price of iron by the 12 selected firms 
will result in a further advance of 5 per cent. in the 
iron and steel workers’ wages. The result may 
not be any further advance in prices ; but it indicates 
that there will be no fall in nego at the quarterly 
meetings. It appears that the efforts to effect an 
amalgamation of the sliding-scales of the North of 
England Board of Conciliation and Arbitration and 
of the Midland Wages Board have failed once more, 
and that there is little chance of the scheme being 
carried out. The difference has arisen, apparently, as 
to the basis for the regulation of Poe es ae wages. 
Marked bars are reported to be steady at the full 
rate of 11/. 10s. per ton, with a fair demand. The 
unmarked bar makers report the receipt of good in- 
quiries at full rates. The iron, steel, and other metal- 
using industries continue to be fairly busy on the 
whole, with here and there a quietening down in some 
branches. Even in these the slackening off does not 
seem to betoken depression, but rather a disturbance, 
due to pas 0 5 or local causes, Generally the posi- 
tion is good, and the outlook is encouraging. 





A dispute in the engineering trade has arisen in 
Leeds, the patternmakers having demanded an ad- 
vance of 2s. per week, from 27s. to 29s. per week. 
About 1500 men have sent in their notices, but it is 
hoped that the dispute will be settled without any 
apt strike ; if, indeed, a strike is resorted to. 

he engineering trades are busy, and on all sides there 
is a desire to avoid cessation of work. 


The steelworkers at the Consett Iron Company’s 
Works are agitating for an joe day, or shift, a 
large demonstration was held last week, when a re- 
solution in favour of an eight-hours day was carried 
with some enthusiasm. ' 


The London County Council have decided to put 
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the tramway men on a ten-hours’ day. A year ego 
the horsekeepers were granted 60 hours per week, the 
other sections having to wait until the cost of work- 
ing was ascertained after a year’s experience. The 
chairman of the Tramways Committee has announced 
that the experiment has turned out well, large profits 
being secured, and, consequently, it was determined 
to make the men participate in the result. 





A strike of about 2300 printers’ transferers and 


cutters, connected with the potteries trades, took | good 


place at Stoke-on-Trent on Saturday last. The 
operatives’ demand is for the restoration of the ld. 


in the Is. which was reduced on the award of Lord | Y 


Hatherton some years ago. It is feared that the 
struggle will be an acute one, unless a movement for 
conciliation is favoured by both parties. 





The plasterers have once more been victorious. 
The dispute arose over a clause in the conciliation 
agreement as to damages in case of default. The 
alrangement now made is to substitute a clause for 
the infliction of a fine on the respective Associations 
of Master Builders and Operatives, or the expulsion of 
members if they fail to carry out any settlement, or 
transgress the rules. The employers have also con- 
ceded 1d. per hour advance in wages, and agreed to 
a clause for the payment of fares which is to be in- 
serted in the rules regulating the relations between 
the employers and the operatives. It is to be hoped 
that the frequent disputes of late will now be ter- 
minated. 





The threatened strike of railway workers in South 
Wales has fallen through. The question of cessation 
of work was put to the vote, by ballot, it being agreed 
that a strike should only be resorted to if 90 per 
cent. voted in its favour. The percentage was below 
this, and, consequently, notices to cease work are not 
to be issued. 





The dockers at Bristol are agitating for an advance 
in wages, of 40 per cent. increase on day wages and 
48 per cent. on night wages. The demand is a large 
one in any case. So far, the employers and those 
associated with shipping say that the wages are now 
as high as at other ports, and, therefore, the demand 
cannot be conceded. 





The council of the Durham Miners’ Association 
have rejected, by a large majority, a motion in favour 
of weekly payment of wages, instead of fortnightly as 
at present. The reason seems to be that there is a 
fear of greater loss of time by weekly payments. 

The Northumberland miners have resolved, by a 
large majority, not to take part in the forthcoming 
International Miners’ Congress. Hitherto they have 
been ably represented at those Congresses. 

The miners in both of the above counties have re- 
solved to support the Bill prohibiting the employment 
in mines of children under thirteen years of age. The 
Bill, therefore, is likely to pass. 

The coal strike in Bohemia has ended badly. It 
failed, and the men had to resume work. They ap 
to blame the leaders for the failure, and many of them 
were badly treated, some being severely injured at the 
meetings held to advocate a resumption of work. In 
this country, sometimes, the leaders have been, 
metaphorically speaking, kicked by both parties, but 
violence to the person was not indulged in. The 
Austrian miners want peculiar leaders, that is cer- 
tain, 





THE GREAT CENTRAL RAILWAY. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, March 20, Mr. Charles 
Hawksley, vice-president, in the chair, two papers were 
read on ‘*The Great Central Railway Extension.” 

The first, by Mr, F. W. Bidder, M. Inst. C.E., 
ertitled, ‘“‘The Great Central Railway Extension: 
Northern Division,” referred to the line from Annesley 
to ——e: After giving a concise history of the events 
which led to the extension of the Manchester, Sheffield, 
and Lincolnshire Railway southwards, the author 
stated that the Northern Division commenced by a 
junction with the Derbyshire lines of the company 
near Annesley, and ran in a southerly direction, 
through ey om g Loughborough, and Leicester 
to the Oxford al near agby, the total distance 
being 51 miles 69 chains. ere were 16 passen; 
stations upon this division, the most ‘eoneubiaih tal the 
Central Station at Nottingham, the — property of the 
Great Central and Great Northern Railway od on 
and the stations at Leicester and Loughborough. 
= had been laid out at Nottingham, Lough- 

rough, and Leicester, and extensive gravitation sorting 
a been —— ee: For the ——_ 
tive and carri wagon departments accommodation 
had been vided at Annesley, New Basford, Notting- 
ham, and Leicester. The gradients were good, the 
steepest being 1 in 130 north of eas pe and with 
the exception of two short lengths, 1 in 176 south of Not- 


tingham, the line had been laid out with very easy 
curves, the minimum radius being 80 chains, except in 
approaching the stations at Nottingham and 


Leicester. 


Between Annesley and Nottingham the cuttings were in 
the magnesium limestone and bunter sandstone ; south 
of a they are for some distance in the 
Keuper 1, Rhaetic Shale being met with near 
East Leake. Beyond this point many of the cuttings 
were in the boulder clay, and south of Leicester 
they were chiefly in the red marl, boulder clay, and 
the blue clays of the Lower Lias. The total quantity 
of excavation amounted to over 6,000,000 cubic yards, 
but no t difficulty was experienced in dealing with 
the works, every precaution being taken to secure 
drainage where necessaay. There were in all five 
tunnels, with a total length of 2430 yards, and 11 
viaducts, covering altogether a distance of about 3400 
The bridges were very numerous and varied 
in character, no less than 224 being ——. and of 
these 155 had steel superstructures. henever prac- 
ticable, brick arches had been adopted in prefer- 
ence to girder spans, both for underbridges and over- 
bridges. The brickwork throughout was built in old 
English bond, of common brick, faced with Stafford- 
shire brindles. The coping to brid and viaducts 
consisted of specially moulded Staffordshire blue bricks. 
Girder beds, arch springers, newel and pilaster caps, 
&c., were of Derbyshire grit stone. Mild steel was 
used throughout for all girder work in bridges, buildings 
and platform roofing, cast iron being used only for girder 
bearings, base mouldings, corbels, small roof columns, &c. 
The total quantity of iron and steel used upon the 
Northern Division amounted to over 20,000 tons. 

The Nottingham Central Station covered an area of 
12 acres, and had two large island platforms, each about 
1270 ft. long and 68 ft. wide, with bays for two roads at 
the end of each platform, giving in all 12 platforms, with 
a total length of nearly 1? miles. The maia roof was 
divided into three spans of 84 ft. 3 in. in the centre and 
63 ft. 9 in. at the sides, with small spans, the width of 
the platform buildings between them. Awning roofs ex- 
tended for a distance of 222 ft. both north and south of 
the main roof, the total length of platform covered being 
869 ft. Two of the largest public road bridges upon the 
line crossed the station, the first being 40 ft. wide and 
280 ft. long, consisting of five spans supported upon steel 
columns, and the second 80 ft. wide between the parapets, 
the span varying between 126 ft. on the north side, and 
76 ft. onthe south, owing to the divergence of the lines 
entering the station. The Nottingham Viaduct was about 
1000 yards in length, and consisted of 53 brick arches 
and 12 steel girder bridges, the largest of which crossed 
the Nottingham passenger station of the Midland Com- 
pany, with one s of 171 ft. and one of 104ft. The 

iaduct over the River Trent was 830 ft. in length, and 
was constructed to carry four lines of rails. There were 
ten arches forming aera gy with spans of 31 ft. 3 in. 
and three girder spans of 103 ft. on the skew, over the 
river. The girders over the public roadway had a clear 
span of 66 ft. The girder spans formed separate bridges, 
each bridge carrying two lines of rails. The brickwork 
portion of the viaduct was 74 ft. 9 in. wide, and the 
arches were built for the full width. 

The Leicester Passenger Station was constructed partly 
upon brick arches and girder bridges, and partly on 
embankment with retaining walls. The station had one 
large island platform 1240 ft. in length, with double bays 
at each end. The central portion of the platform was 
80 ft. wide, narrowing towards the ends, and was covered 
by an awning roof for a length of 820 ft. The station 
was carried over three public roads by girder bridges, 
the first having a span of 40 ft. with abutments 194 ft. in 
length, the second having a similar span with a length of 
115 ft., and the third a span of 30 ft., and a width between 
parapets of 76 ft. 

The Leicester Viaduct had a total length of 1342 yards, 
of which 1244 ft. consisted of girder spans. As at 
Nottingham, the line was carried principally on brick 
arches. There were in all 17 steel girder bridges in this 
viaduct, the most important being those over the River 
Soar, Northgate-street, and Braunstone-gate, the latter 
having the largest span, with main girders 178 ft. 3 in. 
and 134 ft. 9 in. long respectively, as the abutments were 
at different angles. 

The country stations had a single island platform 400 ft. 
long, and 32 ft. wide for 100 ft. of its length, narrowing 
by curves of 80 chains radius towards the ends. The 
booking-offices, waiting-rooms, &c., were on the platform 
which was ap hed by covered stepways leading from 
the public 

he longest embankment extended for a distance of 
3 miles, and contained 818,000 cubic yards of material, 
and one of the largest cuttings was § mile in length, and 
52 ft. in depth, from which 330,000 cubic yards of earth 


were taken. 

The second Peper, by Mr. F. Douglas Fox, M.A., 
Assoc. M. Inst. C.E., entitled ‘‘The Great Central Rail- 
way Extension: Southern Division,” described the line 
from Rugby to the London terminus. 

The length of the Southern Division, including the Ban- 
bury branch and junctions, was 50% miles. It started at 
poe a short distance north of the London and North- 

estern Railway Station at Rugby, and 121 miles 44 
chains south of chester. The railway ran in a 
southerly direction through the counties of Warwick, 
Northamp Buckingham, and Oxford, to a junction 
at Quainton with the — and Buckingham 
branch of the Metropolitan Railway in the parish of 
srstatem, a distance of about 40. miles of double main 

ne 


Junctions both up and down were provided at Wood- 
ford, at 137 miles, with the East and West Junction 
peawer, giving access to Blisworth and Stratford-on- 

von. 





At Moreton-Pinckney, 138 miles 50 chains from Man- 





chester, a double-line branch, 8} miles in length, left 
the main line in a south-westerly direction to a junction 


at Ban with the Great Western Railway Company's 
main London and Birmingham line. 

The main line between Rugby and Quainton Road 
passed eye a rich grazing country, not very thickly 
populated, which was generally of a smooth undulati 
character, with cg oe tery east and west, of Tins ang 
Oxford clays, and of a softish white limestone, As 
the direction of the railway was almost due north and 
south, this entailed heavy earthworks in cutting through 
the ridges and embanking the valleys. Cuttings and 
embankments of over 50 ft. in depth and height respep. 
tively were of frequent occurrence, and in one at 
Catesby, where the ridge was of unusual height, a tunnel 
of 3000 yards in length was considered necessary. The 
difficulty of crossing such a country economically wag 
increased by the fact that the maximum gradient allowed 
on this division was 1 in 176, or 30 ft. to a mile, 
and the minimum curve 60 chains radius, and that 
in one case only, the normal curve being 1 mile 
radius. These severe restrictions were necessitated 
by the company’s resolve to secure a first-class running 
line, as directs possible, and with easy curves and flat 
gradients, so as to accommodate high speeds. The highest 
point above the sea reached by the railway on this divi- 
sion was 503 ft., at Charwelton Station, po | between that 
station and Brackley it followed more or less the line of 
the watershed, crossing the Cherwell River, which flowed 
west and joined the Thames at Oxford, and the Bedford. 
shire Ouse which flowed east into the Wash. 

The paper described minutely the very complete system 
of cutting and intercepting drains adopted, and the 
methods of preventing slips. In soft clay cuttings the 
ballasting consisted of (1) a ‘‘blanket” of 2 in. of burnt 
clay ballast or coarse gravel, to dry up the foundation 
and to keep the (2) 9 in. of large stone or slag bottom 
ballast from sin in; (3) over the bottom ballast a 
“blending” of 2 in. of coarse gravel, preparing the sur. 
face and filling up the larger interstices of the bottom 
ballast for the (4) top ballast, some 9 in. deep, of 2-in. 
broken ironstone from works in the neighbourhood of 
Northampton. On high embankments liable to settle. 
ment the bottom ballast of large stone was done away 
with, from 12 in. to 24 in. (according to settlement) of 
hard clinker-burnt clay ballast being substituted in its 
place ; this was made up as the Be Rata settled, and 
ra a very last the normal top ballast of broken slag was 

1d, 

The permanent way used consisted of double-headed 
steel rails supported in 51-lb. cast-iron chairs spiked to 
creosoted sleepers, 9 ft. long by 10 in. wide, and 5 in. 
—- Steel fishplates weighing 14 lb. were used. 

e only three stations of importance on this division 
were those at Rugby, Woodford, and Brackley, the other 
six being of the ordinary country type. In order to econo- 
mise in land, to enable the stations to be worked with the 
smallest pussible staff, and to make future widening to four 
lines of way as easy and cheap as ible, the “island” 
platform system was adop is allowed the whole 
station to be entirely controlled by one man, who held a 
position at the footor at the top of the staircase (which 
was the only passenger approach to the station), as the case 
might be, according to the situation of the station, on an 
embankment, or in acutting. In the case of a station on 
an embankment, as at Willoughby and Woodford Sta- 
tions, a staircase led from the centre of the bridge under 
the railway to the platform ; in the case of a station ina 
cutting, the staircase led from the centre of the brid, 
over the railway to the platform, as at Rugby, Culwo 
and Brackley Stations. This arrangement might have 
to be modified in some cases where there was no public 
road crossing the railway sufficiently close to the station. 
Allowance for four lines of way had been made in all 
station overbridges and in other bridges where conversion 
in the future would be otherwise difficult. A small hand- 
it lift was provided at Rugby and Brackley. Ap- 
to the goods yard, &., was in every case by 
roads, with a maximum ient of 1 in 30. 

For the bridges, both over and under, brickwork was 
used wherever practicable, to save the annual cost of main- 
tenance. Where metal was obligatory a feature in the 
design of the steelwork was that in nearly every case both 
up and down roads had a complete span and structure to 

emselves, so that in case of any dat to either half 
of the bridge, the other half was available and indepen- 
dent to receive the diverted traffic; and one half could 
be repaired without interference with its neighbour. 

Seven different types of bridges were adopted, a full 
description of which, with illustrations, was given in t 


r. 
P'The Rugby Viaduct, crossing 14 lines of -way, com 


sisting of the main lines from London to the North, the 
Poleskanseits branch, and the sidings of the London and 
North-Western Railway, was made up of : 
Cine, _ 
One lattice girder a aN oes 165 
Two lattice girders of 105 ft. each ... 210 
One plategirder... ...00 «we 75 
One ‘i on 8 
Total (steelwork) 508 


Next followed a series of 14 arches, namely, one of 
14-ft. span and 13 of 26-ft. span, together 352-ft. spam 
brickwork. : ; 

All the ‘steelwork was erected without interference 

— —— and North-Western Railway Com 
8 traftic. 

~- full description was also given of the Catesby 

Tunnel, 3000 lineal yards long, the only agen 





southern division, with a description of the 
strata passed through. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. _- 


ComPprLeD By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
SELECTED ANS" UNDER THE AOTS 1883—1888, 
number of views given in the Specification Drawings is stated 
; each case; where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
ies of Specifications may be obtained at the Patent Office Sale 
se oo 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. me 
The date of the advertisement of the t o a yp 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two From the date of 
the adverti: t of the opt of a complete Specification, 
ive notice at the Patent O of opposition to the grant of a 
atent on any of the grow’ mentioned in the Act. 


ELECTRICAL APPARATUS, 


W. Lloyd Wise, London. i C. Crehore and 
G. 0. Squier, Hanover, U.S.A.) Sub: e Cable Tele- 

hs. [4 Figs.) November 8, 1898.—This invention relates 
to the transmission of intelligence over submarine cables, and its 
object is to increase the of such transmission over that which 
hashitherte been attained. Itisstated that it has been discovered 
that this may be effected by substituting for the square-topped 
waves of electromotive force which have hitherto been impressed 
upon the circuit, waves which do not rise suddenly to their maxi- 
mum electromotive force, and fall off abruptly ; but, on the con- 
trary, vary gradually and continuously from zero, through a maxi- 
mum, and back again tozero. These waves ves § be generated by a 
dynamo or magneto-electric machine, adap to generate vary- 
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ing electromotive forces which are graphically represented by 
lines approximately of sinusoidal form ; and they are preferably 
impressed upon the circuit automatically by means of a tape 
provided with a central row of feeding perforations, which 
engage with a toothed wheel rotated in synchronism with the 
generator, and with transmitting perforations on its edges, 
through which the terminal brushes of the generator complete 
the circuit. These brushes are connected with the armature coils 
through the segments of a pole-changer on the armature shaft, 
in such manner that the positive impulses are invariably trans- 
mitted to one brush and the negative impulses to the other, so 
that there is always present an electromotive force of either 
sign ready to be impressed upon the circuit. (Accepted Feb- 
ruary 28, 1900.) 


25,744. The British Thomson-Houston Company, 
Limited, London. (H. @. Reist, Schenectady, U.S.A.) 
Dynamo - Electric Machines. [2 Figs.) December 30, 
1899.—This invention relates to dynamo-electric machines which 
are provided with terminals both for direct and alternating cur- 
rents; and its principal object is to economisc the horizontal 
Space occupied by the machine, and to permit the employment 
ofashort shaft. The commutator is mounted upon the armature 
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80 as to overhang its hub, and within it i ; 

is mounted the collector; 

payment o's <= commutator, maveeres, permits the = 
number of segmen a correspondin 

ee difference between adjacent segments. "30 far ae 

forms of eatures of the invention are concerned, any suitable 

commutator and collector may be employed ; a special 












plates overlapping the ends of the bars, and a headiog of insulat- 
ing material locked in _ by the clamp-plates and rising above 
the bars. The alternating-current collector may be adapted for 
use with polyphase currents; and the invention is applicable to 

nerators, motors, and rotary converters. The im is as 
ollows: ‘‘ A dynamo-electric machine provided for alternatin 
current and direct current provided with a commutator an 
collector qrecmengnes one another in a plane transverse to the 
shaft.” (Accepted February 28, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


7221. W.J. Crossley, Manchester. Starting A: 
ratus for Internal ibustion Engines. [6 ye.) 
April 6, 1899.—This invention relates to a starter — for inter: 
combustion motors, in which provision is made for drawing in air 
only during a certain definite portion of its stroke, and gas only 
during the remainder of the stroke. The air and gas are supplied 
by means of suction valves, and es are formed in the piston 
which open and cut off communication with these valves as ma; 
be required. Two sets of such passages are provided, diametri- 
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eally bo age each other, one of which sets is adapted to be used 
with rich, and the other with poor, gas. By turning the piston 
through 180 deg., either set of may be brought into 
roximity with the valves. Both the air and gas passages may be 
in communication with their respective valves for a short period, 
to prevent the formation of a vacuum in the cylinder. To enable 
slight alserations to be made in the —— of the mixture, 
liners of various thicknesses are pla between the orankpin 
00)” and the end of the connecting-rod. (Accepted February 28, 
1900. 


2506. R. W. James, London. (The American Stoker Com- 
pany, New York, U.S.A.) Gas Generator. [7 Figs.) Feb- 
ruary 3, 1899.—This invention relates to gas generators or pro- 


means for introducing fresh coal below, instead of above the 
incandescent coke therein; the result being the production 
of a gas which differs from ordinary producer gas, in that it is 
practically free from water, tar, and other unstable con- 
stituents, and that a portion at least of the hydrocarbons has 
been converted into carbonic oxide. Means are employed to 


























IN Ss 

N tN 

‘ uN 

N NY ’ 
Ne BIN 
Ni Pao 

IN eae i 

AN 4 (f ye 

REN 


at 
















\ 



















QQ“ {GQ 
Se Ley) 


x 
" ae 


introduce the fresh fuel into the lower part of the producer; 
those described consisting of a of under-feed stokers of 
well-known form, in which coal is fed from the hoppers and 
elevated into the generator by means of archimedian screws. Air 
and steam are preferably supplied by means of a pair of injector 
nozzles ; the introduction of steam may, however, 

with, air being supplied through tuyeres ; although this is not 
altogether desirable, as it is said to be recognised as good practice 
to introduce so much steam as can be decomposed without un- 
duly reducing the temperature within the generator. (Accepted 
February 28, 1900.) 


GUNS AND EXPLOSIVES. 
7737. Sir W. G. Armstrong, Whitworth, and Co, 
and A. G. Hadcock, Newcastle. Shrapne 
Shells. (2 Figs.) April 12, 1899.—The object of this inven- 
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tion is to reduce the spreading of the bullets on the bursting of 
the shell ; and for this they are enclosed in a cage or 


ducers, and a. feature consists in the provision of ( 


sponding grooves formed in the interior surface of the shell body, 
and inclined to the axis of the shell at such an angle as to give 
the opposite direction to tant produged hy Wie viting of the ras, 

e Op} rection y the the gun. 
ieaaeel of the strips, ig garg may be formed in the metal of 
the case ; and when this is of soft metal, the shock of firing is 
sufficient to force such metal into heed ar yoe in the shell body, 
pod , to impart the rotation d . (Accepted February 28, 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


330. J. Marshall, Srteeweraee Lincolnshire, 
Traction Engine Co [4 8.) January 5, 1900. 
—tThis invention relates to couplings for transmitting motion in 
Fa see traction engines, and in other cases where rela- 

ve movement of the driven and driving parts is to be allowed 
for, and in which the wheels are together through the 
intervention of a floating ring, in such manner as to allow of 
relative displacement. For this purpose the intermediate or 

















floating ring is connected with the driving and driven parts re- 
spectively by means of discs having thereon eccentric pins, these 
discs being mounted in recesses in the main driving gear wheel 
and in the frame of the differential balance gear, and their pins 
engaging in holes in the floating ~ By means the correct 
distance from centre to centre of the main driving wheels and 
inions is maintained, whilst freedom of movement within limits 

allowed between the body of the engines and the road wheels. 
Accepted February 28, 1900.) 


Manufa ti by, oe ee Pork Used pall & ines 
anufacturi my, New York, U.S.A. 

‘or Se ; Machines.—The crankshafts of sewing machines, 
instead of being journalled in the usual manner, are furnished 
with ball bearings, consisting of cups fitted in sockets in the 
machine frame, and containing a number of balls which are 
retained therein by covers, through orifices in which the ends of 
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the crankshaft pass ; these ends being of conoidal form, adapted 
to bear on the balls. Either or both of the cups may be made 
adjustable by means of screws on their external peripheri 
their sockets being correspondingly internally t ; 
pinching screws may be — to fix the bearings in tion, 
and to prevent their rotation with the shaft. (A ed Feb- 
ruary 28, 1900.) 

4753. J. Hill, Manchester. Machine for Whiten- 
ing the Edges of Railway Platforms. (2 Figs.) March 
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te 
sappeg ommutator is, however, described, comprising an annular 
or the commutator bars, an annular ring of clamp- 





canister of sheet metal, which may be perforated, and on the ex- 
terior of which are fixed helical metal strips which fit into corre- 


4, 1899.—This invention relates to a machine, or a us, for 
whitening the edges of railway station and other platforms, and 
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comprises a tank supported on wherlsand provided with handles 
and with a tap or valve for a the flow of liquid on to a 
brush hinged to the tap to enable it to be moved out of action 
when not required. The brush has a hollow stock, the lower 
side of which is ges the bristles being thus supplied with 
the whitening fluid. The machine is furnished with a guide 
roller which runs along the edge of the platform, and which can 
be turned up with the brush when the machine is not in use. 
(Accepted Vareary 28, 1900.) 


MINING, METALLURGY, 

WORKING. 

5224. A. G. Brookes, London. (Ll. Mach, Jena, Ger- 
many.) Alloys Alumini d 


oy um an um. 
March 9, 1899.—The applicant states that he has discovered that 


an alloy ccmposed of 100 parts of aluminium to from 2 to 10 — 
of magnesium, while ee ae the general working } prope ies of 
this 


AND METAL 


pure aluminium, is capable of being considerably ha: during 
the processes of rol! ing, drawing, ard pressing ; property 
being peculiar to this alloy, and not by pure aluminium 


or by its alloys with copper and other metals. In practice, the 
metal is alternately rolled, heated to from 400 deg. to 500 deg. 
Cent., and cooled ; this treatment being repeated until sufficient 
hardness has been attained. The alloy, it is stated, has the 
remarkable property, that, while it is annealed by heating, and 
prevented from cracking, it is not softened thereby, but retains 
the hardness imparted to it during the rolling process.. The most 
suitable proportions are stated to be 100 parts of aluminium to 
from 8 to 5 of magnesium ; if less than 2 of the latter metal 
are used, the alloy does not harden ; while if more than 10 parts 
are used, it becomes brittle and unworkable. (Accepted Feb- 
ruary 28, 1900.) 


SHIPS AND NAUTICAL APPLIANCES, 


21,492. C. R. Emrich, Norfolk, Virginia, U.S.A. 
Screw Propeller. [9 Figs.) October 27, 1599.—The driving 
face of each propeller blade is such that its line of intersection 
with any cylindrical surface coaxial with i's shaft isa segment of 
a helix, the pitch angle of which is 40 deg. The hub is circular 
in travsverse section, and its diameter in feet at the point where 
it meets the leading edges of the blades, is preferably — to the 
axial velocity (in feet per minute) of the propeller, relatively to 
the water with which it comes in contact, divided by 3.1416 times 








the product of the number of revolutions per minute and the 
tangent of the pitch handle of the helix (which tangent is equal to 
unity in the case above-mentioned) The blades may be formed 
integral with the hub, or detachable therefrom. Iu the latter 
case a number of perforated transverse collars project from the 
boss of the hub, and from the blades preject flanges enclosing the 
collars, and having thereon perforated lugs which fit between the 
collars; the whole being firmly secured and held together by 
means of tapered pins passing through the holes in the lugs and 
collars. (Accepted February 28 1900.) 


6763. J. Lyall, Glasgow. Liners for Screw Pro- 
er Shafts. igs.) March 29, 1899.—The tail-end shaft 

8, according to this invention, fitted with a liner of gun-metal ex- 
tending the entire length of the stern tube ; this liner being pre- 
ferably cast with its middle part thinner than its end parts, and 
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ribbed or corrugated so that when heated and shrunk into posi 
tion on the shaft, and afterwards during working, the corruga- 
tions allow for expansion aad contraction of the end parts of the 
liner, thus preventing the risk of fracture of the liner and corro- 
sion of the shaft. (Accepted February 28, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


25,4383. F. W. Golby, London. (J. Schiitte, Bremer- 
haven, Germany.) Com Fire-Tu’ and Water- 
Tube Boiler. [3 
ee eS eels the firegrates prod 
the hea’ ev in reg’ are juced in a 
space which shut off at the top and at the side by water-heat- 
ing tubes and longitudinal water-drums, these gases reaching a 
common combustion chamber which is formed on the outside by 
transverse water-drume and water-heating tubes connecting these 
drums with a steam collector, and being conveyed from this 
chamber through fire-tubes to the chimneys. It is claimed for a 
boiler thus that it combines the advantages of both 
the cylindrical and the water-tube boiler, that it is acces- 
sible and easy to clean, that it bas a smaller weight and water 





space than a cylindrical boiler of the same heating surface, and 
that it has a very large heating surface in comparison with the 
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volume of water to be evaporated, though not so large as to cause 
rd in connection with the feed. (Accepted February 28, 


7038. H. McPhail, Wakefield, Water Heater, or 
Steam Generator and Superheater. (2 Figs.) April 1, 
1899.—This apparatus comprises one or more nests of curved 
tubes, the — members of which are horizontal or nearly so, 
while their lower members are slightly inclined. Both ends of 
every tube of a nest open into a vertical tube or chamber 
which serves both as a down tube and a water chamber or 
steam box; these tubes or chambers communicate with each 
other either by pipes, or by a drum disposed above the water 
level, and valves may be arranged in the connections, whereby 
each section can be disconnected from the others or from 


















the drum. The sections are arranged in a suitable furnace, 
the products of bustion bein; pelled to pass between or 
around all the tubes before reaching the flue, by means of baffle- 
plates arranged between the upper and lower members of the 
tubes, which cause the hot gases to travel in a curve coinciding 
with that of the tubes. The bottoms of the sections are connected 
to feedand mud drums, and each section may be provided with 
&@ pressure gauge relief valve, and other fittings. Two or more 
sections may be arranged in a single furnace chamber, their 
vertical tubes being disposed alternately at opposite ends, and 


the steam generating and superheating sections being separated 
by a partition. (Accepted February 21, 1900.) 


5107. W. T.8 , Westmicster. Heat Radiators. 
{3 Figs.) March 8, 1899.—The object of this invention is to in- 
sure roopes circulation of the steam or other heating employed 
ina ator, and to construct the apparatus in such manner that 





[#33] 





Fog.2: 





























Ke. 
\ 
ae ke 


PEREDAREN 1D 














it is not injured or its joints | d by the exp and con- 
traction of its parte. For this purpose there are fitted within and 
concentric with the ordinary pipes, supplemental tubes, which 
are fixed at their lower ends to a steam ber, their upper ends 








being free, and extending nearly into a chamber at the ot 
the ordinary tubes. The base consists of a casting having therein 
two superposed horiz»ntal chambérs, to the lower of which the 
hot steam is admitted. It then passes up the inner tubes, and 
returns downward ——— outer tubes to the upper chamber 
of the base, whence it is drawn off. The necessity ter expansion 
joints is entirely obviated, since the inner and outer tubes are 
free to expand and contract independently of each other, (4e- 
cepted February 28, 1900.) 


A. Parsons, Newcastle, and 
Wass, Waltons. Steam Turbines. [3 Figs.) het 
1899.—The applicants state that they have found by experiment 
that a very large proportion of the total energy of steam can be 
obtained with a steam turbine by expanding to a very low preg. 
sure ; such a pressure, for example, as one-thirtieth of an atmo. 

here. A very slight back we somes such as that due to the 
throttling of the exhaust, is, however, sufficient to considerably 
reduce this high efficiency ; and for the purpose of obviating aij 





such back pressure, the ert ge a turbine and the condenser 
are, according to this invention, placed in direct. communication, 
so as to form practically a single part, connecting pipes and 
throttling being thus entirely avoided. The invention is described 
and illustrated as applied to a turbine directly connected witha 
surface condenser of ordinary construction, provided with turbine 
or other circulating and atr pumps. A general arrangement, 
suitable for a vessel driven by four propeller shafts, having high- 
pressure turbines on the outer, and low-pressure and reversin 
turbines on the inner shafts, is described in the provisional specifi- 
cation. (Accepted February 28, 1900.) 


MISCELLANEOUS. 


3750. J. G. P: London. Prevention of Fraudu- 
lent Alteration of Cheques. [2 Figs.) February 20, 1899. 
—The object of this invention is to prevent fraudulent alteration 
of cheques and the like; and for this purpose a series of serra- 
tions of any suitable design are stamped or crimped by means 
of a small d press over the figures, or other marks whose 
alteration without detection it is desired to prevent. Asa modi- 
fication the serrations may consist of words or devices, or words 
or devices which may be impressed on a serrated ground ; and 
their depth is diminished towards the edges so as to prevent the 
Poses from being torn when stamped. (Accepted February 2%, 
1900. 


7015. S. A. Varley, London. Telegrap by 
Means of Sound Waves. [2 Figs.) April 1, eae 
waves are, by means of a parabolic trumpet, converied into: 
parallel beams, and transmitted to a similar trumpet at the re- 
ceiving station, by which they are brought to a focus. It is 
stated that by this means the sounds of the human voice may be 
transmitted over considerable distances; but that when, how- 
ever, the transmitting and receiving stations are many wiles 
apart, sound waves of definite length or ree but of longer 
and shorter duration are preferred, and may be used in accordance 


Fig.2. 
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with the Morse alphabet, and transmitted through the preg 
trumpet to a tuning-fork tuned in synchronism therewith, Mt 
ted with a sensitive microphone which closes the ciresi ¢ 
a — operates a Moree instrument in the usual minner. “ 
ble that the transmitting and receiving trumpets _— 
bo, seamed On pele Ma seceen cared te nee 
not, however, n e operators a . 
elevation, as the sounds can be transmitted through speaking 
tu (Accepted February 28, 1900.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in be 
United Bates of America from 1847 to the present time, be 
reports of trials of t law cases in the United States, may 08 
consulted, gratis, the offices of ENGINEERING, 35 and 36, Bedford 


, street, S 





An Enarneerine Decres.—The German Eeperr — 


created a new academical degree, that of Rear: 


engineering.” The first recipient of the new degree 
the Charlottenburg Polytechnic will be Prince Henry of 
ssia. 
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MODERN FIELD ARTILLERY. 
(Continued from page 412.) 
12-PouNDER GUN AND EqQuripMENT. 
Tax 12-pounder ‘‘separable” gun as manufac- 
tured by Messrs. Vickers, Sons, and Maxim, 
Limited, is of special interest, because, as its name 





implies, the gun as well as the carriage can be taken 
to pieces, as shown on the engravings on page 437. 
These parts are of such limited weight, that men 


shoulder which engages with a Mee oa gan 


shoulder on the barrel. It is provided with gun- 
metal liners at the front and rear, to facilitate | 
mounting and dismounting. The rear portion of 
the jacket projects beyond the barrel, and into this 
portion is screwed the breech bush, which is pro- 
vided with interrupted threads to receive the 
breech plug. To prevent overscrew, the breech 
bush is screwed up against a dead stop formed on 
the face of the jacket. By means of suitable keys 


other end of the link is pivoted to a short crank, 
which is mounted on the plug carrier, and around 
the boss of this crank are formed skew-gear 
teeth. The hand lever for actuating the breech 
mechanism is pivoted on the plug carrier, and 
moves in a plane at right angles to the breech face 
of the gun. Around the boss of this hand lever is 
fitted a skew gear wheel, which gears with the 
skew gear teeth, formed on the boss of the crank. 
The whole is arranged and proportioned in such 
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Fies. 61 To 63. 








Fig.64. 








Fics. 61 to 66. BrercuH Mecuanism or 12-Pounprer SEPaRABLE GUN, 


or mules can carry them up mountains. The ad- 
vantages of this arrangement are obvious. 

The gun itself, of which a cross-section is given 
on pase 436, Fig. 60, consists of two principal parts 
= e barrel and the jacket with the breech bush 

own separated in Fig. 75, on page 437. The 
of el, in which is formed the chamber, consists 

, an inner tube, reinforced by an outer tube and 
be piodinig, The wire is Ene by a thin 
tube. The jacket, on which are formed the 
a dismounting lugs, and the hinge bracket 
tine “ breech mechanism, encloses the rear por- 
‘aa “ee barrel, and is passed on from the muzzle 

of the gun. The front end of the jacket is 


tepped down on its inside diameter to form a! 








the barrel is prevented from turning when the pro- 
jectile rotates. To separate the jacket and the 

rrel for transport, the breech mechanism is 
taken out, the breech bush unscrewed, and the 
barrel drawn out towards the rear. 

The Breech Mechanism (Figs. 61 to 66).—The 
breech mechanism, which is illustrated in detail 
above, is opened or closed by the horizontal 
movement of a hand lever,:so that the same action 
rotates, locks, or unlocks the breech plug, and 
swings it around the pivot on which it is mounted. 
The arrangement consists of a link, one end of 
which is pivoted on a pin projecting from the rear 
face of the breech plug, so that the link works in a 
plane parallel to the breech face of the gun. The 








a manner that when the breech is closed the 
hand lever _ close 5 eg the breech face of 
the gun, as shown on the engravi ig. 61). 
The centres of the link an pie “ Ma 
arranged so that when the breech is closed the 
centre lines of the link and crank form a nearl 
straight line, the pivot joint at the link and cran 
being a little the dead-line centre, thus formi 
a locking point. This arrangement of centres a 
ivots, together with the relative lengths of the 
ink and crank, provides great power when opening 
or closing the breech. 

On swinging the hand lever away from the 
when opening the breech, the crank moves the link 
past the looking centre a short distance without 
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causing any perceptible movement of the plug. 


The further movement of the hand lever causes 
the crank to turn, and by means of the link 
rotates the plug, at first very slowly (thus obtaining 


great power), and then more rapidly until it 
becomes unscrewed ; the carrier then moves with 
the lever swinging the plug clear of the gun. The 
firing gear is arranged for firing with percussion 
tube fig. 66), and is operated by the link of 
the mechanism so that at the first movement to 
unlock the breech plug, it becomes impossible to 
fire the gun. An extractor is fitted to this 
firing gear which automatically ejects the empty 
tubes during the opening of the breech mecha- 
nism. A retaining catch, automatically worked 
in connection with the extractor, prevents the 
tube from being jerked out when closing the 
breech. The breech block has six threaded and 
six interrupted segments, in order to give a greater 
area to meet the strain when firing. Figs. 61 to 
63 show the breech mechanism in three positions, 
and clearly illustrate the arrangement. 

The Carriage (Figs. 67 to 70 and Fig. 73, pages 
436 and 437).—The carriage consists of the following 
parts: The trail, the elevating gear, and the axle 
and wheels, shown separated in Fig. 75, on page 
437. The trail consists of two trail sides made of 
steel plates joined together by a shoe and two 
transoms. he front transom forms the bearing 
for gun and axle, these bearings being so con- 
structed that the gun and axle can only be dis- 
mounted in certain positions. On the inside of 
the trail sides there are fixed the bearings for the 
elevating gear. The trail shoe is provided with a 
socket for taking the handspike, and two hooks are 
fixed to the trail sides for securing the brake ropes. 
The elevating gear, which consists of two bevel 
wheels and an elevating screw, is provided with 
trunnions and lugs, and can easily be dismounted 
by turning the gear rearwards about 90 deg. 

The axle is cylindrical, with two lugs, which 
engage with the outer part of the front transom. 
The axle can only enter its bearing at a certain 
angle ; and when in position, it is turned about 
90 deg. by means of a lever attached to it. This 
lever is locked by the trunnions of the gun, thus 
preventing the axle being dismounted before the 
gun is removed. The wheels are of the usual 
construction, and kept in place by drag-washers 
and linch-pins. During the firing, the wheels are 
attached to the trail by brake ropes, to prevent 
them revolving to the rear. 

Limber (Figs. 71 and 72, page 436).—The limber 
consists of a framework constructed of steel and 
attached to the axletree by suitable brackets. It is 
provided with a hook at the rear for attaching the 
gun-carriage when travelling, and infront is a bracket 
for supporting the pole. The pole is attached to 
the axle by a bolt, and is fitted with a crossbar for 
transport. On the underside of the pole is a prop 
for supporting the limber when unloading. The 
ammunition chests, which are fitted to receive 12 
charges and 12 shells, together with the necessary 
primers as well as spare parts and tools, are made 
of wood, strengthened by steel bands and angles. 
The boxes are secured to the limber frame by key- 
bolts, passing through projections on the front 
and through lugs fixed to the framework of the 
limber. Each box has two studs at the rear, one 
on each side, which enter suitable bearings in the 
outer angles of the framework. The boxes are 
fitted with hinged lids and catches, and at the ends 
are handles for carrying. The wheels are of the 
same construction as the ones used with the car- 
riage. 

™ Particulars of 12-Pownder Landing Gun. 


Weight of barrel .. ... 211 Ib 
»» jacket and breech bush 188 ,, 
-. mechanism ae as 44 ,, 
Total weight of gun 443 ,, 
Diameter of bore .. as 3in. 
Length of bore i 43.45 in. 
‘e gun, total 48.5 ,, 
¥ barrel... 45.5 ,, 
a jacket... 30.05 ,, 
Weight of charge ... 13.5 oz. 
és projectile 12.5 Ib 
Be Carriage ... 513.0 ,, 
Angle of elevation ... 17 deg. 
. depression acl pad Set Saas 
Height of axis of gun from ground > 2. 
Weight of limber complete, with 24 
rounds of ammunition, spare parts 
and tools . am a aD ~ fag 
in. 


Diameter of wheels ... 
Width of track re ince ie ion gs 
Operations for Dismounting the Gun and Carriage. 


—The operation for dismounting the gun and 


are thus described for drill purposes : 


Take out breech mechanism, unscrew the breech plug, 
and withdraw the barrel towards the rear. : . 

The tangent sight is now removed, the elevating joint 
pin _— out, and the jacket depressed (about 55 deg.) 
until it is stopped by the axle bearings. 

The lugs at the rear of the trunnions, which, under 
normal elevation and depression (17 deg.—7 deg.), 
securely lock the gun to the iage by engaging corre- 
sponding bearings formed on the inside of the crosshead, 
have now become disengaged from these bearings, and the 
jacket is free to be lifted out clear of the carriage. _ 

The elevating gear is secured to the carriage in an 
exactly similar manner, by trunnions and lugs, and is 
dismounted by turning the whole gear rearwards about 
90deg. The handwheel fixed to the side of the trail, and 
which is kept with the driving bevel-wheel by a 
spring, is now disengaged from the elevating gear by 
pulling it backwards against the spring, and the whole 
gear can be lifted out from the carriage. : 

To detach the axle and wheels from the trail, the lever 
locking the axle to the trail is turned forward about 
90 deg. when the trail is free to be removed. 


When gun and mounting are taken to pieces the 
following parts constitute the different loads for 
transport by men : 





First Load (Two Men): Lb. 
Barrel”... ee ih 211 

Second Load (Two Men) : 

Jacket and bush ... 188 

Third Load (Two Men) : 

Trail ... ist as 200 

Fourth Load (Two Men): 

Mechanism and elevating gear, drag- 
ropes, &c., cleaning-rod, handspike ... 127 

Fifth Load : 

Axle ... ae 120 

Siath Load (Two Men) : 

Wheels ae =e 140 

Seventh Load (Two Men) : 

Ammunition chests ~ sp 219 
If carried by mules, the distribution of loads is 
as follows : 

First Load : Lb. 
Weight of barrel 211 
Tools ... “ia = eat sig cs 20 
Leather box ... ais 7 Sa ee 10 
Saddle complete with harness and bridle 50 

Total 291 

Second Load : 

Weight of jacket with bush 188 
— anism ... ae ‘es 44 

evating gear 42 
Cleaning rod... ee = ee ma 5 
Saddle complete with harness and bridle 50 
; Total 329 

Third Load : 

Weight of trail 200 
Tools and spares 20 
Handspike ... bos at ios oor il 
Saddle complete with harness and bridle 50 

Total 281 

Fourth Load : 

Weight of axle 120 
s wheels 140 
Hangers 20 
Saddle complete with harness and bridle 50 
Total 338 

Fifth Load : 

Weight of ammunition chest with 12 
rounds of ammunition ... “oe ie 219 
Saddle complete with harness and bridle 50 
Total 269 


Fig. 73, on page 437, shows the gun mounted 
on its carriage ready for firing, and Fig. 74, 
shows it taken to pieces ready for transport 
by men or mules, together with assembling tools. 
Fig. 75, on the same page, illustrates the carriage 
taken to pieces for the same purpose; it shows 
the wheels, axle, elevating gear, handspike and 
trail, &c., all separated. 

(To be continued.) 








SOME STATISTICS RELATING TO 
ELECTRIC POWER PRODUCTION. 
By Paiute Dawson. 

Tue growth of electric power plants, and the 
more general introduction of electricity, both for 
lighting, heating, and —_ purposes, has been 
very rapid during the last few years, especially in 
Great Britain. [Electric traction in particular, 





carriage, so that it may be carried by men or mules, 


country, has made such progress that England, 
which was far behind other European countries 
will soon be leading, both in the number and the 
scale of the installations. 

Five years ago, when ENGINEERING first cop. 
sidered in detail the general subject of ‘‘ Electric 
Traction,” it was practically unknown in England, 
People still had to be convinced of its advantages, 
and great prejudice had to be overcome. Now there 
are few left who question the absolute superiority 
of the electric, over all other, systems of traction ag 
applied to tramways. 

There is another, and far greater field, in which 
electric traction will render invaluable services, 
The working of passenger traftic on the overcrowded 
suburban and metropolitan lines in our great cities 
where the distances are not too great for economi. 
cally transmitting the requisite electric power, and 
the service is so intense as to guarantee a fairly con- 
stant load. Besides the saving in working expenses, 
which the introduction of electric traction on such 
lines would certainly bring about, it would greatly 
increase their passenger carrying capacity. On 
these lines the distances between stopping places 
are short, rarely exceeding halfa mile. The trafic 
possible on each line depends on the average s 
attainable, including starting and stopping between 
stations. With steam the limit has been reached, 
Practical experiments have amply demonstrated 
that by substituting electric for steam haulage on - 
such lines, the passenger carrying capacity can be 
increased by 50 per cent. 

Another field in which electricity is rapidly gain- 
ing ground is in replacing single small steam motors 
and rope and shaft transmission, in factories and 
works. All power generating machinery can be 
grouped in one place and transmitted to individual 
motors installed wherever required. In countries 
where water power is reliable and obtainable with- 
out too great initial expenditure, large electric 
power plants are installed which transmit energy 
within a radius of a hundred miles or more. Table]. 
is of interest in this connection as showing some of 
the power transmissions which have been succeas- 
fully put in operation ; it also gives the power and 
the pressure at which it is generated and trans- 
mitted. 

In this country it is proposed to instal power 
plants at the pit’s mouth, where coal is cheap, and 
to distribute the power for various purposes over 
the neighbouring country. The call for electric 
energy is becoming larger every day, and the 
power installed in individual electricity works is 
rapidly increasing. The use of polyphase high- 
tension transmissions and the success obtained in 
the construction and operation of rotary converters, 
has resulted in the concentration of power gene- 
rating plant under one roof. By this means and by 
the use of labour-saving appliances, it is possible 
to greatly reduce the cost of production. 

The object of this, and following, articles is to 
attempt to show the great importance of properly 
laying out and working electrical stations, and to 
describe the various methods which have been suc- 
cessfully used to reduce the cost of installation and 
of production. Conclusions will not be drawn. The 
facts being given, readers must by comparison make 
their own deductions. A comparison will be 
attempted between the various systems to bring 
out the good and bad points of each. English, 
American, Belgian, German, and Swiss practice 
will be considered, and as far as possible compared, 
the conditions that obtain being taken into con- 
sideration. : 
Too much stress cannot be laid on the question 
of the design and equipment of a station. We are 
no longer in an experimental stage. The use of 
high pressures and polyphase currents enables us to 
choose the location of the power station practically 
independently of the network to be supplied with 
current. In most cases the question of getting the 
greatest amount of power into the smallest amount 
of space need no longer be considered. The use of 
electricity for traction and power, as well as for 
lighting, enables a far more efficient utilisation of 
the generating plant. 

Tramways and railways are in most cases run 
day and night. Power for other purposes Is 
certainly uired at least 12 hours out of the 
24, and the demand for light is generally heaviest 
when that for power and traction is lightest. A 


traction, or combined power, station is, there- 
fore, working under much more favourable — 


tions than a lighting station pure and simple. 





which till recently was practically unknown in this 


the latter, the reduction of interest on the capi 
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TABLE I.—Data.or some ExistTinc ExLkcrricAL Power TRANSMISSIONS. 














S a5 o 23 ; PRESSURE IN VOLTS. 3 bl ; 
NAME OF TRANSMISSION.| ¢ a3 g wi) Ee aamame paceoaeas fe 236 NAME OF MAKERS. 
caer -t| «252 | At Gene- : . gms 
ae iF hes vatne Loe Line. z~ 
ee P : m P BOER 
Lauifen, Frankfort (Ger-| 106 300 300 30,000 | 3-phase 25 see Manchinc debi Octikon 
Redlands, Sacramento, Cal. . 7 85 4,000 750 30,000 “A 50 | General Electric Co., Schenectady. 
uride, Utah ee ee 1,000 800 | 40,000 : 60 Ditto Ditto. 
am Salt Lake City, Utah] 40 5,000 2,300 | 15,000 a 60 Ditto Ditto. 
Fresno, Cal. <2 35 1,400 700 11,000 ‘a 60 —— ot 
Sootenay, B.C. 30 2,000 1,100 | 20,000 a: ..] 60 i itto. 
z oe seen Fe Cal.| 29 1 000 500 | 15,000 | 2 and 3-phase Westinghouse. 
Spier Burgdorf, Thun Bern 26 5,400 4,000 16,000 | 3-phase 40 | Brown and Boveri. 
. =e San easanh 28 160 1,100 10,000 Single-phase iit Westinghouse. 
Folsom, Sacramento . . Hs 22 4,000 800 11,000 | 3 phase 60 | General Electric Co , Schenectady. 
Redlands, Cal... .. «| 21 1,000 2,500 | 10,000 ‘» .-| 50 Ditto Ditto. 
Paderno-Milan.. .. «.| 21 12,000 | 13,500 | 13,500 ” ..| 40 | Brown and Boveri. 
Niagara Falls, Buffalo | 10,000 310 | 11,000 | 2phase ..| 25{] GeRtinanouse” Oo» Schenectady. 
Butte City, Montana.. os 21 4,000 800 { 26000 3-phase ..| 60 | General Electric Co., Schenectady. 
Blue Lake, Cal. “e “ 20 1,800 1,000 12,000 | 2and 3-phase} .. | Stanley Electric Company. 
Geneva, Switzerland .. as 20 4,000 300 12,000 | 2-phase ..| 40 —-* V'Industrie Electrique, 
Pachuca, Mexico i a 19 2,000 700 10.000 | 3-phase ..| 60 | General Electric Co., Schenectady. 
Milan, Italy Al 19 10,000 350 20,000 © ..| 40 | Brown and Boveri. 
Teluride . oh B 18 1,600 500 11,600 | 2and3-phase} .. | Westinghouse Company. 
Steer Ca .. «st 400 1,100 | 11,000 » .s Ditto. 
Tivoli, Rome, Italy .. | 18 2,000 5,500 5,500 | Single-phase Ganz and Co., Budapest. 
Lowell, Michigan ol as 70 1,000 | 10,000 | 2-phase .. | Stanley Company. 
Three Rivers, Canada mn | 17 800 2,000 12,000 a eh ieee Ditto. 
Bakersfield, Cal. se 16 1,200 550 10,000 3 phase 60 | General Electric Co., Schenectady. 
Cordova, Argentine Republic} 16 1,500 700 10,000 ois 60 Ditto Ditto. 
Mechanicville, N.J. .. ee 16 5,000 12,000 12,000 ‘a 38 Ditto Ditto. 
Bogota, Colombia Republic. . 15} 1,400 6,700 6,700 Pe 50 | Maschinenfabrik Oerlikon. 
Hochfelden, Oerlikon 154 900 500 13,000 és .. | Brown and Boveri. 
Lowell, Nashua, N.H. ar 15 550 330 5,500 om 380 | General Electric Co., Schenectady. 
ONO... ve 15 1,000 10,000 10,000 re a Stanley Company. 
Montreal, Canada... wt ae 20,000 12,000 12,000 | 2-phase ..| «- Ditto. 
Bulack, Oerlikon ie | 14} 400 86 13,000 | 3-phase ..| 48 | Maschinenfabrik Oerlikon. 
Portland, Ore... 9. «| 143 2,500 6,000 6,000 S ..| 883 | General Electric Co., Schenectady. 
utake ‘Ob. an’ sys 14 3,000 500 15,000 | 2 and 3-phase Westinghouse. 
"hy, Uh 7 ger 14 675 525 | 10,000 | 3-phase ..| 60 | General Electric Co., Schenectady. 
Varese, Italy .. = 14 1,000 5,000 5,000 »” ..| 45 | Co, Frangaise Thomson-Houston, 
eters Ge 160 3,500 3,500 | Single-phase Westinghouse. 
Zufikon-Zurich, Switzerland 12} 1,300 5,000 5,000 | 3-phase ..| 50 | Maschinenfabrik Oerlikon. 
La Goule-St. Etienne, France 124 2,000 5,000 5,000 | Sing e-phase | 50 Ditto Ditto. 
Les Clees-Yverdon, Switzer- 
RS 12} 1,800 5,000 5,000 | 3-phase ..| 50 Ditto Ditto. 
G@hlZurich .. tis 12 2,000 5,000 5,000 4 ..| 40 | Brown and Boveri. 
Montpelier-Barre, Vt. af 12 400 2,200 10,000 a se Westinghouse. 
Cumberland Mills,Me. ..) 12 600 1,100 8,000 | 2and 3-phase| -. Ditto. 
Belleville, Canada 12 8375 2,300 11,000 3-phase 60 | General Electric Co., Schenectady, 
Osaka, Japan... =. fe 11 135 2,400 3,500 i :.| 60 Ditto Ditto. 
Boller-Zurich, Switzerland .. ll 300 86 5,000 a ..| 48 | Maschinenfabrik Oerlikon. 
Helena, Montana... <3 11 3,530 500 12,000 | 2and3-phase| .. Westinghouse. 
Fairhaven, Vt. oa me ll 300 2,200 2,200 | 2-phase mt ee Ditto. 
Nartford, Conn. cx ee ll 4,000 500 10,000 | 2 and 3-phase]. .. Ditto Ditto. 
Welb City, Mo. os as 104 320 5,000 5,000 2-phase os Stanley Company. 
Anderson, 8.C. os eee 1,600 | 10,000 | 10,000 pa ap Ga Ditto. 
Minneapolis, St. Paul a 10 5,000 3,500 11,000 | 3-phase 35 | General Electric Co., Schenectady. 
Manchester,N.H. .. 10 775 1,100 10,000 60 Ditto Ditto. 
Tuscorora, Nev. ose 10 135 550 10,000 ra 60 Ditto Ditto. 
CrippleCreek, Col. .. =...) 10 300 6,300 6,300 " 25 Ditto Ditto. 
Betzenried-Weigen, Switzer- 
ee... ee 500 5,000 5,000 “s ..| 50 | Maschinenfabrik Oerlikon. 
































outlay, and the sinking fund, is of the greatest im-|and utilise all appliances which will reduce the 
portance, as the station and system, which repre- | operating expenses. 


Sent the capital, lie unproductive during what 


The additional cost of such must be examined, 


Practically amounts to from six to nine months a | and the interest and sinking fund on it compared 
year. The question of reducing the labour and with the saving in operating expenses which they 


increasing the economy of running the plant 


8 a negligable quantity, compared with the | 


pearance of reducing the interest and sinking 
und. Hence, in older lighting stations, the adop- 
tion of uneconomical non-condensing engines and 
“al absence of labour-saving devices. With a 
station supplying energy for traction and power 
3p my the case is very different. Here we have 
wa t which is running from nine to twelve 
2 — ayear. The question of interest on capital 
nd sinking fund, although of importance, is often 

compared to the money expended on 
pe and labour n to keep the plant 

Ing. In such stations it is, therefore, of the 


Steatest importance to most carefully investigate | 


| 
| 








effect. The engineer who has solely been used to 
electric lighting plants, very often overlooks the 
question of labour-saving devices and economical 
plant, because in his mind the cost of labour and 
materials necessary for generating power is a very 
small part of the total cost of production. 

There are three sources of power used for gene- 
rating electrical energy on a commercial scale : 
water-power, steam, gas. The former will not be 
dealt with at length in this series of articles, as 
there is, unfortunately, but little such power avail- 
able in Great Britain. The second is that generally 
used in this country, although there are authorities 
who foretell that the gas engine is bound to replace 


third, or gas, has been used with very good results 
in small plants, especially where coal is expensive ; 
this system will be discussed, and applications and 
results obtained described at length. 

A brief consideration of the probable require- 
ments as regards the supply of power which will 
be made in the near future for electric traction 
alone in this country, is interesting. There are pro- 
bably few countries which present a much larger 
field for electric traction than Great Britain. At 
the present moment we have some 400 miles of 
route on which about 2000 electric tramway motor 
cars circulate. Besides the lines mentioned, and 
which are already in operation, there are at least 
another 400 miles under construction over which 
approximately another 2000 motor cars will cir- 
culate. 

It is not probable that electric roads will be as 
extensively built in the United Kingdom as they 
were at first in the United States. There, with 
some 60 millions of inhabitants, there exist, 
roughly, 30,000 miles of electric roads and 100,000 
motor cars. Owing to our stringent laws and 
regulations, and the cost entailed by the solidity 
with which we are accustomed to build, roads 
would not pay in this country which would be 
lucrative either in America or on the Continent. 
It is not over-estimating, however, to say that 
within the next five years at least 2000 miles of 
electric tramways will be constructed. This would 
only represent twice the mileage of surface roads 
possessed by Greater New York, a city which is 
still inferior to Greater London both in population 
and area. 

Besides tramways, there is a field for electric 
traction on railways. We have large cities, and we 
centralise our business. There are very numerous 
steam railways running into the hearts of our large 
industrial towns, bringing in daily millions of 
people. Land is very valuable, and there are 
natural conditions which in many cases would make 
it impossible for the railway companies to increase 
the number of their lines. Traffic is, in most cases, 
already so intense that during the busy hours of the 
day the railway companies are already running as 
many trains on their City and suburban lines as 
they safely can, by steam. The use of electric trac- 
tion would, owing to the rapid acceleration obtain- 
able with electric motors, enable the railways to 
greatly increase the average speed of their trains, 
and, therefore, augment the number of trains by 
50 per cent., if not to double it. 

In Greater London and its outskirts we have, 
counting all railways, including the Metropolitan 
and District, probably 1000 miles of track which 
might ae be equipped electrically. 
The same conditions hold ee of other large com- 
mercial centres, such as Liverpool, Manchester, 
Birmingham, Sheffield, Glasgow, &c. In these 
towns there would probably be another 1000 miles 
to be equipped. The railway companies will soon 
realise the necessity of introducing electric traction, 

(Zo be continued.) 





ARMOUR-PLATES. 

Many distinguished writers have held the view 
that, not infrequently, the suffering and misery 
caused by a war are fully compensated for by the 
moral elevation which leads men to understand 
that mere money-grubbing, important as this is for 
the material well-being of a nation, should not be 
the sole aim of a good citizen. In the present 
contest in South Africa we have seen wealthy 
patricians, leading merchants, and professional 
men of high standing, volunteer for the front 
as freely as their less fortunate fellows; and 
the sacrifices thus made at the call of con- 
science go far to justify the contention referred 
to. However that may be, there is no ques- 
tion that the mechanical arts—and thus ulti- 
mately the comforts and conveniences of modern 
civilisation—in many cases owe their origin, and 
much of their development, to the requirements of 
war. The nations generally have never failed to 
appreciate the truth of the old adage : 

‘Thrice armed is he who has his quarrel just ; 

But ten times he who gets his blow in ‘fust’.” 
The efforts of every tribe and race have accord- 
ingly been directed towards the development of 
material whereby the planting of this first blow 
may be most efficiently effected. 

robably the metalworkers’ art in the Middle 
Ages reached its highest development in the con- 





the steam engine, even in the largest units. The 


struction of those beautiful suits of armour with 
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12-POUNDER SEPARABLE LANDING GUN. 


CONSTRUCTED BY MESSRS. VICKERS, SONS, AND MAXIM, LIMITED, AT THEIR ERITH WORKS, KENT. 
(For Description, see Page 433.) 
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frigate of 5614 tons displacement, the keel of 
which was laid in 1858. The whole broadside of 
the vessel was protected, the armour consisting of 

lates of hammered iron 4 in. thick. The first 

nglish armour-clad was the Warrior, launched in 
1861, the armour in this case being 44 in. thick ; 
and it was made by rolling, a substantial improve- 
ment on the method of production adopted in the 
case of the Gloire. For long, simple wrought-iron 
armour held the field ; but as the power of artillery 
increased, greater and greater thickness of plating 
was required to stop the projectiles, culminating 
in the 24-in. side-armour of the Inflexible. M. 
Baclé states that the 55-centimetre armour of the 
Admiral Duperré is the thickest ever used ; but 
55 centimetres is only 21.65 in., nearly 2.5 in. less 
than that of the Inflexible. 

Obviously there was, of necessity, a limit to the 
growth in the thickness of armour-plate ; and, in 
fact, the area protected, which in the earlier boats 
had been the whole broadside, was in later con- 
structions of necessity reduced to the walls of a 
mere citadel amidships. Any attempt to afford 
so complete a protection as was obtained in the 
earlier ironclads would have led to the use of dis- 
placements, such as to make the ships quite un- 
manageable. Evidently, therefore, it became neces- 
sary to improve the quality of the armour, as, for 
the reasons given, a further increase in its thickness 
was impracticable. In France, where manufac- 
turers were quicker than in this country to appre- 
ciate the value of skilled scientific assistance, the 
solution of the problem was sought in the adoption 
of steel, the lead in this direction having been 
taken by MM. Schneider et Cie., of Creusot. This 
advance did not meet with favour in this country, 
as few manufacturers even nowadays are pre- 

ared to pay other men to experiment for them. 

nglish steelmakers, when personally interested in 
scientific matters, will experiment for themselves, 
and have thus done most excellent work; but 
such men are exceptional, and consequently none 
of our great firms have had the honour of pro- 
ducing such an array of skilled scientific metal- 
lurgists, as have issued from the laboratories of 
certain of the great French steel works, included in 
which we find the names of Messrs. Osmond, Le 
Chatalier, Charpy, and several others of almost 
equal prominence. Looking from the factory, 
rather than from the laboratory, side of the ques- 
tion, English firms produced compound armour 
with the idea which since proved so profitable to 
manufacturers, of breaking up the projectile 
against a hard face, backed by softer metal, the 
latter serving to hold the hard but brittle front 
face together. This conception was certainly on 
the right lines, and is similar in principle to the 
‘* Harveyed ” or ‘‘ Krupped” plates now generally 
adopted. 
lans of attaining the end sought were 
patented—the one by Mr. Wilson, of Messrs. 
Cammell and Co. ; and the other by Mr. Ellis, of 
Messrs. John Brown and Co, In eacha front plate 
of steel was welded to a back plate of iron, the 
processes differing in the details of effecting this 
union. In the Wilson plan the iron backing was 
raised to a red heat, mesg the steel plate cast oa top 
of this ; whilst Mr. Ellis placed the steel front plate 
and the iron backing at a suitable distance apart 
in a mould, and ran molten steel between the two. 
The union was then consolidated by rolling. The 
French rights for the Wilson patents were pur- 
chased by three French firms, and a sharp contest 
broke out between these and the Creusot Works, 
who made plates of homogeneous steel. At the 
outset, M. Baclé remarks, the compound plates had 
the advantage, the steel plates often proving 
brittle ; but the manufacture of the latter was 
gradually though steadily improved, until at the 
international competition at Spezzia in 1882, a 
Schneider plate 18.9 in. thick, proved rather better 
than either of the compet.ng compound plates sup- 
plied by Cammell and Brown. At competitions made 
a little later at Ochta and at Givre, the advantage 
rested with the compound plates. At another com- 
petition at Spezzia, in 1884, the steel plate, however, 
proved markedly superior to its competitors ; and 
this superiority was confirmed at the famous trials at 
Annapolis in 1890, which practically settled the 
fate of compound armour. M. Baclé, it is true, 
asserts that the all-steel plates never proved 
superior to compound plates of French manufac- 
ture, in which, he contends, ter care was taken 
than elsewhere in insuring the proper welding of 
the two metals; but this claim will doubtless not be 





admitted by English and other steelmakers. It is 
interesting to note that M. Baclé claims that the 
French chilled-iron shells were better than those 
of English make, while some of our authorities 
have made the counter claim that British service 
chilled shell was better than many French steel ones. 
The discrepancy, no doubt, arises from the differ- 
ence in the test conditions of fire. The English 
authorities, deeming that the greatest fire effect is 
likely to be obtained with weapons of moderate 
calibre, have arranged their trials from this point 
of view; and the plate not being greatly over- 
matched, steel shells in many cases proved to be 
broken up quite as thoroughly as the service cast- 
iron ones. In France the contrary plan has been 
followed, the plate being generally greatly over- 
matched by the gun, and under these conditions 
Schneider all-steel plates proved superior to some 
of the earlier Harveyed plates, which were brittle 
and broke up. On the other hand, with a less dis- 
proportion between the gun and the plate, the 
Harveyed armour is known to be superior to the 
homogeneous plate, since the latter will be per- 
forated by projectiles which the hard face of 
the former would break up. Which method of 
trial is the better, is doubtiess a question of 
some difficulty ; but so far as recent naval experi- 
ence goes, it would seem that the smaller calibre 
guns are responsible for by far the larger number 
of hits; and whilst a big shell if it gets home 
may have appalling destructive effects, the chances 
of a fair hit with such a shell are decidedly 
small. The 8-13-in. guns of the Indiana and 
Oregon did not register a single hit at Santiago, 
whilst the 12-in. guns of the Iowa and Texas, 
only hit twice. 

Whilst at the Annapolis trials the compound 
armour showed up badly, both in comparison with 
the plate of ordinary steel and that of nickel 
steel, which then made its first appearance, the ad- 
vantage of the hard face in breaking up projec- 
tiles not too superior to the resisting powers of the 
plate, were so evident that it became an object with 
inventors to endeavour to obtain this desideratum 
in some way, which would not involve an uncer- 
tain weld between two dissimilar metals, a weak- 
ness recognised as the true source of failure in 
compound plates. M. Baclé, we gather, holds 
that French experience showed that a really good 
compound plate was still quite as good as the steel 
plate ; one of the latter, he states, similar to the 
nickel-steel plate tried at Annapolis, only got a 
second mention — ‘‘ superieure ” — when tried at 
Gavre at a little later date. 

The Harvey plate, in which the last objection to 
the use of non-homogeneous metal was removed, 
is, of course, of American origin, and made its 
début at Annapolis in 1891. The general features 
of this system of producing hard-faced armour are 
now well known, and are described in some detail 
by M. Baclé. The plate to be face-hardened is 
laid in a furnace on a bed of sand, and its upper 
face, which is the one to be hardened, is covered 
with carbonaceous material, which for a 10}-in. 

late is 8 in. thick, This is surmounted by a 
ayer of sand 2 in. thick, and finally the whole 
is enclosed in firebrick, preventing access of 
air. The furnace is then started, and the tem- 
perature raised to about the melting point, of 
cast iron, and maintained at this heat for about 
120 hours in the case of a 10}-in. plate. The 
whole is then allowed to cool slowly, the covering 
not being removed till the plate has sunk to a 
dark red. The plate is again heated for reforging, 
so as to correct any. warping which may have arisen 
during the process of cementation ; and this done, it 
is reheated to a hardening temperature, and cool 
by the application of water to the cemented face. 
The surface thus produced is unattackable by a 
cutting tool; and this was at first the cause of 
much difficulty and trouble in making boltholes and 
the like, a difficulty finally got over by a modi- 
fication of Professor Thomson’s system of elec- 
tric welding. In this case a current, amounting 
to some thousands of amperes, is passed between 
two water-cooled copper electrodes resting on the 
plate around the spot to be annealed, and which 
rapidly bring the intervening metal to a bright red 
heat. The current is then gradually reduced, thus 
allowing the heated spot to cool slowly, after which 
it can be drilled or cut in the usual manner. Whilst 
the process of cementation above described is that 
most generally adopted, Schneider and Krupp 
employ gas cementation, ordinary illuminating gas 
being used as the vehicle to bring the carbon 





into contact with the plate to be cemented.* 
More recently Krupp has, by a method still kept 
secret, managed to produce plates in which 
the hard face is combined with an exception- 
ally tough backing, The process is supposed to 
consist of successive temperings and annealings, 
effected at very carefully regulated temperatures 
the latter varying with the kind of steel used. Pro- 
bably these temperatures have a direct connection 
with the breaks in the cooling curve of steel, to 
which so much attention has of late years been 
directed by Osmond, Roberts-Austen, and others, 

The conditions of test for armour-plates vary 
very much in different countries. Our own 
Government attack a sample plate with guns of 
moderate power, and if the result is satisfactory, 
all plates made by the same process which has 
proved satisfactory to the inspectors are passed for 
service. In America the authorities adopted the plan 
of calling on firms to make the armour in batches, 
The plate which appeared least satisfactory to 
the inspector was then selected for test, and the 
acception or rejection of the whole batch was depen- 
dent on the behaviour of this plate. It will be seen 
that enormous pecuniary interests were therefore 
involved in the success of the trial plate ; and this, 
it will be remembered, led to a gross scandal : it 
being found that in certain cases the plate after 
selection was re-treated, in order to make sure of 
its acceptance. Owing to this fact the plate, 
instead of representing the worst of the batch as 
intended by the inspector, was at the date of trial 
probably superior to its fellows.. The system 
pursued in France is somewhat similar, exposing 
manufacturers to equal temptations ; but we have 
not heard amongst them of any such lapses of 
virtue as referred to above. The English system 
is, no doubt, the cheapest in the first place; 
whether it will prove so under the test of war 
remains to be seen ; we are fain to hope that the 
average of plates supplied under these conditions 
will be quite as good as those made by a more 
rigid system. 





THE LANGEN MONO-RAIL SUSPENDED 
RAILWAY AT ELBERFELD-BARMEN. 
(Continued from page 413.) 

In 1893 the municipalities of Elberfeld and 
Barmen, which were then contemplating the intro- 
duction of an elevated electric rai of the Sie- 
mens and Halske type, invited the expert opinion 
of three well-known railway engineers— Von Bor- 
ries, Goering, Koepcke—on the Langen scheme. 
The experts deciding in favour of a suspended rail- 
way, negotiations were entered into with the Con- 
tinental Company for Electrical Enterprise. These 
negotiations related to a two-rail track, but the 
single rail was soon agreed upon. In Figs. 1 and 2, 
on the opposite page, we illustrate the plan of 
this line. The black sinuous line on which the 
kilometres and stations are marked, represents the 
closed loop round which the carriages always travel 
in the same direction ; future extensions will be 
built upon thé same plan. The length of the line, 
i.e., the distance between the termini, is 13.3 kilo- 
metres (8} miles), 10 kilometres (6.2 miles) of 
which are above the River Wupper, a tributary 
of the Rhine, whose width varies between 20 and 
35 metres (68 ft. to 115 ft.). Barmen and Elber- 
feld are the sister towns of the very pretty 
but narrow Wupper Valley, which used to be re- 
ferred to with the epithet o: gs The clear water 
of the river which made the Wupper bleaching . 
yards, and the white linen, famous, may have helped 
to sustain that reputation. At the beginning of this 


ed| century neither town counted 20,000 inhabitants. 


The nearness of the coalfields and iron mines, and 
the development of textile and chemical industries 
—dye works being particularly to be mentioned— 
have brought the joint population of the two munici- 

lities, which remain separated, od 300,000. 

he line begins at the Barmen - Rittershausen 
station of the State Railway, follows the Wupper 
Valley through the sister towns, and leaves it again 
in the suburb of Sonnborn to proceed along the 
high street of Vohwinkel. A number of side ex- 
tensions are contemplated, especially in the last- 
mentioned suburbs, to which, it is expected, the 
city people will flock when better rail service has 
been provided. These extensions will be ordinary 
electric surface trams, however. The sharpest curve 
on the track proper has a radius of 90 metres 








* See ENGINEERING, vol. Ixv., page 489, 
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THE LANGEN MONO-RAIL SUSPENDED RAILWAY AT ELBERFELD-BARMEN. 
(For Description, see Page 438.) : 
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THE JAPANESE BATTLESHIP ‘“ ASAHI.” 


WE begin this week the publication of the plans of 
the battleship Asahi, built for the Imperial Japanese 
Navy, by Messrs. John Brown and Co., Limited, at 
their Clydebank establishment, and these, we have no 
doubt, will lend interest to the paper read before the 
Institution of Naval Architects, by Admiral Fitz- 
Gerald, on the Japanese Navy, and reproduced on 
page 461, especially as the Asahi is the largest of 

attleships afloat. We defer our full description, but 
may give some general particulars, with the results 
of the Speed trials which terminated last week. The 
principal dimensions are as follow : 


Length between perpendiculars 400 ft. Oin. 
»» _ over all... Ce a 425 ,, 6 ,, 
Breaith, extreme 75 ,, 24,, 
Depth, moulded ae ia 43 5, 745s 
Normal mean draught of water gee ies 
Displacement ... tie Sa ... 15,200 tons 
Indicated horse-power io bes 15,000 


Four 12in. guns of the most modern type are 
mounted in pairs in two barbettes, one forward and 
the other aft, on the middle line of the vessel, each 
pair commanding an uninterrupted arc of training of 
240 deg. The manipulation of the machinery and all 
the operations of loading and laying the guns are per- 
formed by hydraulic power ; the loading can be per- 
formed with the guns in apy position of training. The 
guns and gunners are well sheltered by means of heavy 
armoured shields, which revolve with the turntables. 
The secondary armament consists of fourteen 6-in. 
quick-firing guns, each mounted in a separate case- 
mate; twenty 12-pounder, eight 3-pounder, and four 
24-pounder quick-firing guns, with four submerged 
torpedo tubes in two compartments, one forward and 
one aft. 

Great care has been bestowed upon the arrangement 
of the protective material. There is a main belt 
extending for a length of 250 ft. amidships, the total 
depth of this belt being 8 ft. 2 in., and it is intended 
that when the ship is floating at the normal water line 
the lower edge of the armour wi'l be 5 ft. 6 in. below 
water, and the upper edge 2 ft. 8 in. ubove water. 
The maximum thickness of this belt is 9 in. The 
central citadel of armour is completed by transverses 
or bulkheads extending obliquely across the ship and 
enclosing the bases of the barbettes which protect the 
positions for the heavy guns. Forward and aft of this 
main belt the protection of the water-line region of 
the ship is completed by armour carried to the bow 
and stern. Above the main belt the sides from lower 
to main deck are covered with armour of a thickness 
of 6 in. ; this belt extends for a length of 250 ft., 
and is completed by oblique transverses at the ends as 
described for the main belt. Armoured doors are 
fitted in these transverses for affording convenient 
means of communication along the deck when in port. 
The protection of the vitals of the ship is rendered the 
more secure by a heavy protective deck extending all 
fore and aft, and sloping away from the underside of the 
main armour belt. The protection to the armament 
is arranged in a very thorough manner. For the 12-in. 
guns at the extremities circular barbettes rise from 
the protective deck to a height of 22 ft. 4 in. above 
the normal water line ; these barbettes are plated 
with armour of a maximum thickness of 14in. Each 
6-in. quick-firing gun is enclosed in a casemate with 
an armoured front 6 in. thick. The forward conning- 
tower is composed of 14-in. armour, and the after 
tower of 3-in. armour. The whole of the armour-plating 
was manufactured by Messrs. John Brown and Co., 
Limited, Sheffield, and is of the highest quality procur- 
able, every plate having been treated by the improved 
Harveyed nickel-steel process, except those for the 
conning tower, where experience shows that the curva- 
ture of the plates is too great to enable this process to 
be successfully employed; these plates are conse- 
quently made of ordinary Harveyed steel. Asa pro- 
tection against attacks from torpedoes, a broadside net 
defence is fitted for a length of about 300 ft. amid- 
ships; the nets are supported by steel booms, and 
when not in use stow on a convenient shelf worked 
round the sides. 

The ship is propelled by two sets of three-cylinder 
triple-expansion engines. Each of the two sets is de- 
signed to develop 7500 indicated horse-power, giving 
a combined indicated power of 15,000. Steam is sup- 
plied by 18 water-tube boiler: of the Belleville econo- 
miser type, working at a pressure of 300 lb., which 
is reduced at the engines to 250 Ib. The diameters of 
the high-pressure cylinders are 324 in., of the inter- 
mediate-pre3ssure cylinders 52 in., and of the low-pres- 
sure cylinders 85 in., ali having a stroke of 4 ft. 

The vessel left Portsmouth Harbour on Tuesday, 
March 20, and after compasses had been adjusted, a 
few low-speed runs on the measured mile at Stokes 
Bay were made with the following results: Mean 
speed, 6.69 knots, indicated horse-power, 613 ; speed, 
9.28 knots, indicated horee-power, 1610; and for a 
= of 13.06 knots the indicated horse-power was 

. On Wednesday, the 2lst ult., the vessel ran her 
coal consumption trial with the result that at 12,947 





indicated horse-power the consumption only averaged 
1.59 1b. per indicated horse-power per hour. The con- 
tract stipulated that this trial should take place with 
a development of power of at least 12,200 horses, so 
that with the high power developed the low coal con- 
sumption is all the more creditable. But for the fact 
that the wind and sea were both too high, a speed 
trial at this power would have been made over a 12- 
knot course between Start Point and Berry Head. 
From the records taken, however, it ap certain 
that the speed at this power may be fairly taken to be 
about 174 knots. 

The full-speed trials took place on the 23rd ult., on 
the selected deep-water course between Berry Head 
and Start Point, a distance of 12 25 knots. Four runs 
were made in alternate directions, the first and third 
being in the teeth of a north-easterly gale. Notwith- 
snotliog this, the mean speed realised was 18.3 knots. 
The speeds on the four runs were as follow: First run, 
17.92 knots ; second run, 18.08 knots; third run, 18.65 
knots ; and the last, 18.30 knots, the mean of means 
being 18.30 knots, as before stated, with a mean indi- 
cated horse-power of slightly over 16,000. After the 
full-speed trial, circles were made to port and star- 
beard with each steam-stesring engine, the vessel 
meanwhile being at full speed. Mancuvring with the 
hand-steering wheels was also successfully carried out 
at a speed of 15 knots. The usual stopping, starting, 
and reversing trials were made on the return voyage 
to Spithead, the return passage being made at a speed 
of 17 knots. The Japanese Government is to be 
congratulated on this latest addition to its feet. The 
trials just concluded prove the Asahi to be as fast as 
any battleships approaching her in size, while with 
her large displacement it is obvious that the offensive 
and defensive qualities of the ship are unexcelled. 





THE ROLLING OF SHIPS ON WAVES. 


An Experimental Method of Ascertaining the Rolling 

of Ships on Waves.* 

By Captain G. Russo, Naval Architect Royal Italian 

avy ; Member. 

1. Tue paper which I have the honour of submitting to 
the meeting, though relating to a new application is 
doubly connected with subjects which have had the 
largest development before this Institution, and which 
now have a literature more ample than any other branch 
of naval architecture. 

First, I intend to refer to the classical theory of wave 
motion and of the rolling of ships on waves, the bases 
of which were established by the late Mr. W. Froude, 
and confirmed by the researches of more recent investi- 
gators, whose names need not be repeated here; and 
it is on the same bases that my researches have been 
founded. 

Secondly, I intend to refer to the well-known theory of 
mechanical similitude ; which, in other branches of naval 
architecture, has led us to the direct solution of the im- 
portant problems of resistance to motion, efficiency of 
propellers, oscillations in still water. and to which I have 
once more recurred for the means employed in my method 
for ascertaining, by mechanical experiments, the rolling 
of any given ship on any given series of waves. 

And now, supported by this two-fold consideration, I 
will endeavour to submit to the examination and discus- 
sion of the Institution a paper relating to my method and 
the results which I have been able to arrive at. 

2. In experiments concerning still-water oscillations of 
ships (as well as in those relating to the resistance to 
motion, or to the efficiency of propellers in connection 
with a given ship) a model and a tank are required, re- 
presenting on a small scale the ship and the waters in 
which she oscillates. Were it possible to produce in the 
tank regular, continuous, and ,well-proportioned waves, 
such a method would enable us to solve the problem of 
the rolling on waves. Nothing denotes that something 
of this kind will not be attained in future ; but for the 
present we are still handicapped by unsurmounted diffi- 
culties. 

These difficulties do nob present themselves in the 
method I have studied, where a ship, rather than by a 
model, is ye ee by a pendular body of a special 
form, which for brevity I have called a ‘‘ navipendulum” ; 
and where the wave motion of water, rather than by 
real liquid waves, is represented by a specially contrived 
apparatus. My navipendulums are therefore made in 
such a way as to possess all the geometrical and mecha- 
nical properties which are in play in the transversal 
oscillation of ships, so that a ship having a given form 
of hull, a certain disposition of weights, and certain given 
qualities of still water extinction of oscillations, &c., can 
be represented by a corresponding navipendulum. Like- 
wise, my wave-motion apparatus is made in such a way 
as to exert on a navipendulum the same action as the 
waves produce on the corresponding ship. 

I have divided this Bey into three parts: the first 
part relates to the principles for the composition of navi- 
pendulums ; the second relates to my wave-motion appa- 
ratus: and finally, the third concerns the method of 
experiments and some results of trials made during the 
short time I have had at my disposal since the com- 
pletion of my apparatus, which was constructed by order 
of the Ministry of the Royal Italian Navy. 

I.—Composrt10on or NAVIPENDULUMS. 

3. The point of departure of my method for compos- 

ing a navipendulum is the principle that a ship floating 
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in an upright or inclined position may be compared, froin 
a statical point of view, toa —— body ; supposing 
that this body be the ship herself, freed from the action 
of the surrounding water, and that the geometrical sur. 
face, which is the locus of the centres of buoyancy for all 
the conceivable inclinations, should become a material 
surface, through which the ship stands upon a horizontal 
plane or basis. : 

If only transverse inclinations are considered, as is now 
the case, then the surface of the centres of buoyancy may 
be replaced by a cylindrical surface, having for its cross. 
section the line of the centres of buoyancy in a transverse 
section of the ship. In so doing, we suppose—as jg 
commonly assumed—that the centre of buoyancy, as the 
ship heels from the upright position, always remains in 
a plane transverse to the ship (plane of inclination), 

Now, besides this line and the corresponding cylin. 
drical surfacg, there are an infinite number of other lines 
and corresponding cylindrical surfaces, which equally 
possess the property of exciting, when rendered material * 
and resting on a horizontal plane, a reaction of the same 
value and line of action as the buoyancy at any angle of 
inclination. Evidently such a property belongs to any 
line parallel to the curve of the centres of buoyancy, or 
having the same evolute—the metacentric evolute proper 
of the ship—at the displacement considered. 

4, Among the infinite number of lines which may be 
drawn parallel to the line of the centres of buoyancy (see 
Fig. 8, page 445), preference should be given, for our pur. 
pose, to a line having all its points as near to the centre 
of gravity as ible. Naturally it is not a rigorous con- 
dition to fulfil; it is advantageous to approximate to it as 
much as possible, and this may be done without difficulty. 

Figs. 9 tc 13, page 445, show for some war and merchant 
ships the curves which have been judged well adapted for 
our purposes. They relate to ships of different types 
and sizes. By these examples a concrete idea is given 
about the form of these lines and their extension, in com- 
parison with the dimensions of the corresponding midship 
sections. 

It is easy to understand that these curves, in their 
central parts (for angles of inclination between the upright 
and 10 deg. or 12 deg.), are circumferential arcs, having 
their centres in the points M. Moreover, we observe 
that the tracing of the metacentric evolutes, and conse- 
quently of our desired curves, can be performed very 
easily, starting from the ordinary curves of stability 
(curves of the arms of the righting couple). 

5. The statements made above concerning the statical 
stability may be equally extended to the dynamical 
stability ; there is a perfect correspondence between the 
case of the floating ship and that of the supported ship. 
To bring the ship from the upright to any inclined posi- 
tion, an equal quantity of mechanical work is required in 
both cases. 

6. Reverting to the dynamical conditions of the rollin 
in still water, and considering, first, the hypothetical 
case of unresisted rolling, it can be easily seen that the 
rolling motion of the supported ship, as described in 
paragraph 4—apart from the resistance of the surfaces in 
contact, from air resistance, and taking into consideration 
the angles of inclination @ = f (t) (not the path of the 
centre of gravity)—is practically equal to the unresisted 
rolling of the floating ship. 

We say practically equal, and not identical, on 
account of two factors, the influence of which we neglect, 
Viz. : . 

(a) First, the influence of the distances of the instan- 
taneous axis of rotation of the supported ship from the 
longitudinal axis ing through the centre of gravity. 

(6) And, secondly, the influence of the dipping oscilla- 
tions accompanying the transverse unresisted oscillations. 

The influence of the factor a appears very small, con- 
sidering the nature of the curves mentioned in paragraph 
4 (see Figs. 9 to 13, page 445). It can be verified that, ac- 
cording to the curves which we have chosen in practice, 
the distance of the instantaneous axis of rolling from the 
centre of gravity never produces an augmentation of ;j5 
in the moment of inertia, and, consequently, the period 
can never be altered by x}, of its value as resulting from 
the theoretical case of unresisted rolling. 

The influence of the factor b may also be neglected, or, 
better, it may be assumed that the volume of displace- 
ment is invariable while the ship is rolling. A general 
demonstration.of this subject cannot be given ; however, 
by recurring to an experimental process, mentioned in 
Appendix r, some conclusions may be arrived at con- 
cerning the smallness of the errors resulting from neglect- 
ing the vertical oscillations of the ship. 

7. Oscillatory motions by rolled surfaces cannot, of 
course, be produced for effective ships, generally speak- 


ing. 

Vere it possible, such experiments would give the 
period of oscillation, not only for small, but also for large 
amplitudes of rolling. This is a consequence of all that 
has been said before. Now the increase of the period 
with the magnitade of oscillations may exert, as we know, 
a considerable influence on the behaviour of ships on 
waves, 

Although, for practical reasons, we are prevented from 
proceeding to experiments of this kind, there is no diffi- 
culty in doing it on a reduced scale, applying the general 
principle of mechanical similitude. 

The law of similitude, as applied to our case, 
expressed in the following terms: z 

t us have a body (Fig. 14, page 445) fit to oscillate by 
rolling upon a plane by means of a cylindrical surface, 
the cross-section of which is similar to the curve }, — 
fora given ship, parallel to the curve of the centres 0 
buoyancy and passing near the centre of gravity ; let the 


may be 


ratio of similitude, arbitrarily fixed, be \ ; let sucha body 





have its centre of gravity in the plane of symmetry of the 
cylindrica] surface at a distance d = Hi 


‘rom the central 
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straight line, H being the corresponding distance for the 
ship. Let the weight of this body be « D, D being the 
displacement of the ship and u a certain ratio of similitude 
arbitrarily fixed; let its moment of inertia about the 
longitudinal axis passing through its centre of gravity 
be “2 Ic, Ic being the corresponding element for the 


ship. 

Given these conditions, the oscillations of a body com- 
posed in such a manner, which constitutes my navipen- 
dulum, will be similar to the oscillations of the ship, and 
the following relations will be verified between the dif- 
ferent elements which may be compared : 





Elements to Compare. Ship. | seinen. | Ratio. 
Arm of the couple of ‘stability a La Xr 
Weight .. oe oe = D LD | Be 
Moment of inertia EP be Ie | pr2Te pM 
Radius of gyration ay . JM r a/ z r 
Mines Sisters ee t Jit JX 
Angles os ae ae a 6 6 1 

7) Sees 
Angular velocities at Vy. at ay 
salieiadi ee) ee) 8 
Angular accelerations .. vr xX at x 
Period of oscillation .. a = VAT aX 
Moment of the couple of sta- 
bility .. oe = Sas a le AHD.a wa 
Work to incline at the angle @| Wg Hr WwW @ AM 














8. It has been found convenient vig 1¢¢ the navipen- 
dulum the form represented by Fig. 14, page 445, and 
shown in the photographs of the whole apparatus 
ff) Figs. 1 to 4, page 448; also Figs. 5 to 7, page 

Its rare parts are a tubular shaft, two heavy disc- 
shaped bobs, which, by means of pressure collars, may be 
fixed at any required position along the shaft, and two 
steel blades B, having their lower edges cut in con- 
formity to the special line ) on a reduced scale, and 
fastened to a central piece, internally hollow, as a pris- 
matic box, rigidly jomted to the shaft. The edges b of 
the blades are somewhat sharpened ; they roll along a 
couple of grooved bars 77, mounted in a parallel direc- 
tion upon a solid plate L L, which is crossed by the 
shaft of the navipendulum through an opening cut between 
the two bars. 

A navipendulum composed as above may be arranged 
so as to represent different ships, only by changing the 
two blades, and by setting the two obs in the required 
positions along the shaft. 

9. It is important to remark that the mechanical simili- 
tude holds good even for large amplitudes of rolling, 
within the limits for which the navipendulum has been 
made ; there will be no other errors than those which we 
have dealt with in paragraph 6, and those which may 
result from the resistances to the motion of the navipen- 
dulum. But these resistances, in fact, are so small that 
their action during the time of a single oscillation may be 
neglected without incurring an appreciable error. So it 
—- admitted that the law of variation of the period 
with the amplitude, put in evidence by these pendular 
experiments, will be identical with that followed by the 
ship herself, were it possible to avoid the fluid resistance. 
Now this law is very different for different ships, particu- 
_ ag account of the peculiar form of the metacentric 

10. The case considered so far may be of a certain 
theoretical interest ; bay oe the spiptinahiaies which are 
the object of our study, the navipendulum must represent 
the effective conditions of the resisted rolling. 

Now, taking into consideration the effects of resist- 


ances (which result, as is known, in a displacement of the 
axis of rotation in comparison with the axis of unresisted 
rolling in an alteration in the period, and in a gradual 
extinction of the motion), we are led to the following con- 
clusions : 

(a) With regard to the still-water period being length- 
ened on account of the fact that the instantaneous axes of 
rolling do not coincide with the axis passing through the 
centre of gravity, and that.a certain mass of water, sur- 
rounding the ship, is carried by frictional and direct resist- 
ance in the rotatory motion of the ship, itis in no way 


| necessary to make any assumption, or to proceed to 


| analytical researches about the greatness of the fictitious 
| moment of inertia. We have only to consider the actual 
behaviour of the ship in her resisted oscillatory motion: 
then, in order to have a navipendulum oscillating, ac- 
cording to the laws of similitude, like the ship, the only 








| condition to be fulfilled is that, all other conditions re- 
| maining unchanged, its moment of inertia be augmented 
'as much as it is necessary, in order to insure that the 
| period of oscillation ba in the right ratio of similitude 
'(4/X ) with the actual period of the ship. 

| Naturally this element is to be considered as a datum 
, Of the problem, either resulting from an oscillating ex- 
—- if an existing ship is dealt with, or obtained 
| by calculation and model experiments in still water, if 
| it be a case of a new ship not yet constracted ; or if, for 
| an existing ship, it is desired to inquire about the effects 
of additional resistances. 

(b) With regard to the extinction of oscillations, which 
| constitutes the most noticeable effect of resistances, it is 
| necessary that the similitude between an oscillating 
| navipendulum and the corresponding rolling ship be ex- 
| tended to the peculiarities of the phenomenon of extinc- 
| tion. Moreover, considering the nature of the elements 

concerned in the phenomenon of the extinction, viz , of 


oscillations and of rolling, we may conclude that the 
general conditions of similitude require that the navi- 
pendulum and the mp should have the same curve of ex- 
tinction. It follows that, to complete the composition of 
a navipendulum, the curve of extinction of the ship is an 
element that must necessarily be known, which implies, 
generally speaking, once more the necessity of recurring 
to model experiments. ‘ 

From the conclusions (a) and (b) it appears that the 
arrangement of the navipendulum of a given ship neces- 
sarily implies an oscillating experiment to be made by a 
model; therefore, were it aimed only at the determina- 
tion of the rolling motion in still water, in the different 
circumstances accompanying it (such as conditions of 
load, bilge keel, or other additional resistances, &c.), the 
model experiments would answer our purpose, and there 
would be no reason to construct navipendulums. But 
the use of these begins where the use of models ceases. 
In fact, it is possible to ascertain by means of a navi- 
pendulum put upon a special machine all the conditions 
of rolling on waves, whereas the same result cannot be 
obtained by ers a floating model. 

A navipendulum arranged in accordance with the form 
shown by Fig. 14, page 445, is subject to very little resist- 
ance, so that it can perform a few thousand oscillations 
before stopping. In order to give it a certain curve of 
extinction, it is necessary to purposely add some feature 
acting upon the rolling body, in such a way as to obtain 
the or gradual degradation in the range of oscilla- 
tion. Various devices can be thought of to introduce 
passive resistances of different kinds: air resistance, in- 
duced by providing the shaft of the navipendulum with 
thin flat vanes set at right angles.with their direction of 
motion ; rolling friction, or, more correctly, rolling con- 
tact resistance, obtained by coating with proper substances 
the plane surface u which the navipendulum rolls ; or 
other resistances which can easily be imagined. 

I have made some experiments in order to ascertain 
the different effects given by resistances of various kinds; 
but I yo sees with entering into details of these ie 2 
ments, though such an argument may be considered by 








itself as a subject of study, because a series of experi- 


ments, followed by combining resistances of various kinds, 
could perhaps lead to a clear verification of the different 
ye ng composing the total resistance to the rolling 
of ships. 

The method to which preference has been given results 
from Fig. 15, page 445. A block D of wood is bound fast 
to the shaft A A of the navipendulum ; this block is cut 
in its upper part according to a certain cylindrical sur- 
ee n. " leather belt “Ay py apiece raga cag 

ock D, in a direction parallel to the supporting e. 
As the navipendulum rolls, the block D continually rubs 
against the belt, from whence a friction arises opposed 
to the motion, and forming a resisting couple (f f) with 
the frictional resistance acting along the supporting plate. 
The moment of the resisting couple is greater or smaller, 
according to the pressure which the block D makes against 
the belt, removing it, more or less, from its original 
straight direction, in the successive inclined positions. 
In order to secure that the desired curve of extinction be 
conferred on the navipendulum, the upper surface of the 
block D is reduced to the required form in a quite prac- 
tical way by successive experiments; this operation does 
not imply any difficulties whatever. 

11. The way in which a frictional resistance has been 
applied to extinguish the navipendular oscillations de- 
serves some remark. It is not to be thought, nor is it 
pretended, that the phenomenon of the oscillation is pro- 
duced in perfect similitude with the real ship, instant by 
instant, throughout a swing. To obtain such a result 
would involve great difficulty, while it would be produc- 
tive of no practical utility. For our experiments what 
matters is that the gross result of the phenomenon be 
represented, during each swing, with an exact correspon- 
dence in all the elements by which the rolling motion 
— waves is affected, viz., decreasing of amplitudes, 
period of swings, work expended in resistance in the 
course of each swing. These conditions are all fulfilled 
for a navipendulum composed in accordance with the 
principles hitherto explained. 

We shall see hereafter how the navipendulum of a given 
ship may be applied, as a representative of the ship her- 
self, to ascertain her behaviour on waves. 


II. Composition AND PROPERTIES OF A WAvE-MOTION 
APPARATUS, 

12. In all that follows we shall consider waves forming 
regular independent series, successive waves having the 
same dimensions and period ; and we shall a the 
laws of the trochoidal theory to be verified in the wave 
motion. 

The elementary aaron ome on which the composition of 
my apparatus has been founded are the following : 

¢ us consider a liquid particle M (Fig. 16 annexed) 
lying on the upper part of a wave, whose length is L, the 
height H, and the period T. Let us consider a set of 
liquid particles, forming a thin sheet of water a b of little 
extension round the particle M, and lying in the same 
trochoidal surface where this particle lies. This sheet of 
water, which we suppose to be so small as to remain 
plane during the motion, goes on assuming, during the 
passage of a wave, all the positions represented by thick 
lines in Fig. 16, Its motion is determined: (1) by the 
motion of the — M;; (2) by th» condition that the 
normal drawn through the particle M to the trochoidal 
surface, viz., to the sheet consideied, constantly passes 
through a certain point P ; this point lies on the vertical 


of the centre O at a height R = Fs ; 


a 

Suppose the liquid sheet to become ~lidified under the 
form of a solid plate, like a small raft, ana suppese this 
plate to be freed from the action of the surrounding water ; 
mechanical means may easily be contrived for imyress- 
ing on the plate a motion identical with that rcsulting 
from the wave advance. 

If, by any contrivance whatever, such a motion is 
realised, a —_ property of the wave will be pre- 
served, namely, the one concerning the direction of the 
apparent weight, or the virtual upright, which will be 
directed, meg, ged motion, along the straight line join- 
ing the point with P, or, in other words, along the 
normal to the raft a b. : 

Thus, supposing for instance, a small cavity to exist 
in the middle point of the plate, and a small quantity of 
water to be contained in it, this water will remain at rest, 
relatively to the plate, during the motion in the same 
manner as if the plate were at rest in a horizontal posi- 
tion. Or else, supposing a body of small size to be 
placed on the point M of the plate, its condition of 
equilibrium will be the same as if the plate were hori- 
zontally atrest. Likewise a simple pendulum, carried by 
the plate, having its point of suspension on the normal 
to the same plate and, having its bob coinciding with 
the point M, will remain at rest with respect to the 
plate during the motion. Moreover, the conditions are 
the same, as far as the intensity of apparent weight is 
concerned, since the actions of gravity and of the centri. 
fugal force are equal, both for a mass carried by the 
plate in its motion generated Wy a special machine. 

13. The movement to which our attention has been 
directed may also be effected on a small scale by apply- 
ing the principles of mechanical similitude. ie 

The principal elements to be considered are: the radii 
r, R; the time T of the revolution; the orbital speed ; 
the weight of a mass m carried by the plate at its middle 
point; the centrifugal force acting on this mass; the 
angles made by the virtual upright with its true vertical 
&c. The eae pe of mechanical similitude, as applied 
— case, bo 8 to the Se perenne Sey sen a wie 

a purposely contrived apparatus impresses on & 
ab(Fig. 14, page 445) a movement similar to that considered 
in the preceding paragraph, and if the ratio \ be adopted 
for the lengths (thence “A for the times), and / for the 








masses, then the relations indicated by the annexed 


















































































ENGINEERING. 





[APRIL 6, 1900. 




































444 
APPARATUS FOR EXPERIMENTS ON THE ROLLING OF SHIPS. 
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Table I. will pass between the various elements of the 
real wave motion and the corresponding elements of the 
motion impressed on the plate of the apparatus. 

14. The wave motion to which Fig. 14, page 445, relates 
may be produced on a moderate scale by means of the 
apparatus which is described in Appendix II., and which 
is shown by Figs. 5 to7, annexed, and by the photographs 
(Figs. 1 to 4, page 448). Here I will confine myself to men- 
tioning some of the principal features of the apparatus. 

First of all, with reference to Fig. 14, the conditions 
of a movement similar to that of the plate a 6 are un- 
changed, if the normal M P, instead of passing through 
the point P (which may be at a great distance), constan 
passes through a point M, (Fig. 15, page 445) at the en 
of a radius O, M), supposing this radius to turn with a 
uniform speed, always in a direction parallel to the radius 
O M, about a certain point O,, on the vertical of the 


























point O; it is only necessary that the length 7, of the 
radius O, M, and the distance O O, = k between the two 
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The practical disposition adopted corresponds to that 
indicated by Fig. 5. The essential of the appa- 
ratus (Figs. 5 to 7) is the plate L, on which the navipen- 
dulum rolls. This plate, instead of remaining at rest in a 
horizontal position, as we supposed when the navipen- 
dulum was described, is made to take a motion equal to 
that indicated by Fig. 15. The rod k (Fig. 5) ‘repre- 
sents materially the normal to the plate, and acts as 
a governing lever to regulate the inclinations of the 
plate L. Means are provided for arranging the appa- 
ratus at the required values of the radii r 7, (Fig. 6 an- 
nexed). Besides the plate L and the organs necessary 
for its motion, the apparatus includes a registering appa- 
ratus, am electro-motor with specially contrived resist- 
ances, a regulator of speed, &c. : 

The registering apparatus is carried on the same pin 
(C) around which the central axis of the plate L oscillates 
On this pin a small 2 is arranged, which during the 
motion of the ap tus—while following the plate L in 
the rotatory motion—is maintained constantly horizontal. 
Tn fact, the plate = is connected to the rod j, which is made 
so as to remain constantly vertical by a disposition which 
clearly results from an inspection of the Figs. 5 and 6. 





centres be so proportioned that 7, = r 








It should only be remarked, for a clearer understanding 
of the figures, that the radius r, (Fig. 6) should be, as de- 
signed in the figure, always = r. The registering appa- 
ratus gives, on a sheet of paper, a diagram of the type 
illustrated later on, Such a diagram contains five lines, 
viz., & toothed line constituting a scale of times in 
seconds ; a sinuous line, which is crossed by a recti« 
Taste I. 
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Elements to Compare. Wave. Apparatus. Ratio. 


Length of the wave .. a Te AL r 
Height “ " H AH ny 
Radius of the rolling circle .. R AR r 
” orbital circumference) r Ar ny 
Period (time of revolution) .. T VAT VX 
Weight .. | w LW I 
Centrifugal force x ‘ Cc KC BK 
Apparent weight ri an as | Ww’ Bw’ Bb 
Angle of inclination of the virtual 
upright to the true vertical | a’ | eS oe 





linear line, and which gives, instant by instant, the 
amplitudes of the rolling of the navipendulum rela- 
tively to the vertical ; and a sinuous line, crossed also by 
a rectilinear line, and giving, instant by instant, the in- 
clinations of the normal of the wave to the vertical. 

In Appendix II. further details are given about the 
arrangement of the apparatus, 


(To be continued.) 








Brician Coat Exports.—The exports of coal from 
Belgium in the first two months of this year were 773,103 
tons, as compared with 686,451 tons in the corresponding 

riod of 1899. In these totals the exports to France 

gured for 566,375 tons and 474,390 tons respectively. 


ARGENTINE Rartways, —Tha length of railway in the 
Argentine Republic at the close of last year is returned 
at 16,114 miles, as com with 15, miles at the 
close of 1898, 14,931 miles at the close of 1897, 14,536 
miles at the close of 1896, and 14,311 miles at the close 
of 1895. The capital invested in Argentine railways had 


increased at the close of 1899 to 1,240,424,297 dols., as 
compared with 462,730,642 dols. at the close of 189. 
The average return obtained last year upon 
expended was 3.11 per cent. 


the capital 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

a Pig-Iron Market.—At the forenoon meeting of 
the pig-iron warrant market on Thursday about 20,000 
tons were dealt in. The feeling was very good from the 
opening, and at the close Scotch iron showed another Zain 
of 24d. per ton. -The market was easier in the after- 
noon, and prices had a sharp reaction. Scotch closed 
84d. down from the forenoon, Cleveland 1s., and 
hematite iron 5d. per ton, The sales amounted to 
15,000 tons, and the settlement prices were: Scotch 
iron 74s. per ton, Cleveland 76s., Cumberland and Mid- 
enioonns leanntiae iron 82s. 14d. and 84s. per ton. On 
Friday forenoon some 20,000 tons were dealt in. At 
first the tone was firm, but on a few lots being — 
offered prices receded. There was a general drop of 2d. 
to 3d. per ton. The market was firm in the afternoon, 
Scotch recovering the forenoon drop, and the sales 
amounted to 8000 tons. The settlement prices were: 
74s., 75s. 9d., 82s, and 84s. 6d. per ton. About 
15,000 tons of iron were dealt in on Monday fore- 
noon. Prices were strong, Scotch rising 104d. per 
ton, Cleveland 1s. 1d., and hematite iron 114d. per 
ton. No transactions, however, were reported in 
Cleveland iron. In the afternoon the market was 
very strong ; Scotch closing 1s. 3d. per ton on the day, 
Cleveland 1s. 4d., and hematite iron 1s. 1d. per ton. 
Business was confined to’Scotch and hematite iron, and 
15,000 tons changed hands, the settlement prices being: 
75s. 3d., 76s. 10}d., 833., and 84s. 6d. per ton. A poor 
business was done on the pig-iron market on Tuesday 
forenoon. Only 10,000 tons changed hands. Scotch war- 
rants were done up to 75s. 9d. cash per ton, which is the 
record price for a great many years. Last year the 
highest price was 75s. 7d. per ton cash, and we have. to 
go as far back as 1874 to get a better price than was 
paid on Tuesday forenoon. In that year the highest 
figure was as high as 108s. 6d. cash per ton. From the 
best price on Tuesday forenoon Scotch reacted to 75s, 44d. 
per ton, which left the net gain from Monday at 24d. 
per ton. Cleveland made , and hematite iron the 
same amount. In the afternoon the market was very 
firm, Scotch marking another 14d. per ton and hematite 
iron 1d., the sales being only 5000 tons. The settlement 
prices were: 753. 6d., 77s. 44d, 833. 44d., and 84s. 6d. per 
ton. Business was quiet this forenoon, some 15,000 tons 
changing hands, Scotch iron made another record at 
76s. per ton cash, from which there was a break to 75a, = 
About 10,000 tons were dealt in in the afternoon, and the 
tone was strong. Scoich closed 
the day, and hematite iron 7d. The settlement prices 
were: 76s., 77s. 44d, 848, and 84s. 6d. per ton. 
The following are the shipments of pig iron for last week 
from Scotch ports: For South America, 100 tons; for 
India, 100 tons ; for Australia, 314 tons; for Italy, 255 
tons; for Germany, 210 tons; for Holland, 300 tons; 
for Belgium, 700 tons; smaller quantities for other 
countries, and coastwise, 6565 tons. The following are 
the current prices for No. 1 makers’ iron : Clyde, 83s. 6d. 
per ton; Calder and Gartsherrie, 89s. 6d. ; Summerlee, 
91s. ; Coltness, 92s. 6d.—the foregoing were all shipped at 
Glasgow; Glengarnock (shipped at Ardrossan), 86s. ; 
Shotts (shipped for Leith), 91s.; Carron (shipped at 
Grangemouth), 91s. per ton. Prices have again moved 
upwards, Scotch showing 2s., Cleveland 1s. 9d., and hema- 
tite iron 1s. 3d. per ton. A fair business has been done 
during the week, principally in Scotch iron, and it was 
generally thought that the greater part of the buying 
was done to close oversold accounts, the holders con- 
tinuing to realise profits. Business with consumers con- 
tinues to be very quiet. Not much fresh work appears 
to be coming to local manufacturers, and consequently 
they are only buying for their immediate requirements. 
The strong feature of the market is the continued heavy 
withdrawals from public warrant stores. The number of 
furnaces in blast is 81, against 83 at this time last year. 
In hematite warrants there has been a considerable 
amount of business done at varying prices. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 178,727 tons yesterday afternoon, against 
187,474 tons yesterday week, thus showing a reduction 
amounting for the past week to 8747 tons. 


Finished Iron and Steel.—The decision of the Concilia- 
tion and Arbitration Board has given courage to the 
manufacturers of finished iron and steel, as the average 
price over two months—8/. 03. 11.26d.—is the highest 
paid for years. Bar iron has heen in good request, and 
it is understood that the Government are in the market 
for bars and plates; while other orders are kept back 
pending a slackening in the incost charges. But a re- 
action is not looked for in the meantime, for the 
continual drain on iron stocks must carry with it a 
strengthening in the position of the manufactured article. 
In shipbuilding steel there is an almost entire absence of 
new orders being given out, aad prices are reported lower, 
which, in the face of the advance in the price of pig iron, 
is somewhat strange. 


Sulphate of Ammonia.—This commodity is quiet at 
ong 12. 5s. per ton sellers, buyers offering 2s. 6d, per 
ton less. 


Glasgow Copper Market.—Copper remained idle at both 
markets last Thursday. On the following day, however, 
one’ lot for an odd date was sold at the forenoon market, 
and other 25 tons were dealt in at the afternoon market, 
when the cash pride was 78/. 10s. per ton. The metal 
was idle again on Monday, and closed nominally at 
782. 10s. per ton cash. Copper was quite idle all day on 
Thursday, when the settlement price was 78. per ton. 
Copper continued idle both forencon and afternoon te-day. 


The Arrol-Foulis Stoking System for Dundee.—After 


6d. per ton up on 


careful consideration and investigation into the merits of | held of 





the various systems of labour-saving plant, including the 
use of inclined retorts, the Dundee Gas Commissioners 
have decided to adopt the Arrol-Foulis system of stoking 
machinery, and have placed a large order with Sir Wil- 
liam Arrol and Co., Limited, to fit up their new works 
complete with their patent stoking machinery. It is un- 
derstood that they will spend something like 70,0007. or 
i in the reconstruction and extension of their gas 
works. 


Clyde Shipbuilding Trade: Launches in March.— 
During the month of March the shipyards on the Clyde 
continued busy, but the outlook is none too hopeful. 
There is a marked falling off in inquiries for new vessels, 
and as coal and raw material still command high prices 
builders are unable to reduce tenders to a level which 
would be likely to cause a revival in the order market. 
The number of vessels launched in the four weeks of 
March has been 21, with an aggregate measurement of 
31,500 tons. Last March the launches numbered 24, and 
the tonn was 51,175, but the battleship Asahi, 
from the ‘Clydebank shipyard, contributed no less than 
15,000 tons to the total. For the first quarter of the 
present year the output is 53 veseels, of an egate of 
100,650 tons. The number of vessels launched is the 
same in both years, or in both quarters, but there is a 
decrease of 4742 tons. The principal vessels launched 
last month were the Lake Champlain, a twin-screw 
steamer of 7550 tons, built by Messra. Barclay, Curle, 
and Co., for the on tage owners; the Itinda, 
5200 tons, built for the British India Company, by 
Messrs. Denny and Brothers; the Oceano, 4700 tons, 
built by Messrs. Russell and Co, for Messrs. Andrew 
Weir and Co., Glasgow; the Ugnoste, 2800 tons, built 
for Trieste owners, by Messrs. A. Rodger and Co., Port 
Glasgow; and the John Pender, cable steamer of 2400 
tons, built by Messrs. Robert Napier and Sons, Govan, 
for the Eastern Telegraph Company. 


Shipbuilding Work on Hand and under Contract.—The 
work in hands and under contract may be estimated at 
450,000 tons. Last year at the same date it was 512,000 
tons, in 1898 it was 482,000 tons, in 1897 it amounted to 
311,000 tons, in 1896 to 255,000 tons, in 1895 to 299,000 
tons, in 1894 to 264,000 tons, in 1893 to 209,000 tons, in 
1892 to 240,000 tons, in 1891 to 274,000 tons, and in 1890 
to 260,000 tons. It will thus be seen that it has been 
a in amount on two occasions—last year and in 
1898. 


.The New Elevating Ferry Steamer at Glasgow.—The new 
cross-river elevating ferry has been duly installed at Stob- 
cross, and for several days the vessel has performed the 
work with an expedition that promises well for her future. 
There being three cart tracks instead of two, the new 
Finnieston carries more vehicles than the old did, a fact 
which will tell against the harbour tunnel toa still greater 
extent. The new boat, although more commodious, does 
not appear larger than the old, but the two are, all over, 
very similar. The old vessel is being kept at Plantation 
ie | for a few days, in order to be at hand in case of an 
accident. After a thorough overhaul at Dalmuir, she will 
be put on the new station at Whiteinch. The new 
Finnieston, which was constructed by Messrs. Fleming 
and Ferguson, Paisley, cost the sum of 15,0007. 


The Tharsis Dividend.—The directors of the Tharsis 
Sulphur and Copper Company have resolved to declare 
a dividend for the past year of 15s. per share, or 374 per 
cent., after writing off 50,173/., and carrying forward a 
balance of 30,5077. In the preceding year it was 27} per 
cent. 


Shotts’ Ammonia Works—Erratum.—In these Notes last 
week it was stated in connection with the fire at the 
Shotts’ Works: ‘‘ By the time that Mr. Walker, manager 
of the sulphate works, came on the ground, the pocron 
had fallen in front of the blow furnace, and had become 
a complete wreck.” We are informed by Mr. Walker 
that he was present when the scrubber fell, and that he 
had been on the ground for seven hours before. We 
regret that we have given currency to the inaccurate 
statement. : 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Government Competition.—The ancient controversy be- 
tween the Government authorities at Woolwich and the 
private firms in Sheffield has been revived. The tendency 
of the department has been to put themselves increasingly 
in a position to compete with local firms in the manufac- 
ture of heavy forgings and so forth. Again and again 
the subject has been brought before Parliament, and as- 
surances have been given that there was no intention to 
compete with private enterprise. It recently came to be 
known that the officials of the Royal Ordnance Factories 
at Woolwich contemplated putting down a 3000-ton 
forging press, and on Monday night Mr. Wortley asked 
in the House of Commons whether a press of this size 
and power was not far larger than was necessary for the 
production of forgings to which the War Office had agreed 
to restrict themselves, or whether a change was contem- 
plated in the policy of the department. Mr. Wyndham 
admitted that tenders had been invited for a 3000-ton 
press at Woolwich, but gave the assurance that its use 
would be restricted in ordinary times to forgings of the 
dimensions previously made ; but added that ‘‘it is con- 
sidered necessary to have a reserve of power available in 
case of emergency.” The reply is regarded as more or 
less satisfactory. 

Proposed Exchange for Shefield.—Some further pro- 
gress has been made with the proposal to establish a coal 
and iron Exchange for Sheffield. A meeting convened 
by the Council of the Chamber of Commerce has been 

el traders and others, and a committee appointed 





to further consider the desirability of establishing such 
an Exchange and _ to definitely ascertain the amount of 
support that can be obtained. So far the proposal has 
met with considerable support. 


Electricity at Doncaster.—An imposing block of electric 
light works was opened on Monday at Doncaster, when, 
with considerable ceremony, the Mayoress (Mrs. Bentley) 
switched on the light. The works consist of four store. 
rooms, oil shed, meter-room, test-room, and lavatories for 
officials and men. In the main building is the boiler- 
house, engine-room, condensing -room, battery - room, 
fitting shops, &c. The system of supply is the three-wire 
continuous current, by a pressure at the terminals of con- 
sumers’ lamps of 230 volts. Power is obtained from 
er high-speed engines, five of which will 
ultimately be put down—approximately 800 horse-power. 
There is a battery of accumulators able to feed 6000 eight 
candle-power lamps. The three Lancashire boilers are 
fired by mechanical stokers driven by an electric motor. 
The works have cost 30,000/., and the Corporation of 
Doncaster contemplate spending another 70,000/. on an 
electrical tramway scheme. 


The Patternmakers’ Strike at Leeds.—In connection with 
the strike among union patternmakers at Leeds, both 
sides seem determined to continue the struggle. The 
dispute is stated to be already making itself felt upon 
other sections of workmen who are dependent upon the 
—— for their departments Gene kept going. 

he moulders are chiefly affected. 


Iron and Steel.—The heavy industries of the city con- 
tinue in a much more active state than the lighter branches, 
For all classes of material there is a well-sustained demand, 
and for some of them makers have to divide up their pro- 
ductions with the view of keeping all going. In the 
departments having to do with Government work—shot, 
shell, armour, and forgings—operations are being carried 
on continuously, there em | much pressure for deliveries, 
The rolling mills, tilts, and forges are being kept fully 
occupied, but there is not the delay in getting stuff 
through them that there was recently. Many of the lighter 
branches would be quiet now but for the large require- 
ments of the Government. For plated ware, cutlery, files, 
excavating tools, and similar goods, the demand is as 
large as ever, and the difficulty manufacturers have to 
meet is to obtain workmen. This is especially the case 
in the spring cutlery department. 


Coal and Coke.—These branches continue in a prosper- 
ous condition. There is a steady demand for coal for 
household purposes, and prices are firm. The output 
of manufacturing coal is as large as it can be made, 
but the consumption seems to quite equal to it. 
None is going into stock at the collieries, and there 
are no accummulations at the works. Railway and gas 
companies are obtaining supplies with less difficulty ; and 
contract terms are being more closely observed. It is 
expected that there will be a rush of trads when the ship- 
ping season has well opened. Common coal is hardly 
obtainable and prices are high. All qualities of coke are 
in demand, and any surplus output is largely brought up 
at high rates. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was 
numerous attendance on ’Change, and the market was in 
a very healthy state. Inquiries were good, and a fair 
amount of business was done. Transactions would un- 
doubtedly have been on a very large scale, had there 
been more pig iron available for early delivery. Buyers 
who were necessitated to purchase —- iron experi- 
enced very considerable difficulty in obtaining it, and they 
had to pay high rates. Makers were very strong in their 
quotations, and they are not harrassed by fluctuations in 
warrants caused by outside speculation, as is usually the 
case in flourishing times, owing to the fact that on the 
present occasion there are so few warrants in circula- 
tion. Prospects for the future were regarded as 
very bright and nee The general market 
uotation for prompt f.o.b. delivery of No. 3 Re 
leveland pig iron was 77s. 6d., and a good few 
sales were recorded at that figure. There were plenty 
of buyers at 77s. No. 1 Cleveland pig was put at 79s. 64.; 
No. 4 foundry, 753. 6d.; and grey forge, 74s. to 74s. 64. 
Middlesbrough warrants were steady throughout the 
day at 77s. 3d. cash buyers. The demand for east 
coast hematite pig was good, and, in fact, was rather 
more than coul met. Nos. 1, 2, and 3 realised 
863. 6d.; but there were buyers who endeavoured to 
purchase at 853. On the other hand, several producers 
would not quote below 87s. 6d. Spanish ore was steady 
and firm. Rubio sold at 21s. ex-ship Tees, and freights 
Bilbao-Middlesbrough were fixed at 63. 10}d. Middles- 
brough hematite warrants were not quoted. To-day there 
was no change whatever in the markets. The extraordinary 
shipments during March have had a beneficial influence 
on the market. Exports for the present month — 

to be on a huge scale, and the only trouble appears to. 
as to how the expected enormous requirements are going 
tobe met. The production of pig iron is being — 
up as it is made, stocks may be said to be practically 
exhausted, and the demand seems to be ever increasing, 

especially on foreign account. 


Coal and Coke.—Coal Steady. The demand for coke 
for local consumption is very heavy, and 27s. 6d. be 
283. is paid for average blast-furnace kinds delivers 
here over a period, while much more is paid for —_ 
delivery to keep the furnaces going over the Easter “ 
days. uirements of coke for shipment are also very 
large, and 363. f.o.b. has been paid. 
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Manufactured Iron and Steel.—These branches of trade 
continue very active, and prices are moving upwards. 
Common iron bars haye been advanced to 9/. 10s., best 
bars to 10/., while iron and steel ship-angles and steel 
ship-plates are firm at 8/. 5s., iron ship-plates fully 
gj. 73. 6d., and heavy sections of steel rails 7/. 103.—all 
Jess the customary 24 per cent. discount, except rails, 
which are net at works. 


Messrs. Bell Brothers, Ltd.—At the first annual meet- 
ing of shareholders of Messrs. Bell Brothers, Limited, Sir 
Lowthian Bell, Bart., who presided, moved the adoption 
of the report and balance-sheet, and in _— so reminded 
the shareholders that they had made a profit during the 

ear of 213,4342. As a much older man than anyone pre- 

sent, he would caution the company against being too 
liberal in their division of profits. The company had made 
during the year 312,532 tons of pigiron. That to his mind, 
when he went back to the time when he first began to 
make pig iron, looked like a superhuman effort. The 
firm had worked, of ironstone, 1,094,034 tons ; of lime- 
stone, 205,951 tons; of coal, 723,484 tons; and of coke, 
302,715 tons. They were busy erecting at Clarence 
Works a very extensive plant for the manufacture of 
coke. In connection with their works, ~~ endeavoured 
to encourage habits of prudence among their employés. 
They allowed 5 per cent. to their workmen for 
the first 507. they might deposit with the firm. 
After that amount 24 per cent. interest was allowed. 
He was glad to say that during the year they had had to 

y only 12297 compensation for accidents. The company 

ad given 1661/. to charities. The report and balance- 

sheet were adopted, and a dividend of 10s. per share on 
the ordinary shares was ordered to be paid. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has been maintained with firm- 
ness, and an advance in prices is even considered not 
improbable. The best steam coal has made 21s. to 
223. 6d. per ton, while secondary qualities have brought 
19s. to 193. 6d. per ton. The house coal has shown little 
change ; No. 3 Rhondda large has been making 22s. to 
233. per ton. Patent fuel has maintained previous rates. 
Coke has shown an upward tendency ; foundry qualities 
have been making 333. to 33s. 6d. per ton; and furnace 
ditto 30s. to 323. per ton. As regards iron ore, the best 
rubio has brought 20s. to 203. 6d. per ton. 


The New Royal Yacht.—Up to the present 300 tons of 
material have been removed from the new Royal yacht 
at Portsmouth, and one side of the dock is practically 
covered with plates, &c. The forecastle is being removed, 
the funnels are to be shortened 20 ft., and the funnel 
hatches are to be cut down. In many other directions 
the work of lightening is proceeding rapidly. Down 
below many of the alterations have been completed, and 
— which were damaged when the ship heeled over 

ave been replaced. The under-water compartments 
have been submitted to the water test, which was applied 
under the most stringent conditions, with satisfactory 
results. 

Apprentices at Devonport.—It has been decided to enter 
135 apprentices in Devonport dockyard in June, in addi- 
tion to the naval shipwright apprentices, for whom pro- 
vision has already been made. This is about double the 
number usually entered, the shipwrighting and engine- 
fitting branches especially being provided for to an ex- 
ceptional extent, while the painting, caulking, plumbing, 
and blockmaking branches have m overlooked. The 
boys will be allotted to the several trades as follow: 


Shipwrights, 60; engine fitters, 30; boilermakers, 25; | ( 


ship fitters, 10; joiners, two; patternmakers, two; 
smiths, two; coppersmiths, founders, ropemakers, and 
sailmakers, one each. There are 255 candidates eligible 
for the examination, which will take place under the 
direction of the Civil Service Commissioners on the 
18th inst. 

Lynton and Barnstaple Railway.—At a meeting of this 
company in London, on Wednesday, Sir G. Newnes, who 
presided, said litigation with the contractor was not 
entirely at an end, as the contractor could appeal to 
the House of Lords. The directors had been justified 
in resisting the large claims made, as their position had 
been upheld right up to the Court of Appeal. There 

iad been a very busy season, and the directors were 
making great efforts to increase what they hope would 

a large source of revenue, viz., Ilfracombe passenger 
traffic, So far as goods were concerned, that part of the 
company’s business had exceeded anticipations, and the 
business was daily growing. An extraordinary meeting 
followed, and the directors were instructed to a ply to 


the Board of Trade for authority to raise additional | P 


capital for the improvement of the line and the purchase 
of more rolling stock. 


Pa Swansea Valley.—The works of the Upper Forest, 
yfiryn, and Pontardawe districts have been active, and 
: ere has been an increase in the tonnage of bars rolled. 
— bars have been firm at 7/. 7s. 6d. per ton. The 
— of tin and sheet plates has been unusually 





Rio DE JangrRo.—The t i f Ri 
Janeiro is returned ak 77 P ~ pg population of Rio de 


bh PERSONAL.—We are informed that Mr. Martin Atock 
ag et from the position of locomotive engineer to 
ey Great Western mrtg d of Ireland, and Mr. 
Polls tye mg tee appointed ia sucoebace.—} r. 

: ’ ington-road, Manchester, 
informs us that he has been appointed aie English agent 


in German "enh Metallwaarenfabrik, of Kupferdreh,” 








MISCELLANEA. 


Tue traffic receipts for the week ending March 25, 
on 33 of the principal lines of the United ng ho 
amounted to 1,695,957/., which was earned on 19,865? 
miles. For the corresponding week in 1899 the receipts 
of the same lines amounted to 1,636,106/., with 19,6044 
miles open. There was thus an increase of 95,851/. in 
the receipts, and an increase of 261} in the mileage. 


We learn from the secretary to the Royal Commission 
for the Paris Exhibition that the following congresses 
have been arranged for at Paris: July 9 to 16,Congress on 
the Testing of Materials, organising secretary, M. Debray, 
Avenue Kleber 41; July 11 to 13, Congress on Work- 
men’s Associations, secretary, M. Vila, Boulevard Sb. 
Martin 27; July 16 to 18, Congress on the Inspection 
and Protection of Steam Plant, secretary, M. Compére, 
Rue de Rome 66. 

It is officially notified that all applications for space at 
the Glasgow International Exhibition, which is to be 
opened in May, 1901, must be lodged not later than 
June 1, 1900, with the gp manager, Mr. H. A. Hedley. 
There are in all eight classes, embracing agriculture, 
mining, industrial design and manufactures, machinery 
and labour-saving appliances in motion, locomotion and 
transport, marine engineering and shipbuilding, lighting 
and heating, science, education, music, sports and sport- 
ing appliances. Separate sections will be devoted to 
women’s exhibits, archeology, and fine art. 


A committee of the Master Mechanics’ Association, 
appointed to consider the advantage gained by the use of 
soft water in locomotive boilers, estimate the saving 
effected by the use of soft in place of hard water as not 
less than 150/, per annum. Of this 727. is reckoned as the 
cost of the extra repairs needed to the boilers, whilst the 
additional fuel is reckoned as equivalent to 68/. per 
annum. The method followed in these investigations was, 
to gather statistics of locomotive expenditure and repairs 
in the hard and in the soft water districts of the United 
States ; whilst the saving of fuel effected with soft water 
feed was estimated from a comparison of the amount of 
coal burnt in the daily work of engines in hard water dis- 
tricts, first, after having their boilers thoroughly cleaned 
and, secondly, after having been run some time, so that 
there was a thick deposit of scale on the heating surfaces. 


The Canadian Pacific Line, the inception of which was 
heralded by the usual dismal en shows an 
increasing prosperity. This line serves a larger district 
than any other existing railway. It has 9800 miles of 
line, besides extensive steamer and other interests. 
Its income for the past year was 13,380,364 dols, 
the net receipts, after erg gs the cost of maintenance, 
being 6,563,688 dols., so that the working —— were 
but 49 per cent. of the gross receipts. With the open- 
ing up and settlement of the British Columbia region, 
which is now proceding apace, the prosperity of this 
great undertaking, which is of immense importance from 
an imperial point of view, is a to be still further en- 
hanced. It is interesting to note that the excellent returns 
referred to above are obtained in spite of low rates for pas- 
sengers and freight. The average passenger fare is only 
yd. per mile, whilst the average rate for freight does not 
exceed $d. per mile. 


The country meeting of the Surveyors’ Institution, 
1900, will be held, by kind permission of the Lord Mayor 
and Corporation of ds, in the council chamber of the 
Town Hall, Leeds, on Wednesday, April 25, at 11 a.m., 
when the following papers will be read and discussed : 
1) ‘* Leeds, its Past and Present,” by Mr. John Hepper 
(Fellow) ; (2) ‘‘ Nuisances and Noxious Trades,” by Mr. 
Arnold Statham ” (Associate); (3) ‘‘ Covered Sheds for 
Farmyard Pu »” by Mr. A. T. Walmisley (Fellow) ; 
() Adjourned discussion on the paper read by Mr. J. H. 

abin (Professional Associate) at the last meeting, en- 
titled ‘‘ The Incidence of Imperial and Local Taxation on 
Rateable Property.” The members will dine together at 
the Hotel Metropéle, King-street Leeds, on the evening 
of April 25, at 6.30 for 7 p.m. Dinner tickets So guinea 
each, including wine) can be obtained from Mr. C. H. 
Gott, 8, Charles-street, Bradford. The following day 
will be devoted to excursions to: (1) Places of interest in 
Leeds and its vicinity ; (2) Bramham Park and Temple 
Newsam ; (3) York; (4) Sheffield. 

A very ingenious screw-cutting tool is described in a 
recent issue of the Jron Age. Every one knows how diffi- 
cult it is for an inexperienced hand to properly regulate 
the depth of his feed at each successive traverse of his 
tool in cutting the thread. At the outset a fairly dee 
cut may be taken, but this must be decreased as the wor 


tool in question, the proper feed is secured automatically, 
so that perfect threads can, it is claimed, be produced by 
unskilled labour. The cutter consists of a steel disc, 
which has arranged round its edge a number of cut- 
tin ints, or teeth. The first traverse is made 
with No. 1 point. The disc is then rotated and 
the second cut taken with No. 2 point, and so on. the 
cut taken with the last point finishing the work. 

int is ground so that in following its predecessor 
it takes just the proper depth of cut, nothing being left 
to the judgment of the workman. It is found that a 
standard thread, eight to the inch, can, with this tool, be 
be cut ona 1-in, steel bar in ten traverses, running the 
lathe at a speed of 135 revolutions per minute. The 
Rivett-Dock Company, of Faneuil, Boston, U.S.A., are 
the makers of the device. 

A report of the American Railway Engineering and 
Maintenance of Way Association asserts that the best 
steel rails produced in America were rolled in 1880, rails 
of more recent date being less satisfactory, though of more 
uniform chemical composition. It is suggested that the 





8, or a torn thread is likely to result. With the| q 


reason for the decrease in wearing qualities is to be found 
in the higher temperature at which rails are now finished. 
—_ — practice om American —_ is * 3 solely on 
analysis for producing the pig, ores too high in phosphorus 
bein; sined eee those of better quality. The furnaces 
are driven at a high rate of production. The metal when 
reduced is run into a mixer, where it is kept fluid till it is 
passed into the converter. The ingots cast from the con- 
verter are not allowed to cool, but when sufficiently solid 
are placed into heating furnaces, where they are kept hot 
till passed through the ‘‘ blooming” mill, in which they are 
reduced in 11 passes from ingots 16 in. by 18 in. in section 
to ‘* blooms” of 8 in, square in section, These ‘‘blooms” 
are again not allowed tocool but are kept hot in furnaces, 
or in some cases pass direct to the rail mill, where they are 
reduced to 70-1b. rails in nine passes by rolls running at 
the rate of 900 ft. per minute. The temperature at which 
the rolling is concluded is nowadays at or above an ‘‘orange 
heat” (2000 deg. to 2200 deg. Fahr.); whereas in 1880 the 
rails were finished at a ‘‘cherry red,” or 1400 deg. to 
1600 deg. Fahr. 


At the Board of Trade inquiry re the Dublin Corpora- 
tion, application for sanction for loans intended for the 
extension of the electric lighting system in the city, Mr. H. 
Parshall ap as a strong advocate of continuous-cur- 
rents for motor work. This is a point on which there is 
great difference of opinion. Eminent Swiss engineers 
assert that even as regards starting torque, three- 
phase motors are superior to the cont rent 
and it is impossible to altogether disregard their opinions 
as based on insufficient experience. The great sim- 
plicity of the alternate-current motor, which should 
make its cost of maintenance much less than in the case 
of its rival, is bound to have a considerable effect in 
leading to their more general adoption, especially in 
view of the fact that even where continuous currents are 
used in the motor, it is now frequently the case that the 
generators at the main station supply alternating currents 
only, and that to secure the direct current in the con- 
sumers’ mains expensive rotary transformers have to be 
employed. Other evidence given at Dublin goes to show 
that there is a difficulty in securing foundations at 
the site proposed for the station at Pigeon House Fort. 
Under these circumstances it would seem that the turbo- 
generators, the invention of a distinguished Irishman, 
might perhaps be adopted. 

The report by Sir William Crookes, F.R.S., and Pro- 
fessor Dewar, F.R.S., on the composition and quality of 
daily samples of the water supplied to don for the 
month ended February 28, states that of the 192 samples 
examined by them during the month, all were found to be 
clear, bright, and well filtered. The rainfall at Oxford 
during the month was exceptionally heavy, no less than 
4.23 in. having been measured. The average fall for 
February was 1.76 in., so that there is an excess of 
2.47 in. The total excess for the first two months of this 
year is now 2.61 in., or 66.5 per cent. on the 30 years’ 
average. The report continues: ‘‘The exceptionally 
high rainfall of 4.23 in. during the month, following a 
long drought at this time of the year, has resulted in the 
organic carbon being higher, and the bacteriological 
purity of some of the filtered waters being lower, than 
the average of the last few months. This has been 
especially the case in three of the Thames-derived waters, 
the filter wells of which on some occasions have given 
abnormally high numbers. far as we can ascertain, 
the working of the filters has been conducted with all the 
customary care and precautions. Similar abnormal re- 
sults have usually followed the breaking up of a long 
drought. On careful examination, it is satisfactory to 
know that the organisms in these exceptional samples 
are harmless river microbes, and we have been unabfe to 
detect among them any other kind of organism. As on 
previous occasions, the filter beds that gave these ab- 
normal samples of water were again in a few days work- 
ing satisfactorily.” 








AMERICAN BRIDGEBUILDING.—The Chicago and North- 
Western Railroad earn ape has placed an order for 5600 
tons of bridge work with an Eastern concern, 





Br.ci1an Coat Imports.—The imports of coal into Bel- 
gium in the first two months of this year were 561,551 
tons, a8 compared with 339,777 tons in the corresponding 
period of 1899. In these totals English coal figured for 
202,060 tons and 45,333 tons respectively. 





Pneumatic Toots: Erratum.—We are asked to make 
the following correction in our report of Mr. Alfred 
anssen’s contribution to the discussion on pneumatic 
tools at the last meeting of the Institution of Mechanical 
Enginners in our issue of March 30. The sentence com- 
mencing on page 408, column 1, line 39, should read as 
follows: This would still give an effective working pres- 
sure for the tools of 100 lb. per square inch, but the ratio 
of compression instead, of being over 7, would be reduced 


h to( Fiz =) leas than 2. 





Dock AccoMMODATION AT Barrow.—The entrance to 
the Ramsden Dock, Barrow, was closed on Thursday, 
with a view to enabling Messrs. Aird and Sons, con- 
tractors, to lower the sill of the Ramsden Dock lock 
6 ft. Until the work is completed, H.M.S. Vengeance, 
which will soon be ready for handing over to the 
Admiralty, cannot leave Barrow; nor can Messrs, 
Vickers, and Maxim Jaunch the Japanese battle- 
ship Mikdsi, 15,000 tons, nor the three first-class cruisers, 
Hague, Euryalus, and King Alfred, for the British 





Admiralty. 
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NAVAL ENGINEERS. 


WE have so recently dealt with the subject of 
engineering in the Navy,* that we should not now 
return to it were it not that the question has just 
been raised in a way that seems likely to lead to some 
good result, and we are anxious to do anything we 
can to help the matter forward. On Friday last 
Mr. D. B. Morison read, before the North-East 
Coast Institution of Engineers and Shipbuilders, 
a paper which is likely to make its mark. The 
subject was, ‘‘The British Naval Engineer: His 
Present Position and Influence on our Sea Power.” 
We think this paper is likely to lead to good 
results, because the present state of affairs is so 
manifestly a danger to the State that the facts, as 
they exist, have only to be widely known for popular 
opinion to enforce a beneficial alteration. Unfor- 
tunately for the country, neither of the two bodies 
most closely associated with the subject are 
inclined to take steps which would lead to 
salutary reform. The executive officers of the 
Royal Navy, whatever their virtues—and they are 
many—-are not likely to advocate any change, for 
reasons that are sufficiently obvious. The engineer 
officers, on the other hand, are partly unable and 
partly unwilling to stir the matter up with the energy 
which would insure its receiving effective attention. 
‘*Grumble and bear it,” is the motto of many; 
but the grumbling must be done at home, not in 
public. That is a very proper feeling ; at any rate 
it is creditable to naval officers so far as it indicates 
loyalty to a principle, even if a mistaken one. 
Of course it is the more creditable in proportion 
to the amount that has to be borne; it is much 
easier to follow for those who have all the plums of 
the service. There are, it is true, a few of the 
more vigorous-minded naval engineers who see the 
foolishness of this subserviency to a childish code 
of ‘‘schoolboy honour”; but if they are inclined 
to speak out, the ruling powers close their mouths 
very sternly. 

There is a good deal of feeling against any one, 
not a naval officer, who ‘‘ meddles” in this matter. 
” it is said, 
‘‘ what right have you to interfere?” ‘‘ Every 
right in the world,” any British taxpayer may 
answer. ‘‘The Navy is by courtesy the Queen’s, 
but the people pay for it, and the representatives 


56| of the people, the House of Commons, alone vote 
,| the Navy Estimates.” This is no family affair. 


The Navy exists for the country, and not for the 
benefit of naval officers. Even if a considerable 
number of naval engineers think it wiser to ac- 
quiesce in arrangements they know to be inequit- 


65! able, the safety of the country demands a change, or 
64 | the supply of the right sort of men will be checked. 


That the supply is checked the figures Mr. Morison 
quotes in his paper very conclusively show. 
The average citizen has small opportunity for 


-* “The Status of Naval Engineers,” page 325 ante. 





getting information on this question, the Navy is 
a thing so isolated ; but amongst the few who are 
in a position to form an independent judgment, the 
engineering contractors who supply machinery for 
Her Majesty’s ships are most prominent; but the 
position of these gentlemen is far too delicate 
for them to say very much. Engineers at large, 
however, and more especially marine engineers, 
can understand the importance of engineering in a 
Navy wholly engineering in matériel, although en- 
gineering to.so limited :an.extent in personnel, and 
it is no more than a duty for them to speak out. 
It is a duty which, it is to be hoped, will be more 
observed in the future now that.one of high repu- 
tation inthe calling has set so good an example. 
If the Admiralty are made to understand that the 
powerful engineering associations, amongst which 
the North-East Coast Institution occupies a promi- 
nent position, are determined not to let this matter 
rest, they will speedily realise that the naval engi- 
neering question is not one to be treated as a quantité 
negligeable, championed only by a long-suffering and 
uninfluential class. 

As we commence.to print Mr. Morison’s paper in 
full in our present issue, we need not repeat the 
facts which he marshals with such telling force. 
Necessarily, many of the details given have already 
appeared inthe numerous articles we have published 
on this subject during many years past. e paper 
is, however, the ablest panes At et to the literature 
of the subject we remember to have seen. The 
figures as to cost are especially interesting. To 
produce a naval cadet the country has to expend 
the sum of 104!., whilst the corresponding cost for 
engineer students at Keyham: is 60/. e total 
cost to the country of 697:midshipmen and cadets’ 

y for 1899-1900 was 29;7801., or an average of 

1., whilst 183 engineer students’ pay for a year 
was 10701., or an average of about 6/. each. For 
our own part we are by no means inclined to find 
fault with the money spent: on. naval: cadets ; in- 
deed, we think that the return for the expenditure 
is most satisfactory. The young executive or com- 
batant officer of the present day*is--worthy of the 
traditions handed down to him by his predecessors ; 
and that is saying a great deal. But, we would add 
to this, that the civilian or engineer officer is 
equally worthy to stand beside him, either in regard 
to education, ability, or devotion to duty. 

In an appendix to his paper, which we shall 

ublish in a future issue, . Morison gives an 
interesting comparison of the comparative costs 
of entering the various commissioned ranks of the 
Royal Navy. We feel sure that these figures will 
come as a surprise to most of our readers, as we 
confess they do to us, for we failed to notice them 
in the pages of the Naval and Military Record, in 
which they first appeared. It will be seen that in 
the case of two brothers—one educated for the en- 
gineering branch at Keyham, and the other for the 
medical profession—the course for the former en- 
tailed an expenditure of 576/., whilst for the latter 
the cost was 606/. The cost for uniform for entry 
is not included in the above, but the excessive wear 
and tear due to the engineer’s duties would more 
than make up the difference. The cost of the 
training on the Britannia for the executive branch 
is 5931. 10s. actually ; but the cost to the ent 
sending his son to the combatant branch is con- 
siderably reduced, for the following reason: The 
engineer enters Keyham at 16 years of age, but 
the Britannia cadet enters between 144 and 15} 
years, so that putting the average at 15, the latter 
is maintained at a prelimi school for one year 
less than the Keyham student. This is estimated 
at 100/.,; bringing the total sum for the Britannia 
cadet at 4931. 10s., on the basis of comparison of 
5761. for the engineer student. Even if 100/. ap- 
pears too much to allow for the extra year’s school, 
the amount could not be reduced so much by any 
reasonable estimate as to bring the cost of the engi- 
neer as low as that of the executive officer. In the 
— branch the out-of-pocket cost to parents 
is 631. 8s. 

What does the parent or guardian secure for 
the future naval engineer to compensate for this 
additional outlay? A sublieutenant may become a 
lieutenant at 23 years of age after three years’ 
service, and he then has his pay increased from 5s. 
to 10s. per day; but the engineer officer has to 
wait nine years, and usually is about 30 years of 
age before he receives the same amount. After 
serving 11 years he obtains lls. per day; but 
the naval surgeon receives lls. 6d. per day when 





he first enters the service at the age of 21. The 
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pay of lls. per day continues for the engineer 
until he is 34 years old, whilst in the meantime the 
rates of pay obtained by the naval surgeon and the 
paymaster rise to 21s. and 15s. per day respectively. 
At 35 years of age the executive officer has gene- 
rally attained the rank of commander, his pay 
being 20s. per day. At similar periods the surgeon 
is in receipt of 21s., the paymaster of 15s., and the 
engineer of 14s. per day, but the engineer has to 
wait until he is 47 before he becomes a fleet 
engineer and receives a sovereign for a day’s 
service. 

The engineer oflicer, when in charge of machinery 
gets what is known as ‘‘ charge money,” in addi- 
tion to his pay, and this may vary from 1s. to 9s. 
per day. Executive officers, it will be seen. by 
reference to the paper, also get special allowances, 
amounting, in some cases, to considerable sums. 
These augmentations of pay make the surgeon’s and 
paymaster’s renumeration appear smaller by com- 
parison than they otherwise would do, but the ad- 
vantage is largely apparent, for the additional charges 
thrown on the naval officer generally more than out- 
balance the allowances. It should also be noted that 
the above comparison needs some correction in view 
of the change made in engineer’s pay by modifica- 
tions as set forth in our recent article on ‘‘ The 
Status of Naval Officers,” and to which Mr. 
Morison also refers in his paper. 

The ‘‘ monstrous injustice,” to use Mr. Morison’s 
most appropriate epithet, of making juniors fill the 
positions of senior engineers, without allowing the 
a emoluments for the higher work, has 
been before dealt with in these .pages; but the 
facts are so clearly brought out in the paper that 
we take the opportunity of placing them again be- 
fore the engineering world. At present, we are 
told, there are about 100 officers of ‘‘ engineer” 
rank borne ‘‘ in lieu of chief engineers.” The most 
conspicuous instances are those of the torpedo-boat 
destroyers ; and here, as is pointed out, the case is 
particularly hard, as the ‘‘ engineer” has rarely 
a than three years’ seniority, and is the superior 
in age and relative rank to the commanding officer, 
who may be a sub-lieutenant of about 21 years of 
age. When a junior officer in any of the other 
branches is required to perform the duties of a 
higher rank, he has that acting rank conferred 
upon him, together with the increased pay and 
privileges attaching to it, Mr. Morison tells us ; 
and we believe that when the appointment has 
been deliberately made it is practically always 
confirmed. 

The naval engineers are politically and socially 
a weak body. They have no representatives in 
Parliament, at Court, or in the more exclusive 
social circles from whence spring that ‘‘ influ- 
ence” which has always been a prime mover 
in matters naval. ‘‘In the course of my profes- 
sional career,” writes an executive naval officer in 
a charming book which we advise every one to 
read,* ‘‘I observed that, though it was advan- 
tageous and desirable for an officer to have 
seniority, ability, experience, services, there was 
a more excellent way, that of interest.” As 
‘* Martello Tower” points out, interest for per- 
sonal ends—especially that of the ‘‘ Scoto-avun- 
cular” type, to which he more particularly 
alludes—has been much curtailed of late years. In 
regard to interest exercised for the benefit of a 
class, it is flourishing more unblushingly than ever. 

It is advanced in excuse for this appointment of 
juniors ‘‘in lieu of chief” that the younger men 
themselves are quite willing to take up the posi- 
tions. That may be true, and it is an argu- 
ment we might expect a cynical and unscru- 
pulous Board of Admiralty would bring forward 
in defending the practice. From a Board’s point of 
view the supply of officers has been secured, for 
Boards, like Parliaments and Cabinets, do not 
look beyond their own term of office. It would be 
useless for the present Board of Admiralty to intro- 
duce those salutary reforms into the engineering 
branch which would lead to an adequate supply of 
engineering candidates, because the present Board 
will be broken up into its elemental units be- 
fore the change would bear fruit. Therefore, 
the present Board will do nothing, and all future 
Boards, as they become present Boards, will do 
nothing ; unless popular opinion will bring such 
pressure to bear ‘on the existing Board as 
will make their position uncomfortable at the 





* “At School and at Sea,” by ‘Martello Tower:” 
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present time. Perhaps, if Mr. Goschen could 
have foreseen, 25 years ago, that he would have 
been back at Whitehall after a quarter of a century 
had elapsed, he might have prepared the field and 
be now reaping the harvest; and, indeed, he 
may almost have had some prescience in this 
matter, to judge by the quotation from his former 
statements we made in .our article of March 9. 
He, however, like some of his colleagues, has often 
call to utter the thanksgiving of all politicians of 
pious habits, ‘‘Thank God for the public’s short 
memory !” which enables old Parliamentary hands 
to ignore promises inconvenient to carry out. 

If there is but one way—and so far as we can see 
there is but one—to bring about a change from the 
present dangerous conijition of affairs, it behoves 
all to do what they can to call that way into 
existence. Such a way, in a constitutionally 
governed country, is the pressure of public 
opinion, as we have said. But the public is 
uninformed, and though its impulses are good, 
it is easily misled. Now engineers are best able 
to see clearly in this matter, and it is their duty to 
try to lead public opinion. Through the powerful 
societies which they possess they can speak with a 
voice that no Government would ignore, and we 
trust the voice will be heard. The powerful cor- 
porations which represent the medical profession 
have removed the danger of the services being left 
without surgeons enough in case of war, and though 
naval engineers do not form a large part of the 
membership of our technical institutions, we hope 
these bodies will rise superior to such narrow con- 
siderations, and recognise a public duty that has 
fallen upon them. 

Mr. Morison says ‘‘ failure is ahead—certain and 
disastrous failure ; and all that is needed to develop 
it is a naval war.” That is not the statement of an 
irresponsible alarmist anxious only for notoriety. 
It is the deliberate opinion of a responsible and 
sober-minded man who has gained some distinction 
in a field where accurate thinking isa first necessity. 
Moreover, Mr. Morison, from his position as an 
engineer, and from his wide acquaintance with 
those who are also able to form a sound opinion, 
can speak with authority. That his views are 
shared by a large number of those whose knowledge 
is beyond question, we can bear testimony. The 
only set-off there may be is that, bad as our system 
is, others may be as imperfect, but that is a very 
rotten stick to lean upon. 

On the too few occasions in Parliament, or else- 
where, that the need of reform is urged, the 
authorities tell us that there is no lack of candi- 
dates for the engineering branch. That would be 
a good answer if it were true. But how far this is 
from being the case some figures given by Mr. 
Morison go to prove. On the first-class battle- 
ship Mars, one of our newest and most powerful 
vessels, there were, during the manceuvres of 1899, 
but one fleet engineer, one engineer, and four 
assistants, the oldest of whom was but 23 years of 
age. This information is quoted from a book en- 
titled ‘‘ The Way they have in the Navy,” written 
by Mr. F. T. Bullen, himself an ex-ofticer of the 
merchant marine, and who was on board during 
the manceuvres. One of the engineer officers must 
expend most of his time, and the chief engineer a 
large part of his time, in clerical work, for there is 
no clerk allowed to the engine-room staff. Later 
on Mr. Bullen adds, ‘‘ I think I have said enough 
to show why the berth of naval engineer becomes 
harder and harder to fill, so that it is necessary to 
trust the engines of our most gigantic men-of-war 
to clever but inexperienced lads, under the control 
of one older man, whose reponsibilities are so tre- 
mendous that he dare not think of them.” As a 
comment on the latter statement the fate of the 
chief engineer of the Blake, to which we made 
reference in our article of March 9, will be called 
to mind. 

The figures in the Table dealing with ‘‘the growth 
of engineering in the Navy” are so incredible that 
there must be some explanation of them which 
would modify their effect as a bare statement. That 
there should have been, 42 years ago, more commis- 
sioned engineer officers in the Royal Navy than there 
are at present, would be indeed almost beyond belief, 
were it not that the numbers of engine-room arti- 
ficers has grown so of late years. In 1878 there 
were 571, at the beginning of the present year 
the numbers were 3024. These men, it must be 
remembered, are not engineers. They are excel- 
lent artificers, or, as they would be called ashore, 
‘tradesmen ;” and though they carry out their 





often too onerous duties in an admirable manner, 
they are not competent to take charge. Even this 
class is, however, difficult to recruit, and efforts 
were made some time ago to fill their places by 
imperfectly trained men. In fact, the engine-room 
artificers have been, in their turn, extremely badly 
treated. Pursuing Mr. Morison’s figures we learn 
that the Terrible carries the fleet engineer, one 
engineer, five assistant engineers, and an artiticer 
engineer, who is very properly, a warrant-ofticer, 
and whose description is almost a contradiction in 
terms. There are also 15 engine-room artificers, 
Comparison is made with the Cunard liner Lucania. 
She carries 22 engineers of whom 10 hold first- 
class and three second-class Board of Trade 
certificates, two electricians, one boilermaker, 
besides greasers, firemen, coal trimmers, and two 
donkeymen. The White Star liner Oceanic has 
23 engineers of whom 15 hold first-class Board of 
Trade certificates. These instances are sufficient 
for our purpose. It does not need an engineer to 
see that the vessels of the Royal Navy are miserably 
and dangerously undermanned in the engineering 
department; as many a so-called ‘‘ accident” bears 
eloquent testimony. 

It is, however, unnecessary to pursue the subject 
further now that we are publishing Mr. Morison’s 
able paper, but we will call attention to the gross 
injustice done to engineer officers by the admission 
of what are known as ‘‘ emergency engineers,” who 
pass into the service from the mercantile marine, 
or from technical colleges, without going through 
Keyham. The former, we are told, require on 
entry very elementary educational attainments, 
and it is very evident that parents are not likely to 
spend between 500/. and 6001. passing their sons into 
the Navy when there is a back-door admission that 
costs almost nothing. The other point is the trick 
the Admiralty have sprung on the engineers of sus- 
pending the rule of optional retirement at the age 
of 50. That was extended to 55 years, but is now 
53 years. These things make statements that there 
is no dearth of suitable engineering candidates im- 
possible to credit ; and, indeed, there are other 
circumstances, such as reduction: of qualifications, 
with which we have dealt on previous occasions. 

We proposed saying a few words in this article 
on the letter of ‘‘ Lieutenant,” which we published 
last week. Our correspondent is moderate and 
courteous in his expressions, and though he thinks 
our view ‘‘ rather extreme,” he is so much in agree- 
ment with us on some of the most essential features, 
that we welcome his contribution to the discussion. 
Of course the expressive term ‘‘ bounder,” which 
he quotes, was not applied in these pages to the 
British naval officer. We never wrote anything so 
manifestly absurd. The only thing the executive 
officer of the Royal Navy needs is a little imagina- 
tion to enable him to appreciate the position of his 
colleagues in the machinery depsrtment, and to 
picture the disaster that will follow unless that 
department is intelligently managed by adequate 
numbers of trained officers having control of their 
own sphere of ‘activities both in personnel and 
matériel ; subject, of course, to the paramount 
authority. The way to secure this end is well set 
forth in Mr. Morison’s paper. 








THE LONDON WATER QUESTION. 

In the House of Commons last Friday the London 
County Council received, by the rejection of its 
water Bill, what, under conditions prevailing in a 
former era, would have been considered its final 
defeat in an attempt to obtain control of the London 
water supply. Modern parliamentary methods—in 
the exercise of which the representatives of the 
London County Council are almost worthy to be 
placed on the same platform as the Irish members 
—are, however, different, and seek to obtain 
through pertinacity that which is denied by reason. 
No matter how emphatic may be the expression of 
disapproval of a measure or policy, or how insig- 
nificant the support it receives, the up-to-date 
Parliamentarian keeps ing away, sanguine 
that some day he will catch his opponents un- 
awares, after they have been tired out by years 
of ‘stone-walling.” Nothing can have been 
more emphatic than the determination of the 
House of Commons not to entrust the water 
supply of Greater London to the London County 
Council; and London ratepayers are devoutly 
thankful to the Commons for their protection. Yet 
Mr. Stuart, as the Parliamen representative 


of a party in the London County Council, occupies 
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the time of the House as cheerfully as if he had 
every chance of success. We must give him credit, 
however, for introducing a new feature into the 
controversy. Were the Member for Shoreditch not 
so essentially a grave and philosophical personage, 
one would be inclined to consider he had been 
playing a ponderous joke on the House. No one, 
however, will accuse his party of asense of humour. 
Did they possess it they could not exist. 

Mr. Stuart’s latest tactics are as follows: The 
House will not hand the water supply over to the 
Council under any conditions. It is too serious a 
thing to be made the subject of half- fledged 
socialistic experiment, or the plaything of a few 
vestryman politicians. But a Royal Commission 
had said that the properties of the London water 
companies ought to be purchased ; although, be it 
noted, the County Oouncil was not the body that 
should be entrusted with the business. Mr. Stuart, 
in effect, says to the House: ‘‘ You ought to carry 
out the request of a Royal Commission without 
delay. As there is no public body yet constituted 
which can make the purchase, let us do it for you, 
and take care of the property until the new trust or 
corporation is formed.” 

We have discussed the respective merits of the 
supply from Wales and the supply from the Thames 
so often that there is little left to say. Whatever 
may be said in favour of the former plan is quite 
outweighed by the merits of the latter. So long as 
London remains as it is—a city in which diseases 
attributed to a tainted water supply are exception- 
ally rare—so long will the Thames be our natural 
source of supply. Whether the partisans of the 
scheme for supplying water from the Welsh hills 
are actuated in the main by an ultra - Boer 
** sliinness” or by ‘‘invincible ignorance” is per- 
haps hard to determine. On the former hypo- 
thesis the promotion of the scheme may, per- 
haps, be considered as a flank movement, in- 
tended merely to weaken the position of the 
water companies, there being no intention to 
proceed with the work once the latter have been 
expropriated. If, however, this alternative is re- 
jected, one is thrown back on the hypothesis that 
as a body the Welsh water party are impervious to 
the teachings of modern sanitary science. This 
presumption receives some support from a letter 
by Mr. F. Verney, recently published in the 
Times. This gentleman seems totally unaware of 
the fact that experience has shown that, on the 
whole properly purified river water is a safer 
beverage than water of greater natural purity, 
unless the precaution is taken of passing the latter 
also through sand filters, The reason appears to 
be that disease germs, if they once manage to 
get into the water, meet in the former case 
with competition from inoffensive bacteria, whilst 
in the naturally pure water they have it all their 
own way. Some of the worst epidemics of typhoid 
known have occurred in towns having supplies from 
sources of very great natural purity. We may 
instance the case of Worthing, where a most serious 
outbreak of typhoid occurred some six or seven 
years ago, though the supply is obtained from the 
chalk. Again, the typhoid rate in Glasgow has for 
long been much higher than in London, though 
in the former case the water is supplied from 
a mountain lake. Mr. Verney further re- 
marks that the present London supplies tend 
to become more and more contaminated. As 
a matter of fact, the very reverse is the case, 
since with the increase of population in the Thames 
Valley, there is less risk of pollution from manure 
and other agricultural sources of contamination ; 
whilst the modern methods of treating sewage 
render it easy to prevent pollution from the dejecta 
of the different townships. 

The efficiency of these methods was most 
strikingly illustrated during the late cholera 
epidemic in Hamburg. The sewage from the 
latter town was passed direct into the River 
Elbe, at points situated above the intakes of the 
Altona water supply. The two cities are co-ter- 
minous ; but, whilst the disease ravaged Hamburg, 
there were no, save sporadic, imported cases in 
Altona, and, further, a particular court in Hamburg 
which for some local reason derived its water 
supply from Altona, was free from the epidemic, 
ea surrounding districts suffered severely. 
~ extraordinary distinction between the two 
ined can only be attributed to the fact that whilst 
ret rs g, deriving its supply higher up the river, 
a med the water to be sufficiently pure for 

omestic use without further purification, Altona, 


knowing that its intakes were fed with contami- 
nated water, had arranged an elaborate system of 
sand filtration, by means of which the water was 
purified before being passed into the town mains. In 
the London district, we have a double guard against 
infection of our supplies, as, in the first place, no 
raw sewage is allowed to enter the stream, and a 
second line of defence is provided by the companies’ 
filters. In flood time, it is true, a certain quantity 
of foul matter may get into the stream, but the total 
volume of flow is then very large, and the purifica- 
tion can be pretty efficiently éffected in the river 
itself, These facts are, of course, well known by 
all who have taken the trouble to examine into the 
matter with an impartial mind, but preconceived 
prejudices too frequently render this judicial atti- 
tude a rarity. 

In one particular, however, we are free to confess 
that Mr. Verney’s opinions are well founded. The 
Welsh water being extremely soft would have many 
advantages for manufacturing purposes ; though any 
estimate as the pecuniary value of this must be 
highly speculative. Of course, Mr. Verney’s de- 
lusions in no way weaken the case for public con- 
trol of the Metropolitan water supply, for which 
there is much to be said. In fact, no private com- 
pany can have anything like as. much power as a 
local authority in checking waste, which is not only 
merely reckless, but is often actually wilful. 








THE PARIS INTERNATIONAL 
EXHIBITION. 
Tue Evectrictty BurnpiInc aNpD GRAND CASCADE. 
(From our SprectaL CoRRESPONDENT. ) 


In previous issues* we have described and illus- 
trated nearly all of the Exhibition buildings that 
occupy the Champ de Mars, the Champs Elysées, 
and the Vincennes annexe. We have yet to review 
the structures on the Esplanade des Invalides, and 
to give a detailed notice of the Electricity Building, 
with the monumental cascade connected with it, 
known as the Chateau d’Eau, and the Salle des Fétes 
that will fill the centre of the great Machinery Hall 
of 1889. To-day we will give as complete a des- 
cription of the two former as may be possible, but 
information becomes more difficult to obtain as the 
hour of inauguration approaches, and efforts towards 
completion become now more incessant and ener- 

etic. 
% It will be remembered that one of the great difti- 
culties in arranging the general plan of the com- 
mercial palaces on the Champ de Mars, was to place 
them in such a way as to mask the great Machinery 
Hall that was the main structural feature of the 
Exhibition of 1889. Its removal was strongly re- 
commended, but a decision to preserve it was 
arrived at, and, as its obvious presence could 
not be made to harmonise with the general scheme, 
the only alternative was, by concealment, to render 
its existence harmless to the architectural effect, 
while its interior could be utilised to the fullest 
extent. Todo this the building devoted to elec- 
trical exhibits was placed in front of, and parallel 
to, the Machinery Hall, extending across the 
Champ de Mars, while its wings at each end are 
connected to the rows of buildings ranged on each 
side and extending downwards towards the Seine. 
The buildings thus connected are the Machi- 
nery Hall and the Chemical Industries Buildings, 
the wings of the Electricity Building passing 
behind them. By this arrangement there was left 
a clear space in the middle of the Champ de Mars, 
occupied by the gardens; and in the centre, 
attached to the Electricity Building, and forming 
the larger part of its facade, has been placed the 
great cascade. The main feature of this Chateau 
d’Eau is a lofty hemispherical structure, the con- 
cave side facing on the gardens, forming at the same 
time the chief architectural and central feature of the 
Electricity Building, and the apparent source of 
the cascade, the water for which will be pumped up 
from the Seine and allowed to fall into a series of 
basins at descending levels till it reaches the gar- 
dens. This water will be illuminated at night so as 
to produce the most striking effect of luminous 
fountains, carried to a further degree than any- 
thing heretofore attempted. The height of the 
fall will be 230 ft., and the length of the basins 
will be 430 ft. The construction has presented 
many serious difficulties, especially in relation 
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to the stability of the somewhat fantastic struc- 
ture, and the heavy loads to be carried by the 
columns. The work is being executed with great 
skill by MM. Baudet, Dinon, and Co., who have 
also built the Machinery Hall lately described by 
us (see ENGINEERING, page 344 ante). The facade 
of this building, relieved by an open arcade running 
across it on each side of the Chateau d’Eau to the 
ends, has a curved outline determined by a range 
of smaller arches adjoining each other, but at 
different levels, and resting on heavy piers, 
diminishing in height on each side of the centre ; 
this arrangement gives the profile an elliptical 
— which has a very original and successful 
effect. 

Before refersing to the construction and general 
arrangements of this central portion and its exten- 
sive wings, we may mention that the curved fagade 
will not, when completed, present a hard outline, but 
that it will be surmounted with an elaborate frieze, as 
well as with oriflammes and massive ornamentation 
in hammered zinc, which will give an idea of lightness 
and elegance. The portion which will appear more 
or less above the central motive of the Chateau 
d’Eau, as well as the two galleries connected with 
this latter, will be highly decorated with ornaments 
in colour, with stained giass and polychrome 
ceramics that will certainly have a very beautiful 
effect. It should not be forgotten that as the 
palace will be devoted to electrical exhibits, it is 
only logical that it should be extravagantly lighted. 
The illumination will largely depend on 5000 in- 
candescence lamps of various colours, as well as 
on projectors throwing powerful coloured beams. 
The highest part of the central arch, or rather 
hemicycle, of this facade will carry a gigantic scroll 
on which the date 1900 will be inscribed with 
electric lights; there will also be a large alle- 
gorical figure in repoussé metal representing the 
Genius of Electricity in a car drawn by hippogriffes, 
and carrying in her hand the lighted torch of 
Progress. In order to obtain the most striking idea 
of the interior of the Electricity Building, it is best 
to enter from tle centre of the old Machinery Hall, 
which is now somewhat ambitiously known as the 
Salle d’Honneur, but which is in reality little better 
than a vast and somewhat sombre vestibule that 
will require a good deal of lighting. Entering the 
Salle des Fétes, which, as already explained, is 
constructed inside and in the middle of the Machi- 
nery Hall, the visitor es almost direct into the 
centre of the Electricity Building. Thus we find 
ourselves directly at the back of the Chateau d’Eau. 
It should be said that this large and solid structure 
does not at all affect the lighting of the Electricity 
Building, of which it forms a part, because of the 
ample top light provided. Looking to the right 
iad left we are able to judge of the effect 
produced by the successively eo range of 
roof trusses over the central part of the palace. 
The effect is extremely good, and is largely due to 
the very happy and elegant form of the lower 
members of the transverse trusses, which appear 
like brackets connected by flattened arches, the 
effect being highly decorative. In the centre of 
the hall the visitor stands beneath the highest part 
of the building; here the skill — in the 
steel construction is very evident, as indeed is the 
case throughout the whole of the buildings, before 
the covering of fibrous plaster is added. The upper 
galleries are very extensive, in order to add more 
exhibiting space, but care has been everywhere 
taken not to obtain this extra space at the expense 
of any deficiency of light on the ground floor. This 
arrangement also leaves a good — by which 
the vast height of the building can be realised. A 
peculiar feature in the construction is the use of 
curved steel-framed buttresses, which were necessary 
at the back of the building to insure its stability. 
These struts would certainly be unsightly if they 
were visible, but they are largely masked by 
secondary buildings, and, of course, are invisible 
inside the palace, which is completed by lateral 
wings and by extensions at the back. The 
former are built with very simple trusses and 
framing similar to those employed in the 30-metre 
galleries of 1889; in fact, a certain amount of the 
framework actually in place in these wings came 
from the old galleries ; the roof trusses with curved 
iuner, and straight outer, members offer no = 
ticular interest. The extensions at the k, 
which reach from the Electricity Building to the 
old Machinery Hall, and on each side of the Salle 
d’Honneur, to which we referred just now, call for 
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no particular remark. It may be noticed that the 
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connections of the framework of the various an- 
nexes, with that of the principal building, is not 
very satisfactorily carried out, and gives the im- 
pression of patchwork, which, indeed, it is, con- 
sidering that the framing of the old 30-metre has 
been worked in. No doubt, however, skilful 
decoration will conceal most of these blemishes. 

As we shall, at the date of the inauguration, 
deal with the general appearance of the Exhibition, 
and the condition of the exhibits, unfortunately 
very backward, we need not dwell on the subject 
to-day. As regards the Electricity Building, it is 
not a little disquieting to notice the actual state of 
things—apart, indeed, from the German exhibit, 
which is well advanced. There are numbers of 
foundations, complete and incomplete, carrying 
nothing, electrical mains not yet laid, accumulations 
of packing-cases and loaded wagons moved by the 
most primitive means—hand labour—which appears 
the most popular form of energy for all purposes 
throughout the Exhibition. The location allotted 
to Great Britain leaves nothing to be desired ; it is 
located where circulation is sure to be most active, 
close to a stairway connecting the ground floor with 
the upper galleries. 

We have already explained how it is impossible 
to speak of the Electricity Building without de- 
scribing the Chateau d’Eau, the two forming parts 
of one structure. The section annexed gives a good 
idea of the general arrangement. The Chateau 
d’Eau consists essentially of a hemispherical recess, 
98 ft. 6 in. across and 36 ft. deep, placed at the level 
of the top of the Electricity Building, and descending 
by a long series of cascades into a great basin on 
the ground level running down the centre of the 
Champ de Mars, between the main avenues which 
will be parallel to the row of palaces on each side. 
The whole of this work is much behind, and as 
hand labour has been used exclusively, progress 
was extremely slow. Moreover, apart from the 
main columns, the upper basins, and the connecting 
walls and beams, Pot which are largely made 
with reinforced concrete, the whole structure is of 
framed timber covered with plaster. Naturally 
this will be strong enough for the short time it is 
required, but in passing around the forest of 
timber, which is not yet concealed, one cannot 
but realise that a great danger from fire exists, a 
danger which would be none the less real in spite of 
the large volumes of water that will be discharged 
over it. It will be seen from the section we publish 
that the cascade at its various levels, from its source 
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within the great hemispherical recess, downwards, 
can be illuminated at all points, passages being 
“orton under the basins for the electric instal- 
ations and operators ; at intervals, jets are arranged 
for an imposing fountain display, which will also be 
illuminated. As will be seen from the section, the 
back of the Chateau d’Eau is connected by a vesti- 
bule with the first floor of the Electricity Building, 
and also by a double stairway passing under the 
cascade, with the ground floor. Moreover, on each 
side it is connected with the Chemical Industries 
and Machinery Buildings by open arcades, which 
are complete, and have a good appearance. These 
arcades entirely mask the base of the Electricity 
Building ; we shall publish further drawings on a 
future occasion. It is to be much regretted that 
this part of the Exhibition is in so backward a con- 
dition ; the successful appearance of the Champ de 
Mars will depend largely on the completion and 
operation of this gigantic waterfall. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 

THE annual spring meeting of the Institution of 
Naval Architects is being held this week at the 
Hall of the Society of Arts. The first sitting was 
on Wednesday last, April 4, when members as- 
sembled at 12 o’clock, the President, the Earl of 
Hopetoun, occupying the chair. 


REPORT OF THE COUNCIL. 


The usual formal business having been trans- 
acted, Mr. George Holmes, the secretary, pro- 
ceeded to read the annual report of the Council. 
From this it appears that the Institution continues 
to make satisfactory progress, one hundred and 
sixty names having been added to the roll 
during the past year. The balance-sheet also 
shows that the position of the Institution is satis- 
factory. In referring to the summer meeting of 
last year, held at Newcastle-on-Tyne, the report 
made reference to the pleasure and satisfaction 
which the Council experienced in receiving once 
more the active and cordial assistance of their 
old President, the Earl of Ravensworth. It was 
announced that the Council have accepted an in- 
vitation from the President of the Association 
Technique Maritime, M. L. de Bussy, to take 
part in the International Congress of Naval 
Architects and Marine Engineers which is to 
be held next summer in connection with 





the Paris International Exhibition. As the 
Council are anxious to do all that they can to 
co-operate with their French colleagues—from 
whom they state that they have always received 
the utmost kindness—in promoting the success of 
the forthcoming Congress, it has been determined 
not to hold a separate summer meeting of the 
Institution this year. The Council have recently 
received a warm invitation from the Lord Provost, 
Magistrates and Council of Glasgow, to visit that 
city in the year 1901. This invitation has been 
accepted, and details will in due time be announced. 
The losses by death contain the names of two vice- 
presidents—Admiral Sir F. W. E. Nicolson, Bart., 
and Sir James Wright, formerly Engineer-in-Chief 
of the Royal Navy ; and one associate member of 
Council, the late Mr. Thomas Ismay. Mr. Dixon- 
Kemp and Admiral Colomb have also both passed 
away during the year. To fill vacancies caused 
by death—Sir Andrew Noble, Mr. John Glover, 
and Dr. John Inglis have been appointed vice- 
presidents. 


THe PRESIDENTIAL ADDRESS. 


Lord Hopetoun next proceeded to present a brief 
Address in moving the adoption of the report. 
After referring, in appropriate terms, to the losses 
the Institution had sustained by the death of 
eminent members, the Address proceeded to refer 
to the splendid services rendered by the mer- 
cantile marine of Great Britain in the convey- 
ance of troops to South Africa. As far back 
as Febru 17 last, transports and freight 
ships had y been employed to carry over 
132,000 officers and men, together with 50,000 
horses and mules, and the stores and material for 
this large force. These figures are exclusive of the 
troops, &c., conveyed from India and the colonies. 
Though the distance travelled was 6000 miles, not 
a single life has been lost during the operation, 
and the few mishaps that have befallen the steamers 
have been due to the risks of navigation. Since 
the date mentioned the figures here quoted have 
been considerably increased. In the year 1899 
all records have been again broken in the pro- 
duction of tonnage, mercantile shipping amount- 
ing to 1,416,791 tons having been built, this 
figure exceeded the figure of the total produc- 
tion of the previous year by 49,000 tons. 
In addition to this, warships having a total 
displacement of 168,590 tons were launched in 
British yards, of which about two-thirds were built 
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in private establishments. Orders now in hand 
show a slight diminution when compared with the 
corresponding figures of last year. The latest 
returns prove that 1,306,751 tons are now under 
construction, as against 1,400,000 tons a year ago. 
The returns bear witness to the increasing size of 
merchant steamers, for no less than 16 vessels of 
10,000 tons and upwards were being built, of which 
eight were launched during the year. This is ex- 
clusive of the Oceanic, to which Lord Hopetoun 
made reference in his last annual Address. Of the 
16 vessels of 10,000 tons, the largest was the 
Ivernia, of 13,900 tons, built by Messrs. C.S. Swan 
and Hunter. During the Newcastle meeting mem- 
bers of the Institution were able to inspect this 
vessel, owing to the courtesy of the builders, a trip 
being made to Wallsend for the purpose. 

Another feature referred to in the Address was 
the sale of British vessels to foreign owners which 
appears to be going on at an increasing rate. 
During the last year no less than 609,589 tons were 
transferred to foreign flags; this was the largest 
figure on record. In spite of this the net addi- 
tions to the British Register were considerable, 
having amounted to 399,865 tons. In regard 
to numbers, however, there is a diminution of 
195 vessels, in consequence of large removals 
of sailing ships from the lists. In France dur- 
ing the year, 90,000 tons of mercantile vessels, 
and warships of 65,000 tons, were launched. In that 
country, the construction of sailing ships continues, 
being encouraged by the French Bounty laws. 
The Ville de Mulhouse and the Ville de Havre, 
each of 3214 tons, are examples of such vessels. 
The United States, Germany, and Italy are also 
increasing their tonnage. In America, one-third 
of the tonnage launched was for service on the 
Great Lakes. Eleven steamers of upwards of 
4000 tons, and two sailing barges of over 5000 
tons each, were launched last year for navigating 
these big freshwater inland seas. The Germans 
have built the Patricia, of 13,292 tons, the Grosse 
Kurfurst, of 12,500 tons, and shortly after the 
close of the year, the Deutschland, of about 15,500 
tons. This vessel, after the Oceanic, is the largest 
ship afloat. Lord Hopetoun also stated he had 
read a report that a new German ship was about to 
be built which would be 47 ft. longer than the 
Oceanic, and would have engines of 40,000 indi- 
cated horse-power. 

The President next turned toa consideration of 
the new shipbuilding programme put forward by 
the Admiralty. This he described as appearing at 
first sight to be ‘‘a somewhat modest one.” As 
sur readers are aware, it consists of two battleships, 
six first-class armoured cruisers, one second-class 
cruiser, and six small vessels. The Address 
pointed out, however, that we must not forget 
we have already under construction a large 
number of armoured and unarmoured vessels. 
In the course of the coming year, it was said, 
there will be building or completing the following 
ships : 17 battleships, 20 armoured cruisers, 1 first- 
class protected cruiser, 1 third-class cruiser, and 36 
other vessels. In spite of this, Lord Hopetoun 
said, he could not refrain from expressing a regret, 
which he shared with the Naval authorities, that, 
owing toa variety of circumstances, such as the non- 
delivery of material, the rapidity of construction of 
which thecountry has in the past been so justly proud, 
has not, during the last two or three years, been 
fully maintained. ‘‘ So far as I have been informed,” 
he continued, ‘‘ the chief causes of delay have been 
owing to the restricted output of the best class of pro- 

lling machinery and of armour-plate; the situation 

as been described by the First Lord of the Admiralty 
as one of some difficulty. In my opinion it might 
resolve itself into one of some gravity, or even 
danger. I cannot myself believe that we have 
reached the limit of our producing power in these 
two directions, or that we are straining our un- 
rivalled resources. The difficulty of procuring 
armour-plate seems to be the more acute of the two 
questions. I venture, with the utmost respect, to 
Suggest that two courses are open to the Govern- 
ment. ither to extend, by means of orders 
span over a series of years, the number of 
aoe capable of supplying armour-plate ; or for 

© State itself to undertake its manufacture. I am 
aware that this latter course is open to serious 
objections which I need not particularise, but I am 
a that the people of this country are so fully 

ve to the absolute necessity of possessing an alli- 
powerful fleet that they will not consent year after 
year to see money which they cheerfully grant for 


constructive purposes either allowed to lapse, or 
else devoted to purposes other than those for which 
their representatives intended it.” 

Lord Hopetoun’s remarks on this subjeet were 
received with marked applause by the large and 
influential gathering of shipbuilders, marine engi- 
neers and others, who filled the hall to overflowing. 
The question is, indeed, an important one, and 
many opinions were privately expressed in the 
interval between the morning and afternoon 
sittings that a very much larger programme could 
be undertaken by the shipbuilders and marine 
engineers of the country, if the politicians who 
arranged these matters would permit of such a 
course. The subject is not one which we can satis- 
factorily touch upon in remarks interpolated in a 
report of the meeting. We may, however, briefly 
state that we have unimpeachable evidence that 
the Naval Programme could have been very largely 
extended this year, both in regard to construction 
of hulls, armour, and engines. We, however, com- 
mend to the attention of our readers Lord Hope- 
toun’s statesmanlike, though somewhat guarded, 
remarks. The remainder of the Address was 
occupied by brief references to fleet auxiliaries, 
the restriction of wood in fighting ships, and the 
admirable effect on the ott of membership pro- 
duced by the Provincial meetings now held by the 
Institution. 


Tue Institution Gotp MrepaL anD PREMIUM. 


The next business was the presentation of the 
gold medal and premium of the Institution. The 
former had been awarded to Mr. J. Bruhn, B. Sc., 
for his paper on ‘‘The Stresses of Discontinuities 
in a Ship’s Structure.” Professor W. E. Dalby, 
M.A., B. Sc., had been awarded the Institution’s 
premium for his ra on ‘‘ The Balancing of En- 
gines, with Special Reference to Marine Work.” 


THE JAPANESE Navy. 


The first paper on the list was a contribution by 
Rear-Admiral C, C. P. FitzGerald, entitled ‘‘ The 
Imperial Japanese Navy.” This paper we print in 
full in our present issue, and may, therefore, at 
once proceed to the discussion which followed its 
reading. This was of a very brief description. 

Mr. B. Martell was the first speaker. He said 
that the paper was most interesting as being a 
brief record of the most wonderful development 
that had ever occurred in any Navy. The Japanese 
had also made progress in the construction of Mer- 
cantile vessels, and had recently applied to’Lloyd’s 
for a special surveyor to be sent out. This course 
had been taken, and a gentleman who understood 
both hulls and engines had proceeded to Japan. 

A number of Japanese officers were present at 
the meeting, and in response to an invitation from 
the President, one of them stated how interested 
they had been in what Admiral FitzGerald had 
said. They would bear testimony to the accuracy 
of the details he had given. The author had 
praised them very much, and it was their hope 
that they might merit the good opinion that had 
been formed of their endeavours. He would take 
that opportunity of thanking every one for what 
had been done for the Japanese Navy. 


RecorpD oF Sure CONSTRUCTION. 


The next paper read was a most interesting 
historical record, by Mr. B. Martell, entitled ‘‘ A 
Short Account of some of the Changes which have 
been introduced into the Types, Sizes, and Construc- 
tion of Ships during the Period of my Connection, 
extending over Forty Years, with Lloyd’s Register 
of British and ForeignShipping.” The author stated 
that at thecommencement of the period named, wood 
was still the principal material employed for ship- 
building, although iron had been introduced some 
20 years earlier. In 1860 the British Register 
showed only about 30 per cent. of ships to have 
been built of iron. Amongst wooden vessels of 
considerable size he mentioned the Duncan Dun- 
bar, of 1374 tons and 229 ft. long, but such vessels 
were comparatively few. In the larger ones iron 
diagonal plates were fitted outside the frames. 
The stranding of the .iron steamer Great Britain, 
the largest vessel of her kind, in 1846, tended to 
establish confidence in iron; for though she 
was exposed to storms during several months 
of the winter, she sustained but little injury. 
Mr. James Laing, afterwards Sir James Laing, 
impressed by this fact, commenced building 





iron ships. In the year 1863 he launched the 


first iron ship, the Amity, and in 1866 discontinued 
building vessels of wood. So far back as 1855 iron 
had largely taken the place of wood on the Clyde, 
and the first rules for the construction of iron ships 
were published by Lloyd’s Register in the latter 
year. The difficulty of preventing the fouling of 
the bottoms of iron ships led to the introduction 
of the composite system ; the earliest vessel of this 
construction was the Tubal Cain, of 787 tons, 
built at Liverpool in 1851. In 1862 applications 
were made for vessels to be classed which were 
to be built of puddled steel, but the Com- 
mittee of Lloyd’s Register felt they had not 
sufficient experience to sanction the proposal. In 
1864 a steam yacht of 2400 tons was built for the 
Viceroy of Egypt under Lloyd’s Survey ; she was 
constructed partly of steel. In 1866 proposals to 
build  eannek 28 1552 tons with Barrow hematite 
steel, with about two-thirds sectional area of 
scantlings required for iron, were approved, and in 
1867 Lloyd’s ister decided to c ships built 
under special survey of steel of approved quality. 
A reduction in scantlings, not exceeding 25 per 
cent. of that of iron, being allowed, the steel was 
to have a tensile strength of 30 tons. In 1877 the 
results of some tests by Mr. James Riley, then 
manager of the Siemens Steel Works at Landore, 
was placed before Lloyd’s Committee, and plans 
submitted by Messrs. John Elder and Co. were ap- 
proved for the construction of two paddle steamers, 
having a reduction of scantling of about 20 per 
cent. as compared to iron. In the same year it 
was decided to admit steel with scantlings 20 per 
cent. lighter than was prescribed for iron, subject 
to the material having a tensile strength of from 
26 to 30 tons, and an elongation of 20 per cent. on 
8in. The limits of tensile strength havesince been 
raised to from 28 to 32 tons. In 1878 seven steel 
vessels of 4470 tons were classed in Lloyd’s 
Register, and 435 iron vessels of 517,692. tons. 
The year 1885 showed 118 steel vessels of 165,437 
tons, as compared with 260 iron vessels of 290,429 
tons. Of the total output of the United King- 
dom during the past year 98.8 per cent. of 
tonnage was built of steel, and 1.1 per cent. of 
iron. Tables were added to the paper showing the 
relative changes in the number and tonnage of 
British steamers and sailing vessels of wood, com- 
posite, iron, and steel respectively during recent 
years. These and other Tables contained in the 
paper will be valuable from an historical point of 
view, and will doubtless be much consulted. 

The author proceeded to say that ‘‘ notwith- 
standing the early doubts as to the durability of 
steel, experience has shown that where proper care 
is taken to thoroughly clean and paint the surfaces, 
the deterioration is not appreciably greater than 
that of iron. In some parts, however, such as 
thin deck plating and plating of inner bottom 
of floors under boilers, steel appears to be more 
liable to deteriorate, and in consequence of this 
iron is often used for these parts in vessels other- 
wise constructed of steel.” In 1860 the average 
size of iron steamers was 340 tons, in 1870 it was 
580 tons, in 1880 for iron and steel steamers it had 
become 1250 tons, in 1890 it had increased to 1580 
tons, and in 1899 it was 1940 tons. These details 
were more fully set forth in the Tables attached to 
the paper. After describing some of the chief fea- 
tures in regard to ‘the proportions and different 
systems of construction, the author concluded his 
paper by reference to the introduction of oil tank 
steamers and a brief discussion of the load line 
question. +4 


The discussion on this paper was opened by Mr. , 


C. Ferd. Laeisz, who referred in complimentary 
terms to the great benefit the science of ship con- 
struction had received from Lloyd’s Register, and 
more especially that department over which Mr. 
Martell had presided for so many years. 


Mr. Dutton said it would be appropriate to refer. 


to the important position which Liverpool had held 
in regard to iron ship construction in days gone by. 
In 1864 the speaker was serving his time with the 
firm of Messrs. Thomas Vernon and Sons, and they 
had then been for a considerable time engaged in 
the construction of iron vessels. He might mention 
that they put a new stern into the Great Britain 
after she had grounded. She had originally a well 
stern for raising the propeller into when it was 
desired to throw the engines out of use for sailing 
pur . Mr. Thompson, of Sunderland, who 
spoke next, wished to add his testimony to the good 
work done by Mr. Martell during the long period 





he had held his position at Lloyds, during nearly 
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the whole of which the speaker had been acquainted 
with him. 

Tue Rowiine or Sues. 

The next paper taken was by Captain G. Russo, 
Naval Architect Royal Italian Navy, and was en- 
titled, ‘‘An Experimental Method of Ascertaining 
the Rolling of Ships on Waves.” This paper we 
commence to print in full in our present issue, and 
may therefore at once proceed to the discussion. 

Mr. R. E. Froude had communicated with Mr. 
Holmes, stating that he regretted he was unable to 
attend the reading of Captain Russo’s admirable and 
interesting paper. He did not know whether most 
to admire the boldness of the author’s conception or 
the acuteness and good judgment with which he 
had carried it out. The instrument referred to in 
the paper might be described as a machine for 
calculating rolling almost instantaneously on the 
assumptions usually made for rolling calculations. 
There was, however, this important exception: 
that the curves of stability and resistance used 
were the correct ones for the ship, instead of more 
or less rough approximations, such as have to be 
used in any but very laborious calculations. The 
author’stheoretical treatmentappeared, inevery way, 
sound, and though, with the study which Mr. Froude 
had time to give to the paper, he did not feel in a 
position to affirm that the treatment of the ‘‘ effec- 
tive wave shape ” question in the Appendix was en- 
tirely exhausted, yet he agreed that this was a 
matter of almost no practical importance. Little 
was known of the precise proportions of waves 
commonly met with, and it would, therefore, be 
of little practical service to be able to calculate 
precisely the absolute rolling of a given ship ina 
wave of a given surface slope. What it was neces- 
sary rather to do was to calculate the compara- 
tive rolling of different ships of the same size 
or of the same ship under different conditions 
in the same waves, and for this purpose it 
was sufficient to assume the some effective wave 
slope and period without inquiring as to the 
precise surface slope to which that effective slope 
corresponded. In one respect, Mr. Froude said, 
the instrument appeared to represent theoretical 
conditions slightly different from those which 
would be preferably assumed for calculation. So 
far as he could follow the mode of representing 
the resistance, it would assign a resistance depen- 
dent on the amplitude of rolling, not in space, but 
relatively to the wave slope. It was not quite 
clear that in some cases the instrument might not, 
in this respect, give a better approach to truth 
than the usual assumption ; but in some cases it 
would be certainly incorrect, as, for instance, if 
the ship were simply following the wave slope, in 
which case the instrument would give no resistance 
at all. Apart from this, he must avow that the 
expedient for administering resistance is one that 
did not perfectly commend itself from a mechanical 
point of view ; there was a fear that it would be 
uncertain and variable in its action, however, if 
Captain Russo, after full trial, had found the con- 
trary, cadit questio—the question fell to the ground. 
The instrument disappointed the hopes at first 
entertained, vations 5 as it only represented a 
series of perfectly regular waves, and would not 
take account of a sea surface, composed as the real 
sea surface is of wave systems of different periods 
superposed one on another. Perhaps Captain 
Russo might, in course of time, see his way to 
extending the application of his instrument in this 
direction. 

Mr. Martell said that the whole profession was 
greatly indebted to the author for the painstaking 
investigation which had led to the production of 
an instrument of such great value. The mechanical 
ingenuity displayed in its design was remarkable, 
and it was pleasing to know that the results ob- 
tained by its use confirmed mathematical deduc- 
tions. 

Mr. A, Denny said thai any one who had tried 
to carry out rolling experiments, either in still 
water or among waves, with models or with 
actual ships, would appreciate the difficulties 
which the author had attacked. Captain Russo 
had pointed out the difficulty of producing 
actual waves. In their tank at Dumbarton 
the speaker’s firm had made efforts in this 
direction ; they had placed a board under water 
in the tank, and this was worked by men; 
the result was not satisfastory, as the waves 
were not at all regular, and no result was arrived 
at. Captain Russo’s deductions appeared correct, 
so far as he could judge. In mercantile vessels the 





control the conditions, the cargo 
being so various. It was really the stevedore or the 
captain who decided the arrangement. The height 
of the metacentre affected the question, and his 
firm had supplied masters of vessels with instru- 
ments and calculations, in order that they might 
determine this for themselves. The result was 
disappointing, the instrument scarcely being used. 
As an example, he would give the case of one 
captain who had sent to them asking why he had 
had to fill up a ballast tank during loading, and re- 
questing the calculations should be made as to the 
metacentric height. This his firm was unable to 
do for lack of data, but there was on board the 
vessel an instrument which would have enabled 
the facts to have been ascertained in a few 
minutes. 

Mr. C. Humphrey Wingfield, while fully appre- 
ciating the ingenuity and simplicity of the appa- 
ratus described by the author, thought it might be 
of interest to point out that a method of providing 
specially curved rockers which, when placed on a 
horizontal surface, would reproduce the motion of 
a rolling ship, had been devised by Mr. Macfarlane 
Gray, and described many years ago in EncI- 
NEERING. 

Professor Greenhill said that the paper was an 
illustration of the principle of mechanical simili- 
tude of which Froude’s law of resistance was the 
most familiar example. Mr. Gray’s idea, to which 
Mr. Wingfield had made reference, was another 
application. It was necessary, however, not to 
have a plane surface, but one which would approach 
to a wave profile in order to get a true effect ; 
such curved surface, however, tended to destroy 
stability. The author considered plane oscillations, 
but actually they were combinations of rolling and 
dipping. Diagrams illustrating this-were produced 
by the speaker. They had been obtained photo- 
graphically from dynamical pendulums, and so 
produced actual motion. 

The author having briefly returned thanks for 
the discussion, the meeting was adjourned until 
the next day. 


builders could not 





NOTES. 


Tue Proposep InckEASE IN Rartway Rates. 


It is reported that a proposal for an all-round rise 
of rates and fares is now seriously engaging the 
attention of the great railway companies. It is 
no doubt true that these companies have, in many 
cases been badly treated by the public generally ; 
and further, that the steady increase in the wages 
list and rise in the price of fuel, oil, and other 
materials, is making it increasingly difficult to earn 
a fair dividend for the shareholders. It is conse- 
quently not at all to be wondered at that a general 
increase of rates should be suggested as the 
readiest means of meeting the new conditions. 
Such a proposal has the advantage of necessitating 
little exertion on the intelligence of the chiefs of 
departments, just as the first economy that occurs to 
the manager of an antiquated workshop is a cut at 
the workmen’s wages. Both plans are equally 
simple, and both, we venture to think, are equally 
injudicious. If cannot be questioned but that, by 
adoption of improved plant the wages bill of almost 
all our large railways could be substantially reduced. 
Thus, in the mere matter of signalling, modern 
appliances have, in some cases, enabled eight men 
to do the work of 42, and this with less labour to 
themselves. It is quite possible that by an exten- 
sion of the system, the signalling staff of our large 
companies might be reduced 50 per cent. The 
present system of fog-signalling, again, is both 
unsatisfactory and expensive; and in more than 
one recent report, the Board of Trade Inspector 
has referred to the need of some mechanical 
substitute for the ordinary ‘‘ fogger,” who is too 
often unavailable until some time after the fog 
has come on. Again, the difficulty of construct- 
ing engines capable of hauling our express trains 
during the summer traffic, without an assistant 
engine, should not prove insuperable,’ and would 
save the wages of a train crew, and possibly fuel 
also. By far too much attention has in this country 
been directed to the fuel consumption per train- 
mile. The attempt to secure a good showing in 
this respect has led to the adoption in many cases 
of engines quite inadequate to the traffic. Reform 
in these and similar matters should enable the com- 
panies to earn good dividends without recourse to a 
raising of ‘‘fares and rates,”’a policy which is certain, 
even if no other course were available, to arouse a 





most bitter opposition from the public, The latter, 
we admit, have treated the companies very badly in 
the past, having compelled the companies to a 
needless expenditure in land purchases, in bridge. 
work, and in equipment. 


Corrosion or Locomotive Boer Tusss, 

An interesting case of boiler-tube corrosion is re- 
ported by H. Baucke, of Amsterdam. Some of the 
tubes of a new locomotive became leaky, and it wag 
found that small circular or elliptical holes had 
formed on the outside of the tubes. The holes 
were arranged in straight lines, parallel to the axis 
of the tube. The analysis of the water did not 
disclose any peculiarities, no scale had been 
deposited, and some of the original tubes were 
found in good condition after two years’ service, 
The fault, therefore, appeared to rest with the 
material of the tubes—mild steel. The analyses of 
the corroded and the intact materials, which we 
will call bad (B) and good (G) for brevity’s sake, 
yielded the following results : 


G. B. 
Carbon 0.106 0.033 
Sulphur .. 0.024 = 0.057 
Phosphorus 0.093 0.017 
Silicon ei te 0.061 0.009 
Manganese ‘ie ie 0.19 0.351 


The carbon percentage of the bad steel is low, but 
not abnormally so, nor are the other figures cha- 
racteristic. The usual mechanical tests were applied 
with satisfactory results. But when Baucke polished 
small pieces of bad steel in accordance with the 
Behrens test (grinding and polishing successively 
on glass, tin, and celluloid), small crystals detached 
themselves from the outer surface. This brittle- 
ness was confined to the one surface layer of the 
bad steel, and disappeared when that outer surface 
had been filed down. Microscopic examination 
revealed, in the corroded spots, the presence of 
comparatively large crystals and of many fissures 
at right angles to the longitudinal axis of the tube, 
i.e., to the direction in which the tube had been 
rolled. The corrosion appeared to start in those 
fissures, in which water, steam, and air would pene- 
trate and cause disintegration. Baucke further 
noticed peculiar grooves on the outer surface of the 
bad steel, again axial in direction. These grooves 
he ascribes to the flattening out, during the 
process of rolling, of occluded carbonic oxide. 
The gas might have been present, together with 
the other structural defects, in the original material, 
or might have developed during the repeated anneal- 
ing and rolling of the tubes. Both defects would 
escape detection by the ordinary mechanical and 
chemical tests, and be disclosed only by micro- 
scopical examination. In this recommendation of 
microscopical tests most metallurgists will entirely 
concur. But Baucke’s explanations are not unim- 
peachable. From his own arguments one would 
rather expect to find marks of irregular outlines 
than the circular and elliptical holes which he 
describes. The publication of Baucke’s paper 
has induced a correspondent of Stahl wnd Hisen 
to draw attention to a somewhat similar ol-ser- 
vation. Mild steel boiler tubes have been used 
for locomotives both at Cologne and at Frank- 
furt-ou-the-Main. At the former place, the tubes 
have always answered very well; at the latter 
place some of the tubes, which were all of the same 
material, have shown corrosion. It appeared that 
at Cologne the tubes were carefully scoured with 
soda before use, and after any repairs in the fire- 
box. When this scouring was adopted at Frank- 
furt, the trouble ceased. The corrosion is ascribed 
to drops of oil which had accidentally fallen on the 
tubes. Such oil spots would lead to corrosion 
marks, round in outline, as in Baucke’s case. But 
the marks should be arranged in rings rather than 
in the parallel straight axial lines of which Baucke 
speaks, and the analogy, therefore, seems to fail. 


TIN. 


During last month there was a fall of over 4/. per 
ton in the price of tin, but the quotation is still 
very near 1401. per ton, and although we are likely 
to see fluctuations, it does not seem probable that 
for sonie time to come there will be any great reces- 
sion. In copper, any day may see a drop to some- 
where near the normal. In that metal the situa- 
tion resolves itself into a contest between producers 
and the group of American speculators who have 
cornered all the available cash warrants. Mining 
activity is responding to the stimulus of high profits, 
and nowhere more rapidly than among the indepen- 
dent miners in America itself. In tin, however, there 
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has been an almost utter failure on the part of pro- 
ducers to take full advantage of the rise, the magni- 
tude of which will be appreciated when we state 
that a year ago Straits tin in London was selling 
for 1091. 12s. 6d., and two years ago for 651. 2s. 6d. 
It is true that the latest statistics show a tendency 
favourable to the consumer, the visible supply 
(exclusive of Cornish and Bolivian tin, which go 
direct to consumption and are not included in 
the market figures) amounting on the 3lst ult. 
to 16,366 tons, which compares with 15,410 tons 
at the end of February. But 12 months ago there 
were 20,889 tons in sight, and in March 31, 1898, 
as much as 27,488 tons. When it began to dawn 
upon the market a little over a year ago that the 
supplies of this metal had become dangerously low, 
there were over 20,000 tons in sight, and consump- 
tion was not on so large a scale as at the present 
moment. The existing supply shows a very con- 
siderable fall, even from that poor figure, and we 
have an increase on the one month by virtue 
only of the Banka - Billiton sale, at which 
2409 tons were disposed of, bringing last month’s 
new supplies to 6639 tons. From this dual 
source slightly increased quantities of tin are 
certainly being received, but neither the Straits 
nor Australia has done anything to meet the 
emergency. In the twelve months to the 31st ult. 
the aggregate of shipments from the Straits was 
42,838 tons against 43,895 tons for 1898-9, 42,810 
tons for 1897-8, 47,200 tons for 1896-7, and 47,735 
tons for 1895-6. The Australian contribution, 3275 
tons, is 760 tons better than in 1898-9; but in 
1897-8, 3405 tons came from this source; in 1896-7 
4170 tons, and in 1895-6 4860 tons. From all 
sources, thanks only to the Banka-Billiton total, 
we are 1000 tons to the good in the one year to the 
end of March—62,402 tons comparing with 61,433 
tons ; but we have 1700 tons less now than we 
had five years ago, and consumption has continued to 
outrun production. The deliveries in the past 
year have reached 66,925 tons; in 1898-9, they 
were 68,032 tons ; and in 1897-8, 66,636 tons. In 
other words, in the three years 185,352 tons of tin 
have been brought into the market ; while 201,593 
tons have been taken out. The difference exceeds 
16,000 tons, and the attenuation of floating stocks 
to this extent is a serious matter. Delay in bring- 
ing tin-bearing ground to the productive stage 
might be offered in explanation of the non- 
increase in market supplies. But this argument 
is less valid in the case of tin than in the case 
of some other metals ; because the ground which 
one might expect to be worked first is alluvial, 
which necessitates no great measure of prépara- 
tory work, and the laying down of no elaborate and 
costly machinery. If it were a question of develop- 
ing quartz tin, the case would be different. Nor is 
it a question of the thinning out of the deposits in, 
say, the Straits, unless we have all been egregiously 
deceived as to the extent of these deposits by the 
experts. Why, then, has the rise in values failed 
to stimulate production? As to that particular 
region, it can only be inferred that the Chinese, 
who have the industry pretty much in their 
own hands, are deliberately refraining from 
making any effort to increase the yield. The 
number of miners in the Straits is great, but 
the control of them is invested in a handful of the 
leading men, who, we may suppose, see greater 
profit in not responding to the increased demand. 
They have had experience of ‘‘ booms” before ; 
they know that any definite sign of an accession to 
supplies would probably (in view of the sensitive 
nature of the market) lead to a fall quite dispro- 
portionate to the changed conditions. They are 
perfectly aware of their own importance in relation 
to supplies of tin, and they act accordingly. As 
for Australia, Tasmania is the only colony which 
keeps steadily at tin mining, and even there the 
average miner prefers gold to any other metal. 
For all these reasons, we repeat that there seems 
little prospect of any big fall in the price of tin 
for some time to come. The unexpected has hap- 
pened before in this market. It may be a con- 


solation to consumers to reflect that it may happen 
again. 








JUMP OF A RIFLE. 

P To THE Eprron or ENGINEERING. 

ag FB have read the letter of your correspondent, 
Who signs himself ‘‘An Old Volunteer.” In reply, it 
may be well to point out that loose terms like “jump” 
‘di flip” are liable to connote very vague and various 
ieas, unless the exact sense in which they are used is 
clearly defined in each case. 








In my article I expressly defined the particular kind of 
phenomenon under consideration as ‘‘a change of direction 
of the axis of a barrel, which is effected while the projectile 
is travelling from its original position of rest towards the 
muzzle ;” and proceeded to explain the causes of that 
change of direction. 

Phenomena which might occur after the barrel and 


projectile have parted company do not fall within the | to 


scope of the article. Such phenomena, for example, as 
the main kick of recoil, or the possible capsizing of the 
weapon, or the pressure of outflowing gases (from behind 
the projectile) upon a bayonet. The a was only 
referred to by me in the same sense as the breech-bolt, 
&c., i.¢., a8 unsymmetrical added weight out of the axial 
line of the barrel. The possible ixfluence of a fixed 
bayonet upon the flight of a bullet after it has left the 
muzzle may be worth investigating, but is not relevant 
to the subject matter of my article. 

In any comparison of the relative effects of the old- 
fashioned triangular bayonet and the modern sword- 
bayonet upon jump, as defined and explained in my 
article, it is necessary to bear in mind that the centre of 
gravity of the sword type is brought nearer to the axial 
line of the barrel than the centre of gravity of the old 
bayonet. Further, it may be noted that ‘“‘An Old 
Volunteer,” in speaking of the centre of the butt of a 
rifle as a fulcrum, can only be alluding to a case where 
the butt is in contact with something solid, No doubt 
he must be thinking of some ordinary firing position 
where the butt is held against the shoulder. 

The fact that jump will be affected by pressing the 
butt against the shoulder has certainly not been over- 
looked or forgotten by me. It is specifically referred to ; 
and if the point of resistance were a rigid and immove- 
able piece of metal, no doubt leverage about that rigid 

int of resistance as a fulcrum would constitute a most 
important and, perhaps, in many cases the main cause 
of “jump,” but there are two very important considera- 
tions which yo correspondent seems to have overlooked. 
The first is that a man’s clothes and flesh are not rigid, but 
yielding bodies within moderate limits of distance, as also 
is the human body behind. The second is, that the toial 
distance through which a rifle tends to retreat (even when 
quite free) during the of the bullet along the barrel, 
is at best a very small fraction of aninch. In the proneand 
standing positions, the body truly absorbs the major part 
of the total energy of recoil through the shoulder, and a 
large part of the throw of the barrel which follows the 
departure of the bullet will be due to the cause which 
your correspondent refers to, but I much doubt whether 
resistance at the butt is ever in actual practice an im- 
portant factor in jump before the bullet leaves. Grip by 
the left hand, and slight uplifting of the barrel from the 
back swing of the left arm, with the elbow as pivot, are 
more likely to be appreciable factors. 

While not rp. ge or ignoring the possible and 
probable effects of h pressure against the shoulder, 
or of grip by the hand, &c., the. particular object of 
my article was to invite special attention to causes of 
jump appertaining to the rifle and its appendages, apart 
from other causes which may be brought into operation 
oy the rifleman by his method of handling and using his 
rifle. 

J. Brinces- LE. 

Constitutional Club, London, April 2, 1900. 





THE WAR IN SOUTH AFRICA. 
To THE Eprror oF ENGINEERING. 

S1r,—The last fight is thus described by Lord Roberts, 
on March 30, in a telegram to the War Office: ‘* Owing 
to activity of enemy in our immediate front, and their 
hostile action towards burghers who had surrende 
under terms of my proclamation, I found it necessary to 
drive them from some kopjes they occupied near the 
Karree Siding Station, few miles south of Brandfort. 
Operation was successfully carried out by 7th (Tucker’s) 
Division, assisted by the 1st and 3rd Cavalry Brigades 
under French, and Le Gallais’ Brigade, Mounted Infantry. 
Enemy retreated to Brandfort, and our — now hold 
kopjes. Our casualties were: One officer killed, seven 
wounded (names given), and about 100 rank and file.” A 
later telegram bee? the British losses at 10 officers and 
181 rank and file, of whom two officers and 19 rank and 
file were killed. 

It is now stated that 6000 Boers were sent down from 
Kroonstadt to hold Brandfort and its neighbourhood, and 
that half the force advanced to Karree Siding—which thus 
became an advanced base from which the rs sent out 
patrolling parties in various directions to the annoyance 
of the Free Staters, who had returned to their farms— 
somewhat prematurely, one would think, as this district 
is evidently about to me the scene of active opera- 
tions lying as it does between two hostile armies. The 
Times, in its leader on the subject, considers that ‘‘no 
strategical importance attaches to the advance of the 
enemy on the northern outskirts of the British position,” at 
and around Bloemfontein. If so, the holding of these kopjes 
cannot be strategically important; and we are conse- 

uently forced to accept the actual wording of Lord 

berts’ despatch as the whole reason for this affair at 
Karree Siding, by which we have lost nearly 200 officers 
and men. The Z'imes leader adds: ‘‘ the hostile action of 
the Boers at Karree Siding towards the eon who 
had surrendered under the terms of Lord Roberts’ pro- 
clamation rendered it necessary for the British troops to 
drive them out of the position they had taken up.” The 
italics are mine. Was it necessary? That is just the 

int. These Free State burghers, it must be remem- 

red, were only a few weeks ago our active foes. They 
took up arms against us without the smallest provoca- 
tion. They cannot shelter themselves behind the fiction 
of theic Government having forced them todo so, The 





Government, an elected Staad, was representative of the 
State. The war was popular in the State. Directly the 
fortune of war deserts their cause, the said burghers lay 
down their arms, return to their farms, and expect us to 
-——- them from all the evil consequences of their own 
eliberate and hostile actions! Of course, a proclama- 
tion is a formal instrument to be honoured and adhered 
. ..» 80 far as circumstances will permit... i.¢., 
within such areas as are now under the rule of the Pro- 
visional Government at Bloemfontein, and commanded 
by British arms. Outside such areas the a 
cannot run, cannot even be posted on the of a house. 
It, therefore, really seems somewhat unreasonable to 
expect that the said proclamation should be effective 
in any portion of the country within easy striking distance 
of the present Boer headquarters at Kroonstadt. This 
very morning, we are informed of a disaster termed by 
the 7imes an “‘ unpleasant incident in the neighbourhood 
of Bloemfontein,” by which we have lost five. guns of 
Q Battery, R.H.A., one gun of U Battery, R.H.A., and 
the escort, the party having fallen into an ambuscade of 
Boers near to the city water works. Under such circum- 
stances, is it not somewhat absurd to talk about the pro- 
clamation and the ——— therein to the burghers of 
—_ enjoyment of farms nearer to Brandfort than to 
loemfontein, nearer to the Boers than to the British. 
The attempted enforcement of this impossibility led 
to the engagement at Karree Siding. ‘Ihe casualties 
include more than one officer wounded in the ab- 
domen; and assuming the same for the rank and file, 
this fact suggests a trontal attack with the body ver- 
tical, an attack discredited by _—e experiences in 
the war. Our attempt to outflank the Boers by cavalry 
and mounted infantry appears to have produced the de- 
sired result, viz., the evacuation of the position by the 
Boers ; who, however, managed and timed their retreat so 
well that no casualties are recorded. In short, the Boer 
defenders of the kopjes effected their escape to Brandfort 
after fighting us for three hours, putting nearly 200 of 
our men hors de combat, receiving very little, if any, 
damage in return, and evading our cavalry. By latest 
news, the Boer force was 1500 and five guns. A military 
critic declares the results *‘ to have been eminently satis- 
factory,” and evidently with no sarcastic intention. 

De Wet’s commando and Grobler’s commando, with 
numerous wagons and pry guns, have got through 
to the north-east by a long and meritorious march from 
the Orange River along the edge of the Orange Free 
State, posencss ag! Basutoland. Our cavalry force is, no 
doubt, severely handicapped at the present moment by 
the exhausted condition of the horses and the bad state 
of the roads ; but no serious attempt seems to have been 
made to cut off these commandos, which were known to 
be marching northwards to join their comrades at Kroon- 
stadt. Quite possibly, Lord Roberts may regard the 
problem as simplified by their evacuation of that portion 
of the Free State from which they have been march- 
ing, and his orders may have to simply watch 
for and mark down the covey into the fields he 
intends to shoot over with his friends during April and 
May. This may also account for his prolonged stay in 
Bloemfontein, viz., that he wishes the country behind 
him to be clear of the — Moreover, the Paardeberg 
prisoners form quite a sufficient trouble, worry, and ex- 
oe without ary enormous augmentation such as would 

effected by the capture of one or other of the comman- 
does recently marching north-eastwards from the Orange 
River district. 

There can scarcely be a doubt that Lord Roberts 
could have headed off these commandoes had he chosen 
to do so; but he was busily engaged with many other 
matters preparatory for a further advance, and the 


red | Boers from Colesberg, &c., have, therefore, been allowed 


to escape. 

The more we know of the disaster (for itis nothing less 
than a disaster) at Koorn Spruit, the less we like it. The 
actual loss of men and guns and baggage, bad as it is, is 
less serious than the fact that the successful manceuvres 
near Bloemfontein are not at all on one side, The 
capture of a small force by means of an ambush 
may occur at any moment, in the face of an active 
—: in a suitable country, and assisted on our own 
side by the slack performance by tired troops of pre- 
cautions usual in war, and ordered in the drill-book. 
But the ambush was only — because the move- 
ments of large forces of rs were unknown to us, 
and these movements caused our cavalry force at 
Thaba Nchu to beat a hurried retreat towards Bloem- 
fontein, arriving at the water works after a forced 
march, These water works, it would have been 
supposed, would be held in force—not only because 
the town sp td required it, but also in order to 
support the advanced force under Colonel Broadwood at 
Thaba Nchu. It was the general position that brought 
about the disaster; and the disaster has shown the world 
that our general position was faulty. The mobile force 
under Colonel Broadwood was — at Thaba Nchu for 
some distinct purpose, and Lord Roberts must have 
regarded it as secure. 

The main purpose was probably to scout and observe 
and report u the movements of the foe—a foe which 
the Times of the 19th ult. declared to be ‘‘ altogether 
deficient in what may perhaps be styled strategic 
mobility”; a mobility which the Boers really ss to 
@ pre-eminent degree, as has often been shown during the 
war, and now thore than ever. The fact is that the r 
mobility is so great, strategically, that it is almost 
impossible to locate their forces. rng will be here 
to-day and 30 miles off to-morrow; so that our patrols 
of regular cavalry are non-plussed, and our Generals 
deceived. 

But our military critics are not unfrequently equally at 
a loss to grasp the situation from day to day, and to weigh 
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correctly the real powers of our foe. Thus, on the 24th 
ult., the very able military correspondent of the West- 
minster Gazette considered that it was “scarcely ible 
for the Boers—about 5000 with several guns, a 0s the 
command of Olivier... to effect their escape, provided 
that French is able to throw even one brigade of cavalry, 
with its horse artillery and mounted infantry across their 
path.” But this was written when Gatacre was regarded 
as pressing ‘‘hot foot on the track” of the Boer com- 
mando. 

A more reasonable suggestion by the same authority 
appeared in print yesterday—that our scouting should be 
mainly performed by Colonial troops, who in their know- 
ledge of the country and of the life in the veldt are 
pee nearly as clever as the Boers. Our own caval 
in such event would be reserved, and be the better avail- 
able for that which it is specially trained and perfected, 
viz., tactical mobility, a mobility on the field of battle. 

If you weary your cavalry regiments with scouting, you 
lessen their effective power in battle. ‘‘Charlie Gordon,” 
in general terms, recommended the same thing. It is 
really an adaptation of the homceopathic doctrine : ‘‘ Like 
cures like.” 

Despatches from Rear-Admiral Harris, Simon’s Bay, 
dated December 5 last, —— in the Times of March 31, 
and are well worth careful perusal. As the pulse of the 
nation has been stirred by the detail of gallant deeds re- 
corded in the despatches to the War Office, so must it be 
by the fine record of the Naval Brigade in the despatches 


to the Admiralty. 
Yours faithfully, 
April 4, 1900. FIELD OFFICER IN ’84, 





THE ROYAL ENGINEERS. 
To THE Epitor or ENGINEERING. 

Srr,—In order that your readers may judge of the 
comparative value of the statements made with reference 
to the Corps of Royal Engineers by your various corre- 
spondents, I send you an analysis of the list of officers 
of the corps on March 1, together with the supplement of 
the ‘* Royal Engineer Journal” for verification. 

On the above data there were 984 officers, 90 of them 
being young officers under instruction, for even a Royal 
Engineer has to betrained. This leaves 894 for duty, and 
this number is supplemented by 26 militia and volunteer 
officers and four reserve officers. 











oS 
g & Hi 
= £ 3 | | 
° ois | 
Rank i -|Sais Sia, 
B/9/28 8 2/2 
aie Sa me gle | 3 
2/2/88 /9 52" a 
Field Marshal and Generals ..| 3 1 a 5 4/.. 13 
Colonels .. an R .| 6; 16 5 19 5 | 2* 52 
Lieut.Colonels .. .| 12 | 82); 12 31 | 4 91 
Majors fs 33 66 | 22 55 1t | 167 
Captain .| 58 | 87 | 25 78 $ | 250 
Lieutenants a 77 107 | 61 49 .. | .. | 286 
Second Lieutenants .| 1611; 2 zi .. 1361 2 
. 205 


Total .. : 309|) 1179] 244 9 | 10 | S04 
Militia and Volunteers. . . on 5 
Reserve . - 4 


__ 


* One Paris Exhibition. 

+ Half Woolwich Arsenal. 

t One Governor of Newfoundland; two, Admiralty ; quarter, 
Board of Trade. 

§ Four Boundary C issi , 

Proper complement is 385. There are over 210,000 troops in 

India, 

“| About 40 under strength. 


Of the 244 at home, there are 





ry 





Army staff ii vas ave ee 10 
Royal Engineer head-quarter staff... re 27 

Instructors at Chatham, Woolwich, and 
Sandhurst... a tah Ke ska 28 
Submarine mining defences ... 37 
Ordnance survey . e 19 
Telegraphs oat och = = ee 2 

Company officers (there are seven new 
companies with army officer) _... ae! 
Militia adjutants (12 withdrawn) ... 3 
Secretaries of committees . abe 2 
155 


Leaving 89 officers for care of War Office, lands and 
buildings, construction of barracks and fortifications, and 
other Royal Engineer duties. : 
At the present moment in Prussia (excluding Bavaria, 
Saxony, and Mb magrmage 9 who supply six Army corps), 
there are in addition to the cflicers of the staff, 17 engi- 
neer battalions, three telegraph battalions, railway 
brigade and balloon detachments, 190 Engineer officers 
employed on fortifications, and 85 officers on barrack 


work (Bauwesen). e 
Royat ENGINEER. 





PRICES OF METALS. 
in the accompanying diagrams each vertical line re- 
presents a market y tems and each horizontal line repre- 
sents 1s, in the case of hematite, Scotch, and Cleveland 
iron, and 1/, in all other cases. The price of quicksilver 
is per bottle, the contents of which vary in weight from 
70 lb. to 801b, The metal prices are per ton. Heavy 

steel rails are to Middlesbrough quotations. 











DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


JANUARY. FEBRUARY. Marcu. 
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FREE WHEEL 


FOR CYCLES. 


CONSTRUCTED BY THE ROYAL EAGLE CYCLE COMPANY, COVENTRY 
FIG.2. 








In Figs. 1 to 3, above, we illustrate a free wheel 
back pedalling device, introduced by the Royal Eagle 
Cycle Company, of Coventry. A “free wheel” bicycle 
contains a device by which the pedals and chain can 
be brought to rest while the machine itself is travel- 
ling forward ; by reversing the motion of the pedals 
either a rim or band brake can be applied. 

The free wheel and back ay a mechanism, as 
introduced by the Royal e p iver Company; con- 
sists essentially of two roller clutches, one in the 
bottom bracket to actuate the brake, and the other 
in the back sprocket to allow the wheel to run free. 

First dealing with the free wheel part of the ar- 
rangement, Figs. 1 and 2 show the hub of the back 
wheel with clutch and sprocket attached ; the hub A 
is screwed internally at one end to receive the barrel B, 
which terminates in a nut, as shown, made of hardened 
cast steel, having seven teeth or projections round it. 
Before the barrel is screwed into the hub it is passed 
through the sprocket D, which is hollowed to receive 
the nut; seven cast-steel rollers C are then inserted 
between the inner face of the sprocket and the faces 
formed by the teeth of the nut as shown in Fig. 2. 

To keep the rollers in place, a disc, forming also a 
dust cap, is screwed into the sprocket and retained 
there by a key. 

The other end of the hub is expanded internally to 
receive the ball-race E, which is screwed on to the 
barrel by means of a left-handed screw, thus locking the 
two parts A and B together. When the rider is pedal- 
ling the sprocket revolves in the direction indicated by 
the arrow, Fig. 2, and the rollers are jammed between 
the inner face of the sprocket and the faces of the teeth 
on the nut, thus connecting the sprocket and hub 
ig If the pedal be stopped the sprocket stops 
also, but the nut goes on revolving, and the rollers 
fall back against the radial faces of the teeth, where 
the space to contain them is larger, as will be seen. 
This is the position. shown in Fig. 2. By this device 
the pedals can be stopped at will while the bicycle 
continues its forward motion. 

_ The ‘back-pedalling brake ” part of the mechanism 
is shown in the perspective view, Fig. 3. The bracket 
axle has round it two rows of teeth similar to those 
in the back hub; these are not shown in the illustra- 
tion. Over them is a sleeve G, between the inner 
circumference of which and the teeth the rollers jam, 
on the same presi as already described in dealing 
with the back wheel clutch. There are two sets of five 
rollers, C, C, thus forming what is known as a ‘“double- 
row ten-roller clutch,” there being five rollers in each 


a9 ; these rollers are kept from coming out endwise 
‘d the ball races. Acam is formed on G by an inclined 
slot cut in the thickness of the metal and at right angles 
to the axle. This cam actuates the rod H which enters 
the bracket shell, and is supported at the other end 


pads I, I to bear on the rim by means of the stirrup 
and levers shown by dotted lines. The brake is re- 
leased by a spiral spring, which can be seen in the 
illustration. The brake is applied by reversing the 
motion of the pedals, which causes the sleeve G to 
rotate, it being otherwise at rest, and this actuates 
the rod H through the cam. At either end of the slot 
forming the cam is a stop to prevent the sleeve rotating 
too far. The length of H may be varied by means of a 
clip nut, thus allowing of a more or less sensitive brake. 
A fee brake may be substituted for the rim brake, in 
this case the mechanism has to be slightly modified. 

This form of brake can be applied with greater ease 
than a hand brake, and is a source of safety, especially 
in a hilly and strange country. The device is not, 
however, approved by some for riding in crowded 
streets. For any other situations, we think there can 
be little doubt as to its advantage. 





INDUSTRIAL NOTES. 

Tue provident side of industrial questions deserves 
quite as much attention as the militant side, but ordi- 
narily the former is not so often referred to in the 
newspapers. One reason why, perhaps, is that the 
work done is less noisy in public, and does not there- 
fore attract attention. The publication by Mr. J. Lister 
Stead, the secretary of the Ancient Order of Foresters, 
of an abstract of the progress of the Order in 1899, 
affords an opportunity of referring to the numerical 
strength and financial operations of one of the most 

rosperous of these great institutions of thrift, which 
first found official, that is Parliamentary, sanction 
about a century ago, and which were only legally 
permitted to have branches in the year 1846 by the 
9 and 10 Vict., cap. 27. Now those branches, called 
‘* Courts,” practically cover the land. The followin 
figures show the extent of the Ancient Order o 
Foresters alone, leaving out the Oddfellows, Druids, 
and all other Orders of a similar kind: The total 
number of Courts was 5152, of which there were 
subsidiary High Courts, and 269 District Courts. 
The total number of registered members was 912,699. 
Of that total, 740,887 were adult members, of whom 
7629 were females. Then there were 42,343 honorary 
adult male and female members and widows contri- 
buting to the funeral fund. There were also 126,100 
juvenile members, male and female, and 3369 junior 
and probationary members of adult Courts, thus 
accounting for the aggregate number of 912,699 
members. The increase in members in 1899 was 
12,643, of whom 7502 were male and female adult benefit 
members ; the remainder include the other grades as 
above mentioned. Thenumber of female Courts is 174, 
with 7269 benefit members and 734 honorary members, 
and 8602/. funds in hand. During last year the 
total number of persons initiated was 42,072 as 
adult members. The Order lost by death 1825, and by 
non-payment of contributions 26,278. The number of 
members’ wives and widows lost by death was 5655. 
The number of juvenile Foresters’ societies was 1747. 
The number of new members admitted was 19,423. 
There were of the total 7055 transferred to adult 
Courts, 534 died, and 8806 were excluded through 
non-payment of contributions. In addition, there were 
in the widows and orphans’ societies 22,302 members. 
The foregoing figures show the importance of this 
Order, from the numerical standpoint alone, as a great 
institution for thrift pu . The financial strength 
of the Order is shown by the following Table : 








by the bridge of the forks. The rod H causes the brake 
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Court Funds on December 31, 1899 5,532,032 

District Funds — as : 841,239 
Juvenile Societies’ Funds on ‘Decem- 

ber 31, 1 its ise ses ee 180,466 
Widows and ans’ Funds on De- 

cember 31, 18! ia hie ies 56,436 

High Court Funds .. .. + 14,766 

Aggregate Funds 6,624,939 


The net increase in funds in 1899 was 285,662/. There 
was an increase under all the heads except the last 
(High Court Funds), which showed a decrease of only 
152d. The increase in the year was the highest on 
record, except in 1897, when that of last year was 
exceeded by 3861/. 

During the year 1899 the Courts in the United 
Kingdom paid for sick benefit 8,518,631 days, or an 
arene ¢ 12.75 days per member. This was a frac- 
tion above the average for 1898. Sick pay was paid 
to 195,543 members, the average allowance being 3.05 
days. Travelling licenses were issued to 122 members, 
and 677 clearances to other Courts. Power of “‘sus- 
pension” was exercised during the year in the case 
of 16 Courts with 1068 members, and funds to the 
amount of 6950/. Six Courts were taken in the High 
Court Sick and Funeral Fund. Nine Courts were 
amalgamated. Twelve Courts, with 282 members, 
were closed. One Court, with 151 members, seceded ; 
one, with 35 members, was dissolved, one joined 
another district. Further particulars are given as to 
changes, both in the United Kingdom and abroad. 
New Courts were opened in: England, Scotland, 
Wales, Canada, Hawaiian Islands, New South Wales, 
Queensland, Columbia, United States, West Africa, 
Western Australia, and the West Indies. 

It is marvellous how widely the influence of this 
and similar Orders has extended. It is not only a 
great provident institution, but it is a school for 
thrift, for the young, male and female, are taught to 
follow in the footsteps of their parents and become 
members of the Juvenile Courts. The influence and 
example are wholly beneficial. 





An important deputation representing the National 
Federation of Miners waited upon the Home Secretary 
last week in reference to the Compensation Act, the 
Mines org Act, and other matters. Sir 
Matthew White Ridley recognised its importance by 
the staff by whom he was accompanied. Every dis- 
trict of England, Wales, and Scotland was represented, 
except the two counties of Durham and Northumber- 
land, and these only were absent by reason of their 
not belonging to the federation. r. B. Pickard, 
M.P., stated that the deputation voiced 430,000 
underground workers. They wanted amendments in 
the Mines Acts as to working boys in the mines, and 
also as regards the working rules, special and general. 
The suggestion as to boys was that no boy should be 
permitted to work underground under thirteen years 
of age. As to the Compensation Act, the miners 
thought that in the main it was a good Act, but it 
was wrongly administered, and the decisions of the 
jad had made it unworkable in some respects. Mr. 

ickard suggested ‘‘that the recent Act passed in 

Spain might with advantage be — in this country. 
It allowed no a out ; there is nothing to Pay 
towards any fund ; nobody had anything to do wit 
its administration, except the Government.” Syn- 
dicates might be formed, but they had nothing to do 
as regards charging the workmen, as the owners 
had to find the whole of the money, the men being 
paid from the day of the accident and injury. This de- 
mand of Mr. Pic was endorsed by the other mem- 
bers of the delegation. Other members of the dele- 
gation urged amendments to the Mines Acts as to 
rules, the check-weighing clause, and wages of the 
checkweigher, and shelters; that mine i ‘tors 
should be called as witnesses in cases of accidents ; 
that there should be an increase of inspectors, and 
that special facilities be provided as to timbering in 
the mines. That no person under 21 years of age be 
allowed to work more than eight hours, and that no 
person be allowed to work in a mine after 18 years 
of age, unless he had worked in a mine under that age. 
The number of proposals made and indicated repre- 
sent many changes, some of which the mineowners 
might oppose strongly, others might not be so op- 
posed, but they cover a wide field when looked at all to- 
gether. 
The Home Secretary, in reply, said that although 
some amendments to the Coal Mines Regulation Act 
might be useful, he did not think that a case had been 
made out for tampering with the principle of that Act, 
or for disturbing existing reer mena He stated 
that the rules, general and ~ » were working satis- 
factorily on the whole ; he not heard until that 
day that they were inadequate. If they were starting 
anew, then some of the — might be worthy of 
consideration, but now they would cause a disturbance 
to trade’ and an unnecessary change in the existing 
law. He was favourable to shelters for the check- 
weighmen, and that relatives should have access to 
to the place of accident, so as to be able to give evi- 
dence, There was no prohibition of an inspector being 
called at the inquiry, and there was no objection to it. 
As regards timbering, he (the Home grrr & h 
to do a good deal in the special rules asked for. e 
Government had no objection to raising the age at which 
boys should enter mines to work. He could not sup- 
port the restriction of hours to eight per day for those 
under 21 years of age, nor that persons over 18 





of age should be prohibited from working in a mine if 
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they had not been down in a mine before. With those 
and other objections the Government could not support 
the Coal Mines Amendment Bill of the Federation of 
Miners. The Home Secretary intimated that it was 
intended to amend the Compensation Act. One 
curious statement, made by one of the Scotch dele- 
gates, namely, that 2000 Russian Poles, or Polish Rus- 
sians were employed in the mines of Scotland, caused 
the Home Secretary to say that the matter should be 
inquired into. It was news to him, and he was curious 
to know how they happened to get there. The dele- 
mae replied that they were brought over during the 

last-furnacemen’s strike, and after that they drifted 
into the coal mines. They were a source of danger 
through not knowing the English language. Short of 
prohibition, the Home Secretary said, he did not know 
what to do, except to print the notices in a language 
which the men could understand. The Government 
were not prepared to appoint a Minister of Mines, the 
Home Office did the work well, and things were at 
present working quite smoothly. 





The engineering trades and other iron and steel- 
using industries throughout Lancashire continue to be 
well employed, the activity so long continued being 
well maintained. The engineering branches remain 
very much the same. oilermakers report new 
orders in considerable quantity, and locomotive 
builders; and, indeed, all branches connected with 
railway work are exceediagly busy. Machine tool- 
makers are fully employed in all the leading depart- 
ments, but it is said there is no pressure of new work 
offering. Makers of textile machinery are kept going 
in most cases, the principal firms having enough orders 
on hand for the present, but new orders coming for- 
ward are said to be scarcely sufficient to replace those 
running out. So far the position is good, and the out- 
look is not discouraging. In the iron trade prices are 
still tending upward as regards raw material, but 
there is some caution as to business transactions. 
There is a possibility of dearth in the supply of raw 
iron, as stocks are very low. In the finished iron 
there is no new feature, quotations are firm at full 
rates, but buyers only purchase as required. The 
steel trade is firm as to prices, with an upward ten- 
dency for raw material. 

The advance in wages movement in the cotton in- 
dustry of Lancashire is general, formal notices having 
been sent to the employers for 5 per cent. advance, 
with a 10 per cent. in certain cases. It is expected 
that the matter will be settled without a stoppage of 
the mills. A number of employers are favourable to 
the 12 o’clock closing, and it is probable that the 
hour will be conceded. It is thought also that the 
Brooklands agreement will be revived in some parti- 
culars, so as to avoid difficulty. The joint com- 
mittee dealt with no fewer than 160 disputes during 


the past year, and only in one instance was 
there a strike. This is splendid testimony to con- 
ciliation. 





The condition of trade in the Wolverhampton dis- 
trict remains good in almost all departments. A 
brisk demand is maintained for all classes of iron, but 
recently transactions have been mostly limited to the 
supply of immediate wants. Usually there is a 
slackening off on the eve of the quarterly meetings, 
and the present occasion is no exception to the 
rule. Some heavy contracts are known, it is said, to 
be in the market for India, South America, and South 
Africa, much material for the latter country being 
for railway and bridge-making purposes. ‘There seems 
to be a general belief that the end of the war is near, 
or within measurable distance at least, and both 
makers and merchants appear to be making every 
effort to be in a position to meet any demand that 
may then be made for repairing the bridges and rail- 
ways, and extending the latter, and for the supply of 
rolling stock, all of which have suffered severe age 
during the war. While customers and merchants 
await with hope that prices will be easier, makers 
feel confident that rates will, at least, remain firm, 
and some anticipate that marked bars will again ad- 
vance. Some producers are, it is said, accepting less 
than the Association rates, but this may be exceptional 
and merely temporary. Sheets are in good request, 

alvanisers bein well supplied with orders, and a 

urther rise in values is expectud. Generally, there is 
a good demand for all sectional constructive work, for 
plates of all kinds, for rod, rivet, and strip. Steel 
continues to be in especially good demand, with no 
indication of slackening off in orders, or easier terms 
as to rates. In the iron and steel-using industries 
activity is general, some branches being only less 

than others. Engineers, patternmakers, iron- 


tre boiler, tank, and gasholder makers, bridge 
and girder constructors, smiths and strikers all continue 
busy, as also are the workers in the railway sheds. 
In the hardware branches also there is little abate- 
ment of the activity recently reported, though cost of 
ne and material is felt, by the smaller masters espe- 
cially. 





The position of the iron and steel trades in the Bir- 
mingham district, as indicated by the market at the 
end of last week, was in no way depressed; rather 
buoyant, indeed, in tone, and confident as to rates. 
Not only were the Association rates for different 
classes ob iron well maintained, but in some instances 
a premium was obtained, At the close of the month 
there appeared to be no indications of easier terms for 
purchasers, so that, when the decision is given, orders 
that have been held back will doubtless find their way 
into the market. Here, also, there are anticipations 
as to an early termination of the war in South Africa ; 
when, it is hoped, a large accession of constructive and 
other work will fall to the share of the Midlands. 
There is little to complain of as regards the iron, steel, 
and other metal-using industries, most of them con- 
tinue busy, some being busier than others, very few 
really slack. Engineers, ironfounders, boilermakers, 
smiths and strikers, and branches connected therewith, 
are well employed as a whole, and so also are the 
heavier branches of trade in the districts adjacent to 
the city of Birmingham. The numerous lighter trades 
are also for the most part well employed, with onl 
here and there a quietening down, mainly, it is hoped, 
of a temporary character. Altogether, the spell of 
activity is well maintained generally, and there does 
not sgpeee to be any apprehension of a serious slacken- 
ing off in any important branch of trade. 





The strike of rivet makers in the Staffordshire and 
Worcestershire districts, which had been going on for 
some time, terminated at the close of last week by the 
concession of 124 per cent. advance in wages by the 
masters. The strike was very quietly conducted, and 
involved a large number of hands. The concession of 
so large a percentage indicates that trade continues 
good, and also that there is a disposition to resort to 
negotiation or compromises, so as to avoid long stop- 
pages of work. The wages in the rivet, nail, chain, 
and some other branches, have not been so high for 
many years as at the present time. The Staffordshire 
a have especially benefited by the prosperity 
in trade. 





Mr. Havelock Wilson, M.P., scored a success on 
Friday last in the House of Commons. As the answer 
to his question respecting the manning of ships hired 
by the Government, as transport vessels for South 
Africa, was not regarded as satisfactory, he moved the 
adjournment of the House, which the Speaker allowed, 
more than the required 40 members supporting his 
motion. One special instance cited by Mr. Wilson 
was a transport with a full cargo of stores, the crew 
consisting of 36 men, only 14 of whom were British 
subjects. The honourable member has more than once 
called attention to the danger of employing a large 
proportion of foreign seamen on board British ships ; 
now he has won a triumph, inasmuch as Mr. Goschen 
declared that he was startled by the revelations, and 
expressed the hope that owners of vessels chartered by 
the Government would avoid the necessity of bringing 
forward such cases again. Mr. Wilson declared that 
the wages of these foreign seamen were from 20s. to 
25s. per month below the rates of English seamen, and 
there was danger in employing men who very imper- 
fectly understood the English language. 





As the Home Office regulations, affecting certain 
industries, intended to prevent what is termed 
‘*phossy jaw,” were objected to by employers engaged 
in those trades, the matter was referred to Mr. Chester 
Jones as arbitrator, whose award was made public at 
the end of last week. He has decided that makers of 
wax vestas and boxers of thoroughly dried matches 
should, in a great measure, be excluded from the regu- 
lations, as he believed there was very little danger in 
those processes. Instead of constant inspection of the 
workers by surgeon and dentist, he stipulates that all 
employés must be certified by a surgeon when taken 
on, and those engaged in the more dangerous parts must 
be seen within a month of beginning work, and after- 
wards every month. Certain processes are to be 
carried on in separate rooms, without any communica- 
tion with other parts of the factory. Ventilating fans 
and exhaust fans are to be employed in certain cases. 
Overalls are to be provided by the employers, which 
are to be washed every week, for all engaged in danger- 
ous processes. A dining-room, cloak-room, and lava- 
tory are to be attached to all factories, one a 
basin to every five employés, to be plentifully supplie 
with soap, nail-brushes, and towels.. Thus provision 
is made for cleanliness, to prevent injury to health, 
and it behoves the workers to do their part—wash and 
be clean. 





The prosperous state of trade in South Wales is 
shown by the two following facts: (1) That the wages 
of the iron and steel workers in South Wales and 
Monmouthshire have been advanced 10 per cent. (2) 
That the miners’ wages have been advanced 5 per 
cent. by the operation of the sliding scale which is 
still in force. The latter advance was declared on 
Saturday last, as the result of an audit of the coal- 





owners’ books, on the basis of prices ruling during 
the last two months. 





There is a probability of a strike of brickmakers in 
the London district in consequence of the decision of 
the employers to reduce the price from 6s. to 5s, 3d, 
per 1000. The men resent this reduction. 


The carpenters and joiners in Cheshire have obtained 
an advance of 4d. per hour, raising the wages to 8d, 
per hour. The brick setters have sent in notices for 
an advance of ld. per hour, to commence with the 
month of May. 

The dispute at Newport with the builders’ labourers, 
which has lasted a long time, and cost the Gasworkers’ 
Union about 4000/., was settled last week by the con- 
cession of jd. per hour. 





The Conciliation Board of the Scottish Manufactured 
Tron Trades have conceded another 5 per cent. advance, 
making a total increase of 30 per cent. since the Board 
was formed three years ago. 

The threatened strike of miners at the Bridgewater 
Trustees’ Collieries has been averted by the conces- 
sions made to the men. 





The strike on the Uganda Railway has terminated, 
the men in all the departments having resumed work. 





THE DEVELOPMENT OF THE MODERN 
LOCOMOTIVE, 

A MEETING of students of the Institution of Civil Engi- 
neers was held on Friday, the 23rd ult., Mr. Dugald 
Drummond, M. Inst. C.E., presiding. A paper was read 
by Mr. J. W. Cross, Stud. Inst. C.E., on “The Develop. 
ment of the Modern motive Engine.” The following 
is an abstract of the paper: The paper investigates the 
points to be considered in designing a locomotive for a 
special purpose ; the size of the wearing surfaces and the 
arrangement of the details are amongst these. A 10. 
wheel peg od engine, with four wheels coupled in 
front of the firebox, is described, and is advocated as the 
most suitable type for heavy express work. Special 
attention at aye to the design of the cylinders, which are 
placed outside the frames. Cast steel is largely used in 
the construction, for lightness and strength. The two- 
bar motion is chosen, in combination with a cast-steel 
crosshead of simple and cheap construction. This type 
of engine necessitates an unusually long ora, "ag 
but this is not considered a disadvantage, especially as 
the rod is of light and compact design. It is considered 
that plain axles, without co and sudden changes of 
section, are preferable, and wheels may safely be pressed 
on to axles of this form without fear of the result. One 
type of spring is used throughout the engine, and the ad- 
vantages of easy riding are dwelt upon. Valves of the 
piston type are placed outside the frames, and are worked 
through a rocking shaft by eccentrics, means being 
—— in the construction to obtain long eccentric rods. 

e boiler is of interest on account of its size. The 
Belpaire firebox, with sloping extension to the barrel, to 
obtain a large firebox with the size of barrel, is adopted. 
Melloid plates, hollow stays, and iron tubes are employed. 
The advantages of a large and powerful boiler are stated. 
A large engine can only be used economically on heavy 
trains of a weight suitable to its power. 

Attention is drawn to the special arrangement of blast- 
pipe, and to the construction of the smokebox. It is 
important that the steam supplied to the cylinders should 
be as dry as possible ; the method of a this is ex- 
‘meg wom The development of the American locomotive 

as been more rapid that that of the English engine, 
because the traffic in more rapidly, and heavier 
trains are run, than in this country. : 

The details and = rtions of other types are con- 
sidered. Engines which have been designed for similar 
work vary considerably in their proportions. 

A discussion followed, in.which Messrs. A. C. Kelly 
and F. A. Legge, Studs. Inst. C.E., took part. 





NAVAL ENGINEERS. 


The British Naval Engineer: His Present Position and 
Influence on Our Sea Power.* 


By Mr. D. B. Morison, Vice-President. 
INTRODUCTION. 


In these days, when the necessity for the predominance 
of British sea power is accepted as an axiom of our Im- 
perial existence, no introductory explanation need be 
offered for bringing before an Institution of Marine Engi- 
neers and Naval Architects an engineering question having 
a direct bearing upon our naval supremacy. 

Sea power is the resultant of many diverse factors, each 
one of which demands some special knowledge and ex- 
perience for its correct comprehension, and it is the object 
of this paper to draw the attention, not only of the members 
of this Institution, but of the mee oa professions 
generally, to the present position of one vitally im rtant 
element of sea power, the full significance of which they, 
by virtue of their special training and experience, are 
well qualified to understand and a) te. 

The strategical, tactical, and combative powers and 


* Paper read before the North-East Coast Institution 
of Engineers and Shipbuilders. 
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functions of a ship of war are conceived, defined, and 
executed by the administrative and executive officers of 
the Royal Navy ; but the responsibility for its creation, in 
the constructional sense, in accordance with the stipulated 
requirements, and for its ability —’ its active life to 
respond readily and effectively to the directing will of its 
commander, may be correctly said to devolve upon the 
engineering profession. : 

t is the engineer who designs and constructs the entire 
machinery of a warship. It is the engineer who is re- 
sponsible for the generation of the all-essential steam, 
and for the vast regation of complicated machinery 
for its varied utilisation, and again it is the engineer who 
is responsible for the maintenace of the mechanism of the 
entire armament in a state of efficiency. _ 5 

A modern battleship is the very embodiment of engi- 
neering constructive science in its highest form, and steam 
is the source from which its tty organ derives its 
vitality and utility, without which the entire costly crea- 
tion becomes a mere inert mass, impotent for either effec- 
tive attack or defence. 5 

The Growth of Engineering in the Navy.—The followin 
figures afford striking evidence of the enormous and rapi 
growth of our steam Navy, and of the growth in numbers 
and in relative importance of the engineering branch of 
the service. 

In 1863 the British Navy posseased only three ironclads, 
and the ships were still chiefly dependent upon sails for 
their propulsion. é 

At the end of 1882 there were about 55 ironclads ready 
for sea duty, and in 1888 there were 139 sea-going steam 
vessels in commission, : 

At the present time there are over 500 steam vessels in 
the Royal Navy, exclusive of harbour service and other 
small boats, and there are no less than 258 sea-going ships 
in commission. 

In 1898, 30 vessels were launched, having an aggregate 
displacement of 140,988 tons, and a total of 253,600 indi- 
cated horse-power. j é 

At the end of 1898, 45 vessels were building, compris- 
ing 13 battleships, 14 armoured cruisers, and 18 smaller 
craft, including 12 destroyers. 


Extract from a Parliamentary Return of Numbers of 
Commissioned Officers, Subordinate and Warrant Officers, 
Men and Boys of the Engineer Branch, Borne on the 1st 
Day of April, 1858, 1868, 1878, 1888, and 1898 Respec- 
tively, Excluding Pensioners and Reserves. 
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* Engineer students were not included in the numbers voted 
for the fleet before 1889. 


For 1899-1900 the numbars were as follow: 


Commissioned officers ae ee my 910 
Chief and other engine-room artificers... 3,024 
Stoker ratings i a 2s «» 21,472 





Making a total engineering personnel of 25,406 


The undermentioned figures will serve to indicate the 
— rates of increase of the executive and engineering 
ranches : 


j 1878. 1898. 
Executive personnel... voc. AGM 44,336 
Engineering personnel... ... 6,627 22,289 


It will be seen that the rapid development of marine 
steam engineering, and the enormous enlargement of the 
— of utility of machinery of various kinds aboard 
ships of war have created a new set of conditions, under 
which the association of engineering with naval power is 
80 intimate and pervasive that it has acquired a predomi- 
nating influence upon it. 

. Inspite of its undoubted importance, and the fact that 
it comprises approximately one-third of the total per- 
sonnel of the Navy, the engineering branch is not re- 
presented upon the Board of Admiralty, which is com- 
— entirely of political and naval executive officers. 

herefore, the Engineer-in-Chief, who is the responsible 
head of the department, is placed in a weak and subor- 
dinate position, which checks the full and free exercise 
of his experienced judgment in conformity with what he 
believes to be necessary for the attainment of the highest 
Possible state of efficiency, throughout the one primarily 
essential department of our steam Navy. 

The Education and Training of the Naval Engineer 
Oficer.—Forty years ago the qualifications required of the 
naval engineer were that he should have served an a 
Prenticeship in an engineering factory ; that he should 
pass a practical examination in the dicraft of his 
trade, and that he should satisfy the inspector of ma- 
chinery at the reserve dépét as to his knowledge of the 
component parts of a marine engine and their uses. 

; € Increase in the magnitude, complexity, and sphere 
of utility of machinery in the Navy, and the ever-growin 
numbers of the personnel falling under the departmen 
Santeol of the naval engineer officer, rendered it essential 

or the efficiency of the service that these officers should 

: on scientific attainments, and that they should 
trained in their youth in the practice of engineering 


handicraft, and to the habits of naval discipli 
pline. Arrange- 
arf Were therefore made for the systematic training of 
val engineer students at Government establishments, 





where the educational requirements, the expenditure 
incurred by parents and guardians, and the course of 
training are such that the social status and mental culture 
of the engineer culture of to-day fit them to compare 
favourably in these respects with the officers of the 
—- and other branches of = — ice. das ik 

ppointments to engineer studentships, at the 

eet | Engineering College at Keyham, are made by 
annual open competitive examinations. The students 
receive a five years’ course of combined theoretical 
and practical training. The theoretical training comprises 
mathematics, including the calculus and conics, heat, 
light, sound, electricity, statics, dynamics, mechanics, 
mechanism, hydraulics, physical laboratory practice, and 
mechanical ae 

There are also frequent lectures on steam and the 
steam engine, combustion, metallurgy, electric lighting, 
advanced mechanical drawing, and workshop appli- 
ances. The practical training includes the manipu- 
lation of hand and machine tools, pattern-making, smith- 
ing, boiler-making, and foundry work in iron and brass. 
The students are employed as opportunity presents itself, 
upon the work of erecting and repairing machinery of 
ships afloat, and on board H.M.S. Sharpshooter they 
are given opportunities for gaining some practical ex- 
perience of engine and boiler-room duties, under 
steam. 

During the fifth year, two months are devoted to ob- 
taining sume acquaintance with the elementary prin- 
ciples of ship construction and the fittings of ships; five 
months are spent in the drawing-office learning engine 
drawing and designing, the remainder of the time bein 
occupied in the preparation of drawings from his origina 
sketches. Those students who, in the final examination, 
gain 60 red cent. of the highest possible number of 
marks obtain first-class certificates, and are sent for 
one year’s further study at the Royal Naval College, 
Greenwich. 

The scientific and mathematical papers, submitted 
both at Keyham and Greenwich, show that the naval 
engineer officers are, as a body, at least as highly educated 
as the officers of the executive branch. This admirable 
system of education was instituted by the Admiralty, in 
order to obtain the same homogeneity amongst the engi- 
neer officers as is the case with the executive officers 
trained on the Britannia. This og | object has been 
and is still being destroyed, however, by the introduction 
of so-called ‘‘emergency engineers,” classified as ‘‘ tem- 
porary service engineers,” and “‘ direct entry engineers,” 
the former requiring on entry very elementary educa- 
tional attainments, and the latter passing directly into 
the Navy from various technical colleges, where the 
standard of examination is lower than at Keyham. 
There is also a total absence of training in the habits of 
naval life and discipline. 

Dearth of applicants has ap tly rendered these 
expedients necessary, but the ultimate effect would appear 
to be the gradual closing of the Keyham College, except 
for those whose parents are unaware that the same object 
may be attained by a much less expensive method. The 
natural and important question is, however, as to the 
effect of these reg pena expedients on the efficiency 
of the engineering branch of the Navy. 

A statement of the comparative cost of entering the 
commissioned ranks of the executive, engineering, medi 
and paymaster’s branches of the Royal Navy is contain 
in the Appendix A of this paper. It will be seen from a 
perusal of the statement that the costs incurred by parents 
and guardians for boys entering the executive branch is 
494/., and the engineering branch 576/. 

Cost to Country of Training Engineer and Executive 
Officers.—The cost to the country of training 265 naval 
cadets on the Britannia is 27,443/., or 1047. per cadet, 
whilst that of training 194 engineer students at Keyham 
is 11,624/., or only 602. per student. 

The last-mentioned figure does not take into considera- 
tion the fact that engineer students orm valuable 
work in connection with the construction and repair of 
machinery on ships of the Navy. : 

The total cost to the country of 697 midshipmen and 
cadets’ pay for 1899-1900 was 29,780/., or an average of 
30/. each, whilst 183 engineer students’ pay for 1899-1900 
was 1070/., or an average of 6/. each. 

The Duties and Responsibilities of the Naval Engineer. 
—Forty years ago the duties and responsibilities of the 
naval engineer officer were confined to the care, mainten- 
ance, and manipulation of the engines, boilers, pumps, 
pipe connections, the sluice valves between the compart- 
ments, and all sea inlet valves. Sit 

Some conception of the onerous duties and vast respon- 
sibilities which now devolve upon the chief engineer of a 
modern warship may be obtained from a perusal of the 
following extract from the Queen’s regulations, stating 
the items of machinery and parts of the — which are 
placed in his care, and for which he is held personally 
responsible. d 
1. The machinery and boilers of the ship and boats (the 
Terrible and Powerful have 48 boilers and 25,000 indi- 
cated horse-power engines, and cruisers are now build- 
ing with 30,000 indicated horse-power engines; many 
ships have four steamboats). 

2. All auxiliary machinery, for whatever purpose fitted. 
3. All pumps, with the pipes, cocks, and valves belong- 
ing to them. 

4, All distilling apparatus, &c. 

5. All gun mountings arid torpedo carriages. 

6. Propeller lifting —- 

_7. All steam and hydraulic, pumping, and other en- 
gines for — and working the —_ = supplying 
rman “see and for turning turrets, bettes, plat- 

‘orms, &c. 


windlass, and steam steering engines and steering gear as 
far as the rudder, with spare for the same. 

10. Hydraulic jacks, with the exception of those in the 
gunner’s charge. 

11. Steam winches and gear for hoisting in torpedo and 
other boats. 

12, All watertight doors and sluice valves, includin 
horizontal trap-and-flap doors, as well as vertical leased 


ors. 
_ 13. Steam fire engines. and all pipes, cocks, and valves 
in connection with the fire main. 

14, Instruments and for telegraphing signals in 
connection with the machinéry. 

15, Whitehead torpedoes, submerged discharge tubes, 
and gear for oes. 

16. All air compressing machinery, reservoirs, sepa- 
rators, and charging columns. 

17. Electric light engines and dynamos. 

18, All flooding gear, including valves, cocks, pipes, 
and other fittings. 

19. Refrigerating machinery. 

20. All such other parts of the hull, double bottoms, 
and exposed iron surfaces as may be in his care, either 
wholly or jointly with other officers. 

Items 5, 7, and 15 should be specially noted. 

In addition to the above, the tions also state: 
“That the chief and other engine-room artificers, and 
chief and other stokers, are to under the immediate 
direction of the engineer of the respective watches, the 
engineer officer to be responsible for the general decorum, 
good order, and cleanliness of the engine-room, and he 
will see that the engineers and the other persons employed 
under his control perform their duties with promptitude 
and to the best of their abilities.” Duties of an execu- 
tive nature connected with evolutions and inspections of 
the engine-room ratings and their clothing, devolve 
oem him, and make an appreciable demand upon his 

me. 

The chief engineer is also responsible for the whole of 
the clerical work connected with the department, but as 
no special clerical assistance is provided, a certain propor- 
tion of the valuable time of this officer, and almost the 
whole time of one of his highly trained assistants, is un- 
profitably expended in that direction, It is obvious that, 
if he is to successfully perform his varied and important 
functions, the naval Ce mre officer must not only possess 
high professional qualifications, but must also be endowed 
with considerable administrative capacity, resourceful- 
ness, and decision of character. 

The marvellous progress which has been made in war- 
ship design and marine engineering, and the consequent 
growth of the duties and responsibilities of the naval 
engineer, will, perhaps, be better ised from an inspec- 
tion of the descriptions of typical warships contained in 
Appendix B. 

The Dearth of Naval Engineer Officers.—The number 
of engineer officers borne upon Her Majesty’s ships of 
war is dangerously inadequate for the correct and com- 
plete fulfilment of the multifarious duties to be performed 
in accordance with not only the exacting letter of the 
Queen’s regulations, but with the mere practical neces- 
sities of efficiency and safety. In this connection the 
following ees ae ge statements of the complements of 
officers provided on board certain men-of-war and ships 
of the mercantile marine are significant and interesting. 

It is true that the machinery equipment, and the con- 
Gitions to be fulfilled upon a man-of-war and a mail 
steamer, are so different that the relative values of the 
engine-room complements cannot be determined from an 
———— of the mere numbers : but, as those differences 
call for much larger complements on men-of-war, they 
ey emphasise the disproportion revealed. 

-M.S. Terrible, of which a full description is given 
in Appendix B, is fitted with two sets o or 
sion engines capable of developing a total of 25,000 
indicated horse-power. She carries one fleet engineer, 
one engineer, five assistant engineers, and one artificer 
engineer—a total of seven commissioned and one warrant 
engineer officers. In addition there are three chief en- 
gine-room artificers, and 15 engine-room artificers ; but 
the artificers, although mechanics, have no direct re- 
sponsibilities. : : : 

Neither the chief engineer nor his senior assistant can 
take regular watches, as their general supervision must be 
constantly exercised over the whole of the machinery 
throughout the ship, and it must be remembered that a 
large portion of the time of the chief engineer, and almost 
the whole of the time of one assistant engineer, is absorbed 
in the clerical duties appertaining to the department. 
Therefore, there are only six engineer officers available 
for regular watch-keeping, although the Admiralty in- 
structions state that the officers must personally superin- 
tend, and are held res: ble for the whole of the work 
of the department. an example of the strict inter- 
pretation of this regulation, the Court Martial held upon 
the chief and senior engineers of H.M.S. Blake may be 
cited. These officers were severely reprimanded and dis- 
missed their ships for not having personally superintended 
the fitting of water-gauge glasses by an artificer, at a time 
when important work connected with getting the ships 
under way demanded their attention elsewhere. 
The Cunard Company’s Royal Mail steamship Lucania 
is fitted with twin-screws, and two sets of bay expansion 
engines capable of developing a total of 28,000 indicated 
pong Hoe . Each set oi engines we cylin- 
two high pressure, 37 in., one in pressure, 
79 ins; two ow , 98 in. ; the stroke being 69 in. 
The steam is supplied by 12 main and two auxiliary 
boilers having a total number of 102 rac oy — 
auxiliary machinery comprises air, circula ating, ’ 
ilge and fire pumps, evaporating and dis plant, 








8. All ventilating —— and gear. 
9. Capstan engines, shafting and spindle of capstan and 





bilge 
electric light and peteiguesting engines, and the 
pa deck patie Nan She carries 22 engineers, of whom 
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10 held first-class and three second-class Board of Trade 
certificates, two electricians, one boilermaker, 24 greasers, 
78 firemen, 60 trimmers, two storekeepers, and two don- 
keymen. There are seven engineers on each watch. _ 

The White Star Company’s co Mail steamship 
Oceanic is fitted with two sets of triple-expansion a 
capable of developing a total of 28,260 indicated horse- 

wer. She carries 23 engineers, of whom about 15 hold 

rst-class Board of Trade certificates, and 34 greasers and 
water tenders. There are seven engineers on each watch. 

H.M.S. Vengeance, first-class battleship, fully described 
in Appendix B, is fitted with two sets of triple-expansion 
engines, capable of developing a total of 13,500 indicated 
horse-power, Vessels of this class carry six engineer 
officers. There are, in addition, three chief engine-room 
artificers and nine engine-room artificers. One repre- 
sentative vessel of this class, at present in commission 
in the Mediterranean, carries one fleet engineer, one 
engineer, and four assistant engineers (of whom no less 
than three are seen ay fa ‘ gi 

The Cunard Company’s Koyal Mail steamer Umbria is 
fitted with one set of engines of 14,500 indicated horse- 
power. She carries 10 engineers, of whom 5 possess first- 
class and 2 second-class Board of Trade certificates ; 2 elec- 
tricians, 1 boilermaker, 9 greasers, 54 firemen, 40 trimmers, 
1 storekeeper, 1 donkeyman. There are three engineers 
on each watch. : 

First-class cruisers, fitted with two sets of engines of 
as much as 16,500 total indicated horse-power, 30 Belle- 
ville boilers, and about 72 auxiliaries, carry from six to 
seven engineer officers. From four to five of these officers 
are ‘‘assistant” or ‘‘ probationary assistant” engineers, 
most of whom are mere youths with from two or three 
months’ to two or three years’ sea-going experience. 

H.M.S. Crescent, a first-class twin-screw cruiser, of 
10,000 indicated horse-power, natural draught, and 
12,000 indicated horse-power, forced draught, which is at 
present the flagship on the North American Station, 
carries one staff engineer, one engineer, and three 
assistant engineers. 

In a well-known line of mail steamers running to South 
Africa, the twin-screw boats, fitted with two sets of 
engines, having a total of 10,000 indicated horse-power, 
carry 13 engineers, of whom nine possess Board of Trade 
certificates. There are four engineers on each watch. 
Innumerable comparative instances might be cited, but 
the above will suffice to reveal the great disparity between 
the complements of engineer officers carried in the Navy 
and the mercantile marine respectively. On ships of the 
Royal 7 the ratio of engineers to men ranges from 
1 to 21 in battleships, to 1 to 37 in ships of the Terrible 
class, and rises as high as 1 to 48 in some destroyers. 
Taking the Lucania and Oceanic as typical examples of 
mercantile marine practice, the ratio of engineers to men 
is about 1 to 8. 

It should here be stated that the naval complements 
cited above are those provided in time of peace on board 
ships in commission on the most important stations. 

me slight idea of the character of the complements 

of engineer officers, which will be available when the 

whole of our Navy is mobilised on a war footing, may be 

obtained from a perusal of the following extract from a 

mphlet entitled ‘‘The Royal Naval Engineer as 
tudent and Officer”: 

“It is a noteworthy fact, showing how desperately 
shorthanded the Navy is for engineer officers, that durin 
the manceuvres just completed, 1899, more than one-hal 
of the Royal Naval Engineers who have directed and 
assisted in the work of the engine-room staff on all the 
cruisers and battleships engaged, have only had two 
years’, or even less, service in the Navy (some 35 or 
40 of them passed out from the Royal Naval Engineering 
College last June). Each of these young officers is now 
expected to do the work which, 10 years ago, was 
allotted to two Royal Naval Engineers, and which in 
time of ‘real’ war it would be utterly im ible for 
them to perform. It is doubtful whether, if reinforced 
to the extent of one-third their present numbers, the 
would even then be on a sufficiently strong war footing.” 

A large proportion of the junior engineer officers 
attached to ships in commission have had less than two 
years’ service, and many of them have had only a few 
months’ experience afloat. These inexperien junior 
engineers are, of course, quite unfitted for independent 
action and responsible duties. They have to be trained 
by the seniors, and are consequently for at least two 
years a source of extra anxiety and work rather than 
effective assistance. 

When the young engineer leaves Keyham and joins 
his first ship, he is absolutely lost, because he has not 
yet learned the practical significance and bearing of 
the theoretical knowledge which he has acquired, and 
he is therefore quite devoid of that judgment, resource, 
and confidence which can only be created by long and 
intimate acquaintance with the machinery. These young 
engineers should undoubtedly be borne as supernumeraries 
for training, and should not form part of the engine- 
room complement amongst whom the responsible work 
has to be distributed. 

In estimating the relative values of naval and mercantile 
marine engine-room complements, it must be remembered 
that in mail steamers and other high-class high-powered 
vessels in the merchant service, the engineers are most 
carefully selected from the large number which is avail- 
able, and that a considerable amount of previous experi- 
ence in ea ed duties afloat is an essential qualifi- 
cation for the recipient of an appointment as a responsible 
watch-keeping officer. 

It is also customary for the members of the engine-room 
staff to remain for long periods in one ship. They are 
thus enabled to become thoroughly familiar with the 
minutest details of the machinery, and the ees Lae 

ence 


ciation of the men creates a feeling of mutual con 





and interest, which cannot but tend to enhance the 
efficiency of the whole body. It is a fact well known 
amongst the ible heads of our engineering indus- 
tries, that of the total number of boys who serve an 
apprenticeship in engineering establishments, only a ve 
small percentage are endowed with those qualities whic 
enable them to emerge from the crowded ranks of 
mediocrity. : : 

In the Navy, every beng student who succeeds in 
peoing out of the Royal Naval ane wage College at 

eyham automatically rises through the various ranks 
until he attains a position involving great responsibili- 
a Sag demanding exceptional qualities for their proper 
fulfilment. The number of students entered is small, 
and the demand for officers is great. Therefore, on the 
one hand, the law of averages precludes the possibility of 
obtaining an average sample truly representative of the 
material obtainable in such a country as our own ; whilst, 
on the other hand, the necessity for replenishing the 
ranks to compensate for the depletion due to promotion, 
retirement, and the ever-increasing number of our ships, 
further prevents the continuous maintenance of a high 
standard of excellence. 3 

_ The conditions and exigencies of the naval service give 
rise to very frequent changes in the composition of the 
engine-room staff of a ship; and it is a very usual occur- 
rence for a ship to enter upon a commission, and partici- 
pate in complicated fleetb manceuvres, or to start out 
upon a long voyage with an engine-room complement 
comprising a preponderating proportion of officers and 
men who are total strangers to her machinery. This is, 
no doubt, unavoidable ; but iv surely indicates that naval 
engineer officers, who are called upon to undertake respon- 
sibilities under such conditions, should be engineers of 
exceptional —) and ripe experience. 

Mr. Frank T. Bullen, who is himself an ex-officer in 
the merchant service, in his highly interesting little book 
entitled ‘“* The Wa: ey Have in the Navy,” describing 
his experiences on the first-class twin-screw battle- 
a rs (10,000 indicated horse-power natural draught, 
and 12,000 indicated horse-power forced draught) during 
the manceuvres of 1899, makes the following statement 

ing the engine-room complements in the Navy: 

**Tt is, no doubt, a bold assertion to make, but from a 

rsonal comparison of the two, I fee] perfectly justified 

in saying that, in both men and morale, a first-class 

battleship is far worse —— in the engineering de- 
partment than any ordinary liner. 

“The following figures will not appeal, of course, to 
landsmen very much, but to sea engineers unacquainted 
with the Navy they will be terrifying. For the battle- 
ship whose complications I have been describing above— 
one fleet engineer, one engineer, and four assistants, the 
oldest of whom is 23 years of age, and the youngest just 
out of Keyham College. 

‘*Is it any wonder, then, that the chief engineer is 
practically always on duty? He trusts his young con- 
fréres fully, as he must do if he would remain sane ; but 
at the same time he must be ready to rush to their assist- 
ance at any moment. 

‘*Beneath the assistant engineers come three chief 
engine-room artificers (E.R.A.), and beneath them, again, 
the engine-room artificers, of whom there are nine. 
These hold the rank of chief petty officers and petty 
officers respectively, and, as in the deck departments, 
they are the backbone of the engine-room. But they are 
not responsible men. If they fail at any time, it is the 
engineer’s blame, and his punishment for a failure he 
was absolutely powerless to foresee, or attempt to pre- 
vent, is infinitely greater than theirs. 

** In the stokeholds there are six chief stokers, 11 first- 
class leading stokers, five second-class leading stokers, 
and 108 stokers, all of whom are under the immediate 
supervision of the youth who happens to be on watch at 
the time as assistant engineer. And, as if that were not 
enough work for these young men, one of them must 
expend most of his time in purely clerical duties—for, 
unlike any other department of the ship, there is no clerk 
allowed for the engine-room staff.” 

And, later on, in Mr. Bullen’s concluding remarks 
upon the engineering department, one finds the following 
significant passage: ‘‘I think I have said enough, even 
in these few lines, to show why the berth of naval engi- 
neer becomes harder and harder to fill ; and it becomes 
necessary to trust the engines of our most gigantic men- 
of-war to clever but inexperienced lads, under the control 
of one older man, whose responsibilities are so tremendous 
that he dare not think of them.” 

Undermanning in the Engineering Department.—Un- 
fortunately the weakness of our naval engine-room com- 
plements is not limited to a lack of numbers and experi- 
ence in the ranks of the engineer officers. Owing to the 
normal state of prosperity of skilled mechanics in this 
country, it has not n ible to obtain a sufficient 
number of thoroughly skilled artificers ; and in order to 

rocure the numbers provided for in the Estimates, it 

as unfortunately been necessary to admit a large pro- 
portion of men of inferior capacity. The engine-room 
artificer is a most valuable and indispensable member 
of the engine-room staff, and it is highly desirable that 
means should be devised for inducing the right class of 
men to enter the service. The stokers are drawn from 
various classes of unskilled labour, and the vast majority 
of them have had absolutely no experience of boilers or 
machinery before entering the Navy. There is nosystem 
for effectively training stoker recruits in stokers’ duties 
before drafting them to ships in commission, and it is 
customary for about one-third of the total number of 
stokers on a ship to be absolutely green hands. The 
minute subdivision and wide distribution of the coal 
bunkers on board men-of-war necessitates the employ- 
ment upon the work of trimming and passing 7 of a 
number of men which is out of all proportion to the re- 





quirements in the merchant service. This point is well 
— out in the following extract from a series of 
articles entitled “‘The Engineers of the Royal Navy,’ 
which appeared in The Engineer last year : 

‘* Quite recently one of our large and modern cruisers 
ran a trial of 60 hours’ duration at about seven-eighths 
of her maximum indicated horse-power ; this entailed the 
additional services of 60 seamen to enable the coal to be 
trimmed with sufficient rapidity to supply the boilers, 
She, like many others, has about 50 coal bunkers. This 
is a condition that would obtain every day in war time, 
when these seamen would be required for other duties 
and could not be spared for such work, and it clearly 
shows the weakness of the stoker complements.” 

It is an astonishing fact that in 1892, at a time when 
the Navy was in a state of rapid development, and the 
engineering personnel was § y known to be inade. 
quate, the of Admiralty decided to reduce the 
engine-room pn te een by about 12 per cent., the change 
involving the substitution of chief stokers for a certain 
proportion of artificers, thus effecting a reduction in 
mechanical skill is well as in the numbers of the engine- 
"ithe ‘unpopularity of th b 

© unpopularity of the engineering branch of the 
Royal Navy, and the co uent difficulty experienced in 
obtaining the required numbers of officers and men of the 
various ratings, have led to expedients being adopted at 
various times to fill the gaps. These expedients have 
invariably involved a lowering of the standard of both 
officers and men, which is highly detrimental to the 
efficiency of the service. 

At the present time it is impossible to provide full 
engine-room complements for the whole of our ships in 
the event of mobilisation, and even if it were ible to 
provide the mere num it must be remembered that 
under the existing system the engine-room complements 
of the majority of the ships would contain so large a pro- 

rtion of inexperienced junior officers, artificers of in- 

erior skill, and stokers without any knowledge of boiler- 

room duties whatever, that it would be nothing short of 
miraculous if the conditions attending actual warfare did 
not lead to disaster. 

There is a popular belief, which has certainly not been 
discouraged by official utterances, that in time of war 
the military spirit and patriotism of the engineers and 
mechanics employed in the mercantile marine, and in our 
shipbuilding and engineering industries, will lead them 
to offer their services to the Navy in such numbers that 
all deficiencies of personnel can be made good. This is 
a most dangerous belief, and it will be an evil day for the 
nation when it depends for its success in a naval war upon 
its realisation. The very special character of the boilers 
and machinery in use upon modern warships renders it 
quite impossible for even a sea-going engineer from the 
merchant service to me sufficiently familiar with 
them to fit him for responsible duties in less than two or 
three months. In the case of a landsman, it: would take 
that time for him to a oe the sea-habit alone, and con- 
siderably longer before he would become a useful member 
of the engine-room staff. 

Moreover, the conditions under which the duties of 
the engineering staff would have to be executed in time 
of war are so peculiarly trying that — discipline and 
mutual confidence are essential to their satisfactory per- 
formance, and these qualities can only be created by long 
training and association. : 

Weighty testimony to the supreme necessity for main- 
taining a high standard of excellence in the engineering 
branch of the Navy is gp the following extract 
from an article entitled ‘Readings from Experience 
in Naval Engineering” (which appeared in_ the 
‘* Engineering azine” for March, 1899) by Rear- 
Admiral George W. Melville, who by his great pro- 
fessional attainments and far-sighted policy, iv his 
capacity of Engineer-in-Chief, has contributed so much to 
the creation of the present high state of efficiency of 
the engineering department of the United States 


Navy: 

* The utter failure of Cervera’s fast armoured cruisers, 
which had trial speeds of 20 knots, to escape from the 
United States vessels at Santiago, none of which were 
making 17, shows the disastrous results of discourage- 
ment of the mechanic. As we now know, the condition 
of the two fastest ships at Santi the New York, and 
Brooklyn, was such that only half-power could be used 
immediately, and it seems almost certain that, had 
Cervera’s ships been able to make their maximum speeds, 
they would have escaped. The mechanical instinct, too, 
is just as important for the care and manipulation of 
the modern guns and turrets as for the care and manipu- 
lation of the motive power, and I believe that in this 
respect also the ni antec, aptitude of the American 
people was an important factor in the victory.’ : 

The Present Position of Engineer Officers.—The eng}- 
neer officers have published a statement of the reforms 
which their experience leads them to believe to be neces- 
sary, in the interests of the efficiency of the engineeripg 
department of the Navy. That statement is so clear 
and concise that it has been deemed advisable.to append 
it to this paper in its entirety. (See gE a). 

The engineering department of the Royal Navy is 1n- 
cluded in the civil branch of the service, the whole of 
which is subordinate to the executive or military branch, 
and the officers of which receive no military rank or title, 
and are not empowered to a’ ment to their 
de ental subordinates for any offence whatever. S0 
called “relative” rank has i to naval engi- 
neers, a tly with a view of simply defining their 
order of p ence as commissioned officers in Her 
Majesty’s service, but it carries with it absolutely no 

wers affecting the performance of their duties. 

hroughout their active career they remain Mr., 
and are retired as civilians, with no mark or outward 
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sign to denote that their lives have been spent as officers 

in a military service. : : 

The civilian rank of the engineer officer and his conse- 
quent inferiority to every officer of military rank places 
him in many anomalous and humiliating po and 
completely undermines his authority over the men in his 
own department whom he is expected to control without 
being invested with any powers of punishment or reward. 
If an offence is committed, the engineer officer and the 
defaulter appear before the commander at the hour ap- 
pointed for dealing with offences. In many cases the 
offence is pe as y and the commander, being possibly 
unable to appreciate its gravity, may consider it trifling 
and merely sentence the man to be punished by standin 
at attention for so many hours and looking seaward. If 
the commander considers the offence grave, then the 
engineer and the man resume their duties and re-appear 
ve the captain the next day. The offender is never 
sent to work out his punishment in the engine-room, but 
always on deck, and always unremuneratively, as regards 
the engineering department, so that a calculating criminal 
engaged in a boiler-room or bunker in the tropics may com- 
mit an offence with considerable personal advantage. To 
fully appreciate the evil effects of this deplorable system, 
it must be remembered thatstokers, unlike seamen, enter 
the service at an adult age, and are, therefore, not trained 
from boyhood under strict naval discipline. They are 
as untrained as many of their brothers in the mercantile 
marine, and are correspondingly difficult to manage. How, 
then, is it possible that under such conditions the civilian 
engineer officer can get the t work out of his men? 
Tfthere is one department in a modern warship in which 
officers require to be vested with plenary authority, 
surely it is in the engine department, where the work is 
of the hardest and most trying nature, and also of such 
technical importance that trifling carelessness might 
easily result in serious co uences. To those of our 
members who are superintendent engineers, the wonder 
will be that such a system can produce anything but 
failure, as it is in direct opposition to what experience 
has shown to be necessary for success, both in industrial 
establishments and upon ships of the mercantile marine. 
Failure is ahead, however, and all that is required to 
develop it is a naval war. : 

Those officers in the highest ranks of the service, who 
are responsible for the policy of witholding executive 
rank from engineer officers, are surely adopting a very 
dangerous course. Such a change would in no way lessen 
the power of the executive branch, whose assumed in- 
terests they are now too jealously guarding, whilst it 
would vastly increase the efficiency of a branch which 
deserves all the assistance and encouragement which can 
be given to it. It can only be presumed that they do not 
realise the evil effects of their policy, though it is very 
difficult to believe that they have failed to hear the 
warning voices of those influential and competent 
authorities who have long predicted the disastrous 
consequences which must inevitably ensue when the 
Navy is called upon to pass through the crucial test 
of battle. 

The systematic repression of the engineer as an indi- 
vidual has no effect, per se, —< that of making the 
service unpopular for engineers, but its bad effect upon 
the general efficiency of the entire engineering branch is 
undoubted, and constitutes a danger which should be 
recognised and dealt with. 

Our engineer Members of Parliament are, of course, 
fully aware of the danger, and that they do not succeed 
in causing its removal clearly shows how powerful are the 
reckless opponents of reform. : 

It should be clearly understood that the object of this 
paper is not to advocate that engineers should hold mili- 
tary rank merely to satisfy personal vanity, as they, no 
doubt, rightly consider that their profession of engineer 
does not require further adornment. ‘The question is, 
therefore, not personal but national, and resolves itself 
into whether the efficiency of the engineering branch can 
be increased. It is immaterial to the nation whether or 
not the oy ean as an individual objects to be classed as 
& civilian having no executive control over his men, but 
in a naval action it may make the utmost difference to 
the nation if the artificers and stokers give a a Hi inter- 
_— to the rank of Lieutenant Smith, R.N,E.C., who 

‘as power to punish offenders when on duty, than they 
do to civilian Mr. Smith, who has no such power. There 
are no men who have a greater respect for the power 
which rank confers than sailors and soldiers, and is is 
absolutely unquestionable that the efficiency of the entire 
engineering branch would be very largely increased if 
those officers were formed into a military corps, and 
vested to deal with all minor offences, such as are now 
dealt with by commanders. It would seem unneces- 
sary that power to punish should be extended beyond 
those offences committed when on actual duty in the 
engine department, as all offences when off duty could 
- oo with by the commander or captain, as at 

Still another feature of the utmost value accruing to 
the change would be to popularise engineering in the 

avy. The effect of the policy of repression is dis- 
poet, and when parents appreciate the present position 
they will very naturally dissuade their sons from becom- 
ing naval engineers. This result is aiready being felt, 
hae although we are told in Parliament that there is no 
lack of engineers, yet the fact remains that notwithstand- 
ing the great efforts which are being made, their numbers 
are very disappointing. 

PP cme are other aspects of this question of rank which, 
ough apparently more sentimental and personal than 
tical and national, have nevertheless a very direct 

Setioe upon the efficiency of any officer in a fighting 


Tt is well to remember that it is only sentiment in one 





form or another that impels men to risk their lives, and 
ais them down if need be, for their pag 

n this connection may be quoted the following extract 
from a speech by the Marquis of Landsdowne, relating 
to the concession of mili rank and title to Army 
medical officers: ‘* I sometimes hear it said, ‘ What 
does rank matter? Is not the title of doctor or surgeon by 
itself to be regarded as a title which anyone would be 
proud to bear without further adjuncts? I think the 
answer to that is that in the Army rank is the outward 
and visible sign of consideration and authority, and that, 
although a ‘man may be a man for all that,’ it is neces- 
sary, if he adopts the military profession, that he should 
have a military stamp to distinguish him, and to secure 
him his proper place amongst his comrades.” 

It is interesting and suggestive to recall the fol- 
lowing passage from a speech made by Mr. Goschen in the 
debate on the Navy Estimates, 1877-8: ‘‘It (rank) was a 
matter of extreme Lay og to the well-being of the 
ships, and it ought to be dealt with in a broad and com- 
prehensive manner. If the engineers were to have equal 
pay with the other branches of the service, but inferior 
rank, that branch would not attract equally able and good 
men. We had to think of the safety of our ships, and to 
consider whether the authority of engineer was so great 
and so well-defined as it ought to be.” 

The Pay of Engineer Officers.—An inspection of Table I. 
in the Appendix will reveal the fact that the engineer is 
at a distinct disadvan’ in the matter of pay. 

A sub-lieutenant can me a lieutenant at 23 years 
of age, after three years’ service, and he then has his pay 
increased from 5s. to 10s. per day, which latter rate is 
only attained by the engineer after nine years’ service, 
when he is usually about 30 years of age. The engineer 
has to serve 11 years before he obtains 11s. per day, 
whilst the naval surgeon receives 11s. 6d. per day when 
he first enters the service at 21 years of age. The engi- 
neer continues to receive lls. per day until he is 34 
years of age, whilst in the meantime the rates of pay 
obtained by the naval surgeon and the paymaster rise to 
21s. and 153. per day respectively. At 35 years of age 
the executive officer has generally attained the rank of 
commander, with 20s. per day. The surgeon is then in 
receipt of 21s., the paymaster of 15s., and the engineer of 
14s, per day. and it is only at 47 years of ago that he 
becomes a ** fleet engineer” and receives 203. per day. 

The maximum rates of pay for fleet surgeons, fleet pay- 
masters, and fleet engineers, are 33s., 33s., and 26s. per 
~ respectively. : 

ingineer officers, when in charge of the machinery on 
one of Her Majesty’s ships, receive, in addition to the 
above-mentioned rates of pay, an allowance called ‘‘charge 
money,” which varies from 1s. to 9s. per day, according 
to the size of the ship and the character of her machinery. 
This allowance is not taken into account for leave, inva- 
liding, or superannuation. The rate of “‘charge pay” 
relatively to the responsibilities incurred by the ——— 
has been decreased during the + 12 years. Twelve 
years ago the chief engineer of H.M.S. Polyphemus 
(2640 tons, 5500 horse-power) received 9s. a day charge 
pay, and had five or six assistant engineers to help him. 
Now, such monsters as the Powerful (14,000 tons, 25,000 
horse-power) only entitle their fleet engineers to 9s, a day, 
and he has only seven officers; while, to make matters 
equal, patty, as the French proverb has it, by way of 
encouraging all the others, the Admiralty have cut down 
the charge pay of all the ships of the Polyphemus type 
to 6s. per , and only allow two assistant engineer 
officers, thus saving large sums at the naval engineers’ 
expense. 

It may be mentioned here that officers of the executive 
branch also receive various extra allowances for command 
and special duties, of which the following are representa- 
tive examples: 


‘ Special Allowance. 
Rank. Special Duty. Per Annum, 
£ 
Sub-lieutenant... . Navigation 45 
Lieutenant... me PY 73 
Navigating lieutenant { yom of } 27 
Senior lieutenant of a 
ship ... aS <i cial ‘din 45 
: : ‘orpedo duty 
——e of sight { or gunnery 63 
y duty 
Lieutenant i acne ‘ * poe 
‘ mman rom 91/. to 3287, 
Captain... { money per annum. 


As illustrating the relatively inferior prospects to engi- 
neer officers in the service, of engineer officers, it may 
here be stated that out of a total number of 910 engineer 
officers there are at the present time a Ors who hold 
the relative or nominal rank of captain. This is a propor- 
tion of lin 60, whereas out of a total number of 1940 
officers in the executive branch there are 73 admirals and 
193 captains, or a proportion of lin 74. | 

About eight years ago the optional retirement of engi- 
neer officers at 50 years of age was suspended, and ire d 
were com d to serve an additional we whic 
has recently been reduced to three years. is neither 
more nor less than a breach of the contract which was 
made with the engineer officers when they entered the 
service. The extension: of the period of service also 
seriously retards the promotion of the junior ranks. — 

On reference to Table I. in the Appendix it will be 
found that the engineer officer is also placed at a disad- 
vantage in respect of the pensions conferred upon him 
when retiring at various ages. ; j 

When one considers the comparative duties and re- 
sponsibilities of the officers of the various branches of 
the Royal Navy, it appears to be nothing less than 


absurd that the engineer officer should be placed in a 
position of such inferiority relatively, not only to officers 
of the executive branch, but to officers of the medical and 
paymasters’ branches. 


(To be continued.) 








THE IMPERIAL JAPANESE NAVY.* 

By Rear-Admiral C. C, P. FrrzGeraup, Associate. 

Ir is thought that a short account of the Navy of Japan 
will be of interest to the members of this Institution; and, 
having lately returned from that country myself, and had 
the og yo of seeing some of their ships and dock- 
yards, I have undertaken to collect a few facts and 
on the — with the view of nrg Som before this 
meeting. The rise and development of the Japanese Navy 
is, probably, without pi ent in the world’s history. 
When I visited Japan for the first time, in 1858, the Navy 
consisted of some junks, and a few ships which were said 
to have been built and rigged on the models of Dutch 
ships of the seventeenth century, and they certainly 
looked like it. 

In July, 1858, Her Majesty Queen Victoria presented 
the Mikado with a small steam yacht of about 400 tons. 
She was called the Emperor, and was presented at Yeddo 
(Tokio) by Lord Elgin to the Japanese Commissioners 
deputed by the Shogune to receive her. The Mikado did 
not make use of her; at that time he was not allowed out. 
I believe this to have been the first steamship possessed 
by Japan. 

The first real start made by Japan in the production of 
a modern Navy seems to have been the purchase of the 
ironclad Stonewall Jackson from the United States 
Government in 1866. She was a small ship of only 1300 
tons burden, but she carried a 10-ton gun, besides some 
smaller ones, and was a powerful ship of her day ; she 
was re-named the Adzuma. 

The first ship built in England for the Japanese Go- 
vernment was the Foo-So. She was built.at Poplar by 
Samuda, from designs by Sir Edward Reed, and was 
launched in April, 1877. She was a broadside central 
battery ship, barque rigged, 220 ft. long, 48 ft. beam, 
3718 tons, double screw, speed 13 knots, engines by Penn. 
This ship was followed by the Kon-go, Hi-yei, and 
Rin-jo, 8 ironclads not exceeding 2300 tons, bub 
carrying powerful armaments for their size. There were 
also about half a dozen unarmoured ships of little fighting 
value. This was the state of the Japanese Navy in 1880. 
Five years later (1885) Japan had only added one small iron- 
clad to this list ; but there were “‘ built and building” for 
her several fast and powerful cruisers, armed with Krupp 
and Armstrong guns. The ironclads, with the exception 
of the Foo-So, were built of wood. Five years later 
(1890) she had again only added one ironclad to her list, 
in the shape of an armoured pms 3 but she had by 
this time provided herself with a considerable squadron 
of fast and well-armed cruisers, built in various foreign 
countries, 

_ By 1895, although she had not actually added to her 
list of armoured ships, there were building for her in 
England two battleships of the most powerful type, ex- 

ing 12,000 tons displacement, and with a proposed 
speed of 18 knots ; she had also added considerably to her 
list of fast cruisers. One of these—the Yoshino—built at 
Elswick, had a measured mile speed of 22.5 knots. There 
can be no doubt that the Chino-Japanese war gave an 
immense impetus to the development of the Japanese 
Navy ; not only were ships captured from the Chinese, 
some of which were repaired and are now in commission, 
but large orders were placed abroad for warships of all 
classes, including torpedo craft, and the Japanese also set 
to work to build ships in their own dockyards. The 
Japanese Navy now stands as follows, eliminating ships 
which appear to be of insignificant ting value, but in- 
cluding those which are expected to be ready during the 
current year : 


Battleships. 
Fuji ava «+ «Thames Iron Works. 
Yashima ... ‘ii ee Elswick. 
Shikishima sas Thames Iron Works. 
Asahi... sik es John Brown and Co. 
Hatsusi ... oe ake Elswick. 
Mikésa ... is .. Vickers and Co, 


My oi are first-class bentennine, in - fullest sense of 
the term, ranging in rom the 12,300 of the 
Yashima to the 15,000 of the heat Hatensi ead Mikdsa. 
The s are all at least 18 knots, and they are armed 
with the most powerful modern guns, and considerable 
areas of their sides are protected by the latest and most 
up-to-date face-hardened armour. Four of the six carry 
more armour and more guns than British first-class 
battleships, but less coal. There is also the Chinyen 
fave Chin Yuen), captured from the Chinese, German- 
uilt. I have seen her quite lately. She has been 
thoroughly repaired, and is now in commission; and, 
——o ~ wanes be ae ‘= a os battleship, 
of only tons, an ts speed, she is a power- 
ful ship of her class. Taare austen thee oeal ieee 
clads—Fuso, i ho and Kon- built in England in 
the seventies (before alluded to), and the Hei-Yen, cap- 
tured from hinese; they are of very small fighting 
value, and three of them are used as training shi 
Armoured Cruisers.—Although Japan won the battle 
of Yalu with second-class cruisers fighting against ar- 
moured ships, her statesmen are not under the delusion 
that : —- —- : te Fagg sufficient to ee 
growing of their rapi ex ing empire, 
they are, therefore, adding to the fleet six very powerful 








* Paper read before the Institution of Naval Architects. 
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armoured cruisers of about 9800 tons displacement and 
about 20 knots speed : 


. Tons. Speed. Armament. 
— oe Four 8-in., fourteen 
ia ma -\ 9750 21.5 6-in., and twelve 
ol | er 


These are all Elswick ships, designed by Mr. Philip 
Watts. The Tokiwa and Asama are completed, the 
Idzuma will be delivered about the middle of this year, 
the Iwate towards the close of it. The Adzuma, of 


9436 tons, but the same armament, and 20-knot oo. Nag 
ire, 


is building at St. Nazaire, , the Société de la 

and is to be ready this year. The Yakuma, of 9850 tons, 
and the same speed and armament as the Adzuma, is 
building at the Vulcan Works, Stettin, and I am in- 
formed she is to be ready this year. 

The above ships constitute a squadron of six extremely 
powerful vessels, call them what you will, battleships or 
cruisera ; at any rate not a few of the so-called “ naval 
experts ” think such ships are fit to ‘‘ lie in the line ’ and 
take their gen amongst battleships. They are at least 
as powerful vessels as some that are classed as second- 
class battleships in our own and some foreign navies, and 
they have a great advantage ve perme 

; wm owns another armoured cruiser, the Chiyoda,* 
built in Glasgow in 1890, with a nominal speed of 19 
knots ; she is a small ~~, of only 2450 tons, and she 
cannot be assigned a very high fighting value in the pre- 
sent day, though she took part in the battle of Yalu. 


Unarmoured Cruisers, Second - Class, 
Tons. Speed. Armament. 
Chitose 53 4760 knots. (Two 8-in., ten 4.7 
Kasagi nie 4784 22.5 in., and smaller 
Takasago... 4160 guns. 


The Chitoso was built at San Francisco, the Kasagi at 
Philadelphia, and the Takasago at Elswick. 
Yoshino* ... 4150 22.5 Four 6-in., eight 

5-in., and smaller 
guns. 
This ship was built at Elswick. 
Akitsushima* 3100 19 Four 6-in., six 5-in., 
and smaller guns. 
This ship was built in Japan. 
Naniwa*__... ) - Two 10-in., six 6-in. 
Takachiho* ... J 3650 18.7 { and smaller guns. 
Built at Elswick in 1885. 
We come now toa group of a peculiar type of cruiser, 
carrying one very heavy gun forward, and a battery of 
light guns on the main deck aft. 


Matsushima* One 12-in., eleven 
Itsukushima* 4210 16 5-in., and smaller 
Hashidate* guns. 


The two former ships were built in France in 1889; 
the latter in Japan two years later. Such an armament 
appears to be out of place in a cruiser, and a nominal 
8 of 16 knots to inadequate. It does riot appear 
that this type - likely —- repeated. 5 

Third-Class Cruisers and Small Craft.—Japan possesses 
several third-class cruisers of daca fon § capable of 
acting as scouts. She has also a considerable number of 
small vessels of low speed and but little fighting value, 
which it would be waste of time to describe. But there 
are six gunboats of the Chinto class, captured from the 
Chinese, carrying one 1l-in. gun. These might be useful 
as coast defenders. 

Torpedo Flotilia.—The peculiar nature of the Japanese 
coast line, with its numerous harbours, and the Inland 
Sea with its archipelago of islands, are physical features 
in Japan which offer special advantages for the use of 
torpedo-boats; and she is, therefore, providing herself 
with a powerful torpedo flotilla of the most modern type 
of vessels. 

Messrs. Yarrow, Thornycroft, Normand, and Schichau 
are all building either torpedo-boats or destroyers for the 
Japanese Government, and some are also being built in 
Japan. A torpedo transport on the plan of our own 
Vulcan and the French Foudre is projected, but my in- 
formation does not enable me to state whether the order 
has a placed or not. 

Messrs. Yarrow and Oo. have just completed six 
destroyers of 31 knots speed and upwards, and the same 
firm has now in course of construction ten first-class 
torpedo-boats for the Japanese Government. Messrs. 
Thornycroft and Co, have also just completed six de- 
stroyers of about 50 tons less displacement than the 
Yarrow boats, and with speeds of 30 knots and over. 
Japan already has in commission, and in reserve, a con- 
siderable number of first and second-class torpedo-boats, 
some of these being constantly used for exercise. 

It is interesting to note that an armour-plated torpedo- 
boat, named the Katoka, 16f ft. long, with 19 ft. 6 in. 
beam, built for the capepere Government by Messrs. 
Yarrow and Co., in 1885, led the torpedo attack both 
at Port Arthur and Wei-Hai-Wei. It seems that the 
Japanese not only know how to order a good article, but 
to use it when they get it. 

Dockyards.—There are three Imperial dockyards in 
Japan—Yokosuko, Kuré, and Sassebo. They are all 
capable of being effectually defended. (A fourth, Maisuru, 
on the north-west coast of the main island, is also in 
course of construction.) Sassebo can only be approached 
through narrow and tortuous channels, and, from its 
natural position, may be considered absolutely unattack- 
able from the sea. Kuré is in the Inland Sea, and its 





yom The ‘ships marked * took part in the battle of 
aiu. 





ition, also, is naturally a very strong one, the 
islands around it are being strongly fortified, and will 
shortly be —— to sea attack. It may, more- 
over, be remarked that, with the powerful eoupedto flotilla 
Japan has already got, and is still further increasing, 
hostile ships operating in the Inland Sea would be likely 
to have a bad time. go toe isin the Gulf of Yeddo, 
and very favourably placed for defence. The heights 
around are already fortified, and the works now in pro- 
gress at the entrance to the gulf will protect not only 
Yokosuko, but also Tokio and Yokohama, and forbid this 
large stretch of enclosed water to any hostile squadron. 
asaki, where there is a private shipbuilding yard 
that turns out large merchant steamers, and where there 
is one first and one second-class dock, is being strongly 
fortified ; and from its position it is a place of strategic 
importance. At Hakodati, in the North Island of 
Japan, the harbour is being artificially improved, and, 
although there is no dockyard here, the port is being 
fortified as a harbour of refuge. This place bears a 
striking resemblance to Gibraltar. At Oterrani, also in 
the North Island, extensive harbour works are in 
progress, an interesting description of which was lately 
given in ENGINEERING. 

Up to the present the J ne gp dockyards have not 
undertaken to build a battleship, and the largest cruiser 
they have built is the Hashidate, of 4200 tons and 16 
knots speed ; but —* hope soon to be able to build 
first-class cruisers at Yokosuko, and eventually battle- 
ships. At this dockyard there is a first-class modern dock, 
in which one of the heaviest battleships in the British 
Navy (the Victorious) was lately docked for cleaning pur- 
poses, and I never saw a similar operation more quickly, 
more quietly, nor more methodically performed in any 
English dockyard. : 

In the Jiji Shimpo (Times of Japan) of February, 
1899, Mr. S. Sassow, chief director of naval construc- 
tion, writes as follows concerning Yokosuko dockyard : 

‘* This dockyard was established during the Tokugawa 
regency by the Shogunate in 1866. French officers, 
comprising naval constructors and engineers (M. Verner 
being the chief director) were engaged, ther with a 
considerable number of leading workmen, for originating 
the work and for instructing Japanese workmen ; several 
wooden ships have been built here. In 1875 the services 
of the greater part of the French employés were dis- 

with, and the administration passed entirely 
into our own hands, . . We are now building entirely 
of steel. Our artisans in all branches of shipbuilding 
and —— have now attained to a considerable skill. 
. . . Hitherto the limit of size to Yokosuko has been 
5000 tons ; but it is intended to enlarge the dockyard so 
as to be able to build cruisers of all classes; and in 
course of time we expect to be able to build battleships. 
All materials have to be purchased abroad, even for 
building cruisers.” 

With regard to steel armour-plate manufacture, Mr. 
Sassow says: 

‘Should such beestablished in Japan, it would hardly 
be able to manufacture plates within six years from 
starting. With the experience of six years even they 
will probably find that it will be only after many years 
of further experience they are able to turn out plates 
of uniform thickness.” 

Under these circumstances, the armour-plate manu- 
facturers of Great Britain need not feel any immediate 
alarm of dangerous competition from Japan. 

Personnel.—It is not proposed to say much concerning 
the personnel of the Japanese Navy, as this Institution is 
more concerned with matériel, yet a few words on the 
subject may not be out of place. 

rom the first awakening of Japan her statesmen seem 
to have grasped the fact that it would be useless to have 
a modern Navy on the European model without having 
officers and men trained to work it; and, as it takes 
longer to train men than to build ships, they started at a 
very early stage to make provision for the training of 
their personnel. Not only was the British Admiralty 
applied to for permission for Japanese officers to serve in 
our ships—which was freely granted—but they were also 
asked to lend experienced officers to go out to Japan and 
undertake and organise the systematic training of both 
officers and men on an adequate scale. Admirals Sir 
Richard Tracey, Wilson, Dougies, and Ingles are amongst 
those whose talents and zeal are now reflected in the 
wey f high state of efficiency to which the officers and men 
of the Japanese Navy have attained, as instanced by the 
able manner in which their ships were worked during 
the whole of the operations in their late war, and the 
high state of smartness and efficiency in peace time, 
which latter has come under my own personal obser- 
vation. 

The marvellous power of assimilating new ideas and 
new methods, entirely foreign to all their national tradi- 
tions and the practice of centuries, which the Japanese 
have exhibited during the last few years, is a subject 
which has frequently been commented upon; but only 
those who have seen their ships in commission, and 
visited their dockyards in working hours, can fully realise 
the significance of the wonderful strides they have made 
during the comparatively short period which has ela 
since —— to work to create and to maintain a modern 
Navy. Their zeal, their earnestness, their close attention 
to small but essential details, as well as their power to 
grasp broad principles, must be seen to be appreciated. 

have heard it said that the Japanese are mere imitators, 
that they can copy eg aoa ideas and methods up to a 
certain point, but that they have no initiative, am that 


if they ever have to engage in hostilities with a Western 
naval Power, where unforeseen conditions of — 
and tactics may arise, they will break down under the 
strain and prove to be unequal to the task. That is not 
my opinion : and, although this is not the proper place 





to discuss politics and strategy, I venture to predict that 
when any future disturbance of the peace shall occur in 
the Far East, Japan will not only have something to say 
in the matter, but will make her voice heard and re. 


res 

Benes writing the above I have received the following 
piece of information concerning the Japanese Navy : 

** A grand naval review is to be held, commencing in 
April. It is intended more for mobilisation pu 
than for mere display. The entire naval forces of the 
country will be in commission, divided into two fleets, 
comprising in all about 44 ships, to which must be added 
the torpedo-boat destroyers and torpedo-boat flotillas. 
After the manceuvres are over His Majesty the Emperor 
will inspect the Fleet.” 





APPENDIX A. 
THE JAPANESE BATTLESHIP ‘“‘ SHIKISHIMA,”* 

Lengthoverall .. _... gat) eee. ~ OBB KE 

»» _. between perpendiculars... ... 400,, 
Breadth, extreme ... aS ce .. 75 ft. 6 in, 
Depth, top of keel to upper deck 45, 2h,, 
Draught of water, mean ... bss pk - (AR ae 
Displacement at that draught .. 14,850 tons 


In general constructive details the Shikishima follows 
the usual methods employed for ships of this class in the 
British Navy. She is built on the usual bracket frame 
system with wing aay on each side to be used for 
holding coal. She has a double bottom amidships with 
watertight flats at the ends of the vessel, thus having 
practically a double bottom from end to end. 

The armour is of Harveyised nickel steel. The side 
protection consists of a belt which extends from stem to 
stern. The belt is 8 ft. 2in. in maximum depth. It is 
9in. thick amidships, and tapers to 4 in. thick at the 
ends. It has a vertical extension of 5 ft. 6 in. below the 
water line, and 2ft. 8in. above at the designed load 
draught. Above this belt and carried to the height of the 
main deck, there is side armour 6 in. thick for a length 
of 250 ft. with screen bulkheads at ends, also 6 in. thick, 
forming a complete armoured citadel, thus extending 
longitudinally over the s) between the two barbettes, 
Between the armour deck and the belt deck there are 
12-in. screen bulkheads, which join the barbettes to the 
sidearmour. The armoured deck is arranged according 
to the modern prey as in ships of this class, its 
sides being joined to the lower edges of the belt. It has 
sufficient curve to rise 2ft. 8in. above the water line 
amidships. 

From stem to stern it is 2 in. thick, but an extra plate 
of 14 in. thick is worked _ on the slope of this deck within 
the citadel, so that in this part the total thickness of the 
deck is 34in. The main deck is 1 in. thick within the 
citadel. The two barbettes are circular in plan, are 
placed with their diameters coincident with the fore and 
aft centre line. The armour on them has a maximum 
thickness of 14 in., and runs to the height of 4 ft. above 
the upper deck. There are eight watertight casemates on 
the main deck, and six on the upper deck, all of 6-in. 
armour on the outside, and having armour-plating at the 
back to protect the guns’ crews from explosive shells. _ 

The armament consists of four 12-in. breechloadin 

ns of 40 calibres, two being in each barbette, an 

ourteen 6-in. quick-firing guns mounted in th» casemates 

referred to. There are twenty 12-pounder guns, 
eight 47-millimetre 3-pounder quick-firing guns, and four 
47-millimetre 24-pounder quick-firing guns. There are four 
submerged discharges for 18-in. torpedoes, and one in the 
stem above the water line. For defence against torpedoes 
the usual net a ement is provided in the design. 

On October 15 she underwent her full speed trials off 
Torquay, running an 8-knot course between Dartmouth 
and Torquay, obtaining a mean speed of 19.027 knots, 
with 14,667 indicated horse-power. This speed was 
beyond the most sanguine expectation ; more particularly 
as the vessel was 14 in., or 84 tons, over her load draught, 
due to more water ballast than should have been having 
been taken in, in consequence of the bad weather making 
it difficult to get her true draught while out in the open. 

On January 27 she left for Ja and is now well on 
her way there. She is fitted with Belleville boilers, and 
with alt the latest improvements in steering gear, electric 
lighting, boat equipment, and other details, and, so far 
as possible, iron has been substituted for wood in all her 
internal fittings. 





APPENDIX B. 
Armovurep Cruisers “‘Ipzumo0” AND “ Iwate.” 

The armoured cruisers Idzumo and Iwate are very 
similar in appearance to the armoured cruisers Asama and 
Tokiwa, described in Mr. Watts’ paper on “ Elswick 
Cruisers,” read at the meetings of Naval Architects, held 
at Newcastle-on-Tyne in the summer of last year (see En- 
GINEERING, vol. lxviii., page 156). Their dimensions are 
as follow: 


Ft. In 
Length between perpendiculars .. 400 0 
Breadth Se ekg meager hale: GS 6 
Mean draught ia ee a in we 8 


with a normal displacement of 9750 tons. They each 
carry 600 tons of coal at this normal a the 
full supply which can be carried in the bunkers being 
1550 


tons. i : 
They have each been provided with triple-expansion 
engines to develop 14,500 indicated horse-power, a 
which it is estimated a speed exceeding 207 knots will be 
maintained on a prolonged trial. Steam will be gene- 


* En i of the Shikishima appeared in EnaI- 
usbane, vel alll: page 431, and vol. Ixviii., page 501. 
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rated in 24 Belleville boilers of the latest type, with a 
total heating surface of 35,350 square feet and a grate sur- 
face of 1071 square feet. Each vessel will have the fol- 
lowing armament, 4.8 in. quick-firing guns, twin-mounted, 
at the middle line on the upper deck, one pair forward 
mounted in an armo gun-house, with armour 8 in. on 
the front and 6 in. on the sides and rear; and the other 
pair similarly mounted and protected at the after end of 
the ship. 

ponte 6-in. quick-firing guns, ten of which will be 
placed in armoured casemates, and four mounted on the 
upper deck in the open, protected by strong armoured 
shields. 

Twelve 12-pounder quick-firing guns, eight 24-pounder 

uick-firing guns, and four 8-in. submerged torpedo tubes. 

t will be observed that the above-water torpedo tube 
fitted on the Asama and Tokiwa has been dispensed with 
in the armoured cruisers we are now describing. 

Each is protected by a belt of Harveyed nickel steel 
7 in. thick, over the main portion of the vessel tapering 
to 34 in. ad the ends. This belt is 7 ft. wide. Above 
this belt, up to the height of the main deck, armour 5 in. 
thick is worked along the sides and across the ship in 
the form of bulkheads enclosing in this way the of 
the redoubts of the 8-in. guns. A protective deck of 
mild steel 24 in. thick of the usual form extends from 
end to end of the 9 The main and lower decks of 
these ships are made of steel covered with corticene, in 
order to avoid the risk of damage by fire in action, the 
upper deck above being cover with teak. 


APPENDIX C. 


PartTicuLaRsS OF ‘{ORPEDO-Boat Destroyers, Six IN 
Number, Burtt By Messrs. JOHN THORNYCROFT AND 
Co. FOR THE IMPERIAL JAPANESE GOVERNMENT. 





Length... 210 ft. 
Beam ... 19 ft. 6 in. 
Draught 7 ft. 
Engines 5700 I. H.-P. 
Speed ... 30 knots. 


The vessels are built of steel throughout. 

The aagey | machinery consists of two complete sets 
of engines of the type invented and paten by Mr. 
Thornycroft, driving twin-screw propellers, each set 
having one high-pressure, one intermediate, and two low- 
pressure cylinders, supported on steel columns somewhat 
out of the perpendicular, and so arranged that the thrusts 
of the rods simultaneously act on the cranks from oppo- 
site directions, in order to obviate vibration in working. 
In addition to the propelling machinery with condensers, 
circulating pumps and engines, air and feed pumps, 
there are fitted the blowing engines, steam steering en- 
gine, air-compressing machinery, electric light machi- 
nery, and distilling machinery. Three of Mr. Thorny- 
croft’s patent water-tube boilers are fitted in each vessel, 
which give ample steam, and are remarkably efficient in 
respect of its mye generation. These boilers are fitted 
oe a with automatic feed regulating gear, which 
regulates the supply of feed water (a steel float fitted in 
the upper barrel of the boiler automatically opening or 
closing the valve through which the boiler is filled). Each 
boiler is capable of being worked independently, and 
adapted for a working pressure of 220 lb. per square 
inch, The armament of each vessel consists of one 12- 
pounder 40-calibre quick-firing gun, and five 57-milli- 
metre quick-firing guns, also torpedo gear, consisting of 
two revolving tubes placed on deck aft, arranged for dis- 
charging 18-in. Whitehead torpedoes. 

The full complement of each vessel of all ranks is 54 
men, and the accommodation provided for them is: 


One commander’s cabin. 
One ward-room. 
Two petty officers’ cabins. 
Three compartments for crew. 
The six Yarrow boats-are 10 ft. longer, 1 ft. more beam, 
and about 1 knot more speed than the above (see ENcI- 
NEERING, vol, Ixvi., page 854). 


APPENDIX D. 


First-Ciass TorPEDO-Boats, BUILDING FOR THE JAPA- 
NESE GOVERNMENT BY Messrs. YARROW AND Co., 
Lunrep, Lonpon. : 


The Japanese Government, having determined to increase 
their torpedo-boat flotilla, after considering the various 
designs submitted, decided upon adopting the one pro- 
posed by Yarrow and Co., Limited, and they pl an 
order for 10 first-class torpedo-boats with this firm last 
: These vessels are 152 ft. 6 in. in length by 15 ft. 3 in. 
veam. They are single-screw boats. The contract speed 
18 ‘not less than 27 knots with a 20-ton load,” and a pro- 
~ speed of 25 knots with the full load of 44 tens. 
. The vessels are built of mild steel, each being divided 
into ten compartments, which compartments are devoted 
= the machinery and crew 8 as customary in this 
ass of vessel, there now being little difference in the 
system adopted by various naval Powers as regards the 
ribation of the load. The turtle deck extends from 
t . bow for some length aft. 
a there are two boilers of the Yarrow straight-tube type, 
aro for a working pressure of 2201b. per square inch, 
capable of supplying steam for 2000 indicated horse- 
Then with an air pressure in the stokehold of about 1} in. 
iri Spaces propelling engines are of the three-cylinder 
tovmiespansion type, balanced on the Yarrow system, 
; pinimiae the vibration. The cylinders are 18 in. 
dean? beg: 394 in. in diameter, with a stroke of 18 in., and 
The vensulo ase igh how cevenenions r siete. 
throughout by electricity. 
The coal bunkers hold 32 to , 4 


take a vessel of this size which is sufficient to 


e Atlantic, two sister 


ships having navigated from London to Valparaiso. 





The armament consists of one 14-in. Whitehead torpedo 
tube built into the bow above the water; one revolvin 
torpedo tube on deck, about one-third of the length o' 
the vessel aft of the stem. This tube revolves about an 
axis in the middle line of the boat, so that the tube can 

discharged over either side. A similar 14-in. torpedo 
tube is vided aft. There is a watertight torpedo- 
room under the forward crew space suitable for carry- 
ing three reserve torpedo bodies, the warheads being 
stowed in a separate magazine. The reserve torpedoes 
are lifted either direct to the bow tube or transferred on 
a small trolley along a tramway on the deck arranged in 
such a way that the torpedo can be placed in either of 
the central tubes. There 1s a 24-pounder quick-firing gun 
right aft with an almost all-round radius of fire. 

he searchlight is placed on the conning tower. 

Although the armament above described was adopted 
after careful consideration by the Japanese authorities, 
itis by no means the limit for a vessel of this class, a 
much heavier armament having been carried on five 
similar boats recently constructed by Messrs. Yarrow 
and Co., for the Austrian Navy, i.e., two 18-in. White- 
head torpedo-tubes, one on each gunwale abaft the 
conning tower forward, and one 18-in. torpedo-tube aft, 
two reserve torpedoes in the torpedo-room, and two 
47-millimetre quick-firing guns, one on each side of the 
conning tower. 





LAUNCHES AND TRIAL TRIPS. 

Tue official trials of the s.s. Fleswick, built by the 
Ailsa Shipbuilding poaeyny | for Mr. Robert Simpson, 
of Whitehaven, were run at Skelmorlie measured mile on 
Saturday, the 17th ult. The steamer, which was loaded 
with 770 tons deadweight, attained the very satisfac- 
tory mean speed of 104 knots. The machinery de- 
partment has been fitted by Messrs. McKie and Baxter, 
Copland Works, Govan, and consists of a set of their 
standard high-ratio Peay sagen with cylinders 21 in. and 
47 in. in diameter by 33 in. stroke, supplied with steam 
from a | horizontal return-tube boiler. The engines 
gave complete satisfaction to all concerned, the mean 
8 named above was attained with only 82 revolutions. 

he starting and reversing engine is one of Baxter's 
patent direct-acting a 4 type, which enables these 
operations to be performed in a fourth of the time of the 
old all-round gear. The principle is somewhat the same 
as Brown’s gear, but, owing to the substitution of a steam 
cushion, the hydraulic cylinder is entirely dispensed with. 


On Tuesday, March 27, the steel screw steamer Whan- 
gape built by Sir Raylton Dixon and Co., Limite 

iddlesbrough, for the Union aeeegoy | yen of 
New Zealand, London, proceeded to sea for her official 
trials, her principal dimensions being: Length, 330 ft. 
by 44 ft. of in. by 25 ft. 9 in.; she has a deadweight 
carrying capacity of about 4700 tons on a light draught 
of water. Triple-expansion engines’ have been fitted b 
Messrs. T. Richardson and Sons, Limited, Hartlepool, 
having cylinders 23 in., 35 in., and 59 in. in diameter by 
42 in. stroke, supplied with steam by two large single- 
ended boilers working at 180 lb. pressure. The results 
were satisfactory. 





The Cunard Company’s new twin-screw liner Ivernia, 
built by Messrs. Swan and Hunter, Limited, and engined 
by the Wallsend Slipway and Engineering Company, 
Limited, both with works on the Tyne, completed, at 
Liverpool on the 27th ult., her deep-sea tri: which 
proved satisfactory alike as speed and sea-going 
qualities, for the weather in the North Sea was unpro- 
pitious. With the engines running at 90 revolutions, and 
indicating about 10,500 indicated horse-power, the speed 
was 16.8 knots, whereas 16} knots was the contract stipu- 
lation. The ship is to be temporarily rend on the pas- 
senger service between Liverpool and New York, owing 
to some of the faster ships of the fleet being utilised as 
transports ; but she is for the intermediate service of the 
company, and is the largest vessel yet constructed for 
this class of work. Her length over all is 600 ft., and 
between perpendiculars 580 ft.; beam, 64 ft. 6 in.; depth 
moulded to upper deck, 41 ft. 6 in.; and gross tonni 
13,900 tons. She has accommodation for 150 first, 
second, and 1000 third-class passengers, and for 80 horses 
and 800 head of cattle, besides great holds—some of them 
insulated—for carrying frozen meat, &c. The engines, 
which we hope te illustrate later, are of the quadruple- 
expansion type, with cylinders in., 41 in., in., 
and 84 in. in diameter by 64 in. stroke, supplied with 
steam at 210 lb. pressure from nine single-ended boilers 
worked on the Howden system. 


On March 29 Messrs. Ropner and Son, Stockton-on- 
Tees, launched a steel-screw steamer of the following 
dimensions, viz.: Length between perpendiculars, 
330 ft. 6 in. ; breadth extreme, 46 ft. 6 in. ; depth 
moulded, 27 ft. The steamer, which has been built to 
the order of Messrs. Walter Runciman and Co., of New- 
castle-on-Tyne, isnamed the Inchmoor. The vessel will 
carry about 5600 tons deadweight on Lloyd’s freeboard, 
and will be fitted with a set o' a engines 
by Messrs. Blair and Co., Limited, of about 1200 indi- 
cated horse-power, steam being supplied by two steel 
boilers 15ft. 3 in. in diameter by 10 ft. 6in. long, the 
steam pressure being 1601b. per square inch. 

There was launched on the 29th ult., from the Elswick 
wg of Sir W. G. Armstrong, Whitworth, and Co., 
the Japanese first-class armoured cruiser Iwate. The 
Iwate is a sister ship of the Asama, which was launched 
from the same yard some time ago. The principal dimen- 
sions of the vessel are: Length between rapa nwa wr 
400 ft.; breadth, 68 ft. 6 in.; depth, 41 ft.; draught, 








24 ft. 3 in. ; bay gee 9750 tons. The armament 
consists of four 8-in. echloading guns twin mounted 
in barbettes ; fourteen 6-in. quick-firing guns in 10-in. 
casemates, six on the main deck and four on the upper 
deck, the remaining four being on the upper deck pro- 
tected by shields; twelve 12-pounder quick-firing guns ; 
and eight 24-pounder quick-firmg guns. There are four 
submerged torpedo-tubes, two forward and two aft. ‘The 
vessel has a complete water-line belt of Harveyed nickel- 
steel armour, 7 in. thick, amidships and reduced at the 
ends. Above this there is a citadel of 5-in. Harveyed 
nickel-steel armour — the bases of the barbettes 
and carried from the top of the water-line belt to the 
main deck, The barbettes are of Harveyed nickel steel 
6 in. thick. The casemates are of nickel steel 6 in. thick. 
The conning tower is Harveyed nickel steel 14 in. thick. 
The machinery is of the twin-screw vertical triple-expan- 
sion type, and is to develop 14,500 indicated horse-power. 
The speed guaranteed is 20? knots, and the boilers are of 
the Belleville latest type. ‘The vessel has a bunker capa- 
er for about 1600 tons of coal. Accommodation is pro- 
vi 90 for an admiral, 52 officers, and 430 petty officers 
and men. 





The Peterel, ie destroyer, on Friday carried 
out a satisfactory three hours’ trial at Portsmouth. The 
mean speed for three hours with 380 revolutions was 
30.097 knots, and the mean —— of six runs over the 
measured mile with 384 revolutions was 30.32 knots. 
Fi mean indicated horse-power for the entire trial was 





On Friday, March 30, the fine steel screw cargo steamer 
Islanda, built by Sir Raylton Dixon and Co., Limited, 
Cleveland Dockyards, Middlesbrough, to the order of the 
British India Steam Navigation Company, of London 
was taken out to sea for her official tri Her principal 
dimensions are 424 ft. 6in. by 50 ft. 44 in. by 32 ft., and 
she has a deadweight carrying capacity of about 80 
tons on a light draught of water. iple-expansion 
engines have been fitted by Messrs. T. Richardson and 
Sons, Limited, Hartlepoo! yr | cylinders 264 in 
42 in., and 66} in. in diameter by 61 in. stroke, supplied 
with steam by 1 single-ended boilers working at 
160 lb. pressure and fitted with Howden’s system of 
forced draught. 





The well-known fleet of ‘‘Clan” steamers was aug- 
mented by the launch, on March 30, from Messrs. William 
Doxford and Sons’, Limited, yard at Sunderland, of the 
Clan Fraser, the twelfth turret steamer owned by the 


+1 Clan Line Steamers, Limited (Messrs. Cayzer, Irvine, 


and Co.), and the a vessel of this type afloat. 
Her dimensions are: 355 ft. by 45 ft. by 27 ft. 3 in. ; her 
entatg, 8 5500 tons ; and her engines are also built by 
Messrs. Doxford. She receives the highest classification 
of the British Corporation. 


The Sunderland Shipbuilding Company, Limited, 
launched on the 30th ult. a steel screw steamer 356 ft. 
sige © ecganer sagem by 45 ft. 2in. broad by 29 ft. 4in. 
deep. e main engines are by the North-Eastern 
Marine Engineering Company, Limited, Sunderland, and 
have cylinders 24 in., 40 in., and 64 in. in diameter by 
42 in. stroke, steam bei —- by two large boilers 
working at a pressure of 170 lb. per sgueee inch. The 
vessel has been built to the order of Mr. V. T. Thomp- 
son, of Sunderland, and upon leaving the ways was 
named Durham, 


Messrs. Wood, Skinner, and Co., Limited, Newcastle- 
on-Tyne, launched on the 30th ult. a new steel screw 
steamer of the following dimensions, viz.: Length, 
255 ft.; breadth, 36 ft.; ee moulded, 18 ft., which 
been built to the order of Mr. Johs Bull, of Tonsberg, 
Norway. The vessel is of the 1 ised quarter-d 
type, with bridge and top-gallant forecastle, and is de- 
signed to carry about 2300 tons deadweight on a light 
draught, The vessel will be fitted with a set of triple- 
expansion engines of the improved type, constructed by 
the North-Eastern Marine Engineering Company, 
Limited, of Wallsend-on-Tyne, and having — 
18} in., 30 in., and 49 in. in diameter, respectively, with 
a stroke of 33 in., steam being supplied by a large steel 
multitubular boiler working at a pressure of 160 lb. per 
square inch, The vessel was named Doris. 


There was launched on Saturday, March 31, from the 
Elswick shipyard of Sir W. G. Armstrong, Whitworth, 
and Co., the armour-clad Norge, for the are ng Navy. 
This is the third warship built by the Elswick firm for the 
Norwegian Navy, while a fourth is at present on the 
stocks, The vessels previously launched were the Tor- 
denskjold and the Harald agre. The Norge is 
290 ft. long, 50ft. 6 in. in breadth, 16 ft. 6 in. ee 
and her displacement in tons is 3850, with a \ 
speed of 164 knots. She is to be armed with two 21 centi- 
metre (8.26-in.) quick-firing guns, six 15-centimetre 
Liab ge be 12-pounders, six 3-pounders, and two tor- 
pedo tubes (submerged). The vessel has an armour belt 
of Harveyed steel 6 in. in thickness. The casemates, four 
in number, are of nickel-steel armour, 5 in. thick. The 
barbettes are of nickel steel, 6 in. thick. The machine 
is of the twin-screw vertical triple-expansion type, wi 
Yarrow boilers, to develop 4500 indicated horse-power. 


The Fairfield Shipbuilding and Engineering Company, 
Limited, leanched. a8 Govsa, the 30-knot torpedo-boat 
destroyer Ostrich. This destroyer is sister-ship to the 
Falcon, launched by the same company about t 
trials, and is the 
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STRENGTH OF STEEL BALLS.* 
By J. F. W. Harnis, Member of the Society. 


RE vIABLE data of the actual breaking strength of steel 
balls not being obtainable, the following tests were made 
at the Rose Polytechnic Institute preliminary to the 
design of some ball i for experimental purposes. 
The balls were obtained in every case directly from the 
manufacturers, who are designated in the tests by the 
letters A to F. 3 

The first experiments in ie yy Oe made with the 
ball between two flat plates of a we oe tool steel, 
which had been hardened in brine. ese proved un- 
satisfactory, the ball embedding itself to a considerable 
depth. After trying several high-grade steel plates of 
different brands with no better success, the method 
shown in Figs. 1 and 2 was adopted in which the hard- 
ness of the balls was used to obtain a mutually unyielding 
surface. This apparatus consists of a steel cylinder, 
bored to two diameters, with a square shoulder nearly 
midway of its height. Resting upon this shoulder is a 
thin steel plate, having a hole bored concentric with the 
cylinder, and whose diameter is ,}, in. larger than that of 
the ball being tested. This plate serves as a guide for the 


Fig.t, 
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central ball, retaining it in the axial line. Fitting snugly 
into the bottom of the cylinder is a hardened steel plug, 
having a conical recess in the centre of its upper surface 
to retain the bottom ball. In the upper end of the 
cylinder is a similar plug, fitting 1 y, to allow its 
vertical movement under pressure without friction. After 
adjusting the balls, as shown in Figs. 1 and 2, this a 

ratus was placed between the heads of a 100,000.16. 
Rieble testing machine. While making these tests of ball 
on ball, the search was continued for a steel which would 
harden sufficiently to be used as ball races without in- 
jurious ving under ordinary pressures. Several 
grades of various brands of tool steel, hardened in brine, 
were tried, their comparative hardness being ascertained 
by measuring the depression made by a }-in. ball under 
a load of 4000 lb. These tests resulted in the selection of 
a steel known to the trade as crucible tool or file steel, 
and a special steel made by the Carpenter Steel Com- 
pany, used by them in the manufacture of projectiles. 
All balls up to and including 4 in. in diameter were 
tested between two plates of mter steel of }3 in. 
diameter and 1 in. in length. The indentations made 
were almost imperceptible, and were removed by grind- 
ing after each series of tests. The larger were 
tested between plates of crucible tool steel 2 in. square 


and { in. thick, on which but slight indentations were | 36, 


produced. 
The results obtained by both methods of testing are 


shown in the accompanying Table of ‘‘ po mage ”in 
which the various tests are arranged in order of magnitude 





* Paper read before the American Society of Mecha- 
nical Engineers, 





EXPERIMENTS ON STRENGTH OF STEEL BALLs. 



































































































































— = | ‘. | 2. | 3. | 4, | 5. | 6. | 7. | 8. % | 10. | 11. | 12, 
B, Upper ball | ry 6700 7000 ‘ | | 
pper 6400 | 4950 | 4000 
B, Centre ball i 5400 | 6300 6000 5500 | 
B, Lower ball ts 4000 5650 5780 
BREAKING LOADS. 
Num BALL ON BALL. BETWEEN FLAT PLATES, 
Diagram of Ball. at 
5 } 
| A | B. © D | EB F. Ai. B, OQ Di. E, F, 
Bae eee 760 | 1,860 940 | 870 | 1,020 | 1,600 | 700* | 1,8€0 | 1,250 | 1,350 | 1,0c0* 
hin | 2 | 1,530 | 1070 | 1,540 | 1,010 | 1,060 | 1,050 | 1,950 | 1,200 | 2,200 | 1,960 | 13500 | 1470 
. | 3 | 2240 | 1150 | 2120 | 1,680 | 1,210 | 1,240 | 3,800 | 2,150 | 2300 | 1,480 | 1,600 | 1,600; 
ee PY Bee ai : i | 1. 4 ee ie .. | 23009 
ames = og ( bas] ae | was | es | ca | as | aa | ee | ee se 
| | . . ’ ’ . . ’ 70 x 
: f 6 | 2,880 | 2000 | 2,600 | 1,260 | 2,500 | 3,040 | 3,980 | 3,500 | 2,900 | 2000 | 4,400 cae 
fs in. 7 2,900 | 2230 | 2,780 | 1,480 | 3,180 | 3,150 | 4,000 | 4,050 | 8,400 | 2,200 | 4,700 | 4'000 
L 8 2580 oe on 5,600 wa 2,900 | 4,800 | 4,350 
Average .. ..| .. | 2718 | 2202 | 2,596 | 1,830 | 2,440 | 2,783 | 3,836 | 3,887 | 2,066 | 2,995 | 4,400 | 3,687 _ 
| “9 | :860 8,770 | 2,600 | 4,200 | 4,330 | 6,700 | 4,600 | 4,900 | 5,400 | 5,600 | 67300 
om) | BEB] Bae | SRS | Sa | Set eS Ra | Sam | bas | Ge | Sie See 
| Sy A ’ ” ’ » 5 Ny 7,600* 
te: a 5300 fc de ue 2 ~. | 6,800 , .- | 6,900 | 8'9c0 
Average .. ..| .. | 4,063 | 4162 | 4,196 | 3,313 | 4,656 4556 | 8,666 | 5,687 | 5,566 | 6,033 | 6,837 | 7,150 
i | bas] sa | ae | se | as | oes | gas | cme | Sa | ba) Ses | tae 
3 | 5, ; 7 ¥ 1950 | 9,200 | 6,300 
te 15 | 6,840 | 6400 | 7,000 | 6,250 | 7,975 | 8,100 | 9,900 | 7,400 | 13,600 | 8/250 | 9'300 | 7'200 
s in. Tae ieee 7000 i a : & ~» | 7,400 oe 10,100 | 7'950* 
7 oie a = 4 i 5c oe i 18,000 
os a eae a 700 
| 
Average ey 6,110 | 5960 | 5,600 | 5,688 | 7,635 | 7,156 | 8,998 | 6,887 | 10,833 | 7,783 | 9,275 | 10,200 
i | fae | a | gam | re | Sa | am | eee tare | wae | | | ae 
| ’ ’ p ? . 11,400 
fin. ( 31 | 8560 | 5900 9,230 7,640 | 8,000 15,090 | 18,000 | 14, 10.650 | 11,800 | 12,000 | 13,000 
| ae ; : z: ~. {18,050 “3 ~» | 19,400 | 19,150 
Average .. 7 os 7,843 | 6200 | 8,703 | 11,200 | 6,933 | 13,310 | 14,940 [14,042 | 10,583 | 10,500 | 12,800 | 13,937 
23 | 18,300] .. | 17,450 | 11,840 | 10,180 | .. | 37,000 | '.. | 19,950 | 12,600 | 10,4v0 
} in. { 24 | 21,600 ~ | 17,850 | 12,000 | 10,900 | 41,450 | <+ | 20,800 | 15,800 | 12,900 
25 | 23,000 18,400 | 11,680 | 12,740 | 46,860 | .. | 22,100 | 16,600 | 15,600 
Average .. | .. | 20,966 | 17,900 11,278 | 41,770 |. 20,883 | 14,833 | 12,966 
| 26 | 8,800" ¥ 11,800 | 35,900 | :. aye Ul fongy <o [:80,600 
§in | 27 | 17,750 i 13,040 | 36,500 |. a | 20,000 
. | 98 | 26,600 16,100 | 4,200 | .. % | 21,900 
| 29 | 26,800 | aN Se Ss i . | 82,100 
Average .. .. | 28,516 | .. | 18,646 38.906 | .. | Beare 
| $0 56,400 ° 88,700 | 
lin, | $1 | 58,600 92,600 
|= 82 | 62,100 | 
| hina Bd al | | 
Average...) .. | 69,038 | | 90,650 | | 




















for better comparison, the numbers in the second column 
not having reference to order of test. The wide varia- 
tions as shown therein arise principally from the differ- 
ence in temper, which varied from brittle hard to that 
which could be filed with a Stubbs smooth file. The softest 
balls required the test pressure, and flattened until 
they finally split. ot this character are C, 15, A 25, B; 4, 
F, 15, E, 22, and F 15. The —_ number of medium 
temper split in two pieces; the hardest broke up into 
a number of pieces. The extremes in the appearance 
of surface, due to hardening varied tly, A 23 
being granular, and A 24 being particularly fine and 
satiny. 

In testing ball on ball, the centre ball was broken in 
about 80 per cent. of the cases, the break occurring by the 
formation and forcing of a nearly conical wedge into the 
ball, the base of the cone being approximately circular. 
The angle of the wedge taken from A 32 was about 
60 deg. When crushing between flat plates this vou 
was formed in but very few cases, the balls generally 
breaking up into a number of pieces, the le of the 
wedge in this case being about 75 deg. Of the defects 
found in the balls other than those of temper, there are 
four cases of hollow centre, A 13, F, 13, F, 16, and B, 4; 
and a few cases of fire crack, as A 26, BL F, 1, and F, 11. 

The —_— in the curves in Fig. 3 are the a es taken 
from the entire series of tests of each ional tal. the 
upper curve being from the tests of ball on ball, and the 
lower curve from those between flat plates. 

Some experiments to determine the effect of the differ- 
—_ of area in contact on the breaking strength are being 
made, 





Rosey AND Co., Liurrep.—The annual meeting of this 
company. was held at the Globe Works, Lincoln, on Friday, 
the ult., Mr. F, Andrew presiding. The directors’ re- 
port for the year was of a satisfactory character, the out- 
put of steam ines having been again y increased. 
After writing o mae 18s. au e depreciation of wg 
ings, machinery, and plant, . for the premium on the 
second debentures redeemed, and posting for direc- 
tors and auditors’ fees, there remained a balance of 
860/. 1s. 4d., from which was deducted 6955. 16s. 8d. 
for debenture interest, leaving, with 3517. ht for- 
ward from last year, a balance of 30,255/. 10s. avail- 
able for division. This the directors recom- 
mended, should be am as follows: To the pay- 
ment of a dividend of six per cent., free of income tax 
on both preference and ordinary shares, 16,6987. 7s. 11d. ; 
to the reserve fund (increasing that fund to 40,000/.), 


* Visible defect (not included in averages). 


11,000/.; and to next account, 2557/7. 2s. 9d. The report 
was adopted. 


Iron AND Coat IN Nova Scotia.—Mr. Goudge, who 
moved the address in reply to the speech from the 
throne at the opening of the Nova Scotia Legislature, 
referred to the iron industry and prospects of the pro- 
vinee. In 1899 the production of Nova Scotia iron ore 
was only 16,169 tons, as against 31,000 tons in 1898, There 
was a small increase of 25 tons in the production of man- 
ganese ore. Of coke there were 55,484 tons produced, as 
apc 42,000 tons in 1898, The Belle Isle iron mines, 
the speaker said, contained enough ore to supply Nova 
Scotia for practically all time. e effect of supply 
on the pol pecs of Nova Scotia Set peeenay appara. 
In 1878 the coal sales of the province amounted to only 
693,000 tons. In 1899 they risen to 2,645,397 tons. 
With to the iron industry, Mr. Goudge considered 
it probable that in three or four years Nova Scotia would 
be supplying pig iron to British iron and steel. industries. 
With the development of an export trade, a shipbuilding 
trade would grow up. 





Niacara Fatis.—Mr. A. C. Douglass has commenced 
sinking a shaft intended to afford facilities for extending 
the Niagara Falls power tunnel to the new wheel pit. 
The present length of this tunnel is over 7000 ft., 
and it is to be extended between 600 ft. and 700 ft. 
further, in order that the water from the new turbines 
may be carried off through the tunnel to the lower 
Tig lig hn te, paeroms ie ten 
the bridge ing from the power-house ne trans- 
former station at the land end of the canal. This brings 
it nearly in front of the power-house. A cofferdam has 
been constructed under the bridge, which has the effect of 
shutting off the water of the inlet canal from the point of 

tions. The dimensions of the shaft are 10 ft. b 

16 ft. and its depth to the heading of the tunnel wi 

be about 150 ft. A spur of the — Junction 
Railway is carried over the dry bed of the canal on 
age and cars are run right up to the shaft, and 
the soil dumped into them, after which the cars are 
run to low on the Niagara Falls Power Companys 
land and the material A goa for filling. It appears 
evident that the shaft will be a web one, owing to the 
inflow of water, but a novel method has been provided 
ing ri is water by drilling two 8-in. holes 
the tunnel. The water which 
enters the shaft flows through these holes into the tunnel, 
the only expense being that of the cost of drilling the 
holes, It will take two or three months to sink the shaft 
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the coils or windings are attached, and only a small rtion of thre of lenoid el magni 
the current passes through the coils; the switch tell however, fo pent of > cirouit in which ang mr pie ao included. 


“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD BY W. LLOYD WISE. 


@ELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888, 





The number of views given in the Specification Drawings is stated 
in case; W none are tioned, the Specification is 
not illustrated. 


Where inventions are communicated from abroad, the Names, &c., 
of iM f Specifications maybe obtained @i the Patent Office Sale 

Copies 0, may ei ai 
Branch, 25, be aad Buildings, Chancery-lane, Wes at 
the uniform Pipe of 8d. 

The date of advertisement of the reap red oy @ complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete Specification, 

ive notice at the Patent Office of opposition to the grant of a 
atent on any of the grou mentioned in the Act. 


ELECTRICAL APPARATUS. 


9849. E. Kreuser, Mechernich,Germany. Electro- 
magnetic Apparatus for Separating Ores. [13 Figs.] 


February 8, 1899.—This invention relates to apparatus for sepa- 
rating or sorting ores by electromagnetic action, and comprises 
a pair of cylindrical bar ets which are oo to revolve in 


opposite directions, their poles of opposite sign being in proxi- 
aay 60 each other. The ends of magnets which form the work- 
ing surfaces are formed as cylindrical polar surfaces, which may 
to some extent overlap the windings; and the air gap between 
the surfaces being small, the ene is in consequence mainly 
expended in separating the magnetic from the remaining con- 
stituents of the ores. The magnets are arranged horizontally, 
one of them being nearly, but not quite, vertically over the other, 
and the ore is led along a fixed supporting surface into the 
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magnetic field, so that it is not subjected to the action of gravity 
until it is within the sphere of action of the magnets. The lower 
pole-piece is enclosed in a diamagnetic casing, the attraction of 
the upper pole only being fully utilised. Motion is transmitted 
from one magnet to the other by frictional contact between rings 
f non-magnetic metal moun on the extremities of the 
magnets; the attraction of the opposing poles being sufficient 
‘to maintain pressure between these rings, while at the same 
time such distance occurs between the magnets as is requisite for 
the passage and separation of the ores. The polar surfaces are 
fluted for the pu of concentrating the lines of force, and 
the attracted particles are held by the magnets until gravity 
overcomes the magnetic attraction, when they fall and are collected 
iin hoppers. (Accepted February 28, 1900.) 


6149. W. L. Voelker, London. Incandescence 
£lectric Lamps. [6 Figs.] March 21, 1899.—According to this 
invention incandescence lamp filaments are made of carbide of 
titanium, sometimes in combination with uranium or with 
thorium and uranium. Means are described for obtaining the 
carbide in a pure condition and for making filaments therefrom 
when obtained. The uranium is pro to be used for the pur- 
pose of varying the colour of the light. It is stated that ‘‘ by 
altering the proportions in which the constituent materials are 
combined the colour of the light may be varied from a pure white 
toagolden colour, having the appearance of sunlight reflected 
from a polished metallic surface throwing off golden rays.” Con- 
tributory devices and processes are described. There are ten 
claims. (Accepted February 28, 1900.) 


10,416. W. Mengarini, Rome, Italy. Incande- 
scence Electric Law (8 Figs.] May 17, 1899.—This 
invention relates to lamps of the Nernst type, and proposes to 
effect the automatic operation of a heating resistance at the right 
time by arranging it in combination with the filament and with a 
Specially connected set of auxiliary resistances. One arrange- 














ment is illustrated in the diagram. It is stated that when the 
filament has attained the temperature necessary to make it suffi- 
ciently conductive, if the auxiliary resistances R are suitably 
selected, no current will any longer pass through the heating 

y W. Modifications and adaptations are described and illus- 
trated. (Accepted February 28, 1900.) 


7584. Crompton and Co., Limited, and H. W. W. 
Dix, Chelmsford. Switches and Cut-Outs. [1 Fig.] 
pi Pad 1899.—This invention has reference to that class of 

ic switch in which the operation is controlled by an electro- 
gp ora solenoid. For the purpose of reducing the weight 
pe Cost of the coils or windings (which become unduly large 
th expensive when the whole of a large current is 

rough them), the greater part of the current is, according to 


carrying the whole current. The invention is said to be 
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applicable to excess, minimum or non-return switches, but it 
+ ad be applied to other purposes. (Accepted March 7, 


23,829. Ko Schuttorf, Germany. 
Constant Poten' Dynamo. [2 Figs.] November 29, 
1899.—The potential at the terminals of a generator is main- 
tained constant, notwithstanding variations in the of the 
armature, by the inte: tion in the winding of the field magnet 
of a counter-electromosive force, which varies in proportion to 
the variations in speed, or when necessary in a larger or smaller 
proportion. In the examples of apparatus diagrammatically 





23629. 


illustrated, the counter-electromotive force is furnished by an 
auxiliary dynamo, the armature of which Loney ae the same 
variations of s as that of the main generator, the potential of 
the latter machine being about double that of the former. These 
examples illustrate the application of this mode of regulation to 
shunt and separately excited generators ; but it is stated to be 
equally applicable to the regulation of alternating and rotary cur- 
rent machines. (Accepted March 7, 1900.) 


147. W.L. Teter and.J. A. Heany, Philadelphia, 
U.S.A. Electric Water Filter. (3 Figs.) January 2, 
1900.—The filter has a vertical cylindrical one. 
shaped ends or covers forming respectively inlet and outlet 
chambers, se ted from the cylindrical portion by perforated 
screen plates, beneath the upper one of which is an annular ledge 
supporting a disc of porcelain or other dielectric material, which 
is traversed by the open ends of a curved electrolysing tube of 
- or porcelain supported thereby. This tube has, below the 
isc, midway between its legs, an outlet tube, and encloses a 











pair of electrodes connected, by means of insulated conductors, 
with a pair of binding screws on the exterior of the casing. Below 
the electrolysing tube is a screw-plate, which separates it from 


the compartment containing the filtering medium. The water 
entering the inlet chamber h the upper screen 
plate, and is partly electrolysed in the tube, escaping through its 


outlet, the hydrogen, oxygen, and ozone thus generated insuring 
the destruction of and other germs. water is sub- 
sequently filtered in the usual manner, and withdrawn from the 
outlet chamber. (Accepted March 7, 1900.) 


5486. G. C. Allingham and W. Fennell, Leyton- 
stone. Electric lames. {6 8.) 
March 14, 1899.—This invention relates to that kind of electric 
incandescence lamp in which the filament or incandescence body 
is a non-conductor of electricity when cold, and therefore has to 
be subjected to a preliminary heating before it will conduct 
sufficient current to maintain its incandescence. One or more 
movable trodes are ged so that the electric arc is 
struck and travels over the surface of the filament so ren- 
dering it a conductor, after which the arc becomes extin- 
guished. Electrodes of 1, or Other metal, are sometimes used 
instead of carbon el es ; since the arc has a lower tempera- 
ture, and is less likely to injure the incandescence filament. In 
one arrangement one electrode is fixed close to one of the ter- 
minals of the incandescence body, and is electrically connected 
to it, or the terminal itself is employed as an electrode. The 
other electrode is movable in a direction parallel to the length of 
the filament and in close proximity to it, so as to allow an arc to 
be formed between the two electrodes ; and it is electrically con- 
nected to the other terminal of the filament, and, when automatic 








this invention, passed through a shunt to the terminals of which 


specially 


When no current flows through this winding, the movable and 
fixed electrodes are kept in contact by gravity or by a spring ; 
when, however, the current is switched on, and the lates: 
energised, the core is attracted and the arc struck. As the lower 
end of the filament is heated by the arc, current flows 

the heated portion, and forms an arc across from it to the 





) 
movable electrode, which travels in a direction parallel to the 
filament until it reaches a position in which there is little or no 
difference of potential between it and the adjacent portion of the 
filament, at which time the arc mes extinguished. The 

of the movable electrode is controlled by means of a 
“yo and means may be provided whereby the position of 
the filament or the poiarity of its terminals is reversed from 
time to time to preserve its uniformity of structure and to pre- 
vent unequal deterioration. (Accepted March 7, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
. G % tt, Germany: ition 
paratus for ——— Motors. i 27, 
Frac ignition of the explosive mixture i etteeioa by means 
of an electric igniting device in the known manner. This 
device, however, instead of being arranged within the explosion 
























chamber, is enclosed within an auxilary chamber connected with 
; 
! % Cee 
| 
Uh BS 
VT A , 
the main chamber by a small e. . When the compressed gas 
within the auxiliary chamber is ignited, it is mgr tay gen and 
re-enters the main chamber, enemy my Ae the whole 
volume of explosive mixture therein. It is ed t by this 


means the igniting device is not rendered inoperative in con- 
qq of the deposition of the products of combustion thereon. 
(Accepted March 7, 1899.) 


5950. H. McPhail, Wakefield. Gas and Oil Engines. 
(2 Figs.] March 18, 1899.—For the Fes ane of minimising noise 
and vibration, and increasing the efficiency and compactness of 
gas and oil engines, the trunk piston and conn -rod usually 
employed are replaced by a straight piston-rod connected to a 
slotted plate which reciprocates with the piston. The engine 
illustrated by way of example comprises Bd su of single- 
pce opposite each other, the piston-rods of which are bo’ 
connec 





a slotted plate embracing the crank. The arrange- 











ment of the crank and plate appears to be somewhat novel. The 
crankshaft is not interrupted at the crank, as usual, but is con- 
tinuous, and the plate has a pair of grooves at right angles ; a 
block mounted on the c pin slides in the vertical groove, 
while the horizontal groove allows the slotted plate to clear that 
portion of the shaft which is continued across the crank. The 
shaft is enclosed in a chamber communicating with the bs gage, 
=e filled with a a is splashed by the 
. into the interiors of the cylinders. (Accepted March 7, 


900.) 

8046. a T. Dawson and L. Silverman, London. 
Automatic Guns. [9 Higs.} April 17, 1899.—This invention 
relates to automatic guns, and is chiefly designed to provide 
suitable mechanism for transferring the cnriidess from the 

e or hopper to the barrel or charge chamber; and its 
main object is to so construct the transferring mechanism that 
the cartridges can drop directly from the hopper into the carrier, 
instead of being moved horizontally or ppm Soma into it. 
For this purpose the hopper is arranged immediately above the 
carrier, 80 that the cartridges will drop one eo ae 
into the carrier as they are released by the hinged flap or 
liberating device.. The carrier is pivoted on the rod or stem of the 
shoulder-piece, which being a non- part of the mounting, - 
holds the carrier pivot in a fixed position relatively to the gun, and 
its descent is delayed a sufficient time to insure that the empty 
cartridge-case ejected from the barrel has time to move out of its - 

th, by means of a friction piece on the gun operating in con- 
unction with a pivoted flexible arm employed to raise the carrier 
and to retain it in an elevated position when the breech is closed. 


A catch of form engages the spring-piston and retains it in 
asad cdelon until released by the carrier ; and a curved 


GUNS AND EXPLOSIVES. 





action is desired, is mechanically connected to the iron core or 





its ret rv 
shield attached thereto hangs vertically in such position that it 
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is struck by the —— cartridge-cases as they are ejected, the 
vibration due to their impact assisting the descent of the carrier, 


























measurement shown by ascale on either or both parts. Accord- 
ing to one construction the u edge of the bar is longitudinally 
inclined, and the lower edge is furnished with a scale; and the 
upper and lower inner edges of the frame correspond with the 
respective edges of the bar, and are at about the same distance 
apart as the greatest height of the bar. At one end of the frame, 
commencing at its lower inner edge, a notch or gap is made in 
the sides or lateral walls thereof, while at the other end, the lower 
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portion of one or both these walls is extended and provided with 
a vernier scale. The bar is placed within the frame with the in- 


through a stuffing-box or gland, through a sleeve or 

on the partition plate of the valve chamber, such sleeve Ss 
accurately bored to fit the spindle, which moves therein without 
unnecessary friction. This sleeve has on its upper end a cup- 
shaped depression which serves to collect moisture, and to feed 
it between the sleeve and the spindle to prevent leakage of steam. 





























clined surfaces in close contact, and maintained in this positi 
by means of a spring, and of one or more projections on the 
frame, which engage in a groove in the bar. The object to be 
uged is inse’ in the gap or notch above referred to, and the 
= is then moved longitudinally until the object is nipped 
between the adjacent edges of the frame and bar, when its 
di ion is read off by means of the scale and vernier. (Accepted 
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should its movement be too long delayed by means of the friction 
device above described. (Accepted March 7, 1900.) 





MACHINE AND OTHER TOOLS, SHAFTING, &c. 


23,741. O. Kila’ Dusseldorf, Germany. Mecha- 
nism for Rolling Metal Tubes. [10 Figs.) November 28, 
1899.—This invention relates to the production of seamless tubes, 
applicable as boiler tubes, ships’ masts, and the like by means of 
a rolling process. The hollow body which is to be drawn out ina 
plate-rolling mill is previously furnished with one or more longi- 
tudinal grooves on its outer or inner periphery, or on both, the 








material ren J thus reduced in thickness nearly to that required 
in the finished article, and the gripping action of the rolls aoe 
facilitated. In.carrying out the process a rolling mill is employed, 
in which the pressure roller works in vertically wr bear- 
ings, its forward pressure bein sey by blocks or wedges 
adjustable automatically or by hand, and having working faces 
+ seemed with those of the bearings. (Accepted February 28, 
1900. 


7181. W. W. and A. T. Barton, London. Shearing 
and ip Machine. [2 Figs.) April 5, 1899.—The 
apparatus — a rigid frame, supporting pedal-driven 
mechanism for imparting rapid rotation by means of belting to 
flexible shafts carrying clipping and shearing apparatus of known 
description ; the said frame also supports a seat for the operator. 
According to the construction illustrated in the drawings, the 
seat is —— by a standard secured in a cast-iron base, which 
also carries a forked standard, between the limbs of which the 
main driving wheel is mounted. In front of these standards ia 
another pair of standards, connected together by a yoke, and 
supporting a shaft driven from the main driving wheel by a belt 
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and pulley. The distance betwee: the two pairs of standards is 
maintained by a pre bar, the iength of which is adjustable 
for the purpose of tightening the driving belt. The shearing 
devices are mounted on flexible shafts which are carried by 
counterbalanced arms | mounted on the driven shaft, and 
rapidly rotated by means of bevel gear and a belt and ne 
When it is desired to clip horses, the shearing mechanism 
removed, and the driving wheel is connected by means of a belt 
to’a pulley actuating the clipping mechanism, which is carried 
on a flexible shaft mounted on an arm secured to the upper por- 
tion of the forked standard which supports the driving wheel. 
(Accepted March 7, 1900.) 


Char! Panks, Washington, Dur- 
— 1 ~My igs.) gn mi Med 1898.—The 


ham. crometer. [5 ‘ 

object of this invention is to provide a microm: that can be 
cheaply manufactured, easily handled, and read without recourse 
to mental calculation. The instrument, which is not of the 
bar and a frame 


well-known screw a 
having ac ly i ed surface, the between the 
bar and the frame belng gradually varied by the movement of 
either, whereby any object placed therein is gauged, and its 





March7, 1900.) 
7225.:J. K. Macdonald, Kilbowie, Dumbarton- 
Treadle M Se Machin: 


shire. e Mech: tor es. 
[5 Figs.] April 6, 1899.—The treadle mechanism comprises a 
pair of swinging segment gears meshing with pinions pom | 
clutch connections with a driving-wheel shaft running on bal 
bearings, one of these segments being connected with a treadle 

















shaft provided with a swinging treadle arm, and the other seg- 
ment and its treadle arm being mounted to swing on the shaft. 
During the descent of each treadle the cor: nding pinion is 
automatically clutched to the driving-wheel ft, by means of 
spring-pressed pawls or dogs, but on the ascent of the treadle the 

utches are released ; the machine being thus driven alternately 
too) and the other segment and pinion. (Accepted March 7, 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


6454. J. Cowan, BAlahareh. Water-Tube Boiler. 
{4 Figs.] March 25, 1899.—The object of this invention is to in- 
crease the heating surface of the boiler without greatly increasing 
its dimensions. The boiler has in its upper part three steam 
drums and a feed-water druni, all containing steam and water ; 
each of the steam drums being connected by a bank of tubes to a 
common main water drum in the lower part of the boiler, and 
being also connected to each other by tubes both above and 
below the water level. The feed-water drum is also connected to 
the steam drums by tubes above the water level, and to a lower 
mud drum by tubes from below the water level; the mud drum 
being placed slightly below the level of the main water drum, and 
connected therewith by tubes at its upper part. For the purpose 
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of preventing excessive differences of temperature between the 
ous parts of the boiler on starting to raise steam, a bye-pass 
flue is provided from the furnace to that portion of the combus- 
tion chamber which contains the bank of tubes connecting the 
mud drum with the feed-water drum ; this bank of tubes being b 
this means raised in yy at starting more equally wi 
the rest of the boiler. flue is closed as soon as the tempera- 
ture of the boiler has been sufficiently raised. During the period 
of raising steam the circulation is i: by means of an out- 
side tube of somewhat e diameter, which connects the water 


of the feed-water with the main water drum, and 
w is closed by a valve when steam has been raised and normal 
circulation established. (Accepted February 28, 1900.) 


4806. S. C. Davidson and A. B. Belfast. 
8) es. (10 Figs.) March 4, 1899.—This in- 
vention reference to single-acting reci high 
pon cepa Ds tape the steam is distributed by a rotary 
valv 


e on which the governor is directly mounted, and thereby 
rotated within the steam chest ; and one object is to so construct 
an engine of this class that the valve spi 


le, instead of passing 
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The invention is applicable to engines having various arrange- 
ments of cylinders and valves, one of which, eer a pair of 
cylinders and a continuously rotating valve admitting steam to 
and exhausting it from the cylinders alternately, and making 
one rotation for each revolution of the crankshaft. A similar 
arrangement, in which tandem cylinders are substituted for the 
single cylinders, is also described. (Accepted February 28, 1900.) 


MISCELLANEOUS. 
3654. S. von Canstatt, Bonn, Germany. Coin- 
Controlled Wardrobe. [4 ney February 18, 1899.—The 
object of this invention is to provide means for taking care of 
articles of dress, and the like, at theatres and other places of 
public resort. A series of numbered receptacles, preferable fixed 
to a wall and decoratively designed, are each furnished with a 
coin-con‘rolled lock, the key of which cannot be turned or the 
































receptacle unlocked until a catch which engages the bolt is re- 
leased by the insertion of a coin when the key can turned, 
opening the lock. The article being inserted, the door may be 
locked and the key withdrawn. When the door is again opened, 
however, the coin falls into a receptacle, and on again turnin 

the key, the mechanism is returned to its first position, an 

cannot again be unlocked until another coin has been inserted. 
(Accepted February 28, 1900.) 


5456. N. R. Jeckel, Gamle Skagen, Denmark. 
Marine Building (14 Figs.) March 13, 
1899.—The beton or concrete blocks, which, in the construction 
of harbour moles, breakwaters, bridge piers, and other marine 
structures, are to be laid side by side, and one above the other, 
are slid down and guided by vertical or oblique profile girders, 
and are furnished with hooks attached to iron bars embedded in 
the concrete, or with equivalent devices adapted to engage the 
flanges on the girders. superimposed blocks are bound 
together with cement, which is contained in thin sacks so 
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arran: that they are burst as the weight of the blocks bears om 
frees the blocks are formed with holes, and with semicircular 
grooves, which, when the blocks are laid, form holes; and into 
ed iron tubes, the lower ends of which may 


be furnished with borers, and through which sand may be pum 
i d . These holes. 
up, causing the blocks to sink to any di ns ange cme 


are subsequently filled with cement. 
the girder sections and the devices engaging them are . 
(Accepted March 7, 1900.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in wr} 
United of America from 1847 to the present time, an 


reports of trials of patent law cases in the United States, may be 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford~ 
street, Strand. 
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LUTON AS A SITE FOR ENGINEERING 
WORKS. 


THERE can be no question of the advantages re- 
sulting from the modern tendency of large manu- 
facturers, notably engineering firms, to remove 
their works from the crowded city to provincial 
towns offering not only more facilities for expan- 
sion but better economic conditions for the 
workers. Ere yet London had spread itself into 
such an immense area, and when transport facilities 
were limited and charges high, there was every- 
thing in favour of works being established in close 
proximity to the great distributing centre ; but 
what was the fringe of the Metropolis 30 or 40 
years ago is now part of a greatly congested 
body, with the result that the works located 
within it have no space for expansion. Exten- 
sions are in many cases out of the question, and it 
is scarcely necessary to point out that the cost 
of production is as much enhanced by crowding as 
by inadequate plant. But apart from this serious 
disadvantage, there are the difficulties associated 


idea of being near the centre of distribution has 
been entirely upset by the far-reaching railway 
facilities. Cartage from a Metropolitan engine or 
boiler works to the docks, or to the railway station, 
costs as much almost as the railway rate from a 
town 50 miles down in the country ; for there the 
railway truck runs under the works crane, and from 
thence to the dock for direct shipment, or to the 
clients’ works ; while in London it not infrequently 
happens that there are two re-loadings, or ‘‘ break- 
ing of bulk,” in transit. The telephone, the tele- 
graph, cheap traders’ season tickets, &c., all tend 
to obliterate personal inconveniences; while, as 
we shall presently point out, most other considera- 
tions favour a provincial location. The present, 
too, is an opportune time for removing factories. 
The keenness of foreign competition necessitates 
in most cases reconstruction and re-equipment, with 
the view of introducing electrically driven high- 
speed automatic tools, so as to economise labour 
and insure a large output in association, where 
possible, with standardisation. Our recent series of 
articles on United States competition has estab- 





with housing and the purchasing power of wages. 
The greatly increased value of land may not affect 


lished that such a change is imperative if Britain 
is to hold her place in the world’s trade. The 


London. It is a town of great antiquity, having 
been known by the Saxons as Lygetune, and in the 
Domesday Book as Loitoine, but it was not incor- 

orated until 1876 : its affairs are now administered 

y @ mayor and corporation, numbering twenty- 
four. From our inquiries, we are inclined to the 
view that the administration is liberal and progres- 
sive ; in the bye-laws there is nothing to vex the 
soul of the manufacturer, and the Corporation are 
disposed to make concessions in most directions to 
suit him. The rates equal 5s. 4d. per £—which is 
lower than in most manufacturing towns of equal 
size. Nor has this rate been maintained as a result 
of a cheese-paring policy. The town, for instance, 
has its free library, its public baths, built as far 
back as 1872, owns a Town Hall, a Corn Exchange, 
the Plait Hall, municipal buildings, and extensive 
recreation grounds. Its total indebtedness is 
65,407/., representing about 1/. 14s. 5d. per head 
of the population, which is not over-estimated at 
38,000. he Corporation are now constructing 
electricity works, for which they are borrowing 
26,0001., and are clearing away a large area of un- 
satisfactory dwellings in the centre of the town, for 
which they have power to borrow 10,000/., but this 
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a manufacturer, because as arule he is a freeholder, 
or has a lease practically interminable. But rents 
of houses and shops rise often at a greater ratio than 
the increment in the value of land, and the worker 
is thus called upon to pay the houseowner and shop- 
keeper more for the necessaries of life. He may, of 
course, move further afield from the works to 
escape some of the most direct effects of conges- 
tion ; but the time spent in travelling to and from 
the works must be reckoned from an economic 
point of view as time wasted, and in the end it is 
probably equivalent to, if not greater than, the 
higher cost of living near the works. It is not 
improbable, too, that the man who has two hours 
or more thus added to the length of his working 
days, does not work so energetically during the 
other nine, especially if he has to leave home at 
9 a.m. to begin operations at 6 or 6.30. The great 
aggregation of people, too, intensifies hygenic and 
other problems to such an extent as to increase 
rates and taxes abnormally ; so that it is easy to 
understand that, apart even from the necessaries of 
life, the cost of living in the crowded Metropolis 
must be considerably greater than in a provincial 
town. These points directly affect wages, for 
although the sum may be the same as in a pro- 
vincial town, or even higher, the value is necessarily 
smaller, and most people are convinced that a liberal 
wage value insures not only a contented, but a more 
efficient, worker. 

Many firms have fully recognised this, and by 
Temoving their works to the country, have reaped 
benefits without incurring disadvantages. The old 





change is being effected in many instances which 
might be named, but this point is only incidental 
to our present purpose, and need not be enlarged 
upon. Certainly the future of the country largely 
depends on more economical production, which can 
only be realised by more efficient tools. The sale 
of land or a lease in London, would realise 
a price so much in excess of the price for the same, 
or even a greater, area, in a provincial town, as to 
provide a satisfactory instalment toward the capital 
necessary for the new machinery and removal, so 
that great benefits would accrue. 

It is known that many firms are considering 
this question of removal to the provinces, and 
in view of this the people of Luton have formed 
a representative committee, whose business it is 
to assist all such firms by placing before them 
facts which commend their town as a suitable loca- 
tion for manufacturing works. This committee 
comprises representatives of the Town Council, in- 
cluding Mr. A. J. Hucklesby, the Mayor, and of the 
Chamber of Commerce, including Mr. F. W. Beck, 
the Chairman, while Mr. G. Warren, the Deputy- 
Mayor and Chairman of the School Board, has taken 
a most active part. Mr. Thomas Keens, who is secre- 
tary of the Chamber of Commerce, is secretary to 
this committee, while Mr. George Sell, the Town 
Clerk, has rendered useful service. On the invita- 
tion of this committee, a representative of ENGINEER- 
inc has visited Luton, and the result of inspection 
and investigation will be interesting to firms who 
contemplate removal to obtain more elbow-room. 

Luton is in Bedfordshire, 30 miles by rail from 





will include new municipal buildings. The bes 
evidence of the solvency of the town is perhaps the 
fact that, whereas in 1872, loans were borrowed at 
44 per cent., only 2? to 3 per cent. has now to be 
paid. Again, in assessments 1d. in the £ produces 
5861. if a borough rate, and 5251. if a general dis- 
trict rate. We mention these points, which although 
they are not of first importance in the choice of a 
location for works, are yet of some financial conse- 
quence as indicating assessment prospects. 

Coming now to questions of more direct im- 
portance, reference may first be made to contour 
and subsoil. The town is on a plateau, with a 
slight rise to the east and west of the present in- 
habited area. The borough extends north and 
south for 2? miles, and east to west 3 miles, cover- 
ing an area of 3134 acres. Of this only about 1134 
acres are now occupied, and there are 1500 acres 
available for buildings and works. The natural 
fall is in a northern direction, and the chalk for- 
mation on which the town stands into sand- 
stone strata 12 or 14 miles north of the town. The 
height above sea-level is about 500 ft. The most 
suitable sites for works are at the north-west and 
south-east of the town, along either the Great 
Northern and Midland Railway, or between them : 
these lines run almost parallel to each other in a 
northerly and southerly direction. It is the main 
line of the latter railway which passes through 
the town, and a branch line of the Great 
Northern connecting with the main system at 
Hatfield, while the London and North-Western 
Company has running powers from Leighton Buz- 
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zard, so that there is direct communication 
with these three great railway systems. The 
more suitable sites, marked by stippling on our 
plan, are nearly level, with a fair drainage fall, 
and the chalk comes up to within a few inches of 
the surface level, so that foundations for machines, 
&c., can easily be arranged. The committee taking 
charge of the movement in connection with the 
encouragement of industries, have the co-operation 
of the landowners, and easy terms will be offered ; 
more need not be said here on this matter. The 
land is mainly in the hands of two owners, both of 
whom are entirely favourable tothe project. Some 
of the land convenient for industrial purposes is 
outside the boundaries of the borough, and here the 
rates would be lower than already given. These 
sites, by the way, are at farthest only about 12 to 
15 minutes’ walk from the railway station. For 
the construction of works, bricks and Portland 
cement are easily obtained. There are extensive 
brickfields and cement and lime works about five 
miles from Luton. The average price for common 
bricks is 32s., and for best Luton greys, 45s. per 
1000. 

The water supply is in the hands of a company ; 
it is from artesian wells, and throughout the recent 
drought no anxiety was felt as to the quantity 
available. On the hills on either side of the town 
water towers are built, with pumping plant to in- 
sure that the pressure at the highest point in the 
town will be maintained. At the points suggested 
for works the pressure would be about 78 lb. per 
square inch. Throughout the whole chalk forma- 
tion the water is very hard, and for boiler use it 
would probably be necessary to precipitate the 
calcium carbonate before use. The following 
analysis is interesting : 


Grains per 
Gallon or Parts per 
Parts per Million. 
Total solid matter 23.50000 335 714 
Chlorine as chlorides 1.05000 15.000 
Nitrogen as nitrates 0.28245 4.035 
mA nitrites 0.00000 0.000 
a freeammonia 0.00000 0.000 
a albuminoid 
ammonia oa .. 0.00564 0.080 
Poisonous metals 0.00000 0.000 


“The solid residue obtained by evaporation of the com- 

ny’s water consists almost entirely of calcium car- 
Goacte or common chalk. The presence of free carbonic 
acid in the water enables it to hold the chalk in a state of 
perfect solution. By the addition of lime water to 
neutralise the carbonic acid, the chalk may be precipi- 
tated rapidly, and completely removed by means of suit- 
able filters or settling tanks. This is, in fact, the best 
known and most convenient water-softening process, 
applicable on a commercial scale by steam users and 
others requiring large quantities of very pure and soft 
water.” 


The scale of charges for water supplied by meter 


is as follows : 
Per 1000 
Gallons. 
For supplies not exceeding 150,000 gallons ss. d. 
perannum ... re ise ich -_ kk 2 
For supplies not exceeding 200,000 gallons 
perannum ... Sa si ae Pe i | 
For supplies not exceeding 250,000 gallons 
perannum ... an si nes «a 2D 
For supplies not exceeding 350,000 gallons 
perannum ... Me te ee le 
For supplies not exceeding 500,000 gallons 
perannum ... 6 = i a O'S 
For supplies not exceeding 750,000 gallons 
per anoum ... < Se ne ies 
For supplies not exceeding 1,000,000 
gallons per annum ... ee 0 6 


For supplies on ——— above 1,000,000 gallons 
annually a discount of 24 per cent. is allowed, and above 
2,000,000 gallons of 5 per cent. 


It may be added that in some of the larger works 
in the town artesian wells have been sunk, and 
yield an adequate constart supply. The gas supply 
is also in the hands of a company ; the price is oe 
2s. 5d. per 1000 cubic feet. The Corporation are 
now having erected electricity supply works. The 
plant now being installed, costing 16,000J., is for 
running simultaneously, 18,500 lamps of 8 candle- 
power, but provision is made for doubling this out- 
put. To begin with, current will be supplied to 
motors at 4d. per Board of Trade unit. As to the 


coal supply, the works at present in operation at 
Luton get their supply from Derbyshire, and the 
price for steam coal averaged about 11s. per ton 
before the present abnormal rates were made. 

And now as to the question of supply and con- 
ditions of labour, it may be said at the outset that 
there are eleven works cognate to engineering 


located at Luton, some of them of considerable 
importance, so that there are possibilities, although 
not at present very propitious, of securing tem- 
porary help during periods of abnormal activity of 
short duration. One of the establishments is a 
trade union shop, the others have no direct cog- 
nisance of unionism, so that it might be possible, 
if deemed desirable, to aim in any new works at 
freedom from this influence. As to the wages 
current, one or two rates have been obtained from 
these works : labourers get 18s. to 203. per week ; 
handy labourers, drawn from the agricultural 
country round about Luton, command 23s. to 24s. ; 
boilermakers, 33s. to 34s. per week ; masons, 52s. ; 
bricklayers, 8d. per hour ; carpenters and joiners, 
8d. per hour ; painters, 25s. per week. 

But there are other advantages, even from the 
monetary point of view. Mechanics have to con- 
sider not only their personal labour remuneration, 
but the opportunities for their sons and daughters 
finding profitable employment. With boys and 
young men there is, as a rule, not much difficulty 
in engineering towns, but with girls the case is 
quite different. Luton has advantages which 
equal, and may even in some respects excel, those 
of the Lancashire towns, for the straw hat and 
bonnet-making industry offers a field for women’s 
industry without disadvantages. In plaiting, in 
shaping, or in finishing, pleasant work is obtainable, 
at wages which average nearly 20s. per week, and 
which in the season may run to 30s. in some few 
cases. It is cleanly, healthy, and in some depart- 
ments even artistic labour, without any danger, even 
in a machine factory; and thus it happens that 
the head of a family in Luton can often afford 
to labour at 18s. to 20s. a week when he has three 
daughters each earning 15s. to 20s. So much for 
the earning possibilities of a family; the cost of 
living is lhw—much lower than in London. 

Building operations have recently been very 
extensive. The Corporation have been passing 
plans for dwelling houses at the average rate of 
34 to 36 per month during the past year, and in 
warehouses and shops there has been corresponding 
activity. The type of house most favoured by 
mechanics is the six or seven apartment villa type in 
terraces, and for such the rent is about 181. to 201., 
and these, we may say, from personal observation, 
are well finished, and have moderately sized rooms. 
There is also a good supply of houses for artisans 
at from 13]. to 151. per annum. We are glad 
to note that a large proportion of the houses are 
owned by the tenants. The freehold price 
is usually about 15 years’ rental, and money 
can be found at 4 per cent. on loan. It is signi- 
ficant that in our walk through the greater part of 
the town, we found only one house vacant. The 
rates we have already mentioned are 5s. 4d. per £., 
gas is sold at 2s. 5d. per 1000 cubic feet, and the 
water-supply rate for the mechanic’s house Is. 
per £. ousehold coal of good quality, averages 
18s. per ton, delivered at the house. Food sup- 
plies are cheap, as for most staples transport costs 
do not bulk large. Thus there is each Monday 
a sale of cattle and sheep from the extensive 
grass lands of Leicestershire and Bedfordshire. 
The surrounding country is rich in vegetable and 
fruit gardens, just beyond the area for profitable 
competition at Covent Garden. The market square 
at Luton is thus a busy corner each morning. As 
for provisions, it is difficult, even if space per- 
mitted, to , ae any figures ; but the general remark 
may be made that few other similarly situated towns 
excel Luton in this matter. 

The death rate is very low for a manufacturing 
town—14.6 per 1000. During 1898 only 65 cases 
of zymotic disease were reported, equal to 1.8 per 
1000, and the average for the past 10 years is 1.8 
per 1000. In this connection we would recommend 
manufacturers, who think of changing the venue 
of their works, to get the comprehensive report of 
the medical ofticer of health, written in the ordinary 
course of his administration. It offers facts for 
reflection. There isa complete system of drainage, 
the sewage being pum to an irrigation farm of 
100 acres, on one of the hills outside of the town. 
Surface water is dealt with independently, the cost 
of the works having been 40,000/. There is rela- 
tively little crime. There are 158 houses licensed 
for the sale of intoxicating liquors, 1 to every 250 
of the population, and there were 77 cases of 
drunkenness dealt with by the police last year, but 
26 of the offenders were tramps. 

There are other elements which make indirectly 





for the contentment of the artisan. There are 


many opportunities for amusement and recreation, 
We are persuaded that this is a most important 
point in the determination of the locality for works 
removed from the Metropolis, or, indeed, of a new 
work. No maxim is truer than that referring to 
all work and no play, and it is well that men should 
be placed within reach of helpful amusements and 
recreations. The point is too often overlooked. The 
modern tendency to specialisation of labour requir- 
ing that a boy or a man should have to be kept 
from one year to another tending a machine turning 
out a bolt, nut, or screw, necessitates a counter- 
acting—perhaps some would say a humanising— 
influence. In the old days when it was a case of 
‘* something attempted something done,” there was 
a pleasure in the completion of an operation. In 
view of this we directed attention to this matter 
at Luton. There is the free library, well equipped 
Liberal and Conservative clubs, greatly patronised 
by the artisan class; in the Plait Hall, seating 
1500, and in the Town Hall, with accommodation 
for 500, both owned by the Corporation, there are 
frequent musical entertainments, while amongst 
the local organisations is a flourishing choral 
society. There is alsoa theatre holding 1200 people ; 
it was erected at a cost of 20,0001., and in it all the 
best travelling companies appear. For recreation 
there are four parks at different parts of the town, 
the largest of 43 acres ; there is the Corporation 
swimming baths, with a flourishing club ; there is 
a splendid golf course around one of the adjacent 
hills, about 14 miles distant from the town, and in 
addition there are tennis, cricket, and football 
clubs to gratify the enthusiasm of youth. 

More might be written; but possibly sufti- 
cient has been said to induce manufacturers to 
consider Luton when removing or establishing new 
works. There are one or two drawbacks ; perhaps 
the only important one is the absence of a water- 
way through the town, but with three railways 
competing for traffic, and a cheap water supply this 
may not be reckoned such a serious matter. No 
doubt with expansion the School Board, which 
under the chairmanship of Deputy Mayor G. 
Warren is doing good work, will organise a tech- 
nical institution for the higher grades, but Bedford 
is close at hand, and London is only 42 minutes by 
travel distant. This latter is a point of importance 
to the manufaciurer. There are before noon five 
express trains making the journey in less than one 
hour from London, and after four o’clock four 
equally fast trains to London, so that it would not 
be necessary, while securing economic manufactur- 
ing advantages, to forfeit the social attractions of 
the Metropolis. The ordinary return fare is 7s. 
first-class, and 5s. third-class, but Saturday to 
Monday tickets are given at half these amounts. 
Ordinary yearly season tickets cost 23/. 83. 4d. 
first and 151. 8s. third-class, while the rates for 
traders are 131. first and 101. third-class. 





MODERN FIELD ARTILLERY. 
Vickers 15-PounpEk Quick-Firine Fietp Guy. 
(Continued from page 434.) 

ConTINUING our illustrations of the field guns, 
manufactured by Messrs. Vickers, Sons, and 
Maxim, Limited, we reproduce this week on pages 
470 and 471, drawings and photographs of the car- 
riage and limber of the well-known and powerful 
15-pounder weapon of the firm. The gun is made 
of steel, the total length from breech-face to the 
muzzle end being 84.2 in. It consists of an inner 
tube reinforced by a strong steel jacket, which 
extends the whole length of the gun and is con- 
nected to the inner tube by shoulders. At the 
breech end a bush is screwed into the jacket to 
secure the inner tube. This bush is screwed inter- 
nally to receive the breech plug of the mechanism. 
On the jacket are formed trunnions by which the 
gun is supported in its carriage. The mechanism 
is of the same construction as that used with the 
separable landing gun, and was fully described in 
our last number (Figs. 61 to 66, on page 434 ante). 

The particulars of the gun and mounting are 
given in the appended Table, from which it will 
be seen that with a charge of 1.5 lb. of cordite, 
and using a 15-lb. shot, a muzzle velocity of 
1900 ft. per second is obtained. 

Particulars of 15-Pouwnder Gun and Mounting. 





Weight of projectile ... 15 Ib. 
Diameter of bore ba 3 in. 

Length of bore... 79.2 in 
Total length of gun 84.2 ,, 
Diameter of chamber..,, 3.4 5, 








ApriL 13, 1900.] 


ENGINEERING. 


469 











Length of chamber _ ... za 563 11.9 in, 
Maximum pressure in chamber... 15 tons 
Weight ofcharge ... «.. ae 1.5 Ib. 
Muzzle velocity “ss = «- 1900 ft.-secs. 
Rounds per minute... RS * 12 
Length of recoil nace naan 30 in. 
Diameter of wheels ... mS es 52 ,, 
Track of wheels as er ta 625,, 
Angleof elevation .. .. ... 17 deg. 
55, | NN sce fo sees wa 5 4, 
‘i ——- ba er iis pe 
Height of axis of gun... nee ats .3 In. 
. : Cwt. Qrs. Lb. 
Weight of gun and mechanism 7 OC. ae 
oe | ae ere Ce ee 
iE limber with 36 rounds of 
ammunition ... a sient ee: 


The carriage (Figs. 76 and 77, page 470, and Fig. 
80, page 471) is practically of the same type as the 
one used with 12-pounder horse artillery gun, with 
the exception that the axle boxes have been re- 
moved and the axle fitted with two seats for the 
gunners. This carriage was fully described in page 
412 ante. 

The limber (Figs. 79 and 80) is made of steel 
plates and angles, and consists of a framework 
attached to an axle by means of brackets. It is 
provided with a trail hook at the rear for attaching 
the gun carriage for travelling. At the front are 
two eyelets with chains for the hooking on of 
the swingletrees of the harness. Underneath the 
splinter bar is a socket which supports the 
pole, and to this is hinged the prop. Footsteps 
are provided for the convenience of the men 
mounting the limber. The limber box, which 
is riveted on to the frame, is divided into 12 par- 
titions, nine of which receive the ammunition 
carrier arch, and the remaining three serve as re- 
ceptacles for tool-boxes and small stores. The end 
of the box is closed by a door which, when open, 
is supported by two chains, and serves as a shelf 
for the men handling the ammunition. The ammu- 
nition carriers are constructed of wood, strengthened 
by steel bands and angle-pieces. Each carrier holds 
four projectiles, four charges, and necessary fuses 
and primers. The pole is made of steel tubing, and 
is telescopic, so that it can be shortened. The 
limber may, therefore, serve as an ammunition 
wagon behind another limber. 


(To be continued.) 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

In our last issue we gave an account of the first 
day’s sitting of the recent meeting of the Institution 
of Naval Architects. At the morning meeting on the 
second day, Thursday, April 5, the first paper taken 
was a contribution by Professor J. H. Biles on 

Larce Carco STEAMERS. 

The author said that increase of size of cargo 
steamers has been accompanied by a reduction in 
the cost of carrying. The metacentre varies ap- 
proximately as the depth of the ship, when the ratios 
of breadth, draught, and depth are unaltered. 
To carry a full cargo of a given density the draught 
of aship must be increased approximately in the 
same ratio as the depth. If this is not done cargoes 
of less density must be carried or there must be 
empty spaces in the ship. It seemed reasonable 
to assume that experience had taught shipowners 
what was the most profitable ratio of capacity to 
weight carrying, and in consequence the further 
increase of beam and depth is dependent on the 
possibility of obtaining sufficient draught of water 
in the ports and docks to which they trade. The 
main question the author considered was : What is 
the effect of increased draught upon the working 
expenses of steamers of increased dimensions, and 
what are the losses involved in these larger sizes 
if draught is not increased? Increase of length 
does not affect either stability or ratio of capacity 
to deadweight but is dominated by strength con- 
siderations and by facilities of docks and wharves. 
It has been the practice, in determining the scant- 
lings of large ships, to find the stresses to which they 
would be subjected if placed in equilibrium on the 
crest of a wave in which every particle is momen- 
tarily at rest, the length of the wave being the 
same as that of the ship, and the height being one- 
twentieth of the wave in length. The maximum 
stress permissible in such conditions is determined 
by experience. If it is considered desirable not to 
increase this stress with increase of dimensions, 
then, as has been shown by the late Mr. William 
Froude, the scantlings which are determined by 
the above consideration must be increased in the 





ratio of the square of the increase of dimensions, if 
all dimensions are increased in the same propor- 
tions. The author next proceeded to consider in 
detail the effect of the increase of individual dimen- 
sions separately. The conclusious he arrived at 
were that the most expensive way of increasing 
size is that in which depth is unaltered, and the 
least expensive is that in which length is unaltered. 
This applies only to longitudinal scantlings, and 
upon assumptions in view of which the reasoning 
was based. The author referred to Mr. Hunter's 
paper, read at Newcastle last year, when, as a type 
ship, an Atlantic cargo steamer was taken, being 
500 ft. long between perpendiculars, 60 ft. breadth 
moulded, 36 ft. depth moulded to upper deck, and 
44 ft. to the shelter deck. The draught of water 
loaded was 27 ft. 6 in., the deadweight 12,000 tons, 
the capacity 20,000 cubic feet at 40 ft. per ton and 
1000 tons coal space. The consumption of such a 
vessel steaming at 12 knots might be taken at 56 
tons per day, which, assuming the consumption to 
be 1.5 lb. per horse-power per hour, would give 
3500 indicated horse-power. The author took 
these figures for determining those for vessels of 
large dimensions. He assumed form, speed, coal 
per indicated horse-power, distance, cargo carried, 
and stability to be constant, and it was also 
assumed that the centre of gravity of the fully 
equipped ship would vary in height in direct 
proportion to the variation of depth. It was pointed 
out that, under the conditions, length has no effect 
on the value of the metacentre, but length had to be 
taken into account for strength purposes, and it 
was considered that the simplest assumption would 
be to make length a constant multiple of the depth. 
Vessels whose draught could be increased with 
increase of size will carry more deadweight than 
those of the same size with a constant draught. 
This was obvious, but there were two important 
questions that arose in relation to these considera- 
tions. The first was whether, with constant draught, 
the larger vessel would be more profitable than the 
smaller. Comparative costs for carrying a ton of 
cargo 5000 nautical miles had been worked out and 
were given ina Table by which it appeared that 
for deadweight cargoes, unless draught of water be 
increased with increase of dimensions, the cost of 
freight increases with increase of dimensions, The 
second question was: If draught be increased propor- 
tionately to the other dimensions, is the large vessel 
more profitable than the smaller? By means of 
another Table it was shown that if draught be in- 
creased proportionately to increase of dimensions 
the cargo can be carried at a steadily decreasing cost 
as size increases. A 700-ft. ship would carry 12 tons 
for the same cost as a 500-ft. ship would carry 
10 tons. If, however, draught remained constant, 
the 700-ft. ship would carry 7.7 tons at the same 
cost that the 500-ft. ship would carry10 tons. The 
above figures measured efficiency on the assump- 
tion that earning power depended on weight 
carried, but assuming that the total capacity of the 
ship was a measure of earning power, then the re- 
spective total working expenses must be related to 
the capacities of the ships. From figures given, 
under these circumstances, it was seen that the 
cost of carrying 1,000,000 cubic feet of cargo de- 

creased with increase of size, provided that the 
density of the cargo was not sufficient to load the 
ship below practicable limits. The depths of har- 

bours would, therefore, influence the density of 
cargo, a harbour having only 27 ft. 6 in. depth of 
water would not allow a ship of 700 ft. long to be 

fully loaded. It was seen, therefore, that increase 

of size of the ship of the type assumed was profit- 

able in a trade where deadweight cargoes of 70 ft. 

per ton were carried, draught being increased pro- 

portionately with other dimensions. Increase of 

size is unprofitable in such trades, unless accom- 

panied by increase of draught of water. Lastly, 

increase of size, without increase of draught, is pro- 

fitable in trades where cargo is of a density 

gradually reducing with increase of size. 

The discussion on this paper was opened by Mr. 

H. H. West, who regretted that Mr. Hunter was 

not present to speak on the subject. He pointed 

out that the paper dealt with the largest type of 

cargo ship such as could only be used in the Atlantic 

trade. From what had been said it would be seen 

that at present ships of 500 ft. and upwards would, 

on the author’s bases of comparison, be limited to 

the Atlantic trade. It, therefore, became interest- 
ing to see if it were possible to revise the author’s 
method and go to ships with smaller dimensions. 





with size, and no doubt it cost less to propel a 
given unit of cargo with a large-size ship than with 
asmall one. The propulsion expenses were, how- 
ever, comparatively small, and therefore did. not 
tell the whole tale. Other commercial considera- 
tions decreased with a large ship, insurance, 
brokerage, and stowage being all cheaper. The 
author had said that it seemed reasonable to 
assume that shipowners had found out the most 
profitable ratio of capacity to weight carrying, and 
if they had not then the most profitable ratio could 
be obtained by increasing beam and depth until 
they had.- Mr. West did not agree with this state- 
ment, and failed to see any fitness between the 
elements mentioned. Indeed, they constantly 
change with different trades and different periods 
of time. It was assumed, also, in the paper in 
estimating the centre of gravity of the machinery 
that the stroke of the engines and the diameter of 
the boilers would vary as the depth of the ship. 
These assumptions were not very likely to agree 
with the facts, but they would approximate to 
them as the weight of the machinery would be 
small compared with the total displacement. Mr. 
West agreed that the machinery would not have 
much effect on the metacentre of a loaded ship, 
but the case of a light vessel had to be considered 
and then the position of the machinery would be a 
considerable item. Generally the larger the ship 
the lower the centre of gravity in the machinery 
compared to the hull, and this was especially the 
case with twin screws. Professor Biles, had lamented 
the absence of information as to the metacentric 
height of loaded ships. Mr. West had often tried to 
persuade owners to spend the two hours necessary 
to find out the centre of gravity of the cargo in the 
vessel. The metacentric height of the ship itself 
would be known, but for the loaded vessel it was 
necessary to find the centre of gravity of the whole. 
The author had discussed in a scientific manner the 
strength of scantlings ; but, as a matter of fact, the 
question was not dealt with by the shipbuilder 
with such great nicety. Whilst speaking upon this 
matter, he would state that it would be better to 
give the shipbuilder a freer hand with regard to 
scantlings ; at the present they were too much 
bound by the rules of the registration societies. 
The great point, however, brought out by Professor 
Biles’ paper was the limitations that were put upon 
the shipbuilder by the comparative shallowness of 
harbours. Nothing could be done, however, until 
the civil engineers gave greater draught of water, 
say up to 40 ft. 

Mr. Purvis, on first reading the paper, had 
thought it a pity that the author had not worked 
out some constants for the guidance of designers. 
On further consideration he had concluded, how- 
ever, that the broader basis on which the paper 
had been placed was desirable, as it led to fuller 
range of discussion. He thought the author's 
results, as presented in the Table, were less favour- 
able than would be obtained in actual practice, the 
larger steamers gave more advantageous results, 
due to increase of speed, the gain in rapidity of 
transit was often greater than the extra expense 
involved. 

Mr. Laeisz, speaking from the shipowners’ point 
of view, bore testimony to the value of the paper, 
and it would be more appreciated as it gave results 
in terms that would be easily understood, viz., £ s. d. 
He would ask the author, however, whether he had 
taken into consideration the increased price per 
ton which shipbuilders charge for the very largest 
steamers. When vessels of the enormous size that 
was becoming fashionable had to be built, the price 
did not decrease per ton as it did with the increase 
of size within moderate dimensions. He was 
hardly in agreement with the author that ship- 
owners knew whatwere the most profitable draughts. 
In fact, they were constantly changing their minds. 
If that was so with regular lines, how much more 
so would it be the case with ordinary cargo vessels. 
In his port, Hamburg, the depth of water varied, 
but they had a plan of getting big ships up to a 
certain point in the river, and then transferring 
some of the cargo. They had a complete system of 
lighters and tugs, by which they could take out 
cargo enough to reduce the draught 3 ft. or 4 ft.; 
and this could be done at small cost, so that the 
vessels could be brought up to the docks. Naturally 
such a plan could not be followed in many ports ; 
for instance, in New York it would be impossible 
to get lighters over the bar for transferring cargo 
outside Sandy Hook. In regard tothe metacentric 





The author had said that expenses did not increase 





height of loaded ships, and what Mr. West had said 
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some years ago, he allowed a shipbuilder to make 
some experiments with one of his loaded vessels, 
He had received a very neat report, which was 
interesting reading, and it had been treasured 
among the archives of the firm, where it had re- 
mained. Its practical utility was not very great, 
as vessels of that character had not since been used. 

Mr. Angier spoke as one practically engaged 
with the working of steamers. He agreed that 
shipowners were as much undecided as any con- 
structor what should be the best dimensions to 
give to vessels, The point that faperne strange 
was how much fashion influenced the matter. As 
an example, it might be stated that at the present 
time a deep-draught ship was almost unsaleable. 
The Spaniards, who were now a good deal in 
the market, would hardly take a vessel with a 
draught of over 20 ft. In regard to this matter of 





draught, he thought shipowners went too much by 
hearsay, the trader did not really make sure of his 
facts. Very light draught was not so essential as was 
often thought, and 24 ft. 6 in. was admissable for 
all but a very few harbours, considering the pos- 
sibility of lightening by lighterage. His experi- 
ence led him to conclude that the reduction of cost 
of carrying by increase in size of the vessel was a 
good deal exaggerated, and he differed from those 
who considered that the ratio of upkeep was so 
much less with large ships. It was greatly a ques- 
tion of areas. With bigger surfaces to scrape and 
paint more hands were required. He agreed, how- 
ever, that the cost of navigation with large ships 
was proportionately less than with small ones, but 
unless an owner wants his vessel to rust and go 
to the bad, he must provide upkeep expenses pro 
rata with increase of size. In regard to what Mr. 





West had said about owners giving facilities to 
constructors for obtaining professional data, he 
thought that if the shipbuilders were a little more 
insistent in this matter, they would oftener get 
their own way. If the constructors would take 
the trouble to find out when the ship was ready, 
he thought the owners would be willing to delay 
the vessel a short time for the purpose. 

Mr. A. Denny wished to correct a statement 
made by Mr. West. It did not take two hours to 
find the metacentric height of a luaded ship ; in fact, 
the operation had been performed in 20 minutes. 
If shipowners would be more complacent in this 
matter they would gain a great deal and lose 
nothing. Professor Biles had assumed a meta- 
centric height of 1.4 ft., the G.M.; was however, 4 
matter of opinion. It might be less, but in a 
smaller steamer should be larger. In regard to 
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what had been said about fashion governing the 
dimensions of steamers, there is no doubt it had 
led to an increase of beam, and therefore a less 
proportional depth. Mr. West had spoken of the 
registration societies limiting designers in their 
selection of scantling. Speaking for the society 
with which he, Mr. Denny, was connected, he 
c'aimed that they allowed as much latitude as was 
consistent with due strength. He thought the 
moral of the paper rested in an appeal to the 
managers of docks, and doubtless that dock 
would be the most successful which took time by 
the forelock and gave a deeper draught. If an 
example were needed of what should be done, he 
would refer to the past history of the River Clyde ; 
his father had told him that, in his young days, a 
man could wade across the river at Bowling. 

Mr. Martell, also referring to Mr. West’s com- 
plaint, that the registration societies curtailed the 
liberties of the designer, by too narrow limitation 
of scantling, said that statement now no longer 
applied. It might have been true at a former 
period, but in the present day shipbuilders could 
range within wide limits. The only thing done 
was to insist on a certain necessary standard of 
strength. The regulations were not now framed 
as they were at one time, and he held that the 
rules met the requirements of every shipbuilder. 

Professor Biles, in- replying to the discussion, 
regretted that there had not been more shipbuilders 
present to criticise his paper. Mr. Laeisz had 
brought out one very important point, namely, the 
lightening of ships by barges. That wasa way out of 
the difficulty, but it involved some expenditure, and 
he questioned whether it would not be better to 
deepen the harbours. If the cost of lightering 
were anything like it is in this country, it would 
certainly be cheaper to bring the waterway up to 
the necessary requirements ; naturally with a large 
number of ports the lightering plan was out of the 
question. Mr. Angier had made some remarks on 
upkeep, and had pointed out how largely it de- 
pended upon surfaces. In that case there was an 
advantage, even in this element, for the bigger ship, 
as the larger vessel would carry more cargo with a 
given area of plating than would a small one. Thus 
the area increased in two dimensions, while the 
cule capacity increased by three. What had been 
sald about variations and dimensions due to fashion 
might be true; but fashion, on the other hand, 
— with the requirements of the times. Thus 

ere might be activity in one branch of trade 
carried on where harbours were not, perhaps, quite 





so deep. There was, however, this to be said, that 
if ships were made of deep draught, they need not 
be loaded to their full capacity. His subject, how- 
ever, was the cost of transportation in large quan- 
tities, and for this the growing practice was to 
increase the size of ships. He agreed that the 
variations allowed by the registration societies were 
considerable, and, indeed, the shipbuilders’ diffi- 
culty was to know what variations would be allowed. 
There was one thing, however. that seemed fairly 
constant ; the registration societies did not put any 
obstacle in the way of an increase of scantling, but 
it was very difficult to get them to agree to a de- 
crease. As tothe increased cost of very large ships, 
referred to by Mr. Laeisz, he had made inquiries 
before carrying out his calculations for the paper, 
and the figures given were what could be done in a 
certain time. The reason that very big ships were 
dearer, was because they tread so very closely on 
the limit of capabilities of the yards, the ratio of 
price did not increase with the size of a ship within 
the capacity of shipyard plant ; but when the various 
harbour authorities give sufficient depth of water, 
700-ft. ships, with proportionate draught, will be 
within the capacity of ordinary shipyards, as they 
will have to increase their facilities proportionately. 


Innovations IN Mopern SHIPBurLpINa. 


A paper by Mr. A. B. Wortley, entitled ‘‘ The 
Practical Results of Some Innovations in Modern 
Shipbuilding,” was next read. This contribution 
we print in full in our present issue, and we will, 
therefore, at once proceed to the discussion. 

Mr. H. H. West was the first speaker. He 
said the chief thing that would strike anyone 
on reading the paper, would be the bold de- 
parture it exhibited from conventional practice. 
Mr. Holt had, however, always the courage of his 
opinions, and he had, moreover, the power to back 
them up, which he did not fail to do when they 
appeared profitable. He had this ship in his mind 
when Professor Biles referred to shipowners having 
found out the ratio of capacity to weight. No 
one could have more experience in this than Mr. 
Holt. At one time his ships carried tea, and 
under those conditions space was everything. Cir- 
cumstances had changed with time, so that ample 
space was not so prominent an advantage as at the 
present, and Mr. Holt had therefore introduced 
different proportions of engines and boilers. He was 
aware that some of the variations shown in the illus- 
trations of Mr. Wortley’s paper, such as the rudder 
without the heel support and the special arrange- 


ment of stanchions and beams, had been in 
Mr. Holt’s mind for many years past, and he now 
saw his ideas realised. The speaker believed 
these features were a step in the right direction, 
as they gave a freer hold and stronger support to 
the decks. Whether this was obtained at some 
cost of weight had to be considered; for his 
own part he believed that the weight of the 
decks and stanchions, with this arrangement, was 
increased. The double purpose of the stanchions 
as ties and struts has been mentioned. The 
speaker did not attach much importance to this, for 
the stanchions could hardly act as ties, otherwise 
the attachments which were small would come 
adrift ; that was a thing, however, which seldom 
occurred unless the ship got aground and was sub- 
se to quite unusual stresses. He therefore 
ooked on the stanchions as being purely pillars, as 
their name indicated. The form of rudder had con- 
siderable lateral rigidity as compared to the ordi- 
nary construction. Stern posts and rudders had 
very little rigidity sideways usually, as was shown 
by the wear of the rudder pins. It was satisfac- 
tory to find that Mr. Holt had got over that diffi- 
culty. This form of rudder had, however, been 
adopted in other vessels previously, notably in the 
case of the City of Paris, the City of New York, 
and several Admiralty vessels. In regard to the 
rudder itself affording buoyancy, he would not be 
inclined to attach much importance to that feature, 
as he thought there must necessarily be some leak- 
age, and in time the rudder would fill with water. 
In regard to the question of vibration, Messrs. Hen- 
derson had adopted another form to get over vibra- 
tion. His experience in former days with millwright 
work taught him that when it was desirable to avoid 
vibration with a vertical shaft it was well not to 
support it at the bottom by a footstep bearing, but 
to suspend it by a bearing from above. The spac- 
ing of frames 3 ft. apart was not new, the Montana 
and Dacota were built in this way, and in Admiralty 
designs the 3-ft. spacing had been exceeded. For 
his own part he saw no reason why 3 ft. should not 
be adopted as the distance for frames being apart, 
if the framing were made strong enough and =) 
tudinal supports were introduced sufficiently for t 
fi e remembered that Mr. Holt used to 

ave single-riveted Jands, and he would be glad to 
know whether he had adopted double riveting for 
these fastenings. Tatuenel stringers were incon- 
venient, and this had been got over by the inter- 
costal stringer. He would point out that there 
was no deck plan in the paper, it would be an ad- 
vantage if this were added so as to show the con- 
tinuity of deck girders when they came to the 
engine and boiler spaces. He did not agree with 
leaving out cement. He had probably been into 
as many double-bottoms as most members present, 
but he had never gone into one ballast tank that 
was quite free from water even when pumped down 
as close as possible. In any case mischief would 
be done to the rivet heads, and, therefore, he would 
have them protected by cement. In regard to cost 
of upkeep he would point out that in the present 
day of smaller-diameter bp sewres engines were run 
at a higher number of revolutions, This would 
throw additional stresses on them and there would 
be more wear and tear. 

Mr. Dutton said that Mr. West had so well 
covered the ground there was little more to say. 
He spoké-as representing the British Corporation 
Registry, and Mr. Holt had asked the advice of the 
committee of that body as to scantling and the dis-. 
tribution of material. When the section was put 
before him he was struck by the courage Mr. Holt 
had shown in the wide departures he had made from 
established practice. The wide spacing of the 
frames, the intercostal girders under decks, and 
other features showed great originality. The speaker 
gave some advice on the matter, and that had been 
followed out, but it led to the application of more 
weight ; the suggestions had been carried out, how- 
ever, and had proved satisfactory. The balance 
rudder carrying out the lines of the ship, and the 

etting rid of the deadwood were improvements. 

ere was a tendency to do pes with the outer post, 
and to increase the section of the inner post. Solid 
pillars were dispensed with in the hold. That was 
a point to which the British Corporation had also 
paid attention. When shifting boards had to be 
used, however, there might be some difficulty in 
keeping them in their places. He did not think 
sufficient experience had been obtained Ke to 
warrant cement being done away with. It may 





have been permissible, however, in the case alluded 
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to by the author ; but then it should be remembered 
that each vessel had been carefully inspected at the 
termination of every voyage, and, after the most 
minute examination of the inside of the outer bot- 
tom, no pitting or corrosion could be discovered, 
and the cement wash, the author said, was found to 
be preserving the steel on the bottom as well as any 
other part of the tank. Mr. West thought that if 
that was a general practice with all shipowners, they 
might dispense with the thick cement and have re- 
course to washing. The 3-ft. frame spacing, as had 
been said, was not without previous examples ; with 
the wider spacing the transverse material had to be 
increased and the plating also. The tendency was 
to decrease the frame spacing at the fore end in order 
to prevent panting, but in the Paris and New York 
there was wider spacing at the ends ; but then there 
were additional intercostal stringers. 

Mr. A. Denny said that if there was nothing new 
in the steamer described in the paper Mr. Holt had 
carried the usual features to a further extent than 
had been done before ; in the City of Paris they had 
33-in. spaces, but here they had 36 in. There had 
also been suspended rudders before, but Mr. Holt 
had carried the practice further. It was the same 
with the wide frame spacing, and with the wide 
spaced stanchions. He thought that Mr. Holt 
was not only to be thanked for the experiments 
he had made, but for putting them before the world 
in the liberal manner he had done. The design of 
the ship showed that the registration societies de- 
sired to help progress. If that desire were stimu- 
lated by a little mild competition it would perhaps 
be none the less effective. 

Mr. A. Holt stated that what had been said about 
the design of the ship being attributed to him 
should have really been said of the author of the 
paper. As a matter of fact, the details were due 
to Mr. Wortley ; he, the speaker, might have had 
aspirations, but the mechanical arrangements were 
Mr. Wortley’s. He thought he might say they 
had been well designed and well carried out. 

Mr. Wortley, in replying to the discussion, 
thanked the meeting for listening to his paper, 
and especially thanked Mr. Holt for what he had 
said. Mr. Holt had, however, been always an 
originator. It was he who had the courage to send 
the first modern high-pressure boiler to sea, and in 
the present case the risk was Mr. Holt’s, and the 
credit was his; only in a very minor way was any- 
thing due tothe author. As had been said, the condi- 
tions of trade altered ; cargo going eastward now was 
almost completely deadweight, whilst homeward it 
was almost entirely space. In regard to the com- 
bined weight of pillars, beams, and intercostals, 
that was not very different with the plan shown on 
the paper as compared with ordinary construction ; 
there might be 30 to 50 tons in excess if it were 
carried to the ends. Referring to what Mr. West 
had said, he thought that if pillars were tied at 
both ends there was an advantage. He was not 
aware that there had been a 3-ft. spacing in the 
Dacota and Montana. They had departed from the 
plan of single-riveted seams, but it had been done 
much against Mr. Holt’s will. He would have great 
pleasure in adding a deck plan to the illustrations 
in the paper. In regard to dispensing with thick 
cement he agreed that stringent examination was 
necessary. ‘hey followed the practice of making 
two inspections, one abroad and one at home. It 
might be pointed out that muds in various parts of 
the world afforded very good protection for steel ; 
the Shanghai mud was particularly efficient in 
‘this respect. 


SrrenetH or Extrpric Sections. 

A paper by Captain William Hovgaard, of the 
Royal Danish Navy, entitled ‘Strength of Elliptic 
Sections under Fluid Pressure” was next read. 
This paper consisted of a somewhat elaborate 
mathematical consideration of the subject. The 
author pointed out that the problem had become of 
special interest in view of the recent developments 
in the construction of submarine boats. From 

ractical considerations the elliptical section has 
»yeen found preferable to the circular section 
although, naturally, the latter is the most appro- 

riate form, having regard to strength only. In 
Resul’s ‘*Treaté de Mechanique Général” elliptic 
sections without any internal stays or pillars, are 
dealt with, but it is found necessary to introduce 

illars. A submarine boat of elliptic section with 
Rocteusiiih major axis is designed on close-spaced 
framing, each frame being stiffened by two vertical 
pillars placed symmetrically with respect to the 


minor axis. The hull is cylindrical at the portion 
considered and the ends are neglected. The 
pillars are supposed to be placed at given points to 
carry any given load, the compressive and sheering 
forces are determined, and the position of the 
pillars, so that the bending moments may be dis- 
tributed as evenly as possible. The case of cir- 
cular section is treated separately, and finally the 
question of critical pressure is discussed. So far 
as submarine boats are concerned, the practical 
question has more interest for foreign Governments 
than for ourown. As has been recently stated, the 
submarine boat is essentially one for defensive pur- 
poses, and although the policy of this country is 
one of defence, our strategy only, when the time 
for diplomacy has passed, will be that purely of 
attack. From a scientific point of view, however, 
Captain Hovgaard’s paper is one of great interest, 
and doubtless will be largely studied by those who 
follow up mathematical problems of this nature. 

A very brief discussion followed the reading of 
the paper, in which Professor Greenhill and Mr. 
Stromeyer took part. 


Yacut MEAsuREMENTS. 

A paper by Mr. H. C. Vogt on ‘‘ Yacht Mea- 
surement, together with some Remarks on the 
Action of Sails,” was next read. The ques- 
tion is one upon which endless discussion can 
be raised, and is so unsatisfactory in respect 
that each controversialist may always hold his 
own opinion without fear of it being contro- 
verted * his adversary. As a matter of fact, there 
is no common basis of discussion. Yacht measure- 
ment is a means of handicapping, and the success- 
ful designer can then therefore be no more than a 
‘*tonnage cheater.” Doubtless considerable know- 
ledge and skill are needed for success in this 
field. Hardly any two authorities are agreed 
as to what an ideal measurement rule should 
be, even if it could be evolved. The great 
question of money cost should, in our opinion, 
to be the ruling factor, supposing it were possible 
to introduce it in a satisfactory manner. Dura- 
bility is, of course, a part of this question, the 
cost of upkeep and operating the yacht being an 
equally important factor. At the present time it 
would seem that a new yacht is needed almost 
every season, the great art of the designer consist- 
ing in introducing flimsy upper works and a mass 
of lead with the lowest possible centre of gravity. 
The flimsy construction, however, is very expen- 
sive, and the low centre of gravity of lead leads to 
fin keels, excessive draught, and other undesirable 
features. Mr. Vogt maintains that in a correct 
measurement rule the principal dimensions ought 
not to appear at all, because any arbitrary valua- 
tion of certain dimensions will naturally develop 
types, or it may lead to constructions that would 
not otherwise have been used. There is no 
doubt that what the author says is true, and it is 
equally certain that the correct measurement 
rule has never yet been evolved. The author says 
a yacht formula based on judicious principles must 
determine the due ratio of the yacht’s capability of 
taking up the energy of the wind and its capability 
of transforming this energy into useful work. The 
formula he proposes is as follows : 


Where §,, is the normal sail area in relation to the 
displacement raised to the two-third power, and 
gS' that part which the sail area is above the 
normal sail area. By normal sail area is meant that 
which can be carried without recourse to what is 
described as artificial stability, which we gather is 
that obtained by leaden bulbs, &c. D in the 
formula is, of course, the displacement which is to 
be obtained by weighing the yacht on shore, 
hydraulic presses being used. No doubt the 
author’s endeavour is an admirable one, but we 
fear there is not much chance that it will effect a 
salutory reform in the design of yachts. To refer 
for a standard to §,, to the old sailing warships, or 
the ratio of the mean area in fishing smacks, does 
not sound very promising. 

A long discussion followed the reading of this 

per, in which Admiral FitzGerald, Mr. A. 

nny, and Mr. John Scott, who occupied the 
chair, took part. 

The meeting then adjourned. 


Tae Banancine or Steam ENGINEs. 
At the evening meeting of Thursday, the 5th inst., 





Admiral Sir John Hay occupying the chair, the first 





paper taken was a contribution by Mr. Otto Schlick, 
on ‘** The Balancing of Steam Engines.” It will be 
remembered that in a previous paper the author 
had shown the possibi ity of balancing a four- 
crank engine, having a connecting-rod presumably 
of infinite length, so as to completely neutralise the 
vertical forces as well as the couples produced in 
the plane of the piston-rod. As is, however, well 
known, a disturbance is caused in the balance by 
the connecting-rod, and the author has been engaged 
in investigations to ascertain up to what extent 
this disturbance can be avoided. Although he has 
extended his researches up to engines with four, 
five, six, and more cranks, in the present paper he 
limited himself to the balancing of a four-crank 
engine alone, reserving the consideration of a 
higher number of cranks to future occasions. The 
pene is one of great interest, but, naturally, is of 
a highly mathematical nature ; and as we shall 
print it in full shortly, together with the diagrams 
illustrating the reasoning, we will at once proceed 
to the discussion. 

Professor Dunkerley said he was sure that the 
members of the Institution were very much in- 
debted to Herr Schlick for placing his investiga- 
tions on the effect of the obliquity of the connect- 
ing-rod, as regards the problem of balancing, on 
record. In the excellent paper read by Professor 
Dalby on this subject last year, the effect of 
obliquity was not considered, or, if it was referred 
to, it was referred to very briefly. The present 
paper, therefore, might be looked upon, to some 
extent, as a sequel to that of last year, although 
probably Herr Schlick had obtained his results 
prior to that paper being read. Oa the first page 
the author stated that if the ‘‘ elements” be ar- 
ranged in a certain manner the vertical forces were 
perfectly. balanced. The speaker presumed this 
meant ‘‘very approximately balanced.” It was 
perfectly well known that in any engine the inertia 
forces due to the reciprocating masses might be 
considered to be made up, to a very close approxi- 
mation, of two simple harmonic terms ; the first 
having the same frequency as that of the engines, 
and the second having double the frequency. The 
first was, in fact, merely the force when obliquity 
was neglected and might be termed the primary 
force ; whilst the second was due to the effect of 
obliquity, and might be termed the secondary force. 
Thus, in a marine engine, it might be said that 
there was to be considered a primary vertical force 
and pitching (or tilting) couple, and a secondary ver- 
tical force and pitching couple. To annul each of 
these effects it was necessary to satisfy two equa- 
tions ; or, to express it differently, a certain polygon 
must be closed. To annul them all, therefore, eight 
equations must be satisfied, or else four polygons 
must be closed. In a four-crank engine, if the 
distances between the cylinders are known, there 
were only seven unknown quantities; namely, 
four masses and three crank angles. Since one 
mass must be assumed to be known there were 
only six unknown quantities, and, therefore, all the 
eight equations could not be satisfied. In a four- 
crank engine, therefore, it was impossible to 
balance both the primary as well as the secondary 
effects. Six of the equations only could be satis- 
fied ; that was to say, only three of the effects could 
be annulled. If it were attempted to annul two of 
the effects, for example, merely the primary force 
and couple, four equations were satisfied, and, 
therefore, in addition to the mass already assumed, 
it was nece to assume two other quantities. 
This, the speaker said, was the method followed 
in Professor Dalby’s paper last year. ’ 

In the paper then before the meeting, Mr. 
Schlick gave all the equations to which Professor 
Dunkerley had referred, but he, the author, had 
simplified the problem considerably by assum- 
ing a symmetrical arrangement of cylinders. It 
might, the speaker said, be a hyperecriticism, but 
in addition to assuming the symmetrical arrange- 
ment of cylinders, the author assumed the two 
outer cylinders to have the same mass. This 
was quite unnecessary, and it was simply an acci- 
dent that the author satisfied six of his eight eque- 
tions. With asymmetrical arrangement of cylinders, 
if the two primary effects and the secondary force 
be annulled, it necessarily followed that the two 
outer, as well as the two inner, masses were equal. 
Had Mr. Schlick made any other assumption, he 
would have found that he could not have satistied 
the six equations that he desired. The question 
naturally arose whether the effect of obliquity was 
important. To balance, neglecting obliquity, it was 
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necessary to assume three things. There were the 
certain masses and crank angles, and an unbalanced 
force and couple, the secondary effects having double 
the frequency of the engine. Are these, Professor 
Dunkerley said, of small or of great magnitude? Or 
if the attempt were made toannul them, would it be 
needful to modify, to any great extent, the masses and 
angles previously obtained ? To illustrate this point, 
the speaker gavea numerical illustration of the modi- 
fications introduced, which was taken from one of 
his lectures at the Naval College, wherein the 
subject matter of the paper was discussed in 
a rather more general manner. He assumed the 
cylinders equally spaced, thus bringing the propor- 
tion under Mr. Schlick’s case ; although the results 
were obtained graphically in a general manner. 

The author illustrated his reasoning by diagrams 
exhibited at the meeting. These we reproduce 
in Figs. 1 to 5. The notation is the same as 
in Mr. Schlick’s paper. Moments are taken 
about the centre line of A, and the units of force 
and couple are such that the centrifugal force of 
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mass C at the crankpin is 10, as is also the 
moment of that force about A. In Fig. 1, the two 
primary effects were balanced. Only four equa- 
tions, therefore, were satisfied, and in addition 
' tothe mass 10 for cylinder C it was necessary to 
assume two other quantities. He had assumed 
that the crank angles between B and C and 
C and D were each 100 deg. There was, 
of course, no particular reason why these two 
values should o assumed ; but, on the other 
hand, the speaker said, there was no reason 
why they should not be. The remaining masses 
and angles were as shown. The maximum 
unbalanced secondary force and couple were as 
given, the symbol m being the ratio of the length 
of the rod to the crank arm. It should be noticed 
that if m = 4, the secondary force would be more 
than three-tenths that of cylinder © alone, whilst 
the secondary couple would be greater than that of 
cylinder C about A. It should further be remem- 
bered that the frequency of these effects was double 
that of the engine. In Fig. 2, the speaker had 
merely balanced the primary and secondary force, 
leaving both the couples alone. He could, there- 
fore, still assume three things ; and the masses and 
crank angles necessary would be at once compared 
with those in Fig. 1. In Fig. 3, he had balanced 
the primary force, and both primary and 
secondary couples, about cylinder A, leaving 
only the secondary force unbalanced. There 
remained six equations to satisfy, and therefore 
it was possible only to assume the mass of C to 
known. It would be seen that the crank 
angles between B and C and © and D must now 
120 deg. each. He would call attention to 
© enormous alteration in the masses. D was 
reduced from 14.4 in Case I. to 5.0 in Case IIL, 





would be noticed that the unbalanced secondary 
force in Case III. was less than in Case I. 
Finally, Professor Dunkerley said, in Fig. 4 the 
primary and secondary forces, and the primary 
couple were balanced, leaving only the secondary 
couple unbalanced. This was the case worked out 
by Mr. Schlick, and had the three simple formule 
which Mr. Schlick gave been available when he 
(Professor Dunkerley) was working at the pro- 
blem, it would have saved him a considerable 
amount of time. He would call attention to the 
altered crank angles and masses, as compared with 
Case I. D was reduced from 14.4 to 10; 
B from 9.6 to 6.2; A from 7.5 to 6.2, and 
these alterations were simply due to the fact 
that, in addition to balancing the effects in 
Case I., the secondary force was also balanced. 
It should be noticed, also, that the unbalanced 
secondary couple in Case IV. had only about half 
that in Case I., Fig. 4 represented, therefore, in 
every respect, a very much better balance than 
Fig. 1 ; and this example was interesting in point- 
ing out the enormous alterations that might have 
to be made if one of the secondary effects were 
considered. It was possible, of course, the speaker 
continued, that he might have accidentally assumed 
crank angles of 98 deg. and 112 deg., instead of 
100 deg. and 100 deg. in the first figure, and in that 
case he would have obtained Fig. 4 at once. The 
great value, therefore, of Mr. Schlick’s paper was 
that it enabled a symmetrical arrangement of 
cylinders to be at once determined, by using 
three simple expressions, the arrangement corre- 
sponding to Fig. 4. There was one point in 
Mr. Schlick’s paper upon which he would be 
glad to have an explanation. At the end of 
the Appendix, after pointing out that in the case 
corresponding to Fig. 4 there still remained an 
unbalanced couple, the author stated that this 
would not set up vibrations, because the engine 
would be working dead slow, and, that with half the 
number of revolutions the couples are divided by 
four. If this, Professor Dunkerley said, was the 
only reason why the secondary couple failed to set 
up vibrations, did it not apply equally to the secon- 
dary force? And if so, why trouble to balance the 
secondary force at all? Whether the secondary 
force or couple was liable to set up prejudicial 
vibrations depended on the position of the engines 
relative to the nodes. It was true that both could 
not be balanced in a four-crank engine; but we 
could balance all four effects by using a five-crank 
engine. In that case we should have two additional 
unknowns, 1.¢., eight unknowns in all, and the same 
number of equations as before, so that all the equa- 
tions could be satisfied. 
In conclusion, the speaker said that the paper 
neglected the effect of the gears. In the cases he 
had worked out he could not help thinking that it 
was generally more important to consider the effect 
of obliquity rather than the effect of valve gears ; 
and he would like to know whether this coincided 
with the result of Mr. Schlick’s experience. 
A letter from Mr. A. Perroni, commenting on 
Mr. Schlick’s paper, had been addressed to Mr. 
Holmes, and was read at this point. The writer 
regretted that he would be unable to attend the 
meeting ; but he was glad to see in the copy of 
Mr. Schlick’s paper, which had been sent to him, 
that the author had quite confirmed what he—Mr. 
Perroni—had written in the Revista Marittima, in 
the issue of December, 1898, in which he had 
treated upon the balancing of four-crank engines, 
especially in connection with the secondary couple 
that remained unbalanced. He had found the 
application of Mr. Schlick’s method very useful and 
very expeditious for tracing three curves. The one, 
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a point in the curve III. is determined, whose 
abscissze gives the value of the angle x, and for 
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the angle y and the curve (II.) the value of the ratio 


. afterwards a = 2 x 8 = 2 y according to Herr 


Schlick’s notation. In this way the calculations 
VIII. and IX. in Mr. Schlick’s paper can be 
avoided. As for the secondary couple which 
remains unbalanced, the writer was unable to 


ing remarks, reducing this couple to a quarter of 
its calculated value ; of course, the vibrations set 
up by an engine in a ship are largely dependent on 
the ship itself, but that is a different question to 
the balancing of the engine. For example, in the 
torpedo-boat Condore, of the Italian Sarr only 
the inertia forces of the engines were balanced, and 
yet the hull was remarkably free from vibration at 
every speed. Therefore Mr. Perroni would be, he 
thought in common with all naval architects, very 
glad to have further explanations from Mr. Schlick 
in this matter. 

Mr. Macfarlane Gray said it would be remem- ° 
bered that in 1897 he read a paper before the 
Institution on ‘*The Accelerity Diagram of the 
Steam Engine.” He afterwards devised a method 
for graphically solving the problem of designing a 
balanced engine. He intended to have referred to 
that when Professor Dalby read his paper last 
year, but an accident prevented him from attend- 
ing the meeting. He had since then further im- 
proved the method, which he exhibited at the 
meeting, by a frame of wooden laths or card- 
board, which would enable the draughtsman to 
get all the information given in Mr. Schlick’s 
paper, without any calculation and _ without 
mathematics. Although he managed to dispense 
with abstruse considerations in his practical 
method, it was the outcome of just such in- 
vestigations as were in the paper then before the 
meeting. He thought the Institution ought to 
thank the author for communicating the mathe- 
matical investigation by Dr. Schubert. His 
methods were, however, hardly well fitted for the 
draughtsmen in this country. In Mr. Gray’s own 
experience he had never known trigonometry to be 
used in any drawing-office. It was to facilitate the 
designer’s work that he had reduced the problem to 
the simplicity of the lazy-tongs or jointed frame, 
upon which all have drilled our first soldiers. By 
playing with this for a few minutes, any problem 
in balancing a four-cylinder engine is solved, with- 
out mathematics. The explanation of this method 
is given in a separate communication by Mr. Gray, 
which we publish elsewhere in the present issue. 
Mr. Martell did not wish to discuss the mathe- 
matical side of the paper, but rose to express the 
high appreciation he had in common with other 
members of the Institution of the honour Mr. 
Schlick had done them in contributing this memoir 
to the Transactions, and especially in coming so 
far to be present at the meeting and discussion. 
Mr. Schlick was the first who had brought the ques- 
tion of balance prominently before the Institution, 
and the benefits that had followed his labours in 
regard to efficiency of engines, but more especially 
in the comfort of passengers on board steam vessels, 
were almost incalculable. 

Mr. Schlick, in replying to the discussion on 
his paper, stated with reference to the remarks 
of Mr. Perroni, that the solution which was given 
in his paper had been already published in Ger- 
many in 1896, and he had also used for rough cal- 
culations the curves of which Mr. Perroni spoke, 
but he thought that for designing an engine pro- 
perly it was more exact to use the formulas given 
in his paper. He thought that Mr. Perroni had 
not thoroughly understood the remarks at the end 
of the Appendix in which reference was made to 
the remaining rocking couples. A practical instance 
would illustrate what he intended tosay. In a big 
Atlantic liner, fitted with engines on his system, 
the speed of rotation was about 80 revolutions per 
minute. This was just the critical number of revolu- 
tions because some slight vibration of an amplitude 
only ;4 in. at the extreme ends could be observed 
at this speed. With 80 revolutions 160 impulses 
of the rocking couples were produced, and conse- 
quently it was quite impossible that vibrations of a 
serious character were produced, but with 40 revo- 
lutions vibrations of about 4% in. became manifest, 
because the engines produced with this speed 80 
impulses per minute, but these impulses have only 
a quarter of the value of those which were pro- 
duced at 80 revolutions, otherwise very heavy 
vibrations would occur with 40 revolutions. The 
author had also solved the problem of neutralising 
the influence of the connecting-rod for general con- 
ditions by means of different weights of the moving 
parts and with an unsymmetrical arrangement of 
the cylinders. 


EncInes or THE ‘‘ GENERAL BaQuEDANO.” 


The next paper read was a contribution by Mr, 








whilst B was reduced from 9.6 to 3.33; and it 





arrive at the necessity of Mr. Schlick’s conclud- 





M. Sandison, entitled ‘‘ The Engines of the Corvette 
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SOME INNOVATIONS IN MODERN SHIPBUILDING. 
(For Description, see Page 477.) 
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SECTION THRO’ AFTER MAIN HOLD. "ween s” 


General Baquedano.” This vessel is a training- 
school ship of 2500 tons displacement, built by 
Sir W. G. Armstrong, Whitworth, and Co., to the 
order of the Chilian Government, the machinery 
being constructed by Messrs. Hawthorn, Leslie, 
and Co. It was desirable that the vessel should 
steam economically at low speeds, and it was 
decided to adopt a 6-cylinder engine, with a view 
to attaining economy when the ship was developing 
4 small proportion of its full power, thus insuring 
4 wide radius of action. The elimination of the 
Wabalanced forces was also a point ; whilst uni- 





| pressure cranks, also opposite and adjacent to each 


formity of turning effort on the crankshaft and 
the diminution of the chance of total disablement 
were considerations borne in mind in the design. 
There is a single feathering screw, and steam is 
supplied by four Belleville boilers. On one crank- 
shaft are two high-pressure, two intermediate- 
pressure, and two low-pressure engines, each with 
its own crank; the high-pressure cranks are 
opposite and adjacent to one another, as also are 
the intermediate cranks, the latter being 240 
deg. in advance of the former, whilst the low- 
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other, are 240 deg. in advance of the intermediate 
cranks. Each high-pressure cylinder is provided with 
its steam stop valve and the distribution of steam is 
such that there are two complete three-stage com- 
pound engines ‘‘ interlaced” on the one crankshaft, 
each set having its own condenser, with its own air 
and circulating pumps, the air pumps being worked 
by side levers from the low-pressure engine. By 
disconnecting and securing the bottom ends of the 
connecting and valve rods of one set of engines the 
other set can still drive the propeller. On a full 
power trial the vessel steamed 13} knots at 164 
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revolutions per minute, the cylinders of one set of 
engines were then thrown out of gear, less than one 
hour being occupied in the operation, the bottom 
ends of the disconnected rods being secured by 
suitable means. It was intended to make compara- 
tive trials of the vessel, but these had to be post- 
poned and the information could not, therefore, be 
given in the ore The balancing arrangement 
was discussed by the author, diagrams of vibration 
forces being given. Weshall publish this paper in 
full shortly, together with the illustrations by which 
it was accompanied. 

Mr. Seaton opened the discussion on this paper 
and dwelt upon the multiplicity of crank arrange- 
ments that were now brought before the notice of 
engineers. A few years ago they were contented 
with two cranks. Mr. Holt had used only one. 
Soon, when the triple-expansion engine was fully 
established, they became reconciled to three cranks. 
Mr. Schlick agrees with four, Professor Dunkerley 
says five, and now Mr. Sandison is using six, whilst 
in the passage in which he speaks of the quadruple- 
expansion engine being constructed on the same 
principle, he threatens the engineering world with 
eight. However that might be, he had certainly 
introduced a very ingenious way of making an 
engine run at half-power with economical results. 
In 1863 Professor Rankine designed a combination 
of compound engines somewhat similar for the Con- 
stance frigate, so that cruising might be done at 
half power if needed. The engine, however, gave 
trouble, as professors’ engines were apt todo. He 
regretted that the author had not given the coal 
consumption, and had said nothing about the vibra- 
tions set up when the engines were out of balance 
by the rods being tied up. He thought also, that 
there might be a tendency to leakage through the 
cylinders not in operation. At the same time, the 
idea was a very ingenious one, and the thanks of 
members were due to the author for giving his ex- 
perience. 

Mr. F. T. Marshall, not being able to be present 
at the meeting, had sent a communication to the 
secretary. He referred to the great interest of the 
paper, which dealt with a method of meeting so 
many of the problems in course of solution in 
marine engineering. The idea of dividing the 
cylinders of triple-expansion engines into two, 
with a view to using only half the area at low 
powers, was proposed, and a design embodying 
this was got up by Mr. Marshall’s firm several 
years ago. The arrangement then proposed was to 
superpose one cylinder above another tandemwise, 
and to disconnect the upper cylinders in case of 
working at low powers. Such an arrangement, 
so far as balancing was concerned, would be the 
same as an ordinary triple- expansion engine, 
but involved very great height, and would be, 
of course, impossible of adoption in warships. 
In the engines of the Baquedano, which Mr. San- 
dison described, the cylinders were interlaces, 
and acted upon six cranks. The arrangement 
works out slaseably for small powers, but the 
crankshaft, which is of the built type, is all in 
one piece, and this is not permissible in engines 
of large power. This difficulty led his firm to 
work out a design, in which the crankshaft was 
divided into three pieces, each having three 
throws, these pieces being themselves interchange- 
able with each other. The arrangement also re- 
duced the rocking couples set up owing to the two 
low-pressure engines, which are heaviest, being 
in the middle. This question of economy at low 
powers had been frequently considered in connec- 
tion with the various fast vessels which Mr. Mar- 
shall’s firm had built for the Russian Volunteer 
Fleet. The requirements of these vessels were that, 
although they must havea speed of 20 knots upona 
twelve hours’ trial trip, the principal portion of their 
work was done when trading between Odessa and the 
Far East at a speed of about 13 knots. Such an 
arrangement, therefore, was peculiarly applicable to 
these vessels, and when proposed for the vessel 
his firm were building was readily agreed to by 
the Russian Government and Volunteer Fleet 
Technical Officials, The length of this arrange- 
ment, as compared with ordinary three-crank 
triples, had only involved the lengthening of the 
engine-room by one frame x ore whereas the 
weight was, according to calculations, exactly the 
same. This latter, of course, would not be so 
at equal strokes, but, owing to the smaller size of 
the various parts, it was thought justifiable to 
increase the number of revolutions and decrease 
the stroke, maintaining the same piston speed. 





This reduction in stroke had, in this case, com- 
pensated for any extra weight involved in the 
larger number of parts. It would be seen that 
some form of radial valve gear was almost essential 
to the carrying out of these designs, that known 
as the Marshall gear, which was adopted in the two 
cases referred to in the paper, being peculiarly 
applicable, and allowing the cylinders and valve 
chests to fit into each other, and so save largely in 
fore and aft space. In the case of the Smolensk, 
the Russian vessel referred to, the contract was 
undertaken to make coal consumption trials at 13 
knots, as well as.at full power, so that the results 
obtained from these trials should give a very in- 
teresting as well as perfectly definite basis of com- 
parison between this system and ordinary engines, 
more especially as the Volunteer Fleet have avail- 
able a large number of results taken from similar 
ships under similar conditions, but fitted with 
ordinary machinery. 

In replying to the discussion, Mr. Sanderson said 
the object of his paper was to present to members 
a record of what had been actually done. 

(To be continued.) 





LAUNCHES AND TRIAL TRIPS. 

Le Yacht states that the new French cruiser Montcalm, 
which was successfully launched on March 27 by the 
Forges et Chantiers de la Mediterranée at La Seyne, is 
a reduction of the Jeanne d’Arc. Her length is 4614 ft., 
beam, 64 ft., and displacement, 9516 tons. She hasa 6-in. 
armour belt of Harveyed steel and a protected deck. Her 
armament consists of two 7.8-in. quick-firing guns in 
turrets, eight 6.6-in. quick-firing guns in casemates, four 
4 in. with semicircular shields on the spar deck, six 2-in., 
and six 1}-in. distributed aloft, and two submerged tor- 
pedo tubes. She has three propellers and three vertical 
triple-expansion engines, supplied with steam by Nor- 
mand-Sigaudy multitubular boilers, and developing 19,600 
horse-power, giving her a speed of 21 knots. Her radius of 
action at 10 knots exceeds 10,000 miles. The same journal 
states thatthe Dupleix, French cruiser, which was launched 


at Rochefort on March 28, is intended for distant stations. |}, ¢ 


She is smaller, but of the same design as the Montcalm. 
Her length is 429 ft., m 59 ft., and displacement 
7800 tons. The thickness of her armour belt is only 4 in. ; 
itextends 4 ft. below the water line and 10 ft. above. 
The steel deck is 2 in. in thickness. She carries ten 
6.6-in. quick-firing guns, model 1893-6, two in turrets 
and eight in casemates, while on the bridge and spar deck 
there are ten 2-in. and six 1}-in. quick-firing guns. Her 
two torpedo tubes are above water. The three engines are 
triple - expansion; they are supplied by 24 Belleville 
boilers, and develop 17,100 horse-power, giving a speed of 
21 knots. Her radius of action st 10 knots is 8400 miles. 
The Yatagan, French torpedo-boat destroyer, was 
launched at Nantes on March 20. She is of the same type 
as the Framée, now undergoing her trials at Lorient. 
Her length is 185 ft., beam, 19 ft. 7 in., displacement, 
303 tons. She carries one 2.6-in. and six 1.88-in. quick- 
firing guns and two torpedo tubes. Her engines are 4800 
horse-power, driving two propellers, giving her a speed of 
from 26 to27 knots. Her radius of action is 3000 miles. 





The Dockyard Company, Grangemouth, launched on 
the 31st ult. a steel screw steamer which has been built 
to the order of Mr. E. G. Constantine, C.E., of Man- 
chester, for the China Merchants Steam Navigation 
Company, of Shanghai. The dimensions of this vessel are 
260 ft. between a rm tga by 40 ft. by 19 ft. 6 in. 
She has been built specially with a view to the carriage 
of a heavy deadweight on a light draught, and is classed 
by the British Corporation. The vessel was named 
Haie Hho. 


The large steel steamer Minnehaha, for the London and 
New York service of the Atlantic transport line, was suc- 
cessfully launched by Messrs. Harland and Wolff, Belfast, 
on the 3ist ult. The vessel has a tonnage of about 
13,750, her dimensions being as follow: Length, 600 ft. ; 
breadth, 65 ft. ; depth 44 ft. She will have twin-screw 
propellers, driven by separate sets of quadruple-expansion 
engines, and, besides having accommodation for a large 
number of first-class passengers, will have a large cargo 
and dead meat capacity, and be fitted up to carry 676 head 
of cattle on the upper deck, as also with permanent stalls 
of the most improved kind for nearly 200 horses on the 
same deck. 


Messrs. Barclay, Curle, and Co., Limited, Whiteinch, 
launched, on the 3ist ult., the large steel twin - screw 
steamship Lake Champlain, built to the order of Messrs. 
Elder, Dempster, and Co., for mail and general service 
between the United Kingdom and Canada. The vessel’s 
dimensions are: 465 ft., by 58 ft. by 38.7 ft. to shelter 
deck, with a gross tonnage of 7550, and a deadweight of 
nearly 8000 tons. The passenger accommodation is for 
about 100 first-class, 80 second-class passengers, and 500 
emigrants. After the launch the vessel was towed to the 
harbour to be fitted with her machinery, which is being 
supplied by the builders, and consists of two sets of triple- 
expansion twin -screw ines of 2000 indicated horse- 
power. The diameters of the cylinders are, 22 in., 374 in., 
and 60 in., with a stroke of 4 ft., and steam will be sup- 
plied by three large double-ended boilers working at a 
pressure of 160 lb. per square inch. 








The twin-screw steamer Tunisian, which Messrs. Alex- 





ander Stephen and Sons, Linthouse, have built for the 
Allan Line, went on a trial trip on Saturday, the 31st ult, 

in the Firth of Clyde. Her gross tonnage is 10,576. She 
is 520 ft. long over all, 500 ft. between -perpendiculars, 
59 ft, in beam, and 43 ft. deep, and she has been specially 
designed to meet the latest requirements of the Allan 
Line’s Canadian trade. Thereis a cellular double bottom 
the full length of the ship with a capacity of over 1800 tons 

and the holds have been carefully subdivided into water. 
tight compartments which have been constructed and 
stiffened on the most approved method. The arrangements 
for loading and discharging cargo are very complete, and 
include 19 separate derricks worked by 11 sinahes. The 
accommodation for passengers, 200 first class, is amidships, 
A number of special state-rooms, with sitting-rooms and 
bath-rooms en suite, are also on the promenade deck 

while abaft and below the saloon accommodation are 
rooms for 260 second-class pers. The propelling 
machinery, supplied by the builders, consists of two sets 
of triple-expansion engines, each engine having three 
cylinders, 27 in., 46 in., and 76 in. in diameter respectively, 
with a stroke of 54in. A piston valve regulates the ad- 
mission of steam to the high-pressure cylinders, while the 
intermediate and low-pressure cylinders are provided with 
donble — slide valves, the low - pressure cylinders 
having Thom’s patent ports for increasing the compression. 
The reversing gear is of the ‘‘all round” type ; the valve 
gear is the usual double eccentric link motion. The crank- 
shafts are of steel, and the tunnel and propeller shafts of 
wrought iron, the propeller shafts being lined with brass 
for the full length of the stern tube. The propeller is 
three-bladed. The blades are of manganese om and 
are bolted to cast-iron bosses, Steam is generated in six 
single-ended main boilers, 15 ft. 9 in. in diameter and 12 ft. 
long, and one auxiliary boiler, 14 ft. 6 in. in diameter and 
11 ft. Gin. long. The main boilers are fitted with Howden’s 
forced draught, air being ee to the furnaces by two 
of Howden’s 96-in. fans. The working pressure is 200 lb. 
The speed on trial was 17 knots, 





Messrs. Wigham-Richardson and Co., Limited, New- 
castle-on-Tyne, launched on the 2nd inst. a steel screw 
steamer named Cormorant, which they are building to 
the order of the Cork Steamship Company, Limited, of 
Cork, for their Continental service, being the sixth 
steamer built for these owners by the same builders. 
The steamer is 270 ft. in length by 334 ft. beam, and will 
@ fitted with very comfortable accommodation for a 
limited number of passengers. Her engines and boilers 
are also being constructed by Messrs. Wigham-Richard- 
son and Co., Limited. 


Messrs. William Gray and Co., Limited, West Hartle- 
pool, launched, on April 3, the large side ballast tank 
steamer Llansannor, which they have built to the order 
of Sir Thomas Morel, of Cardiff. The dimensions are: 
Length over all, 350 ft.; breadth, 51 ft.; depth 27 ft.; 
deadweight capacity, 6200 tons ; with large measurement 
capacity, and deck area for cattle or timber, &c. A 
cellular double bottom extends throughout, and after 
peak tank for water ballast, whilst the side tanks contain 
an additional 720 tons of water ballast. The side tanks 
(McGlashan’s) extend through the main and after holds 
and engine-room for a length of 191 ft., in the way of 
which the ship has double sides, adding greatly to her 
strength and also to her safety. These advantages are 
secured without extra material being required in the 
construction of the side tanks; lower decks, and other 
parts used in strengthening ordinary ships, and which 
greatly impede stowage, being dispensed with, so that 
the new type loses nothing as a cargo carrier. The 
machinery consists of a set of triple-expansion engines 
of over 1400 horse-power, having cylinders 254 in., 40% in,, 
and 67 in. in diameter by 45 in. piston stroke, with three 
main boilers to work ata pressure of 160 lb. per square 
inch. They bave been constructed at the Central Marine 
Engine Works of the builders. 





EXPERIMENTS ON StrutTs.—At a meeting of students 
of the Institution of Civil Engineers, held on Friday, 
April 6, Mr. Max am Ende, M. Inst. C.E., in the chair, 
a@ paper on ‘‘ Experiments on Struts, with and without 
Lateral Loading,” was read by Mr. H. Wimperis, Stud, 
Inst. C.E. The following is an abstract of the paper: 
The paper contains an account of an investigation of the 
stability of struts under various conditions of loading, 
both from the experimental mathematical points of 
view. The first part of the paper is concerned with the 
ideal case, in which the strut is assumed to have-certain 
—— and based upon these assumptions the 
mathematical work treats of lateral loading combined 
with endlong loading, and gives Euler’s formula as 4 
special case. In the first series of a. the load- 
ing is produced by a simple endlong load, and the results 
are shown b Braga the strut length and the load at 
which instability sets in as co-ordinates. This curve 
is compared with Euler's. Gordon’s modification of 
Euler’s formula is also disc , and the author shows 
that although Gordon’s formula is more in accordance 
with experimental results than Euler’s, yet Gordon’s 
modification is only an approximation, and is only 
exact over a limited range of the strut length. The 
author also finds that, just as some modification of 
the ideal formula is necessary for struts without lateral 
load, so also is a modification necessary in the ideal for- 
mula for struts with lateral loads if the results of ex- 
periment are to be re) ted. The paper concludes 
with a discussion of the causes ofthese differences, 1n 
the case of struts, both with and without lateral loading. 
A discussion followed, in which Messrs. Colyer, Risdon, 
Leader, and Head, Studs. Inst. C.E., took part. 
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MODERN SHIPBUILDING. 


The Practical Results of some Innovations in Modern 
Shipbuilding.* 
By Mr. Henry B. Wortiry, Member. 


Ir may be of interest to the members of this Institution 
to lay before them the results of some departures from 
ordinary merchant shipbuilding practice, which have been 
embodied in eleven steamers} owned by the Ocean Steam- 
ship Company and managed by Mr. Alfred Holt. These 
vessels, like all their predecessors in the line, are unclassed., 
Their moulded dimensions are 440 ft. by 524 ft. by 334 ft. 
They carry 8200 tons of deadweight ona draught of 253 ft., 
the freeboard having been assigned by the British Cor- 
poration for the Survey and Registry of Shi ping. 

The profile is shown in Fig. 1, page 478, where it will be 
observed that the upper deck has no sheer; though for 
the sake of eye-sweetness, a slight sheer has been given 
to the bulwark rail. : 

The engines in normal condition indicate 3600 horse- 
power, giving @ continuous sea speed of 13 knots. Three 
of these vessels have now made two round voyages 
from this country to China and Japan, each covering a 
total distance of about 50,000 miles, and two of them have 
started on a similar maiden voyage of about 25,000 miles. 

Amongst the innovations the following are the chief, 


Viz. : 

A. External: A rudder so hung that no stern frame 
has been required, and allowing the after deadwood to be 
cut away. 

B. Tetersel 1. The substitution in the main hold of 
two p'llars in place of the usual numerous stanchions. 

2. A 3-ft. frame spacing. : 

3. The disuse of cement on the ship’s bottom inside the 
ballast tanks. 

Rudder, &c.—The stern frame of a merchant steamer is 
a feature which still retains to a large degree its primitive 
form and section. Sia 

It has varied but little since its introduction into iron 
shipbuilding, and probably it had more arguments to 
justify its inception than can be claimed for its retention 
to-day. When introduced it was small in weight, size, 
and section, easy to forge, and formed a convenient 
method for finishing the run of asmallship. Since then 
the sizes of ships have gradually increased, and the stern 
frame has steadily advanced in weight, size, and section, 
until at the present time it is quite common to have 
stern-posts of 20 tons weight and 13 in. by 8 in. of rect- 
angular section. It is needless to say that these posts are 
very clumsy to handle, even though red have been in- 
troduced, and, despite the care bestowed in the manufac- 
ture, the results are not always satisfactory. 

The commendable action taken by Lloyd’s in the early 
eighties, in appointing specialists to survey forgings 
during the process of manufacture, and the circular issued 
in 1886 requiring all sections above 40 square inches to 
be welded under the steam hammer have done much to 
minimise the evil; but it is nob yet cured. 

Cast steel was introduced for stern frames and rudders 
in the hope of overcoming bad welds, but a reaction has 
taken place against the use of this material, as many ship- 
owners have had unfortunate experiences of contraction 
flaws, necessitating the removal either of partial or com- 
plete stern frames and rudders. 

The rectangular section of stern frame is most com- 
monly used, although in some few of the largest vessels— 
especially twin-screw steamers—a U-shaped section of 
cast steel has been adopted for the inner post, while the 
aperture portion of the outer post has m retained of 
rectangular section. Now the strength of a stern frame 
of rectangular section is incompatible with the weight 
involved. Whether considered as a girder or pillar, the 
section is most primitive, and the number of broken 
stern-posts corstantly seen do not justify them as being 
simple things to manufacture, or fitting contrivances for 
ending the after-body lines. When broken no other part 
of a ship of equal weight is so costly to repair, or requires 
80 long a period for renewal. The form renders it incap- 
able of being incorporated with the framing of the ship at 
reasonable cost, excepting at the transom, and at the 
upper portion of the inner or propeller post. Its whole 
weight is therefore sandwiched between the comparatively 
the end plates of the shell, to which it is attached by a 
multitude of long rivets of a large diameter. The number 
of slack rivets observed in the after deadwood and the 
number of stern frames broken just below the boss, 
clearly show that a considerable deflection takes place in 
thin deadwood during the ordinary working of the ship. 
The deadwood of the sailing ship has definite reasons to 
justify its existence, butit is difficult to find an excuse for 
deadwood in steamers. Its weight is generally greater 
than its buoyancy, it probably interferes with the effici- 
ciency of the propeller to an appreciable extent, and it 
certainly tends to prevent rapid manceuvring. 

Most shipowners have experienced in greater or less 





* Paper read before the Institution of Naval Architects. 
The names and builders of these vessels are as follow : 


Builders: Messrs. Scott and Co., Greenock. 


1. Idomenus... Now sailing. 
2. Calchas ” r 
3. Machaon ... ” 

4, Alcinous ... ” 

. Agamemnon ne * 

. Ajax ste Se Pa Now building. 
7. Achilles ... eer = is 
8. Deucalion pi ” 

Builders: Messrs. Workman, Clark, and Co., Belfast. 

1. Stentor iy ; Now sailing. 
: Unnamed Now building. 





degree the foregoing disadvantages of the ordinary forged 

or cast-steel stern frame and rudder; and many agree 

that the present type of stern is ‘‘ found wanting.’ ith 

a view to overcoming these difficulties, the following 

guiding principles were laid down for designing a stern 

_ rudder for vessels of the Ocean Steamship Company’s 
eet : 

1. That there be no useless after deadwood. 

2. That a support at the heel of the rudder is not 
essential. 

3. That forgings and castings be reduced to a minimum. 

4. That the frame terminating the run of the vessel be 
compatible with the adjacent scantling. 

5. That the frame be thoroughly incorporated with the 
ship’s structure. 

6. That the rudder be of the balanced type. 

Several designs were made to meet these requirements, 
— the one illustrated in Fig. 2, page 474, was finally 
chosen. 

It will be noted in the diagram that the after end of 
the rudder is 8 in. thick, and forms the termination of the 
water-lines above the propeller arch. This gives a muc 
longer and cleaner run to the vessel than is possible when 
the lines esos — ay Thee ea to oa (For 
comparison see Fig. 3, page 478. e test ad vantage, 
however, lies in the increased thwartship width that these 
lines give to the stern, as it enables the requisite strength 
to be obtained from material of much less weight than 
the ordinary form of stern frame.’ The increased space 
also gives easy access to every rivet in the structure. 

In this case the stern-post is made of a wrought-iron 
tube 21 in. external diameter and 1 in. thick, with an in- 
ternal liner at the lower part of the same thickness. The 
_— part of this tube forms the bottom pintle for the 
rudder. 

The propeller arch is made of a Siemens-Martin steel 
plate 1 in. thick of U-shaped section. The after part of 
it is riveted to the sides and also the front part of the 
stern-post tube ; and the forward part is carried down to 
the boss and riveted thereto. The is a steel casting— 
the size of which has been reduced as much as possible. 
It has one palm on the top riveted to the extension of a 
watertight flat, and another at the fore end of its lower 
part riveted to the after-peak bulkhead. 

It will be noticed in the diagram that the framing of the 
ship isincorporated with every portion of the stern. The 
frames, above the arch plate are directly connected thereto, 
and two of the longitudinals are also incorporated with it. 
The top of the stern-post tube has an attachment to the 
main deck, and the bottom of it is well supported by the 
after sides of the arch plate. The base of the sloping 


keel plate. The rudder, as will be noted in the diagram, 
is built of plates and bars, and the interior is accessible 
in every part. The bow frame is of channel steel, and a 
flat bar at the fore side finishes the lower part of the 
rudder. The socket in the rudder for the lower pintle 
is of Siemens-Martin steel, lined with white metal work- 
ing upon the lower part of the stern-post tube. At the 
head of the rudder is a small steel casting, with flanges 
forming a coupling for bolting it to the lower part of the 
forged-iron rudder stock, which is of ordinary form, ex- 
cepting that it passes through an octagonal eye in the 
casting just described, and forms an additional safeguard 
for working the rudder in case of accident to the coupling 
bolts. The lower part of the forged rudder stock forms 
the top pintle, and is housed in a cast socket fixed into 
the top end of the stern-post tube, where the whole 
weight of the rudder is taken. It will be observed that 
this form of rudder is easily made watertight, and, there- 
fore, buoyant, the effect of which is to reduce the weight 
on the top pintle, which takes the downward thrust. The 
total weight of the rudder, rudder stock, tiller, &c., is 
abont 15 tons, and the buoyancy of the rudder at the load 
draught is about 5 tons, leaving a downward thrust on the 
top pintle of 10 tons, The total weight saved in this 
system of constructing the stern against the ordinary type 
oN ae f the d the chief t 
n the initial stages of the design the chief argumen 
brought against the system was that it would prove to be 
a trap for — and fishing nets. To prevent a rope or 
fishing net p ugsing the water grooves in the tail-shaft 
bearing, a guard plate was fitted over the stern-post 


covered collectively nearly a quarter of a million miles, 
no such difficulty has as yet been experienced. 

A trial of the are power of one of these vessels 
was made in the Firth of Clyde in a dead calm and slack 
water. The vessel’s draught was 18 ft. aft and 14 ft. 
forward. A long run was just being completed at 4000 
indicated horse-power, which gave a speed of 14 knots. 
The helm was then put hard-a-port, and the diameter of 
the first half of the turning circle was found to be 1170 fb., 
and the second half 1070 ft. The time a i in turning 
the complete circle was 5 minutes 17 secon 

It was anticipated that the abolition of the after dead- 
wood would tend to increase the manceuvring powers of 
these vessels to a considerable extent, but it was also 
feared that it might produce unsteady courses. To avoid 
this the vessels were fitted with bilge keels of rather 
greater length than usual, viz., 250 running feet on each 
side. Asa result, the pilots and masters of these vessels 
report that they are easier to handle than steamers, in 
the fleet, of one-third their size, and that they make 
excellent courses. Experience has proved this departure 
to be a complete success, and very soon it will be embodied 
in eleven steamers of the fleet, whose names are given in 
the footnote in the previous column. 

The Substitution of Two Pillars for Ordinary Stanchions. 
—The ordinary system of pillaring cannot be said to have 
many arguments to justify its existence. For the ship- 
builder it is a crude and primitive contrivance, for the 


h | extent that the obstructing pillars 


part of the deadwood is formed by an extension of the | Page 


as shown in Fig. 2; but, although these steamers have | i 


its functions it is more remakable for its weight and ob- 
trusiveness than its strength. 

In text-books pillars are usually described as ‘‘ short” 
and ‘“‘long,” in terms of their diameter, but in modern 
ships without lower, or orlop, decks, a new superlative 
would have to be invented to adequately describe the 
pillars now in general use. As they are of great length 
and have little resistance to transverse pressure, great 
difficulty is experienced in a gy them straight. Ob- 
structing the sage they form a first aid to the steve- 
dores in choking off cargo; and as this is usually done 
with wed the pillars very frequently get bent. It 
therefore, happens even in the best regulated fleets, that 
a considerable percentage of the pillars are useless, either 
as struts or ties. Their resistance to deflection is also 
considerably modified by the character of their ends, and 
their value in many cases might be increased by greater 
attention to this detail. But perhaps the chief disadvan- 
tage of the ordinary system of pillaring occurs in vessels 
of + breadth, especially when quarter pillars are in- 
troduced. They break the stowage of the hold to such an 
must frequently be re- 
moved, to admit bulky cargo, and very often they cannot 
afterwards be replaced until the cargo is di " 
Under these circumstances, the deck is usually shored 
with wooden stanchions from the hold ceiling, in some 
cases, where this is not accessible, the only alternative is 
to shore the deck from the cargo, in which case care must 
be taken to get a solid foundation for the stanchions, and 
to secure the —_ from damage. Such shores can only 
perform one of the two functions of a ship’s pillar. They 
cannot easily be made into ties as well as struts. It is not 
surprising, therefore, that many cases are on record where 
these temporary shores have got adrift while the ship has 
been working in a seaway, thus causing the dents to 
collapse. Similar accidents to the deck are on record 
where the pillars have been carelessly replaced or left out 
altogether. Many accidents can also be traced to the 
negligence of leaving bent pillars unstraightened. Now, 
in order to develop the full strength of a ship it is impera- 
tive that the top and bottom members of its girder should 
be rigidly tied together. It is also desirable from a ship- 
owner’s point of view, that the number of pillars should 
be reduced to a minimum, and, if possible, the danger 
should be overcome that is caused by careless tamperin 
with ogg pillars, thus compromising the strength o 
the ship. Their diminution would also effect a consider- 
able saving in time and money, which is generally in- 
curred by the removal and replacement of portable pillars 
for the admittance of bulky cargo. 

To achieve this end the main hold, shown in Fig. 4, 
474, was designed early in 1895, and has since been 
introduced into fifteen steamers of this fleet. The length 
of the hold is 75 ft., and it contains, with the ’tween 
decks, 6250 tons of age and yet its only obstruction is 
one pillar on each side of the hatchway. The floor of this 
hold has contained as many as twelve Lancashire boilers, 
each weighing 29 tons, which have been stowed without 
the removal of any part of the ship’s structure. 

It may be of interest in passing to state that the lifting 
appliances at this hold have been tested up to 35 tons. 

The principle adopted is that of compensating for two 
complete rows of stanchions, by fitting two accessible box 
— under the main deck, and extending the upper 

eck hatch coamings from bulkhead to bulkhead. The 
hatch coamings are converted into girders by fitting effi- 
cient flanges on the upper side, while the lower side is 
reinfo by fitting two channel girders under the upper 
deck ssvcnaggel These fore _ = — are divided ~~ 
two spans, the extreme ends of which are supported 
specially stiffened bulkheads, and the costes lop a built 
pillar, the thrust of which is taken by a special stool fitted 
to distribute the stress over the double bottom. ‘This 
system has been perfectly successful, —- provi 
it Be _be even more rigid than the ordinary system o 
pillaring. 

It is a pleasure to record that Messrs, T. and J. Harri 

of Liverpool, have fitted this system in a slightly modifi 
form into two of their largest steamers, and have i 

it throughout the length of the ship. I may add that 
these two vessels were classed at Lloyd’s. I am also given 
to understand that Messrs. Harland and Wolff have 


boss, range the system, and have fitted it right fore and aft 
in 


ve large vessels built for the Australian trade and 
owned by the White Star Line. 
In the vessels forming the subject of this paper, it was 
considered sufficient for the trade in which they were em- 
ployed to fit one hold in the manner just described and 
unnecessary to fit girders of such large spans in the re- 
maining holds. However, to prevent any discontinuity of 
strength, the main hold girders on both decks were carried 
right fore and aft, scarphing into the engine and boiler- 
casing ; but as a less span was adopted in the remainin 
holds, the _— were made of a lighter character. This 
system is illustrated in the after main hold, Fig. 5, page 
475. The result of this system of pillaring has Sam most 
satisfactory, there being a complete absence of vibration 
even — me vessels are in their lightest ~— ory! at all 
speeds of the engines up to a piston speed of 950 ft. per 
minute. When the main holds of these vessels were de- 
signed, it was predicted by some opponents of the scheme 
that it would be impossible efficiently to choke the cargo to 
prevent chafage, owing to the absence of pillars, and that 
there would heavy claims for damaged cargo. The 
contrary has been found to be the case, and experience 
has proved that these holds rg cargo with even fewer 
claims for chafage than vessels fitted with the ordinary 
system of pillaring. In other words, experience hasshown 
that stanchions really tend to cause chafage. 

The 3-Ft. Frame fe care ap these vessels a 3-ft. frame 
spacing has been adopted. An increase in this direction 








shipowner a costly nuisance; and in the performance of 





has frequently been urged in times past, but the writer 
ef i canie to discover any presen or in the merchant 
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MINERAL LOCOMOTIVES FOR THE PORT TALBOT AND BARRY RAILWAYS. 


CONSTRUCTED BY THE 


_ ONE of the numerous results of the engineers’ strike 
in this country was that, when the increase of traffic 
over the railways came about the early part of 1898, the 
locomotive firms here found themselves so overwhelmed 
with work that it was impossible to meet the require- 
ments of the English railroads in the matter of new 
engines. Our railway companies wanted locomotives, 
and they had to be obtained somewhere, and they 
naturally turned their thoughts to the United States. 
Amongst these companies was the Barry Railway. The 
Baldwin Locomotive Works, which had done most of 
the foreign businees from the United States, had their 
own standard engines, and to a very great extent 
declined to alter patterns in the way desired by 
Mr. John Hosgood, the locomotive superintendent of 
the Barry Railway. The representative in the United 
States of Messrs. Thomas W. Ford and Co., of 9, 
Bridge-street, Westminster, was, accordingly, in- 
structed to visit the leading firms, there to find one 
which would conform to English practice. Amongst the 
works visited were those of the Cooke Locomotive and 


Machine Company, of Paters 
stated that hile thn yrs 
of the bar framing in the 


New Jersey, who 
would maintain the principle 
design of the engines, they 
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would only carry this from the leading end through 
to the firebox, where this form of framing would - 
bolted to the slab frame of the exact dimensions and 
design that might be required for engines for this 
country. Their willingness to accommodate English 
ideas in their locomotives resulted in Messrs. Ford 
and Co. obtaining orders from the Barry Railway 
and Port Railway and Docks Company of South 
Wales. The first order placed was by the former line 
for five engines in May, 1899, and these engines are 
now working on the Barry Railway, the results of the 
trial trips being satisfactory in every way, all the 
requirements of the Barry Railway having been carried 
out by the contractors. The grades of the Barry 
Railway are in certain parts very difficult, and the 
Cooke locomotives are hauling between 500 and 600 
tons over severe grades, the coal consumption being 
about 41 lb. per mile. It has been frequently stated 
that American locomotives are extravagant in the 
consumption of fuel. This argument has hitherto 
been a very useful one for the English makers. It 
will be seen that in this instance, at least, the first five 
engines that Messrs. Cooke have built for England, 
which are those for the Barry Railway, come out, in 
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COOKE LOCOMOTIVE AND MACHINE COMPANY, PATERSON, NEW JERSEY, 








U.S.A. 
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Mrnerat LocoMoriIve FoR THE Barry Ratiway. 


coal consumption, at about the usual average of 
English locomotives doing similar work. The average 
weight of a train on the Barry Railway is about 
tons; whilst the Cooke locomotives are, as stated, haul- 
ing about 500 to 600 tons. Possibly one of the reasons 
— the engines are so nearly like the English practice, 
and so ee Ge their work, is that the locomotive 
engineer of the Barry Railway, Mr. John Hosgood, 
went to the United States specially and saw the con- 
struction of these locomotives, and also made sure 
that the English practice in every possible way should 
be adapted to what is termed the American design. 
The engines on the Port Talbot Railway are heavier, 
but of a very similar type. 

The general arrangement of the engines is well 
shown in our woodcuts annexed, whilst on our two- 
page plate will be found engravings showing clearly 
the details of the design. Both engines are of the 
side tank pattern, but that shown in Fig. 1 has eight 
wheels coupled, whilst that illustrated in Figs. 6 to 
10 is six coupled. The former represents the type 
supplied to the Port Talbot Railway and Docks Com- 

ny, and the latter that for the Barry Company. 
The slide valves in accordance with the usual American 
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LOCOMOTIVE TRIALS ON THE BARRY RAILWAY. 
Test or Enorne No. 76. 
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Percentage of coal saved by using the exhaust injector, 15.60 per cent. Exhaust injector used 50 per cent. of first test, and 
ordinary injector, 50 per cent. 


practice are, it will be scen, placed above the cyliudera, 
the valves being driven through rocking shafts. The 
cross-sections of the engines, shown in Figs. 3 to 5 and 
7 to 9, call for no special comment, but in Fig. 10 the 

culiar type of framing adopted is clearly shown. This 

rame in front of the firebox is of the usual American 

pattern, but behind this is of the English plate type, 
thus admitting a greater width of firebox. 

The Port Talbot engines weigh 169,000 lb. in work- 
ing order, of which total 137,000 lb. is available for 
adhesion. The total wheelbase is 22 ft. 1 in., whilst 
the rigid wheelbase is 15 ft. 6in. The cylinders are 
19 in. in diameter by 24 in. stroke, whilst the coupled 
wheels measure 52 in. over treads, and the trailing 
42 in. The boiler is of great capacity, having 1489 
square feet of heating surface, of which the 219—2-in. 
tubes are x°sponsib!© cor 1361 square feet. The barrel 
is 56 in. in diameter, and the working pressure is 
175 lb. per square inch. The firebox measures 84 in. 
by 42 in., and the grate area is 24.5 square feet. The 
tanks can hold 1600 gallons. of water and the bunkers 
2 tons of coal. 

The Barry engines are less powerful. They weigh 
126,000 lb. each in working order, and have cylin- 
ders 18 in. in diameter by 24 in. stroke. The boiler 
is 534 in. in diameter at the smallest ring of the barrel, 
and is designed for a working pressure of 160 1b. per 
equare inch. The firebox measures 72 in. by 404 in., 
and the grate has an area of 21 square feet. The 
tubes are 181 in number, and are 2 in. in diameter by 
11 ft. 24 in. long between tube plates. They thus 
provide 1049 square feet of heating surface out of a 
total of 1147 square feet. The tank capacity is 1280 
gallons, and provision is made for the carrying of 
13 tons of coal. 

Careful trials of the engines have been made by 
Mr. John Hosgood, of the Barry Railway, and by Mr. 
Walter Hosgood, of the Port Talbot line. Particulars 
of the trials on the Barry Railway are given in the 
annexed Tables, in which engine ‘‘ No. 76” is a re- 
presentative specimen of the mineral engines pre- 
viously used on the line, having six coupled wheels 
and a cylinder 18 in. in diameter by 26 in. stroke; 
whilst engine ‘‘ No. 118” is one of the new engines. 
The trials were made both with and without the use 
of an exhaust ejector, and show that the latter effects 
an appreciable saving. As regards the fuel consump- 
tion, it should be stated that the coal used was by no 
means so good as had previonsy been used on the line. 

The trials on the Port Talbot Railway have been 
equally satisfactory, the engines proving capable of 
taking a load of 370 tons up a gradient of from 1 in 75 
to 1 in 100, six miles long, whilst 170 tons has been 
taken up a gradient of 1 in 40, 4} miles long. 





NOTES FROM THE NORTH. 
Guascow, Tuesday. 

Pig-Iron Market.—Business was inactive last 
Thursday forenoon, and prices on the whole were firm. 
Scotch iron 1d. per ton advance, but hematite iron fell 
ld., and the ies amounted to some 10,000 tons. A 
similar amount of iron changed hands in the afternoon, 
and prices were easier, Scotch being 3}d. per ton down 
from the forenoon close, and hematite iron 1d. per ton. 
The settlement prices were: Scotch iron 75s. 9d. per ton, 
Cleveland 77s. 44d., Cumberland and Middlesbrough 
hematite iron 83s. 9d. and 84s. 6d. per ton. Some 


20,000 tons of pig iron were dealt in on Friday fore- 
noon. A lot of profit-taking was engaged in, and 
prices had a sharp break; but from the worst points 
there was a moderate recovery. Scotch and Cleve- 
land both dropped 24d. per ton, and hematite iron 1d. 
per ton. The market was strong in the afternoon, 
and, on the purchase of about other 10,000 tons, Scotch 
rose 34d. and hematite iron 3d. from the forenoon’s close. 
It was reported that warrants for between 5000 and 6000 
tons were lifted for a London firm, and that notice had 
been given that more iron would be called up on Monday 
(yesterday). The settlement prices were: 753. 104d., 
77s. 14d., 84s., and 84s. 6d. per ton. At the foreroon 
session of the pig-iron warrant market on Monday prices 
were very strong. Some 15,000 tons were dealt in. Scotch 
rose 114d. per ton, Cleveland 84d., and hematite iron 
1s. 5d. per ton. In the afternoon session dealing was 
ain active, and prices had a further smart rise—Scotch 
tia, Cleveland 74d., and hematite iron 44d, per ton. At 
the close of the market the settlement prices were : 
77s. 14d., 78s. 14d., 85s. 9d., and 863. per ton. The 
market to-day was in a very excited state, there being 
considerable *‘ bear” covering on the continued large with- 
drawals from stores. There was some little realising to 
secure profits. The advance ranged from 6d. to 1s. 14d. 
per ton, and the turnover was about 20,000 tons. In the 
afternoon buyers’ quotations were for Scotch iron, 
77s. 84d. per ton cash and 77s. 7 one month, 
and sellers’ 77s. 94d. and 77s. 10d., and the settlement 
prices were: 77s. 9d., 78s. 6d., 863. 9d., and 87s. On 
Friday a report reached the Glasgow market that 50,000 
tons of American iron had been bought for prompt ship- 
ment to this country to relieve the strain, and that, 
together with heavy withdrawals from the public warrant 
stores, caused a nervous feeling amongst some operators 
standing ‘‘short” in the market. A few outside buying 
orders by the more sanguine investors, and an absence of 
sellers, were the causes attributable to the sharp advance. 
There is still a distinct pause in fresh buying by local 
or foreign consumers, but deliveries and shipments con- 
tinue on a very extensive scale against current contracts. 
The number of blast-furnaces in actual operation is 84, 
nes 81 a week ago (three being blown in at the Calder 
orks which had been out for repairs), and 83 at this time 
last year. Undernoted are the makers’ current quotations 
for their No. 1 iron: Clyde, 84s. per ton ; Calder, Gart- 
sherrie, and Summerlee, 90s.; Coltness, 92s. 6d.—the fore- 
going all shipped at Glasgow ; Glengarnock (shipped at 
rdrossan), 853, 9d.; Shotts (shipped at Leith) 90s. ; 
Carron (shipped at Grangemouth), 91s. per ton. Thestock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 172,372 tons on Monday 2 enwvating The 
shipments of pig iron from Scotch ports last week were 
as follow: To Australia, 216 tons ; to Italy, 225 tons ; to 
Germany, 1555 tons ; to Holland, 3250 tons ; to Belgium, 
260 tons; to Spain and Portugal, 299 tons; smaller 
uantities to other countries; and 2888 tons coastwise ; 
the total being 9049 tons. 


Shipments of Pig Iron for Past Three Months.—In the 
three months just closed the shipments of pig iron from 
the Scotch ports amounted to 91, tons, against 65,085 
tons in the corresponding three months of last year, and 
63,567 tons in the corresponding period of 1898. 


Finished Iron and Steel.—If there is a want.of unani- 
mity amongst Scotch iron and steelmakers as to the real 
work comiog forward, there is none with respect to the 
future of prices, as all are convinced that the dearth of 
raw material must tend to full prices being sustained for 
some time yet. But it must be admitted that there has 
been more eager competing this week for orders, and 
makers in some cases have gone a considerable way to 
meet the views of buyers. Until there is an appreci- 








able slackening in the price of fuel, however, it would 


be futile to look for any serious lowering of current values, 
Manufacturers, both at home. and abroad, are equally 
firm, and the position is so strong as to beat off specula- 
tion. Some consumers still hang back in the hope that 
top levels will soon be reached. For shipbuilding iron 
and steel, the demand has slackened, the high costs 
having throttled off the placing of fresh contracts, 
Messrs. Colville and Sons, Dalziel Works, Mother. 
well, have again advanced their prices 53. to 7s. 6d, 
per ton. 


The Iron and Steel Trades of Motherwell: Great Brisk. 
ness.—The present m in the iron and steel trades 
shows no signs of abatement; indeed, if anything, it is 
becoming more intense. Great extensions have been 
carried out, and are still in progress, in nearly all the 
works in the Motherwell district ; but orders are still 
far in arrear notwithstanding. Some of the mills in 
the principal steel works will not be able to over- 
take a single section of the work in hand before 
the New Year. This applies particularly to angle- 
bars; and in ‘‘rounds” a twelvemonth will not ex- 
haust the present bookings, although the mills are 
kept running night and day from Monday morning 
till Saturday night without an interval. Wages 
among steelworkers are high, 6/. or 7/. per week being 
quite a common figure. Double these amounts are not 
unknown. The effect of such briskness in the steel 
works is having an evil effect on the bridge-building 
industry, material not being obtainable for months after 
the orders have been lodged. Thus hampered, workmen 
are being suspended in the bridge works, although there, 
too, abundance of orders are awaiting completion. This 
want of material alone prevented the Motherwell firms 
from estimating for the renewal of the bridges destroyed 
by the Boers in South Africa. Several of these bridges 
were originally manufactured in Motherwell. In the 
meantime every effort is being put forth to cope with 
the volume of work, which is rather increasing than de- 
creasing. 


Iron Founding and Tube-Making.—Ironfounders are 
especially keen competitors, and tenders just published 
for open contracts are surprisingly close. Light castings 
are experiencing a dull demand, but for electric plant the 
inquiry is g and sustained. Indeed, production in 
this branch is being largely increased. Tubemakers’ pro- 
spects continue good, especially for export. The Imperial 
abe Works at Airdrie, of Messrs, A. and J. Stewart 
and Menzies, are approaching completion. 

Sulphate of Ammonia.—This commodity is quiet, and 
easier in price. Business has been done at 11/. 15s. and 
11/. 17s. 6d. per ton prompt, Leith and Glasgow, respec- 
tively, at 117. 12s. 6d. Leith, April to September delivery. 
Last week’s shipments of sulphate at Leith amounted 
to 463 tons. 


Glasgow Copper Market.—An odd lot of = mg changed 
hands at the afternoon market last Thursday —— 
was not dealt in on Friday, and on Monday the market 
continued idle, and it also continued idle to-day. The 
settlement quotation on Monday was 797. per ton. 


The Widening of the Glasgow and South-Western Rail- 
way in Ayrshire.—Great aes is being made in Ayr- 
shire with the works rendered necessary for the widening 
of the Glasgow and South-Western Railway. The con- 
tractors have got in hand the laying of great steel girders 
over the River Garnock, a little to the north of Dalry 
Station. The stone used in the widening of the bridge is 
a red sandstone got from Dumfriesshire, and that on 
which the girders rest is Dalbeattie granite. Important 
works will shortly be undertaken in connection with 
Dalry Station. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was & 
large attendance on ’Change, and the market was very 
strong. The only trouble appeared to be the extreme 
scarcity of pig iron, and had that commodity been more 
plentiful a very large business indeed might have been 
done. On all sides the a or was that the supply was 
nothing like equal to the demand. Several makers re- 
ported that, owing to the inadequate supply of coke, 
some of their furnaces would have to run on slack blast 
over the Easter holidays. The demand, both on home 
and foreign account, was chiefly for No. 3 Cleve- 
land pig, and that quality sold at 793. for prompt 
delivery. Such was the general market rate, though 
some sellers were dis to hold out for an even 
higher figure. On the other hand, there were buyers who 
endeavoured to purchase the ruling quality at 78s., but 
they could not induce sellers to listen to any such offer. 
No. 1 Cleveland pig was about 81s. ; No. 4 foundry 77s. ; 
and grey forge 763. The demand for east coast hematite 
pig was very good, and it was understood that the 
scarcity of it was being very keenly felt. The general 
market quotation for early delivery of Nos. 1, 
and 3 was 87s. 6d., but several firms quoted 88s. 6d., and 
were not at all inclined to take less. Middlesbrough 
warrants were steady and — throughout the day 
at 78s. 4}d., cash buyers. Middlesbrough hematites 
were not quoted. Rubio ore was 21s. to 2ls. 6d. ex-ship 
Tees. 

Manufactured Iron and Steel.—There is no abatement 
in the activity of these two important branches of the 
staple industry, but, on the contrary, inquiries are 
more numerous than they have been, —. for 
several descriptions have been further advanced, and & 
good few orders have recently been placed. Common 
iron bars are now 9. 103.; best bars, 10/. ; iron ship- 





plates, 8/. 103. ; steel ship-plates, 8/. 7s. 6d. ; steel boiler; 
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plates, 92. 12s. 6d. ; and iron, and steel ship-angles each 
about 8/. 5s. Heavy sections of steel rails are strong at 
71, 15s. net at works. 


Coal and Coke.—It is reported that some pretty large 
orders have arrived from London for coal, Bunker 
coal keeps 8 y in price. In manufacturing coal, the 
requirements are rather less than they were. The demand 
for coke is on a very huge scale. Best blast-furnace 

ualities are 303., and average kinds 283. to 28s. 6d., 
delivered at Teeside works over the next six months, 
both for delivery before the Easter holidays, High rates 
have been paid, buyers not hesitating to pay 30s. for 
medium quality. 

Trade Statistics.—The statistics of the Middlesbrough 
Chamber of Commerce for the first quarter of the year 
compiled by the courteous secretary, Mr. Henry Simpson, 
show that of the 86 blast-furnaces erected in the iron port 
69 were at work, of which 41 were producing ordinary 
Cleveland pig iron and 28 other kinds. -The North- 
Eastern Steel Company blew in a furnace during 
the quarter and Messrs. Wilson, Pease, and Co. blew 
out one. The stock of Cleveland pig iron in the 
public stores at the end of the quarter was only 
41,682 tons, the decrease for the three months bie | 
29,441 tons, and the stock of east coast hematite pig fel 
3678 tons during the first quarter of the year, having the 
insignificant total of 5825 tons in stock. Pig-iron ex- 
ports were 44 per cent. better than those of the corre- 
sponding quarter of 1889. The total value of all goods 
shipped from Middlesbrough, except coal and coke, 
caked 1,525,379/., or 449,157/. more than during the first 
quarter of last year. 





LEICESTER SEWAGE.—A joint committee of the Leicester 
Town Council has unanimously decided to recommend the 
Council to expend about 160,000/. in applying the bacterial 
system of treatment to the sewage of Leicester. Alto- 
gether, the reform is expected to entail an outlay of about 
500, 0002. 


Tue INSTITUTION OF JUNIOR ENGINEERS.—At a meet- 
ing held at the Westminster Palace Hotel, on Friday, 
April 6, the Chairman, Mr. Basil H. Joy, A.M.I. 
Mech.E., presiding, a paper was read by Mr. Eustace W. 
Porter, Assoc. M. Inst. C.E., member of the Institution, 
on: ‘‘A Comparison of Railway Bridge Structures of 
Moderate Dimensions, and of Methods of Determining 
their Working Loads.” The author first dealt with con- 
siderations relating tu the best type of bridge for a 
ticular cases, and enumerated several examples. he 
structures to which the comparison referred were intended 
to carry a “‘light” railway of standard gauge; and the 
loads assumed, in addition to the weight of the structure 
itself, were 0.03 ton for the permanent way per foot-run, 
and a train of engines having an axle load of 8 tons, 
present Board of Trade rules being used. Diagrams were 
exhibited denoting live loads, and types of the spans 
employed, with their weights up to 100-ft. span. Com- 

risons were next drawn between a masonry arched 

ridgeand one having a steel Gps ome wa showing the 
economy, at the present price of steelwork, in employin 
the former up to 40-ft. span, where conditions permitte: 
the use of an arched span. In introducing the question 
of bridge piers, the points to be conside in designing 
structures for countries subject to earthquakes were 
alluded to, the author stating that the best course in such 
cases was to construct a steel trestle pier stable, without 
any assistance from the foundations, since a mass of 
masonry would favour the transmission of momentum, 
being capable of receiving the full force of a shock due 
to an earthquake. Since earthquake shocks are not so 
severe below the surface of the ground, it was advisable 
to arrange that such structures as bridge piers should 
rise, where possible, from a deep, free foundation formed 
of steelwork, in preference to masonry, thus allowing the 
whole structure to have the same natural period of 
vibration, A diagram was shown giving the type and 
weight of steel trestle piers, and cubic contents of 
masonry piers up to 100 ft. in height, admitting of a 
comparison of the cost of each; and the effect of wind 
—* on such structures was then treated at some 
ength. In comparing the various methods in vogue for 
determining the working loads on —— some of the 
errors occurring when stresses were calculated under the 
English Board of Trade rules, were indicated. A digest 
followed of the rules most general in America ; also those 
of the India Office for railways in India. The author 
concluded by suggesting the form that the (now very 
desirable) new British rules should take. Briefly ex- 
pressed, it was as follows: The total working load for 
any member of a bridge to be taken as the maximum 
moving load, multiplied by co-efficients, and added to the 
dead load. The co-efficient to be 2 to all members except 
main girder flanges, for which 1.5 might be used. The 
total working stress on the minimum net area not to 
exceed 8 tons per square inch in tension, compression, or 
shear. The moving load to consist of three engines, 
abbas maximum possible load, followed by a uniform 
train load. Wind pressure of 50 pounds per square foot 
on structure as a fixed load, and on train as an advancing 
1. An allowance for centrifugal force and for longi- 
tudinal force, due to “braking,” was specified. Other 
points were also referred to, notably that the proper 
stiffening of plate girder webs, and proportions of main 
girder flanges, should be enforced. In the discussions 
Which ensued, Messrs. P. J. Waldram, H. Cartwright 
Gat JF. W. Hodgkinson, W. D. Williams, and J. 
christ took part; and the proceedings terminated with 

© announcement of the next meeting, May 18. when a 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


turns just issued it is seen that a penmmnre business is 
being done by the collieries in South and West Yorkshire. 
The active demand that has prevailed for steam coal has 
caused a great increase in the tonnage shipped, and al- 
though the collieries have been largely worked, stocks are 
low and prices rule high. The total tonnage sent to Hull 
last month was 301,680 tons, as compared with 238,176 tons 
last year. In the three months the weight was778,272 tons, 
as compared with 659,344 tons last year. Only seven of 
the collieries in the county contributed over 10,000 tons 
last month. Only a moderate business was done coast- 
wise last month. Of the 31,014 tons dealt with, 26,366 
went to London. The business done in the quarter was 
105,505 tons, and of this 89,549 was shipped to London. 
The largest tonnage sent abroad was to Sweden, 21,890 
tons ; Germany, 21,328 tons; and Holland, 19,140 tons. 


Grimsby and the Tramways.—After once agreeing tou 
municipalise and twice to re-lease to the present com- 
pany the Grimsby Corporation last week again anaes 
their minds, and rescinding a previous resolution decided 
by a majority of two, to take the necessary steps for taking 
over the tramways, as the company refused to re-open the 
question of further concessions. 


Co-operative Colliery Scheme.—The various co-operative 
societies in the West Riding are considering a scheme for 
establishing a colliery on co-operative lines to be worked 
by the West Riding Coal Federation. It has been 
agreed to pose oe ng prospect the Upton Hall Estate. 
Numerous societies have given their cordial support to 
the scheme, 


Iron and Steel.—A distinct movement in prices has 
again set in, caused to a considerable extent by the sus- 
tained demand for finished goods and increasing difficult 
in obtaining material. In the local iron market, bot 
hematites and the common iron have again advanced. 
The quotations now delivered in Sheffield are: West 
coast hematites, 93s. to 94s. per ton; East coast ditto, 
92s. to 93s. ; Lincolnshire No. 3 foundry, 75s. to 76s. 6d. ; 
forge ditto, 73s. 6d. to 74s. ; Derbyshire No. 3 foundry, 
778. 6d. to 783. 6d. ; forge ditto, 71s. to 72s. 6d. There is 
not the same pressure in the finished iron market, and 
with some firms contracts are being cleared off more 
readily than others are coming to hand. Manufacturers 
of Bessemer and Siemens steels are so heavily booked that 
they, on Friday, somewhat unexpectedly, further advanced 
their quotations 10s. per ton. The contract price for 
Bessemer is now 10/. per ton, and small lots 10/. 5s. 
Siemens ranges from 11/. to 15/. per ton, according to 
— It is intimated that further increases may be 
made on account of the cost of material, and advances in 
wages. There is little change to note in the lighter indus- 
tries. For articles of utility there is a demand, but 
the inquiry is not so brisk for articles of luxury. 


South Yorkshire Coal Trade.—Reports from all parts 
of the South Yorkshire coalfield show undiminished 
prosperity. There has been great pressure during the 
past week on the part of consumers for supplies to last 
them over the Easter holidays ; and the collieries, though 
working full time, are not able to keep up with the 
requirements of the trade. This difficulty is accentuated 
by the shortness of wagons, owing to which many pits 
are unable to get their output away. Demand for steam 
coal continues very strong, and values, already hig 
have an upward tendency. The railway companies are 
taking a full tonnage, and for the iron trade there is a 
very brisk demand. Shipping continues exceptionally 
gore. being much above the average. A busy season is 
cooked forward to by all the Humber ports. House coal 
is somewhat easier, but rates have not been altered. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.-The demand for steam coal has continued 
strong, and prices for omy within the month have 
shown a hardening tendency. The best steam coal has made 
22s. 6d. to 23s. per ton, while secondary qualities have 
realised 19s. to 203. per ton. House coal has shown little 
change ; No. 3 Rhondda large has been making 20s. to 
223. per ton. Foundry coke has been quiet at 33s. to 
33s. 6d. per ton; and furnace ditto 30s. to 33s. per ton. 
As regards iron ore, the best rubio has brought 20s, to 
20s. 6d. per ton. 


The Electric Light at Bristol.—In view of the fact that 
the Bristol City Council authorised in January an exten- 
sion of its electric light undertaking at a cost 145,150/., 
the electric light committee of the council recommends 
that Sir W,. H, Preece should be instructed to advise and 
report upon the extension. The original installation was 
carried out under Sir W. H. Preece’s advice. 


Lianelly.—A special meeting of the Llanelly Harbour 
Commission was held on Thursday, to consider a lengthy 
i sh on the state of the harbour and estuary, by Sir 
Alexander Rendel and Mr. Fowler. They recommended 
that the breakwater should be shortened by 150 ft., at an 
estimated cost of 30007. A motion that the recommen- 
dation of the engineers should be carried out was lost, 
an amendment calling for a further report from them 
ead various schemes suggested being adopted by nine 
to three. 


Swansea Tramuays.—New electric cars are being tried 
at Swansea, and on Thursday a successful trip was made 
to Cwmbwria, the section which has the heaviest gradient. 
It is not expected that the cars will be running until next 
month. All sections are to be opened at once, and it is 
ultimately intended to run 21 small cars and 15 large 








ones. These latter are 42 ft. in length. 





South Yorkshire and the Hull Coal Trade.—From re- | yy 


The ‘‘Spartiate.”—The Spartiate, cruiser, has had a 
successful preliminary trial of her auxiliary machinery at 
Pembroke Dock. ptain-Superintendent Barlow and 
ir. Henry Cock, chief constructor of the dockyard, 
witnessed the trial. 

Bristol Visitors to Barry.—A party of gentlemen, repre- 
senting the Bristol Chamber of Commerce and Shipping, 
paid a visit to Barry on Wednesday, and were conducted 
over the docks and other places of interest by several of 
the Barry Railway directors and officials. They were 
afterwards entertained at luncheon, on the invitation of 
the Barry directors. 


The New Royal Yacht.—The alterations of the new 
royal yacht are to be pushed forward, so that the 
vessel may commence her steam trials at the close of 
June. These will be of an exhaustive character, and 
will include seven or eight distinct trials, of which the 
first two will be of 48 hours’ duration at 174 knots, 
with the stipulation that should anything happen to 
interfere with the second run it will involve a cancella- 
tion of the first, and soon. It is not expected that the 
= will be absolutely out of dockyard hands until next 
ebruary. 


Welsh Coal for the Navy.—On Saturday the Lords of 
the Admiralty accepted tenders from Welsh colliery pro- 
prietors for the supply of about 140,000 tons of best steam 
coal for foreign account, delivery to be made over the 
ensuing six months, The prices obtained by the various 
contractors rap between 21s. and 2ls. 6d. net per 
ton. The orders were distributed rong | the following 
firms: Penrikyber Colliery Company, Limited, 20,000 
tons; Gory’s Merthyr Colliery, 20,000 tons; United 
National Colliery Company, Limited, 10,000 tons; Lockets 
Merthyr Collieries, Limited, 10,000 tons ; Cambrian Col- 
lieries, Limited, 10,000 tons ; Hills’ Plymouth Company, 
Limited, 10,000 tons; Crawshay Brothers, Cyfarthfa, 
Limited, 10,000 tons ; Dowlais Iron and Coal Company, 
10,000 tons; Nixon’s Navigation Company, Limited, 
10,000 tons; and D. Davis and Sons, Limited, 10,000 tons. 


Dockyard Activity.—Men are working overtime at 
Devonport in order to advance as rapidly as possible the 
refit of the guardships Benbow, Collingwood, and Thun- 
derer. Extra hours are being worked in every depart- 
ment under the chief engineer, and by the men —— 
on the line-of-battle ships Montagu, Bulwark, and Im- 
placable; in the smitheries, in the ship-fitting depart- 
ment, by the chief constructor’s clerical staff, and in the 
storekeeping department. 





British Coat In Brazit.—The quantity of coal shipped 
from England to Brazil last year was 967,778 tons, of the 
value of 619,912/. The corresponding exportation in 
1898 was 1,010,912 tons, of the value of 633, 

Locomotives IN Betegium.—The administration of the 
Belgian State Railways has just ordered 20 goods loco- 
motives from some Vienna works. The engines are to be 
delivered by September, 1900. The order found its way 
to Vienna because Belgian locomotive firms are ——— 
unable to accept orders for engines to be deliv in less 
than a year. 





Tre Late Sir Renny Watson.—We regret to learn 
of the death in Edinburgh on Saturday afternoon of Sir 
Renny Watson, a well-known Glasgow engineer, -and one 


h, | of the most active of the citizens of that important indus- 


trial centre. He was born in 1838 in Hawick, and served 
the usual apprenticeship of five years as millwright and 
engineer in the works of Messrs. James Melrose and 
Sons of that border town. He was next for a period of 
about 12 months engaged as a fitter in the East 
Foundry, Dundee, and added further to his experience 
at the works of Messrs. Platt Brothers and Co,, Old- 
ham, where he was for nine years, attaining in the 
interval a position of considerable responsibility. About 
1868 he went to Glasgow as a partner of the firm 
of which he ultimately became managing partner— 
Messrs. Mirrlees, Tait, and Watson, and from which in 
time was evolved Messrs. Mirrlees, Wateon, and Yaryan, 
Limited. It is not nece here to review the success 
of the firm which was originally founded in 1840; the 
story was told in;ENGINEERING of April 24, 1896 (vol. lxi., 
page 534). But Sir Renny Watson during his régime, 
experienced the full share of the prosperity which cha- 
racterised the sugar industry from 1878 to 1884; the firm 
in these six years shi 45,000 tons of machinery, and 
in one of the years 11,500 tons. Tle Weston, Yaryan, 
and other venlgumelions are now matters of history, and 
throughout Sir Renny Watson continued in active 
management. At the same time he took a great part 
in the public affairs of the city, and did especially 
valuable service on the Clyde Trust, being identified 
particularly with the new docke, and thus it came 
that he was knighted in 1892, He was associated, too, 
with several scientific and literary organisations. He 
became a member of the Institution of Mechanical En- 
gineers in 1879, and was chairman of the Reception Com- 
mittee when the Institution visited Glasgow a few years 
ago. He was president of the Glasgow Association of the 
Royal Geographical Society, and in this capacity took 
an active interest in Nansen’s Polar Expedition. He was 
for several years chairman of the Glasgow and South- 
Western Railway Company, and only relinquished this 
office three weeks ago owing to failing health, but he con- 
tinued a director, and was also a director of the Work- 
men’s Dwellings Company, and of the National Bank of 
Scotland, was a governor of the Victoria Infirmary, and 
was associated similarly with other important move- 
ments ; so that, alike for his active co-operation, as well 
as for his genial temperament, his loss at the early age of 





62 years is much regretted, 
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SHIPS’ ARMOUR. 


THe address Lord Hopetoun delivered last 
week, as President of the Institution of Naval 
Architects, commented on the shipbuilding pro- 
gramme of the Admiralty for the present year, and 
expressed a regret, which will be shared by the 
majority of Englishmen, that ‘‘the rapidity of 
construction of which we have in the past been so 
justly proud, has not during the last two or three 
years been fully maintained.” This falling off 
Lord Hopetoun attributes to ‘‘ restricted output of 
the best class of propelling machinery and of 
armour-plate.” The President of the Institution of 
Naval Architects necessarily speaks guardedly, and 
his statement as to delay in delivery of machinery 
is quite true in dealing with a past period. That 
was owing to the engineering strike, which is now 
some distance in the past. So far as regards the 
present, there are many firms of excellent repute 
who would be quite willing to construct machinery 
for Her Majesty’s vessels if the orders were 
placed with them. From our knowledge of the 
position of affairs, we are aware that this is a 
fact, and we have no hesitation in characterising 
the excuse of the Admiralty for their programme 
of this year as one not founded on fact. There are 
at the present time several firms of the very highest 
standing who would be only too glad to lay down 
battleships and cruisers complete, hulls, armour, and 
machinery, and to guarantee completion within 
reasonable limits of time. Whether the state of 
foreign politics warrants a bigger shipbuilding pro- 
gramme, or whether we are spending money enough, 
is a question apart. Thestatenients of Mr. Goschen 
that he cannot place more orders, is simply an 
excuse, and a very bad excuse, as any one may find 
out who is in a position to have a few minutes’ 
conversation with responsible persons connected 
with several of our largest shipbuilding and engi- 
neering firms. 

It is,- however, more especially the armour 
question with which we now propose to deal. 
Lord Hopetoun says that two courses are open to 
the Government. ‘‘ Either to extend by means of 
orders guaranteed over a series of years, the number 
of firms capable of supplying armour-plate ; or for 
the State itself to undertake its manufacture.” 
He goes on to say* that ‘‘ the latter course is open 
to serious objections,” an opinion to which nearly 
all who have studied the subject will subscribe ; 
and we think that had Lord Hopetoun realised how 
very serious the objections are, he would hardly 
have put forward the proposal of a State armour 





Our Admiralty investigated this question of 
State supply many years ago and decided in favour 
of private manufacture. . 

It will be interesting to look abroad and see 
what has been done in countries where the possi- 
bilities of private supply are for below.our own. 
The question was well considered in the United 





* The full text of this paragraph in the address will be 


Main, who have been appointed our Sole Agents for d 


SS 

States three or four years ago; for, as is well 

known, the American Scoshamaa authorities have 

had a good deal of trouble in getting their armour 

sup “er. and, indeed, recently came to a complete 
ock. 


In the official report of the Chief of the (United 
States) Bureau of Ordnance for 1897, the question 
is dealt with very completely, and the opinion is 
definitely expressed ‘‘that the (United States) 
Government can purchase armour more cheaply 
than it can manufacture it.” The Ordnance 
Bureau rightly regarded ‘‘ the making of armour as 
@ proper adjunct to a great commercial steel plant. 
. . « Should the department acquire a plant of its 
own, the chances are that it would be at a great 
cost, and that it would lie idle a large part of the 
time, and thus suffer deterioration, and that the 
expense and difficulty of operating it when needed 
would more than offset any advantage gained by 
such ownership.” 

In a publication issued by the American Iron 
and Steel Association it is stated that ‘‘ every naval 
power of Europe has, at different periods since 
the advent of the armourclad ship, contemplated 
Government manufacture of armour. The Govern- 
ment factory erected by the Russian Government 
near St. Petersburg is, we believe, the only esta- 
blishment of the kind belonging to any naval power. 
The plant is said to be still incomplete, and has 
cost from four to five millions sterling. It is con- 
ceded that armour can never be made there at as 
low a price as it could be purchased from abroad ; a 
statement no one will be likely to question.” The 
measure was, however, but a part of a policy that 
the Russians have always pursued; namely, to 
make the nation as self-contained as ible in 
regard to warlike eg As a matter of fact, 
the Russians are still large customers to foreign 
armour-plate makers, the American makers having 
profited largely by their custom, and the vast expense 
of the Kolpino factory is excused on the score of it 
being a reserve establishment to be brought into 
play upon the outbreak of war when foreign sup- 
plies might be cut off. The explanation is some- 
what lame. The nation that trusts to laying down 
ships and making armour when war has been de- 
clared, would be pursuing a course far more foolish 
than the shrewd Russians are likely to contem- 
plate. The real point of interest for us at present 
is whether the Russians might not have better en- 
couraged home industry and strengthened the 
military resources of the country more effectually 
at the same time by spending an equivalent, or a 
far smaller sum, in guaranteeing a continuance of 
orders to private firms. 

Some interesting figures relating to the assumed 
cost of an armour-plate factory were given in a 
letter of the Secretary of the United States Navy 
in 1897, quoting the opinion of the Chief of the 
Bureau of Ordnance. The sum of 300,000/. had 
been estimated as the — of a plant needed for 
the purpose. This is described as ‘‘ quite inade- 
quate”; and the obvious fact is pointed out that 
a plant for armour-making must comprise a steel- 
making equipment also. To obtain the necessary 
stock of material for working on a large scale, and 
for the unavoidable experimental work in the 
beginning, 600,000/. would be required. The 
Carnegie armour plant was at that time said to 
have cost that amount, and it has increased since 
then. 

This country, however, stands on quitea different 
basis to either the United States or Russia, but 
whatever arguments are to be advanced in favour 
of private manufacture with those, or, indeed, any 
other nations, are of considerably more weight in 
regard to Great Britain. We are far from agree- 
ing with those perhaps somewhat short-sighted 
enthusiasts who say ‘‘the Navy must have the 
very best of everything, no matter what it cost;” 
for cost is n ily a very ruling factor, not only 
in a naval programme, but in the design of ships. 
In this case, however, cost is a minor con- 
sideration, and if private makers were not to be 
trusted to make the best kind of armour, we would 
be prepared to advocate considerable uniary 
sacrifice. There is, however, hardly a shadow of 
doubt that the result would be quite in the op- 
posite direction. No doubt a Government factory 
would produce in a leisurely manner excellent 
armour of ten or fifteen years’ antiquity, and we 
should see the private firms of the country supply- 
ing plates for foreign ships that would be far more 











fcund on page 453 ante. 





* See ‘‘ Politics and National Defence,” page 224 ante. 
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resistant to shot and shell than those being placed 
on the sides of the ships of the Royal Navy. 

We say we should see our private firms supplying 
armour to foreign Powers, but the statement needs 

rhaps some consideration. Some of the foreign 

owers are making very rapid strides not only in 
armour-plate making, but in other branches of 
steel manufacture. England once held the palm 
in this field both for inventive ingenuity and bold- 
ness in carrying inventions to a practical issue. 
That former activity has placed us in the position 
we yet occupy in this field. But we are, it must 
be confessed, somewhat trading on the past, and 
no longer hold our old undisputed supremacy. 
Compound armour was an English invention ; it 
inaugurated the principle upon which all modern 
armour is made, of a hard and, therefore, compara- 
tively brittle face to resist penetration, in conjunc- 
tion with a tough and softer backing to hold the 
mass together and prevent breaking up. Since 
then, however, further advances have been due to 
the inventors of other countries, and our armour- 

late firms have been dependent on their labours. 
The Harvey process came to us from America, and 
now we have the further improvement introduced 
by Krupp. 

It may be said that this being the case, there is 
little reason for encouraging the private firms. 
They have not made advances, therefore a Govern- 
ment department could not be more stationary ; 
for, of course, no one expects Government fac- 
tories to inaugurate improvement. That would be 
mortgaging the future, and, as a matter of fact, the 
English makers have made improvements, though 
they have not of late effected a quite new depar- 
ture. But, beyond this, that notable advances 
have been made abroad is a very cogent reason why 
a Government factory should not be trusted with 
the supply of armour. Governments are influenced 
by political considerations, and for a public depart- 
ment to adopt a foreign invention is to bring down 
on it an amount of hostile criticism which few 
Governments would be courageous enough to with- 
stand. 

We have had notable instances of this in the 
past; but to those who are acquainted with the 
manner in which Government factories are managed, 
it needs no recital of examples to show that they 
move out of established grooves only under the 
influence of great external pressure. With the 
incentive towards gain, the proprietors of private 
works are ready to adopt suggestions that will 
place them ahead of their rivals ; and, therefore, 
putting aside the labours of the proprietors of the 
establishment themselves, a member of the staff, 
or an outside person, bringing forward a promising 
suggestion, is eagerly welcomed ; that is, of course, 
supposing there is sufficient competition, as there 
always should be, in the case of Government sup- 
plies. On the other hand, the energetic or 
ambitious subordinate in a Government factory 
knows very well that if he has fresh ideas that will 
entail thought, hard work, and some responsibility 
in their working out and adoption, he had better 
keep them to himself, even if the jealousy of those 
over him be left out of account. 

There is in England no need for a Government 
armour-plate factory. The private firms are quite 
willing to find all the money and enterprise needed 
for keeping up the supply, if they are given reason- 
able encouragement. It is well known that one at 
least of these firms made an offer some time ago 
to the Admiralty of increasing their plant to any 
desired extent, if they were insured a continuance 
of orders for a very moderate period of time; and 
other firms, we believe, were quite ready to go on 
the same lines. Whether it was Treasury obstruc- 
tiveness, or whether it was some other cause, only 
those in the confidence of the Government could 
state ; but at any rate this reasonable —— 
was not entertained. ‘Df late we have been doing 
better. Vickers’s have added a third firm to the 
big Sheffield armour-plate makers, and Armstrong’s 
have nearly completed a splendid new plant at 
Openshaw. This, will enable the powerful northern 
firm to make the protective plates for the ships they 
build with such success at Elswick. At Glasgow, 
Bardmore’s are also capable of turning out certain 
descriptions of armour. 

That these companies should receive encourage- 
ment isa matter of national importance. As we 
have said, there are foreign rivals in the field, and 
it is, above all, desirable that all fair encourage- 
ment should be given to our home makers, to enable 
them to hold their own. A full volume of trade 


is the greatest source of strength in the case of a 
manufacture entailing the laying down of such 
immensely costly plant, and the employment of 
highly specialised and exceedingly well-paid labour. 
The foreign trade we do in ships, guns, and, 
indeed, all war material is one of our chief sources 
of military strength, and all legitimate encourage- 
ment should be given by the Government to this 
branch of industry, without thought whether the 
things produced inay or may not be turned against 
us at some future time. 

We have said that English makers of armour- 
plates have made improvements of late, and this 
fact is well brought out in a paper read last week 
before the Royal United Service Institution by so 
good an authority as Captain Orde-Browne. He 
made reference to the Krupp process, which he 
says ‘‘is no doubt subject to variation, and since 
it has been adopted in this country, each maker 
has improved and modified it.” As is well known, 
the English makers, as well as the Americans and 
French, have all taken licenses from the firm of 
Krupp. Ina table given by Captain Orde-Browne 
in his paper, results of firing trials at various plates 
made on the a system are given. From these 
is seen how notable has been the success of John 
Brown and Co.—the founder of which firm made the 
firstarmour-plates in this country—and of the Ameri- 
can Carnegie Company. These two firms, which 
practically are equal, have a better figure of merit 
for their plates than is credited even to those made 
by Krupp. 

The features of the process are secret, and the 
secret is well kept, though in so many hands. 
According to Captain Orde-Browne—although he 
speaks not without reservation—the process ‘‘con- 
sists mainly in the use of chromium to such an 
extent that great brittleness and hardness might be 
expected. Sudden cooling is carried out in a way 
that might be expected to ruin the metal, but the 
result is great toughness. It must be understood, 
however, that nickel is also used, and nickel has 
me been known to give toughness in a remarkable 

egree.”” 

Captain Orde-Browne’s paper affords an interest- 
ing summary of what has recently been done in the 
manufacture of armour-plates, his remarks on the in- 
fluence of 6-in. armour on ship design being especially 
suggestive. We recommend them to the notice of all 
irresponsible critics who are s> fond of telling us how 
lamentably short of intelligence—naturally, by in- 
ference, compared to themselves—are those who 
devote their lives to studying these subjects and put- 
ting them into practical shape. ‘‘It happens,” says 
the author, ‘‘that 6-in. Harvey and Krupp pro- 
cess armour had been successfully made consider- 
ably before other thicknesses. It also happens that 
Sir William White has given our battleships 6-in. 
protection for our 6-in. quick-firing guns, while those 
of foreign Powers long had 3-in., 4-in., and 5-in. 
armour.” We have on our ships, therefore, large 
areas protected by 6-in. hard-faced armour, against 
the thinner armour of our possible adversaries ; and 
the advantage is more marked when our 6-in. 
armour is face-hardened, whilst that of the foreign 
ships is untreated. The importance of the secondary 
armament of quick-firing guns is now well recog- 
nised by all authorities, and the advantage of the 
increased protection, given by Sir William White’s 
designs, to the men working guns of that nature 
will be apparent. 








CARBOLIC ACID AND THE WAR. 

Tue chemical known as carbolic acid has had a 
considerable amount of attention attracted to it of 
late, and from a cause quite distinct from its legiti- 
mate use as a disinfectant or its illegitimate use as 
a weapon by those of suicidal tendencies. We refer 
to the Royal Proclamation published in the London 
Gazette forbidding the export of carbolic and cresylic 
acids, this being due to the fact that it forms the 
raw material from which the lyddite of South 
African notoriety is made. To consider a few 
general issues with regard to this chemical, it is 
noteworthy that the demand for carbolic acid for 
explosives manufacture increased rapidly in Ger- 
many about 10 years ago, statistics which are avail- 
able, showing that in 1889 Germany imported 
2,423,000 kilos., of which 2,267,800 kilos. came from 
England. As is pretty well known, this carbolic acid 
is obtained as one of the distillation products of 
coal tar, a body which, however, yields but 0.2 per 
cent. of the pure crystallised acid, and 0.3 per cent. 





of cresole. It is thus seen that 100 tons of tar 





have to be distilled to give a yield of 4 cwt. of 
carbolic acid. As regards the production of tar 
itself, it cannot be said that the increased use of 
electricity for lighting purposes has given much of 
a blow to the gas industry, which is increasing its 
application for heating purposes, and the production 
of tar in England remains pretty much at the 
figure at which it stood a decade back, namely, 
6,000,000 cwt. perannum. Asa useful comparison, 
we may say that France produces, or did a few 
years ago, 1,000,000 cwt., and Germany 750,000 ewt., 
figures which show at once our great superiority in 
the market from which crude tar products are drawn, 
In the early days of the coal-tar colour industry in 
Germany the bulk of the raw materials came from 
England to be worked up into dyes in the factories of 
the Fatherland, and although this state of things has 
been altering year by year in the way of Germany 
producing more of her raw products, yet still a large 
trade in the raw materials for the colour industry 
is done by us with the Continent. 

To keep more particularly to carbolic acid, we 
may, perhaps, with advantage, put in a word as to 
its preparation from the tar. When crude tar is dis- 
tilled, 1t is customary to separate the products into 
light oil, carbolic oil, creosote oil, anthracene oil, 
and pitch, and the carbolic acid is obtained from 
the carbolic oil fraction by agitation with caustic 
soda solution and subsequent acidifying with sul- 
phuric acid, when the carbolic acid separates out as 
an oily layer. Although caustic soda has been 
generally used, it has been found possible, as in 
Hardman’s process to substitute lime and to decom- 
pose by a current of carbonic acid, and it is asserted 
that this gives equally good results, coupled, of 
course, with a saving in manufacturing cost. The 
crude carbolic oil containing, as it does, water, 
naphthalene, &c., has to be redistilled and a pro- 
duct is eventually obtained in the crystalline form. 
This is the material required for the explosives 
manufacture, the drainings from the crystals find- 
ing a market as carbolic acid for disinfecting, or 
after admixture with some absorbent material, form- 
ing the well-known carbolic powder. 

With regard to the available supplies of carbolic 
acid, it may be pointed out that the oils extracted 
from blast-furnace gases in Scotland and low tem- 
ae coke ovens, as well as those obtained 

y the distillation of shale, or from gas producers, 
do not yield crystallisable carbolic acid. This has 
been pointed out by Watson Smith, who has in- 
vestigated the subject closely. From these sources 
material of a phenoloid nature can be extracted to 
a much greater extent than from coal tar, but the 
phenol is not identical in both cases, and we cannot 
look upon the sources referred to as likely to be of 
assistance should any suddenly increased demand 
for carbolic acid be experienced. Not that 
there is any need to sound a note of alarm in re- 
gard to future supplies, but still the mere state- 
ment of the producers that the present production 
satisfies the world’s needs cannot be taken as evi- 
dence that the situation will not undergo a change. 
It is hardly necessary to give the full text of the 
Proclamation already mentioned, and which ap- 
peared in the Gazette of January 12 last, but 
divested of legal nomenclature its trend is to the 
effect that the following goods, capable of being con- 
verted into military stores, shall be prohibited to be 
exported from the United Kingdom, or carried 
coastwise, viz. : picric acid (trinitrophenol), trinitro 
cresol, carbolic acid (phenol), cresylic acid (cresol). 
Although no reasons for this order have actually 
transpired, it is well understood in the trade that it 
has reference to the manufacture of lyddite, and 
more especially to afear that the Germans would 
denude our markets of the materials mentioned, 
possibly with the object of serving the interests 
of the Boer forces. It is not our intention here to 
go into any detail with regard to the lyddite manu- 
facture, but it may be said that picric acid or 
trinito phenol is the principal body used, as it 18 
also in the melinite factories of the French Govern- 
ment, this explosive being picrate of emmonia. 
The use of picric acid in connection with the explo- 
sive manufacture is not of long standing, and in 
this country, at all events, the great explosion of 
14 years ago, which wrecked the chemical works of 
Messrs. Roberts, Dale, and Co., at Manchester, 
caused considerable surprise, even among experts, 
as picric acid was not looked upon as dangerous. 
Picric acid, which is obtained by the action © 
nitric acid on carbolic acid, forms a yellow powder, 
which stains the skin deeply, and evidently this 
property is strongly developed in lyddite, to judge 
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by the reports one sees in the newspapers with 
regard to its effects on those exposed to its vapours. 

The Proclamation, it must be said, was not at all 
well received by those concerned with the manufac- 
ture and sale of the substances referred to, and an 
agitation which was immediately set on foot to 
obtain its repeal, has resulted recently in the order 
being modified to the extent that the substances 
may be exported, but only for purposes uncon- 
nected with the explcsives manufacture. It is open 
to question, however, whether evasions of the Act 
will not take place, and for which no blame can 
rest on the seller, and it is not at all easy to see 
how such can be detected : of course, the modified 
order practically amounts to saying that the original 
order has been withdrawn, and although no doubt 
it was conceived in the public interest, it will hardly 
be gainsaid that such an order restraining private 
firms from conducting their businesses according to 
custom, and coming moreover at a time when other 
tar products are yielding but scanty profit, amounts 
to a considerable hardship. That it has caused a 
good deal of annoyance to the trade needs no em- 
phasis, especially in the cases of contracts with 
foreign countries, and, perhaps, the point which 
caused most irritation was that it stopped the ex- 

ort of carbolic liquor, whereas it is only the 
crystals that can be utilised in the explosives 
manufacture. However, the main cause of com- 
plaint has now been removed, so there is no need 
to indulge in invective. It may be asked, What 
about the synthetic carbolic acid of which we heard 
something from Germany a few years ago? Well, 
it is a fact that the acid can be made synthetically, 
but so far the process has not been able to compete 
with the tar product in point of economy. Further, 
the hopes which were at first held that it would not 
redden in the air have been falsified by the test of 
experience, and the product has therefore no ad- 
vantages over that with which it has to compete. 
The two reactions by which it has been produced 
are: (1) The decomposition of sodium benzene 
sulphonate by caustic soda ; (2) the action of nitrite 
of soda on acidified aniline oil, but any further 
details on this abstruse subject would, perhaps, 
hardly prove of interest to the readers of an engi- 
neering journal, 








THE PARIS INTERNATIONAL 
EXHIBITION. 
(From our SpectaL CoRRESPONDENT. ) 

In deciding that the inauguration of the Paris 
Universal Exhibition of 1900 should take place on 
April 14, the authorities deprived themselves of 
three invaluable weeks which, had they followed 
— agerey would have afforded opportunities to 

ring the buildings and their contents, as well as 
the grounds, into something like superficial order. 
It appears, however, to have been considered desir- 
able, probably for financial reasons, to include 
Easter Week in the short lease of life which the 
Exhibition will enjoy, and thereby secure the 
attendance of possibly an extra million of holiday- 
makers. Had the astronomical and ecclesiastical 
Easter not been at variance, the Exhibition autho- 
rities would have had the benefit of an extra week 
for preparation, and the opening ceremony would 
not have taken place till the 2ist, instead of 
the 14th, of April. However, the best had to be 
made of a bad situation ; and in spite of the some- 
what urgent attempt made in the French Chambers 
to postpone the opening ceremony, the original date 
has been adhered to, and was justified by the official 
assurance that the Exhibition of 1900 would be in 
a condition of greater readiness, when the public 
should be admitted within its énceinte, than any of 
its predecessors. 

_ Doubtless the grounds and buildings will con- 
tinue to be crowded from the day of opening, but 
Wise visitors, especially those coming from a dis- 
tance, will restrain their interest and curiosity until 
much later date, say about midsummer. 

We propose next week to give as. faithful an 
impression as possible of the condition of the Ex- 
hibition, both as regards the buildings and their 
contents, on the day of its opening; and it may be 
of interest to preface such a review with a sketch 
of the general arrangement that has been adopted, 
and with a brief comparison between it and that 
which was followed at the Exhibition of 1889. In 
fach case the setting is the same, except that on the 

resent occasion the boundaries of the Exhibition 

ve been increased by the inclusion of that part 
of the Champs Elysées lying between the Avenue 


d’Antin, the Avenue des Champ Elysées, and the 
Seine—a large triangle, the apex of which adjoins 
the Place de la Concorde. Besides this, the wide 
river frontage from the Pont des Invalides to the 
Trocadero, lying between the Seine and the Cours 
la Reine, with its extension on the Quai De Billy, 
provides additional space. We need say nothing 
of the Vincennes Annexe, which is too remote to 
be brought within the practical limits of the Exhi- 
tion. The reserved area may thus be divided into 
five distinct parts : on the north side of the Seine, 
the Trocadero and the Champs Elysées; on the 
south side, the Champ de Mars and the Esplanade 
des Invalides ; and on both sides of the river, the 
broad and long enclosures covered with a mass of 
ean tage buildings. Between the extreme limits 
of the enclosure, the course of the Seine follows a 
curved sweep forming practically a quarter circle. It 
is crossed by five bridges, all included within the 
Exhibition boundaries. These are the new 
Alexander III. Bridge, the Pont des Invalides, 
widened by a temporary footbridge ; the Pont de 
)Alma, similarly widened; a temporary footbridge; 
and the Pont d’Jena. ll these will form a means 
of circulation for visitors to the Exhibition, though 
only the Pont d’Jena, the Alexander III. Bridge, 
and the temporary structures are reserved wholly 
for that purpose. 

The general scheme of the present Exhibition, 
and the buildings, temporary and permanent, which 
have been constructed for it, are of a far more 
elaborate and decorative character than those of 
the Exhibition held in 1889. In that year, the 
Trocadero and its beautiful gardens were devoted 
to Exhibition purposes, the latter being occupied 
with numerous miscellaneous pavilions, which left 
plenty of room for the public to circulate through- 
out the grounds. The Champ de Mars, then as 
now, was covered with buildings, except for the 
central garden ; in 1889, however, this was some- 
what shorter than is now the case, on account of 
the greater depth of the wonderful range of build- 
ings devoted to miscellaneous exhibits, occupied by 
France, and which extended across the Champ de 
Mars from the Avenue de la Bourdonnais to the 
Avenue de Suffren. On the other hand, that 
portion of the Champ de Mars facing the Seine, in 
the centre of which was reared the ‘‘clou ” of the 
1889 Exhibition—the Eiffel Tower—was, with the 
exception of some scattered pavilions, available for 
landscape gardening. As just mentioned, the 
scheme of the arrangement was simple, and the 
buildings, though far less pretentious, were ad- 
mirable. 

Standing with his back to the Seine, the visitor 
saw on his right hand the great domed hall devoted 
to the Liberal Arts, and on his lefta similar build- 
ing occupied by the Fine Arts. Beyond, in exten- 
sion of these, on either hand, were the courts 
devoted to the miscellaneous industries of forei 
countries, each with its own section ; these blocks 
joined the great range of buildings already spoken 
of, containing the miscellaneous exhibits of France. 
Separated by a space occupied with exhibits 
of railways materials, and electrical stations, fol- 
lowed the great structural triumph of the 1889 
Exhibition, the Machinery Hall, which until then 
was the largest area covered by the widest span 
in existence: to be surpassed a few years later 
by the General Industries Buildings at the World’s 
Fair of 1893. All. the buildings on the Champ 
de Mars were admirably adapted for their tem- 
porary purpose ; at the same time they had but 
little architectural pretension, with the excep- 
tion indeed of. the Fine Arts and Liberal, Arts 
buildings, and the great rotunda with the magni- 
ficent dome that gave access from the Central 
Gardens to the Miscellanous Exhibits building of 
France. The remaining part of the 1889 Exhibition 
comprised the Quai d’Orsay on the south side of the 
Seine, and the Esplanade des Invalides. The former 
was devoted chiefly to agricultural exhibits, and 
the latter to the French colonies, the Pavilion of 
the Minister of War, Social Economy exhibits, and 
some miscellaneous buildings. 

On the present occasion, as we have already 
seen, the available space has been increased by the 
transfer of the Fine Art Buildings to the Champs 
Elysées, and the addition of the quays on the north 
side of the Seine. This increase, however, offers 
but a r compensation for the larger demands 
of exhibitors, and the additional space required by 
Germany, who has come to France for the first 
time since she became a leading™manufacturing 





nation. 


Let us endeavour to obtain a general idea of the 
manner in which the available space has been dis- 
tributed ; this is easy, if we ascend to the second 
storey of the Eiffel Tower, nearly 400 ft. above the 

und. From this elevation almost the whole of 
the Exhibition enclosure, stands revealed. 

Looking northward across theSeine, the visitor sees 
the rising slopes of the Trocadero gardens, bounded 
at their highest level by the great Rotunda of the 
Palace, with its elliptical wings, and in front the 
monumental fountain, which was one of the great 
glories of the 1878 Exhibition, and which the Troca- 
dero Palace and the grounds still commemorate. 
Nearly the whole of this area is devoted to the 
Colonial possessions of various countries; about 
one-half, on the left-hand side looking northward, 
are occupied by France; the other half, on the 
right-hand side, being divided among different 
nations. Asan advance guard, and occupying the 
Rond Point of the Place du Trocadero, upon which 
the Avenues Kléber, Wagram, and others, converge, 
is the French exhibit of their latest colony—Mada- 
gascar. Within the Trocadero Gardens are large pavi- 
lions devoted to Algeria, Tunis, Senegal, French 
India, Gambodge, Congo, the Ivory Coast, Daho- 
mey, Indo-China, Tonkin, and other colonies. On 
the other side we have the colonies of other nations 
represented ; aconsiderable part of the extremsly 
limited space has, however, been deducted for Japan, 
China, the Collective Missions exhibit, and some 
others. What remains is distributed between 
Russia, the Dutch Indies, the Portuguese colonies, 
and Great Britain, whose scanty area adjoins the 
pavilions of Egypt and the Transvaal. At the foot 
of the Trocadero Gardens, upon the Quai De Billy, 
the restricted width of which is reduced by the low- 
level railway, are several pavilions, those of the 
Maritime Chambers of Commerce, an Indo-China 
annexe, two French and one Colonial restaurant, 
and an animatograph side-show, being the principal. 

On the south side of the Seine—that is, on the 
Champ de Mars side, and immediately facing the 
river—are the pavilions devoted to Commercial 
Navigation and to Forestry and Sport, respectively 
on the right and left hand of the Pont d’Jena. 
Besides these principal buildings are a number of 
smaller ones, the main pumping station, Schneider 
and Co.’s pavilion, that of the Messageries Mari- 
times, some small pavilions of foreign countries, a 
great celestial globe, &c. Occupying nearly all of the 
garden space around the base of the Eiffel Tower is a 
large number of independent buildings, most of them 
the subjects of concessions, and therefore devoted 
to miscellaneous popular attractions : panoramas, 
cineoramas, maréoramas, and so forth; more im- 
posing buildings are those of the Palais du Costume, 
the Palais de l’Optique, and the Women’s Build- 
ing. Pavilions of smaller contributories which 
could not be squeezed in elsewhere, have found a 
resting-place at the base of the Tower: Siam, San 
Marino, Morocco, Equador are among this number; 
as also are several oftices, such as that of the Crédit 
Lyonnais, &c. 

Turning to the south side of the Eiffel Tower 
gallery, we-see spread out before us the magni- 
cent range of buildings that will form the chief part 
of the Exhibition. With the exception of the 
narrow central garden, the whole area of the 
Champ de Mars is practically covered, although a 
narrow space has been left between the Avenue 
de la Bourdonnais on one side, and the Avenue de 
Suffren on the other, and the backs of the main 
buildings. These spaces are occupied by a variety 
of small structures, some of them annexes to re- 
ceive overflow exhibits from the adjoining palaces, 
others, restaurants, offices, &c. 

Each large building is to be filled with exhibits 
belonging to a separate group. On the right-hand 
side, looking towards the old Machinery Hall and 
starting from the Seine, there.are the buildings de- 
voted respectively to the Liberal Arts and Sciences, 
to Education and Teaching, to Civil Engineerin 
and the Means of Transport, and to Chemical 
Industries. Facing them on the other side are 
the buildings that contain the exhibits of Mines 
and Metallurgy, of Textiles and Clothing, and of 
Machinery. “Phe Science and Arts Building, and 
that of Mines and Metallurgy, have two highly- 
decorated facades, the one facing on the Central 
Gardens, and the other looking towards the Seine. 
All the other buildings have but one fagade, giving 
on to the Central Seoden ; a general feature of 
these long frontages is a continuous arcaded 
promenade, which will be occupied from end to 





end with restaurants. The distance apart cf these 
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arcades—that is to say, the width of the Central 
Garden—is about 650 ft. Although each build- 
ing is distinct with separate features of decora- 
tive architecture, the whole of them on each side 
harmonise with the general design, and are con- 
nected to one another, so that the visitor passes 
from group to group without interruption. Between 
the end buildings of the series on each side—those of 
Machinery, and Chemical Industries, respectively, 
and the old Machinery Hall, a wide space is left, 
occupied as to the centre—that is to say, for the 
width of the Central Garden—with the main body 
of the Electricity Building and the Chateau d’Eau ; 
as to the sides, with the wings on the Electricity 
Building that stretch to the right and left, so as 
to fill the width of the Champ de Mars. In the 
centre, the main body of the Electricity Building 
occupies, with its annexes and the structure known 
as the Salle d’Honneur, the whole of the depth 
back to the Machinery Hall; but the side wings 
are only about half this width, the remaining 
space being occupied on each side with the boiler- 
houses that will supply steam to the various motors. 

The fagade of the Electricity Building, facing on 
the Central Garden, is the chief architectural effect 
on the Champ de Mars; it is, in fact, the monu- 
mental Chateau d’Eau, with its illuminated foun- 
tains and tiers of basins, which were described 
recently in ENGINEERING (see page 451 ante). 

From the gallery of the Eiffel Tower a part of 
the great curved roof of the old Machinery Hall is 
visible ; under this roof, and in the centre of the 
building, is the Salle des Fétes, from which direct 
access is obtained to the Electricity Building at the 
back of the Chateau d’Eau. To the right and left 
of the Salle des Fétes, the exhibiting area of the 
Machinery Hall is devoted to Agriculture and Food 
Products. Finally, reference may be made to one 
of the side shows immediately adjoining—but not 
within the limits of—the Champ de Mars ; this is 
the Swiss Village, which will doubtless attract 
crowds of visitors. 

Looking eastward up the curved banks of the 
Seine, we see on each side, rows upon rows of 
varied pavilions, extending from the limits of the 
Champ de Mars to the Pont des Invalides. On 
the southern bank there are the Army and Navy 

*avilions, and the building devoted to Hygiene 
exhibits. The Mexican Pavilion has also found a 
location here, and so have a number of small 
annexes belonging to different countries. Between 
the Pont de l’Alma and the Pont des Invalides is 
the row of foreign pavilions occupied by their re- 
— Commissions. Servia, Bisson: Sweden, 

onaco, Spain, Germany, Norway, Belgium, Great 
Britain, Hungary, Bosnia, Austria, the United 
States, Turkey and Italy, occupy the first rank 
facing on the river. Behind them are the smaller 
‘sang of Roumania, Bulgaria, Finland, Luxem- 
ourg, Persia, Peru, Portugal and Denmark. 

On the opposite side of the river, and facing the 
Pavilion of Hygiene, is an exhibit that will certainly 
prove attractive—that of Old Paris. Immediately 
above the Pont de ]’Alma is the Congress Building, 
which is also used as a Museum of Social Economy ; 
then follows the great Hall devoted to Agriculture 
and Arboriculture ; while the Pavilion of the Ville 
de Paris, which in 1889 was located in the central 
gardens of the Champ de Mars, this year adjoins 
the Pont des Invalides. As on the south bank of the 
Seine, there is a second row of buildings, most of 
them, however, belonging to concessionaires for dif- 
ferent amusements, although they include an annexe 
devoted to Horticulture and Arboriculture. What 
pers there is fronting each side of the river, from 
the Pont des Invalides to the boundary of the 
Exhibition near the Place de la Concorde, is also 
occupied by horticultural and arboricultural ex- 
hibits; and large spaces for flower displays are 
reserved in the oth co triangle of the Cham 
Elysées. Within this same triangle, and a little 
to the north-east, are the two magnificent perma- 
nent buildings —— will remain as records of the 
Exhibition after it has away ; they are sepa- 
rated by the new stl tomens that is mite 
the Esplanade des Invalides by the Alexander III. 
Bridge, and replace the old Palais de |’Industrie ; 
these are devoted entirely to the Fine Arts, and 
extensive though they are, they are quite inade- 

uate to the demands made upon them for space. 
Crossing the Alexander III. Bridge to the south 
side of the Seine, the Esplanade des Invalides is 
reached. With the exception of a narrow central 
passage and some open spaces on each side, the 
whole of the area is occupied by continuous ranges 





of buildings of fine architectural appearance, though 
not so elaborate as those on the Champ de Mars ; 
here various groups of exhibits are made up by all 
the nations; Decoration and Furniture for public 
and private buildings, State manufactures, and 
Miscellaneous industries, which comprise a very 
wide range. 

Far away in the distance, at the apex of the 
enclosed triangle of the Champs Elysées, is the 
monumental entrance of doubtful utility, which 
has already been christened the ‘‘ Salamander 
Stove” by facetious Parisians, and which is sur- 
mounted by the statue of Paris fin de siécle, that 
has created a scandal in the French art world. 

Thus far the visitor can gather an idea of the 

eneral arrangement of the Exhibition from the 

igh platform of the Eiffel Tower. He can also 
gain a glimpse, here and there, of the means pro- 
vided for facilitating the transport of the millions 
who will crowd to the Exhibition during the next 
six months. An advance has been made over the 
popular and useful Decauville Railway of 1889, and 
electric lines will run as far as possible to every 
portion of the grounds; these will be supple- 
mented by a travelling platform, a system of 
American crigin, which first found a small applica- 
tion at the World’s Fair of 1893 in Chicago. That 
it will be popular here, on account of its novelty, 
is more than probable ; but it will not compare 
in usefulness with the electric lines that encircle 
the grounds, 

The arrangement of exhibits adopted by the 
Exhibition authorities this year is in defiance of all 
previous practice. With the exception of some 
of the very minor countries, who are provided with 
self-contained pavilions, there are no foreign sec- 
tions, and therefore there is no national indivi- 
duality. Practically, to every group is assigned a 
— building, and theoretically all the exhibits 
belonging to each group, and coming from every 
nation, have to be located in its proper building. 
The advantage claimed for this arrangement is that 
of closer juxtaposition, and consequent greater ease 
of comparison ; but this advantage, if it be one, is 
obtained at the cost of the abolition of national 
sections, and the wide subdivision and distribution 
of national exhibits. A short time will suftice to 
show whether the experiment will ever be re- 
peated ; for although exhibitors may be chary of 
approval if the system recommends itself to them, 
it is certain that their outcry will be loud and 
discordant if the innovation prove objectionable. 





NOTES. 
JAPAN, Russta, AND Korea. 

JAPANESE influence is stronger than any other 
in the Peninsula of Korea. In six months the 
imports into Korea from Japan were 1,326,845 
yen; those from China, 1,293,465 yen; those 
from Russia only 3046 yen. The exports of 
Korean goods to Japan were 405,341 yen ; those to 
China, 108,078 yen; those to Russia only 6062 yen. 
The most important Japanese imports are cotton 
yarn and cloth which are rapidly displacing those from 
England. The progress of Japanese banking in Korea 
is remarkable. In the various banks which have 
branches in Korea, the money dealt with as bank 
orders in 1898 reached more than 10 million yen ; 
the loans supplied by them were 5 million yen and 
the deposits were 9,600,000 yen. Japanese influ- 
ence in regard to means of transit is also remark- 
able. The Soel-Jinsen Railway is exclusively in 
Japanese hands. As we have frequently mentioned, 
the Nippon Yusen Kaisha and the Osaka Shosen 
Kaisha ioe regular mail services to Korea, and 
have the sole right over Korean coast navigation. 
The number of Japanese residents in Korea now 
exceeds 20,000, and Mr. Seitaro reaches the con- 
clusion that if the economic influences of Japan 
were withdrawn from the Peninsula, it would suffer 
from inanition. It is very evident that if Russia 
were taking any steps which would prevent the 
free development of Japanese trade and influence, 
a very serious state of affairs would arise ; but at 
present there are no indications of this, and it is 
therefore unwise to indulge in unnecessary alarm. 


Quartz THERMOMETERS. 

It is now some years since Professor Vernon 
Boys showed that quartz fibres could be produced 
nearly as easily as those of glass, though, of 
course, a much higher temperature was needed to 
fuse the formér material. Since then little has 
been done in the matter of using fused quartz for 





other pape: but from anote by M. A. Dufour, 


published in a recent issue of Comptes Rendus, of 
the Paris Academie des Sciences, it would seem that 
there is a prospect that quartz may usefully be 
substituted for glass in certain special instruments, 
M. Dafour has succeeded in producing tubing of 
fused quartz, which, owing to its transparency, high 
resistance, infusibility, and slight attraction for 
moisture, may prove exceedingly useful. M. Dufour 
has already employed these tubes for making high 
temperature thermometers, using tin to replace 
the mercury generally employed. This thermo- 
meter reads from 240 deg. Cent. up to 580 deg. 
Cent. ; and as the quartz does not begin to soften 
till it attains a temperature of over 1000 deg. Cent., 
such instruments could doubtless be used up to 
temperatures of well over 900 deg. Cent. The ther- 
mometer in question was calibrated, in boiling 
mercury and boiling sulphur, and for still higher 
temperatures the boiling points of zinc or cadmium 
might be used as reference points. M. Dufour 
has also made a mercury thermometer with a quartz 
tube, in the hope that the ‘‘ creeping of the zero ” 
commonly observed with glass thermometer tubes, 
might be avoided. Quartz fuses much more quietly 
than glass, gas being invariably disengaged when 
the latter is brought to a melting temperature. 
This is not the case with quartz, and hence it is 
suggested that a study of vacuum tubes made of the 
latter material might throw light on the question 
as to what really serves to transport the charge in 
case of an electric discharge in a high vacuum. 


Tue SoctaL PrRoGRESS OF THE COLONY OF 
(QUEENSLAND. 


There are many standards of material progress, 
but few of social advancement. Amongst the 
latter is the record of postal and telegraphic com- 
munication, and it is therefore interesting to note 
that in Queensland, one of the youngest of the 
colonies in Oceania, the revenue in 30 years has 
increased from 32,3541. to 270,9331.—eightfold— 
while partly as a natural, and partly as an econo- 
tmical, result the expenditure has grown only five- 
fold—from 66,6781. to 313,7101. Such a deficit is 
but a contribution to social advancement, and is in 
consequence of the ready recognition of desirable 
reforms, such as the introduction of the postal 
note system, posting facilities on tramcars and 
trains, travelling post offices on through express, 
cheap telephone systems, sixpenny telegrams—in 
adopting which the colony named has shown the 
way to the other divisions of Australia. The 
population is only 400,000—about the same as a 
moderate-sized town—but it is scattered over an 
area nearly six times that of the United King- 
dom ; yet 174 million letters are dealt with in 
a year, nine million newspapers, and over four 
million packets. At 385 telegraph offices 1,334,846 
telegrams are dealt with at a profit to the 
Government, and at 45 telephone offices 1558 
subscribers make up, on an average, 9201 calls 
per day. These results show a high rate of com- 
munication for: such a comparatively small popu- 
lation. It will surprise most ple to know 
that of the letters dealt with only one out of every 
50 are sent to Britain or foreign parts, while 
one out of every seven are despatched to other 
Australian colonies. The inference is justified 
that this indicates the upbuilding of a distinctly 
colonial population and trade, and since the cost 
of delivery in isolated parts is greater even than 
transoceanic conveyance, it shows that the agree- 
ment by so many to a universal penny rate 
within the Empire is almost surprising and very 
gratifying. Moreover, the increase in the num- 
ber of letters for over the seas is not great, for 
the number last year—386,578—-shows no real 
expansion. The telephone is being greatly ex- 
tended, and the difficulty seems to be to get in- 
struments quickly enough. The underground 
system of wiring is being adopted in Brisbane 
with metallic circuits. The telephone is used in 
outlying parts for reporting approaching floods. 
The cables between New Zealand and Sidney, con- 
necting Oceania, are steadily reaching the paying 
stage, last year’s deficit being 22361. : it is appor- 
tioned among the seven colonies according to 
population. The same remark — in a less 
degree to the Tasmania-Victoria cable, the deficit 


having been 42001. last year. Intercolonial tele- 
grams are increasing greatly as a result of reduced 
rates. The rate between Queensland and New 
South Wales has been reduced from 2s. to 1s. per 
10 words, and 2d. per word extra, and between 
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Queensland and Victoria—a much greater distance, 
as measured between the capitals—from 3s. to 2s. 
for 10 words, and 3d. per word extra. The postal 
telegraph department has authority over electric 
light and power schemes under the Act passed in 
1896, and eight supply stations have been autho- 
rised. Mr. Hesketh has become engineer to the de- 

rtment, and Mr. John McDonnell, who has been 
under secretary and superintendent of telegraphs for 
99 years, has been succeeded by Mr. Robert Scott. 








GRAPHIC METHOD OF BALANCING 
MARINE ENGINES. 
By Mr. J. Macrarnang Gray. 

THE problem of the inertia effect of the reciprocating 
masses In the steam engine has been already dealt with 
by me in the Transactions of the Institution of Naval 
Architects for 1886, at page 331, and n in 1897, in my 

per, “he Accelerity Diagram of the Steam Engine.” 

tr. Mallock has also given a correct graphic method and 
the mathematical investigation in his excellent paper, 
“On the Vibrations of Ships and Engines,” in the Transac- 
tions for 1895. The paper by Herr Otto Schlick, this 

ear, reproduces the expressions for the reactions given 
in those papers, and presents a much-elaborated dis- 
cussion of the mathematical relations subsisting between 
the various weights, angles, and distances in the problem, 
with the object of narrowing the field of search for a 
perfectly balanced engine. 
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According to my 1897 paper, the vertical reaction is 


Rw cos $(Acos a + &c.)) or E 2 
r (+, 5a o(Asin a+ &) + F 6S. 
i 
+ = 0082. (A cos 2a + &e.) +G aS o 
1 sin 29 (A sin 2a + & - 

wes a c.) +H | 
The same expression stands for the tilting moments 


my substituting the moment of each weight, A’, B’, &c., 
or the weights A, B, &c., in the formula. Each line is 
extended to include every crank, thus: A cos a + B cos 
b+ Coos, &e. 

To get a balanced engine, the reactions must be, as far 
%8 possible, reduced to nothing. When reactions are 
— asin my diagram of 1897, the effect of the 

“quity can be clearly measured. To get the reactions, 
Primary and secondary on one line, I here alter the 
rosette diagram of obliquity at the expense of the accu- 
fie of measuring. _ The diagram of reaction is as in 

»6. The vector lines are drawn through the centre O 
verminated by the intersections on the circle and on the 








rosette, for nearly one-fourth of one revolution. The 
dotted line O M denotes the position of maximum velocity 
of piston. The vectors would confuse the diagram 
if more were drawn. The same method applies 
to the reaction vectors all round. The abrupt effect 
of the obliquity is obvious, and it is clear that the 
primary reactions shown by the circles cannot be accom- 
modated to balance the obliquity reactions shown by the 
rosette. Therefore, to balance, each set of reactions must 
be dealt with by itself. The primary reactions, must, 
themselves cancel out and the obliquity or secondary re- 
actions must also, themselves, cancel out. : 

The primary reactions are nil if the ares of weights 
and the polygon of moments are both cl figures. 

In Fig. 1, ABC D is any polygon of weights for the 
cranks as shown at the corner. Observe that the sides 
are drawn, in succession, each parallel to its crank and in 
the sense of ‘‘outward from the shaft.” Produce Balon 
B’ and make B’ = B. Produce D along D’ and draw 
parallel to C. This is the diagram for primary balancing. 
The figure A’ B’ C” D’ is the polygon of moments. j 

Regard the cylinders as arranged in Fig. 2. The point 
O is midway between A and B and the length O A or 
O Bwill be now called unity, or1. The distances OC, 
O D will be m and n, fractions of O A. _ 

The trick of this diagram lies in making O A = 1, for 
by doing so we can represent the moment of A and the 
moment of B, by the lengths of A and of B. Therefore 
in the moments-polygon, A is also A’ and B’= B, By 
construction, C’ is parallel with C, and also D’ with D, 
because it is in the same line. Evidently, to make C’ 


right, the distance O C must be o = m. Also, to make 


U 














D’ right, the distance O D must be P =n. This means 


that these distances are actually O C =o 


o x OA, and 


D’ 
D=— xOA. 
oO  ™ 


The consecutive arrows on the sides of the two polygons 
are in the same direction, on the corresponding sides, for 
the cylinders on one side of the central plane, and in 
Fae directions, for the cylinders on the other side of 
the plane. Thus, A’ A and OC’ C indicate one side, and 
D’ D the other. 

If the weights and angles are not yet settled, use laths 
for the sides, jointed with wire nails, as in Fig. 3. Add 
a side K = 2 B to form a parallel frame with C’ and C, 
Leave out one of the joint pins, say the one at the corner 
C C, and the diagram, Fig. 1, can be played into other 
forms, say into Fig, 3, giving new values for O’ and D’, 
and a new set of crank angles. 

That Fig. 1 or Fig. 3 is a valid or ES for a complete 
balance of the lifting forces and the tilting moments 


requires no demonstration, the proof is on the face of it. 





Observe that in these diagrams there has been no re- 
striction as a or angles, and I have not been care- 
ful to think whether the lengths employed would be suit- 
_ _ an engine. I am now only exemplifying the 
method. 

When we come to the balancing of the secondary re- 
actions there is a limitation upon our selection of lengths 
on the diagram. Herr Schlick was the first to point out 
that a cancellation of the primary reactions due to lift- 
ing and tilting and the obliquity reaction of lifting could 
be attained by arranging the crank angles and weights 
symmetrically, the outer cylinders having their cranks on 
one side and the inner cylinders having their cranks on 
the other side of the normal to the axis of be Soscame 
The paper by Herr Schlick deals with the settlement of 
angles, weights, and positions of cylinders within this 
limitation. ill now give a simple graphic determi- 
nation of the proper angles, weights, and distances for 
any desired fixed conditions, within Herr Schlick’s sym- 
metry limitation. 

In Fig. 4 describe a circle, of any diameter, and draw 
the rectangular centre lines. Ib is required to find a 
polygon of forces A, B, C, D that will give cancellation of 
wey f effect for the lifting forces. The quadrilateral 
E4 is @ valid polygon of this character. The only 
criterion of determination here is, that on the line E 4 4 the 
length 4 4’ should be equal to the length LG on the line EG. 
To get this, say, that E G is given, apply a paper straight- 
edge to E G, and mark on it the points L and G ; apply 
the straight-edge as_E 4’, to the point E with the marks 
one upon the line H G at 4, and the other on the circle 
at 4’. The line A is thus obtained, and the equal line 
4 F will be B, and the line F Gwill be C. This is the 
oy polygon of weights that will form a balanced system 
including E G, the given D. The diagram is then com- 
pleted, as shown in this figure, as described under Fig. 1, 
and an engine construc ny poe | will be perfectly 


balanced for the primary vertical and the primary tilting 
reactions and also for the vertical reaction arising from 
obliquity. 


The diagram can now be read as one complete polygon, 
but as the lettering has not been provided for this in the 
engravings, I reserve further remarks on this until an- 
other occasion. ae 

The proof of this solution is obtained by writing out 
the conditions of balancing as given in my 1897 paper, 
and also denoted by G and H in Herr Schlick’s paper, 
and beneath them the same equations in terms of the 
lengths on this diagram : 


G = Acos2a + Beoos2b + Ccos2c+D cos2d=0 


or N4+44—LG-PG=0 
H =Asin2a + Bsin2b+Csin2c + Dsin2d =0 
or E+F4-FL-EP= 


That the trigonometrical expressions correspond identi- 

cally with the geometrical references is not so clear that 

one may read as he runs, and whoever desires to fathom 
it must quietly look into the diagrams, doubling the 
angles as he proceeds. 

n Fig. 5 a number of sets of valid angles for balancing 
are given, all drawn as has just explained, using 
the paper straight-edge. At the one extreme the outer 
cranks are set at the same angle, and the crank line of 

double length at G denotes that there are two cranks at. 
that angle. At the other limit the polygon of forces is a 

square, and the crank weights are all the same. 

If it be desired to balance the obliquity tilting as well 

as the primary tilting, and the primary vertical forces, the 
balancing of the obliquity vertical forces must be aban- 

doned, and the construction must begin with the deter- 

mination of the angles in the trapezium A’ B’ C’ D’ pre- 

cisely as has been explained for A B CD. The arrange- 

ment of cylinders will then be found to be altered, and 

the diagram will show how. 

I have carried out this graphic method to include the 

delineation of the residual unbalanced obliquity tilting 

reaction ; I will, perhaps, add that to this paper, 





THE WAR IN SOUTH AFRIOA, 
To THr Eprror or ENGINEERING. 

Srr,—Our two chief deficiencies in the Free State are 
evidently horses and information. Every effort is ap- 
a being made to replace the lavish expenditure of 

orses Which occurred during the gallop on Kimberley, 
and the subsequent march on Bloemfontein. We now 
possess @ most interesting and detailed account of the 
ride to Kimberley from the Hew of one who ped 
there, under shot and shell, and with little enough water 
for the man and only too often none for the patient beast, 
enduring to the death, that he bestrode; for thus was it 
with most of them, and consequently when an urgent 
summons arrived at Kimberley to saddle up, ch 
direction to the eastward and cut off Cronjé, early 1500 
out of the 5000 trained chargers that left Honey Nest 
Kloof a few days before were lost, and of the remainder 
only 1200 were fit for further and immediate action. 
mpare this with the facts recorded by one of Napo- 
leon’s most trustworthy historians, General Marbot, who 
commanded a jion of the cavalry during the dreadful 
retreat from Moscow. His return of losses of horses and 
troopers in his immediate command was comparatively 
trivial, and consequently arrested the attention of the 
Emperor, who caused it to be verified, and then compli- 
mented the General on the result of his rsonal care and 
attention for the needs both of men and horses under his 
immediate command. 
The exigencies of the situation during the relief of 
Kimberley, and the subsequent march, have evidently 
crippled our mobile division to such a degree that we are 
now suffering severely from want of information concern- 





~~ enemy’s movements. 
lhe Free State is stil) a hostile country—Lord Roberts 
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proclamation, and the oaths of the burghers, notwith- 
oy : 

The farmhouse of Pretorius overlooks Koorn Spruit, 
and Pretorius had surrendered and taken the oath. 
Naturally, therefore, our troops should have received 
some warning from him that the Boers were in ambush 
under his windows. Instead of this we read of his family 
and servants looting our wagons on the day after the 
disaster. Similarly, if any portion of the Free State can 
be regarded as under our thumb, and “‘ pacified,” it is the 
— in the vicinity of the railway running south from 
Bloemfontein ; yet we yesterday hear of another disaster 
to our arms, and the capture of a strong force (over 500 
troops) near Reddersburg, only 9 miles, as the crow flies, 
from Bethanie Station, to which there was, and probably 
is, a telegraph line. : 

The Boers must have collected their force at Beyer’s 
Bergen, a rough country to the south-west of Waschbank, 
and some 13 or 14 miles south-east of Reddersburg; 
nevertheless, not a soul in this “ pacified country,” with 
its smiling Dutch population, would give the smallest 
hint to the verdempte rvikeke officers at Da Wet’s Dorp. 

The proclamation, the false oaths, the surrender of 
rusty arms, are all of a piece. They combine to form a 
situation that would be farcical were it not so serious for 
our soldiery and their captains, and especially for those 
employed on what may be termed strategical outpost 
duties, A false friend with a smiling face is far worse 
than an open foe. 

Our force near Reddersburg must have thought the 
country around to be nearly clear of the enemy, and the 
usual precautions against attack, viz, the selection of a 
good position, and its careful preparation by entrench- 
ments, and by the storage of fuel and water, cannot have 
been performed with any degree of efficiency. 

If the map of the Intelligence Department be correct, 
the nearest hills are five or six miles away from the town. 
If an officer be ordered to occupy a town, he cannot, on 
his own responsibility, be expected to take up a position 
several miles from that town. It is, therefore, desirable, 
before passing any judgment on the untoward occurrence, 
to discover, if possible, what orders were given to the 
officer in command of this small and isolated force, and 
why and by whom it was placed there ? 

If it be absolutely necessary to dot about such forces 
in a practically hostile country, then it is also absolutely 
necessary to support them, and to order them to take 
such measures for their own protection that they can each 
hold out long enough for the said support to come up. 

This is simple common sense, on which every success 
depends, whether in peace or war. Neither as regards 
the Cavalry and R.H. Artillery force at Thaba Nchu, nor 
as regards the infantry and mounted infantry force at 
Reddersburg have these common-sense measures been 
taken ; and really it would seem that the strictures on 
British commanding officers delivered by the late General 
Joubert have frequently been shown during the war to 
be not altogether unjust. 

Colonel Albrecht, now our prisoner, has a good fund of 
common-sense and humour, if one may judge by his 
after-luncheon speech, as recorded in the Z'imes, where 
he is stated to have said: ‘‘ Yourinfantry is splendid. It 
will advance where no one else in the world will advance. 
... Your cavalry... did go home at night to their 
bivouac, They are no .... Your artillery is splen- 
did. . . . Your mounted infantry is nothing. . . . They 
are good infantry ; but why put good infantry on horses? 
... They are all the time holding on to their hats.” 
On the other side: ‘‘Cronjé is no soldier. ... The 
Boer is no good. He has no discipline.” He might, per- 
haps, have added a few home truths about other matters, 
but he was speaking in the midst of the staff. He also 
failed to mention our so-called statesmen and their pre- 
parations for the war. Had these gaps been filled his 
speech would have been a complete summary of the war 
by a man who keeps his je wide open and sums up the 
situation in a few words of pungent simplicity. 

Colonel Albrecht, when speaking of our artillery, 
pene ge / from the context (not quoted above) was pri- 
marily alluding to the discipline, training, and temper of 
the men; but a letter from the Z'imes correspondent at 
— has been published within the last few days, 
in which an endeavour is made to rectify a long injustice 
to the efficiency of our guns, due in the first instance, if 
I remember correctly, vo remarks published some months 
since by one or other of the correspondents in Natal to 
the same paper, these remarks giving rise at the time to 
a long and somewhat bitter correspondence which, to a 

reat extent, misled the public on the matter in dispute. 

his subject has also been discuased in ENGINEERING, and 
the present more reasonable opinion as to the high effi- 
ciency of our field guns and ammunition entertained by 


those who have seen them used so frequently on service | bes 


must therefore be very acceptable to the scientific com- 
mittees who, in the first instance, have been responsible 
for recommending the armasent of our batteries. 

The question of remounts and of replacing the waste 
of transport animals which must have been very heavy, 
is no doubt the main reason that Lord Roberts still re- 
mains at Bloemfontein; but the recent successes of the 
Boers in his immediate vicinity will stir him up as with a 
pointed goad. Ten thousand horses are stated as arriving 
or due at Cape Town from South America, but they cannot 
be available for employment at the front for some time after 
the termination of a long sea voyage. An efficient mobile 
division is so important tactically in any important ongage- 
ment with the Boer forces, that every means should 
taken to preserve the health and strength of the horses, 
and consequently to employ our Colonial mounted troops 
in the main for scouting and other work on detachment, 
for which, moreover, they are peculiarly adapted 

Colonel Albrecht’s strictures‘on our cavalry were really 
confined to their indifferent service of scouts, and this 


defect was well known to us all, no proper measures hav- 
ing ever been taken in times of peace to teach our troopers 
the intricacies of effective reconnaissance, and generally 
of acting as the eyes and ears of the Army. In Germany 
the greatest attention and trouble is devoted to this train- 
ing, whereas with us it has been almost neglected, except 
by a few keen cavalry officers working more or less ‘‘ on 
their own hook,” and with very little encouragement from 
the War Office. Scouting in a hostile country, and in 
face of a very mobile foe, is an operation full of surprises, 
as we have found to our cost. i 

All detached parties, whether scouting or not, should 
be carefully and scientifically ag yw and every means 
taken for rapid communication flag or lamp signals, 
the heliograph, wireless telegraphy, or ordinary tele- 
graphy or telephony. Information, communication of 
same, support, food, forage, and water are the main things 
for the scouting parties to regard. 

Ammunition least of all, as a good scout should never 
fire a shot unless compelled. His object is to gain intel- 
ligence, and the more quietly he does it, the more valu- 
able is it likely to be. In addition to scouting there is 
often very useful information to be purchased ; not in 
driblets from Kaffirs, but oy bribes to people of 
far greater importance. cent occurrences indicate 
that no such information can have been obtained, and 
consequently that the bribes have not been offered, the 
alternative that the honest burghers, who take oaths and 
break them go easily, would refuse such bribes, being 

uite too improbable for rational belief. There is one other 

ternative, that the money has not been provided ; but 
this, also, is past belief. 

Yours faithfully, 
April 8, 1900. FIEtD OFFICER IN ’84. 





NAVAL ENGINEERS. 
To THE EpiToR OF ENGINEERING. 

Str,—In your issue of March 30 appeared a letter 
signed ‘‘Lieutenant,” which dealt with the subject 
** Naval Engineers.” 

The writer claims to be broad-minded, and from the 
tenour of his letter, I think it may be admitted that he 
isso. He also claims to represent the views of a number 
of other officers in his line; and this I hope is the case. 
He deals so clear-mindedly with some of the points 
involved that I think he may be open to conviction in 
regard to those others concerning which he and I are at 
variance. 

Just as he clainis to represent the views of the more 
enlightened of his fellow officers, so I, for my part, can 
conscientiously claim that in what follows I am voicing 
the opinions of the naval engineers. 

Among the points upon which ‘‘ Lieutenant” touches 
in his a are sg agp be and on these we are 
apparently agreed in the principle : 

1. That engineers (RN) should have the power to 
punish their men for minor offences; but that in the 
case of all serious crimes, the matter should be dealt 
with by the officer in command. 

2. That the engineers (R.N.) should be represented on 
the Board of Admiralty. 

3. That in the question of courts-martial, wherein 
engineering technicalities are involved, engineer officers 
should sit on the Board. But with many of his observa- 
tions on these points we differ. 

Thus, with regard to the punishment of minor offences, 
it seems to me that where the proposal of naval engi- 
neers themselves is that serious offences shall be dealt 
with by the commanding officer, the possibility of such 
a difference as he suggests is.necessarily non-existent. 
Again, it should surely not be possible for the officer of 
the watch, who may be a very young and inexperien 
lieutenant, or even a sub-lieutenant, to dismiss a case 
brought before him by an engineer officer who may be 
his senior by very many years ; and although such cases 
may be few and far between, it cannot be denied that 
they have actually occurred. ‘‘ Lieutenant” rightly 
opines that naval engineers set more store by this reform 
than by that of titular rank ; but I would point out to 
him that the two reforms are inseparable—they go hand 
in hand— the’ one involves the other. 

I do not understand what ‘‘ Lieutenant” means when 
he refers to the ‘‘creation of two new branches in the 
Admiralty.” To place a naval engineer officer and a 
naval constructor on the Board of Admiralty would only 
mean that these two great departments of the Admiralty 
—Engineering and Constructive—would be represented 
thereon, not that the departments would, for the first 
time, thereby spring into existence. 

With regard to his observations concerning courts- 
martial, it should, I think, be quite obvious that those 
t qualified to estimate the enormity of the offence are 
also most fitted to decide the degree of punishment that 
should be awarded. 

I will now turn to those points on which I think 
“Lieutenant” has mistaken views. All recent naval 
wars have shown very decidedly that mobility is not less 
an important factor in the value of a ship than is the 
actual gun or torpedo power. Furthermore, the gun 
power in large ships, and the torpedo power in all ships, 
must very largely depend on the naval ye who is 
responsible for the mass of hydraulicand other machinery 
necessary for the working of big guns, and for the 
intricate mechanism of all torpedoes. 

With regard to the question of titular rank, I cannot 
do better than quote from a paper read on March 30, 
1900, before the North-East t Institution of Engi- 
neers and Shipbuilders, by Mr. D. B. Morison, Vice- 
President of the Institution. 

‘It should be clearly understood that the object of 
this paper is not to advocate that engineers should hold 





military rank merely to satisfy personal vanity, as they 


no doubt rightly consider that their profession of engi. 
neer does not require further adornment. The question 
is, therefore, not personal, but national, and resolves 
itself into whether the efficiency of the engineering 
branch can be increased. It is immaterial to the nation 
whether or not the engineer, a8 an individual, objects to 
being classed as a civilian, having no executive control 
over his men; but in a naval action it may make the 
utmost difference to the nation if the articifers and 
stokers give a higher interpretation to the rank of 
Lieutenant Smith, R.N.E, who has power to punish 
offenders when on duty, than they do to civilian Mr. 
Smith, who has no such power. ere are no men who 
have a greater respect for the power which rank confers 
than sailors and soldiers.” 

** Lieutenant ” 7 rs to consider this question of rank 
a small matter. y, then, I ask him, such opposition 
to the concession ? 

In the words of Lord Lansdowne: ‘‘ Rank is the out- 
ward and visible sign of consideration and authority.” 

The case of the naval engineer differs materially from 
that of the doctor or the paymaster. The naval engineer 
in any ship has a bodies of men under his control— 
in some ships more than 300—but the medical and clerical 
staffs are quite insignificant as regards numbers. 

‘* Lieutenant” states that ability to resist nervous ten- 
sion is more required in a captain than in a chief engineer; 
but with this view I cannot agree. The nervous tension 
to which a chief engineer is subjected is not confined to 
times of war or manceuvres, but is ever present while his 
machinery is in use. 

This is admirably set forth ny Rotgerd Kipling in his 
book, *‘A Fleet in Being,” a book remarkable for the 
keen — displayed through its pages into the condi- 
tions of the modern Navy. He says: 

‘*The gentleman with the little velvet slip between the 
gold rings on his sleeve does his unnoticed work among 
these things. If anything goes wrong, if he overlooks a 
subordinate’s error, he will not be wigged by the admiral 
in ’s open air. The bill will be presented to him down 
here under the 2-in. steel deck by the power he has failed 
to control. He will be peeled, flayed, blinded, or boiled. 
That is his hourly risk.” 

Naval engineers have never asked for executive rank in 
the line of command, but for executive control in their own 
department. The case that ‘‘ Lieutenant” suggests of the 
engineer-in-chief finding himself in command of the fleet 
is therefore utterly impossible. 

It is worthy of notice that while the lieutenants of the 
Royal Naval Reserve have many of them received training 
on board Her Majesty’s ships in commission, this is not 
the case with engineer officers, R.N.R, and they con- 
sequently, for the most part, can have none of the special 
knowledge which it would be necessary for them to 
possess, in order that they might carry out efficiently the 
multifarious duties of a naval engineer. 

TI cannot possibly follow ‘‘ Lieutenant ” in the last para- 
graph of his letter. Taken age for age, the exeeutive 
officer is very much more highly paid than is the engineer 
officer. Inspection of the quarterly Navy List will dispel 
any illusions on this point. It is true that inadequacy of 
pay is one of the causes of dissatisfaction among engineers 
R.N., but I can assure ‘‘ Lieutenant” that it is by no 
means the principal cause. Far more vital are the ques- 
tions of executive control in the engineering department 
and efficiency of engine-room complements. These are 
entirely of national importance. 

I am, Sir, your obedient servant, 
Eneineer, R.N. 





BRITISH ARTILLERY. 
To THE Eprror or ENGINEERING. : 

Srr,—There are many in this country like ‘‘ Outsider,” 
who *‘cannot help entertaining most serious misgivings 
as to whether British gun construction is really what 16 
should be ;” or who are beginning to believe, in spite of 
the assurances of ‘‘Suum Cuique” and others, that “we 
do not get the best value out of our guns,” There seems 
to be a growing consensus of opinion that our guns do not 
last so long as foreign ones, and that therefore there must be 
something wrong somewhere about the bore of our guns to 
account for this. ‘* Anglophil” tells us that “‘the metal 
(of the bore) ‘being comparatively mild, must wear out 
quickly with rapid ring ¢ ” and several high authorities in 
this country agree with him on that point, but this seems 
scarcely sufficient to account for the excessive deterioration 
of the bore to which the British guns are subject. Whatever 
the cause may be, there is no doubt that the life of some of 
our heavy guns is an extraordinarily short one: as, for 
example, in the case of the 110-ton gun, where. the small 
number of 75 rounds is sufficient to wear out the bore to 
such an extent that the rifling ceases to impart rotation to 
the projectile, and it then becomes necessary to have re- 
course to augmenting strips, fitted to the ving bands 
of the projectiles, before a bearing can be obtained 
upon the worn-out rifling. This excessive wearing out of 
bore is generally ascribed to “erosion,” but that erosion 
is responsible for the whole of the damage done does not 
appear to have been clearly demonstrated. Instead of that, 
we find, as the result of experience gained with modern 
breechloading guns, that the greater the weight of the 
projectile, the ter is the wear on the bore of the 
gun firing it; from which it does not seem unreason- 
able to infer that the weight of the — may also 


have something to do with the rapid deterioration in the 
bore of our larger guns. One would naturally Shih, 


that the friction due to the weight alone of an 1 a 

shell passing along the bore of a 110-ton gun ought to. 

much ter than that caused by a 15-Ib. shell in passing 
f e bore of a field and that consequently 





the iki a the larger ould wear out sooner than 
e rifling of the er thal 
that of the smaller ~ - in addition to this, it 1 
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borne in mind that the clearance in British guns is 
ter than that generally allowed in foreign ones, and 
that our projectiles are so imperfectly centred that their 
shoulders impinge first upon one part of the bore and 
then upon another, in their panes Saves the gun, it 
seems difficult to deny that an 1800-1b. shell, travelling 
at the rate of, say, 1800 ft. per second, ought to 
do more damage to the rifling of a 110-ton gun, 
when it impinges against it, than a 15-lb. shell 
ing at the same speed would be capable of doing 
to the rifling of a field gun. Ib looks, then, as 
if it were to this friction and hammering by the 
rojectiles, rather than to erosion alone, that we owe the 
Fact that the greater the weight of the projectile, the 
greater is the wear in the bore of the gun firing it. If 
this be so, one would naturally expect to see means 
employed to guard = these evils, especially as their 
existence is acknowledged to a certain extent by our 
authorities, but so far nothing has been done by us; and 
on this point, at any rate, we have behind our 
Continental competitors. Foreign artillerists fully recog- 
nise the importance of these evils, and guard against them 
by placing copper “‘bearing bands” round the shoulders 
of their projectiles, thus assisting to centre them, and 
preventing contact between the steel of the shell and the 
rifling of the bore. Almost all the Continental Powers 
employ these bearing bands, and even the Boer “ Long 
Tom” shells are fitted with them; but our authori- 
ties consider them unnecessary, expensive, and detri- 
mental to the strength of the shell. Whether they 
are necessary or not will in all probability be conclu- 
sively shown one of these days, when the life of the 
Boer 5.9-in. Creusot gun comes to be compared with that 
of the British 4.7-in. naval gun. 

I do not mean to suggest that all the damage is 
due to the friction or hammering of our projectiles, for 
erosion has quite enough to answer for in all conscience. 
Erosion is the greatest evil our “oige have tocontend with ; 
and whatever its cause may be, the fact remains that 
erosion is ruining the bore of our guns at a rate that is 
constituting it a national danger. All the guns we have 
ever made, since rifling was first invented, have suffered 
more or less from erosion with one notable exception, and 
that exception was the Armstrong rifled breechloading 
gun, of which the best-known example was the 40-pounder, 
long since obsolete, but still employed in considerable 
numbers by our authorities. In the rifled breechloading 40- 
pounder we have a gun of 4.7-in. calibre, broughtout shortly 
after the Crimean War, which, after firing its thousands 
of rounds, during all these years of constant service, is 
still as accurate, within its range, as any gun we possess 
to-day, and has a bore as bright and unscarred as when 
first it left the rifling shop ; whereas its modern prototype, 
the much-vaunted 4.7-in. quick-firer, would have a bore 
blackened and scored by erosion after firing a few hun- 
dred rounds, and would be itself rendered unserviceable 
by a small fraction of the rounds required to disable its 
older competitor. It may, perhaps, be of use to consider 
the points bearing upon erosion, in which the old gun 
differs from the new one. Beyond the fact that the old 
gun has a uniform twist of rifling (of which more 

ereafter), while the new one has an increasing or 
parabolic twist, there does not appear to be any- 
thing in the bore likely to account for the remarkable 
immunity from erosion enjoyed by the 40-pounder. 
When one comes to examine the projectiles, however, it 
will be found that while the shell of the 4-7-in. gun has 
only a simple driving band, that of the 40-pounder is 
encased from base to shoulder in a coating of lead, which 
acts in the threefold capacity of driving band, bearing 
band, and gas check. As both projectiles are alike in 
possessing driving bands, neither can claim a superiority 

' over the other for the driving band, as a means of con- 
ferring —— from erosion. The bearing band of the 
40-pounder, while valuable in perfectly centring the pro- 
jectile, and in preventing the hard metal of which it is 
made from coming into contact with the rifling of the 
bore, does not, as such, confer any immunity from ero- 
sion, but the gas-check does, and herein lies the superiority 
of the old Armstrong gun on that vitally important 

aint. The lead coating of the 40-pounder a 
ormed such a perfect gas-check, that while the time- 
fuses Of muzzle-loading guns were ignited simply by the 
flash of the powder gas escaping past their projectiles, 
it was found that no powder gas succeeded in passing 
the lead-coated projectile of the 40-pounder; and it 

me necessary, therefore, to ignite the fuse, used with 
that gun, by means of the introduction into its head of a 
detonator actuated by the shock of discharge, This 
shows that the obturation in the 40-pounder must have 
been nearly perfect, but that the escape of gas past the 
Projectiles in the muzzle-loaders, owing to the necessary 
windage left to facilitate loading, must have been very 
great. It was found that this gas, in rushing past through 
the narrow space between the projectile and the bore of 
the muzzle-loaders, eat its way into the steel of the gun, 
a in other words, caused “erosion,” and that the larger 
this space was, the greater was the amount of the erosion. 
; More important still, it was found, with the muzzle- 
a that the larger the charge—or, in other words, 
the greater the pressure—the greater was the erosion in 

- bore: which is just what ‘Suum Cuique” told us 
; > our modern breechloaders. There was no erosion 
pe the 40-pounder, however much the charge or pres- 
oy might vary, simply because there was no escape 
! gas ; there was erosion in the muzzle-loaders because 
"1 ere was an escape of gas; and I hold that there is 
is non in our modern breechloaders, because there 
yap ee of gas ia their case also. Some may 
- the existence of an escape of gas in the bore of our 
oo breechloaders, but few will deny the pressure of 
ao there, or that its effects are disastrous. The evil 

ects of erosion are most noticeable at the spot, near 





the breech-end of the bore, where the rifling commences, 
and from that point they gradually decrease in severity 
towards the muzzle of the gun. tt, then, erosion is due 
to an escape of gas in the bore, we should find, judging 
by the Na gained with muzzle-loaders, that the 
leak should be largest where the erosion was greatest, 
viz., at the beginning of the rifling. s 

A pressure of several tons to the square inch is required 
upon the base of the projectile, before it can move for- 
ward sufficiently to force the edges of the rifling into its 
copper driving hand; and all the pee et. |. gi required 
for this is supposed to be safely sealed up until the neces- 
sary pressure has been applied to the base of the projectile, 
to start it fairly on its way. NowI doubt that this gas is 
sealed up at all; and hold instead that, until the iy of 
rifling have been driven by great pressure completely home 
into the driving band, every groove of the rifling forms an 
opening through which the accumulating powder gas 
escapes with disastrous erosive action along the bore, 
gradually widening these openings and thus er gene 
the evil with every round. Theshape of the British drivin 
band, with its tapered front bearing against bevelled-o 
rifling, seems specially designed to encourage an escape of 
gas, as the grooves of the rifling remain open and accessible 
until, as stated before, a pressure of several tons to the 

uare inch has been applied to the base of the projectile, 
whereas the French driving band, with its square front 
bearing against bevelled-off rifling, tends to prevent an 
escape of gas, for the ves are closed as soon as the 
inertia only of the projectile itself has been overcome. 

In addition to the escape of gas due to the inferior de- 
sign of the British driving band, there is another, although 
not quite so serious, escape due to the employment of 
the increasing, instead of the uniform, twist of rifling. 
With the uniform twist of rifling, the copper driving band 
is cleanly cut by the edges of the — at the constant 
angle of the rifling, and the grooves thus formed in the 
driving band remain completely filled by these edges 
during the passage of the projectile along the bore, thus 
sealing any escape of ; whereas with the increasing 
twist, the driving band is not cleanly cut, but is shorn 
into a series of angular spaces by the constantly-changing 
inclination of the edges of the rifling, and through these 
spaces the powder gas rushes with the usual erosive 
action along the bore. There is, apparently, then 
an escape of gas in the modern breechloaders as 
well as in the old muzzle-loaders, and there is erosion 
in both; therefore it is probable that erosion is due 
to the same cause in both cases. Of course, the 
heat or chemical action of modern powder gas may, 
and probably does, have a certain erosive effect upon the 
bore, as many hold, even when there is no escape of gas ; 
but it seems difficult to believe that such erosion could 
possibly cause the dreadful destruction visible in the bore 
of some of our guns, or to understand why an increase of 
pressure should result in increasing to an enormous 
extent the erosive action due to such a cause. However, 
the truth or fallacy of these arguments can be = 
demonstrated by rifling a modern 4.7-in. gun wit 
the old 40-pounder’s uniform twist, and firing through 
it a few thousand rounds of 40-pounder lead-coated 
projectiles, of the proper gauge, with cordite or other 
modern charges, noting the erosion—or, perchance, 
the absence of erosion—which may result. There 
might possibly be some slight difficulties experienced 
from the fusing or flying off of the lead coating, or— 
unless a lubricator were used—from the leading of the 
bore; but as it is only a question of studying the action 
of modern powder gases upon the metal of the bore when 
a perfect gas-check is at the same time employed, these 
would not affect the result aimed at. 

If it was found that the erosion was not serious in 
the bore unless there were also an escape of gas, then 
all we would have to do to make our artillery as good 
as any in the world would be to rifle our guns with a 
uniform twist of rifling, and place bearing bands round 
the shoulders and gas-checking driving bands round 
the bases of our projectiles. Regarding the increasin 
twist of rifling, there seems, in any case, to be no g' 
reason why we should persist in retaining it, especially 
when it has been proved by careful experiment that the 
uniform twist is superior to it, and when we find that 
all the best Continental guns have a uniform twist of 
rifling. The experiment referred to was carried out by 
a member of Lord Armstrong’s firm, when two 4.7-in. 
guns, one with a uniform and the other with an in- 
creasing twist of rifling, were tested against each 
other, under precisely similar conditions, with the result 
that the loss of energy due to friction was 2.05 per cent. 
less, the mean driving pressure 3.71 tons less, the velocity 
higher, the range longer, and the accuracy greater in the 
gun with the uniform twist than in that with the in- 
creasing twist. As ‘‘Suum Cuique” says: ‘‘ the’ proof of 
the pudding is in the eating of it,” but our authorities 
apparently think otherwise. 

Your obedient servant, 

Dundee, April 2, 1900, Discustep Briton. 





CONTINUOUS v. POLYPHASE MOTORS. 
To THE Eprror or ENGINEERING. 

Srr,—I have just noticed in your issue of March 16 last 
a letter from Professor Fessenden on this subject. 

I think that most of those who have seen the various 
applications of the polypliase motor in America and 

urope will agree with your correspondent as to the 
starting torque being all that is required, and I think 
that the polyphase motor is eminently suitable where 
1 speed variations are not called for. : 
“Ta the casé of motors for cranes, however, which is re- 
ferred to, a difficulty is experienced. The difficulty in 
this case is, not in obtaining the necessary starting torque, 
but in controlling the pa in a satisfactory manner, 





In America the best crane builders are practically 
unanimous in their preference for the direct current. At 
the large shipyard —< laid down at Philadelphia by 
the New York Shipbuilding Company, it is intended to 


erect ‘‘ double-current ” generators, sc that for the cranes’ 


and other machinery where variable speed is called for, 
direct current may be available. Iam not aware of any 
steel works of size in America where alternating current 
is used for the operation of cranes, and the opinion 
of some of the largest steelmakers in Kurope, who have 
tried both systems, is in favour of the direct current for 


cranes. 

I therefore do not agree with the assertion that the 
polyphase system is being adopted for crane work, and I 
consider that the preference for the direct current motor 
is due, not to a greater starting torque, but to the more 
satisfactory direct-current speed controller, and partly, 
perhaps, to the lower first cost of equipment. 

The matter is one of considerable interest, and it will 
be well to have some further opinions from those who 
have had experience of both systems, with heavy variable 


speed work. 
: Yours truly, 


T. G. LitTiesoy. 
Brymbo, near Wrexham, April 10, 1900. 





THE ROYAL ENGINEERS. 
To THE Eprror oF ENGINEERING. 
Srr,—I had occasion to examine the supplement of the 
‘* Royal Engineer Journal” for January last, and found the 


total number of officers to be 1037. 
List, 

Field-marshal and generals at dis 21 
Colonels ps ee Nee gaa par 55 
Lieutenant-colonels ie oe nat 90 
Majors... xe sas ae oe ee 167 
Captains aa as as aks F 244 
Lieutenants ... ‘oe rest PE ok 294 
Second lieutenants ... Meets cane ce 119 

Officers of the coast battalion and quarter- 
masters... ie Bs sah a 47 
Total ee ree ‘Sie 1037 

Employment. 

Field-marshal and retired general officers 9 
Unemployed ... aa ae aie rel 15 
In military capacities se al an 419 
Under instruction ... Be TE eed 91 
aes nes <s ca is iy 35 

India—public works, military works, 
railways... i as i nat 236 
Army works ... ae ics ti aks 193 
Non-military, including survey... ... 29 
Total as “e cae 1037 


Military Employment (in Fractional Parts). 
General Duties, Royal Engineer 


ee al “Duties only. 
Generals... aes 4 Nil 
Colonels... ... + Nil 
Lieutenant-colonels is 
Majors. i : 
Captains ... a ; i 
Lieutenants ‘i F 4 
Military Employment in South Africa (in Fractional 


Parts). 
Attached to engineer troops,&c. ... «2 = # 
Attached to railways as traffic managers, &c, + 
Special military duty ... ti aan sie Be 
One-fourth of the Indian establishment does military 
duty ; 290 officers are attached to engineer troops, &c. 
Finally, 40 per cent. of the total of engineer officers are 
employed in military capacities, and 28 per cent. on purely 
engineer military duties. 
With regard to Prussia, does ‘‘ Royal Engineer” imply 
that ‘‘ 85 officers on barrack work” are engineer officers ? 
When making comparisons, it should be remembered 
that our — (including rs, militia, volunteers, 
yeomen, and Indian troops) is about one-fourth the size 
of the German army, and that the latter keeps up a far 
larger proportion on a war footing. Ons 
TIO. 





Bugnos AyrEs AND Rosario Rarnway.—The Buenos 
Ayres and Rosario Railway Company, Limited, has sub- 
mitted plans to the Argentine Government for the con- 
struction of a drawbridge across the Tigre. 

Our Locomotive Exprorts.—The value of the locomo- 
tives exported from the United Kingdom in March was 
192,544/. as compared with 174,704/. in March, 1899, and 
83,1157. in March, 1898. In the three months ending 
March 31 this year the exports attained an aggregate value 
of 460, 2397., as compared with 341,361/. in the correspondin 
period of 1899, and 202,857/. in the corresponding period 
1898. The demand for British locomotives has according] 
been growing during the past two years, sopwlihuaned- 
ing the competition of Baldwin and other foreign engines. 
South America imported British locomotives in the first 
quarter of this year to the value of 77,768/., as com 
with 50,3997. and 16,6792. respectively; British South 
Africa to the value of 48,382/., as comp: with 20,364/., 
and 5788/. respectively; British India to the value of 
167,873/., as compared with 142,646/., and 60,3687. respec- 
tively ; and Australasia, to the value of 64,008/., as com- 
pared with 30,564/., and 71,501/. respectively. Lied plot 
of the Indian demand is especially noteworthy an ti- 
fying, in view of the famine difficulties of the Bac ga 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 30. 

TRADE conditions are excellent. Rumours of a 
possible break in prices are heard. Iron and steel is 
selling openly at the same figures of a month ago, 
except foundry and forge iron which have weakened 
50 cents. Secret shadings have been made by some 
large concerns, but the occasion for shading is de- 
clared to not exist. It is argued that the entire pro- 
duction can be disposed of at full quoted rates. The 
Carnegie affair is disposed of, and the various pro- 

rties are capitalised at 160,000,000 dols. r. 

rick steps down from the management, but leaves 
his money behind because he cannot put it anywhere 
else where it will earn as much. All the big combina- 
tions are earning big dividends, but the bankers refuse 
to accept them as collateral at full value because 
capitalisations are based on earning power and not on 
value of plant. There is alittle uncertainty as to the 
future of the iron trade. Production may possess 
more momentum than we know. Railroad require- 
ments, however, are very heavy, and freight rates 
across the Atlantic are just high enough to prevent 
us selling pig iron. Upwards of 100,000 tons of pig 
iron are wanted. Within two weeks 400,000 tons of 
coal have been asked for, of which 150,000 tons are 
wanted in Italy. Cost of manufacturing is advancing 
because freights, coal-mining, and all things entering 
into manufacturing are advancing. Prosperous agri- 
cultural conditions are already stimulating demand 
for the summer. There are numerous orders for 
machinery comingin. The high prices do not hinder, 
but dear material is stopping a good deal of building. 
Money will soon be plentier, ok there will be a boom 
in general lines. Coke keeps advancing and there is 
a threatening scarcity of fuel. Steel rails are 35 dols., 
Bessemer pig 34 dols., billets 36 dols. 





THE ROYAL METEOROLOGICAL SOCIETY. 

On Tuesday, the 3rd inst., the Royal Meteorological 
Society celebrated its Jubilee, having been founded on 
April 3, 1850. A commemoration meeting was held in 
the afternoon at the Institution of Civil oe mg Great 
George-street, Westminster, Dr. C. Theodore Williams 
in the chair. There was a large attendance, including 
delegates from a number of other scientific societies. In 
view of the Jubilee, the late Mr. G. J. Symons, F.R.S., 
was elected President at the annual meeting on January 
17 ; but, owing to his being seized with paralysis, he was 
obliged to resi i the office. acid mons ~ —— 
pre an ress giving a brief history of the Society, 
hich Dr. Williams read, and then added some meant: 
of his own in Sy ne rg of Mr. Symons, and also on 
the work of the Society. Mr. Symons, after referring to 
early authors and observers, stated that the first English 
meteorological society was founded in 1823, but it soon 
languished and died. A second society was formed in 
1836, which likewise remained in existence only for a few 
years. The present Society was founded on April 3, 
1850, by Mr. James Glaisher, F.R.S., with the co-opera- 
tion of Dr. J. Lee, F.R.S., and others. This was called 
the ‘‘ British Meteorological Society,” but in 1866, when 
a Royal Charter was obtained, the name was changed to 
“‘The Meteorological Society.” In 1882, Her Majesty 
the Queen accorded the Society permission to adopt the 
prefix ‘‘ Royal.” Both Mr. Symons and Dr. Williams 
referred in some detail to the work done by the Society, 
and the investigations which had been carried out under 
its auspices. The Society had no habitation of its own 
until 1872, when a room was engaged at 30, Great George- 
street ; but owing to the increase of work and the growth 
of the library, additional accommodation had to be 
obtained on several occasions, the Society now having a 
convenient suite of rooms at 70, Victoria-street, West- 
minster. Der. Williams, in one ae address, stated 
that Mr. Symons had bequeathed to the Society 200/., as 
well as the bulk of his and valuable library. 

Brief congratulatory addresses were delivered by Pro- 
fessor J. J. Thomson, F.R.S., on bebalf of the Royal 
Society ; by Mr. E. B. Knobel, President, on behalf of the 
Royal Astronomical pre by Mr. J. J. H. T 
F.R.S., President, on behalf of the Geological Society ; 
by Mr. R. C. Mossman, F.R.S.E., on behalf of the 
Scottish Meteorological Society ; and by Mr. A. Wynter 
Blyth, M.R.C.S., on behalf of the Sanitary Institute. 
Professor Dr. G. Hellmann presented an address from the 
German Meteorological Society, and also spoke in appre- 
ciation of the valuable work done by the Royal Meteoro- 
logical Society. i 

n the evening, a conversazione was held at the Royal 
Institute of Painters in Wat»r Colours, in Piccadilly, the 
uests being received by the President and Mrs. Theo. 
p me Williams. An exhibition of meteorological instru- 
ments, &c., was arranged in the banqueting-room, and 
lantern demonstrations were given (1) by Mr. tT. ©. 
Porter, of Eton, ‘‘ Showing the Growth of Eclipse of the 
Shadow of the Peak of Teneriffe by the Shadow of the 
Earth” ; (2) by Colonel H. M, Saunders, on ‘Clouds ” ; 
and (3) by Mr. W. Marriott, on ‘‘ Meteorological Phe- 
nomena” and ‘‘ Portraits of Presidents of the Royal 
Meteorological Society.” The Royal Artillery String 
Band played during the evening, and short concerts by 
the “‘Schartau” Part Singers were given at intervals, 

On Wednesday, a 1 party of the Fellows were 

shown over the yal Observatory, Greenwich, by the 


Astronomer-Royal, after which they paid a visit to the 
Painted Hall and Naval Museum. 
In the evening a dinner was held at the Westminster 





Palace Hotel, which was numerously attended, the Presi- 
dent being in the chair. The toast of the ‘‘Royal 
ee Society” was pro by Mr. W. 
Shaw, F.R.S. General Sir H. W. Norman responded 
for the ** Army,” Professor Sylvanus P. Thompson, 
ween for the ‘‘ Delegates,” and Dr. Pavy for the 
“ce isitors.” 





MISCELLANEA. 

At the usual monthly meeting of the Society of Model 
Engineers, held on April 3, in the Boa m, 
Memorial Hall, Farringdon-street, E.C., at 7 p.m., Mr. 
James C. Crebbin read a paper on “‘ Model Boilers.” 


Referring to Professor Ripper’s mean pressure indi- 
cator, the American Engineer and Railway Journal 
suggests that such an instrument might prove very useful 
for determining the horse-power of locomotives, to do 
which by means of the usual indicator is troublesome. 


The Barking Town Urban District Council organised 
a small electrical exhibition, which was opened at 
their public offices on renee last, and closed on 
Wednesday. The exhibits included a large variety of 
electric light fittings, heating and cooking appliances, 
ventilating fans, and electromotors. 


Careful records of the fuel and water consumption at 
the Westinghouse Works at Wildernung show that by the 
adoption of electric driving, replacing the steam plant 
hitherto used, an economy of 32.2 per cent. has been 
effected in the coal consumption, and of 41.6 per cent. in 
the water used. Three of Parsons’ turbo-generators re- 
place the 30 engines, ting 1375 horse-power, pre- 
viously used in the difterent departments. 


A motor car exhibition is to be opened at the Agri- 
cultural Hall, Islington, on Saturday, April 14, and will 
close on April 21. Several hund vehicles will be on 
view, ranging from small cars fitted with 24 horse-power 
— up to large cars with engines capable of develop- 
ing 24 horse-power. During the latter part of the exhibi- 
tion week, the cars, which have been entered for the 
forthcoming 1000 mile trial of the Automobile Club of 
Great Britain, will be paraded. The business manager of 
the exhibition is Mr. Charles Cordingley, of 39 and 40, 
Shoe-lane, E.C. 


In answer to a question in the House of Commons on 
Monday, Mr. Brodrick stated that on March 31, 1899, 
279 miles of the Uganda Railway had been completed, 
leaving 303 miles to finish the railway. Since that date 
83 miles have been finished, and the remaining 220 
miles are under construction. All the locomotive and 
constructional plant, and nearly the whole of the perma- 
nent way materials necessary to complete the railway, 
have been obtained, and it is estimated that the 3,000,000/. 
originally voted by Parliament has now been spent. A 
Bill to make further provision to complete the work will 
be introduced at once, and a memorandum yang of 
the excess, and of the causes which have led to it, will be 
attached to it. 


Mr. C. A. Yates, chief constructor at Portsmouth 
Dockyard, read a paper before the Portsmouth Literary 
and Scientific Society, on Thursday, April 5, entitled 


‘*Naval Progress in Recent Years.” After showing the 
remarkable developments of the last twenty years, he said 
that twenty years hence probably our present battleships 
would be obsolete, and in their p! a magnificent fleet 
of ships of quite another type would be our line of defence. 
Instead of trying to put every variety of weapon of 
offence and defence in one ship, we should probably 
have fleets composed of ups of vessels of different 
ty Each group would have one particular mode of 
| nll and the admiral would arrange for each to deal 
its blow at the proper time. One group, for example, 
would be restricted to firing guns; a second would have 
nothing to do but to prey 2 torpedoes, and each vessel 
would be so protected as to be able to run the gauntlet of 
the enemy’s guns. A third group would be desi 
ram a partially-disabled enemy. The plan of naval 
organisation would thus be analogous to that of the Army, 
composed of infantry, artillery, and cavalry. This woul 
be necessitated by the impossibility of the captain to 
control such a complex weapon as a modern battleship, 
and bring all her offensive and defensive powers into action 


all, at the precise moment. If, on the other hand, a ship had 


but one thing to aa rey man would know exactly what 
he had to do in the hour of battle. 


Writing to the American Engineer and Railroad 
Journal, Mr. R. Atkinson, the mechanical superinten- 
dent of the Canadian Pacific Railway, states that he 
finds the shape of a locomotive firebox has much to 
do with the ee of staybolts, Thus, a sharp 
“ogee,” connecting the flat side of the firebox with the 
circular part, is particularly destructive; and it is 
common to find a whole row or two lengthways of the 
box broken off. The next most troublesome portions are 
the front ng corners, and then the back corners, after 
which come the top row across the back sheet. The use 
of thick plates for the outer firebox materially increases 
the number of failures, and for this reason the Canadian 
Pacific line have for years past never made these more 
than ;3 in. The diameter of the bolt makes little diffe- 
rence, stays 1} in. and 1 in. in diameter failing just as 
frequently as {-in. or l-in. bolts. On this point, we may 
ourselves remark, that the larger staybolts might be ex- 
pected to fail the more frequently of the two. Turning 
staybolts down between the plates does not, Mr. Atkin- 
son states, give any benefit ; and drilling the stays at the 
ends, if anything, seems to increase the breakage, whilst 
not proving effective in rendering the failure apparent by 
Teal All staybolts, he observes, seem to fail by 


ed to} P® 


cracking across at top and bottom, near the outside sheet, 
leaving a strip at the centre to break off last. The cal 


N. | crack is usually deeper than the lower one, and in the 


upper corners of the side-sheets is not quite horizontal, 


In a paper read before the Manchester section of the 
Society of Chemical Industry, Dr. C.O. Weber gave an 
interesting account of some of his more recent researches 
on the nature of india-rubber. He stated* that colloidal 
bodies such as rubber are a oe to investi- 

ate, and that very different results been obtained by 
different experimenters. He finds that when Para rubber 
is placed in chloroform, about 6 per cent. proves insoluble, 
and has a fibrous structure. This insoluble body, which 
has a percen composition rene. comp: J to C;, Hy, 
Ojo, was not found in any other rubber than Para, but 
it was, he considered, impossible to assert that the 
superiority of the Para rubber was due to the presence of 
this body. The soluble portion, constituting 90 per cent, 
of the rubber, proved to have a composition equiva- 
lent to C,oH;s. In certain samples small quantities of 
oxygen were detected, but these are thought to be 
mere oxygenated products, and thus may be considered 
impurities. In fact, crude Para rubber, if dried in the 
usual hot-air stove after washing, was found to absorb 
5.9 oi) cent. of oxygen; whilst part of the same sheet 
dried in vacuo proved tocontain but 1.7 per cent. of 
oxygen. As yet, Dr. Weber has not iabiasded in ascer- 
taining the molecular weight of the rubber, but it is 
probably very large. Gladstone and Hibbert place it 
at 6504 ; but it is very difficult to determine this quantity 
in the case of any colloidal body, and Dr. Weber is of 
opinion that, strictly speaking, these bodies do not in the 
colloidal state — finite and definite molecules, but 
are made up of molecular complexes which change with 
the nature and state of the solvent. 


With regard to the pending appointment of a Royal 
Commission to consider the proposals embodied in the 
London Dock Bills now before Parliament, it is of interest 
to note that in a circular dated April 6, issued to the 
members of the London Chamber of Commerce, the 
secretary of that body (Mr. Kenric B. Murray) states 
explicitly that ‘‘the President of the Board of Trade 
has recognised the great importance of the question, 
and has indicated the probability of the appoint- 
ment of a commission of inquiry to determine the 

uestions involved in the future of the Port of London, 

n the meantime members of the chamber are invited to 
contribute to the guarantee or donation fund towards the 
expenses of the cominginquiry. The guarantee fund and 
donations now amount to over 1300/.” In the same 
circular members of the chamber are reminded that the 
services of the chamber are at their disposal in making 
representations to the Foreign Office in regard to 
difficulties with foreign Customs, where the facts 
appear to be such as to justify some action on the 
part of Her Majesty’s representative in the country 
concerned. As an instance, it is pointed out that a 
manufacturing firm in this country shipped certain goods 
to France in old cases originally received from America, 
from some of which the letters ‘‘U.S.A.” had, inadver- 
tently, not been obliterated. Upon arrival at the French 
port, the goods were seized by the Customs authorities 
on the ground that they were of American origin, and 
not of English manufacture, which would necessitate the 
payment of a surtax, and probably of a fine. Naturally, 
considerable trouble and inconvenience was thus caused; 
and it was not until the uction of a certificate from 
the Chamber, certifying that the articles had been made 
in England, that the goods were released. Shippers 
should therefore, it is urged, make themselves thoroughly 
acquainted with the Customs regulations in force in the 
various countries to which their goods are consigned, and 
use every effort to insure implicit compliance therewith. 





Our Raits ABROAD.—The exports of rails from the 
United Kingdom in March were 34,709 tons, as com- 
red with 25,029 tons in March, 1899, and 45,595 tons 
in March, 1898. The aggregate exports in the first 
three months of this year were 102,397 tons, as compared 
with 91,249 tons in the corresponding period of 1899, 
and 149,361 tons in the corresponding ou of 1898. 
The experience of March appears to have been that of the 
whole of the first quarter of this year—there has been 
some increase in the external demand for our rails, as 
compared with the spring of last year, but considerable 
falling off is disclosed, as compared with the spring of 
1898. This result is largely attributable to the contrac- 
tion of the demand on British Indian account, only 
27,943 tons of rails having been exported to British India 
to March 31 this year, as com with 55,529 tons in 
the corresponding period of 1899, and 63,865 tons in 
the corresponding period of 1898, p took 11,451 
tons of British rails in the first three months of this year, 
as compared with 17;454 tons and 18,938 tons ; Mexico, 
10,588 tons, as compared with 139 tons and 3018 tons ; 
Brazil, 4899 tons, as compared with 5886 tons, and 9596 
tons; and the Argentine —— 9589 tons, as com- 

red with 587 tons, and 22,275 tons. The South African 

emand in in the first three months of this year 
to 15,575 tons, as compared with 5162 tons, and 22,370 
tons; while Australasia took 18,405 tons, as com 
with 9663, and 6264 tons. The quantity of rails forwarded 
to Canada to March 31 this year was 45 tons, as com- 
pared with ni/, and 1323 tons respectively. It will be 
seen that this year’s exports have been greatly helped be: 
by the increased demand in South Africa and Austral- 
asia. Prices have sensibly improved this your the 
aggregate value of the rails exported to March 31 coming 
out at 594,755/., as compared with 437,161. in the — 





sponding period of 1899, and 690,643/. in the correspond: 
ing perigd of : 1898, 
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GOLD DREDGING IN NEW ZEALAND. 

In the two preceding volumes of ENGINEERING,* a 
series of articles appeared on the subject of gold 
dredging in various parts of the world, and in one of 
these (vol. xlviii, page 34), detailed reference was made 
to the New Zealand es and the working costs. 
Through the kindness of Mr. B. T. Ringer, of the 
Standard Insurance Company, Dunedin, we are able 
to reproduce photographs which illustrate well the 
largest of these dredgers. There are some 70 steam- 
bucket dredges at work in the South Island of New 
Zealand : 30 of these are owned by public companies, 
and the remainder are the property of private com- 
panies and individuals. Besides these, there are at 
jeast 30 dredges in course of construction, mostly 
intended for Otago. Dunedin, too, has taken a first 

lace in the construction of these, and the machinery 
or two dredges intended for Central Siberia has been 
made there and despatched to St. Petersburg. 

The average cost of a modern dredge is from 4000/. 
to 5000/., and the tendency is to increase the size and 
strength of the machines. Thus, some years ago, 
when this comparatively new industry was in its 
infancy, the general impression was held by mining 
men that 2 cubic foot buckets were amply large 
enough, and that a bucket of greater size would lift 
too much dirt to insure thorough washing. Experi- 
ence, however, has erst this theory to be wrong, 
and the majority of the buckets now made measure 


stantly starts or stops the bucket without interfering 
in any way with the running of the engine or other 
machinery. The winch, which is worked by a sepa- 
rate engine, is fitted with seven drums so arranged 
that any one of the latter, or the whole seven, can be 
worked ey ger or in unison, by the movement 
of levers. Six flexible steel wires are attached to 
these drums ; one of these raises or lowers the ladder, 
another is a head line holding the dredge in the current 
and resisting the backward thrust whilst dredging ; 
and there are four quarter lines, two on each side, 
by which the dredge is moved across the cut, 

The engines are of the compound surface-condensing 
type of 20 nominal horse power, but capable of indi- 
cating 80 to 90 horse-power, and are connected with 





the machinery by a 15-in. belt; a belt from the fly- 
wheel transmits power to a 12-in. centrifugal pump, 
which supplies water to"the screen for washing the 
dirt. This pump also does double duty as a cir- 
culating pump, for it draws its. water through the 
condenser of the engine. The heat thus imparted to 
the water tends to prevent the tables from freezing 
in cold weather. There are two boilers, each of 16 
nominal horse-power, and capable of indicating 140 Ib. 

ressure ; these are what may be called loco-tubular 

ilers with circular furnaces. The furnace end is 
much larger in diameter than the other, the object 
being to reduce both the weight of the boiler and 
the contained water, and also to allow for the unequal 





expansion which comes on the Cornish type of boiler 
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4 to 44 cubic feet capacity, those of the ‘* Farnscleugh 
No. 2,” the largest aredgs yet built in New Zealand, 
being 64 cubic feet. ? 


This dredge, which is a good example of the present | 


type of machine, was designed by Messrs. Cutten 
Brothers, of Dunedin, and is the property of a small 
syndicate consisting of five men. The illustrations, 
on page 482, show the dredge in course of construc- 
tion, and after being housed in. The hull is 98 ft. 
long by 30 ft. in breadth, and is 7 ft. 6 in. deep aft, 
running to 6 ft. 6 in. forward. The ladder well is 
5 ft. wide, and there is a short well for the elevator | 
aft 5 ft. 6 in. wide. The pontoons are built of 
New Zealand karri, with Tasmanian hardwood | 
frames ; the framework for the machinery is of | 
New Zealand karri. The bucket ladder, which 
1s 70 ft. long, will dredge to a depth of 38 ft. | 
below water level. Over it run 36 steel buckets of | 
64 cubic feet capacity, working over two cast-steel | 
tumblers. The latter were made in England. The, 
gearing is all of cast iron, made very heavy, and 
shrouded to the pitch line of the teeth throughout. 

© main spurwheel on the top tumbler shaft weighs | 
about 3 tons. On the gearing, Fotween the engine and | 
the buckets, is a neatly arranged friction clutch, | 


Which allows the buckets to stop when they come in | ing steel cylinders, each 16 ft. 6 in. long, 4 ft. in 
contact with anything of too hard or too heavy a/ diameter, and perforated for about 12 ft. with holes 


nature to lift. The simple movement of a lever in- | 
* Vol. Ixvii , “ai 
pages 34 and ig 503, 535, 642, and 840; vol. Ixviii, 











ascent and descent; the elevator is driven from the 





when’ fired straight through without returning the 
flue on the bottom. Both engines and boilers are the 
work of Messrs. Marshall and Sons, Gainsborough. 
The elevator consists of a long steel ladder in the 
form of a box, open at the top and latticed at the 
sides to form a girder. It is fixed by means of a 
pivoting shaft to the stern of the dredge, and sup- 
ported by four steel wire ropes leading to two masts, 
40 ft. high, in.the centre of the dredge. There are 
also two light steel side-stays fixed from the stern 
corners of the pontoons up to about 30 ft. from the 
hard end. At each end of the elevator is a pair of 
light seven-sided tumblers, over which work a con- 
tinuous chain of buckets, and inside the upper portion 
of the ladder are placed six pairs of rollers, with a like 
number on the lower side to assist the buckets in 


lower tumbler by a train of gearing connected to the 
main gearing by means of a belt. The machinery, 
with the exception of the centrifugal pump, air pump, 
and condenser, is on deck, and avees point carefully 
considered as to convenience in working and accessi- 
bility in case of overhauling. 

ter being lifted the dirt falls into a double steel 
shoot, and from thence is discharged into two revolv- 


ranging from ;°, in, at the upper end to 4 in, at the 
lower. These are shown in Fig. 1, page 482. The screens 
have a fall towards the stern of the dredge. From a 


falls a continuous shower of water upon the dirt as the 
latter passes through the cylinders. The fine dirt, 
together with the sand and gold, is thus washed 
through the perforations on to the tables placed below, 
while the heavier portion of the wash falls out at the 
end of the screen into the tailings elevator. The 
boxes which form the gold-saving tables are four in 
number (Fig. 1). They are each 3 ft. wide and 13 ft. 
long ; they are made of 10-gauge steel and secured to- 
gether, the one being stepped below the other in 
order to correspond with the pitch of the screens, and 
each set of boxes has a fall from the centre towards 
the sides of the dredge, where they discharge into tail 
shoots leading aft, and so deliver the fine dirt behind 
the stern, The tables are covered with cocoanut 
matting in strips of 4 ft. for convenience in handling 
and washing, and at the bottom of the boxes calico is 
laid, which catches any fine gold that may pass through 
the matting. The mats are held in position by wooden 
battens laid along the edges and wedged to the sides 
of the boxes. Those mats which lie at the upper end 
of the tables are lifted and washed every day, and 
sometimes oftener if the dredge is getting much gold. 
They are washed in a large trough and the fine sand 
and gold is afterwards streamed down in a miniature 
tail-race made of wood, about 12 ft. long by 20 in. 
wide, and covered with baize or plush, which in its 
turn is washed ; after this all that remains to be done 
is to clear the gold from the heavier sand, and the 
former is then dried, weighed, and parcelled. 

The Earnscleugh No. 2 is capable of lifting and 
treating 14,800 cubic yards of gravel per week, after 
allowing 25 per cent. of loss occasioned by partially 
filled buckets. The working expenses are estimated 
at 537. a week, as follow: Wages, 23/.; fuel, 16/. ; 
wear and tear, 12/.; oil, waste, &c., 2/7. This makes 
the cost of lifting and treating a cubic yard of dirt 
a little under 1d. 

Up to the year 1892 dredges were only working 
the river beds and low beaches, and could not work 
the banks on account of the difficulty experienced in 
stacking the tailings clear of the stern. In 1894 this 
trouble was overcome by means of the tailings elevator 
already described; this was first designed and con- 
structed by Mr. W. H. Cutten. The entire success of 
this machine has revolutionised the dredging industry, 
as it has enabled claims to be worked which were pre« 
viously considered impracticable. Several dredges are 
now working banks fully 40 ft. in height along the Moly- 
neux, with lucrative results. In the way of returns the 
most successful dredge so far has been the Hartley and 
Riley. This dredge was built in 1898 at a cost of 
5000/., and although at first the returns were poor 
she afterwards got on to good ground with astonish- 
ing results. During fifteen weeks in last year the 
returns totalled 7950 0z., an average of 530 0z. per 
week. This machine holds the record for a week’s 
work on the river, viz., 786 0z.; the Electric Com. 
pany’s dredge coming a good second with 658 oz. An 
average return for a fair-sized ap, | of modern type 
may be put down at from 20 oz. to 30 oz. a week, and 
this gives good return for the capitalinvested. Taking 
into consideration the many improvements lately in- 
troduced in gold dredging, and the ne develop- 
ment of the industry, it is but reasonable to expect 
equally satisfactory results in the future, and that it 
should continue for many years to be a profitable 
investment. 








INDUSTRIAL NOTES. 
To the surprise of most people, the Child’s Labour 
in Mines Bill passed through Committee without a 
single challenge, and was read a third time on the 
same night, in the House of Commons, It had been 
supposed in some quarters that the miners in Durham 
and Northumberland would have made some show of 
a to the Bill, but on what grounds it is diffi- 
cult to say. As Mr. John Wilson, M.P., stuted, in the 
discussion on the Mines Eight Hours’ Bill, the 
miners’ children in those two counties are as well 
cared for as they are in any part of the United 
Kingdom. And well might it be so, for the three 
miners’ representatives in the House of Commons 
had experience in the mines at a very early age, 
and they have not forgotten their experiences. One 
of them met with an accident in the mine, work- 
ing with his father, who, when the fall of material 
took place, shouted to his boy to run. In doing 
so he injured his foot, from which injury he 
happily recovered. It is 58 years ago now since 
the employment of boys in the mines was fixed at 
not under 10 years of age for. all not then working 
in the mines, the employment of girls being for 
the first time prohibited. Since that date the em- 
loyment of females has almost ceased, and the age 
imit of boys has now been raised to 13 years of age. 
Perhaps oher a few more years the minimum age 
limit might be raised to 14 years, with advantage to 
all concerned, especially to the boys. It would be far 
better to accomplish this than to limit the age at 
which a youth should enter the mine to a maximum of 





perforated pipe which runs through each near the top 


18 years, as the recent deputation to the Home Secre- 























eaten 


ENGINEERING. 





[APRIL 13, 1900. 











tary proposed. It is against the genius of our later 
legislation and usage to say that, if a youth reaches 18 
or any other fixed term of years, he shall not be 
allowed to commence work in any industry he might 
select, or be driven to engage in, and the Home 
Secretary held out no hopes that the principle would 
be adopted by the Government. 





The murmurs of disapproval with respect to the 
Factories and Workshops Amendment Bill have in- 
creased almost to condemnation, and it appears 
to be probable that the Bill will be abandoned or 
defeated. Some members of the House of Commons 
were rather too ready in their words of welcome on 
the first reading. They had not seen the measure, and 
only judged of it by the coweur de rose exposition of the 
Home Secretary. It is a dangerous practice to dis- 
cuss a measure which is not yet published, and is 
really only done in the case of Government measures, 
just the very measures which ought not to be so dis- 
cussed. There are, it appears, about 100 amendments 
to the Bill, which are enough to smother it ; if it esca 
the ordeal of the Committee, it is proposed to move the 
rejection of the measure. The opposition is varied in 
kind; some think it does not go far enough, a 
few think it goes too far. The opponents of 
the Bill disagree with the power given to the 
Home Office to make rules and regulations. It 
constitutes a sort of Private Bill Committee to deal 
with objections, but the Committee consists of one 
person only, the referee, before whom solicitors, bar- 
risters, agents, or other representatives of the parties 
agrieved, or those dieagreeing, may appear and thus 
render it a kind of court with a Select Committee. 
This will be costly and unsatisfactory. It is dangerous 
to extend the powers of a department without some 
due checks, and such checks are not provided in the 
Bill. Then again, the two-shift system is regarded as 
a retrogressive movement as regards the hours of 
labour. Both men and women oppose this. While it 
is useful to curtail the labours of Parliament, as 
regards details, as much as possible, yet the House 
of Commons must not delegate its powers to a de- 
partment except under conditions so limited that 
there can be no usurpation of power. As a matter of 
fact, the measure requires to be recast, and the ques- 
tion is, will, or can, the Committee so recast it as to 
make it at once agreeable to the Commons, and to the 
Government responsible for it? In some points it is 
good, but in others it is questionable, and the doubts 
are grave ones. 





The second reading of the Railways (Prevention of 
Accidents) Bill, to the surprise of most people, was 
carried amid a chorus of approval. It does not appear 
that reference is made directly to ‘‘ couplings,” but 
the phraseology of the Bill covers that re other 
matters. It is primarily a measure to insure safety 
for railway workers ; indirectly it will contribute to 
the safety of the passengers as well, and will doubt- 
less prevent injury to property. The approval did 
not come from one side of the House only. tt 
members, and members representing railway com- 
panies, supported the Bill; indeed, one of the Labour 
members paid a high compliment to certain railway 
managers for their conduct in respect of matters dealt 
with by the Bill. One of the speakers mentioned that 
there were 29,000 goods guards, brakesmen, and 
shunters, and that by death or accident practically 
they all disappeared in ten years. Another speaker 
put the case in another way. Out of 400,000 railway ser- 
vants 500 lives were lost, and 12,400 were injured every 

ear. This terrible slaughter requires stern measures 
if those less stern will not do. But provision ap 
to be made so that the railway companies shall not 
be harassed by constant changes, new inventions to 
be tried and discarded without some chance of 
appeal. There is the Board of Trade, as a first 
Court, may we say, but the Railway Commission is 
the final Court of ae. The speakers paid a high 
compliment to the Commission appointed to inquire 
into this matter, and the Bill, it appears, goes even 
a little further than the recommendations of that 
Commission. The object of the Bill is to prevent 
accidents, involving loss of life and injury to the 
persons employed. In the long run it will safeguard 
the property of the railway companies, for many of 
the accidents are accompaied by destruction of pro- 

rty. It is a good sign when the representatives of 
abour, of the railway companies, and of the Govern- 
ment upon measures for safety. This agree- 
ment will facilitate the passage of the Bill through 
both Houses of Parliament. 


The dispute in the Potteries primarily only affected 
the printers, transferers, and ovenmen, but a number 
of others were indirectly affected, some of whom had 
to cease work. The stoppage was caused by a demand 
on the part of the printers, ovenmen, and clay-potters 


for an increase of wages, the printers also demandin 
a re-arrangement of ‘‘counts.” The employers tri 
to effect individual settlement, but the men resisted 
Some kind of arrangement has been made by 


this. 


he Labour | 8 





some of the employers to give the terms demanded 
on condition that others do the same. Between 3000 
and 4000 men only ceased work at first at about 80 
firms in the district, but some of them made arrange- 
ments with their employés. But these temporary 
arrangements are not regarded as satisfactory, and 
the union decided that notices be given unless the 
terms are conceded. 





The anoual meeting of the Midland Wages Board 
was, as a report of its proceedings in the [ronworkers’ 
Journal for April has stated, a happy one, for nothing 
of a controversial character marred its harmony. This 
was the twenty-fourth anniversary of the establishment 
of the Board, so that its work has covered a quarter of 
a century. The chairman, Sir Benjamin Hingley, 
said that ‘‘bothemployers and employed had every 
reason to be satisfied with the present state of affairs ; 
though a few matters had © ropped up to cause friction 
during the past year, none were of any serious con- 
sequence.” Referring to the troubles in the sheet 
trade during 1898, he said that this branch of trade 
had revived considerably, and it showed ‘‘ how foolish 
it was to give way to depression about any particular 
branch.” After describing the flourishing estate of 
trade in the Staffordshire iron and steel industries, 
he said that the one thing needed was peace and quiet- 
ness, and in this respect employers and emp!oyed 
had learned sense. ‘I'he vice-chairman, represent- 
ing the men, said that the Operatives’ Association 
had helped to keep peace, as some of the more 
hot- headed of the men would have made trouble 
but for its influence. It was stated that about 
a dozen firms in the district were not now 
connected with the Board, but some of them were 
willing to rejoin if the operatives would consent. As 
to taking the initiative by the Operatives’ Associa- 
tion, the men’s agent thought that the responsibility 
and cost of getting the men in these firms to influence 
the employers alluded to was not fair, as the firms 
left bem ars consulting the men, the Association, or 
the Board. The rejoining of such firms would be 
welcomed, however, by all parties. It seems that 
both sices are agreed that pressure should be brought 
to bear upon ‘‘ the outside employers” to support the 
Board, co that the peace which has marked its pro- 
grees shall not be arrested. As Mr. Ancott has more 
than once pointed out, some employers have endan- 
gered the Board's existence, as well as some of the 
men. The wise policy is to pull together, and then 

eace will be maintained. The only question of 
importance now is whether the sheetmakers in South 
Wales are going to repeat the blunders committed in 
Staffordshire. Efforts are being made to avert any 
such difficulty, and so far they seem likely to be 
attended with success. Failure might disturb the 
trade as it has done in the Midlands. 





The position of the engineering and other iron and 
steel-using trades throughout Lancashire has under- 
one little change. Activity continues to be reported 
in all branches and all districts. In some directions it 
is said that new work is not comiog forward quite so 
freely, but there is no prospect of slackening off for some 
time to come ; indeed, there is every probability of the 
present satisfactory condition continuing throughout 
the remainder of the current year. The departments 
in which there is the greatest pressure are locomotive 
engine building, electrical and hydraulic engineering, 
boiler-making, and some branches of stationary engine 
building and tool-making. Slackness appears to be 
most apprehended in the textile machinery branches. 
In the iron trade the position has been strong as re- 
gards makers’ prices, Pat buying has been limited to 
—— requirements, as some uncertainty has been 
elt as to the permanency of the present high rates. 
This question will be cet at rest to some extent by the 
results of the meetings in the current week. In the 
finished branches makers have already advanced prices 
for bars 5s. per ton, but really the advanced rate was 
being already obtained in most cases before the official 
announcement was made, so that for business pur- 
poses there is little change. In the steel trade gene- 
rally there has been activity, prices being strong at 
full rates. Altogether, the position and prospects are 
favourable. 





There is every prospect of the wages question in the 
cotton industries of Lancashire being settled amicably 
at an early date. The general committee of the Em- 
ployers’ Federation met in Manchester towards the 
clore of last week, and discuseed the matter in private. 
The subject is remitted to the nine local Associations 
for consideration. But the general committee decided 
to propose a joint meeting of representatives of the 
Employers’ and Operatives’ Associations at an early 
date after the Easter holidays, so that the question 
will be threshed out by all the parties concerned. 
Meanwhile the proposal to establish a permanent 

for the cotton industry is makin 8, 
another meeting having been held to further discuss 
the policy and rules which shall govern the Board. 





Hasten slowly seems to be the watchword of the joint 
committee, and in this respect the policy is a wise onc 
for success. 





There appears to have been a pressure of orders, or 
offers, for finished iron during ast week in the Wol- 
verhampton district, in view of the then approachin 
quarterly meetings. . There was, it is said, a feverish 
anxiety on the part of consumers as to whether there 
was to be a further enhancement of values. The 
indications were in that direction. Coal for iron. 
making purposes was, and is, dear, eo that it helps to 
keep up the prices of pig iron. There was, it appears, 
more weakness in prices in one or two instances ; but 
the result of the quarterly meetings will have settled 
this and other questions by the time these Notes appear 
in print. The iron and steel-using trades continue, on 
the whole, to be well employed, with here and there 
some little variation as to the degree of pressure. The 
engineering trades and allied industries are fairly well 
employed, very few members of the unions being out 
of work. The same is true of the men in the railway 
sheds. Those engaged on constructive work, such as 
bridge building and girder construction,, are well 
employed, as also are tankmakers and gasholder 
makers. The hardware branches also, as a rule, are 
well se go some industries being busier than 
others ; but very few, and these not large, are slack. 
Generally, it may be said that the positicn is good, and 
the prospects for some time to come are encouraging. 





In the Birmingham district there was but little 
actual business doing on the eve, as it were, of the 
weg A meetings, buyers reserving their orders until 
the result of those gatherings is known. All the mills, 
forges, and blast-furnaces have been working full 
time, but the output has been unequal to the demand. 
There has been a falling-off in the demand for bedstead 
strip, owing to a slackness in the bedstead trade. 
Raw material is scarce, and prices were well upheld 
to the date of the quarterly meetings. The iron and 
steel-using trades generally continue busy, but, as in 
the case of the bedstead trade, there is some little slack- 
ness in some branches. Generally, however, the position 
is favourable, and the outlook is not discouraging. 





We regret that, in alluding to the patternmakers’ 
dispute in Leeds, we quoted from a newspaper report 
a grossly exaggerated estimate of the number of men 
involved. The facts we now learn are as follow: 
The majority rate of wages paid to patternmakers in 
this district is 37s. per week, and the men’s applica- 
tion for an advance was 2s. per week. On this appli- 
cation being refused, a section of the men went out on 
strike. The number of men, however, who have 
adopted this course amounts to only 98, The number 
of patternmakers employed in Leeds is about 250, 
and there are only 19 firms who are affected out of 
about 50 firms who employ patternmakers. 


The bakers’ dispute in London practically terminated 
before the date of the notices had expired, which was 
Saturday. Out of 420 master bakers to whom notices 
were sent, 416 agreed to the terms of the men, only 
four had refused to concede those terms. Of the four, 
two were small masters, only employing six men; the 
other two being larger firms—factories, in fact. After 
the declaration of the master bakers at their recent 
gathering, a lengthened dispute was out of the ques- 
tion. All parties are to be congratulated. 





A dispute is threatened in South Wales unless some 
80 men who have not joined the union do so within a 
one month. It is stated that several thousands of 
men will give in their notices on May 1 at all the 
Dowlais collieries. This is bad policy and contrary 
to that liberty which trade unionists have bitherto 
demanded. 

The carpenters and joiners in the Bolton district, 
numbering some 600 men, will receive an advance of 
3d. per hour on May 1, bringing up their wages to 9d. 
per Laas, 


The carpenters and joiners in the Metropolitan dis- 
trict have sent in a demand to the master builders 
for an advance of 1d. per hour. The employers have, 
it is said, offered to concede 4d. This offer is to be 
considered at a meeting on an early date. 


At a meeting of the Conciliation Board for the 
Northumberland coalfields, held on Saturday last, it 
was agreed to advance the wages of the miners 10 per 
cent., making 40 per cent. above the basis of 1879. 


Aberdeen is disturbed by two strikes—that of the 
joiners, which is not yet settled, and the carters, who 
came out last week. The latter is causing delay in 
the distribution of goods, especially to the railway 
company. Importations of men from other districts 
are resorted to, and traction engines are employed, 
the men being rather exasperated by these efforts to 
defeat them, But they must put up with such devices 
in warfare. 











ApriL 13, 1900.] 


ENGINEERING. 


493 











=——— 


THE ROLLING OF SHIPS ON WAVES. 
An Experimental Method of Ascertaining the Rolling 
of Ships on Waves.* 

By Captain G. Russo, Naval Architect Royal Italian 
Navy ; Member. 


(Concluded from page 444.) 


III.—Rottinc or NAVIPENDULUMS ON THE WAVE- 
Motion APPARATUS. 


15. As previously mentioned, the principal object of 
the wave-motion apparatus is to determine, by means of 
the navipendulum of a given ship, the oscillatory motion 
she will take on a _— series of waves when set rolling 
passively, broadside on to the waves. 

It has been seen above that a navipendulum repre- 
sents, with all desirable accuracy, the rolling of a ship in 
still water, all the elements by which the motion is 
affected being similar in both cases: weight, buoyancy, 
arms of lever of the righting couple, moment of inertia, 
times, resistances, curves of extinction. It remains now 
to inquire whether the navipendulum, rolling on the 
oscillating plate of the apparatus, is in suitable condition 
to represent, by its oscillations, the rolling of the ship on 
the waves, in which event the oscillations marked by the 
registering, apparatus would correspond to the record of 
adouble oscil ograph of the types of Froude or Bertin 
placed on the real ship. ; 

It must be remembered here that we consider the 
simple phenomenon of the transverse oscillation not com- 
plicated by pitching motion, and that waves are supposed 
to be trochoidal and permanent. 

16. First, supposing the wave to be large as compared 
with the ship, it may be easily seen that the conditions 
of mechanical similarity are perfectly satisfied. In fact, 
such a hypothesis involves: (1) that the wave surface 
within the space occupied by the ship shall be plane and 
parallel ; (2) that the direction of the —- weight 
and the corresponding acceleration shall be constant at 
all points for all the elements of the mass in motion. 
Then the apparent weight of the ship acts through her 
centre of gravity along the normal to the wave; the ap- 
parent buoyancy is equal to the apparent weight, and acts 
through the centre of buoyancy 1m a parallel direction to 
the apparent weight. The possible positions of the ship 
in respect to the wave are obviously the same as in 
still water oscillations; the centres of buoyancy and 
the line of centres of buoyancy, as well as the involutes ()) 
of the metacentric evolute (see paeae 4, page 442 
ante), are also the same in both cases ; consequently 
the oscillatory motion must be the same if we suppose 
the ship, instead of being supported by buoyancy, to be 
subject to the reaction of a plane, provided that such a 
plane should partake, so to say, of the wave motion, 
namely, that it should follow the motion of the elementary 
plane surface on which a certain involute rolls. Since 
such a function is perfectly accomplished by the wave- 
motion apparatus, there is no doubt that, if the apparatus 
and the navipendulum represent, in the same ratio of 
similitude, one the wave, the other the ship, the pen- 
dular rolling will be similar to the rolling of the ship. 
As the ratio of similitude for angles is but unity, the 
navipendulum, from the point of view of the angles, will 
oscillate in the same way as the ship herself, at least 
within the limits of the assumptions admitted in our 
process. These assumptions, summing up the preceding 
remarks, are as follow: 

1. That the centre of gravity and the centre of buoyancy 
always remain, at every inclination, in a plane transverse 
to the ship. 

2, That the transversal inclinations are not accompanied 
by variations in the immersed volume of the ship. 

3. That, in the rolling motion of the ship, relatively to 
the wave, the work expended in fluid resistance, in the 
course of a swing of a certain amplitude, is equal to the 
work expended for an equal oscillation in still water. 

17. The assumption of the wave being very large in 
comparison with the ship is always e in theoretical 
Investigations. In its favour it is rightly observed that 
the heaviest rolling is usually produced by the largest 
waves, 

With reference to the use of my apparatus, it may be 
asked, How long a wave may the comaloned large in com- 
— toagiven ship? Or, in other words (the question 

ing substantially the same), What errors arise in the 
use of this apparatus, by considering a wave large in com- 
parison to a given ship? I have endeavoured to answer 
such a question, by pi ing to investigations concern- 
ing the forces acting on the navipendulum while the 
4pparatus is in motion, and the forces acting on the ship 
when the wave is of moderate dimensions. In Ap- 
pendix III., a short account will be found of these in- 
vestigations, which have been directed to determine: 

(a) An expression giving for the navipendulum, set to 
represent the ship in the ratio of similitude \, the moment 
of the apparent couple of stability (formed by the apparent 
weight and the reaction of the supporting plate) at any 
position of the plate during a revolution and at apy incli- 
nation of the navipendulum relatively to the plate. 
i) An expresson giving, for the ship, the moment of 
the apparent couple of stability (formed by the apparent 
_ and the apparent buoyancy) at any position along 

© wave and at any inclination of the ship relatively to 
the wave surface, 

The element a is of such a character that its value can 

exactly determined, whereas the element ) may be deter- 
—— only by approximation, unless the wave be very 

ge relatively to the ship, in which case the elements a 
and } end by having an equal value. However, the pro- 
om T have followed allows us to determine, when the 

ve has moderate dimensions, the limits within which 





* Paper read before the Institution of Naval Architects. 


the value of the element } is comprised. The comparison 
of the two elements (a and b), as determined in each case, 
shows what influence the largeness of the ship, relatively 
to the wave, has upon her rolling. But the most im- 
portant conclusion, to which such a comparison leads, is 
the following : 

_ Even when the wave considered is of moderate dimen- 
sions, we may proceed to navipendular experiments, and 
obtain results very little dissimilar from those of the 
real rolling. However, in such cases, the apparatus must 

arranged so as to represent a fictitious wave having the 
length of the real wave, but a reduced height. This 
conclusion corresponds in some way, or presents a certain 
analogy, with that of the theoretic effective wave slope, 
but differs from it, inasmuch as my investigation is only 
applied to my method of pean inquiry, establish- 
ing a comparison between the rolling of the ship and the 
rolling of a navipendulum. 

The reduced height of the wave is easily determined in 
— case, as shown by an example given in Appendix 
18. The apparatus for my experiments has been con- 
structed by the Officina Galileo, of Florence; it could 
not be completed in time for me to carry out all the tests 
and experiments I intended to make before presentin 
this paper. 1 can, therefore only speak of the results 
obtained during preliminary tests I could make after 
the apparatus was mounted in the shop,* and before it 
was dismounted and forwarded to Rome. However, though 
the tests I here refer to are only preliminary ones, they 
already seem to confirm the truth of all the principles on 
which these experiments are based. After having verified 
that all the different parts of the mechanism worked pro- 
perly, several experiments were made of the kind indicated 
in paragraph 12, both with a pendulum and with a glass of 
water, ————e to some extent, a small surface of the 
wave reproduced by the apparatus. These experiments 
plainly show the direction of the apparent weight, and, 
therefore, constitute an instructive and direct illustration 
of the theory of waves. Afterwards a navipendulum was 
fitted to represent, with great approximation, the Royal 
Italian battleship the Re Umberto, for which data 
had been collected from the ship’s books and registers 
about her conditions of rolling verified on two different 
occasions, during which the waves also were measured + 

On the first of these occasions, July 28, 1893, in the 
Mediterranean Sea (between Calla della Reale and Straits 
of Bonfacio) the waves had an apparent period of 11 
seconds; the oscillations, which were measured on the 
horizon with properly contrived sights, reached an ampli- 
tude of 16 deg. from the vertical, but some of the swings 
of greatest - or measured as many as 20 deg. from 
the vertical. The height of the waves was not measured, 
but I have sup it to be of nearly 4 metres. The 
diagram (Fig. 23, next page) shows the results of the ex- 
periments made on the basis of the above-mentioned data. 

The second time, May 27, 1895, in the Bay of Biscay, 
the Re Umberto happened to be among waves which 
were very regular and but slightly developed, the real 

riod of which varied during 12 hours from 8 to 9 seconds. 

uring a first series of observations the apparent period 
was of 10 seconds; during a second series it was of 9.5 
seconds. Both in the first and in the second case, the 
amplitude of rolling was about 10 deg. from the vertical. 
The diagrams (Figs. 24 and 25) show the results of the 
experiments made with the navipendulum, and the appa- 
ratus fitted according to the above data. 

After this I made a series of 15 experiments rela- 
tively to a given ship, considered under three dif- 
ferent conditions of resistance to rolling and five dif- 
ferent conditions of wave motion. Fig. 26 gives 
the results of these experiments, about which I will 
refrain from making any considerations whatever, and 
which I forward only as a sample of the verifications we 
can proceed to by navipendular experiments made accord- 
ing to the method I have had the honour to bring before 
this Institution. 


APPENDIX It 


It is possible by pendular experiments, based upon the 
following principles, to ascertain, to a certain extent, 
what maximum values may be attained by the vertical 
translation of the ship up and down, with regard to the 
inclined positions, which correspond toa constant volume 
of displacement. : 

Let a pendulum O P (Fig. 18, page 494) be so arranged 
that the distance from its centre of gravity to the axis of 
oscillation represents, in a certain length-ratio , the 
metacentric height of a given ship, and that, moreover, 
it radius of gyration represents in the same ratio ) the 
radius of gyration of the same ship; then the period of 
the pendulum will represent the period of oscillation T 
of the ship on the time-ratio /. A pendulum soarranged 
was once imagined by Rankine. ‘ 

Now, suppose the point O of suspension (see Fig. 18, 
page 494) to be at the end of a spring rod M O, rather 
than in an absolutely fixed ition; and suppose the 
spring to be so proportioned that its period of oscillation 
while supporting the weight of the pendulum, represents 
the period T’ of the dipping oscillation of the ship, also in 
the time-ratio./X._ Of course, the period T’ should be 
calculated on the basis of the displacement and surface 
of plane of flotation. : 

tting the pendulum oscillating in such conditions, 
its centre of gravity describes, according to a complex 





* The apparatus was at my disposal for preliminary 
experiments only for three days. 

Being on board on these occasions, it fell to my ch 

to register the above-mentioned data. At that time the 
Re Umberto had not yet been fitted with bilge keels. 


law, a certain trajectory about a circular arc a 6, and the 
point O moves vertically up and down between two ex- 
treme  ayomemy Oi, Og. These extreme positions depend 
upon the angle of a upon the ratio of the period 

T’, which ratio may be more or less near to unity or to 
a simple proper fraction. Now, the complex pendular 
motion produced in such a way presents a great analogy 
with the oscillatory motion of the ship. nly mecha- 
nical similitude is not fully verified ; it would be so, were 
the metacentre a fixed point in the vessel for all the in- 
clinations, and were it so placed as always to remain ab 
the same height above the water line, when the ship is 
steadily held at any inclination whatever. Nevertheless, 
the experiment may be of some use. Taking into exa- 
mination the differences between the two cases, it appears 
that the vertical accelerations of the centre of gravity are 
certainly smaller for the ship than for the pendulum; 
therefore the maximum vertical motions experienced by 
the pendulum will be greater (probably far geater) than 
the maximum oscillations which may, in effect, be 
attained by the ship. In all that precedes no account has 
been taken of the effect of fluid resistance, which, how- 
ever, must greatly influence the actual dipping oscilla- 
tion. 

Experiments have been made for different ships of the 
Royal Italian Navy. Carrying the amplitudes of rolling 
up to 40 deg. from the upright, the dipping oscillation 
performed by a pendulum representing the Re Umberto 
corresponds for the full-sized ship, to a maximum trans- 
lation of about 9 in, upwards or downwards ; experi- 
ments relating to the Lepanto have shown only 5 in.; for 
the Morosini the periods T, T’ are almost exactly in the 
ratio 3 to 1, and an oscillation of 104 in. has been found. 
If the oscillations are limited to nearly 20 deg. from the 
upright, a dipping oscillation of 2 in. is — ee 

ese figures prove that the maximum oscillations are 
always small enough when compared to the draught of 
the ship. Moreover, considering that the values given 
by the experiments must undoubtedly exceed the effective 
values, the assumption is justified that the effects of 
dipping oscillation may be neglected without any serious 
error, 





APPENDIX II.* 


As a complement to the short accounts given at para- 
graph 14, we add some particulars concerning the ar- 
rangement of the wave-motion apparatus. Two horizontal 
parallel shafts, lying in the same vertical plane, uniform] 
revolving on their geometrical axis O O, (Figs. 5 and 
page 444 ante) represent the two axes of rotation projected 
in O O, in Fig. 17, page 443. Each of them, for instance, 
the shaft O, meets at its forward end a cross-piece A, 
whose plane surface, sufficiently wide, has some parallel 
bars and recesses formed in the direction of the length. 
A solid arm B is bolted to the cross-bar A. This arm has 
at its end a perpendicular pin, whose geometrical axis is 
indicated by the letter C, parallel to the axis O; the 
plate L, which finally constitutes the useful piece of the 
apparatus, is ——— by this pin, around which it can 
turn. The arm B, when the bolts are a little slackened, 
is brought to its right position along the crossbar by 
means of a longitudinal screw. 

The tubular steel rod k, connected to the plate L, acts 
asa governing lever to regulate the inclinations of this 
plate during the motion. As it results from Figs. 5 
and 6), the shaft O, is provided with a cross-piece A; 
and an arm B, in the same manner as the shaft O. The 
only difference is that the arm B, has at its end, instead 
of a fixed pin, a pivoting boss L which causes the rod k 
to pass always through an axis C, at a constant dis- 
tance from the axis O,. Such a distance depends 
upon the position occupied by the arm B, along the 
crossbar A,, and it must correspond to the radius r,, the 


length of which we found to ber; = r a : 


There is a recording apparatus for the registration of 
the angles made by the normal to the wave with the 
true vertical, as well as by the axis of the navipendulum 
(viz., of the ship), also with the vertical. We have already 
mentioned the general features of its arrangement. The 
shaft O., similar in its composition to the two described 
above, the cross-piece A», the movable arm B,, and the 
cylindrical boss L, are intended for this purpose. The 
arm B, is meant to be placed along the crossbar A, in 
the same manner as the arm B along the crossbar A ; 
then, as the radius 7, = r, it follows that the axes C,C 
always lie in a eva parallel to the plane of the axes 
O, O, and therefore vertical. By such an arrangement, 
the rod j, connected to the plate z, is maintained always 
vertical, and the plate horizontal. 

Motive power is supplied by an electric motor (Figs. 5, 
and 6, page 444) mounted on a separate bedplate, in order 
to avoid vibration to the apparatus. The motor, when run- 
ning the machine, can work at a number of revolutions 
variable from 500 to 1000, according to the degree of 
electric resistances introduced. By means of a couple of 
toothed wheels and a pair of stepped cones of pulleys, 
the motion is reduced and transmitted to a train of five 
identical toothed wheels, furnished with small helicoidal 
teeth ; the wheel S’, driven by the pinion P’, moves at 
the same time the wheels O’, O,' ; the wheel T’ acts as an 
intermediate between the wheels O’ and O,'. By this 
disposition the three wheels O’, O,’, O,’ turn in the same 
sense and in perfect correspondence with each other. 
By conveniently arranging the rotative speed of the motor 
and the couple of pulleys in action, the s of the train 
of wheels may be any convenient speed whatever, between 
a minimum of 10 and a maximum of 80 revolutions a 
minute. The framework of the machine is formed with 
a bedplate and two frames, united to it by bolts ; the two 











t See paragraph 6, page 442 ante. 


* See paragraph 14, page 444 ante, 
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frames are connected with each other by some transverse 
screw stays, one of which is double and crosswise, for the 
sake of stiffness. The strictest regulation of the motion 
is necessary, in order to make sure that the rate of speed 
is maintained exactly at the required point during an ex- 
periment. Tothis purpose an indicator Valessie has been 
set, as is shown in Figs. 5 and 6, page 444. The arrange- 
ment and the function of this indicator are well known. 
There is a train of small wheels susceptible of being 
combined in various manners ; this train, driven by the 
machine itself, putsin rotatory motion, on a vertical axis, 


a cylindrical box containing a timepiece counting the | 


seconds. Rotation is given to the box in the contrary 
direction to that of the hands of a clock, so that, when 
the hand is apparently at rest, the machine is surely 
running at a well-determined number of revolutions, 
which depends upon the ratio of reduction given by the 
train of the indicator. Now, this train is composed of 
nine axes, each having upon it four small wheels and an 
engaging or disengaging gear; by combining, in all pos- 
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sible manners, the nine gears (which are operated through 
nine keys, to be raised or lowered at will), 512 different 
velocity ratios (viz., 2°) of the last and first axes may be 
obtained ; the numbers of revolutions performed by the 
first axis of the indicator, against one revolution per- 
formed by the clock-box, follow, from 10.935 to 88.833, a 


geometrical progression, the ratio of which is (3) or 
about 241, 


half a minute; then the number of revolutions per 
minute of the axle uw can vary from a minimum value 
10.935 x 2, viz., 21.870, to a maximum value 88.833 x 2, 
viz., 177.666, 

The axle u is driven by the shaft S through a pair of 
bevel wheels ¢; this multiplies the number of revolutions 
in the ratio 2.3 to 1 ; therefore the numbers of revolutions 
of the apparatus within the minimum, and the maximum 
limits permitted by the indicator Valessie, are oe and 


177.666 namely, about 9.5and 77.25 per minute. Between 


23° 
these extreme values we have 512 numbers of revolutions 
corresponding to 512 different arrangements of the nine 


A clock is applied whose hand revolves in 


keys. Two consecutive numbers of revolutions in this 
eeries differ from each other only by a0 








| The keys having been suitably arranged for the number 


of revolutions at which the — must run, if the 
| speed is exactly maintained, the hand of the clock must 


| be seen at rest ; if otherwise it shows some motion (for- | r: 


| wards or backwards), then the speed of the machine must 
be increased or decreased. During the motion of the 
apparatus an observer must pay attention to the indicator. 
He has under his control a small handwheel through 
which a variable resistance may be gradually introduced 
into the circuit of the motor. The resistance apparatus is 
indicated by lettervin Fig. 5. ; 

As the motion of the apparatus is by itself very regular, 
|and all the pieces are animated by uniform rotatory 
| motion, it is not difficult to preserve a constant number 
| of revolutions once the motor is set going (by introducing 
| resistances) at the right rate of 8 - To insure a 
| greater regularity of the motion, balance weights are 

employed, and are fastened to the wheels O’, O,’, 0,’ in 
aa a way as to balance the arms B, the navipendulum, 
| &c. (See Fig. 3, page 448 ante.) 
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wave-motion apparatus as actually constructed. For the 
height of the wave, there is a maximum limit correspond- 
ing to the maximum value which can be given to the 

ius r (see Fig. 6, page 444) ; in no case can the height 
be more than 37.8 in. (96 centimetres). The period of 
the wave is dependent u the minimum number of 
revolutions permitted by the motor (10 per minute) and 
upon the maximum number permitted by the Valessie 
(75.25 per minute); in consequence it may assume any 
value between 6 seconds and 0.77 second. The wave 
length, in correspondence with the limits of period indi- 
cated above, could be made to vary from a maximum of 
184 ft. (56.20 metres) to a minimum of about 3 ft. (0.92 
metre); but these limits are still more restricted if we 
take into account the values r, r,; compatible with the 
dispositions and dimensions of the different pieces. The 
apparatus, as it is arranged, does not permit the repro. 
duction of waves having a ratio of length to height less 
than 7.5. Of course the numbers given above relate to 
the waves represented in their true dimensions, viz., to 
the case of the ratio \ = 1. 


APPENDIX III.* 


We assume, as it appears reasonable to suppose, that if 
a vessel rolls through a certain arc among waves, the 
effect of resistance will be, practically, the same as that 
experienced by the ship when rolling through an equal 
are instill water. The intrusion of the hullinto the wave 
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Fig. 1 shows an assistant attentively observing the 
hand of the Valessie and moderating the electric resist- 
ances. Of course, the attention of the observer must not 
be directed to bringing the hand to the point of depar- 
ture, but rather to making it remain steady in any actual 
position, even if displaced from its initial point ; for this 
reason no numbers or points of departure are marked on 
the dial-plate, but it is a minutely graduated. 

We dispense with describing the registering apparatus. 
A special device is employed, so as to make sure that the 
navipendulum, whilst remaining free in its motion, may 
communicate the motion to a spindle, so as to keep it 
always parallel to its own axis. It ap from Fig. 6 

age 444, and consists in a combination of articula 
pieces, a kind of el-moving prism fixed to the shaft 
of the navipendulum, at the opposite corner of which is 
a little tubular rod; the links composing the prism are 
very light, and so arranged as to enable the tubular rod 
to pass at variable distances, in any direction (within 
certain limits) from the shaft of the navipendulum, whilst 
remaining always parallel to it. Through the tubular 
rod the spindle of the registering apparatus is guided ; 
thus a connection is obtained which fulfils the required 
condition of eon 
may I = erve _ Nav me given by eo Me, a 

ring apparatus are orthogonal, ha times as absciss 
and amplitudes as ordinates. The voals of amplitudes on 
the original diagrams is 14 millimetres for 1 deg. 











It may be asked what waves can be reproduced by my 
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must somewhat modify the internal molecular forces ; 
but it is a secondary phenomenon, which must have a 
very limited influence, and for practical purposes may be 
disregarded. The motion by which a ship rolling on & 
wave passes, in a very small time, from a certain position 
to another infinitely near, may be considered as resulting 
from two motions: (a) a motion of transport of the ship 
(upright or inclined) together with the wave, without 
rotation relatively to the wave, namely, a motion in 
which the ship replaces an equal mass of water, which 
would partake of the wave motion, were not the ship in- 
truded into the wave ; (b) an oscillatory motion on the 
wave, analogous to an oscillatory motion in still water. 
— latter — is ~ a ih the apr 
velocity possessed by the ship at the nning 0 
small les ramen 1h 4 and of Tne action of the different 
forces operating upon her, viz., weight, buoyancy, and 
forces of inertia excited by the former motion (a). } 
follows that, supposing the navipendulum and the ship 
to be in identical conditions with regard to all the ele- 
ments influencing the motion (a), their oscillatory motions 
will bealso in perfect correspondence. __ 

Such a condition of things is verified in the case, pre 
viously examined, of large waves, when the alteration 
roduced by the wave motion upon the weights and the 
uoyancies is the same at all points; then the apparent 
weight and the apparent buoyancy still remain two eq 


* See paragraph 17, page 493. 
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394 ft. long (120 metres), and 19 ft. 84 in. high (6 metres). 
They are represented by the diagram, Fig. 21.* : 

It has been obtained, when considering the ship as in- 
clined at 0 deg., 10 deg.» 20 deg., 30 deg., 40 deg. from 
the upright on her right or left side. In each case the 
following extreme positions of the point P have been con- 
sidered: upwards, the middle point of the water line; 
downwards, the actual centre of buoyancy; sideways, 
two points at mid-height (between the centre of buoy- 
ancy and the upper surface) at a distance from each other 
equal to the depth of the centre of ag enna The con- 
tinuous lines of the diagram are drawn through the points: 
representing, for each inclination, the maximum or the 
minimum values of the couple un. 

The diagram shows, for instance, that when the Re 
Umberto is inclined at 30 deg. in the hollow of the wave, 
she is subject to a righting couple, whose movement may 
oscillate between 23,750 and 24,300 foot-tons, whereas on 
the crest the moment is 17,700 to 18,300 foot-tons. In 
one of the points of maximum slope, the moment is be- 
tween 27,800 and 29,900 foot-tons (it is a maximum dif- 
ference between the two limits). We have not drawn in 
the diagram the curves corresponding to the inclination 
of 40 deg., for they would have caused some confusion with 
the curves of 30 deg. A similar calculation has been made 
for the navipendulum by means of the formula “), whose 
results are precise, as the position of the point P, mov- 
ing in a true trochoidal path, involves no incertitude. 

The formula has been applied, taking into consideration 
different fictitious wave heights. The nearest results to the 
case of the ship have been found on the basis of a fictitious 
wave having the same length and period, but a height of 
9 ft. 10} in. (3 metres); then the moments of the apparent 
couple, for all the phases of the wave, and for all the in- 
clinations of the navipendulum, acquire the values repre- 
sented by the ordinates of the dotted curves of the 
diagram. The differences, in comparison with the case of 
the real ship in the example reported, seem to be of little 
consequence, especially if it is considered that the errors 
will certainly be camille in magnitude and sign, without 
any law of regularity, for they are not dependent upon 
the period either of the ship or of the wave. It is a per- 
turbation naturally confined within sufficiently close 
limits, and whose action, it is well to remark, is not 
greater at large angles than at moderate ones. Errors of 
this nature cannot exert a great influence upon the general 
action of the phenomena ; therefore it may be concluded 
that, at least in the case under examination, the two phe- 
nomenon will prove practically similar. The navipen- 
dulum will roll, about the normal to the plate of the appa- 
ratus, in the same manner as the ship relatively to the 
normal to the upper surface of the wave. The useful in- 
formation to be deduced from the registered curves of the 
apparatus will be, in this case, the inclinations of the axis 
=f the navipendulum to the normal of the oscillating plate. 
The value of this angle, at each instant, can be considered 
as corresponding to the same element in the real case. 

The example we have given relates to a particular case, 
in which the wave is sufficiently small when compared 
with the dimensions of the ship dealt with ; its length is 
but five times the maximum breadth of the ship. If a 
perfect correspondence is not obtained, it must not be for- 
gotten that the object of our experiments is a practical 
one. Now, in the real case of a ship put on a series of 
true waves, there are also perturbing causes, whence an 
absolute exactness in the experimental researches would 
be out of the question. We think that, even for smaller 
waves, the experimental results ought to prove well in 
accordance with those of the real rolling. 








NAVAL ENGINEERS. 


The British Naval Engineer: His Present Position and 
Influence on Our Sea Power.t 
By Mr. D. B. Morison, Vice-President. 
(Concluded from page 461.) 

Junior Engineers called upon to Undertake Senior Re- 
sponsibilities.—A number (about 100 at the present time) 
of engineer officers of ‘‘ engineer” rank are borne ‘‘in lieu 
of chief engineers” upon various steam vessels, principally 
of the destroyer type, and are, therefore, called upon to 
perform the duties and undertake the responsibilities of 
‘*chief engineer” in boats fitted with complicated high 
speed machinery, developing in some cases as much as 





* Explanatory description relative to Fig. 21. The 
vertical straight lines 0, 1, 2... 12, drawn at equal 
distances, correspond to 12 positions of the ship on the 
wave; the positions 0 and 12 correspond to the crest of 
the wave ; the position 6 to the hollow ; the intermediate 
positions to orbital centres placed at a constant. dis- 
tance, as demonstrated by the sketch belonging to the 
diagram (Fig. 22). The wave is supposed to advance 
from left to right; the »ositive angles of inclination 
(+ 10 deg. + 20 on. + 30 deg.) correspond to the case of 
the ship being inclined to the right (from the normal to 
the upper surface); the negative angles correspond to 
inclinations to the left. The diagram gives, between the 
ordinates of a double curve, the limits of the moment of 
the couple acting upon the a. considering the weight, 
the buoyancy, and the forces of inertia developed by the 
wave motion, excluding those which arise from the oscil- 
latory motion of the ship relatively to the water. Such a 
couple is positive or negative, according as the ordinates 
are positive (upward the axis of the abscissz) or nega- 
tive. If the wave is supposed to proceed from right to 
left, only the numeration 0, 1, 2, . . . 12 must be inverted, 
and for the remainder the conventions above stated must 
be maintained. gO 

+ Paper read before the North-East Coast Institution 
of Engineers and Shipbuilders. 


9000 indicated horse-power. This arises from the fact 
that certain appointments in the Navy are considered to 
be of such importance that they require an officer of 
‘chief engineer ” rank to perform them and undertake 
the responsibilities connected with them ; but, as there 
are not sufficient officers of this rank in the Navy to fill 
these appointments, they fall upon junior officers of 
“engineer” rank, ‘These junior officers are thus called 
upon to bear the responsibilities of a rank senior to their 
own, while their daily rate of pay remains unaltered ; 
and should they be unfortunate enough to meet with any 
accident or breakdown while performing these higher 
and more responsible duties, it would undoubtedly pre- 
judicially affect their promotion to that higher rank, 
the duties of which they are already called - to per- 
form. This imposition upon junior officers of the duties 
and responsibilities appertaining to a senior rank, un- 
accompanied by the increased pay and privileges belong- 
ing to that higher rank, has no parallel in any other branch 
of the service. 

When a junior officer in any of the other branches is 
required to perform the duties of a higher rank, he has 
that acting rank conferred upon him, together with the 
increased pay and privileges attaching to it. 

This arrangement is particularly hard upon the engineer 
officers in the case of torpedo-boat destroyers, where the 
“‘engineer” has rarely less than three years’ seniority, 
and is the superior in age and relative rank of the com- 
—, who may be a sub-lieutenent of about 21 years 
oO t 
At the present rate of promotion an engineer does not 
become a chief ‘‘engineer” in Her Majesty’s service 
until he is from 38 to 40 years of age, and his promotion 
to “‘ fleet engineer” takes place eight years subsequently, 
viz., from 46 to 48. A fleet engineer has the same duties 
and responsibilities as a chief, but being an officer of 
greater experience, is usually appointed to the charge of 
the most important ships. He practically continues to 
hold the position of fleet engineer until retirement at the 
age of 55, as, although inspectors of machinery are pro- 
moted at the average age of 52, there are only 14 out of 
the total of 900 engineer officers in the entire British 
wre including home and foreign dockyards. The age 
at which an engineer is placed ‘‘in lieu of chief” is usually 
about 30, so that for eight years he may be called 
upon to undertake the great responsibilities of a position 
for which he gets absolutely no recognition, either in 
promotion, pay, or nominal rank. It is impossible not to 
admire the true British pluck of these officers, as, not- 
withstanding all their service disabilities and the anxiety 
consequent on the rapid development of steam engineer- 
ing in the Navy, which often involve radical changes and 
inevitable experiments, they do their work with dogged 
perseverance, and never give in until the intense nervous 
strain affects their health, which unfortunately is too 
often the case even in these times of naval peace. 

The fact that the Admiralty does not adopt the ob- 
viously just and fair course of promoting these junior 
officers to “‘ chief engineer” rank, would seem to indicate 
that such a policy would seriously deplete the junior 
ranks, and by destroying the proper proportions of the 
various ranks, would upset the traditional system of pay 
and promotion, and would draw attention to the inade- 
quacy of the annual supply of engineers. 

The monstrous injustice of this system would find a 
parallel in the merchant service if the chief engineer of 
one of our mail steamers were suspended, and the second 
engineer appointed to take up his duties and responsi- 
bilities, whilst still retaining the position and pay of 
second engineer. 

The men of the engine-room staff, more especially 
those of the stoker ratings, are trained to perform com- 
bative duties in connection with the armament, landing 
parties, &c., and they then come under the direct control 
of the executive officers, whose orders at all times take 
precedence over those of the engineer officers. 

The commands for the performance of these extra de- 
partmental duties are generally made in an arbitrary 
and unexpected manner, and when the engine-room staff 
is busily engaged upon important overhaul and repair 
work, whilst the ship is in port, and frequently completely 
disorganise the chief engineer’s plan of work. The fact 
that the engine-room complement at his disposal is 
diminished, however, in no way relieves him of his per- 
sonal cme sro ma for the execution of all work neces- 
sary to maintain the machinery ina state of efficiency. 

Courts Martial.—Courts martial for the trial of engi- 
neer officers for even technical offences are constituted 
entirely of executive officers, who are not qualified to 
understand the intricacies of vo vty technicalties. 
Without reflecting in the slightest degree upon the honour 
and integrity of the members of such courts martial,‘it may 
truly be said that they are necessarily quite incompetent 
to appreciate the significance of much of the evidence 
which it is their duty to sift and adjudicate upon. 

Prohibition of Communication with the Engineer-in- 
Chief.—The engineer officer is entirely cut off from direct 
communication with either the Board of Admiralty or 
the Engineer-in-Chief of his own department. His com- 
munications must all be addressed to the captain, who not 
only has power to comment upon, or even suppress, the 
document, but is by regulation obliged to have it tran- 
scribed and forwarded in his own name, so that the indi- 
viduality of the engineer officer is absolutely sunk. 

The conditions of the naval service no doubt demand 
that all official communications with the Admiralty 
should through the hands of the captain, and that 
he should have the right to comment upon them; but it 
is very doubtful whether it is in the interests of the 
nation that any communication from a responsible officer 
should be liable to suppression. It is impossible to 
conceive any good reason for the transcription of a letter 





composed by an officer whose educational qualifications 


certainly fit him to express his ideas intelligently, and to 
address the authorities in suitable language. © This jg 
only one illustration cf the systematic manner in which 
the individuality of the engineer officer is obliterated 
— on such occasions when blame has to be appor- 
tioned. : 

It will be seen that the vast responsibilities of the 
naval engineer are not accompanied by a corresponding 
power of control, or by adequate assistance for their 
proper fulfilment, nor does the position carry with it the 
rank or emolument due to its importance, and to the 
necessarily high qualifications and onerous duties of itg 
occupant. 

The Influence of the Engineer upon a Naval Action.— 
The influence of the naval engineer upon the result of an 
action can scarcely be over-estimated. The first essential 
of a modern warship is that she shall be able to steam, as 
and when er in conformity with the wishes of her 
commander, upon the expectations as to her powers, 
— have been created by the official data supplied 
to him. 

Any failure of duty on the part of the engineer, or lack 
of efficiency of the machinery, might render it impossible 
to place or maintain the ship in a position for effective 
action, or to make use of her armament. Therefore, the 
whole of the potential powers of the entire fighting 
machine are dependent, for their active development, 
upon the mobility of the ship and the workability of her 
armaments, for both of which the engineer is primarily 
responsible. 

n action the engine-room staff, closed down below the 
protective deck, amid a stifling atmosphere, are called 
upon to perform duties upon which the whole utility and 
safety of the ship may depend. The intense nervous 
strain created by the realisation of the grave, though un- 
known, dangers to which they are being subjected, is 
unaccompanied by the inspiriting excitement of battle, 
which so greatly enhances the human powers of endur- 
ance. Under these conditions, strict discipline, cool 
judgment, and an intimate knowledge of every detail of 
the vast maze of mechanism, are essential to the success- 
ful performance of the necessary duties. 

One cannot forget the lives which, even in times of 

ace, have been sacrificed in the engine-rooms of Her 

ajesty’s Navy—deaths displaying a noble devotion to 
duty, and resulting from explosions and accidents, appal- 
ling and horrible in their associations and effects, upon 
which it is painful to dwell. Such accidents must in- 
evitably occur with greater frequency in the stress of 
battle, when the entire mechanism is strained to the ut- 
most, and in view of the terrifying effects of escaping 
high-pressure steam there will, at times, be a great ten- 
dency to demoralisation. 

It is at these times that the immense value of the engi- 
neer officer will be made apparent. He is the man who 
alone can inspire or restore confidence, and who, by his 
skill, experience, and cool judgment can minimise the 
consequences of an accident and initiate the method of 
repair. It is he who, in moments of dire emergency and 
panic, when all others fail, will have to remain at his 
post, and face death if need be, in the fulfilment of his 
duty ; unstimulated either by the glory and glamour of 
battle, or by the hope of that personal distinction and re- 
cognition which fall to the lot of the ordinary combatant. 
Is it just or wise, in time of peace, to rob this responsible 
officer of that rank and authority which are so vital to 
the exercise of complete disciplinary control ; and then, 
in time of war, to place him in a position where, under 
the most difficult circumstances, he is called upon to 
exercise absolute control over men, who have been taught 
to regard the executive officer as the sole representative 
of plenary authority ? : 

he danger of such a policy is magnified by the fact 
that the members of the engine-room complement are 
mainly enlisted at an adult age, and having been sub- 
jected to naval discipline for only a short period, are 
lacking in that instinctive habit of unquestioning obedi- 
ence and self-repression which is so invaluable when duties 
have to be performed in the face of personal danger. 
Moreover, during an action, the engine-room staff are 
entirely removed from the jurisdiction of the executive 
officer, and the engineer officer has, therefore, to rely 
entirely upon his own personal influence to secure obedi- 
ence and induce discipline. . d 

The serious issues involved in the execution of their 
duties, the great potential dangers residing in the boilers 
and moving machinery, and the knowledge that any 
revealed error of omission or commission will be made 
the subject of a court martial, necessarily ——- a ver 
severe strain upon the responsible officers. Under suc 
conditions of life, contentment, enthusiasm, and freedom 
from avoidable causes of irritation, are essential to the 
maintenance of the human machine in a high state of 
efficiency. P ‘ 

It will be seen, however, that the naval engineer 18 
called upon to undertake grave personal responsibilities 
without adequate powers of control, and to perform 1m- 
portant and multifarious duties without = assist- 
ance. He is ever liable for blame, and sel om eligible 
for commendation. Under such dispiriting conditions © 
life, the conscientious performance of his mere duties 
becomes an act of almost heroic virtue. When young, he 
regrets having entered the service. When old, he = 
anxiously forward to the time when he will be permit 
to Jay down his heavy burden and retire from the ——. 
hoping that he may be fortunate enough to escape t : 
numerous pitfalls which beset his path, any one of whic 
may land him into a court martial, and envelop the oo 
mination of his career in an atmosphere of disgrace an 


humiliation. : ; 
This is the man whom the nation may require at any 





moment to perform, under circumstances requiring the 
greatest courage and devotion, 


duties which are vital, not 
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— : 
only to the safety and combative efficiency of the ship 
and her crew, but to the highest interests of the nation 
which it is their purpose to defend, and who may ba 
called upon to make the ultimate and greatest sacrifice 
which a man can render to his Queen and country. 

Grave Danger of Present Position, and Necessity for 
Prompt Action.—So long as the present serious state of 
affairs in the engineering branch of the Royal Navy is 
allowed to continue, there is undoubtedly a grave danger 
of disaster overtaking us in a naval war. The paper 
values of ships will not count in warfare, and 
should a ship be unable to steam in accordance with the 
requirements, she would not only run the risk of being 

ut out of action and falling a prey to the enemy her- 
self, but by being unable to fulfil her functions at the 
critical moment, she might endanger the other vessels in 
the fleet, and imperil the vital issue of a closely contested 
engagement. 

The conditions of modern naval warfare render it im- 
possible to make good defects in organisation, equip- 
meat, or personnel after war has been declared, because 
a naval war must necessarily be of short duration, and 
the high degree of skill and special knowledge required 
to fit the men in every department for the efficient per- 
formance of their duties cannot possibly be acquired in 
the short period of time available. 

It will be of far greater value if our efforts are pri- 
marily devoted to increasing the efficiency of our exist- 
ing ships, rather than to increasing their mere numbers 
and paper values, unaccompanied by the removal of 
those points of weakness, which at present make it im- 
coat to render our theoretical naval power really 
existent and effective. 

There is a tendency, even in some high and responsible 
quarters, to display a very spurious kind of calm which 
confuses preparation with panic ; but surely no merit can 
be claimed for the ‘‘too late” method, which ignores 
weak spots and defects until they are revealed at a 
moment of national danger; when, owing to the neglect 
of every precaution dictated by reason and duty, disaster 
mercilessly brings them into the full light of publicity, 
and necessitates the hurried and uneconomical expendi- 
ture of energy and wealth; with the result that, even at 
the best, the nation is robbed of many initial advantages, 
— be gained had the remedies been opportunely 
applied. 

Public ignorance regarding such questions as that 
which is the subject of this paper renders it dangerously 
easy for the responsible authorities, by means of specious 
arguments and incomplete statements, to create a feeling 
of public confidence which is quite unwarranted by the 
true facts of the case. The experiences of the past do not 
encourage thinking men to repose blind confidence in those 
who are at any given time, according to the vicissitudes of 
party politics, entrusted with the safe-guarding of our 
empire. Our whole national history teaches us that 
reforms, no matter how obviously essential, are rarely 
brought about otherwise than by the force of organised 
and intelligently directed public opinion. 

Unfortunately the questions at issue are, to a great 
extent, so special and technical that, by the means 
hitherto adopted, it has been impossible to educate 
public opinion up to that state of enlightenment which 
alone can endow it with intelligent activity and deter- 
mination; and disaster would seem to be necessary in 
order to convince the responsible authorities that reforms 
yo absolutely necessary in the engineering branch of the 

avy. 

The executive branch, which alone is represented on 
the Board of Admiralty, is, to quote tho words of one of 
its own members, ‘‘a close corporation,” which is very 

- jealously guarded, in strict conformity with traditions 
and ultra-Conservative principles that are in many respects 
irrelevant to, and out of harmony with, the requirements 
of a modern steam Navy. The interests of the nation 
demand that the Navy shall be constituted and adminis- 
tered in accordance with those principles which are best 
calculated to conduce to the attainment of maximum 
efficiency, and traditional prejudices should not be per- 
mitted to interfere with the institution of reforms which 
are obviously necessary for the welfare of the Empire. 

The existing difficulties and defects were recognised 
more than 20 years ago in the early stages of their 
growth, by such prescient and liberal-minded authorities 
as Admiral Sir Cooper Key, Admiral Followes, and Sir 

ward Reed ; and the necessity for drastic reforms in 
the engineering branch of the Royal Navy has been con- 
stantly urged during the whole of the subsequent period, 
but unhappily without any effect whatever. 

In more than one instance, those who have in their 
public utterances recognised the need for reform have 
passed into the highest administrative position at the Ad- 
miralty ; but strange to say, they have hitherto failed to 
ve any practical effect to the beliefs which they had 
ormerly expressed. 

It is an interesting and significant fact that, as far back 
id the year 1876, an Admiralty Committee, under the 

airmanship of Sir A. Cooper Key, which was appointed 
to inquire into the condition of the engineering branch, 
aed bagrer mane f as follows: ‘‘The chief engineer 
as a large body of men under his immediate orders, 


many of whom are quartered at guns, and have to take|d 


an active part in action, His duties are in many respects 
Senative. We are, therefore, of opinion that engineer 
olicers should in future be classed with the military or 
executive branch of the profession, among those who 
would not on any occasion succeed to command.” That 
et recommendation has not, up to this day, been 
adopted, although during the 23 intervening years 0 
maction, the necessity for the change has become daily 
— by the rapid development of the new con- 


Tvis surprising —indeed, it is alarming, but nevertheles: 


true—that in spite of the undeniable importance of the 
questions at issue, and in defiance of unmistakable evidence 
of the urgent need for their satisfactory solution, the Ad- 
miralty have, up to the present time, given no sign of 
their appreciation of the position, or of any sincere in- 
tention to rectify it. Such apathy is inexplicable, in the 
face of an array of facts which should constitute the 
strongest incentive to action on the part of a public de- 
partment which has no legitimate interests to serve but 
those of the nation, and whose first duty it is to place the 
Navy in the highest possible state of efficiency and pre- 
paredness for the performance of its ultimate momentous 
functions. 

With a determined persistency, every effort is being 
made to retain a system which has long outlived the con- 
ditions under which it was created, and which is quite 
unsuited to the present requirements of the service. It 
is, therefore, not surprising to any unprejudiced mind 
that the present state of things has ca’ a feeling of 
intense dissatisfaction to permeate the ranks of the naval 
—— which strikes at the very root of efficiency; 
and, were the true state of affairs known and realised by 
the general public, there would be a natural anxiety and 
a disturbance of confidence which, unfortunately, would 
be only too well justified. 

This question cannot be ignored. It is a grave national 
danger, aud an immediate solution is imperative, in 
view of our vast and increasing Imperial responsibilities, 
and of the large number of high-powered complicated 
ships of war now in course of construction, for which it 
will be impossible to find engine-room complements of 
adequate numbers, skill, and experience. 

In view of their special ability to understand the 
nature and full significance of the more or less technical 
questions which are at issue, it is a duty which the en- 
gineering professions owe to the country to lend their 
powerful advocacy to the cause of reform. That duty 
devolves with particular directness upon marine engineers, 
and members of this and kindred institutions. The gravity 
of the question demands their attention. Let them 
speak with no uncertain voice, and give to the nation the 
banefit of their life’s experience, and their true and fear- 
less estimation of this national danger. 

In order to fulfilany useful purpose, their support must 
be active, and must take the form of arousing professional 
and lay interest in the subject, by collecting and dis- 
seminating useful information as to the facts of the case, 
and by bringing the subject under discussion at the 
meetings of the various a institutions. Such 
action can be effectively undertaken only by an organised 
body; and the writer would venture to suggest that a 
committee, representative of the engineering profes- 
sions of the country, should be formed to deal with the 
matter. 

There could be no better conclusion to this paper than 
the following impressive and eloquent passage, extracted 
from one of those famous letters which Sir E. J. Reed 
wrote to Zhe Times in 1877: ‘‘If this Navy of which I 
am writing belonged to the few politicians and admirals 
who regulate it, we might smile at the absurdity of such 
arrangements, and there leave the matter. But... 
the Navy of Britain belongs to the people of Britain, and 
the depression—I would even say the degradation—of a 
class of officers upon whom its efficiency and glory must 
so largely depend in future, is a matter of the most 
serious public concern. ... It is shameful to leave an 
evil of this kind to wait for redress until the engineers 
themselves require and demand it. Their interest in the 
matter, however great, is only secondary: it is for the 
country’s interest that the position of naval engineers 
should be raised to a level corresponding to the greatness 
of their present trust, and to the weight of their enlarged 
responsibilities.” 

ADDENDUM. 


Since the above paper was written, the statement of 
the First Lord of the Admiralty, explanatory of the 
Navy Estimates for 1900-1901, has been published, and 
it contains the following passage referring to engineer 
officers : f 

**The promotion, status, ani pay of engineer officers 
have been recently considered by a committee of the 
Board, with the result that the following changes have 
have been approved : The list of chief inspectors of ma- 
chinery has been increased from 5 to 8, and that of in- 
spectors of machinery from 8 to 13; the Engineer-in- 
Chief has been given the relative rank of rear-admiral : 
the rank of staff engineer has been abolished ; chief engi- 
neers will rank with lieutenants of eight years’ seniority, 
instead of, as now, with, but after, lieutenants ; and engi- 
neers on promotion will rank with lieutenants instead of 
with but after. In other respects the relative rank of 
engineer officers remains unchanged. Engineers will be 
given a new scale of pay, viz. : 


On promotion Pe oss 103. a day 
After four years ... we ea RSs 1 ae 
» eight years... 3a oe ia? Ree 


—and the allowance of 1s. a day at present paid to 

senior engineers for all ships will be replaced by a scale 

varying according to responsibility from 1s to 23. 6d. a 
a x 


t will be seen that the changes pro: are of a 
trivial character, and leave untouched all the questions of 
vital importance. 

It is difficult to conceive the spirit which prompts re- 
sponsible ministers and public officials to deal with 
national interests in a manner which savours of levity ; 


f | and which would appear to indicate that their chief object 


is to stifle criticism by granting minor concessions, and so 
create an a. in the public mind that the entire 





uestion has been thoroughly considered and effectively 
dealt with. 


APPENDIX A. 
CoMPARATIVE Costs OF ENTERING THE VARIOUS 
CoMMISSIONED RANKS OF THE Roya Navy. 


The following interesting extracts from a letter of a 
retired naval officer were given in the Naval and Military 
Record of September 29, 1898, making a comparison 
between the expense of educating two of his son—one for 
the engineering branch, who started his Keyham course 
at 16, the other for the medical branch of the Navy 
at 17. He says: ‘‘My estimate, based on actual figures, 
and there is no stint in either case,” is as follows : 


Engineering Branch.—(Boy starts at 16.) 


£8. d. 
Entrance examination 100 
Five years’ course at 402. 200 0 0 
Uniform at start Pa sed 50 0 0 
Plain and underclothing _.... aa BRU 
Recreation fund (partly compulsory) 
five years As pee aaa Fe 25 0 0 
Books, stationery, modela, instru- 
ments ... aS ats ees ate 50 0 0 
Annual expenses, washing, &c., plain 
clothes, uniform, and details, 40/. 
perannum ... iis tiie coe | ROBES 
576 0 0 


Medical Branch—(The Boy started ’ 17). 
8. 


School for one year... aie Oe 
Matriculation examination ... oe 1 
Hospital fee (London Hospital) ... 105 
Examination fees, registration, &c. 49 


Instruments, anatomical dissections, 
books, &. .... a aha aes 50 

Plain clothes (renewal of), washing, Ps 

Board and lodgings (allowing for 
holidays, &c.) ‘ck nt bee? ae 

Examination for entrance into Navy 1 

Details not recollected mee si 40 

606 0 0 


This parent adds: ‘‘In each case I do not include 
cost of uniform for entry as a commissioned officer ; 
though any one can see that the cost for the engineer, 
due to the rough usage in connection with machinery and 
duties generally, must be more than the cost to surgeon 
for his walk to the sick bay a few times a day.” 

These figures are, of course, subject to a little fluctua- 
tion, according to the views of parents as to what is 
necessary, but this would not affect their proportions. 

Another letter in the Naval and Military Record, same 
date, says: ‘‘ A doctor in the service sent a friend a copy 
of the Lancet (the Students’ Number), in the editorial of 
which the writer states that for 400/. a boy could 
graduate.” It could be done for even less. 


EXxcuTIve BRANCH. 
Now let us D gene: at the cost of training on H.M.S. 


coo SoS © ecco 
occoo coc co coco 


Britannia, and until independent. (Boy enters 14} to 
154, average 15.) 
£s d. 
Entrance examination ats sia 100 
Fees, four terms at 25/. re son. Ae ee 
Outfit at start ... oe Sem pe 50 0 0 
Plain and underclothing for five 
years. ... aap pe a sit 50 0 0 
Books, stationery, instruments, sex- 
tant, &c. ? 45 0 0 


Annual expenses, washing, renewals 
of uniform and plain clothes, &c., 





for four years at 402. perannum... 160 0 0 
Allowance of 50/7. per annum, com- 
raed for 3? years after leaving 
ritannia, till rank of sub-lieu- 
tenant is attained <i .. 187 10 .0 
593 10 0 
Deduct one year’s schooling, from 
15 to 16, which the engineer 
student, doctor, and paymaster 
have to pay ... i) pit Py ae Bet 
493 10 0 


PAYMASTER’S BRANCH. 


Expenses of clerks entering the Navy on same scale as 
preceding estimates. (Over 17, and under 18.) 


£s. d. 

One year extra at school af oc. See Os 

Examination fees ... .. rr 200 
Possibly one half-year, if not passed 

at first trial ... aS “ae ae 50 0 0 
Medical examination, and expenses 

to London and back for same 10 0 0 
Allowance by parent for first year 

till appointed assistant clerk ... 20 0 9 


182 0 0 
pape trong 45 12 0) 
ay from 18 to 5 
. Bu? .. 32 6¢o; SEe 


63 8 0 
Parents are only out of pocket 637. 83. 
APPENDIX B. 
DESCRIPTIONS OF THE MaAcurinery Or TyPIcAL BRITISH 
WARSHIPS. 


The steam screw frigate, H.M.S. Agincourt, was built 
about 1865. Her engines were of the horizontal cylinder 
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return connecting-rod type, the two cylinders being each 
101 in. in diameter, with a 54-in. stroke. 

The steam was supplied, at a pressure of 25 lb. per 
square inch, by ten rectangular return-tubular boilers, 
having 40 furnaces. 

Her nominal horse-power was 1350, but on her trial 
trips her engines developed 6867 indicated horse-power at 
614 revolutions per minute. ‘ 

‘The engines were very heavy, and were fitted with jet 
condensers. 

The auxiliary engines were only three in number. 

There was no mechanism in connection with the arma- 
ment, 

The first-class twin-screw battleship, H.M.S. Ven- 
geance, has a displacement of 12,950 tons, and is fitted 
with two sets of triple-expansion engines, which are 
capable of developing 13,500 total indicated horse-power, 
with natural draught. 

The maximum speed of this vessel is 18 knots. 
The cylinder diameters are 30 in., 49 in., and 80 in. re- 
spectively. The stroke is 51 in., and the engines run at 
108 revolutions per minute. The steam is generated at a 
pressure of 300 lb. per square inch by 20 Belleville water- 
tube boilers, fitted with economisers, and is reduced at 
the engines to 250 1b, per square inch. The auxiliary 
machinery, consisting of 78 engines, is as follows : 

2 starting engines. 2 turning engines. 

4 main circulating engines. 2 auxiliary circulating engines. 
2 hotwell engines. 6 feed engines. 

4 fire engines. 1 workshop engine. 

5 furnace air pumping engines, 4 distilling engines. 

3 dynamo engines. 2 steering engines. 

4 air compressing engines. 2 boat-hoist engines. 

2 refrigerator engines. 1 drain tank engine. 

2 capstan engines. 2 coal-hoist engines. 

6 ash-hoist engines. 8 ventilating engines for ship. 
2 ventilating engines forengine- 6 ventilating engines for boiler- 


room. room. 
3 hydraulic pressure steam en- 4 hydraulic engines for barb- 
gines, ettes. 


The armament consists of four 12-in. and twelve 6-in. 
guns, and about 38 smaller guns, including Maxims, and 
two submerged torpedo-tubes. This ship carries three 
steamboats and 19 torpedoes. 

Exclusive of the two sets of main engines and their 
direct-driven air pump, the chief engineer has under his 
charge 78 auxiliary engines and machines, the machinery 
of three steamboats, two submerged torpedo tubes, and 
19 torpedoes, together with the mechanism of the whole 
of the gun mountings and the innumerable watertight 
doors and compartment, flooding, and pumping arrange- 
ments fitted throughout the ship. 

The first-class cruiser, H.M.S. Terrible, has a displace- 
ment of 14,200 tons, and is fitted with two sets of triple- 
expansion engines, os 25,000 total indicated 
horse-power with natural draught, and propelling the 
ship at a maximum speed of 22 knots. The dia- 
meters of the high and intermediate-pressure cylinders 
are 45 in. and 70 in. respectively, and there are two low- 
pressure cylinders, each 76 in. in diameter. The stroke 
is 48 in., and the engines run at 112 revolutions per 
minute. The steam is generated at a pressure of 260 Ib. 

r square inch, by 48 Belleville water-tube boilers, and 
1s reduced at the engines to 210 lb. per square inch. The 
auxiliary engines and other machines, exclusive of arma- 
ment mechanism, are 93 in number, viz. : 

6 main feed engines. 2 evaporator pumps. 

8 auxiliary feed engines. 18 fan engines. 

4 main circulating engines. 4 air compressing engines 

2 auxiliary circulating engines. 1 refrigerating engine. 

2 hotwell ome 12 ash-hoist engines. 

4 fire and bilge engines. 2 coal-hoist engines. 

2 reversing engines. 2 boat-hoist engines. 

2 controlling pumps forfeed en- 1 workshop engine. 
gines. 2 turning engines. 

2 steering engines. 12 air furnace engines. 

8 electric light engines. 2 capstan engines. 

The armament consists of two 9.2-in., twelve 6-in., 
eighteen 12-pounder, and a number of smaller guns and 
Maxims, and four submerged torpedo-tubes. The ar- 
moured cruiser, H.M.S. Drake, which is now building, 
will have a displacement of 14,100 tons, and a total indi- 
cated horse-power of 30,000 when working with natural 
draught. Her — is to be 23 knots. The torpedo- 
boat destroyer H.M.S. Mermaid is a representative 
specimen of a batch of 12 new boats. Her displace- 
ment is only 320 tons, but she is fitted with twin-screws 
driven by two sets of triple- expansion engines, each 
19in., 29in., and 46in. in diameter by 18 in. stroke, 
developing under forced draught no less than 6541 total 
indicated horse-power when running at 400 revolutions 
per minute. Under these conditions, the speed attained 
on the measured mile was 30.98 knots, and the speed 
maintained during a three hours’ run was 30,833 knots. 
Her auxiliary machinery, consisting of 18 engines, is as 
follows: 

2 circulating engines. 
4 feed engines. 
1 bilge engine. 


1 electric light engine. 
1 distilling engine. 
l capstan engine. 

1 steering engine. 2 starting engines. 

1 air-compressing engine. 4 fan engines. 

The torpedo-boat destroyer, H.M.S. Express, now 
building, is to be fitted with engines capable of deve- 
loping 9250 indicated horse-power under forced-draught 
conditions. 


APPENDIX C. 


STATEMENT OF THE CHANGES IN ORGANISATION, &c., 
WHICH THE ENGINEER Orricers, Royat Navy, Con- 


stpER NECESSARY TO PLACE THEIR DEPARTMENT UPON 
AN Erricrent Foorine. 
The Engineering Branch of the Royal Navy.—The engi- 
neer officers of Her Majesty’s fleet consider it their duty 
to make known to all those interested in the efficiency of 





the Navy, the intense dissatisfaction evens amongst 
them with regard to the unduly subordinate position 
their department holds in that service. This dissatis- 
faction is of long standing, affects all ranks and ratings, 
and, owing to the development of modern ships of war, 
leads those officers who are responsible to entertain grave 
doubts of the ability of their department to bear the 
stress to which it must be subjected during actual 
are. 
The causes of dissatisfaction are : 
1. Engineer officers are still classed as a civil branch of 


the Navy. They have no executive control in their own 
department, and have no power to award even minor 
punishments. 


The officers are not permitted to sit on courts martial 
when an officer or man of the engine-room department is 
being tried for departmental offences. 

2. The rank held by these officers is, age for age with 
the executive branch, unsatisfactory, considering their 
great responsibilities. The number of officers, too, in the 
highest ranks of taese branches is disproportionate, as 
there are only 14 engineers out of a total of nearly 900 
ranking with captains, who number 189 out of a total of 
1786 commissioned officers of the executive. There are 
also 65 flag officers on the active list, with the most 
junior of whom not one engineer officer has equal rank. 
There is, therefore, an officer of or above the rank of 
captain for every seven commissioned executive officers, 
whilst in the engineering branch there is but one of cap- 
tain’s rank for every 69 engineer officers. 

3. The engineering branch has not a single representa- 
tive on the Admiralty Board, notwithstanding the fact 
that it has a personnel of about 25,000, and responsi- 
bilities in connection with nearly the whole of the 
matériel. 

4. The pay of these officers generally, more especially 
on promotion to the rank of ‘‘engineer,” and while serv- 
ing in that rank, is quite inadequate. 

5. The compulsory retention of engineer officers beyond 
the age of 50 is detrimental to the interests of the service, 
and causes a serious block in the promotion of officers 
from the rank of ‘‘engineer.” 

6. Engine-room complements are too small to carry 
out the work of the department under high rates of steam- 
ing, or under such stress of circumstances as may be 
expected during war time. 

7. Writers are not allowed to the chief engineers of Her 
Majesty’s ships, consequently highly-trained officers have 
to be employed for merely clerical work. There is no 
regulation which insures that specially suitable persons 
for charge of engineers’ stores shall be included in the 
engine-room complements. 

8. Stokers are not eae re-engaging pay as is now 
given to the seamen class. 

Engineer officers are agreed that the following remedies 
would greatly increase the efficiency of the Navy: 

1. A corps of Royal Naval Engineers should be formed, 
and ¢ as a military branch of the Navy, the officers 
being executive in their own departments, and admini- 
stering minor punishments. ' 

On rd ship the senior officer of the Royal Naval 
Engineer corps would be responsible for the discipline 
and conduct of his staff to the captain direct. The engine- 
room ratings in the naval dépéts would be under the 
entire charge of the Royal Naval Engineer officers, who 
would be solely responsible for the training and distribu- 
tion of their men. 

An officer of the Royal Naval Engineer corps to sit on 
courts martial when an officer or man of the corps is being 
tried for departmental offences, 

2 and 3. The titles and mode of promotion tu be : 


Corresponding Age of Deck 
Officers. 
Cadet & Midshipman, 14} to19. 
19. 


Sub-Lieutenant, 
Lieutenant, 19 to 22. 


Titles and Age. 
Cadet, R.N.E., 16 to 21.. ee 
Sub-Lieutenant, R.N.E£,,21 .. 
Lieutenant, R.N.E., 24 to 25 .. 
(To commence counting senior 
time). 
Lieutenant of 8 years, R.N.E., 

32 to38 .. en aA os 
=: R.N.E. (No. kept 

a’ ee oe oe oe 
Captain, R.N.E. {by selection) Captain (by selection), 
Rear-Admiral, R.N.E, (five in 

number .. oi as -. Bear-Admiral (by rotation). 

Officers of the Royal Naval Engineer Corps to rank 
with the deck officers according to date of commission, 
with uniform the same as now worn by those officers, but 
with distinction cloth. 

The engineer-in-chief to rank as Vice-Admiral. An 
engineer officer to have a seat on the Admiralty Board. 

he number of captains, Royal Naval Engineers, to 
be 25—For service at the Admiralty, in the fleet and 
dockyard reserves, the dockyards, dépéts, Royal Navy 
Engineers’ College, &c. 
_ 4. A Parliamentary Committee to be appointed to 
inquire into, and adjust, the pay and retirement of the 
officers of the Royal Naval Engineers corps. 

_5. Officers of the rank of Commenter, Ravel Naval En- 
gineers, to be permitted to retire at the age of 50. 

_ 6. The complements of the engine-room departments 
in Her Majesty’s ships to be increased, until a condition 
of safety has been attained. 

7. A writer, recruited from the department, to be added 
to all engine-room complements. A definite rating called 
(for example) ‘‘ Yeoman of Stores” to be established, 
similar to that of stoker-mechanic, with an allowance 
we hg in Jegp oes - 

. Stokers to be granted re-engaging » aS now given 
to the seamen class. 3 “ 

Explanatory.—Naval engineer officers are of opinion 
that in consequence of the enormous increase in their re- 
sponsibilities, more especially in the event of war, the 
time has now arrived for their position on board Her 


Lieutenant of 8 years, 27 to 30. 


Commander (by selection). 





Majesty’s ships to be strengthened, and their full val 
officially recognised, so that they may be able to pestle 
their duties in a manner worthy of the best traditions of 
the service. 

The engineer officers are convinced that the best way 
to achieve this result would be by the formation of 9 
separate corps of naval engineers, by levelling up the 
rank of officers, and by aps pe executive titles indica. 
tive of the executive nature of their duties. 

_The habit of command and proper control by the en- 
ing officers of their subordinates is actually hampered 

y the present constitution of the engineering depart. 
ment, which does not permit these officers to assume an 
executive authority over their men, nor give them the 
power to reward meritand punish misconduct. This want 
of power is more especially felt when the offences are of 
a technical nature connected with matters relating to 
machinery or the duties of the engine-room, the gravity 
of which can be best appreciated by the officer in charge 
of the we gr aay department. The engine-room ratings 
never feel that their own officers have any power over 
them which can compare with that pet f by the deck 
officer, who is frequently a perfect stranger to them until 
they are—according to the rules of the service—brought 
before him by the engineer officer for some irregularity 
demanding investigation and necessary punishment. This 
absence of direct control on the part of these officers under. 
mines their self-confidence, and its reflex action on 
the men, who are always quick to notice any signs of 
inferiority in the status of their departmental officers, 
They, therefore, cannot be expected to acquire the proper 
feeling of respect for the officer who is so little trusted 
that he cannot be allowed even to award minor punish- 
ments for offences committed almost immediately under 
his own eyesand in his owndepartment. It is important 
toremember that the whole of the men of the engineer- 
ing branch join the Navy at an adult age; they go to 
sea without ry | previous acquaintance with their duties, 
and have not had the opportunity of acquiring during 
their youth those habits of order, discipline, and strict 
obedience which are so valuable a feature in the training 
of the seaman class who enter the training ships as boys. 
In all newly-commissioned ships at least one-third of the 
stoker complement consists of these raw recruits, while 
of the remaining two-thirds many are frequently of 
scarcely more than one year’s service. 

The necessity for executive rank in the engineering 
branch was recognised as long ago as 1876 by the com- 
mittee presided over by the late Admiral Sir A. Cooper- 
pf 3 which, after an exhaustive inquiry, recommended 
“that the engineer officers should classed with the 
executive or military branch among those who would not 
on any occasion succeed to command.” If such a change 
were necessary then, how much more so is it at the pre- 
sent day ? 

The naval engineer holds relative rank only, and in 
many grades his uniform—the outward sign of the esti- 
mation in which he is held—advertises his inferior posi- 
tion, and tends to weaken his authority in the eyes of his 
subordinates. The officers of the rank of ‘‘engineer” 
may be quoted as an example of this. Many of these 
officers (over 100 at the present time) are performing the 
duties of ‘‘chief engineer” in various small vessels, prin- 
cipally the ‘‘destroyer” type, where the horse-power is, 
in some cases, as high as 10,000; yet it will hardly be 
credited that a large number of them have rank to with, 
but after, the most junior lieutenant or surgeon, and, in 
addition, advertise this fact on their uniform. Itis a 
fact that these officers cannot attain, until 11 years after 
the completion of their training, the rank and pay that a 
medical officer is ted on entering the service. Can it 
be wondered at, that with their great responsibilities and 
lack of official appreciation, this particular grade of naval 
engineering is very discontented ? 

Further, at the Admiralty, the noe foe of the 
largest steam fleet in the world, the head of the engineer- 
ing branch is not admitted to the councils of the Admi- 
ralty. Surely, with the experience that has recently been 
gained, it is time that an engineer officer of high rank 
had a seat on the Ades tasied itself. 3 

The duties of a naval engineer in Her Majesty’s ships 
at sea are (especially during his junior service) of a very 
trying description physically; and the result is that by 
the time he arrives at the age of 50 the average officer 
would be quite unfitted to stand the immense strain 
which modern warfare would entail. Another reason 
for — optional retirement at 50 years of age, 18 
to facilitate the flow of promotion among the junior 
a in which at the present time there is a most serious 

ock. 

In submitting this statement, the engineer officers do 
so with an earnest concern for the wong f of their de- 
partment. It is with them no question of a desire to 
diminish in any way the authority of the executive: in 
support of which statement they feel justified in referring 
to the loyal and zealous performance of their duties under 
many disabilities, as a comparatively new branch of the 
Navy, and amid the trying conditions incidental to the 
rapid development of engineering for warship purposes. 
These officers maintain that, in accepting the responsi- 
bilities of their position in their country’s defence, they 
deserve equal honours with the other branches of the 
fighting services. . 

The engineer officers unhesitatingly submit that the 
marks of inferiority which have for so long been the bitter 
portion of their profession should be removed, so that 
they may be proud of belonging to the Navy, and of the 
uniform they wear. They are convinced that nothing 
short of a full recognition of the value of the engineer- 
ing department, and its ps grag reorganisation, 
enable it to properly to fulfil its onerous functions, on 
— * efficiency of the British Navy must so largely 

lepend, 
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THE DESIGN OF ROTARY 
CONVERTERS. 


By H. F. Parswatt, M. Inst. C.E., and 
H. M. Hoparr. 
(Continued from page 244.) 
Runxivc Conpirions ror Rotary CoNnvERTERS. 
Tue conditions relating to starting rotary con- 
yerters have been considered in a previous article 
(see ENGINERING for February 23, 1900, page 241). 
‘After being finally brought to synchronous speed, 
there remain various adjustments requisite to secure 
the most efficient performance, and to adapt them 
to best fulfil the special requirements. 
Phase Oharacteristic.—The term phase charac- 
teristic is generally applied to a curve plotted with 


Fig. 46. 
Corwerter. 
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field excitation (preferably expressed in ampere- 
turns per field spool), for abscisse, and with 
amperes input per collector ring, as ordinates. 
Such a curve had been given for no load in Fig. 32, 
on page 197,* of ENGINEERING, for February 9, 
1900, and from an examination of it one learns that, 
atnormal voltage between collector rings (310 volts 
in the machine in question), and a field excitation 
of 6.4 amperes (5800 ampere-turns per pole), there 
Was required only about 80 amperes per phase to 
run the rotary converter unloaded. This is the 
condition of minimum current input ; with weaker 
field excitation the current lags, and with stronger 
excitation it leads, in both cases increasing rapidly 
1 amount with the varying field excitation. The 
curve shows that with no field excitation, the cur- 
tent per phase increases to about 2100 amperes, 
and it also reaches approximately this same value 
with twice the normal Rel excitation. 

the current is in phase at the point of minimum 





Bs * 
We reproduce this block on the next page in order to 
Save the reader the trouble of referring back. 


equal to the sum of the no-load 
WNo-Load Losses. 


Friction and collector C?R losses 





NO LOAD PHASE CHARACTERISTICS. 
of 900Kw. 25 Gyclee 500 Volts 
Three Phase 





NO LOAD PHASE CHARACTERISTICS. 
of 900Kw. 25 Cycles. 500V0Us. 








Core and stray losses at normal voltage = aoe watts 
Shunt field self excitation = 6.4 x 500 = 3,200 ,, 


Constant 


Power Factor. 


10 11 12 


(S310) 
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Amperes per phase (7. ¢., enter- 
ing each collector ring) = 


10,400 ; 
Semmaie ae AN. ... = 58 amperes 
180 ” 
Hence we have an unac- 
counted-for balance of 80 — 
58 we ty ite io SB. 


This is due partly to a difference in 
the wave forms of the generator and the 
rotary, but chiefly to so-called ‘‘ surging ” 
effects, and will a varying value, de- 
pending upon the motive power driving 
the generating alternator, and upon the 
methods employed to limit the effect. It 
will be considered in a subsequent para- 
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Amperes Input per Collector Ring. 


current input, then the ha og input will be oe entering a collecting ring corresponds to 
oss. 


5 = 580 amperes in the armature conductor. 

Resistance of armature between commutator 
brushes has been given as .005 ohm at 60 deg. 
Cent. = R (page 197 of ENcrnzER«NG for February 9, 
1900). 





Total no-load losses ... .. = 31,200 . ‘ 
nate Ty ae Then the resistance of one branch (i.e., one side 
™ ate oe Eee See eae ... = 10,400 ,, of the A) will be 1.33 R=.0067 ohm.* 
Y” voltage =—_ ... «se = 180 volts In each branch there will be a C?R loss of 580? 


PHASE CHARACTERISTICS. 


of 125Kw. 35Gycle. 115Vole 
Three Phase Rotary Converter. 





Power Factortv terms of Ampere Turns per Field Spool. 
ug Corre: Povervial of 75 Volts beaveerv 


#00 1600 2000 


2600 2000 = 8500 000 
- Ampere turns per Field Spool. 


1g. 98, PHASE CHARACTERISTICS. — 
of 125 Fw. 30 Gycle. 115 Volu 
Constant Alternating Garrent Povential of 
75 Volts betweerv rugs. a 















ht 500 «6000 500 2000 2500 «8000 «8600 «= 4000S: 4600 


psu ..,, Ampere Turns per Field Spool. 


graph. 1 
eglecting the ‘‘ surging ” effect, for a given field | x .0067=2250 watts, and therefore a total arma- 


excitation, the power factor of the incoming current | ture C’R of 3 x 2250=6750 watts. The field exci- 


may be estimated. Thus the curve of Fig. 32 shows 





* Proof that, if R = armature resistance between com- 


that with the excitation of 3.2 amperes (half the | mutator brushes, then 1.33 R = resistance of one side of 
normal excitation) there is an incoming current | the a. 


of 1000 amperes per phase. 


One thousand 


Take the case of the present rotary. It has 12 poles, 
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tation with regulating rheostat losses will be one- 
half its former value, i.e., 1650 watts. The core 
loss and friction remain substantially as before, but 
the collector C*R loss is increased by 500 watts. 


Summary. 

Watts. 

ArmatureC?R _... 6,750 
Field self-excitation 1,650 
Core and stray losses pe a 20,000 
Friction and collector C?R losses 8,500 
Total of losses 36,900 

12,300 


Total per phase... je ‘i ee 
Volt amperes input —_ = 580 x 310 


123 
ce ‘actor = ——~ = .068 
Hence power f: r 50 


Similar calculations for other values of the 
field excitation, give data for plotting other 
phase characteristic curves for no load, that is, 
for no output from the commutator. Thus in 


Observed . 
PHASE CHARACTERISTIC 
or, 800 Kw. 26 600 Volts 
Three Phase Converter. 









g. 32. 


Volts A.C. 


Am peres Altg. Current . 


(5142 8) 


Amperes in Field 


Fig. 46 the power factor is plotted in terms of the 
field excitation ; and in Fig. 47 in terms of the 
amperes input per collector ring. These curves 
have all corresponded to no load, but other phase 
characteristic curves may be obtained for various 
conditions of load. 

In Fig. 48 are given phase characteristic curves 
at no load, half load, and full load for a 125-kilowatt 
rotary converter. It will be observed that the 
phase characteristic curves with load possess the 
same general features, as the curve for no load, 
though less accentuated. 

In Fig. 49 these curves are transformed into 
three others in which the power factors are plotted 
in terms of the field excitation ; and in Fig. 50 the 
power factors are plotted in terms of the amperes 
input per collector ring. 

Figs. 46, 48, and 49 show the importance, 
especially with light loads, of careful adjustment 
of the excitation. The power factor falls off very 
rapidly indeed with variations of the field excita- 
tion from the normal value. However, with load, 





and a multiple-circuit single winding. Therefore there 
are 12 paths through the armature from the positive to 
the negative brushes. There are 576 total turns on the 
armature. Hence each of the 12 paths has 48 turns. 
R =the resistance of the 12 paths in parallel ... 12 R = 
resistance of one path of 48 turns. But between two col- 
lector rings the 576 total turns are divided into three 
groups of 192 turns each. One side of the A is made u 


of one such group arranged in six parallel paths of > 


“ 32 turns each ; 32 turns in series will have a resistance 
0 


— x 8R= 
rie R=8R, 


and six paths in parallel vill have a resistance of 8R 
= 1.33 


A. Q. 2. D. 

Any difficulties in understanding this subdivision of 
the winding into groups and parallel paths ma; re- 
moved by a study of the winding diagram for the mul- 
tiple-circuit single winding shown in Fig. 8 on page 449 
of EnervgerinG for October 13, 1899. Analogous inves- 
tigations of two-circuit single windings, and of multiple 
windi of both the two-circuit and multiple-circuit 
type, will yield the same result, ¢.¢., that the resistance 
of one side of the A is equal to 1.33 R for three-phase 
rotaries. For an examination of these latter cases, one 
9 and 10 
tober 13, 


B, _ this equals the resistance of one side of the 


may make use of the winding diagram of Fi 
a 449 and 450 of ENGINEERING for 
1899. 





the variations are comparatively moderate, and field 
regulation can then pe aac em be employed as 
a means of phase control ; and through the inter- 
mediation of line and armature inductances, some- 
times aided by auxiliary inductances employed for 
the express p , a considerable working range 
of voltage at the commutator of the rotary con- 
verter, may be obtained. Ss 
This brief description of the phase characteristic 
curves, permits of now explaining, in a rough, prac- 
tical way, what causes the current to lag or lead 
with varying field excitation, and also what controls 
and determines the extent by which it shall lag or 
lead. Suppose a generator, say by hand regula- 
tion of the field excitation, is made to furnish 310 


Fig. 50. 


say, to one-half, then, since there is still the same 
terminal voltage, it follows that there must also be 
the same flux M impelled through the same mag. 
netic circuit. The remaining part of the required 
magnetomotive force has, therefore, to be sought 
for elsewhere. It is, in fact, furnished by a lag- 
ging armature current which then flows into the 
collector rings. This component does no work, 
hence it is 90 deg. out of phase. The resultant 
current is composed of the energy component which 
overcomes the losses, and this wattless current. 
Thus, in the first analysis made in this article of the 
phase characteristic curve of Fig. 32, it was found 
that ceducing the field excitation from 6.4 amperes 
(corresponding to unity power factor) to 3.2 am- 
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Fig.51. 
Three Phase Rotary Conwerter. 
Distribatiorn of resultant armeture 
magneto motive torce over the 
armature surtace. 
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volts, under all conditions of load and phase, to the 
collector rings of a rotary converter. (Assuming 
the rotary converter to be of very small capacity 
relatively to that of the generator, these variations 
will not materially affect the generator voltage, 
which will remain approximately constant.) 

It has been shown that there will be sub- 
stantially 500 volts at the commutator when there 
are 310 volts between collector rings. This is 
fairly independent of the field excitation. But 
figuring from either the 310 volts at the collector 
rings, or the 500 volts at the commutator, the re- 
sult arrived at is that there isa magnetic flux M 
per pole-piece, linked with the armature winding 
turns. en the field excitation is such as to 
afford the requsite magnetomotive force for impel- 
ling this flux M against the reluctance of the mag- 
netic circuit, there will be no current in the arma- 
ture, or, rather, only the small amount necessary 
to supply the power represented by the no-load 
lozses. But if the field excitation is weakened 





. increased the input from 80 amperes per col- 
ector ring to 1000 amperes per ring. The mag- 
netising component of this 1000 amperes was 


J 1000?—80?, and hence scarcely differed for 1000 


1000 = 580 am- 


J 


amperes. There are, therefore, 


peres per side of the delta, or = 97 amperes 
per armature conductor. This, assuming a sie 
wave of incoming current, is 97 x J/2 = 188 
maximum amperes. A current of 6.4 amperes In 
the field corresponded to a magnetomotive force of 
5800 ampere-turns. This, with 3.2 amperes was 
reduced to 2900 ampere-turns, the remaining 2900 
ampere-turns per pole-piece being supplied by the 
lagging current in the armature winding. The 12- 
pole armature has 576 total turns, or 48 ocd pole- 
piece ; but these 48 turns per pole-piece belong to 
three different phases, hence there are 16 turns 
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per pole-piece per phase. 
turns per phase are 


The maximum ampere-| tion ; which leads to the conclusion that it is the 
location of this magnetomotive force in the arma- 
ture conductors themselves, which enables it, with 
from 10 to 25 per cent. less magnitude, to replace 
less effectively situated 


16 x 138 = 2200 ampere turns. 





In Figs. 51 and 52 are shown diagrammatically,|the, in this respect, 


the arrangement of the conductors of the different | magnetomotive force of the field spools, the flux 
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Three Phase Rotary Corwertez: 
Distribution of de resaltart armature 
magnetomotuve force over the 
armature surface. 
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wwe 0 Resultant current values per 
phases in the armature slots of a three-phase 
rotary, and directly above, the corresponding 
curve of magnetomotive force due to the currents 
in the armature conductors. Fig. 51 represents 
the instant when these relative current values in 
the phases A, B, and C are, respectively, 1, .5, 
and .6. In Fig. 52 these have become .867, 0, 
and .867. Hence it is, in Fig. 51, that one phase 
reaches the maximum value 1, and as there are 
six conductors per pole-piece per phase, its maxi- 
mum magnetomotive force may be represented 
by 6. But although, in Fig. 51, the corresponding 
maximum value of the magnetomotive force of the 
three phases is 9, it becomes 10.4, one-twelfth of 
a cycle later, at the instant represented by Fig. 52. 
Hence in a three-phase rotary converter winding, 
the maximum magnetomotive force exerted by the 
armature conductors of all the phases, is, per pole- 


10.4 
6 


magnetomotive force per pole-piece per phase. 

_Now, for the case under consideration (the 900- 
kilowatt rotary), the value of 2200 ampere - turns 
per pole-piece was found for the maximum mag- 
netomotive force per phase. Therefore the maxi- 
mum resultant armature reaction for the three 
phases would be 


piece, = 1.73 times as great as the maximum 





1.73 x 2200 = 3800 ampere-turns per pole-piece. 


But it is only in opposition to the flux at the very 
centre of the pole-face that the armature magneto- 
motive force would exert this strength. Approaching 
both sides, it shades off towards zero, as may be seen 
from the curves of magnetomotive force distribution 
of Figs. 51 and 52, whereas the field spool against 
which it reacts is linked with the entire pole-piece. 
In practice, these magnetomotive force curves 
would be smoothed out into something like sine 
curves. Hence we may take the average magneto- 
motive force exerted over the whole pole-face as 


3800 


about VE = 2700 ampere-turns. This corre- 


sponds fairly well with the 2900 ampere-turns by 
which field excitation was reduced. 

At first sight, it would appear that this 
checks well enough for all practical purposes, but 
an analysis of the curves of many other rotary 
converters resulted in almost always finding that 
from 10 to 25 per cent. less magnetomotive force 
on the armature, suffices to replace the field excita- 


iair of condauctors. 


set up from which latter, suffers diminution, by 
magnetic leakage, on the way to the armature. 


(To be continued.) 








THE LANGEN MONO-RAIL SUSPENDED 
RAILWAY AT ELBERFELD-BARMEN. 
(Concluded from page 439.) 

THE carriages (Figs. 15 to 21, on our two-page 
plate), which were built by Van der Zypen and 
Charlier, have a length of 11.45 metres (37.5 ft.) 
and a width of 2 metres (6.5 ft.) and can accom- 
modate 50 passengers who enter and leave by two 
side doors, opening inward. Part of the wall 
opposite the doors and the end doors open out- 
ward, so that passengers may step from one car of 
a train into the other. If a train should stick on 
the track, the train following could be brought 
up, and the end platform, which is provided 
with guard rails, lowered so that the passengers 
could enter that train. If the still more un- 
likely case should happen that either the up or the 
down line should be blocked entirely, owing to 
failure of the current, the passengers would be 
able to move over to the opposite train on the 
other line. The current supply to the two lines is 
entirely separate, and a large battery of accumu- 
lators has been put up at the central station. The 
trains are to consist of two carriages, but may be 
increased to four. The common car controller for 
all motors is in the first carriage, in the front com- 
partment on the right-hand side ; two controllers are 
not required, since the trains always travel in the 
same direction. The levers of the hand-brakes and 
of the automatic Westinghouse brake, as well as of 
circuit breakers, are to be found at both ends of each 
car, accessible to the guard, and, in cases of emer- 
gency, to the passengers. The compressed air is 
taken in at the termini under a pressure of 115 lb. 
per square inch, The five iron pipes, 11 metres 
(56 ft.) in length, and 4in. in diameter, which 
serve as air cylinders, can be seen in Figs. 16 to 19. 
They run under the floor of the car and help to sup- 
port it. 

Each car is suspended from two bogies, 8 metres 
(26 ft.) apart, each running on two wheels, 900 
millimetres (35 in.) in diameter, driven by spur gear- 
ing from a 36 horse-power electric motor, fixed 
between the two wheels and projecting outward. 
The lower part of the hook-shaped bogie frame is 
adjustable. The round railheads in Fig. 21 form 





the centre about which the whole carriage can oscil- 
late. The bogie frame is just below the er 
member which bears the rail, curved to that centre, 
and the gap between girder and frame—only 
7 millimetres (0.28 in.)—is so small that the wheel 
cannot jump from the rail, and thus the frame 
would be held tight by the girder if any part 
should break. A structure about 25 ft. above the 
street level, in which nothing can fall on the 
line from the rolling stock, is, of course, much 
less endangered in that respect than an ordi- 
nary surface track. On the other hand, there 
are always mischievous persons of all ages who 
cannot resist the temptation of trying experi- 
ments, and an elevated line is not inassail- 
able. The upper part of the hook is extended 
longitudinally, so that in case of an axle break- 
ing, the whole bogie would fall through a small 
height, and rest on the rails, preventing a fall 
of the carriage. The bogies consist essentially 
of pressed steel, riveted hydraulically. In Figs. 
18 and 21, we see that the connection between 
the bogie and the carriage is effected by means of 
a cross-beam of pressed steel, fitting into a recess 
in the lower part of the bogie frame. Each: cross- 
beam is rigidly connected with steel pins which 
move in a neck-bearing and a foot-step of the 
bogie frame. This novel method of connection 
avoids the applications of bolts, screws, or wedges, 
and imparts great strength and safety to the 
whole arrangement. Even if the flanges should be - 
shorn off, the beam could not sink further than the 
lower part of the bogie frame which embraces it. 
This part consists of strong steel plates, flanged 
and riveted. The elastic connection between the 
body of the carriage and the ends of the cross-beam 
is similarly strong and secure, as the ends 
through openings in the longitudinal carriage 
girders. These upper girders have webs of 360 by 
5 millimetres (13.8 in. by 0.2 in.), and they are 
carried right round the roof, tapering towards the 
extremities. They take up the compression and 
tension of the coupling devices. The U-irons 
which embrace the carriage body are riveted to 
them. The steel plates of the carriage walls have 
a thickness of 1.5 millimetres, and they are suit- 
ably edged and strengthened below the windows. 
Eight of the U-irons already mentioned by the side 
of the lateral doors are strengthened by plates, 
and prevent also any shifting of the lower portion 
of the body .th regard to the upper, owing to 
action of tt buffers. The strength of the car 
depends enurely upon the mild steel, which has 
been used throughout; the wood serves only asa 
lining. 

The weight of a carriage with its full comple- 
ment of 50 passengers is estimated at 14 tons, 
made up as follows : 


Two electric motors, with complete elec- 


trical outfit ... die fet ae wo, OFS 
Two bogies with buffers and cross beams 3,960 
Carriage body, with seats complete 12,903 
Passengers... dea sie ‘i 7,700 


That would signify a carriage weight, including 
everything, of 280 kilogrammes (618 lb.) per pas- 
senger. On elevated electric railways, we are 
informed, cars of the same capacity have so 
far not been made of a lighter weight than 
20 tons, which would give an average dead 
load on the track of 400 kilogrammes~ per 
passenger. The small weight is, of course, a 
point of considerable importance. The super- 
structure weighs only 1140 kilogrammes per 
metre (about 700 Ib. per foot), although it satisfies 
the regulations for the railway and bridge construc- 
tion of the Prussian State. These figures corre- 
spond to the average distance of 30 metres (100 ft.) 
between two consecutive supports. As a compari- 
son with another elevated structure of recent date, 
we may refer to the figures which were published 
by Baltzer in the ‘‘ Zeitschrift fiir Kleinbabnen,” 
of 1897, on the electric elevated tramway of Berlin, 
built by Si and Halske. With spans of 
16.5 metres, a little more than half of the 30 
metres adopted at Elberfeld-Barmen, the iron 
structure, not reckoning the rails, weighs 1400 
kilogrammes, and when the supports are eo 
21 metres (70 ft.) apart, we have a load of 1800 
kilogrammes per metre, equivalent to 1200 lb. per 
foot. We notice that any increase in the span at 
once augments the weight of the ordinary elevated 
structure considerably, and that the cost of the iron- 
work should be smaller in the case of an elevated 








railway with suspended cars than with ordinary 
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cars. The cost of the raw material is not decisive, 
of course. As regards carsand electrical outfit, the 
comparison will naturally be in favour of the ordi- 
nary tramcar which need not be substantially 
built. The Langen carriages are, however, not 
complicated, and look certainly very much simpler 
than the Behr carriage of 1897 at Tervuren, 
which ran on forty wheels, though on a very 
much cheaper trestle-framing. A direct com- 
parison is not possible, however, as the Tervuren 
track was single and not an elevated structure. 
The total building expenses for the loop track at 
Elberfeld will amount, it is stated by the Conti- 
nental Company for Electrical Enterprise, to about 
35,0001. per kilometre (56,0001. per mile). That 
would be, it is added, about a third of the money 
sunk on the Berlin Electric Elevated line, and 
from four to eleven times less than what has 
been spent on the London suburban lines—what- 
ever that may mean. We will not trouble to check 
these figures, as they are only rough estimates ; we 
shall learn more about these features in due time, 
when the railway is really in working order. It 
is intended to run trains every three minutes ; but 
all that remains to be seen. 

After these general considerations we return to 
details. It has been mentioned that the two elec- 
tric motors of a carriage are each of 36 horse- 
power. They can be connected in the usual way, 
in parallel or series. The current of 530 volts is 
taken up by a oontact shoe, held by an inclined 
lever, pressed on by a spiral spring, marked in 
Fig. 10, page 441 ante. The contact rail is 
fixed to obliquely placed insulators. After ex- 
periments with copper wires and various rails, an 
ordinary iron rail conductor, with a round head, 
which the shoe embraces at all positions of the 
carriage, has been found to answer best. The 
arrangement is very much like that on our 
oldest London electric railway, only that the shoe 
rubs from below instead of from above. The 
advantage would be on the side of the Elberfeld 
arrangement, The carriages can be stopped in 
various ways. We have first the Westinghouse 
compressed-air brake ; the shoes press on the top 
of the wheels, as can be seen in Fig. 20, and the 
valves are under the control of the engineer, or, 
rather, motor man. The same brake mechanism 
can be actuated by hand, both by the motor man 
and the guard. There are, further, the usual elec- 
trical means of stopping a car, either by reversing 
the current or by cutting the line current off, and 
allowing the motor to act as generator. 

The transverse partitions in the carriages would 
probably be maintained, even if the distinction of 
first and second-class were abandoned, or if the 
different classes were given separate carriages, as 
they facilitate the emptying and filling of the car- 
riages. In long cars people often cannot make up 
their minds which way out they are to favour. We 
mentioned that each carriage accommodates 50 pas- 
sengers, 34 of whom may be seated. Ordinary 
trains will consist of one ortwo cars. The platforms 
will, however, be constructed for easy extension to 
permit of trains of four cars being run. As eac 
carriage is provided with its own motors, the length 
of the train should not influence its speed. The 
two or more cars of a train are rigidly coupled to 
one another by means of rods, indicated in Fig. 16. 
With trains of four carriages 6000 persons could 
be despatched per hour in either direction, but so 
heavy a traffic is hardly expected. 

The rails are of the Haarmann type, 4} in. high, 
with a rounded head 2.2 in. wide, with lap joints. 
They rest on plates and with an intermediate layer 
of felting on the member ¢ of the upper horizontal 

irder. This girder has the form of an I, and its 
ower surface is curved like the part of the hook 
frame below it ; the rail head is the centre of the 
curve, and the swing of the carriage is limited by 
projections on the bogie frame. The amplitude of 
the oscillation cannot exceed 15 deg., reckoned on 
either side of the normal. 

The track is divided into automatic block sections, 
which permit of sending trains at intervals of two 
minutes. There are no signals along the line apart 
from the signals at the stations, so that the driver 
has not to look out for anything but the approach- 
ing station. He starts when his station signal marks 
the line clear. His own carriage then blocks that 
signal, while it gives ‘‘ line clear” to the preceding 
block. If any signal should fail to bachoet 9 traffic is 
delayed, but not endangered. The staff can change 
@ green into a red signal, but not vice versd. So far 
as the actual experience permits to judge, the cur- 





rent consumption does not appear to be much 
greater on the elevated trains, with their fast ser- 
vice, than on the surface tram cars, which do not 
attain half their speed. Increased traffic may alter 
that relation, but the elevated track will always 
remain much cleaner and in better condition than 
the surface rails, exposed to all the street mud and 
other heavy street traffic. The platforms can be 
arranged on either side of the track, or between 
the up and down rails. The latter arrange- 
ment would be simpler in certain respects, and 
reduce the number of attendants. But it would 
either require a much wider track or would call for 
curves at each station, both undesirable features ; 
hence it has not been adopted. 

The stations are tastefully built in iron and 
glass. The decorations were designed by Archi- 
tect Mohring, of Berlin. An easy stairway 
leads up to the platform. The lower edge of the 
carriage is 4.5 metres (about 15 ft.) above the road 

vement. In ordinary elevated railroads, the 
ower edge of the permanent way is at about that 
height, and the platforms are at a higher level, as 
the height of the wheels and the thickness of the 








main track, a climbing switch, a doubly -nclined 
plane, has to be applied to allow the wheel flanges 
to get clear of the rails. Such switches are 
further in use at the Zoological Gardens Station 
which forms the terminus for many travellers, 
Lest the poorly filled cars should have to make a 
uselessly long journey, a return arc has been pro- 
vided, which is illustrated in Fig. 23. The loop 
line is lowered beneath the main track sufficiently 
to allow the electric motors to clear the track 
above. It will be interesting to see how this 
arrangement will work. 

A few words on other types of Langen railways, 
Elevated town railways must necessarily be costly 
undertakings, unless we start with the railway and 
dot the houses along it afterwards. For goods trans- 
port, the structure can be simplified to very econo- 
mical conditions. Experiments have been made 
with field and mountain lines, supported by posts 
of wood or iron, joined to form A-frames, placed 
20 ft. or 25 ft. apart. Hooks, pivoted above at 
the apex of the frame, are riveted to a hori- 
zontal girder which forms the permanent way, 
and which is provided with one rail above and 
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structure intervenes. Here, then, the elevated 


h | suspended railway again scores over the ordinary 


elevated railroad. At New York the platform level 
varies considerably. In Berlin the elevated platforms 
are stated to be 25 ft. above the street level ; that 
would make a difference of 10 ft. in the stairways, 
which is well worth mentioning. In Fig. 22 we 
find a diagram of the arrangements of the terminus 
at Vohwinkel. The site adjoins the State Rail- 
way, and the shed is common to the new elevated 
and the old electric tramway line, which is 
marked in dotted curves. The street is the high road 
between Diisseldorf and Elberfeld. The shed is a 
building of two storeys. The lower storey accommo- 
dates the street cars, and contains, further, the repair 
shops for both services. Carriages of the elevated 
line are raised and lowered by means of lifts. The 
eight rails which we notice in the shed are con- 
nected in two — by means of the switches 
a, b and c, d, and the groups further by the semi- 
circular track ac. The shunting of the carriages 
is very simple. Asa rule they come from Barmen 
and Elberfeld up to f, and return through the arc 
rail fh, which is a curve of 8 metres radius, de- 
scribing their loop without entering the shed. At 
night the cars have to be distributed on the diffe- 
rent rails in the shed. This is done with the aid 
of the switches e and f, by which the cars enter, 
and g and h, by which they leave. If either 
switches should be out of order, the traffic can be 
worked by the others. 

When acar is to pass from a siding on to the 





one below. The two rails are in the same ver- 
tical plane. -The car suspension is effected by 
means of a C-shaped piece, fixed to the motor 
truck, which has two wheels above, and to a 
small truck with two wheels below. These latter 
wheels are added for the purpose of increasing the 
adhesion on gradients. The experimental track men- 
tioned is carried in a curve over marshy ground, 
where the wooden frames stand in water, and leads 
up a hill with a gradient of lin 6. On this steep 
gradient a special electric motor car is employed ; 
each of the cars grips the two rails with four 
wheels above and four wheels below. The A-frames 
can be light, and if two consecutive frames are 
braced at intervals of about 200 yards, no further 
stiffening will be required. 

Steep gradients can also be overcome by mak- 
ing the lower rail a rack. Such a scheme is 
being worked out, not only for a light railway, 
but for a passenger extension line from Elberfeld 
to one of the neighbouring hills which the people 
frequent. With the pendulum suspension, the 
car hooks would always hang vertical in spite of 
the varying gradients ; but to keep the cars them- 
selves always horizontal, as is intended would, we 
should think, involve a very complicated suspen- 
sion gear. i 

The last type of suspended railway which the 
company is mace’ te the suspended rope rail- 
way, will admittedly profit least from the special 
advantages of the system. It is worth mentioning, 
however, since a line of this type is under construc- 
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tion at Loschwitz, near Dresden. Several streets 
and acomparatively deep valley have to be croased ; 
and theline is to rise 80 metres in 250 metres. A 
rope railway offers the only solution of such a pro- 
blem, as the building of a surface road with via- 
ducts, carried over valuable house and garden 
property and public ground, would swell the cost 
out of all proportions. A double track will be 
adopted. 

Before concluding, we might refer to one of the 
defects charged against this and all other elevated 
railways. It is contended that a direct connection 
between the elevated lines which fall under the 
category of street railways, and the ordinary sur- 
face tramway is impossible. The correctness of 
that charge cannot be denied. Suspended cars can 
manifestly not be rendered amphibious, suitable 
for life in air and on surface tracks, unless we fit 
them both with gills and lungs, so to say—with 
motors and wheels above and below likewise, or 
with special tracks, at any rate, on which they could 
be lowered. But the objection is hardly worth 
refuting. _We do not remember many instances 
where an elevated track passes into a surface road 
line, and do not see any necessity for troubling 
about this weak point of the suspended car system 
for the present. 

We conclude with our best wishes for the success 
of the Elberfeld suspended railway. Much in- 
genuity, time, and money have been, and will have 
to be, spent on this undertaking, from which engi- 
neers, whatever be the measure of success attained, 
can only learn. We in London, and the inhabi- 
tants of the great cities with us, will certainly watch 
with sympathy and interest the development of any 
attempt to deal, on new lines, with the great 
problems of rapid urban traffic. 








MODERN FIELD ARTILLERY. 
(Continued from page 469.) 
4.7-In. BREECH-LOADING FIELD EQuIPMENT. 


WE conclude our series of the Field Artillery of 
Messrs. Vickers, Sons, and Maxim, Limited, by giv- 
ing, on pages 504 and 505, views of their 4.7-in. gun 
carriage and limber, designed in view of the neces- 
sity established during the South African War for 
a larger weapon than our 15-pounder equipment. 
The gun itself is of steel, consisting of four distinct 
parts, including the breech ring, and itis 25 calibres 
long in the bore ; the total length from the breech 
face to the muzzle being 10 ft. 54 in. The gun is 
constructed with an outer tube extending the 
whole length of the gun, shrunk on an inner tube 
or liner, and held in position by a bush, screwed 
into the breech end of the outer tube, and in this 
the breech plug of the mechanism is screwed. A 
steel jacket is shrunk on the outer tube, and 
extends over the chamber and that portion of the 
bore where the highest pressures are experienced, 
and is connected to the outer tube by shoulders 
and by the breech ring. On the underside of the 
breech ring are two projections, to which the piston- 
rods of the hydraulic buffers are attached. 

The breech mechanism is similar to that of the 
12-pounder quick-firing field gun, illustrated on 
page 411 ante, excepting only the firing gear, 
which in this case is achieved by percussion instead 
of by friction. The principal particulars and weights 
are given in the subjoined Table : 


Particulars and Weights of 4.7-In. Breech-Loading Gun, 


Carriage and Limber. 

Weight of Projectile ... 45 Ib. 
Diameter of bore 4.724 in. 
Length of bore... ... 118.1 in. 
Total length of gun ... 125.47 in. 
Length of chamber 17.5 in. 
Weight of charge 4.5 Ib 
Muzzle velocit cae Sa ... 1800 ft. per sec 

ength of recoil of gun in cradle ... 15 in 
Diameter of wheels ... _... 60 ,, 
Track of wheels 62 ,, 
Angle of elevation 16 deg. 

», _ depression ... 7 
Angle of training ses S ,, 
Height of axis of gun... 42 in. 

; Cwt. 
Weight of limber and 22 rounds of 

ammunition in carriers ... ... 25 
Weight of carriage... ... 214 
Weight of gun and mechanism 

TOW: hie eae 764 
The Field Carriage (Figs. 81, 82, and 83).—The 
carriage consists mainly of the following parts : 


crossheads, (2) Crosshead, with the elevating and 
training gear. (3) Cradle, with hydraulic buffers, 
running-out springs, and sights. 

The trail, which is constructed with steel plates, 
strengthened by transoms, is fitted with a shoe, and 
an eye for limbering up. 

The handspike is hinged to the trail, so as to be 
folded close without disconnecting, when not in use. 
The axle is constructed of steel, and is in two parts, 
each part being securely bolted to the side plates 
of the trail. Additional rigidity is insured by 
brackets of steel plate, bolted to the trail and to the 
axle. Shoe brakes and chains are carried on the 
trail in the usual manner. A socket for the cross- 
head is bolted between the trail plates by large 
flanges. The centre of the socket isa small distance 
in front of the centre of the axle, so as to give the 
required preponderance at the trail eye. A short 
training rack is fitted to the rear of the socket. 

The crosshead consists of a steel Y piece, with 
pivot-stem. The stem fits into the socket on the 
trail, the lower end resting on a ball-bearing in the 
bottom of the socket. In the arms of the Y piece 
are formed trunnion bearings, fitted with cap squares 
of the usual pattern. The front end of the cross- 
head is ‘‘clipped’”’ down to the socket by clips. 
A training worm, suitably mounted at the rear of 
the crosshead, engages in a short rack on the 
socket; 8 deg., i.e., 4 deg. on either side, are 
allowed for training. A side bar fitted to the left 
side of the crosshead projects rearward, and carries 
the elevating and training handwheels. The 
elevating gear is actuated by a handwheel, mounted 
to revolve in a horizontal plane, and transmits the 
motion through wormwheel gearing to an elevating 
arc mounted on the cradle. The training gear is 
actuated by a handwheel, mounted to revolve in a 
plane oblique to the axis of the gun, and by means 
of spindle and bevel wheels transmits motion to the 
worm carried on the crosshead. 

The cradle is a bronze casting provided with 
trunnions, by which it is pivoted in bearings in the 
crosshead. The gun recoils in the upper part of 
the cradle. The lower part is bored at the rear for 
two hydraulic buffers, and in the buffers are con- 
tained the running-out springs. A tank formed 
between the buffers, and in constant communica- 
tion with them, contains sufficient liquid to keep 
them always full. Each buffer is provided with a 
long controlling ram, to gradually bring the gun to 
rest when running out. The buffer pistons are 
connected to the gun in the usual manner, and the 
buffer has a liner, in which are formed the ports of 
varying section, so as to give an approximately 
uniform pressure during recoil. A boss is formed 
near the rear part of the left-hand side of the cradle ; 
in this boss is socketed the rear sight. The fore 
sight is carried on a steel bar, easily detachable 
from the cradle when necessary. 

The carriage allows for a length of recoil of 15in., 
elevation 16 deg., depression 7 deg. The crosshead 
and socket are so arranged that the whole may be 
quickly and easily removed from the carriage, and 
mounted on a pedestal if desired. 

The Limber (Figs. 84 and 85).—The limber, which 
is constructed to carry 22 rounds of ammunition, 
consists of framework, ammunition box, limber 
hook, wheels, axle, and pole. The frame is made 
of flanged steel plates, connected by cross-stays and 
tie-rods, and is provided with flanged collars, through 
which the axle passes. To the front part of the 
frame is attached a platform and a footboard, raised 
to asuitable height on wooden chocks. The inner 
flanged plates carry at their rear end the limber 
hook, fitted with hard steel bearing-piece, and at 
their front end a forging through which the pole 
passes. The axle is of weldless steel tube, with 
arms rivetted and brazed in. The ammunition 
box, which is composed mainly of wood and 
strengthened where necessary with steel bands, 
carries 22 shells in separate compartments, and has 
two compartments, each holding 11 cartridges, two 
drawers for fuses in tins, and two trays for small 
spares. The door opens to the rear in two halves, 
the upper half turning upwards and resting on top 
of box, and the lower half turning downwards and 
resting in horizontal position, partly on limber 
hook and partly on quadrants at sides provided with 
stops. The pole is of ash, fitted at the rear end with 
brandling iron and strengthening strips, and at 
front end with crossbar and draught pole chains. 
Ammunition Wagon (Figs. 86 and 87).--The 
ammunition wagon is constructed on similar lines 
to the limber; but the ‘“‘two inner flanged 


by a pole or perch, made from steel plate bent 
to a box form, and having fixed at its front 
end an eye to suit the hook of a second limber 
similar to that used with the gun; the rear end 
of this perch is built into and forms part of the 
framework. The internal arrangement of the am- 
munition box differs from that of the limber by 
being arranged to take 24 shells and a like number 
of cartridges and fuses ; room is also provided for 
one tray of small stores. A travelling drag shoe 
and chain are provided with the wagon ; when not 
in use this is carried on the top of the perch, being 
secured there by two small steel receiving pieces 
and astrap. The wheels, axle, and the boxes at 
the rear under ammunition box, are of the same 
pattern as those on the limber. 


(To be continued.) 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Continued from page 476.) 

In our two previous issues we gave a report of 
the recent spring meeting of the Institution of 
Naval Architects, bringing the account up to the 
conclusion of the discussion upon Mr. Sandison’s 
paper on ‘* The Corvette ‘General Banquedano.”” 
We now conclude our account of the meeting. 


Unirormity or TuRNING MomENTs. 


The last paper, taken on Thursday, April 5, was 
by Dr. Lorenz, and was on ‘‘ The Uniformity of 
Turning Moments of Marine Engines.” This paper 
we print in full in our present issue, on page 529. 
As was stated in the discussion by more than 
one speaker, the paper was somewhat concise in its 
form, but this could by no means be said of the dis- 
cussion. The subject is one of considerable im- 
portance, and is complementary, or rather a 
of, that which formed the chief feature of this 
year’s meeting, viz., the vibrations of engines. The 
contributions to the discussion, especially that 
made by Professor Dalby, were exceedingly valu- 
able, and we are glad to be able to give them at 
some length. 

Professor Dalby, in opening the discussion, said 
that the somewhat terse form in which Professor 
Lorenz had cast his paper might possibly prevent 
many members present from at once appreciatin 
the extreme elegance of the mathematical meth 
that had been employed to gain a working rule, the 
value of which would be instantly ised. The 
equation from which the result was developed was 
one in which the twisting moment on the crank- 
shaft, due to a single cylinder, was expressed by a 
Fourier Series in a series of sines and cosines plus 
a constant term. The fundamental importance of 
this mathematical form might be gathered from the 
following quotation from Thomson and Tait’s 
‘*Natural Philosophy :” ‘‘ Not only is it (the 
Fourier Series) one of the most beautiful results of 
modern analysis, but it may be said to furnish an in- 
dispensable instrument in the treatment of nearly 
every recondite question in modern physics.” 
After reading the proof of Professor Lorenz’s 
paper, Professor Dalby analysed a crank-effort curve 
into a Fourier Series, and at the suggestion of Mr. 
Holmes he had ventured to bring both the curve 
and the instrument before the meeting. The har- 
monic analyser, which he exhibited, was an instru- 
ment designed by Professor Henrici, and formed 
rt of the apparatus of the City and Guilds 
echnical College, Finsbury. It was used some- 
what in the manner of a planimeter, a tracing 
point being guided round the curve to be analysed, 
drawn on a base 36 in. long. A pair of coefficients 
of the sine and cosine functions were read off; the 
particular angle they referred to—9, 2 ¢, and 3 4, 
&c.—depending upon a change wheel in the instru- 
ment. Change wheels were provided to give the 
coeflicients of the sine and cosines up to 6 ?; so 
that the coefficients up to 12 terms might be 
determined. 

The curve, No. 1, Fig. 6, which we reproduce 
on page 506, was a crank-effort curve of an actual 
engine. The first term in the series A, is the 
average height of the curve, in this case 8.2. This 
is to be determined by a planimeter. Applyin 
the harmonic analyser, two readings are ea | 
for 2 ¢, viz., 4.8, from the sine roller and —5.7 
from the cosine roller. A, the coefficient of sine 
2 = 4.8, and B, the coefficient of cos 2 ¢ = —5.7. 
The thin curve, No. 2, representing 4.8 sine 2 ¢, 








(1) Trail, with wheels, axle, and socket for 


plates” of limber are in the wagon replaced 





is set out by dividing the base into 15 deg. inter- 
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vals, taking the values of.sin 15 deg. and _ sin | ordinates from the corresponding points in the base. 
deg. from the Table of sines, multiplying these |The cosine curve, No, 3, is set out in a similar 
by 4.8 in each cese, and setting the products up as| way. Having drawn these, the ordinates to the two 





4.7-IN.. QUICK-FIRING FIELD GUN EQUIPMENT. 
CONSTRUCTED BY MESSRS. VICKERS, SONS, AND MAXIM, LIMITED, AT THEIR ERITH WORKS, KENT. 
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curves are added together, and to the mean height, 
from point to point along the base, obtaining a 
series of points through which the dotted curve No. 4 
is traced. The speaker gave an instance when the 
crank angle is 105 deg., corresponding to the point 
A; these quantities were AC ~ AD + AB, giving 
Y=AE. He drew attention to the manner in 
which the shape of the dotted curve approached the 
shape of the real curve. It was only necessary to 
increase the number of terms to get as close an 
approximation as might be desired to the real 
curve. It was a feature essential to Professor 
Lorenz’s paper, however, that terms above 2 ¢ had 
to be rejected. A comparison of curves No. 4 and 
No. 1 would show to what extent equation No. 1 
in Professor Lorenz’s paper, enabled one to realise 
the actual conditions in any given case. Professor 
Lorenz had expressed the coefficients A, and B, in 
terms of the mean crank effort, Tm. The assump- 
tion here was that the crank-effort curves were 
similar, and not, Professor Dalby thought, that 
the indicator di ms were similar, as fessor 
Lorenz had stated. To obtain similar crank-effort 
curves, the net driving forces at the crankpin must 
be similar ; and as these forces are obtained from the 
indicator cards, after correcting for back pressure 
and inertia, they themselves could not be simi lar. 
Moreover, the inertia correction in each case was 
likely to be very different, because the recipro- 
cating masses would have been specially de- 
signed for balancing the engine. Assuming that 





the difference due to inertia corrections might be 
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neglected, to get similar crank-effect curves cut- 
off would have to take place at the same frac- 
tion of the stroke in each cylinder. This condi- 
tion alone would theoretically fix the division of 
the combined indicator diagram into high-pressure, 
intermediate - pressure, and low-pressure parts. 
The method required, further, that the division 
should also be made so that each part should corre- 
spond to a definite amount of work, the amount 
being determined from the double-angled polygon. 
How far these two simultaneous conditions could 
be satisfied practically was an interesting question. 
In any case, the speaker said, Professor Lorenz's 
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rule for the division of the work would sweep away 
the last objection to the design of engines for dyna- 
mical balance. The primary forces and couples 
might be balanced, and, as Mr. Schlick had shown 
the same evening, the secondary forces might be 
approximately eliminated. Professor Lorenz in his 
paper had shown, in addition, that, as good a dia- 
=e of turning effort could be obtained as hereto- 
ore. 

Professor Hele-Shaw, who followed, said that in 
Professor Dalby’s paper, read at a former meeting, 
it was pointed out, in connection with the balancing 
of engines, that certain quantities must be chosen 
arbitrarily, otherwise the problem was indetermi- 
nate. In the discussion on that paper the speaker 
asked what effect the arrangement of cranks had 
upon the form of crank-effort diagram with a view 
to the requirements of balancing. Professor Dalby, 
in replying to this question at the time, showed bythe 
example of the s.s. Kaiser Wilhelm der Grosse that 
such an arrangement did not cause a more variable 
crank-effort diagram than usual when the cranks were 
not balanced accurately. The speaker did not sup- 
pose that Professor Dalby at that time had any idea 
—as he certainly had not himself—of settling the 
arbitrary factors of the balancing problem so as to 
insure the most satisfactory form of crank-effort 
diagram. Still less was it to be supposed that by 
such a beautiful application of Fourier’s theorem, 
Professor Lorenz would be able to show that the 
balance of reciprocating masses not merely agreed 
with the best conditions of turning moment, 
but was necessary for the most uniform angular 
velocity of the shaft. The way in which 
Fourier’s theorem could be applied had just 
been explained by Professor Dalby by means 
of some very interesting examples, but he ven- 
tured to think—and it was the only criticism he 
had to make—that the concise though remarkably 
clear form in which Professor Lorenz’s theorem 
and the polygon of tangential forces had been 
stated, made it desirable that some further examples 
from well-known engines in practice should be 
given. If the author of the vaper would contribute, 
in the form of an appendix, some of his investi- 
gations founded on engine data which he had de- 
rived from English and German periodicals, he 
would confer a benefit upon the Tnstitution for 
which all the members would be grateful. It 
would be desirable that the author should not only 
give the actual crank-effort diagrams, but also show 
the way in which, by the application of his method, 
the distribution might be improved. 

Mr. L. Giimbel, of Elbing, had stated in the 
technical marine journal Marine Rundschaw last 


















































year the simple relations between the turning 


moment and the position of cranks, and, as that 
was the subject before the meeting, he hoped what 
he had to say would be of interest, though the 
explanation he had given was more detailed than 
that contained in the author’s paper. Supposing 
the law of steam pressure to be a harmonic law, 
varying as the cosine of the single angle, he had 
found the value of the tangential pressure vary- 
ing as the cosine of the double angle of the crank 
position. It followed that the fluctuations of the 
tangential forces of a multiple engine would be of 
the most uniform nature if the polygon were closed, 
the sides of the polygon being proportional to the 
work done by the cylinder, and directed to the 
double angles of the crank. Mr. Giimbel had laid 
down rules which followed for the construction of 
an engine with three or four cranks, and had proved 
the usefulness of the method by the agreement of 
the results with actual practice. Professor Lorenz 
came to the same conclusion, assuming directly the 
law of the double angle for the tangential pressure. 
But though the author had considered in his paper 
the steam pressures alone, it was pointed out that 
the weights could be neglected in the problem in 
question, but the influence of the inertia of the 
moving parts could by no means be omitted, as 
they contributed largely to the turning moment. 
There was, Mr. Giimbel continued, also no reason 
for neglecting them, as they could be very easily 
treated in the same manner as the steam pressure, 
by a vector diagram. To the average pressure T;, 
of the author’s paper the forces of inertia did 
not contribute anything, but they were of the 
greatest importance, for the expression, varying 
with the double angle, altered both the vector’s 
size and the direction of the same. It was not 
possible at that time to enter into the details which 
Mr. Giimbel had previously given, as before men- 
tioned ; and he would confine himself to repeating 
shortly the principal points of the investigation. 
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Taking indicator diagrams, as in Fig. 7, and con- 
structing the diagram of the actual pressure on the 
piston-rod, it was possible to replace the resulting 
closed curve by an ellipse ; that was to say, the law 
of the steam pressure could be represented as a 
harmonic function of the crank angle, as shown in 
Fig. 8. The following was the formula given : 
es (for the angle ¢) = F.p. cos (W — ¢) ; 
i 

¥ = the area of the piston ; 

p = the maximum pressure on the piston ; 

y = an angle depending on the cut-off of the cylinder, 

characterising the origin of the phase. 


_ The law of the forces of inertia of the reciprocat- 
ing parts : 

Fal (for the angle ¢) = m. w? r. cos ¢; 

i 

m = the mass of the reciprocati rts ; 

r = the radius of the eat ; sha 

w = the angular velocity of crank. 

For a multiple-crank engine, the cranks, which 
are moved at a given moment from the top point to 
the angles a, %2, a3, &c., the tangential pressure 
can be expressed, supposing infinite length of the 
rod, by : 

T (for the angle ¢) = (F, . p, . 008 [1 - (4 + ¢)| - 

m, W, 7, 008 (a, + ?)) sin (a; + ¢) 





+ (Fa. py. 008 [ye - (ay + ¢)|— m w?. 1. 008 (ay 4 ?)) 
sin (a, + %); 





and contracting the expression (see Fig. 9) 
F .p.cos[¥ —(a+ 9) | —m,.w, rcos (a + 9) 
= R cos (- 7 (a - 9)). 
we may write 
T @ = Ry. 008 (v1 —(% + $)ain (a, + ¢) 
+ Ry. cos (72 — (a2 + 9) sin (ag + 9), &e, 
or 
Ty=4.R,.siny, +4. R, sin [2 (a; + 9) - | 
+4. Ry. sin 7, + 4. Ry. sin [2(ay + 4) — 7], 


Fig. 9. a eal NON 8 








The first part of the expression is, therefore, in- 
dependent of the inertia forces : 
=4.R.sn7=34.F.p.sny= Tn 
The second part 
4.R.sin [20a + ¢)-- v| = a sin| 2(a +9) - | 


sin 

It would be easily seen that the size of the 

vector at , as well as the origin of the phase, 
sin y 


was influenced by the angle 7, or, what was the 
same thing, it was influenced by the forces of inertia 
and the cut-off. It would appear, therefore, firstly, 
that the great fluctuations in the tangential forces 
could be balanced, not by the weights of the moving 
age but partly by their inertia, and partly 

y variation of the cut-off. In the particular 
case in which the forces of inertia were pro- 
portional to the work done by the corresponding 
cylinder, no shifting of one phase relatively to the 
other occurred in consequence of the inertia forces, 
and the forces of inertia could be omitted if only 
the angles of the most uniform turning moment 
were being considered. The relative position of 
the phases of the single cylinder were, further, 
dependent on the cut-off of the single cylinder, as 
the value sin y had, in the first line, a function of 
the cut-off. With all practical exactness, it would 
be found that 





where k denoted the ratio of the actual diagram to 
the ideal one, and varied from about 0.8 to 0.9. 
For engines with normal proportions of slide 
valves, and normal number of revolutions, the 
angle ¥ could be taken as about 60deg. To obtain 
the most equal turning moment, it was necessary, 
as had been shown, that the polygon, the sides of 
which were proportional to the work done by the 
single cylinder, should be closed if drawn with the 
double angles ; and for balancing the engines 1t was 
also necessary that the polygon of the forces of 
inertia should be closed, if drawn with the single 
angles. It was, therefore, by no means, as might 
be concluded from Professor Lorenz’s remarks, an 
easy task, or still less a natural postulate, to fulfil 
the two conditions at the same time ; especially 
considering that variation of the work done by the 
separate cylinders was practically possible only 
within a very narrow margin. Mr. Giimbel quite 
agreed pith Pashia Lorenz that the supposition 
of the harmonic law of steam pressure, provided 
that the forces due to the reciprocating parts of 
the engine were not forgotten, was quite exact 
enough for practical purposes, considering that the 
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t saving of time and the clearness of laws could 
not be attained in any other manner. 

In replying to the discussion on his paper, Mr. 
Lorenz said, in answer to the objections of Mr. 
Giimbel, that it was stated in the first lines of his 

per that the balancing of the inertia forces was 
desirable. The balance ought to be as perfect as 
possible ; that is to say, the fluctuations of the first 
order, as well as those of the second order, must 
disappear. Mr. Schlick had explained in his paper 
that, together with the fluctuations of the second 
order, there would naturally disappear as _ well 
the influence on the turning moments, and there- 
fore the author did not think it necessary to dwell 
upon this point in his paper. Mr. Giimbel’s in- 
tentions to neutralise the fluctuations of the turn- 
ing moments resulting from the steam pressure by 
those of the inertia, would be connected with difii- 
culties, as the value of these latter forces did not 
depend upon the reciprocating and rotating parts 
only, but also upon the square of the angular 
velocity. Any variations of the latter—which could 
not be avoided in practice—would spoil the balance. 
For these reasons the author again recommended 
balancing according to the rule given in his paper. 
But turning moments resulting from the steam 
pressure, as well as those produced by the inertia 
forces independently from each other, would only 
be possible with an unequal distribution of work 
over the cylinders. 

The meeting then adjourned. 


Frum PressuRE ON PLANE SURFACES. 


On members assembling on the morning of the last 
day of the meeting, Friday, April 6, Admiral Sir 
John Hay, Vice President of the Institution, occu- 
pied the chair in the absence of the President. Two 

pers were first read and were discussed together, 
Poth being of considerable importance and interest. 
The first was by Professor H. 8. Hele-Shaw, and 
was entitled ‘‘ The Pressure on an Inclined Plane, 
with Special Reference to Balance Rudders.” The 
second paper was by Professor G. H. Bryan, and 
was on ‘‘ The Action of Bilge Keels.” Both these 
papers we shall print in full shortly, together with 
their illustrations. That of Professor Hele-Shaw 
was a continuation of the brilliant work he has done 
by means of sending thin films of viscous fluids 
between glass plates, in order to illustrate by actual 
example the action of stream lines. Our readers 
will remember, in this connection, the paper read 
by the same author at the spring meeting of 
the Institution in 1898. The present paper had 
been written in response to the invitation of 
the Council, the author stipulating that the work 
should be regarded as incomplete. It aimed at 
the investigation of the relative distribution of the 
pressure on the rudder, rather than the determina- 
tion of the whole pressure on the plate ; it being 
concluded that when the distribution was known the 
naval architect could apply the results at various 
speeds as required, and obtain a numerical solution 
for any given conditions so far as to find the centre 
of pressure and turning moment of the rudder, not 
less than to consider the effect of any new depar- 
ture in the design. It was necessary to consider 
the problem at first in two dimensions only ; that 
is, to take water flowing in planes parallel to the 
surface. That would give only approximations 
to the correct result, but the method of thin films 
had not at present been capable of adaptation 
to three dimensional problems. The author con- 
sidered three sections of the subject : (1) The dis- 
tribution of pressure with stream-line flow upon a 
Plane, and specially upon a rudder. (2) The effect 
of increased velocities in producing discontinuous 
motion and the pressure under such conditions. 
(3) The theoretical and experimental investigation 
of the problem in three dimensions. The paper was 
illustrated by experiments, the author showing by 
means of the lantern the coloured streams of liquid 
flowing between the plates of glass in the manner 
which has already been described in connection 
with Professor Hele-Shaw’s previous work. With- 
out the aid of these illustrations it would not be 
possible to make the matter clear, but as the actual 
effects have been photographed, it has been possible 
to make illustrations perfectly representing the 
Phenomena. These illustrations we shall reproduce 
when we publish the per in full. 

: Bryan’s paper sealt with a subject of great 
ery importance, and it is extremely gratifying 
‘ “re a distinguished Cambridge mathematician 
tet ying his learning to the solution of these prac- 

problems of the shipbuilder. In the present 





case the effort has been altogether successful, for 
the author has been able to account for results in 
regard to the efficiency of bilge keels, which up to 
now have puzzled. some of our most eminent naval 
architects. The author’s attention was called to 
the subject by a paper read by Mr. W. J. Luke 
before the Institution of Engineers and Ship- 
builders in Scotland. He was much impressed 
with the efficacy of bilge keels in extinguishing 
rolling, as they appeared to furnish a beautiful 
practical illustration of the properties of discon- 
tinuous motion. At the suggestion of Dr. Elgar, he 
prepared the present paper. There are three ways 
by which bilge keels can destroy the oscillation of 
a ship through the fluid absorption of energy : (1) 
by viscosity, (2) by the production of discontinuous 
motion, (3) by the generation of waves. The 
effects of viscosity manifest themselves more in 
retarding the motion of the ship than in ex- 
tinguishing oscillation; and the fact that bilge 
keels do not increase the resistance of a ship to a 
considerable extent, shows that their action cannot 
primarily be due to viscosity. A ship which 
readily expends its oscillatory energy in forming 
waves under other conditions, ali the more readily 
absorbs energy from certain types of waves; in 
other words, a ship which generates the most 
waves when it rocks, is most readily set in motion 
when waves of the proper period strike it. The 
efficacy of bilge keels in extinguishing rolling 
motion, in virtue of the discontinuous motions 
they produce, is materially greater than would be 
directly inferred from experiments on the coefficient 
of resistance of a lamina moving in water. In a 
ship possessing no sharp edges projecting into the 
water, discontinuous motions cannot exist at the 
velocities due to moderate rolling ; so the extinc- 
tion of oscillation in such cases would be due 
chiefly to wave formation. When a bilge keel is 
added, discontinuous motion is at once set up; 
the fluid motions being divided into two parts by 
a surface of discontinuity, thrown off from the 
sharp edges. It was the purpose of the paper to 
prove that the advantage of the ship with bilge 
keels, over the same ship without them, can be 
accounted for by discontinuous motion to a greater 
extent than would appear at first sight probable. 
The effects of wave motion were secondary in 
character, and were left entirely out of account by 
the author in his calculations. The result pro- 
duced by pressure variations against the sides of 
the ship, due to the velocities of the water, was 
not the least interesting part of Dr. Bryan’s in- 
vestigation ; and a point of considerable import- 
ance was that which showed how the efficacy of 
bilge keels depends, not only on the action of the 
bilge keels themselves, but also on the position in 
which the keels are fixed, and on the form of the 
section of the ship. 

The discussion on these two papers was opened 
by Mr. R. E. Froude, who stated, in regard to 
Professor Hele-Shaw’s contribution, that if it had 
not told him exactly what he wanted to know, he 
was grateful for the information that it imparted. 
He thought that there was one point, however, on 
which the casual reader might be misled, that was 
the question of the range of speed, and the depar- 
ture from the type of flow proper to a frictionless 
fluid towards discontinuous flow as speed increased. 
Substantially at the lowest speeds of ships and 
models, the departure from a perfect fluid flow was 
complete, and there would be no further depar- 
ture as speed increased ; he could not, therefore, 
accept the changes in speed as significant. He 
based this remark on model experiments. Pro- 
fessor Hele-Shaw’s experiments were carried out 
under highly artificial conditions, and between 
the two surfaces the viscous resistance in the fluid 
was practically predominant, and controlled the 
action. 

Passing on to Dr. Bryan’s paper, Mr. Froude de- 
scribed it as a masterly and valuable contribution to 
what was known regarding resistances to rolling. 
The operations, if not new, had not before been 
put forward in this systematic manner, and the 
form and position of bilge keels had not been de- 
termined quantitatively by any previous investi- 
gator. The paper, therefore, marked a notable 
advance. He was pleased to see the effect of the 
stream-line motion was so great. One proposition 
struck him as new: the author had said that, elimi- 
nating the effects of viscosity, we are left to deal 
with discontinuous motion and wave motion. The 


might not be devoid of practical interest. It was 
clear that a ship which readily expends its oscilla- 
tory energy in forming waves may, under other 
conditions, all the more readily absorb energy from 
certain types of waves ; on the same lines as, in the 
radiation of heat, good radiators are good absorbers. 
In other words, a ship which generates the most 
waves when it rocks is the most easily set in motion 
when waves of the proper period strike it. This 
proposition of the author's, Mr. Froude said, strikes 
one as paradoxical ; but on consideration he thought 
it sound, for as stability is given, so is wave- 
making ; that is to say, if the centre of gravity of 
the cylinder be lowered. The general upshot of 
the operations here considered did not entirely 
account for the results of experiment. In saying 
this, he had in view the —o made with 
the Revenge, and also Sir William White’s paper, 
read before the Institution in 1895. Though the 
mathematical curves might approximate, they did 
not actually agree; so there must be something 
left. It might be that what Dr. Bryan had said as 
to the forces of inertia of the parts of the water 
set in motion and not brought to rest, would account 
for this. 

Mr. H. H. West thought that the flat ellipse 
used by Dr. Hele-Shaw, in place of a plane surface, 
was sufficiently like a rudder on a ship; but there 
was less flat in the rudder than in his proportions. 
He expressed sympathy with what Mr. Froude had 
said, for the experiments dealt only with a re- 
strained surface of water; still he thought the 
method was valuable. The author spoke of the 
change as gradual ; he would like to know at what 
point the stream-line motion was destroyed, and 
what was the critical speed? Probably that de- 
pended on the nature of the fluid. Did the stream 
lines cease, or were they masked under conditions 
of discontinuous flow? The proportioning of 
rudders, as carried out, was entirely empirical, 
and he was glad to think that Dr. Hele-Shaw’s 
paper would throw light on the subject. ‘ There 

ad always been difficulty in estimating the centre 
of pressure on a rudder, and he had been applied 
to by makers of steering gear to assist them in 
this matter. The speaker also made reference to 
the dividing lines as shown by coloured bands, and 
asked how the author had arrived at the position of 
the dividing band as shown in the diagram ;_ was it 
a result of actual observation or of plotting ? 

The next speaker was Professor Dunkerley, who 
said that he understood objection had been raised 
to the nearness of the plates in Professor Hele- 
Shaw’s experiments. For his own part he did not 
wish at present to object tothe thinness of the film, | 
but wished to refer to a point which, it appeared to 
him, was of primary importance, and which, if sus- 
tained, would probably cause Professor Hele-Shaw 
to come to the conclusion that before he proceded 
on the experimental lines sketched in his paper, 
a preliminary investigation might be necessary. 
He would like, therefore, to make quite sure he 
understood the paper. The author's object ap- 
peared to be to get the variation of pressure over 
a submerged body when a fluid flows past it. In 
the case of a perfect fluid that variation of pressure 
could be determined from Bernoilli’s equation, 
provided the velocity of gliding over the surface 
were known. That velocity of gliding could be 
calculated mathematically in the case of an elliptic 
cylinder which included, as one extreme case, the 
flow past a circular cylinder, and in the other 
extreme case a flat plate. In such cases the 
stream lines close in behind the plate. In bodies 
of more complex form the mathematical diflicul- 
ties were too great to be overcome. But if 
the stream lines of a perfect fluid were plotted, it 
would be possible, by increasing the widths at 
different points of the stream tube immediatel 
adjacent to the solid, to infer the velocity at eac. 
point, and consequently the pressures in a perfect 
fluid. It would be possible to plot the stream 
lines of a perfect fluid experimentally, provided 
certain experimental conditions were satisfied. 
Those conditions had been clearly laid down by 
Stokes in the paper to which reference had been 
made. This paper, the speaker said, was the basis 
of the whole matter, and its ~—— could not 
be insisted upon too strongly. Briefly, these con- 
ditions were : (1) The use of thin films ; (2) the 
use of a highly viscous fluid; and (3) the presence 
of slow motions, so that the effects of inertia 
were altogether dominated by those of viscosity. 











question as to the relative extent to which the 
action of bilge keels depended on these two causes 


The closer the approximation to these conditions, 
the more nearly the form of the stream lines of a 
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perfect fluid was imitated ; but the more they were | any conclusions bised upon the identity in the 
departed from, the less closely would the stream | form of stream lines in the two cases would be 
lines of a perfect fluid be imitated. It was to be | correct. 

remembered that if these conditions were satisfied,| Mr. Froude here asked a question as to the effect 
the forms of the stream lines of a perfect fluid were | of the walls, and Professor Dunkerley pointed out 
imitated ; in all other respects, they were absolutely that the problem was simply the ordinary hydro- 
different from those of a perfect fluid. In Pro-| mechanical problem, in which there was no slip- 
fessor Hele-Shaw's paper of 1898 these conditions | ping at the boundary, and in which the velocity 
were, the speaker said, distinctly satisfied, so that | was a maximum at the centre. By having an in- 
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definitely thin film it was possible te take, follow- 
ing Stokes, the average velocity as determining 
the stream lines. In the present paper Professor 
Hele-Shaw had gone a step further. He stated 
that in an actual fluid, the stream lines do not close 
in behind the plate, but that there was a surface 
of separation, dividing the moving water from 
the dead water behind the plate. Lord Rayleigh, 
by assuming that that surface of separation is a 
surface of the same pressure as in undisturbed 
water, was enabled to calculate the velocity of glid- 
ing at each point, and consequently to obtain the 
variation of pressure in the case of a perfect liquid. 
This assumption, the speaker concluded, might or 
might not be correct, and if he understood the 
author correctly, he stated that by the method of 
thin films he could reproduce what would happen. 
But, he would ask, how does the author propose to 
obtain this surface of separation? ‘‘ By using a less 
viscous liquid than glycerine — viz., water — and 
gradually increasing the velocity of the thin film. 

What, then, did Professor Hele-Shaw think he was 
getting? Itappeared to Professor Dunkerley, who 
spoke, not so much as a critic, but as a student of 
hydro-mechanics who wished his difficulties to be 
removed, that the author would not necessarily be 
imitating the lines of a perfect fluid. In fact, he 
appeared to be violating two of the fundamental 
conditions laid down by Stokes. He was deli- 
berately decreasing the viscous effect and increasing 
the inertia effect. In such a case, how did Pro- 
fessor Hele-Shaw satisfy himself that he was imt- 
tating the stream lines of a perfect fluid? The 
speaker did not wish to say the author was not 
doing so ; he merely asked for information how the 
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author assured himself that .he .was imitating 
the stream lines of a perfect fluid. In his lec- 
tures at the Royal Naval College, he had intro- 
duced a consideration of these viscous stream 
lines, and had proved their identity with those of a 
perfect fluid in a simple manner, without using a 
stream function. Expressed very briefly, if Stokes’ 
conditions were realised—that is, if the viscous 
effect is so great that we can neglect in the equa- 
tions of motion those terms which involve products 
of the components of the velocity and their dif; 
ferential coefficients—then the equations of motion 
are seen to 


dp. ,@s 
ds @s 
Ipig 
adn 

dp 

—~_ =9 
dz 


In these equations, the direction of sis in the 
direction of the stream line, that of n normal to 
the stream line, and that of = perpendicular to the 
parallel plates ; the symbol p denoting pressure, 
u the velocity in the direction of the stream line, 
and - the coefficient of viscosity. A very small geo- 
metrical step, which the speaker stated he would add 
as a footnote for publication in the Transactions, 
would show that the stream lines as given by these 
equations were identical in form with those of a per- 
fect fluid. He would next suppose that a thin film 
were still used, but that the velocity were increased 
so that was not so small as to be neglected. In 
that case, equaticn (2) would not be true because 
it would be necessary to consider the pressures 
necessary to cause centripetal accelerations, neither 
would the first equation be true because there 
would be intruded an inertia term. In fact, equa- 
tion (1) would become of theform — 


dp_ du _-5, au 
ae aa ia 


in which p is the density per unit volume. The 

int upon which Professor Dunkerley wished to 
= thoroughly understood was that if either of the 
terms on the right-hand side of this equation were 
negligible, compared to the other, there would 
result the remarkable conclusion that the stream 
lines would have precisely the same shape in the 
two cases, although, in other respects, they would 
differ. If neither term were negligible, compared 
to the other, then the form of the stream lines would 
be held quite different to what they were in the two 
extreme cases. Even if the experiment were confined 
to glycerine, so that » remained the same, it would 
be noticed that the first term varied as the linear 
power of the velocity, whilst the second term 
varied as the square of the velocity. Thus, at low 
speeds, the value of « might be so great that the 
second term would be negligible compared to the 
first ; but as the speed increased, the second term 
increased at a much greater rate than the first, and 
very soon it became an important factor. In addi- 
tion to this, Professor Hele-Shaw had decreased u 
on account of using a less viscous fluid than 
glycerine ; and therefore, for a second reason, he 
made the inertia term of great relative importance. 
He would again, therefore, ask Professor Hele- 
Shaw how, in proceeding in the manner suggested, 
he knew that he was obtaining a copy of the stream 
lines of a perfect liquid. It appeared that Pro- 
fessor Hele-Shaw was not imitating any —_ 
problem, more particularly that of a perfect fluid ; 
therefore, any quantitative data based upon the 
method in the paper would be erroneous. 

These remarks, Professor Dunkerley added, re- 
ferred to the use of thin films, to which the paper 
also distinctly referred. If thick films were used, 
the problem assumed quite a different as But, 
judging from the slide which Professor Hele-Shaw 
ad shown that morning, it appeared to the speaker 
quite impossible to measure the width of the 
streams with sufficient accuracy to obtain any quan- 
titative results of real value. The stream lines 
could only be rendered sufficiently steady b 
approximating closely to Stokes’ conditions ; an 
when the speed in such cases was sufficiently great 
to cause a plane of separation behind the plate, 
i x yp that the data derived would neither 

y to a perfect fluid, nor to flow in open water. 

r. Bryan followed Professor Dunkerley. He 
said that the beautiful experiments Professor Hele- 
Shaw had exhibited at the meeting must be valued, 
not merely by the actual results discussed in the 
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paper, but rather by the prospect they held out 
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enabling us to investigate experimentally discon- 
tinuous motions in ions having curved boun- 
daries ; cases in which Schwarz’s method failed. It 
was no doubt true, as Professor Dunkerley had 
observed, that the stream lines obtained by the use 
of liquid films could not be expected to coincide 
with the stream lines of any two dimensional fluid 
motion except in the limiting case considered by 
Sir George Stokes, when the thickness was very 
small, the velocity very small, and the viscocity 
considerable ; or the opposite case, when the vis- 
cosity was negligible, the velocity considerable, and 
the thickness of the sheet of water very great ; so 
that the bounding plates did not materially affect 
the form of the stream lines in the centre of the 
film. The effect of the glass plates was to rapidly 
break up discontinuous motion. The fact that in 
the experiments now shown the surfaces of discon- 
tinuity kept their form so well, afforded evidence 
that Professor Hele-Shaw had actually made an 
advance in approaching the state of affairs repre- 
sented by the second condition. Dr. Bryan went 
on to suggest a method whereby the stream lines 
due to discontinuous motion could be determined by 
a combination of the two methods. It was only 
necessary to obtain the boundary of the region 
of dead water by the use of the thickest possible 
film of liquid, of the least possible viscosity moving 
with the greatest cn velocity. When the 
form of this surface of separation had been thus de- 
termined under the most favourable conditions, 
it was only necessary to cut out a thin sheet of 
metal of the same form, and by then experiment- 
ing with the thinnest ible film of glycerine, he 
would obtain coloured bands exactly reproducing the 
stream lines of the discontinuous motion of a per- 
fect liquid. Referring to the actual problem of the 
rudder, Dr. Bryan pointed out that discontinuous 
motion was an important factor in steering. It was 
true that such motion entailed a certain loss of 
energy, which must be supplied by the engines. But 
in an ideal perfect fluid, a ship with a rudder which 
produced no discontinuous motions might be not 
inappropriately termed a ‘‘ perfect tub,” which 
would go on for ever drifting along in the same 
straight line; and the only effect of the action 
of the rudder would be to cause the ship to 
turn round more or less broadside to the course 
in which she was drifting. To change the course 
of a ship, discontinuous motions must be set up. 
Dr. Bryan had from the very outset urged Professor 
Hele-Shaw to take up the subject of discontinuous 
motions ; and the fact that such motions had now 
been seen thrown on the screen was a matter for 
congratulation. 

Dr. Elgar said he knew that both Dr. Hele-Shaw 
and Dr. Bryan had doubted whether these papers 
would have practical value or practical interest for 
the Institution. He was sure he was expressing 
the opinion of all present when he said that they 
regarded investigations of that kind as possessing 
both these qualities. The sketches of rudders 
and sterns of the four ships shown by Dr. 
Hele-Shaw, from which stream lines had been 
obtained, were for two cruisers of the Admiralty 
type, # 30-knot torpedo-boat destroyer, and the 
Atlantic liner Campania. It was true, as had been 

inted out, that the stream lines, as given by Dr. 

ele-Shaw, were only for two dimensions, and 
were for water lines that are parallel to the surface 
of the water, thus leaving out of account any ver- 
tical motion. He did not think that, in the case of 
the first three types of ships mentioned, this was 
of material importance, as it would be seen from 
the form of the sterns that there would be little 
vertical motion of the stream lines, and that the 
real stream lines would not differ much in degree, 
and certainly not to any important extent, from 
those shown by Dr. Hele-Shaw. The same remarks 
would not, however, apply to the stream lines 
shown for the Campania. In her case, the third or 
vertical dimension was of importance, as there 
would be very little, in the actual ship, of the 
effect—shown in Professor Hele-Shaw’s di 
of the propeller boss upon the motion of the 
water. It must be remembered that the water 
line shown through’ the boss represented the 
fiuid motion and disturbance that would occur 
if the sternpost were of the full width of the boss 
from water line to keel. In this case it would be 
apparent that the third dimension was all im- 
portant, especially as the bossing out of the plat- 
mg was so formed as to cause the water to pass 
this projection by motion in or near a vertical 
plane. Another point of ‘practical importance in 





reference to the stream lines of the Campania was 
the effect of the aperture at the fore side of the 
sternpost upon the flow of water round the rudder 
and the way it affected the steering of the ship. 
Since the adoption of this aperture by Messrs. 
Harland and Wolff in the Teutonic and Majestic, 
an arrangement which in their case was neces- 
sitated by the overlapping of the propellers, 
the same device has ated adopted in many 
steamers. In some cases, this had been done in 
order that the screws might overlap or be 
brought closer together; but for other causes it 
appeared not to have been necessary on that 
account. More than one instance of ships so de- 
signed had come before Dr. Elgar’s notice, where 
the steering had not been as satisfactory as in 
other similar ships not fitted with such an aperture. 
It had been reported that it was more difficult 
to keep such vessels on a straight course, and in 
turning they could not be so easily steadied upon 
the course required. It appeared to him that this 
might be accounted for by the fact that the relief 
of pressure against the stern of the ship in front 
of the rudder which the aperture gave, not only 
caused a flow of water, as would seen by Dr. 
Hele-Shaw’s diagrams, to pass through the aper- 
ture and behind the rudder, but that the line or 
plane of demarcation between this deflected current 
and the current which passes at the front of the 
rudder was not stable. This brought into question 
the effect of the propellers on the rudder; and 
here, Dr, Elgar remarked, Professor Hele-Shaw’s 
stream lines were only such as would be formed 
by a sailing ship, and to a great degree by a 
paddle steamer, or by other vessels whose pro- 
pellers were not in the stern. In the case of screw 
propulsion all stream-line action must be absolutely 
dominated by the movement aft of the large masses 
of water that are thrust astern by the propellers. 
It was possible that in the case of a twin-screw 
steamer with an aperture in front of the rudder, 
the line of deviation between these two streams 
might not be stable. It might oscillate backwards 
and forwards to some extent in the aperture on 
each side of the rudder post. An important point 
in connection with the action of the rudder, 
illustrated by Dr. Hele-Shaw’s stream lines, was 
as to the effect of viscosity in modifying the 
ressures upon the back and front of the rudder. 

he importance of this would be seen by referring 
to the Tables of pressures upon the rudder given, 
for these showed or high a figure might be reached 
at high speeds. Coming to Dr. Bryan’s paper, 
Dr. Elgar remarked that were many points in 
it of very great practical interest. It was not 
long ago that the battleships of the Revenge and 
Resolution class were not fitted with bilge 
keels, because the calculations made at the 
time, with the best knowledge then available, 
ap to show that the extinctive effect of 
bilge keels would not be great in ships of such 
large size and inertia. This was afterwards found 
not to be the case, and bilge keels were added 
with very great advantage. But Dr. Bryan had 
helped very considerably to show why the extinc- 
tive effect of bilge keels was greater than had been 
supposed. Dr. Elgar agreed that Dr. Bryan had 
not yet discovered all the causes of that difference ; 
but he had certainly pointed out very clearly two 
of what, he should think, were principal causes. 
These were, first, the increase of resistance due to 
reverse currents which act upon the bilge keels ; 
and, second, the increase of normal pressure upon 
the bottom of the ship, immediately in front of 
the bilge keels. These two causes of increase of 
resistance had been shown by Dr. Bryan to produce 
results which were surprisingly important. It was 
fortunate that the position for bilge keels adopted 
upon the bottoms of ships, for purposes of practical 
convenience, ee oa to coincide with the posi- 
tion in which both of these cases of increased 
efficiency were at about a maximum. There were 
many persons who yet believed that a middle-line 
keel was more effective than bilge keels. Dr. 
Bryan’s explayations show why the middle-line 
keel is not so effective in modern ships as it was 
formerly. In the old days of sailing ships there 
was very great rise of floor, and the form of the 
bottom was so different from the present, that the 
keel was attached to what was then the most pro- 
jecting point in the contour of the section ; and the 
same remark applied to an even greater extent to 
the yachts of the present day. In both these cases 
the middle-line keel was effective, not only on 
account of its own resistance, but also because of 





the other two causes described by Dr. Bryan, both 
of which would operate to resist rotation in the 
same way as bilge keels do in modern steamers, 
But when considering the case of the middle-ling 
keel and the flat-bottom steamer at the present 
day, it would be found that the movement of 
water round the section of the ship set up by 
rotation was not acting against the middle. 
line keel to increase resistance—as it does in the 
case of the bilge keels—but that it was acting in 
the opposite direction to reduce the resistance to 
rotation, in the same way that normal pressure at 
the bottom in front of the keel was acting to 
increase rotation instead of resisting it. These 
were a few of the practical points upon which 
much light was thrown by the papers just heard, 
and the speaker was sure there are many lessons to 
be learned by a careful study of thesé ¢ontributions 
and of all they suggest. Dr. Elgar said that before 
concluding he would only add that experiments such 
as Dr. Hele-Shaw had shown them were very expen- 
sive to make, and that such investigations as have 
been communicated, which are based largely upon 
experiments, involve considerable outlay. One of 
the chief objects of the Institution is the pro- 
motion of research, and it seemed to him that the 
time had: now come—seeing the large access of 
membership received every year and the compara- 
tive state of prosperity in which the Institution was 
now found—for considering seriously whether they 
should not try to.give effect to this important 
object. This was not a question, at any rate at the 
stage, for a general meeting; but he hoped the 
Council would soon see their way to take the matter 
up, and to try to make some arrangements by which 
work of this kind—by which the members of the 
Institution benefit so largely—could be promoted 
and extended. 

Mr. Macfarlane Gray said he observed that Dr. 
Hele-Shaw in his remarks, and also in his paper, 
used the expression ‘‘turning moment of the 
rudder,” in a sense which must be misunderstood by 
the members of the Institution. According to the 
language of naval architecture, the ‘‘ turning mo- 
ment of the rudder” was quite different from that 
which is meant in the present paper. Supposing, 
he said, there were standing upon the table a 
steamship model, say 4 ft. or 5 ft. in length, with 
a balanced rudder. If one were to hold the two 
edges of the rudder with two hands, pulling one and 
saline the other if the strength applied were sufti- 
cient, and the rudder in the model strong enough, 
it would be possible to turn the model round hori- 
zontally and the power would be applied by the turn- 
ing moment impressed upon the rudder. It was this 
turning moment that was referred to in Dr. [ele- 
Shaw’s paper. The speaker wished to point out, 
however, the difference between what he had de- 
scribed and the turning moment of the rudder in 
the steering of a ship. In the imaginary experi- 
ment on the model which he had considered, if the 
strength applied were sufficient, the hull would be 
swung about the rudder post, which would be 4 
stationary centre. There was always such a turning 
moment on a rudder in action, but this was not the 
turning moment that steered the ship, and its 
magnitude was so insignificant that it was invari- 
ably, and properly, disregarded. The steering of a 
ship was analogous to the steering of a wheelbarrow, 
the rudder corresponding to the man holding the 
shafts of the barrow. To steer the man had to put 
side pressure on the shafts, himself walking sideways 
to the extent of the are described about the tread 
of the wheel. The side pressure applied by the 
man, multiplied by the horizontal length from the 
tread of the wheel to the man, was the turning 
moment steering the barrow ; and similarly the 
effective side force on the rudder, transverse to the 
line of keel, multiplied by the distance from rudder 
to forefoot, was the “turning moment of the 
rudder” known to naval architects. In the case of 
the rudder this side force was the component 
transverse to the ship, of the difference between 
the pressures on the two sides. The diagrams ex- 
hibited and Dr. Hele-Shaw’s experiments threw 
additional light on this action. They showed 
that the divergence | regge ora by a deflected 
common rudder notably increased the pres- 
sure upon the deadwood of the ship, before 


the rudder, on the side to which the rudder was 
inclined. With this increase of pressure there was 
virtually an enormous increase of the steering sur- 
face acting to swing the ship. 
diagrams should increase our 
common rudder and the more the 
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about the balanced, or the partially balanced, 
rudder were looked into, the more unsatisfactory did 
they appear to be. In several of the diagrams for 
balanced rudders, the pressures on the two sides are 
the same, there is then no difference of pressures 
for producing the naval architect’s turning moment 

udder. 

oor Bryan here remarked that the pressures re- 
ferred to by Mr. Macfarlane Gray would tend to 
turn the ship the opposite way to that due to the 
inclination of the rudder. 

Mr. Macfarlane Gray, in reply to this remark, 
said he was assuming that the two sides were the 
same, as they appeared to be nearly, but Dr. Bryan 
meant that the action of the equal pressures in Dr. 
Hele-Shaw’s “‘ turning moment of rudder,” and his 
remark was, therefore, quite correct; it would 
swing the ship to port instead of to starboard. 
According to the diagrams, there could be no worse 
design for steering a ship than a balanced rudder. 
The effective side pressure—being the difference 
between the total pressures on each of the two 
sides—was enormously diminished, and in the case 
of a rudder close to the stern the excess side pres- 
sure on the deadwood oo — ergs auke 
would apply only to sailing ships, and the s er 
had pg that balanced rudders had been 
employed in them. In conclusion, Mr. Gray bore 
testimony to the value of both Dr. Hele-Shaw’s and 
Dr. Bryan’s papers, though he had not taken in all 
the mathematics contained in them. 

Professor Hele-Shaw, in reply to the discussion, 
stated that Mr. Froude had spoken upon the ques- 
tion of a growing departure from one type of flow 
to another as the speed increased, and had given it 
as his opinion that there was practically one type 
of flow in which the speed varied as the square of 
the velocity, which occurred’ even at very low 
speeds, and that until actual cavitation occurred 
this kind of flow was maintained. Mr. Froude had 
admitted, however, that in the experiments which 
had been shown, there was a gradual change from 
perfect stream-line motion in which the fluid pres- 
sure was the same on both sides of the plate, to a 
state of things in which turbulent flow occurred 
behind the plate. Mr. Froude, the speaker said, 
no doubt based his remarks largely upon the 
actual measurement of resistance on plates, con- 
cerning which he was probably better able to 
speak than anyone else; but what had really 
been meant by the gradual change referred to in 
the paper was not so much a gradual change in the 
character of the flow as in the form of the stream 
lines themselves in front of the plate. These 
stream lines were shown to change their position 
in the experiment in front of the plate as the velo- 
city increased, as he meant to show in the paper, 
when he stated that ‘‘a very considerable change 
in the stream line occurs in front of the plate as 
the discontinuous portion behind changes in form.” 
It was quite true, as Mr. Froude said, that the 
experimental conditions were in a certain sense 
artificial ; but there had been hitherto very little 
connection between experiments like those of Mr. 
Froude and the mathematical treatment of the 
subject, which was even more artificial. The 
speaker had, therefore, purposely commenced his 
paper by stating that the attempt brought forward 
connected the two methods by experiments that 
could be visible, but must be regarded as at present 
incomplete, though he ho they would lead to 
much more important results on what was admitted 
by every one to be such a difficult problem. The 
question had been raised at what velocity the 
experiments had been made, and here, again, it 
was to be understood that as long as perfect 
stream-line motion was maintained, the actual 
velocity had nothing whatever to do with the ex- 
periments. He had tried to show that by working 
out results, in which, if the stream-line motion were 
supposed to hold, the actual pressure on any body 
could be found on any assumption of velocity that 
might be made, and he had calculated the pressures 
for 1 knot, 10 knots, and 30 knots. When it came 
to the breaking up of the flow, he had explained in 
the second part of his paper that the only results 
he had tried to show were in connection with the 
character of the change which would occur, and in 
this part of the paper he had made no attempt to 
give any numerical results. Mr. West had 
asked how it was that he arrived at the exact 
central position of the coloured bands in order 
to find the stream lines with which the results 

been obtained. This of course was easy 
enough excent in the case where the central stream 





line widened out just at the point of maximum 
pressure, but here the meeting had an oppor- 
tunity of seeing from the actual experiment how 
easy it was by reducing the flow to make this 
central line as fine as might be required, and in 
one of the figures, which was a reproduction of 
the actual photograph, there was shown at the back 
of the plate the point in question in a most un- 
mistakeable manner, that being the point at which 
the two streams re-united. 

Professor Dunkerley had raised what might be 
considered the most important question that had 
been asked, viz., whether the author was sure that 
when discontinuous flow was obtained at the back ef 
the plate, he had perfect stream-line motion in front, 
and he also generally raised the question as to the 
accuracy of the method when certain limits of thick- 
ness in the film were exceeded, or, what was practi- 
cally the same thing, when the fluid used was below 
a certain viscosity. This matter was of yital impor- 
tance, and it was for this reason that the speaker 
had treated the two questions of true stream-line 
motion and of increased velocities producing dis- 
continuous motion in two different.sections. Con- 
cerning the former, upon which all his calculations 
were based, there had been no question raised, 
while in the latter, in answer to Professor, Dunker- 
ley’s inquiry, he most emphatically expressed his 
belief that true stream-line motion no longer existed, 
either under experimental conditions which he had 
dealt with, or in the actual flow around a rudder. 
Mathematics had indeed been applied by others 
under these conditions, and the results would, no 
doubt, approximate to the truth, even when water 
is considered to act as a perfect fluid; but he— 
the speaker—thought that the real result could only 
be obtained mathematically by treating the fluid 
as viscous. The mathematics of a viscous fluid were, 
however, so admittedly difficult that it was very sur- 
pas that such cases as the one under discussion 

ad not even been attempted, or if they had been 
attempted, there was, as far as the speaker knew, 
no — record of such an attempt. The re- 
marks of Dr. Bryan, who was very justly regarded 
as one of the highest mathematical authorities, were 
very gratifying, and he—the speaker—could not 
help expressing the satisfaction he felt that his own 
experiments on discontinuous flow had been thought 
to opportunely illustrate several points in Dr. 
Bryan’s own paper. He had not taken part in the 
discussion on Dr. Bryan’s contribution, and he 
would, therefore, like to say then how clearly the 
remarkable action of bilge keels had been made by 
what they had then heard. He felt sure those in- 
terested in the mathematics of the subject would 
value the promised statement by Dr. Bryan of the 
processes by which he had arrived at his results. 

Dr. Bryan thanked the meeting, and more espe- 
cially Mr. Froude and Dr. Elgar, for the kind re- 
ception accorded to his paper. In the discussions 
that afternoon, so much had been said about ‘‘ per- 
fect fluids,” that he feared some confusion had 
arisen in the minds of those present as to which 
peopetee referred to perfect fluids and which not. 

tream-line motions without discontinuities existed 
in perfect fluids flowing past rigid boundaries, pro- 
vided that no sharp angles or edges projected into 
the liquid, and that the velocity round the rounded 
corners was not-so great as to give negative pres- 
sures. When these conditions were violated, dis- 
continuous motions were set up, but these were 
none the less motions peculiar to a perfect liquid. 
In his paper he had pointed out that the effect of 
viscosity was actually to gradually break up the 
surfaces of discontinuity. He further pointed out 
that Lord Rayleigh had shown that a balanced 
rudder sets itself across the stream when the 
motion is discontinuous, no less than when it is con- 
tinuous. Mr. Froude had pointed out that experi- 
ments with the Revenge did not seem to fit in 
altogether with the hypothesis that the gradient 
of the extinction curve consisted of two terms 
proportional to the first and second powers 
of the amplitude. Dr. Bryan’s paper being 
written in very limited time, he had not yet con- 
sidered the mathematical meaning of these two 
terms. But there was one point on which further 
experiments would be of great value. Supposing 
a ship displaced first through an angle of 5 deg., 
and then through an angle of 10 deg., and started 
from rest in each case, was the gradient of the ex- 
tinction curve the same at starting in the first case 
as in the second case, when the amplitude had 
fallen to 5 deg.? It was important that this point 


of how far bilge-keel resistance was affected ’ y 
motions set up in the water in previous oscillatiuns 
In conclusion, Dr. Bryan thanked the Institut a 
of Naval Architects for receiving his paper, .nd 
expressed his gratification that mathematicians 
were enabled to bring their work before a body of 
practical men, in the hope of effecting a closer 
union between theory and experiment. 


DertH oF Water ON REsIsTaNce or SuHIPs. 

A peper by Major ee Rota, of the Royal 
Italian Navy, on ‘‘The Influence of the Depth of 
Water on the Resistance of Ships,” was next read. 
This paper we print in full on page 528 of the 
present issue, and we shall therefore proceed at 
once to deal with the discussion, in which Mr. 
Froude was the first speaker. In to the 
torpedo-boat referred to, he said that the hump in 
the curve coincides with the conjunction of the 
wave rates ; that isto say, the length of wave cor- 
responding to the boat and that due to the speed. 
Under such circumstances, the shoaling of the water 
would naturally lower the hump. It was here a 
repetition of the old experiment of Scott Russell's, 
of the flyboat towed at great speed in a canal. The 
solitary wave was unable to keep pace with the 
boat, and so no wave-making resistance was set up. 
In the experiments under consideration, on the same 
principle, as the water shoaled there was an approach 
to that critical point, resistance greatly increasing 
in the meantime, until the point was reached when 
the wave vanished and the resistance fell off pro- 
portionately. The results of the paper were ex- 
ceedingly valuable. Fora long time they had in- 
tended to make experiments of a similar nature at 
Haslar, but had been too busy. Such experiments, 
moreover, were very costly, and they were therefore 
more indebted to the author for making them public. 

Mr. A. Denny said that at Dumbarton they had 
made experiments to test the effect of shallow 
draught on resistance. They, had put a false 
bottom in the tank, and had towed models, The 
object had been to find out what speed could be 
guaranteed for shallow rivers. The results, how- 
ever, obtained were so various that they came to 
the conclusion they could get no definite data: 
sometimes the paddle-wheel would be over the 
hollow of the wave, whilst with the screw propeller 
there might be no water at the stern atall. In 
fact, they had sometimes pushed all the water out 
of the tank. 

Mr. C. Humphry Wingfield observed that as no 
reference was made to Captain Rasmussen’s work 
in this matter, the author had probably overlooked 
his remarkable paper of last year, and the earlier 
one on the same subject published by Captain Ras- 
mussen in vol. lviii. of ENGINEERING, page 337. 
These papers dealt with full-sized vessels, on which 
numerous experiments had been made under very 
favourable conditions and with great care; and he 
felt that, however admirable these experiments 
with small models might be, they had not quite the 
same weight as those with the actual vessels. Ina 
letter to Mr. Wingfield, Captain Rasmussen had 
mentioned that some time was always required for 
the wave system to accommodate itself to the depth 
of water; and he would, therefore, be glad if the 
author would state for how long a distance the 
bottom of the tank was. raised. Another 
point mentioned by Captain Rasmussen was the 
necessity for an absolutely rigid bottom in order to 
obtain trustworthy results ; or at all events one of 
sufficient stiffness to prevent its following any ten- 
dency to adapt itself to this under-water wave form. 
He presumed this had not been overlooked. Some 
figures showing the influence of depth of water on 
the speed of British warships had been given by Sir 
William White in a paper on ‘‘ Recent Experience 
with some of Her Majesty’s Ships,” read beforethe 
Institution, April 7, 1892. Mr. Wingfield thought 
it very probable that the author was correct in 
attributing to change of trim a large part of the 
influence of this bottom. As an instance, he 
might mention the Boadicea, a launch built by 
Messrs. John I. Thornycroft and Co. It would be 
found recorded on page 494, vol. lxiv., Ewnar- 
NEERING, that she was perceptibly faster with only 
a few inches of water under her than when in some- 
what deeper water. 

This brought the morning sitting to a close. 


(To be continued.) 





BraztniaAN TELEGRAPHY.—The submarine cable _be- 
tween Para and Pernambuco is about to be doubled to 








should be tested, as it would afford an indication 





meet the requirements of » growing ess, 
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ENGINES OF THE CHILIAN CORVETTE “GENERAL BAQUEDANO.” 


CONSTRUCTED BY MESSRS. HAWTHORN, LESLIE, AND CO., LIMITED, NEWCASTLE-ON-TYNE. 








Tue InstrruTion oF MgcuanicaL; Encrnexrs GRa- 
puatTes’ Mrstinc.— The seventh -meeting of the 
Graduates’ Association was held at the Institution of 
Mechanical Engineers, Storey’s Gate, Westminster, at 
7.30 p.m., on Monday evemng, April 9, Sir William 
Arrol, member of council, M.P., LL.D., in the chair. 
Reports of the visits to the Tower Bridge and the Tower 
Station of the Central London Electric Railway, Shep- 
herd’s Bush, were read by the honorary secretary, 
discussed by the graduates. Mr. H. M. Rootham, 
graduate, in opening the discussion on the Tower Bridge 
visit, gave a very interesting description of the pumping 
station, hydraulic machinery, controlling gear in cabins, 
and many other interesting details in connection with 
the working of the bascules, &c. The chairman called 
attention to the construction of the chains, hall-and- 
socket bearings on the top of each column for adjustment 
of the weights, controlling gear for rockers, lubrication of 
all joints whilst under 30 tons pressure, and other interest- 
ing details. An interesting discussion followed. Mr. 
J. Schontheil, graduate, opened the discussion on the 
visit to the Tower Station of the Central London Electric 
Railway, Shepherd's Bush, by giving a very interesting 
description of the compound Allis engines and alter- 
nating dynamos. The meeting, which was the last of 
this session, terminated after hearty votes of thanks had 
been proposed, seconded, and carried, both to Mr. Edgar 
Worthington, secretary, for his kindness and assistance 
in starting the Graduates’ Association, and to Mr. Martin 
G. Duncan, honorary secretary of the Graduates’ Asso- 
ciation, for his very able management as regards papers, 


visita, &o. 














(For Description, see Page 525.) 
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ENGINES OF THE CHILIAN CORVETTE “GENERAL BAQUEDANO.” 
CONSTRUCTED BY MESSRS. HAWTHORN, LESLIE, AND CO., LIMITED, NEWCASTLE-ON-TYNE. 
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“a — hands - | fact have to uch for thei ies : 
NOTES FROM THE NORTH. 8a aaa” Comper Joni of BD tees ak 70. for April 30. On | but small oonwumrs are troswed a little better. Aig 


the following day were quite nominal, Yesterday 
the metal was not t in, and in the afternoon the quo- 
tations were 78. 10s. per ton cash buyers, and 77/. 7s. 6d. 
three months. The settlement price of copper this after- 
noon was 782. 17s. 6d. per ton, but no business was done. 


Prince’s Dock Railway, Greenock.—The contract for the 
construction of the Prince’s Railway, Greenock, has been 
with Messrs. Robert M‘Alpine and Son, Glasgow. 


Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A fair amount of business 
was done in the local pig-iron market last Wednesday, 
and realisations in Scotch iron knocked 64d. per ton off 
the price. Cleveland, on the other hand, rose 3d. per 
ton, and hematite iron fell 4d. per ton. The sales in the 
forenoon amounted to 20,000 tons, and in the afternoon 
to about 15,000 tons. Prices at the close were 34d. per 



























































= gg Doe oe iron. sg A settlement prose — espa aelyng, Heng, taba rego ry cr. 
3 tch i . 6d. ton ; Clevi railway » 
78s. Tha. co yp potecon f hematite | the docks, and is to be constructed by the three leading 


783s. 74d.; Cumberland and Mi 
iron, respectively, 86s. 9d. and 87s. per ton. On 
Thursday forenoon the market opened somewhat ex- 
citedly. Scotch warrants started at 77s. 6d. 
ton cash and suddenly dropped to 76s, 6d., and, after 
some fluctuations, left off at 76s. 74d. per ton buyers, 
being a decline of 10d. per ton, Cleveland declined 13d. 
per ton, and Cumberland hematite iron fell to 86s. 5d. 
per ton buyers. The turnover would be about 15,000 
tons. The market went strong in the afternoon, when 
about 10,000 tons were dealt in at appreciable ad- 
vances. Scotch closed 6d. per ton up on the day at 
76s. 114d. per ton cash buyers. The settlement prices 
were on iserualonr afternoon 77s., 783. 74d., 863. 9d., 
and 87s. per ton. Friday and — were holidays, 
and when the market was resumed on Tuesday forenoon 
the tone was easier, though reports as to trade were re- 
rded as good. Scotch iron fell 44d. per ton, and Cleve- 
and and hematite iron fell 3d. each. In the afternoon 
the market was flat on some realising, and the want 
of fresh buying, a dull tone prevailing on account of 
the Easter holidays in England. Scotch closed 10d. 
per ton down on the day, Cleveland 64., and hematite 
iron 1s, per ton. The sales for the day amounted 
to 25,000 tons, and the settlement prices were: 
763, 14d., 78s. 1}d., 85s. 9d., and 87s. per ton. The 
market was very excited this forenoon on the reported 
sharp break in the price of iron and steel in America. 
Some of the cables seem to show that the break is not 
wholly legitimate. However, 35,000 tons were sold this 
forenoon, and as a result of the pressure Scotch iron fell 
1s. 34d. per ton. About 15,000 tons changed hands, and 
Scotch iron fell other 2d. per ton. The settlement prices 
were: 743. 9d., 77s. 74d., 84s. 9d., and 97s. -The follow- 
ing are the shipments of pig iron from Scotch ports last 
week: To the United States, 415 tons; to Canada, 162 
tons; to South America, 182 tons ; to India, 217 tons ; to 
Australia, 285 tons; to Italy, 1180 tons: to Germany, 1385 
tons; to Holland, 1395 tons; to China and Japan, 105 
tons ; smaller quantities to other countries, and 4450 tons 
coastwise. The total for the week was 10,148 tons, 
ainst 3537 tons in the corresponding week of last year. 
The following are the quotations for No. 1 makers’ iron: 
Clyde, 89s. 6d. per ton; Calder and Gartsherrie, 90s. ; 
all shipped 00 Glesges | Giongatan: blopel oh Asura? 
a 1 at w; Glengarnock (sbi at Tros- 
san), ee. 5 Shotts (ship; at Leith), One. 6d.; Carron 
(shipped at Grangemouth), 91s. per ton. The records of 
the past week have again touched levels that have not 
been reached since 1874. Speculation has been active, 
but it received rather a severe check on Tuesday 
by the receipt of somewhat unfavourable news from 
America. Fresh buying either from home or Continental 
consumers is at almost a complete standstill, but the 


railway companies. 


New Swing Bridge at Leith Harbour.—The new swing 
bridge across the harbour of Leith, which connects the 
thoroughfares of Bernard-street and Commercial-street, 
was lately swung successfully and the barriers cleared 
away ee’ to the opening of the bridge for public 
traffic. The bridge weighs 340 tons, and is swung by 
hydraulic rams, one for opening and one for closing the 
bridge. It travels on rollers on a rail laid on the masonry, 
and piling erected at the Bernard-street side. The 
total cost of the structure is about 8000/. 


Important Extension to Johnston Gas Works.—The Cor- 
poration gas manager at Johnston, Mr. Deans, has sub- 
mitted a statement to the Police Commissioners pointing 
out the imperative necessity of important additions being 
made to t —— works involving, at least, an expendi- 
ture of 15,000/. 


Locomotive Contracts.—Messrs. Sharp, Stewart, and 
Co., of the Atlas Locomotive Works, Glasgow, have 
recently contracted with the Midland Railway nem mad 
to build 20 express ‘=~ for them. They are to have 
four wheels coupled, 7 ft. in diameter, with a four-wheeled 
bogie in front, and a six-wheeled tender. The Atlas 
pms ay had already secured orders for other 18 en po 
divided tees the Dutch Rhenish Railway, Brazil, an 
New Zealand. 


Order for Two Paddle Steamers.—Messrs, Ritchie, 
Graham, and Milne, Whiteinch, have been commissioned 
to build two paddle steamers intended for service in 
India. They will be 250 ft. long, 45 ft. wide, and 11 ft. 
in depth, and they will be fitted with turntables and 
rails in order to enable them to carry trains over the 


Hooghly. 





NOTES FROM SOUTH YORKSHIRE. 
; SHEFFIELD, Wednesday. 
_Engineers visit Sheffield.—Two important bodies of en- 
oo visited Sheffield last week. The Master Cutler, 
r. R. A. Hadfield, had as his guests a party of some 
30 th African mining engineers, who, owing to the 
war, are temporarily out of employment. They were 
shown over the Newhall-street Works, and also Mr. Had- 
field’s premises at Tinsley. The students of the Glasgow 
University Engineering Society spent three days in the 
city visiting various works, where facilities were given for 
inspecting the light and heavy trades of the city. 


Widening of the Midland Railway.—The extensive 
scheme in connection with the widening of the Midland 


reduction in the rates for house qualities is expected 
next month. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Trade.—Owing to holiday making 
trade information is very — and the fixing of quota- 
tions is no easy matter. After having been closed 
for five days the Royal Exchange here was ro. 
opened to-day, but very few people attended, and 
next to no business was transac Sellers would 
not quote below 78s. for gg f.o.b, delivery of No. 3 
g-m.b. Cleveland pig iron. sales were recorded at 
that price, which may be regarded as the general market 
quotation. We did not hear of any sales of the lower 
qualities. Nominally, Foundry 4 was 76s. to 76s. 6d., and 
grey forge 75s. to 75s. 6d. Middlesbrough warrants were 
quiet at 77s. 74d. cash buyers. it coast hematite pig 
was “7 strong at 87s. 6d. for early delivery of Nos. 1, 
2, and 3, and little iron was available forsale. Spanish 
ore was steady. Rubio was put at 21s. ex-ship Tees, but 
some firms were inclined to hold out for a rather higher 
figure. 

eae. or rg Iron and Steel.—Very little new can be 
reported of the finished iron and steel industries. Most 
of the works have been closed for the holidays, and this 
is likely to Le customers more ground for complaint of 
inadequate deliveries. Quotations all round are the same 
as those ruling last week. : 


Coal and Coke.—Coal is strong. Bunker and coking 
coal are very firm. Gas coal shows no change. House- 
hold coal somewhat dull. Coke continues in excellent 
request, and average blast-furnace qualities delivered here 
over the next half-year are fully 28s. 6d. 


Bolekow, Vaughan, and Co.’s Shares.—Formal notice 


has been sent out of an extraordinary general meeting of 
Bolckow, Vaughan, and Co., Limi at which a pro- 
to split the shares will be made. The proposal is to 


Sivide the present shares into 20 parts. The total capital 
of the ey will not be affected, nor the voting power, 
nor the liability. The effect will be simply to divide the 
gg what some holders believe to be more saleable 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Businees in steam coal has been somewhat 
interrupted by the Easter holidays; prices have, how- 
ever, been maintained with fi the best descriptions 
making 22s, 6d. to 23s. per ton, while secondary qualities 
have brought 19s. to oe ton. House coal has shown 
little change ; No. 3 R) large has been quoted at 22s. 
to “ per ton. oe has also coe phen — — 
good foundry ties being pri a per ton ; 
and furnace ditto at 30s. to 31s. per ton. As regards 
iron ore, the best rubio has been making 20s. to 20s. 6d. 
per ton. 

South Wales Coal and Iron.—The total shipments of 


coal (forei and coastwise) from Cardiff, Ne 
renting, aaa tee, anol 


weight of old orders keeps the market cheerful. Makers’ | Railway between Shipley and Apperley Bridge is fast elly, and Port , 
pilose have not boon to the recent advance in war- | 8P ing completion.” The new tunnel will it is ex- | to 2,106,180 tons, as com soe meen ee 
rants. There are still 84 furnaces in blast, as compared pected, be finished in about three months’ time. Whereas | March, 1899. The total of 210,618 tons, representing the 
with 82a year ago. The stock of pig iron in Messrs. | the old tunnel was constructed of stone, the new one is | Shipments of March this year, was made up as follows: 
Connal and Co.’s warrant stores stood at 165,898 tons | built entirely of bricks, and is barrel-shaped. It will be| Foreign, 1,712,334 tons ; 393,846 tons. 
yesterday afternoon against 171,395 tons yesterday week, | about three-quarters of a mile in | and will be used | exports of iron and steel from the fiv in 

i he widening of the ; of patent fuel, 










for passenger c exclusively, 
line on the Shipley side of Apperley Bridge Station, 
although an extensive undertaking, is ing satis- 
factorily. The Apperley Bridge Station will be removed 
some 300 yards down the line in the direction of Leeds. 


Hull Electric Tramways.—In connection with the 
Holderness-road section of the Hull electric tramway 
system, considerable difficulties were met with at a point 
where the North Bridge crosses the River Hull. 

engineers had to devise means of maintaining the 
current of electricity while the bridge was open for the 
passage of ships, and also of automatically connecting 
and disconnecting the wires. These difficulties, however, 
have been overcome. The cables which feed the Holder- 
ness-road have been carried under the bed of the river, 
and the automatic switching of the overhead wires has 
also been successfully achieved. The section was in- 
spected and sanctioned by Lieut.-Colonel Yorke last 


thus showing a reduction for the week amounting to 
5497 tons. 

Coltness Iron Company: Acquisition of Mines in Spain. 
—During the past half-year the Coltness Iron Company, 
Limited, have acquired an interest in two extensive iron 
ore eeey, in Spain. These are (1) the Alquife ‘Mines 
and Railway Company, Limited, tered with a capital 
of 450,0002., of which two-thirds (300,0002.) are teed 
by the Coltness Company, and the balance by a well- 
known firm of Cumberland ironmasters. The mines are 
situated in the Province of Granada, about 62 miles from 
the port of Almeira, and the present output of oreis about 
2000 per week, but with additional railway plant, arrange- 
ments for which are in this output will be trebled. 
The securing of these mines—which have been purchased 
outright, thus getting rid of future royalty charges— 
— y improves ~~ ow pa of ~ compan 5 ——- 

or many a plentiful supply rich ore at a low 
cost. (2) The Bacares Iron By, Etiane situated in the 
province of Almeria, and in the neighbourhood of the 


Alquife Iron Ore Mines. These mines are held by the Steel and Iron Trades.—In the heavy branches of trade 


the Easter holidays were as much as possible, 
Some of the large works only closed on Monday, but it 
was Wed: y morning before others resumed operations. 
ere is plenty of work on hand, 
The ore is of high-class qual ty, and will form a valuable i i 
addition to the Coltness mineral supplies. The autho- 
rised capital of the Coltness lron Company is 1,000,0004., 
and the issued capital 700,000/. 
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a , hat length 

ucted in private. ter a somewhat sitting 
it was intimated that both ies had to the 
formation of a Conciliation and rules governi 

the same were settled. The masters further intimated days 
that they were prepared to agree to a minimum 

After a con! the men agreed to ennpt the 
beginning May 1. 


ference, 
employers’ offer of 5 per cent., 


ere} § 





; and 
: Cardiff, 104,956 tons ; Newport, 
mt tous ‘Talbot, nil; 


The Porthkerry Viaduct.—The restoration of the Porth- 


3 Railway, be- 
heery ih, Se Te ee aa te 


tween was comple’ 

direction of Mr. J. C.E., the resident engineer 
the Railway Company, about three months since, 
and heavy mineral traffic has been run over it daily ever 


since. Last week a Board of Trade inspector exam! 
the work, and certified the structure for passenger traffic. 


Wi _—Mr. T. L. Rees, of 
The South Wales Coalfeld.—} te 


Caeran, in some particulars to the 
Sauch Wales eased, save tie eames of it ma be 
i estimated at 1000 square miles. 


pro: 

tends parts coun , @ , Mon- 
me Bree Soma Sod Penbeche. Its greatest 
length is from Abers ee to Bt, Brie 

; ts 

21 miles, in es totel area be- 
neath the sea is 153 square miles; the area ex th 
is 845 square — mile is co ay 
newer formations. —- iw cletone 
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ft., and is divided into three series, viz., the Upper 
coche the Lower Pennant, and the White Ash. 

New Second-Class Cruiser. —The chief engineer of 
Devonport Dockyard has been informed that Keyham 
Factory will be entrusted with the manufacture of two 
sets of triple-expansion engines, a set of water-tube 
boilers, and several portions of a machinery for 
anew second-class cruiser which is shortly to be laid down 
at Devonport. The designs have not yet been completed, 
but it is understood that the cruiser will be similar in 
puild and armament to the Hermes, in which case her 
engines will develop collectively 10,000 indicated horse- 

wer. Her machinery will be put in hand immediately 
the working patterns are received ; they will be the most 
powerful engines ever built at Devonport. 


Newport Harbour Board.—A monthly meeting of the 
Newport Harbour Board was held at the offices on Wed- 
nesday. The Dredging Committee recommended that 
the dredging plant should resume working at Powder- 
house Point in May, in accordance with the recommen- 
dation of the harbour master. Mr.J. Davies (represen- 
tative of the pilots) moved as an amendment that the 
dredging be deferred for two months. He said he had 
made low-water inspections of the river at the point and 
found that the accretions had accumulated during the 
three months. He ventured to say that if there had 
been no dredging at all, the point would be precisely 
the same as now. The dredging operations cost last 
year 20007, and as the work been of no 
use the money had been virtually thrown away. 
Mr. Alderman Moses asked Mr. Davies why he did 
not make his statement to the dredging committee, 
of which he was a member, and which he attended. 
Mr. Davies said it: was since the meeting of the com- 
mittee that he had come to a definite conclusion on the 
matter. The harbour master said he was of opinion that 
the dredging had done good. It was true there had 
a little silting up since the dredging of last summer 
ceased, but the point was clearer than it was before there 
was any dredging; and without dredging at all, Mr. 
Vernon Harcourt, the consulting engineer, had warned 
him that the bank would increase, and might even 
stretch from one side of the river to the other. It was 
decided to renew the dredging May 1. 





GrapHic MeTHoD oF BaLANcinc Marine ENGINES: 
ErratuM.—We are asked to make the following errata 
in Mr. Macfarlane tigen eo article, published on page 487 
of our last issue: In column 2, line 6, from bottom, CC 
should be C’ D’, and in column 3, line 25, from top, E 44 
should be E 44’, and in the last equation given in that 
column, F4— F Lshould be — F4’ +- FL, There should 
be a K on the lowest line of Fig. 3. 





SwEpEN AND Norway.—The Swedish and Norwegian 
Governments are constructing a railway from Gellivara 
to Ofoten, on the Atlantic Ocean. The line is making 
rapid progress, and is expected to be completed in 1902. 
Important deposits of ironstone at Kiirunavaara and 
Luossavaara, belonging to the Gellivara Mines Company, 
will become available for more general consumption upon 
the completion of the new line. 





BriciAn Biast-Furnaces.—The number of blast-fur- 
naces in activity in Belgium at the commencement of 
March was 34, while 5 furnaces were out of blast at the 
same date. The total of 34 was made up as follows: 
Charleroi group, 14; Liége group, 14; and Luxembourg, 6. 
The production of pig in Belgium in January was 
89,880 tons, as compared with 105,620 tons in February, 
1899. The aggregate output for the first two months 
. Of this year was 189,390 tons, as com with 190,190 
tons in the corresponding period of 1899. 





ACADEMICAL DEGREE CONFERRED ON MR. Ropert Carp, 
SHIPBUILDER.—We offer our congratulations to Mr. Robert 
Caird on the honour conferred upon him on Tuesday, the 
17th inst., by the University of Glasgow, when Professor 
Moir presented him for the honorary degree of Doctor of 
Laws in the following terms: Robert Caird, shipbuilder, 
Greenock, a member of the firm of Caird and Co., Fellow 
of the Royal Society of Edinburgh, President of the In- 
stitution of Engineers and Shipbuilders of Scotland.— 
Mr. Caird is well known asa leader in the great industry 
which has made the West of Scotland famous, and his 
eminence as a shipbuilder has already won for him 
the _ medal of the Institution of Engineers and Ship- 
builders in Scotland and the presidentship of that im- 

rtant body. The University, which possesses the only 

ritish Chair of Naval Architect ie Aaa associate 
herself with the Royal Society of Edinburgh in mark- 
ing her appreciation of Mr. Caird’s valuable contri- 
butions to this branch of applied science. And we cannot 
keep out of view the interest which Mr. Caird has dis- 
yed in the present movement for the improvement and 
extension of the scientific side of the University. And 
. Caird is not merely a practical man. Following the 
og A tradition of Scots students, Mr. Caird completed 
on the Continent the education he began here. In the 
course of several years’ residence abroad he ee an 
intimate and extensive acquaintance with the guage 
and literature of France, any, and Italy, and he 
was also privil to carry on important investigations 
in the domain of history and art under the direction of 
. Ruskin. His labours in this de ent were re- 
cognised in 1895, when he was created a Knight of the 
Crown of Italy. His papers, lectures, and addresses on 
? subjects in which he is interested display not merely 
On all these 


MISCELLANEA. 


Two years ago, two cars covered with copper, instead 
of being painted, were put to run on the New Haven 
Railroad as an experiment. The copper was simply 
allowed to tarnish, and has, it is stated, a good effect. 
Neither car, we learn, has cost a penny for outside 
repairs from the start. 


_ From returns prepared for Ryland’s Iron Trade Circular 
it appears that the number of blast-furnaces in blast on 

31 last was 404 out of a total of 605. This is an 
increase of three in the number in blast, whilst the total 
number of furnaces standing is one less at the end of 
the previous quarter. 


The world’s record for turning out steel rails was 
again broken at the plant of the Illinois Steel Company 
on March 22 last, when the day shift put out 1442 _— 
in 12 hours. The previous record for 12 hours was 1391 
tons. Following the breaking of the world’s record the 
night-shift turned out 1235 tons, making a total for 24 
hours of 2677 tons. During the 24 hours the rolls were 
shut down 1 hour and 57 minutes 


The great strike of engineers’ machinists at Chi 
which threatened to spread throughout the whole of the 
United States, has been settled at a conference between 
the union officials and the employers. The basis of the 
agreement constitutes a victory for the men, at least so 
far as the length of the working day and the rate of wages 
is concerned ; but the reports at — to hand give no 
information as to whether the claim for the exclusive 
employment of unionist labour, and the co juent ex- 
— of freemen, has been acceded to. The nine-hours 

ay is, however, to be granted, and this concession seems 
a perfectly reasonable ray og view of the fact that it 
has been the standard in this country for close on thirty 
years, 


The Administration of the State railways in Russia has 
prepared for the the Paris Exhibition a notice which con- 
tains some interesting iculars as to the progress made 
in the last 10 years. In 1890 the total length of all the 
railways in Russia was 18,310 miles, a fourth of which be- 
Pearse § to the State, the remainder being distributed 
over 42 different companies. On January 11 this year 
the total length of lines open for traffic, exclusive of 
light district railways, was 28,365 miles, of which 9205 
miles bel to nine private companies and the rest to 
the State. e State railways are divided, for admini- 
strative purposes, into 22 companies, each of which has 
its separate management, and about 3800 miles are in 
Asiatic Russia. The State railways possess 1380 loco- 
motives for passenger trains, 6060 for goods trains, and 
9050 carriages for passengers, 169,400 trucks and goods 
wagons, and in 1898 the total number of trains was 
1,362,056, which conveyed 51,492,000 passengers of all 
c travelling an average distance of 80 miles. The 
gross receipts of the State railways were over 327,000,000 
roubles, and the working expenses 195,000,000 roubles, 
leaving a net profit of 132,000,000 roubles. 


The New Zealand Government has just published 
correspondence with the Esteve Steel Company, regard- 
ing the outcome of experiments made by the pare 
in the utilisation of the iron sand of New nd. 
Although the experiments had not been so full or so com- 
plete as was desired, the steel company declare the trials 
to have been successful, as they had succeeded in Sem 
high-class tool steel in the crucible direct from New Zealan 
sand. They find no difficulty by their process in eliminating 
the titanic acid and other impurities. Nearly the whole 
of the metal in the sand is utilised, and the process of con- 
version occupies about three hours. The steel produced 
they declare, compares favourably with the best Sheffield 
brands of crucible steel, and is made at a price consider- 
ably lower, as one operation completes the whole process. 
They have also succeeded in agglomerating the sand by 
itself, without adding any foreign matter, the lumps being 
as hard as stone. The pig iron produced contains only 
0.07 silicon, 0.01 sulphur, 0.03 phosphorus, 0.33 man- 
gancse, and no titanium. The company have asked the 
Government to bear the expense of carrying on some 
practical experiments in the agglomeration of the sand 
and in the making in a Siemens-Martin furnace of tool 
steel and soft steel, both from the sand so agglomerated 
and from the sand in its natural state. 


For many winters past the intake pipes of the water 
works of Marquette, e Superior, have given trouble, 
through being blocked by ice, so that water famines have 
been a frequent winter experience in the town. The 
origin of the trouble is not surface ice, but ‘ needle ” ice; 
ak in fact, when the surface of the water is frozen, no 
difficulty occurs, en, however, this surface ice is 
carried away by winds, the same winds prevent fresh ice 
forming on the exposed surface, and the frozen particles, 
ins of conglomerating to form a continuous sheet of 
ice in the usual way, are carried by the eddies below the 
surface, and thus carried into the intake _piPe. This 
phenomenon is by no means unknown in this country, 
and only a few years back, the outlets from the reservoirs 
of one of the London water companies was blocked in a 
isely similar manner, during a comparatively mild 
winter. It is, however, of very rare eccurrence here, 
and aenenenar no special measures have as yet been 

posed by English engineers for dealing with such 
Tithoul ties. At ae however, the authorities have 
now applied an electrical heater by means of which it is 
hoped future trouble will be avoided. The heater con- 
sists 4 of a large iron resistance coil fixed at the pipe 
inlet. @ apparatus will only be brought into rs geo 
og high occasion demands, so that the expense should not 


ees 
be undertaken in the Valley of the Durance, in the De- 
partment of the Bouchesdu Rhone, France. The dis- 
trict served by this river is extremely fertile, but very 
liable to drought. The river itself being fed from the 
Alps, has a very variable flow, which in times of flood 
may amount to 220,000 cubic feet per second, whilst 
at other times it ve J fall as low as 1500 cubic feet per 
nd. These periods of low water are most frequent in 
April and in August and September, and as the normal 
demand at such periods for irrigation water is about 2800 
cubic feet second, the deficit has on more than one 
occasion led to a free fight between the parties interested. 
Such Leger gnosis it Ed caegy Myton checked — ~ 
passage of bye-laws regu e tive rights 
up and down streamers ; but itr has pire, nen determined 
to remove the source of the disagreement by creating large 
impounding reservoirs in the u valleys of the river. 
Two proposals are under discussion, one of these reser- 
voirs, it is suggested, should be situated in a defile a little 
below the confluence of the Ubaye and the Durance, in the 
Department of the Hautes Alpes, whilst a second scheme 
is for a reservoir at Sainte Croix on the Verdon. The 
former of these reservoirs would impound 5,650,000, 000 
cubic feet by means of adam a ft. high. The water area 
of the lake formed would be 1853 acres, and the cost is esti- 
mated at 430,0002. The Sainte Croix reservoir would con- 
tain 4,591,000,000 cubic feet, the dam being in this case 98 ft, 
high, and the estimated cost 315,090/. Trial pits and borings 
are now being sunk at both of the sites under discussion, 
with a view to ascertaining the character of the founda- 
tion accessible in either case. During the winter floods 
the mountain torrents which feed the Durance bring 
down very heavy boulders, which will tend to fill up the 
reservoirs, and preliminary studies are now being made 
as to the best method of meeting this difficulty. 


The German Society of Mechanical Engineers will this 
year award the Veitmeyer prize of 1200 marks with gold 
medal, for the best plan and specifications for an electric 
railroad between two distant cities, designed exclusively 
for trains running at a speed of 200 kilometres (124} miles) 
per hour, and following each other in quick succession 
without intermediate stopping points, each train to have 
a minimum capacity of 150 ngers. The stipulations 
are given in full in the Jan number of Glaser’s 
Annalen, and the contest will close on October 6 this 
year. The prize will be awarded at the November meet- 
ing of the society. Concerning the subject selected, Mr. 
ichert, one of the prize judges and a leading German 
Government engineer, writes as follows: ‘* The problem 
has a special interest at the present time, as the new cen- 
tury now dawning may see its practical solution. The con- 
struction of railroads specially designed for light trains 
of high frequency and enormous speed has so far received 
only passing attention. Look at it as you will, it isin 
line with the progress of the times; but whether a 
tical solution is possible or not, time, study, and ex- 
periments alone can demonstrate. The subject requires 
that careful consideration be given to the designs of 
terminals with the necessary installations for handling 
trains of 200 kilometres’ speed without risk or con- 
fusion. As such speeds have never = been attained, the 
problem may bring out the impossibilities, if any, which 
stand in the way of solving it. No. definite distances 
being laid down, the solution will not give absolute, but 
only relative quantities. Correct theories ought to be deve- 
loped in regard to the resistance at high speeds, which in 
the United States have already ed 150 kilometres 
per hour. The problem must, therefore, be based on an 
unprejudiced review of the literature and the material at 
hand in such matters as train and air resistance, brake 
action, &c., referred to high speeds; and the committee 
tne | the subject in charge thinks that there is still a 
wide field unexplored in that direction.” 





British Coat In GerMANY.—The imports of British coal 
into Germany last year were kiya tons, as com 

with 4,506,163 tons in 1898, and 4,808,900 tons in 1897. I 
will be seen that the imports increased last year to the 
extent of 366,392 tons. 





Smrrn’s Sprrat Supe Ruiz.—A spiral slide rule of 4 
novel. design, due to Professor W. Smith, is now 
being introduced by Messrs. J. H. Steward, of 406, 
Strand, London, W.O. The instrument has a scale 50 in. 
long, enabling calculations to be made with certainty 
to three significant figures, whilst it is possible to 
estimate a fourth figure by means of the eye. The 
spiral scale is placed round a cylinder, over which slides 
a metal tube, have wide slots, through which the scale 
below can be seen. At ite ends of these slots 
are reference marks, ¢ y, the length of the scale 
aa A cursor provided with other reference marks 

ides on this sleeve. To effect a multiplication, for 
instance, one of the reference marks on the ‘sleeve is 
brought. opposite one of the factors on the scale; the 
cursor is then moved opposite one of the ends of the scale, 
in which condition the distance between reference 
mark or the cursor and the reference mark on the sleeve 
is proportional to the logarithm of the factor aforesaid. 
If, now, the sleeve is moved, carrying with it the cursor, 
until the reference mark on the latter is brought opposite 
the second factor on the scale, the uct can be read off 
against the reference mark on the sleeve. With the excep- 
tion of thescale, the whole of the instrument is constructed 
of metal heavily nickel plated, so that all danger of the 
sticking in damp weather is avoided. The arrangement 
of the instrument is such that a calculation is never 
brought to a stop as occasionally happens with other 
spi coe a ove ot She onate ae ee 
by a portion of instrument. The dimensions of this 








erudition, but marked li charm. 
have to ask you to add Mr. Caird’s name to our 


roll of honorary graduates, 


Some important irrigation work is, we learn, about to 


new calculated rule are small, its length being but 10 in. 
oF ccieas Geeseek dcomas tite : 














51 


6 


ENGINEERING. 





COAL-HANDLING PLANT AT THE WANDSWORTH. ELECTRIC LIGHTING STATION. 





CONSTRUCTED BY MESSRS. GRAHAM, MORTON, AND CO., LIMITED, ENGINEERS, LEEDS. 





(For Description, see Page 524.) 
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AN EXPORT DUTY ON COAL. 


THE question of an export duty on coal has been 
raised in Parliament, and is to be again brought 
before that body. This is a matter which comes to 
the front at intervals, especially when trade is good. 
We remember that it was warmly debated during 
the coal famine which followed the Franco-German 
War, and many manufacturers were enthusiastic 
in their support of the proposal that a tax should 
be levied on all coal which left the kingdom. At 
that time the price of household fuel rose to 50s. 
per ton in London, and the poor suffered greatly 
in consequence. Even in middle-class house- 
holds the increased price was painfully felt ; and 
Punch took advantage of the occasion to depict Mrs. 
Jones giving a ‘‘fire party,” at which her friends 
enjoyed the unusual luxury of basking in the beams 
of a thoroughly good fire. At the same time manu- 
facturers found their coal bills increasing to an un- 
heard-of figure, while the supply was very short. 
even at the enhanced A oases Colliers’ wages rose 
immensely, and as their remuneration increased 
their working hours diminished, until the pit-owners 
were in despair. The morning papers contained 
picturesque descriptions of miners drinking cham- 
passed for champagne—in village 


na meted what 
26 | public-houses, and feeding their dogs on the best 


joints the local butcher could supply. It was per- 
fectly natural that there should be an outcry against 
letting coal go out of the country when it was so 
badly wanted at home. 

It was not long, however, before a change came 
Hundreds of men forsook their 
usual pursuits to become colliers, in the expectation 
of living like fighting-cocks. Old unremunerative 
mines were reopened by limited companies, and 
sold to confiding investors who looked for splendid 





dividends. 


Existing collieries had their roads 





enlarged, and were fitted with new winding machi- 
nery. By évery possible means the output was 
increased, while at the same time the flood of good 


trade abated, as France arid returned to 
industrial pursuits, the latter with greatly-increased 
energy, in consequence of the influx of gold paid by 
the feasts as war indemnity. The price of coal 
fell rapidly, and very soon the in of profit 
almost disappeared. It was only the best situated 
and best managed pits that were really remune- 
rative, in spite of the large reductions which were 
made in wages. es oy talked no longer of an 
export duty. It would not have reduced home 
prices, for they were already at the bottom ; while 
it would probably have closed a good many pits, 
and have rendered employment for colliers more 
fitful than it already was. The economic side of 
the question was forced to the front by the general 
depression of trade. It was seen that coal is a com- 
modity by which we pay for many of our imports; 
and that if we send less of it abroad, we shall re- 
ceive in return less wheat and cotton and wine, 
and the thousand-and-one n<c:ssaries and luxuries 
which come to us from the foreigner. If our 
exports of fuel fall off to the extent of a million 
sterling per annum, our imports must decrease 
correspondingly, or else we must pay for them out 
of accumulated capital—a spendthrift method which 
cannot continue long. The apparent surplus of our 
imports over our exports is merely the result of 
incomplete book-keeping, which takes no note of 
what is done by Englishmen beyond their own 
shores. Nothing is more cértain than that, in spite 
of Government returns to the contrary, we pay in 
full for all that comes into the kingdom ; and that 
if we put an artificial restriction on the export of 
one material, we, at the same time, put an equally 
effectual stop on many of our imports. 

When trade is bad no one proposes the imposi- 
tion of export duties, however desirable they may 
be considered in the flush of prosperity, unless—and 
this is a very important exception—they can be 
levied without reducing the output. Ifa tax is to 
render capital less productive, and to throw work- 
people out of employment, then it is evidently 
unjust, unless it presses equally on all classes. 
To single out the coalowner and the miner to carry 
an extra share of the national burden cannot easily 
be justified. When the coal trade is in the prosper- 
ous condition which obtains now, these considera- 
tions have little weight. We could easily use much 
more coal than we are now doing, and our foreign 
customers could pay a higher rate than they do at 
present. But it is doubtful how long the present 
good time will last. Two or three years is an 
outside estimate, and then profits on coal will 
dwindle to the low figure they have so often stood 
at inthe past. There would then arise a howl for 
relief which no Government could resist, and we 
should find that we had disturbed a trade without 
any practical advantage. In a democratic country, 
fi experiments are always attended oe 
and are more likely to lead to loss than gain. 
The present Budget shows that, however strong 
a Government may be, it shrinks from. trying ex- 
periments in taxation. The memory of Mr. Lowe’s 
match tax, with its niotto of Hx luce luccellum, and 
later, of the wheel tax, must ‘bring a shudder to 
any Chancellor of the Exchequer obliged to find a 
new source of income. . RE, 

The advocates of a tax on coal do not, however, 
found their argument solely on the needs for wider 
sources of revenue. They have two other pleas, 
both of them far more weighty than that. Firstly, 
they point out that the een of ample sup- 
plies of steam coal of the highest quality are essen- 
tial to us asa eget gee! and, secondly, that when 
our supplies of are exhausted, we shall lose a 
most important factor in our commercial life, and 
protest the supremacy which we now enjoy. 
th these questions are of the highest import- 
ance, and either consideration would justify a very 
serious interference with trading interests. As 
regards our Navy, the supply of coal is certainly 
more important than the type of boilers about 
which so much interest exists. An inferior boiler 
with ‘good Aen Bhar is’ — ot naval 
Pp to the best type of boiler wi 
PS ger * the calculations of the setiie hind 
constructive departments of the Admiralty as to 
the speeds of vessels are based on the assump- 
tion that the best quality of ‘coal will be used, and 
if this should fail, the s and the radii of 
action of our ships will be greatly reduced. This 





would be a very serious matter, and might cause a 
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deplorable disaster. It is just this Welsh coal of 
high quality that we are parting with most freely. 
Out of the 41 million tons of exported annually, 
about 18 million tons are sent from the four ports 
of South Wales. It is not possible to give exact 
figures as to its destination, but it may safely be 
assumed that from half to three-quarters ultimately 
finds its way into the bunkers of British shipping in 


various parts of the world. A restriction of export’ 


would, therefore, not only press on the mining 
interests, but would also affect in a less degree 
shipowners, merchants and freighters, in all parts 
of the Empire. 

Interference with trade is a dangerous weapon 
to handle, because it strikes in so many unexpected 
places. Nevertheless, we think that there is good 
reason to be shown for an inquiry into the probable 
amount of the coal deposits in South Wales. We 
know that this is a subject beset with difficulties, 
and that the data for estimates are largely hypo- 
thetical. Still, if it could be shown that we are 
using up our steam coal at a rate which will 
see the end of it within a moderate number 
of years, that would afford reason for the 
Government taking steps to guard our resources 
in some way. Probably the best thing for them 
to do would be to acquire a sufficient area of 
carboniferous deposit to supply the needs of the 
Navy for many years after the existing mines are 
exhausted. Relatively speaking, there is not much 
coal wanted for the Queen’s ships, and a long- 
enduring supply could be easily secured. In case 
of war, the export of coal would be enormously 
decreased automatically, and the product of the 
mines would be immediately available for home 
purposes. 

The commercial future of the nation is a very 
important question, and, at the same time, a very 
difficult one. So far as it is connected with the coal 


supply, however, it can be stated fairly simply. | coal 


Last year we raised 220 million tons of coal, and 
exported 41 million tons, that is, we exported less 
than 19 per cent. of the whole. Supposing by 
taxation we could reduce our exports one-half, then 
they would stand at about 10 per cent., and we 
should prolong our period of supply by about the 
same amount. Now if we put the time which the 
principal seams will last at the extremely moderate 
estimate of 50 years without artificial restriction, 
and at 55 years with restriction, then we see the 
utmost gain we should obtain from departing from 
our traditional policy, and trying a very hazardous 
experiment which would be sure to work unjustly 
towards large numbers of persons. However 
serious may be the depletion of our coalfields, it 
must be remembered that we are using four-fifths 
of the output within the kingdom, and of the re- 
mainder much is burned by our merchant marine. 
eves. & may possibly reproach us for our prodi- 
arwd ; but it will not have a serious accusation to 
ring against us on account of our exports. 

In the House of Commons, Mr. Balfour said it 
was probable that before our coal was exhausted 
we should have found some other source of power. 
That showed a robust faith in science, or a pro- 
phetic insight, which is denied to most men. 
Apart from petroleum, the only new sources of 
power we have heard put forward are the energy 
of rotation stored in the earth, and the energy 
of the ether; but as to how we are to 
make these supplies available for our uses, no 
one has given the faintest clue. It is far more 
probable that our release from the danger 
overhanging us will come in the way of cheaper 
transport. The coal deposits of the world 
have been scarcely touched at present; they 
are incalculable and practically inexhaustible. It 
needs very little stretch of imagination to see 
American coal laid down on the quays at Cardiff at 
acheaper rate than the South Wales fuel. Cer- 
tainly that contingency is far nearer to us than are 
the new sources of power which are talked of so 
glibly. Many of our readers can remember the 
time when they would have smiled incredulously to 
be told the wheat of North-West Canada could 
drive Essex farms out of cultivation ; yet they have 
lived to see it. The American talent for the 
cheap handling of material amounts to genius. 
They are now bringing coal to bank at marvellously 
cheap rates, while the economy of their transporta- 
tion is a standing mystery to our railway managers, 
Here the tendency is for the 
material to rise, due to stri 
interests of the workmen 


rice of all raw 
t legislation in the 
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We are even discussing an increase of railway rates 





for coal. In America the tendency is in an op 
site direction, and it is more than possible that 
within ten years America will have a large export 
trade in coal. 

It is not altogether pleasant to think that some 
day we may draw not only our food, but also our 
fuel from abroad. The matter is not, however, of 
so much consequence as it at first appears, 
provided the supply is cheap. As soon as 
the cruisers of a hostile Power commence saga. 
the ocean to snap up our merchant marine, an 
neutral vessels bringing us contraband of war—and 
coal would certainly be declared contraband—there 
will be a sudden check to our manufactures. We 
shall still want to eat, but work will suddenly be- 
come very scarce. Not to mention the stringency 
of the money market, which will paralyse business, 
our foreign customers will decline to give orders 
with no certainty of delivery. Even if they are 
willing to take the chance of delay, they will not 
pay the war premiums demanded for insurance. 

ur need for coal will diminish at once. However 
strong our fleet may be, it will take it months to 
catch all the vessels which will be launched against 
our commerce, and to effectually police the seas 
of the world. As long as we view with com- 
placency our precarious bread supply, it is a work 
of supererogation to concern ourselves as to what 
will befall us if we should ever import our coal. 

Whichever way we look at this question of ex- 
port duties on coal, it is beset with difficulties. A 
very moderate duty would kill the foreign trade 
carried on by the South Yorkshire collieries by way 
of Hull. That coal has to be sold in competition 
with fuel from Belgium, Northern France, and 
Germany, and a small difference in price would 
turn the scale against it. The Cardiff trade 
could stand the impost better, but it would be im- 
possible to discriminate between different sorts of 
. There are a number of consumers who must 
have South Wales coal, if it is possible to get it. 
But many of these, such as foreign navies, are 
small users, and do not count for much. The 
bulk of the burden would fall on our great mail 
shipping lines, who are under contract to run at 
a certain rate, and are obliged by stress of compe- 
tition to go even over that speed. In any case, 
the prolongation of our supplies would not be 
attained, except to a limited degree. The redus- 
tion of exports from 20 to 10 per cent. of our 
annual output would not save posterity from what- 
ever fate may be in store for them; while, in the 
meantime, it would involve much loss on ourselves. 
We have the consolation of knowing from experi- 
ence that the thing which is prophecied is exactly 
that which does not happen. 





THE MULTIPLICATION OF TRUSTS, 


Hirnertro the best exemplars of the rage for 
combination, which is one of the most significant 
industrial phenomena of the day in the United 
Kingdom, have been found in the various branches 
of textile production. In America the movement 
has been amazingly catholic, trusts more or less 
comprehensive having been formed in almost every 
conceivable line of activity, from dollypegs an 
chewing-gum up to the giant steel combine. In 
some departments of the iron trade in this country 
working ements have been effected, but they 
have not m important in themselves, though 
significant enough for the evidence they afford of 
the spread of the trust principle. It was in textile 
production that the advantages to the manufacturer 
were first made manifest by the success of the Coats 
group, and later by the amalgamation of all the other 
manufacturers in the same line under the style of the 
English Sewing Cotton Company. These two con- 
cerns, working in harmony, afforded a lesson which 
Lancashire men and Yorkshire men were prompt 
to appreciate ; and the proper organiser coming 
along, we were treated to that succession of com- 
bines to which reference has before been made in 
these columns. The very latest, the British Cotton 
and Wool Dyers’ Association, made its appearance 
just before Easter; in a few days more we are 
—- the p tuses of a combination in the 

trade, and of another section of the dyeing 
trade. But the example is spreading rapidly to 
other trades. The purchase of the Alquife hema- 
tite iron mines by the Millom and Askam, Consett, 
and other iron manufacturers is only a i 
agreement, but it is worth referring to because it 
implies recognition of mutual interests, which may 








go farther some day when briskness in the iron and 
steel trade is less marked than it is at present. 

An out-and-out combine is that of Frredk. Ley- 
land and Co. with the Atlantic Transport Com- 
pany, which marks a step very much in advance, 

ut a natural outcome of, the ‘‘rings” “confer. 
ences,” or what you will, which have existed in the 
English shipping trade for many years past. It is 
sochable (though negotiations have not Sen carried 
very far) that an agreement will shortly be an- 
nounced between two of the large Atlantic pas- 
senger lines having their headquarters at Liverpool; 
and in the South African trade we have of late had 
the absorption of the Union by the Castle Line, 
In America there is a pause, perhaps for the reason 
that, in that pushful country, there are very few 
firms left to iS combined ; but still we hear now 
and again of some big schemes carried through 
even there—the Carnegies, the much-anticipated 
‘giant steel combine,” and the sheet steel group. 
We hear of further arrangements among the copper 
producers, having for their object the complete 
unification of this industry by the reconciliation of 
interests which have, down to the present, been 
inimical to the Amalgamated Copper-Standard Oil 
group. From Germany comes a report, apparently 
authorised, pointing to a very important electrical 
combination ; France appears to be taking kindly to 
the craze ; Canada has just seen a woollen combina- 
tion ; and even the Japanese spinners, although 
they have lately enjoyed a more than respectable 
measure of prosperity, are also engineering a cotton- 
spinning trust, with the express idea of putting up 
prices, and by united action of forcing Bombay out 
of the markets of China. 

It would be premature to discuss the combine 
as a world-wide factor in commerce. And, in 
regard to particular countries, it might be easy to 
exaggerate the importance of the movement. On 
the other hand, there is no denying the tendency, 
and that considerable progress has been made in 
the United Kingdom is a matter beyond question. 
When the war is over, and the British investor 
shows a greater disposition to meet the wishes of 
the company promoter, we are certain to have an 
assortment of combines. Where is it all going to 
end? And is it going to be of benefit to trade— 
not to producers only, but to the whole com- 
munity ? 

In the abstract we confess to a preference for the 
old maxim of unfettered enterprise and individual 
endeavour ; but we can understand that, with the 
growth of competition abroad and the raising of 
tariff barriers for the protection of particular coun- 
tries, the conditions are different from those in 
vogue a generation ago. A continuous fall in 
values is not in every way a commendable thing— 
it may be carried too far ; and down to the last 
burst of good trade, it was undoubtedly carried too 
far. An agreement which results in the mainten- 
ance of values, and serves to impart that strength 
which comes from unity in face of a great menace, 
is one that has much to recommend it. If English 
manufacturers find it no longer possible to make a 
living by independent action, they are entitled to 

ive combination a trial. - But there is always the 
inclination to go further than this—to raise prices un- 


d | duly, when it is found practicable, inorderto make up 


for the long run of years when profits come near 
the vanishing point. It is toosoon to condemn the 
more recent English combines of abusing their 
position, but we are afraid there is no doubt that 
the older concerns have done sc ; and though there 
is a Nemesis threatening, in the shape of the inde- 
ndent foreigner—who is not hampered, in the 
nglish market at least, by heavy import duties— 
it is in the power of a strong organisation to stave 
off the inevitable for a long period, and to work 
much injury in the meantime. Then there has 
been a good deal of manipulation of capital by 
promoters more solicitous for their own profit 
than for the future of the particular industry which 
they honour with their attention ; and the reader 
does not need to be reminded, we suppose, that an 
inflated capitalisation implies the necessity of 
raking together more profits to yield a fair~divi- 
dend. 
While it is certain, again, that the majority of 
the men who give their adhesion to a given amal- 
gamation do so in the honest endeavour to amelio- 
rate their condition, it is also certain that there are 
not a few who gladly hail the opportunity to clear out 
on terms which could not be obtained save from 4 
trust. Union with the strong may strengthen 
these weaklings, but the argument does not apply 
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both ways; and anyway there remains the neces- 
sity of keeping up prices. In Germany, and 
especially in America, there has been little dis- 
guise of the real motives of the trusts. It is sig- 
nificant to find those who have upheld the idea of 
industrial combination in the latter country utter- 
ing warnings on the subject of high prices. After 
the most remarkable rise ever known, especially 
of iron and steel, the new corporations are almost 
without exception doing what they can to maintain 

rices. The tariff keeps out the foreigner to a 
great extent; but natural laws guard the public 
against extortion by monopolies, by making it 
certain that if the profits of any concerns appear 
too large, those profits will soon have to be 
divided .with home competitors, directly or in- 
directly, and the later state of trade will then 
be worse than the earlier state. 

Also, the temper of the public, in its self-govern- 
ing capacity toward such combinations under forms 
of law, is determined largely by what appears to 
ke their conduct towards the public. It will not 
count for much in the end that they have raised 
the wages of those they employ. If there are 
50,000 people who have some part in making: tin- 

lates, there are over 60 millions in America who 

Sor the cost of tin dishes. The companies are 
making up the record for themselves, and will in 
time be judged by it. ‘* But,” says the New York 
Tribune, ‘‘ this is a good time to remind them that 
the temptation to hold prices after a natural re- 
action from extraordinary advance has begun, is 
precisely that upon which nearly all important 
monopolies have wrecked themselves. they 
yield soon enough, competition is prevented and 
public favour is assured. If they hold a little too 
long, new competition is made certain, new com- 
panies are formed and works are started, and public 
feeling is so far set that later events may not 
change it.” We have not gone to quite the 
same lengths as some of the American trusts which 
might be named. It is to be hoped we never shall ; 
because here, without free trade, the retribution is 
likely to come all the more swiftly and all the more 
relentlessly. 








THE MOTOR CAR EXHIBITION. 


An exhibition of motor cars, some of which have 
been entered for the forthcoming 1000-mile trials 
of the Automobile Club, was opened at the Agri- 
cultural Hall, Islington, on the 14th inst., and will 
close to-morrow. The Exhibition contains a fair 
number of interesting exhibits; but owing pos- 
sibly to the holiday season, many of those in 
charge of the stands proved to be mere appren- 
tices or the like, and far from competent to give 
us any technical information as to some of the 
most interesting carriages shown. The principal 
feature of the present Show is the number 
of light cars, intended to carry a couple of pas- 
sengers only, and fitted with engines of 24 to 
4 horse-power. Most of these are intended to 
use petrol or gasoline, but a car of this class, in- 
tended to burn heavy oils, is shown by Messrs. 
Roots and Venables, of 100, Westminster Bridge- 
road, S.E. This car has a water-cooled engine of 
3 indicated horse-power, and weighs 5 cwt. empty. 
The advantage of the heavier oils is their safety, 
cheapness, and the readiness with. which they can 
be purchased at even the smallest villages. On 
the other hand, they seem to cause rather more 
smell than the gasoline, and necessitate the heating 
of a vaporiser in starting. In the case of the car 
in question, this ration is said to take only 
5 minutes. The oil and water tanks each hold 
enough for a run of 5 to 6 hours, and the makers 
state that the car has been runa distance of 60 
miles without a stop. 

The vast majority of the cars, however, make 
use of the lighter petroleum spirits, and great 
ingenuity has been exercised in the design of 
their details. Owing to. the benevolent manner in 
which the authorities in France have regarded the 
motor car question, French manufacturers have 
hada considerable start of our own, and many of the 
best English-built cars are still made to French 
designs, with little or no modification. None of 
the very powerful racing cars which have been de- 
veloped across the Channel are, however, on view at 
the Agricultural Hall; and, in fact, their use in 
this country, in the present temper of the public, 
would be certain to lead to road regulations so 
stringent as to hamper perfectly legitimate traffic. 
f course, it is quite true that so far as the risk to 
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the public is concerned, a motor car may, owing to 
the powerful brakes with which it is provided, be run 
with safety at speeds much in excess of those now 
permitted to horse-drawn vehicles, but the public is 
slow to realise this, and any attempt to emulate on 
our roads the speeds attained in France would be 
very likely to result in the complete strangling of 
the industry. Whilst, as already stated, these racing 
vehicles are not in evidence at the Hall, the visitor 
has, nevertheless, an opportunity of studying recent 
French designs of less ambitious character. Panhard 
and Levassor carriages of different patterns are 
shown by the Motor Manufacturing Company, 
Limited, of 47, Holborn, E.C., whilst tricycles, 
quadricles, and the like, of the De Dion type, are 
exhibited by many firms. A general review of the 
exhibits leads to the conclusion that water-jacketing 
is coming more and more into favour even for com- 
parative small engines, the air-cooled motor being 
almost confined to cars of the cycle pattern. 

A particularly varied exhibit is that of the Auto- 
mobile Association, Limited, of Prince’s-road, 
Holland Park-avenue, W., who show De Dion, 
Benz, and Mors cars using gasoline, a finely de- 
signed electrical carriage of American make, as 
well as Koch cars, designed for using heavy oils. 
A good selection of motor car sundries is also 
on view. Another interesting exhibit is that of 
the Motor Carriage Supply Company, Limited, 
of 17, Balderton-street, W., who, in addition 
to a Cannstadt-Daimler sporting car, fitted with 
an engine of 6 horse-power, show one of the 
Simm’s motor wheels fitted with motors of 
2? horse-power, one of which has been entered 
for the 1000-mile trials. An electromagnetic 
igniter of light weight and simple design is 
used for these motors. The standard pattern of 
the engine used is horizontal, and has very deep 
cooling flanges. The speed is regulated by alter- 
ing the point of ignition by a simple cam action, 
and it is stated that a range of from 200 to 2500 revo- 
lutions per minute is thereby attainable at will. 
The cars shown by the Motor Car Company, 
of 168, Shaftesbury-avenue, W.C., are peculiar in 
that the motors are ail placed at the front of the 
cars, but drive the back wheels. One of these, 
fitted with a 34 horse-power water-cooled motor, 
has been entered for the 1000-mile trials. 

But few electrical cars were on view, and appa- 
rently this type is going out of favour, sak re 
owing to the | aR of the batteries. The accu- 
mulator manufacturers are, it is true, quite pre- 
pared to maintain the batteries in working order 
at.a reasonable rate, but their guarantee is always 
dependent on the condition that the voltage shall 
never be allowed to fall below, say, 1.8 volts. Ex- 
perience seems to show that the ordinary run of 
attendants cannot be relied upon to observe this 
condition ; and as a consequence the item of renewals 

mes so expensive that, in spite of its cleanli- 
ness, absence of smell, and smoothness of running, 
the electric car has found comparatively few patrons. 

In the heavy car department a fine exhibit is 
made by the Thornycroft Steam Wagon Company, 
Limited, of Chiswick, who show a 3-ton steam 
wagon and 2-ton trailer constructed by them 
for Messrs. Harmsworth Brothers. A very inte- 
resting exhibit, but one concerning which we were 
able to obtain little technical information, is the 
light Brown- Whitney steam carriage, shown at the 
stand of Messrs. Brown Brothers, Limited, of 
Great Eastern-street, E.C. The steam is generated 
in a vertical steam boiler using petroleum as fuel, 
automatic arrangements being provided by which 
the fire is regulated by the consumption of steam. 
The engine has two steam-jacketed cylinders, and 
drives the back axle by chain gearing. 








THE PARIS INTERNATIONAL 
EXHIBITION. 
(From ovr SprctaL CoRRESPONDENT.) 


Paris, April 13, 1900. 

THE almost miraculous changes which are effected 
upon the grounds, and within the buildings, of a 
great Exhibition, during the twenty-four hours 
that precede the official opening, can scarcely be 
imagined by those who have never witn the 
transformation. Roads that were almost impass- 
able to wheeled vehicles are converted into well- 
levelled and gravelled paths; the indescribable 
confusion of packing cases, scaffolding, and general 
débris, have given place to something like order, 





and even attractiveness, in the lawns and flower- 
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beds ; the army of miscellaneous scavengers and 
labourers has made way for regiments of soldiers, 
of gendarmes, who not only preserve order, but 
contribute picturesqueness. Within the buildi 
the wrought in a few hours are y 
less striking, for there chaos has yielded to the 
power of a concentrated organisation, and a fac- 
titious air of completeness has been made for the 
moment to afford some suggestion of readiness. It 
is needless to say that all these smiling changes are 
but temporary, and on the morrow chaos comes 





As a matter of course, all these seeming miracles 
will be worked during the following twenty-four 
hours ; but, unfortunately, the utmost that can be 
done must fail to satisfy even the least critical of 
the visitcrs who will crowd the Champs de Mars 
and its annexes on Sunday next. A hurried walk 
through the vast collection of buildings will prove 
only too plainly the soundness of this assertion. 

It must be remembered, however, that it is a 
tradition that Exhibitions are always in arrear, and 
that is for the most part the fault of exhibitors, 
who are always slow to install their show cases and 
their goods, and to whom the management has not 
the courage to forbid the completion of this work 
after the doors are open to the public. Still, on 
this occasion, the administration made itself specially 
responsible for completeness on the date of open- 
ing, by unusually strict regulations as to the limits 
of time for the reception of exhibits ; and as events 
have proved, if exhibitors had conformed to these 
regulations, their king cases would, for the 
most part, have had no buildings to receive them. 
In the course of our inspection we shall see that 
there are a few exceptions to this general rule, but 
the impression conveyed by the existing state of 
things is that many weeks must before the 
public will pronounce that the display is complete. 


THe MonuMENTAL ENTRANCE. 


Tn collecting the materials for this hurried review, 
we naturally commence our promenade by the 
monumental entrance that offends the eye from the 
Place de la Concorde. A description of this curious 
and fantastic structure, especially as r 8 its ex- 
tremely skillful ironwork now embedded in the 
decorative plaster, has already appeared in Enet- 
NEERING (see pase 314 ante), and the unfavourable 
criticism we then expressed is justified by the out- 
spoken severity of Parisian opinion, which is loud 
in its ridicule of its form and glaring colour. Now 
that the entrance is completed, the work ap- 
pears even more unsatisfactory than could have 
been expected, especially since the statue in- 
tended to represent the Ville de Paris wel- 
coming her guests, has been put in place. This 
allegory is personified by a woman in very modern 
ball costume, and the effect produced is of a most 
disagreeable character. To make matters worse, the 
statueis of gigantic size in proportion to the entvance, 
at the summit of which it stands. As to the gate- 
way, its triangular form and the three supports 
upon which the arches stand, convey neither an idea 
of usefulness nor of stability. e would have 
thought that at least this triumphal entrance might 
have been finished on the opening day. The paint- 
ing, however, is incomplete ; the electric light wires 
have to be laid, a very large number of Jamps to be 
put in place, and much paving and asphalting to be 
ut down. We may remark in passing that the 
omed roof of this strange structure, although 
quaint, is certainly beautiful, but the statues which 
freely decorate the work near the level of the 
ground are far from satisfactory in their design 
and execution. For some strange reason the floor- 
ing beneath the dome is depresssed below the sur- 
pu nr | level, so that it will freely collect the 
rain; and as no means appear to have been provided 
for carrying off the water, considerable incon- 
venience to the public should result. Fortunately, 
it is not probable that there will be any great 
coamer of visitors through this remote entrance 

uring the early days of the Exhibition, because 
at least one- of the turnstiles give access to 
ground which has not yet been levelled. We have 
already explained that, while the circular arrange- 
_ bat acre is ee oe ee ee ted 
or ing with a e number o! le, these 
latter will find themselves, after i Loti h, in- 
conveniently crowded, especially on the side nearest 
the Seine ; this inconvenience will be tly in- 
creased, for some time at all events, by the bad 
condition—and even by the non-existence—of paths 





and roads for circulation. We may also note that 
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the gate of honour, which is placed at the bottom 
of the montimental entrance for the special use of 
Sovereigns and other great personages, opens ex- 
actly opposite a row of treés which the Paris Muni- 
cipality would not allow to be disturbed; this 
obstacle will certainly interfere with the conveni- 
ence and effect of State processions. On passing 
into the Exhibition grounds we come to some large 
areas laid out, and to be laid out, along the bank 
of the Seine ; these will be reserved for horticultural 
exhibitions, and here the work may be considered 
to be well advanced, because the ground is ready 
and much planting can be done in a short time ; 
for the moment the paths are badly cut up by the 
operations of the gardeners. Following the route 
on the side of the river we reach the broad avenue, 
from which a view of the Alexander III. Bridge 
and the Invalides is obtained. From here a good 
idea can be obtained of the general effect, and one 
can judge of the admirable proportions of the new 
bridge, which appears, however, to be somewhat 
overloaded with ornament; and especially with a 
eat number of lamp-posts upon its balustrade. 
efore crossing the bridge to the Esplanade des 
Invalides we will glance at the exterior and interior 
of the two Art Palaces which stand opposite each 
other on each side of the new avenue, and will 
attempt to give some idea of their actual condition. 
(See the plans on pages 508 and 509 of this issue.) 


Tae Fine Art PAaces. 


On entering the smaller palace the effect is 
absolutely charming ; marbles of different colours 
have been employed in profusion, but with the 
most harmonious result, while the appearance of 
the interior court is even better than could have 
been supposed. So far as the building is con- 
cerned it may be regarded as complete, although 
in many places the balustrades to the staircases 
are absent, and probably two weeks will be required 
to put these in place; meanwhile, the circulation 
of visitors will be dangerous and even impossible 
in places on this account. As for the retrospective 
collections of French art, to which this building 
will be devoted, they are at present entirely 
absent, excepting for those placed in one room, 
which is kept strictly closed. It is true there are 
a few statues in the lower galleries of the palace ; 
but, apparently, at least a month will before 
this building can be‘ usefully visited by the 
public. 

Passing now to the larger palace (see page 281 ante) 
on the other side of the avenue, it will be remarked 
that the curved and iron-covered roof, which rises 
above the classic stone colonnade, produces a worse 
effect than could have been imagined, the more so that 
the central dome is connected to the peristyle b 
steel arches that are utterly out of harmony wit 
the stonework. The entrance stairways are com- 

leted ; but the two slopes, giving access to the 
building, have been scarcely commenced, and cer- 
tainly two weeks’ work will be required before these 
are complete. A om of the glazing still remains 
to be done. In the interior of the great hall the 
ground is still uncovered with the flooring, and 
work appears to be concentrated for the moment 
in the erection of partitions, rising as high as the 
first storey ; these partitions cut up the extremely 
beautiful perspective of the hall in an unfortunate 
manner. It will be noticed now the building is 
completed that the rounded ends have a form which 
is considerably out of harmony with the extremely 
graceful curves of the trusses carrying the parallel 
portion of the roof. 

As for the exhibits, they are waiting, piled up in 
packing cases, in the midst of débris and wagons 
employed for taking in, and carrying out, material. 
The staircase of honour, which is at the bottom of 
the small transept at right — to, the main hall, 
is nearly finished, although here also the balus- 
trades are not in place ; the columns carrying this 
staircase, constructed of a mixture of iron and 
granite, do not appear satisiactory. If we add that 
the painters and decorators have still a great amount 
of work to do; that there are as yet no signs of 
electric lamps (their absence suggesting that night- 
work is not carried on) which will be found neces- 
sary even in the daytime in some parts of the 
building ; that workmen are busily e in 


fixing the plaster decorations in the great oval hall 
of the small wing of the palace ; and if we remark 
that there is not a single installation ready for the 
exhibitors; it will be realised that some weeks 
must pass before the large Fine Art Palace will be 


complete. 


Outside, at the back of the building, 





electric wires are visible in all directions, being laid 
unprotected in the ground, which suggests — 
even for temporary work during the six months’ 
life of the ibition. In no place are electric 
lamps mounted on their brackets, and it is to be 
feared that no current will be available during the 
early days of the Exhibition, because, as we shall 


see presently, the power and electric installations 
on the Champ de Mars, are far from being com- 
plete. 


Tue Cours ta REINE AND Qual DE BILLY. 

Passing down the large avenue, we may give a 
rapid glance of the buildings upon the right bank 
of the Seine. The principal of these will certainly 
be that known as ‘* Le Vieux Paris,” a very curious 
reproduction of the medieval city. Very con- 
spicuous also in the structure erected by the Ville 
de Paris and the Congress Hall; both these are 
completely finished outside, but much remains to 
be done within. It may be mentioned here that in 
order to reach this part of the Exhibition from the 
Champ Elysées, it is necessary to cross a public 
avenue, which intersects the Exhibition ground, by 
means of an overhead bridge, in order to avoid re- 
payment for admission. is bridge is of timber, 
and is far from being complete. Under ordina 
circumstances it would not seem possible that the 
bridge could be ready for traffic in less than four- 
teen days. On the opposite side of the river, two 
similar bridges are required, where the Exhibition 
grounds are cut by public avenues, and as these 
structures are no further advanced than that.to 
which we are just referring, the inconvenience 
would be considerable if they were not ready by to- 
morrow. 


THE EsPLANADE DES INVALIDES. 

Retracing our steps, we cross over the Seine by 
the Alexander III. Bridge, which, although not 
quite finished, is fully available for the circulation 
of visitors, and we reach the enclosure on the river 
bank leading to the Esplanade des Invalides. The 
facades of the — that fronts upon the great 
central avenue ing to the dome of the In- 
valides, appear much overloaded with orna- 
ment. It is evident that in this part of the Ex- 
hibition a great deal remains to be done, possibly 
more than on the other side of the Seine, since the 
two buildings that face each other nearest the river 
are very far from being finished. Entering them, 
we are immediately struck by a very characteristic 
detail that illustrates the efforts made to hurry 
forward the work ; large numbers of soldiers have 
been requisitioned to execute earthworks, and 
especially for cleaning and clearing away débris, 
so that the official cortege which will pass through 
the galleries may not find itself obstructed on its 
route. Except at periods of emergency like the 
present, the advantage of employing military labour 
is more than doubtful, because, as the men are not 
paid, they have less inducement to work. Certainly, 
the unfortunate delay cannot, during the last few 
weeks, be placed to the account of the general 
Commissioner and his staff, who have lately practi- 
cally lived upon the Exhibition Grounds, that they 
might better urge the contractors forward; the 
successful completion of the task was, however, 
obviously impossible. Everywhere the same story 
has to told; as, for example, in the outer 
arcaded galleries, where the painters will still be 
busy for several days, as well as within the build- 
ings, where the flooring is now being laid, and, of 
course, where no installations of exhibits can be 
completed. On the first storey, in that portion to 
be devoted to the decoration of buildi exhibits, 
matters are somewhat more advanced, use the 
flooring was laid upon the galleries during an early 
stage of the work ; but the staircases will scarcely 
be finished in less than a fortnight. Elsewhere, the 
exhibits are better advanced ; but the circulation of 
visitors on this upper floor will scarcely be possible 
until the gallery handrailings are fixed. The 
remainder of the range of buildings on the left side of 
the Esplanade des Invalides, is practically finished, 
and the show cases are in position ; here as well as 
in many other of the Exhibition, the delay 
appears to be the fault of exhibitors whose pack- 
ing cases to a large extent have not yet been re- 
ceived. Possibly the slowness in delivering these 
cases may be ly due to the very primitive 
means employed in handling them ; manual labour 
being the chief method, and as labour is scarce in 
Paris, the quality available for this particular work 
is not such as to insure rapid execution. In these 
buildings, as indeed throughout the Exhibition, 


TY | Sweden, on the contrary, has manag 





the systems of water mains, standpipes, and all 
appliances for protection against fire, appear to be 

mirably conceived, carrried out, and complete, 
Crossing the central avenue of the Esplanade we 
enter the opposite range of buildings, which are to 
a large extent er by foreign exhibitors ; the 
facades of these buildings are still more highly 
decorated than those facing on the Seine, and gold 
is mixed with the crude whiteness of the plaster, 
with more liberality than good taste. Entering first 
the Belgian and Russian Courts, we find it im. 
possible to make any comparison in the interest 
and importance of their exhibits, because most of 
them are still in their packing cases, although some 
exhibitors have their goods completely installed ; 
so far as can be judged, the Russian Court will be 
of remarkable beauty and costliness, and will con- 
tain objects of the highest interest. After having, 
with difficulty, surmounted the accumulations of 
Russian packing cases waiting to be opened or re- 
moved, we reach the German Court where a 
similar condition of things prevails. The 
United States Court appears also likely to be 
fitted up regardless of expense; this court is 
no further advanced, though it may be a satisfac- 
tion to note that Spain is yet more backward; 
ed to get its 
attractive and interesting exhibit almost into a 
state of completion. The space devoted to Great 
Britain, which is very well located near one of the 
principal staircases, presents a contrast of finished 
exhibits and vacant spaces; that so many British 
exhibitors will be in readiness by the date of open- 
ing is due largely to the ene of Mr. Thomas 
Cope, of the firm of Messrs. Henry Johnson and 
Sons, who have the interests of many British 
exhibitors in their charge, as well as to the efforts 
of Mr. Arthur Day, who is also looking after a 
number of British exhibitors. In the Italian Court 
there is a great accumulation of decorative and 
other art marbles waiting to be raised upon their 
pedestals. The little Danish Court is attractive 
and well advanced; that of Austria, on the con- 
trary, is sadly backward. 

On every side we notice that, two days before the 
opening of an Exhibition to which the public will 
be admitted during the evening, not a single elec- 
tric lamp has been hung. We need hardly stay to 
look at the various annexes which are parallel to, 
and at the back of, the principal buildings between 
the latter and the movable sidewalk and electric 
railway ; these annexes are not much further ad- 
vanced than the principal installations, and it is 
probable that they will be somewhat neglected by 
the public, because they lie outside the line of 
general circulation. Continuing our walk through 
the buildings towards the Seine, we pass through 
the extensive Japanese Court; here will be ex- 
hibited a very large number of art and other objects, 
if we may judge from the enormous number of 
barrels piled upon the floor, and which serve as 
packing-cases. Finally, the Swiss Court seems as 
if it be ready in a few days, for although there 
is much unpacking to be done, all the show cases 
are ready to receive exhibits. 

It may be mentioned that the handling of all 
packing cases intended for the Esplanade des In- 
valides is assisted by a small track running to 4 
stage placéd above the goods station of the In- 
valides, which ‘at this point is several metres. below 
the surface. ‘The packages are taken by a steam 
crane, and placed on small trucks, which are then 
transported along one or other of three branches of 
this track to the central avenue. The lines do not 
at any place enter the buildings, which has caused 
considerable delay and complication in moving the 
goods; and many exhibitors have found it more 
convenient to cart their packing cases from the 
different Paris railway stations. From what we 
have said, it will be seen that the condition of the 
buildings and their contents on the Esplanade des 
Invalides is very i r; in many cases this 
part of the Exhibition may be regarded as practi- 
cally complete ; in many others it is evident that 
a long delay will be necessary to render them fit to 
receive the public. 


Tae Street or Nations. 

ing from the lanade des Invalides we 
come to the Street of Nations, a title borrowed 
from the Exhibition of 1878, when a somewhat 
similar range of international pavilions formed 4 
striking feature on the Champs de Mars. Close 
here is a part of the moving sidewalk, which was, 
experimentally at all events, in working order 
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day beforethe opening. Itis stated incorrectly 
cat the two platforms of which it consists could 
not be operated because no current was available. 
The fact was that the syndicate was unable to get 
current from the Moulinaux electric station, which 
the Western Railway Company was constructing 
for its own | line, the terminus of which 
is at the Invalides Station. However, the plat- 
form was in motion, which showed that current 
had keen obtained from some source, and it is 
to be hoped that the same facility will be secured 
promptly for the electric railway. In our last 
week's article we gave the list of the pavilions 
belonging to the respective nations. There is no 
necessity, therefore, to repeat it here, but only to 
say a few words as to their condition at the late 
hour of which we write. The Italian Building, 
finished outside, presents an ap ce of extra- 
ordinary confusion within. The Turkish Pavilion 
is finished neither within nor without. The enor- 
mous building of the United States is practically 
ready. At present its contents are limited to a 
typical post office, which will be put in practical 
working for the benefit of American visitors to the 
Exhibition. The Danish Pavilion seems complete 
but devoid of any contents. The same remark 
applies to that of Austria. This palace is very 
costly and elaborate ; its chief internal feature is 
a monumental staircase leading to the first storey ; 
the whole of the elaborate decoration is in excel- 
lent taste. The little pavilion of Bosnia is a gem 
of Oriental architecture, about which we shall have 
more to say on a future occasion. It is almost 
entirely finished, and is filled with examples of 
native industries and natural collections. The 
Portuguese Building, which is practically complete, 
will be almost wholly occupied with exhibits relat- 
ing to forestry and sport, but no order has yet been 
set upon these various objects. Peru has finished 
its pavilion, and has even fixed most of the electric 
wiring, a phase of progress which is rarely to be 
found; the interior of the building is filled with 
packing cases yet unopened, and the show cases are 
not installed ; in this connection it is interesting to 
note that a scarcity of glass has been a cause of 
delay in the completion of the show cases. Owing 
to protection, glass is an expensive article in 
France ; at the same time it is cheaper to obtain it 
onthe spot than to import it and pay duty; on 
the other hand, the protection afforded to glass 
manufacturers has had the natural tendency of 
limiting the power of output, and consequently 
just now the supply is not equal to the demand. 
e Hungarian Pavilion has been completed for a 
considerable time, so far as regards the exterior, 
but of late no progress has been made with the 
internal arrangements, and the entrance is encum- 
bered with packing cases which have not yet been 
admitted. The same remark applies to the Persian 
Building, the architectural features of which are 
excellent, although far from being of a national 
character. The British Pavilion, compared with 
those of Belgium and Hungary, is on a very small 
scale ; it appears well advanced and will no doubt 
be completed in a short time. The Belgian Pavi- 
lion will, when completed, be a copy of one of the 
most beautiful Hotels de Ville in the country so 
rich in medizeval municipal architecture. Here 
the outside decoration remains to be completed, 
and it would be premature to talk of the definite 
installation of its contents; masses of show cases 
await the time when they can be put in place and 
filled. It should be remarked that all these pavi- 
lions are constructed on a half basement over the 
low-level railway of the Esplanade des Invalides ; 
this arrangement raises the buildings 6 ft. or 7 ft. 
above the ground level ; the staircases which will 
have to give access from this street of nations to 
the passages between the different buildings are 
for the most part absent, so that those which have 
not a flight of steps from the doorway, are practi- 
cally inaccessible ; some days at least must elapse 
fore these stairways can be completed. The 
Pavilion of Norway is practically finished, both as 
regards the structure and its contents, and the 
same favourable criticism applies to the Pavilions 
of Luxembourg and of Finland. On the other 
hand, that of Bulgaria is very backward. One 
Would have expected to find the great German 
Pavilion ready ; much of the external decoration, 
however, remains to be done, and the installations 
of exhibitors are yet in much confusion ; a week, 
however, will make a vast change in this building. 
the other pavilions, we may say that that of 


and cactus are being planted in the gardens of the 
Monaco Building ; in Roumania, about half of the 
internal installation is finished ; Sweden has almost 
completed its somewhat rough and heavy pavilion, 
the contents of which are still to be arranged. 
The attractive Grecian Building is well advanced ; 
and that of Servia is practically ready to receive 
the public. On the other side of the public avenue 
which intersects the Exhibition grounds, and which 
is crossed by a wooden bridge still unfinished, is 
the Mexican Building, nearly completed, but with- 
out any contents. On the whole, and making 
allowance for the delay which always attends the 
early days of an Exhibition, the Street of Nations 
may be said to be well advanced, and in a short 
time will constitute one of the most striking 
beauties of the Exhibition. 

Continuing our walk along the terraced prome- 
nade on the bank of the Seine, we see the build- 
ings devoted to exhibits of heating appliances, of 
public charities, and of the Army and Navy; on 
the other side of the river is the side-show of Old 
Paris which, as we have a y said, is an ex- 
tremely interesting reproduction, without any tech- 
nical merit it is true, but essing the great and 
exceptional distinction of having been completely 
ready for some months past, so that it will be able 
to open officially to the public on the inaugural 


day. 

The Army and Navy Pavilion has ~ through 
so many mishaps, the chief of which was the col- 
lapse of a considerable part of its framework, that 
it might reasonably be expected to be in a back- 
ward condition; at one end it is not yet fully 
covered in, the contents, however, are being slowly 
installed. Behind this building are several annexes 
for the exhibition of war material ; one of the most 
interesting of these will be that of Messrs. Vickers, 
Sons, and Maxim ; this pavilion, which is built to 
imitate a section of an ironclad, is complete, and 
the exhibits are for the most installed. Un- 
fortunately, these annexes will probably be some- 
what neglected because they are located between 
the moving sidewalk and the electrical railway. 

A-short distance beyond is seen the great cupola 
which covers the pavilion erected by Messrs. 
Schneider and Co. for their own exhibits; this 
building is in a very backward condition, and will 
probably not be finished, and the exhibits installed, 
much before the end of June ; this delay is due 
partly to the strike troubles at Creusot last year, 
and partly to the great pressure of work which had 
to take precedence over their exhibit. In the 
pavilion of the Merchant Marine near by, the work 
of installation is being carried on with commend- 
able rapidity ; belonging to this is the annexe of 
the Peninsular and Oriental Company, somewhat 
overshadowed by the monumental model of a light- 
house constructed by Germany ; this is a reproduc- 
tion of the signal-tower at the mouth of the Wesel. 
Here we pause for a moment to throw a glance 
over the various pavilions scattered irregularly 
around the base of the Eiffel Tower ; as we stated 
last week, apart from a few pavilions erected by the 
smaller countries, a building to be devoted to 
French Government manufacture, and one or two 
club-houses, this of the garden is filled with 
a variety of side shows. 


Tue Coamp DE Maks. 


We pass now into the Mines and Metallurgical 
Building, a description of which has already 
appeared in these columns. In the left-hand 
corner of this building the arrangement of exhibits 
is comparatively well advanced. There is still a 
good deal of flooring to lay down, but at least all 
the exhibitors appear to be on the spot, and are 
busy arranging their various stands. But when we 
pass to the right, matters are very different ; every- 
thing is in the greatest confusion, in all directions 
excavations, in which will be built the foundations 
to carry the heavy metallurgical exhibits, are still in 

r , and the whole of the flooring has yet to 
“ iaid. The upper galleries in this and the other 
buildings on the Champ de Mars are still unfinished, 
and the handrails are wanting as elsewhere ; com- 
pletion will be impossible for some time. In that 
part of the building devoted to foreign exhibits, the 
condition is practically the same; the Norwegian 
space is laden with packing cases ; in Belgium some 
heavy machinery is erected, but the court is without 
flooring ; the United States have enclosed their meee 
with an elaborate colonnade, within which nothing 
but cases is visible. It may be mentioned here that 





pain is fast advancing towards completion ; aloes 


in the absence of national sections, various coun- 
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tries have surrounded the limited placed at 
their disposal in the different buildi with 
enclosures more or less elaborate, in pos ok that 
their exhibits might be kept distinct from those 
of adjacent countries. Whilst the metallurgical 
exhibit of Russia is almost completely installed 
upon a relatively large area, those of Italy and 

reat Britain are only about half complete; the 
German space is covered with packing cases still 
unopened, and which are being shifted slowly by 
hand labour. 

Much the same remarks apply to the adjoining 
building devoted to Textiles, the approaches to 
which are encumbered by loaded and unloaded 
wagons ; ing ugh the main transverse 
pa ies which runs from the Champ de Mars to the 
Avenue Rapp, and which remained for such a 
long time in an unfinished state, it is satisfactory 
to see that it is now complete but for the decora- 
tions. Here a mixed crowd of soldiers and mis- 
cellaneous workmen are employed in sweeping and 
shifting the cases in a more or less coriueskece 
manner. Here also is a complete absence of 
electric lamps. From country to country the story 
is the same with the exception, perhaps, of the 
British Court, in which the installations are well 
advanced. It is not probably an exaggerated 
estimate that a month will still be required before 
pA and its contents will be ready for the 
public. 

In the adjoining Machinery Hall (page 344 ante) 
where we come first through the French Section, we 
find matters in a much betterstate of completion than 
in the Textile Building ; naturally enough the pas- 
sages are still encumbered with cases, and the outside 
of the building with loaded and unloaded wagons, 
Passing into the transverse gallery which forms one 
of the wings of the Electricity P; , and which is 

el to the boiler-house adjoining the Avenue 
e la Bourdonnais, we find a state of things which 
does not promise well for an early supply of electric 
current. Scarcely any of the motors are completely 
erected, and a great amount of age 4 pa cased 
has yet to be put in place. In the centre of 
the building, that is to say, at the back of the 
Chateau d’Eau, and in the wing on the Avenue du 
Suffren side, which latter is reserved for foreign 
exhibits, the progress towards completion is not 
better. On the upper galleries especially there is 
at present little but partitions, which will separate 
exhibits not yet arrived, or, at all eyents, not in- 
stalled. The staircases are employed as inclined 
planes for sliding up and down enormous cases, an 
operation which og likely to cause them more 
or less damage. ere, a8 elsewhere, we notice the 
almost entire absence of cranes for handling the 
cases ; very elementary mechanical appliances would 
save hand labour, much -time, and some b i 
We hardly dare speak of the boiler-house on this 
side of the Champ de Mars, because in many 
cases the settings of the boilers are not complete, 
and much delay must arise before steam can 
supplied ; that is to say, before electric energy for 
light or power will be available. 

Entering the old Machinery Hall through one of 
its low side aisles, we notice that these are unfor- 
tunately much darkened by the boiler-houses, which 
adjoin them. In the interior of the gallery abso- 
lute confusion prevails ; and it is certainly worthy 
of comment that there is such striking evidence of 
delay in a building which already existed ; no doubt 
exhibitors are largely to blame for this. It must 
be admitted, however, that a large part of the new 
structures erected within the old building are far 
from complete, and the ground is covered with 
débris of all kinds. The Salle des Fétes, which 
it was promised should be ready for the inaugural 
ceremony on the 14th, is for the moment inacces- 
sible on account of the forest of scaffolding, which 
is now being taken down in all haste. Though so 
much remains to be done, we believe that here 
everything will be in superficial order at least for 
the opening. Platforms for the ceremonial are 
being erected, and to the uninitiated it appears im- 
possible that the place should be ready in time, in 
spite of the extraordinary efforts which are being 
made. It is certain that when fully completed the 
Salle des Fétes will be an extremely well arranged 
and very beautiful building, and it is much to be 
regretted that it should of necessity be hurried so 
unduly, for it is to be feared that much of the de- 





coration may suffer in consequence. On each side 
of the Salle des Fétes, the great area of the Machi- 
nery Hall is devoted to 


iculture and food pro- 





duct exhibits, on one side 


nce, and on the other 
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foreign countries. The former, perhaps, is some- 
what more advanced than the latter. In the upper 
galleries, however, there is at present nothing but 
packing cases and confusion. The delay is especially 
noticeable among the German and English exhibits. 

Returning into the foreign section of the Elec- 
tricity Building, we find the progress made very 
unsatisfactory, and but few of the installations are 
complete, whilst here and there one sees founda- 
tions ready for machinery not yet arrived. 

The adjoining Chemical Industries Building 
(page 344 ante) is, like most of the others, in a 
state of confusion; this, however, appears to 
be more apparent than real, and probably in 
less than two weeks a state of relative com- 
pletion will prevail. Looking from this main 
entrance to the Chateau d’Eau, it is pleasant to 
mark the enormous change that has taken place 
during the last two weeks. A large portion of 
the scaffolding of the great hemicycle has been 
taken down, which means that not only is that part 
of the structure completed, but that the very beau- 
tiful decoration is also finished. The lower basins 
are also nearly ready to receive the water. The 
mains are laid for the most part, and the devices 
for colouring the jets of water are fixed. Still, of 
course, much remains to be done, and the energy 
concentrated upon this part of the works will have 
to be maintained for some time to come. 

In the Foreign Section of the Civil Engineering 
and Transport Building, which adjoins that of the 
Chemical Sdancion the exhibitors are, as in so 
many other places, responsible for the general con- 
fusion. It is worth noting, however, that a crane 
for unloading the wagons is employed in the British 
Court. In the French portion of this building the 
railway companies and the Minister of Public 
Works will have extremely interesting exhibits 
which are practically installed. The Liberal Sci- 
ence and Education Building presents for the 
moment a labyrinth of partitions, many of which 
bear promising inscriptions, but little else is visible 
even in the French Section. A very short time, 
however, should suffice to get this building into 
comparatively good order. 


Tue TROCADERO. 


Leaving the Liberal Arts Building we pass across 
the end of the Champs de Mars ens to the Pont 
d’Iena, which has been widened for the approaching 
traflic in a very ingenious manner, to which we 
shall refer on a future occasion and which is now 
entirely finished. Reaching the Trocadero Gardens, 
we find ourselves in the midst of the Colonial Ex- 
hibition, about which it is practically impossible to 
convey any clear idea ; it is satisfactory, however, 
to note that in two weeks from now everything 
should be about ready, and at the present time 
several of the numerous cafés have opened their 
doors to customers. It is certain that this portion 
of the Exhibition will draw enormous crowds of 
visitors, not only on account of its general air of 
attractiveness, but because of the varied nature of 
the pavilions and their contents, collected from all 
parts of the world. It is a subject for sincere re- 
gret that so much has had to be crowded in so rela- 
tively small a space. 

To summarise our impressions derived from this 
long and somewhat fatiguing walk through the 
Exhibition, we find a repetition of old experiences, 
a state of unreadiness both as regards structures 
and exhibits, which it appears impossible to avoid. 
Upon the whole, the Paris Exhibition of 1900 will, 
upon its opening day, be in a more backward state 
than many of its predecessors. With the vast ex- 
perience at the disposal of the Administration, this 
state of things should not exist so far as the build- 
ings are concerned. At the same time, it must be 
borne in mind that the elaborate plans pre 
by the Administration have been seriously inter- 
fered with in many ways: by labour troubles ; by 
the difficulty of obtaining the enormous amount of 
ironwork required at the time promised by the con- 
tractors ; and by a plaster-of-Paris famine. These 
causes in themselves are sufficient to explain why 
the buildings are not complete. As for the ex- 
hibitors, the case is hopeless; they never have 
been, and they never will be, ready by the pre- 
scribed time ; and, as usual, most of the responsi- 
bility of throwing open an unfinished exhibition to 
the public rests with them. 
Apri 14. 

To the foregoing article we will add a few words, 
not about the i ceremony which has re- 
ceived due attention in the daily press, but upon the 





work done within the last twenty-four hours, the 
result of which has fully justified our forecast. The 
ceremony took place as arranged in the Salle des 
Fétes, and, although, as we have indicated, the 
building was far from being = neverthe- 
less it was ready to receive the official cortége, and 
no superficial inspection could detect any great 
shortcomings. That so much should have been 
achieved in so shorta time, is one of the nineteenth 
century miracles, which usually precede the open- 
ing of a great exhibition. Before the numerous 
audience, amongst which seats had been reserved 
for a large number of workmen, the Minister of 
Commerce, and the President of the French Re- 
public, proceeded to declare the Exhibition officially 
open, to the unanimous applause of those as- 
sembled, and among whom were representatives 
of all the foreign Powers ; to them the chief of the 
French State addressed afew graceful words. Mr. 
Loubet, and his cortege, afterwards walked through 
a portion of the Exhibition, commencing with the 
Champ de Mars, where he took boat as far as the 
Alexander [II. Bridge. 

Now that the Exhibition is opened, and despite 
the fact that so much has been successfully accom- 
plished, we notice that the French journals wisely 
counsel the public not to visit the Exhibition for 
at least two weeks, an advice in which we heartily 
concur. 





NOTES. 
Corton Spinners’ Trust IN JAPAN. 

From the Japan Weekly Mail we learn that 
the cotton spinners of Japan have completed 
arrangements for a trust on a scale which would 
do justice to an American combine. They in- 
clude in their organisation the spinners of Tokio, 
Nagoya, Osaka, Okayama, and Kinshin. The 
promoters explain that their information as to 
the condition of foreign markets, whether for the 
purpose of buying the raw material or of selling the 
manufactured, is now obtained at second-hand and 
at much inconvenience to themselves, and in the 
— interest combination and co-operation has 

ome advisable. The trust, in order to cover ex- 
penses, will levy the equivalent of 6 yen per bale, 
and daily telegrams will be received from London 
and New York. A general profit of 7 yen (14s. 3$d.) 

r bale will be included in the selling price fixed 

y the trust, such price being determined with 
regard to the prime cost of the raw material and the 
expense of manufacture, but a bounty of 2 yen 
(4s. 1d.) per bale will be granted on yarns for ex- 
port, money for that purpose being obtained by a 
corresponding deduction from the profits on yarns 
for domestic consumption. 


Buack Porrery. 

The dull black of antique terra cotta, in which 
the Greeks excelled, has always appealed to the 
refined taste, whilst gay bright colours enjoyed 
more general favour. The black was produced by 
mixing finely powdered carbon with the clay. Of 
late, the clay has been impregnated with hydro- 
carbons, under the exclusion of air, of course. When 
this operation is not conducted very carefully, a 
crust of graphite will deposit on the outside of the 
object. In the industrial articles which are now 
manufactured, chiefly in Germany, this crust is 
rather advantageous, as it increases the impermea- 
bility of the clay. In objects of art, however, 
a mostly come from Denmark, it is undesir- 
able. 
black colouring is much deeper and more uniform 
when the clay contains, or is mixed with, about 
2 per cent. of iron oxide. It need not be pure oxide: 
the ferruginous sands of Rambervilliers, for in- 
stance, give excellent results, and a mixture with 
green sand answers well likewise. The iron 
oxide apparently facilitates the dissociation of the 
carbonic oxide and of the hydrocarbons, so that the 
decomposition takes place at a lower temperature. 
Le Chatelier experimented with acetylene, and he 
kept his objects in an atmosphere of that gas for 
about a quarter of an hour. His communication 
to the French Academy does not state the size of 
the objects with which he dealt. The temperature 
must rigorously be maintained between 450 and 
480 deg. Cent. When the temperature is too 
me ~ high eae ein not apr pam | rapid ; 
when , ani coating hite forms 
on the outside of the clay. The aniline are after- 
wards baked in crucibles, packed with powdered 
charcoal or coke. For the sandy clay of Ramber- 
yilliers he found a temperature of 1200 deg. Cent. 


Le Chatelier has recently observed that the. 





most suitable for this baking; the clay then 
assumed a hardness approaching that of porcelain, 
Acetylene has become a cheap and convenient sub- 
stance, and it is satisfactory to find a new field for 
its utilisation. 

Coast DeFENce. 

The War Office have come to an important de- 
cision in determining to purchase 50 acres of ground 
on the shores of the Firth of Clyde at a cost of 
30,0001. with the view of constructing. a fort with 
modern and for 1000 men, for this 
action reflects the view entertained at Pall Mall as to 
the general strategical advantage of immobile coast 
defence, as promised in the Queen’s Speech in 
January. ere are many able strategists who 
hold the view very strongly that safety depends 
solely on an invulnerable sea power; but others 
are of opinion that some concession should be made 
in view of the possible occurrence of such panics as 
were created in the Atlantic freeboard States dur- 
ing the Spanish-American War owing to Cervera’s 
“fleet in being.” If the coast-defence scheme sug- 
gested by this first instalment is thus intended, no 
one n object, as the fort may incidentally be 
useful in stopping such a foraying expedition, by a 
torpedo or gunboat, as greatly excited the good 
folks on the Clyde on a bright Sunday morning 
during the manouvres some years ago, the lieu- 
tenant in charge ing out his scheme of humili- 
ating the Clyde towns with realistic effects. But it 
would be idle to assume that because of this fort 
there should be the slightest relaxation in the direc- 
tion of insuring oursea power. The expenditure on 
the fort, too, can be excused on the grounds that 
the Clyde, although it can never be a base, may 
prove useful in connection with the repair of our 
naval shipsin time of war. Again, it is our greatest 
shipbuilding centre; just now eight armoured 
— besides smaller craft, are being constructed, 
and the prospect of rsegi | ships in process of 
re gee or of repair, would tempt the enemies’ 
small craft into the inner waters of the estuary. 
The point fixed upon for the fort is near where the 
river widens into the estuary, a little further down 
than the anchorage opposite Greenock. Tactically 
a site nearer the sea might have been preferable ; 
but the existing submarine mines are close by the 
new site, and, moreover, the islands across the 
Firth form three channels, any one of which might 
be taken by a small invading ship. The range of 
the guns to be installed will cover the whole area 
of the inner part of the estuary to which all three 
channels give access. 


Frencu Criticism oF British ARTILLERY. 


We have long been accustomed to the excited 
ebullition of the Anglophobe French Press, and the 
total disregard of facts which accompanies it. It 
has done nobody any harm and goes unheeded ; 
but when we find the scientific papers offering 
misleading statements, some remonstrance is 
desirable, especially when the effect is to 
disparage British industry. La Nature—a 
—, of high scientific repute — has pub- 
ished an article on English artillery in the 
Transvaal, which is more remarkable for the origi- 
nality of its facts than for its accuracy. The 
quick-fire guns of the Boers are lauded most un- 
stintedly ; they are of French make : and we are 
told that the Boers have no machine guns or 
mitrailleuse, as the French call them. It is added, 
‘* The success which the Boers have obtained since 
the opening of hostilities encourages the conclusion 
that they have not had cause to regret this.” Now, 
if one thing is certain about the Boer successes, 
and the occasional demoralisation of the British 
attacking force, it is that they have often been caused 
by the Maxim one-pounder gun—the “‘ Pom-Pom, 
as it has been called. All military attachés have 
spoken most favourably of the great mobility, 
rapidity of fire, and the destruction wrought by this 
weapon firing, at the rate of 300 per minute, shells 
which break up into seven or eight pieces. It 
was probably convenient for the writer to forget 
the presence of this weapon in the Transvaal War, 
because he occupies the whole of his article depre- 
cating it. There is no need to traverse the state- 
ments made; the British Admiralty adopted it 
because of its demonstrated success ; so that the 
‘extreme delicacy” spoken of by the writer in 
connection with the French Naval Maxim guns, 


into which various improvements have been intro- 
duced, must be due to these French improvements. 
The Maxim of rifle calibre has been in every 
recent campaign, and ‘‘ its talk to the heathen 
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has had a wonderfully convincing effect. It may 
be that the French will, as suggested, relegate 
it to a secondary position; that is their affair. 
Again, as to the ebullition and evaporation of 
the water in the barrel-cooling jacket, due to 
long-continued fire, the Boers seldom fire 20, and 
oftener only four to six shots at a time, because 
intermittent fire is more a and as 
Sir Howard Vincent pointed out in his recent 
address at the Royal United Service Institution, 
the Boers show far more restraint than our men. 
The only ebullition and vaporising seems to have 
been in the writer’s mind. Asa matter of fact, too, 
the French guns, like our big weapons, revealed 
their position in firing far more than the Maxims, 
and as to the relative advantages of the guns of 
various sizes, about which muchis made, it need only 
be said that the success of the Maxim, both on the 
British and the Boer side, has justified its use, The 
requirements of an army are varied, so are the wea- 
ns. The editor of La Nature, however, may pos- 
sibly justify his views on the plea that the produc- 
tion in his journal, with all its misrepresentations, 
has been quoted in full by the Scientific American 
Supplement, which ought to have known better. 





THE JOHNSON-LUNDELL SYSTEM OF 
ELECTRIC TRACTION. 
A NEw system of electric traction, or rather a 
system presenting new features in nearly every de- 
rtment, is about to be introduced into this —s 

t is called by the names of the joint inventors, Mr, 

E. H. Johnson and Mr. R. Lundell. The former is 

exceedingly well known here, as he has paid many 

visits since he came as Mr. Edison’s representative in 

1882, and greatly contributed to the success of the 

Exhibition held at the Crystal Palace ; while the name 

of the latter has been rendered popular by the motors 

which he invented, and which are in use in many 
works and manufactories. These two gentlemen are 
the patentees of improvements in dynamos, motors, 
controlling switches, methods of motor control, and a 
surface contact system, which, taken conjointly, form 
an electric traction system having many points of 
interest at a time when municipalities and private 
companies are contemplating spending many millions 
sterling upon improved means of street locomotion. 
The salient feature in the Johnson-Lundell dynamo 
isthe form of the pole-pieces. These have been 
designed in such a way as to render the machine 
sparkless at all loads, and we have the assurance 
of Mr. H. F. Parshall that this condition is ful- 
filled, not only in a degree unattained by any other 
dynamo, but absolutely, there being ‘‘ darkness ” 
between the brushes and the commutator. In relation 
to this point the late Dr. John Hopkinson wrote: 
“The improvement is perfectly simple. The, magnet 
is to be divided into two parts of about equal section, 
wound with the same coils of wire for exciting. One 
of these parts has a large polar extension so that the 
area of armature opposed to it is considerable. The 
other has a smaller polar extension. The result is 
that a comparatively small current will fully mag- 
‘ netise the part with the large polar extension, but 
will not fully magnetise the part with the smaller polar 
extension. On increasing the current the part with 
the larger polar extension has its magnetism increased 
toa moderate extent only, while the part with the 
smaller polar extension has its magnetism much 
more largely inereased ; the result is that the distor- 
tion of the field is effectively diminished, and can 
be so arranged that the point of commutation is not 
materially altered.” It will be readily understood 
that this is a most important matter in tramway gene- 
rators, in which shifting of the brushes to suit the 
load is impossible, and that it involves no addition to 
the cost. Indeed, as compared with the device of 
using an exceedingly strong field, there is a great 
economy ; and it is asserted that these generators can 
be built with 20 per cent. less material, and at 15 per 
cent. less cost than corresponding machines of the 
ordinary design. The curve of magnetisation pro- 
duced by the pole-piece is the reverse of the curve of 
demagnetisation produced by the armature, and the 
result is a constant field. 

The motors are capable of having their field excitation 
varied through a very wide range, and thus the la- 
tion of the speed of a car can be effected by uniform 

ail increments and decrements without the use of 
resistances, At starting a powerful torque is obtained, 
and no energy is uselessly wasted, and as the excita- 

on is reduced by cutting out the field coils, the 
speed is increased without shock to the passengers, 
movement of the lever from notch to notch giving 

4 uniform addition of two miles per hour. The two 
motors can be used in series or parallel, in the usual 
way, and they can be reversed to act as brakes, sending 
current back into the line. This is not merely in case 


| held over b 


ment is a material economy. By suitable excitation 
the motor, when. reversed, will yield a current at a 
higher pressure than the line pressure, from its maxi- 
mum speed down to one-third that speed, and this 
current can be sent back inte the line, the descending 
cars aiding the descending ones, as if they were 

mechanically connected. 
Surface contact systems have been before the public 
for many years, but they have made very little pro- 
hey are exactly what the municipalities long 


has had the courage to instal one. The multiplicity of 
switches, and the danger of leaving a contact “‘ alive” 
after the car has passed over and ceased to cover it, 
are dangers which have hitherto frightened engineers. 
It is stated that 40,0007. has been spent over the 
Johnson-Lundell system in experiments to eliminate 
all possible dangers, and that a short length of it has 
operated in New York for a year under all the difficult 
conditions which the climate of that city can furnish 
in such variety and abundance. It is claimed, there- 
fore, that there is no longer reason to doubt its safety 
or reliability. The surface contacts are, of course, 
‘‘dead” at all times, except when the car is above 
them. To prevent them from being kept alive by 
leakage currents the switches are worked by a magnet 
carried on the car. This magnet, however, does not 
operate the main switch, but a light relay lever, 
which closes a circuit in which there is a reduced pres- 
sure of only 50 volts, to avoid serious sparking. The 
magnetic circuit includes the axles and wheels of the 
car, the rails and the tie bars between them, and 
hence, as the car moves along, it breaks the magnetic 
circuit most effectually, and the relay lever cannot be 
residual attraction. The surface system 
is more sightly than the overhead trolley, and less 
expensive and inconvenient than the conduit system, 
and it only needs its reliability to be demonstrated to 
secure its adoption. 

To secure a further economy, it is proposed not to 
equip the down-grades with contacts. The car would 
run on them by gravity; but, to insure its certain 
—— and also to carry it over short level lengths, 
it would be equip with a small storage battery. 
This battery would be charged on the up: grades, 
and would be always ready for work. It is even 

roposed that extensions into distant suburbs should 
& worked by the battery alone to avoid the cost 
of feeders, and this would be feasible, no doubt. 
But it is just in the suburbs that high s is most 
desirable, and this cannot be obtained by a battery, 
and particularly a small one. One of the chief merits 
of direct electric traction is that any amount of 
power up to 50 or 60 horse-power can be obtained 
when required, whereas with a battery one is 
restricted to 5 or 6 horee-power. We hope to see 
the Board of Trade restrictions as to 8 relaxed 
some day, and should be sorry to find that the increased 
liberty so obtained could not be rendered available. 
It would be a pity to handicap a promising system 
like the Johnson-Lundell by rendering it dependent on 
accumulators. 





THE WAR IN SOUTH AFRICA. 
To THe Eprror oF ENGINEERING. 

S1r,—The interest of the public for the past week has 
foo on Colonel Dalgetty and the t band 
of colonial troops under his command, which has suc- 
cessfully beaten off a much larger force of Boers near 
Wepener, close to the Basuto boundary. The Boers 
appear to have attacked with unusual determination for 
two days, and to have suffered considerably, especially 
from our artillery (seven guns), Our men were practically 
surrounded, so we cannot expect to hear the details of 
the fighting until the Boers clear off, an operation which, 
by latest accounts, they are now performing. If General 
Brabant be at Aliwal North, as stated, he was 70 miles 
south of the conflict, whereas General Chermside, who is 
now stated to have occupied Reddersberg with mounted 
infantry, artillery, and foot, would be about 50 miles 
west of Wepener. : : : 
The main cbject of the recent audacious —— by 
the Boers must have been to prevent the collapse of de- 
fence by the Free Staters, and to inspirit the whole of 
the commandoes by a few brilliant and daring actions 
with some of our small and isolated forces. It cannot 

be denied that they have been successful on the whol 
having dealt two very stinging blows on small bodies o 
our regular forces, the one at Koorn Spruit, the other 
near to Reddersberg, but our colonial troops at Wepener 
have turned the tables upon them, and thus caused a 


force from Bloemfontein be employed on their line of 
retreat. In any case it was a mere raid, a flash in the 
pan, but it has been brilliantly executed and has suc- 
ceeded in a manner that could scarcely have been antici- 

ted, and could scarcely have occurred if our scouting 
fad been effective to the eastward of Bloemfontein. 
The success of this Boer raid must therefore be attri- 
buted to our deficiency in horses, and the delay in ob- 
taining remounts. Our War Office is now very flush of 
money, and the officials should d without stint at the 
sign of the ‘‘Nag’s Head.” As for horses to be found in 
that ion of the Free State under our co’ , they 


or, but none in this country, or in America, we believe, | 5 


delay which may have important results if a suitable | 1 


An immense amount of organisation work must now 
be goi: O8. ot the. cranes Laret Sat 00 the three ad- 
vanced Frets othe Kimberley, and Ladysmith. 

We also hear that Bloemfontein is being placed in a 
state of defence by entrenchments, ing this 
advanced base more secure, and also enabling a 
force to hold it when the army advances beyond it. 

All these things require time, and ‘‘the man in the 
street,” who up to the cepa has been very reasonable, 
and often sagacious in his remarks and ideas, must exer- 
cise — During the interval the i 

pondents of our papers will keep things lively by 
opinions when there is a paucity of facta. 
over, when letters from specially paid ents 
are jacking, even the best of papers will not hesitate to 
publish letters from civilians and busybodies, who con- 
sider themselves fully capable to judge and decide upon 
all matters concerning the war, and ially i 


tating 
8 
More. 


the direc- 
tion thereof by our generals thousands of miles away. 
Thus, in January the Times published letters from a dis- 
i ed civilian, who did not hesitate to blame Sir 

vers Buller for not attacking in force directly he 
found that the Boers were attacking Ladysmith on 
January 6, forgetting apparently that certain prepara- 
tions are essential prior to an attack; that orders 
have to be drawn up and issued, troops collected and 
moved, and many other thi done, all of which re- 
quire time. In short, Gen Buller was blamed for 
not doing the impossi A letter from the same writer 
is now published in the Times advocating the recall of 
a certain distinguished He may be right or 
wrong, but it certainly is wrong for the 7%mes to publish 
such a letter, an ati on an officer with his face to the 
foe at the front, and who cannot, therefore, defend him- 
self. The trial of W garry in the daily papers at such a 
time neither accords with British ideas of fair play, nor 
assists to support that freedom of the press which is, or 
should be, founded on fair comment. 

The rearrangement of commands in South Africa was 

published yesterday, and should satisfy those who recom- 
mend young officers as commanders. Of the 31 brigades 
only five are commanded by major-generals; 25 are com 
manded by colonels, and one 4 a lieut.-colonel. A lieut. 
general is in command of each division, except the 10th, 
re vg the command is sonnet ; and Ap nomeet = 
antry (now organised as a division) comman y 
Colonel Hamilton, C.B. Major-General Sir Herbert 
Chermside, tem ily in command of the 3rd Division 
now at Reddersberg, is not mentioned on the list. 

In Natal a little gunnery practice and some skirmishing 
has occurred, one result being that Sir Redvers Buller is 
the better able to locate the enemy’s position. The 

resence of our Natal army to the north of ysmi 
olds a strong force of Boers in its vicinity, and a waiting 


me here is our cue until the main advance occurs under 
rd Roberts. 

: Yours faithfully, 
April 15, 1900, Fretp Orricer 1n ’84, 





PERSONAL.—Mr. George Ernest Nye, of the firm of 
Bradshaw, Brown, and Co., riverside specialists, has been 
wees in conjunction with Messrs. William Clarkson 
and John Bussey, of Poplar), by the overseers, to value 
the factory and other hereditaments in the parish of 
Poplar, for the purposes of the quinquennial assessment, 
1900.—The Blyth Shipbuilding Company, Limited, of 
Blyth, Northumberland, announces that having taken 
over the docks and premises of the Blyth Dry Docks 
Company, Limited, they have now five docks, one of 
which is 480 ft. long by 61 ft. wide, and is fitted with 
50-ton sheer] The tel raphio address of the company 
will in future be “ epee Blyth. 


Procress OF RaILways IN JAPAN.—From a recent 
issue of the Japan Times we take the following Table, 
showing the development of railways in Japan since their 
first introduction in 1872 : 
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1872-3 18.00 6 10 58 75 
1878-4 18.00 6 10 58 76 
1874-5 88.27 12 22 144 157 
1875-6 88.27 13 32 146 208 
18767 65.11 13 34 156 256 
1877-8 65.11 | 19 38 | 160 320 
1878 9 65.11 19 38 166 363 
1879-80 78,22 23 38 173 413 
1880-1 78.25 | 25 36 | 178 445 
1881-2 122.26 38 45 208 527 
1882-3 170.26 40 47 240 503 
1883 4 244.54 63 55 346 727 
1884-5 ‘ 262.37 62 58 378 801 
1885 6 358.41 79 66 890 922 
1886-7 430.64 92 72 435 | 1,008 
1887-8 114 83 451 1,251 
888 9 902.19 174 3 669 1,782 
1889 90 1236.34 225 176 887 2,662 
1890-1 1399.14 290 254 1217 8,387 
1891-2 1716.11 347 293 182 4,180 
1892-3 1870.77 365 318 1369 4,572 
1893 4 1988.52 304 853 1453 5,316 
1894-5 2118.24 467 440 1646 6,413 
1895-6 2290.43 528 622 1943 7,891 
1896.7 2507.11 | 538 | 612 | 2271 | 8,900 
1897-8 2948.97 746 894 2900 10,471 
1898-9 3410.50 802 1108 3811 14,134 




















—— figures do -_ —— the Pome be ny — 
no e Japanese Empire ; but, as yet, 
ihe amoeuat of cal that island has not 








% Smergency, but as a matter of general routine, 
“specially on down-grades, where such an arrange- 


should be commandeered for the use of the Army, whether 
their owners be willing or not, 


the amount of railway construction in 


been great, 
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COAL-HANDLING PLANT AT THE WANDS.- 
WORTH ELECTRIC LIGHTING STATION. 


Tue steady growth in the size of electric lighting 
stations, with the consequent necessity for the handling 
of enormous quantities of fuel, presented to engi 
a new problem, the different solutions of which are of 
much interest. The plan now generally adopted, 
which is a distinct innovation in boiler-room practice, 
is to place the coal store above the boilers. e latter 
are very commonly provided with automatic stokers, 
and the coal for the fires is simply shovelled into 
shoots, leading direct from the floor of the coal store 
above to the hoppers of the mechanical stokers afore- 
said. This arrangement greatly reduces the labour of 
the boiler-room attendants ; but it will be seen that it 
involves the raising of the whole of the fuel used to a 
considerable height above ground-level, and its distri- 
bution there to the bunkers, which in some cases hold 
in the agsregate between 1000 and 2000 tons. Various 
plans have been adopted by different engineers for 


accomplishing this work; and we illustrate on the 
resent page and page 516 the plant chosen by Mr. A. 
. Lawson, of Artillery Mansions, S.W., when design- ! 


Fig.t. . 
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rail level. The grab is of —— capacity, and the 
crane will carry this load without difficulty at its ex- 
treme working radius. The motors used are of the 
Westinghouse type. All motions of the crane, including 
travelling, luffing the jib, hoisting the crab, and swing- 
ing the load, are effected by power, friction clutches 
being employed for throwing the motions in and out 
of gear, and for reversing. e crane delivers its load 
on to the hopper of a large weighing machine, shown 
in Figs. 8 pas , and which has a capacity of 40 tons 
per hour. The hopper of this machine is constructed 
of 4-in. plate, and will hold about 50 cubic feet of coal. 
A hopper of somewhat smaller capacity is placed below 
the weighing machine, and directs the coal into one 
of Graham’s automatic feeders, driven by a chain and 
sprocket-wheels from the bottom shaft of the main 
elevator. The relative position of the weighing 
machine and this elevator is clearly shown in Fig. 8. 
This feeder delivers the coal into the elevator t 
in definite charges, and all —— of choking the 
elevator is thus avoided, and the load in the buckets 
of the latter is equalised. As shown in Fig. 8, this 
elevator is 47 ft. long between shaft centres, and is 
supported at its upper end on a steel tower some 
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ing the Wandsworth station of the County of London 
and Brush Provincial Electric Lighting Company. 
This plant has been executed by Sass. Graham, 
Morton, and Co., Limited, of the Black Bull-street 
Works, Leeds, a firm which previously had consider- 
able experience in work of a very similar character 
for gas plants. 

The Wandsworth station, as described in our issue 
of February 16 last, is situated on the River Wandle, 
near its confluence with the Thames, and the coal used 
is conveyed by a to a wharf belonging to the 
works. An electric locomotive crane, runping on rails 
of standard gauge laid on the wharf, is used to lift the 
coal out of the barges, and vo deposit it in a hopper of 
a weighing machine, whence it passes to the Poot of 
a 24-in. inclined elevator, shown in position in Fig. 1. 
This elevator passes on the coal to a long push-plate 
conveyor, supported on lattice girders, and which 
delivers the coal into the hopper or one or other of 
two smaller elevators, which raise the coal another 
16 it. or so, and pass it on to one of two push- 
plate conveyors, running the whole length of the coal 
store, on either side of it. These conveyors distribute 
the coal to the bunkers, where it. is kept till needed 
in the boilers. 

The electric crane referred to has a jib with a over- 


hang of 30 ft., and will lift to a height of 20 ft. above! 
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40 ft. high, constructed out of 8 in. by 5 in. rolled- 
steel joists, having feet, as shown in Fig. 10. 
A back view of this tower, showing in position 
the 5 horse-power electric motor operating the 
elevator, is represented in Fig. 7. he buckets 
are 24 in. wide. The elevator casing is of iron plat- 
ing No. 7 B.W.G. thick, stiffened by 3 in. by 3 in. 
by 4 in. angles riveted to the sides and front. Green- 
heart liners supported on angle-irons run the whole 
length of the casing, and serve as guides to the 
skidder bars, thus substantially reducing the noise 
whilst the elevator is at work. This elevator de- 
livers the coal on to a 20-in. push-plate conveyor 
supported on a lattice girder, as shown in Fig. 1. A 
cross-section through this girder is illustrated in 
Fig. 2, whilst Fig. 3is a portion of a side elevation of 
it to an en scale. As shown in Fig. 2, the con- 
veyor is covered over with corrugated iron, No. 20 
B.W.G. thick, so as to protect the fuel from the 
weather in its progress to the store, whilst a footway 
provided alongside gives ready access to any particular 

int, This conveyor is of the push-plate type, and 
is 179 ft. long between the centres of end shafts. 
At the station end, two traps are arranged, leading 
respectively to the a of the bunker conveyors 
already referred to. he relative arrangement of 
these hoppers and the long conveyor is shown in 








Figs. 4 to 6; which also show the driving gear, an 
electromotor being used as in the case of the elevator. 
This motor is of horse-power, and in addition to 
driving the long 20-in. conveyor, also: drives the ele. 
vators leading to the conveyors distributing the coal 
to the coal bunkers. These latter conveyors are also 
of the push-plate type, and are each driven by a 74 
brake horse-power motor. They measure 73 ft. between 
centres of end shafts, and are 20 in. wide. Each of these 
conveyors has eight traps, which can be opened or 
closed at will, corresponding to the different bunkers, 
The bunkers are built up of }-in. plate, stiffened by 
3in. by 3in. by gin. T’s. At the front, each is 
provided with a — door, on lifting which the coal 
runs out into a central gangway, and is there loaded 
into the hopper of a portable weighing machine run- 
ning on- narrow-gauge rails. An automatic device 
records the number of times the hopper of this machine 
is filled, and this constitutes a check on the accurac 
of the bunker man. The weighing accomplished, the 
machine is run over a shoot leading to the mechanical 
stokers in the boiler room below, down which the 
charge of fuel is emptied. It will thus be seen that 
all coal entering the works is weighed twice; once 
when loaded out of the » and, secondly, before 
being passed into the fires. The two weighings check 
each other, and also render it easy to figure the amount 
in store at any date. The designed capacity of the 
“won is about 40 tons of coal per hour, conveyed from 
arge to bunker. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 5. 

LARGE consumers of iron and.steel are anxiously 
awaiting developments that will point to a downward 
tendency. A good deal of hard work has been done 
by interested parties in bringing about a depression 
in prices, and they have ae the business with 
credit, but without success. The developing require- 
ments of the country from week to week seem to forbid 
any pronounced decline. Consumptive capacity is very 
large and would be larger with lower prices. We 
have two things to depend upon, namely, increasin 
domestic demand and awaiting te Ha demand. Shoul 
prices recede a little, there is no doubt whatever but 
that a large amount of withheld business would ap 
on the market simultaneously, with a sufficient de- 
cline if foreign demand would spring up, particularly 
in crude iron. Our large exporting houses have turned 
down large quantities withina week. The only weak- 
ness worth “gages of is in forge and foundry irons. 
Bessemer pig is high, and production is barely ade- 
quate. Transportation charges for ore and coal, as 
well as all iron products, have been increased. This 
week the higher wages rate goes into effect, amountin 
to 20 per cent. These added elements of cost forbi 
any material change in iron or steel quotations. The 
managers of the numerous big enterprises are recog- 
nising this fact, and it is probable that they will be 
h from in a very short time, with orders of such 
magnitude for all manner of equipment as will bring 
prices up to where they have receded. The orders 
this week for plate iron and steel convince the most 
sceptical that those who expected cheaper plate know 
the opportunity has passed. In merchant steel there 


is a stronger inquiry. 
April 11. 


Peculiar conditions are gathering around the iron 
trade. Those concerns which have their own ore 
mines and transportation facilities are able to make 
iron and steel products considerably below those who 
have to supply their own raw materials. This is where 
the hitch is coming. Crude material is several dollars 
higher than a year ago, and finished products are some 
dollars lower than a year ago. The competition of the 
concerns which have their own ore and pig-iron making 
facilities is beginning to cut hard against those who 
have not, and some of these concerns will be, in course 
of time, and probably not a very long time, crowded to 
the wall or compelled to sell out. In other words, the 
centralising process is still continuing. Competition 
in finished material is stronger than ever, and therefore 
rices are pointing downward, particularly in bar iron. 
e announcement is made to-day that the Carnegie 
Company has set aside 1,000,000 dols. for the erection 
of two very large merchant bar mills. This means 4 
competition with the public iron companies ; it also 
means cheaper iron and a good deal more trouble for 
bar manufacturers wherever they are. There is con- 
siderable activity in plate and structural material, and 
prices are firmly maintained. Very little change has 
occurred in prices for scrap iron, but there is a larger 
supply now coming in sight, and stock is being picked 
up wherever it can be found. It is rather surprising 
that so much scrap can be found after six or eight 
months of apparent scarcity. No. 1 foundry is 24 dols., 
tank-plates 2 cents, steel rails 35 dols., billets 35 dols. 
to 36 dols. There is a large volume of business in sight 
from all quarters. Machinery is in very active demand. 
The springing up of textile mills in the south is creat- 
ing an extraordinary demand for textile machinery, 
and al] makers are oversold. 
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THE ENGINES OF THE CORVETTE 
‘‘GENERAL BAQUEDANO.”* 
By Mr. Macnvus Sanpisoy, Member. 


Tue corvette General Baquedano is a training or school 
ship of 2500 tons displacement. She was built by Sir 
W. G. Armstrong, Whitworth, and Co., Limited, to the 
order of the Chilian Government, and her machinery was 
constructed by Messrs. Hawthorn, Leslie, and Co., 
Limited. It was desirable that this vessel should be able 
to steam very economically at low speeds, and it was 
decided to adopt a six-cylinder engine, which I had 
suggested some time previously. 

The steam trials of the vessel have recently been _com- 

Jeted, and I am enabled, through the courtesy of Rear- 





(d) The reduction to a minimum of the chance of total 
disablement. 2 : De 

The machinery consists of a single-screw engine driving 
a feathering propeller, steam being supplied by four 
Belleville boilers, having a steam pressure of 300 lb. per 
square inch reduced to 250 lb. at the engine. 

Figs. 1 and 2 on pages 510 and 511 illustrate generally the 
arrangement of the engine. It will be observed that, car- 
ried upon one bedplate, there are two high-pressure, two 
intermediate, and two low-pressure cylinders, — on six 
cranks. Thehigh-pressure cranks are opposite and adjacent 
to one another, the intermediate cranks are also opposite 
and adjacent to one another, and 240 deg. in advance of 
the high-pressure cranks ; while the low-pressure cranks, 
also opposite and adjacent, are 240 deg. in advance of the 
intermediate cranks. Each aa pease cylinder is pro- 
vided with its steam stop-valve. The forward high-pres- 





‘Admiral Castillo, the President of the Chilian Naval 
Commission in Europe, and by the permission of my firm, 
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to lay before the Institution a brief description of her 
propelling engines.| The design possesses some novel 
features, and the arrangement forms acombination which 
solves with a cdnaldsebie measure of success, in a simple 
manner, and at one and the same time, some important 
problems which have of recent years engaged the atten- 
tion of those interested in the design and manufacture of 
the propelling machinery for vessels of war. 

Briefly these are as follow : E 

(2) The production of an engine which will work with 
economy when developing a small proportion of its full 
power, and thus insure in a given ship the maximum 
radius of action. 

(+) The elimination, as far as possible, of the unbalanced 
forces in the engine. 

(c) The securing, as far as possible, of uniformity in 
the turning effort on the cran t. 


ies 


* Paper read before the Institution of Naval Architects. 
. | Areference was made to these engines by Mr. Watts 
in his paper on ‘‘ Elswick Cruisers,” read last year at the 
Newcastle meeting of this Institution. 
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ressure cylinder, which, in its turn, exhausts into the 
orward low-pressure cylinder; the after high-pressure 
cylinder exhausts into the after intermediate-pressure 
cylinder, which, in its turn, exhausts into the after low- 
pressure cylinder. Each low-pressure cylinder exhausts 
into its own condenser, this being provided with its own 
air and circulating pumps, the former being worked by 
levers from the corresponding low-pressure engine, and 
the latter being the ordinary centrifugal type. There are 
thus acting upon the crankshaft virtually two indepen- 
dent three-cylinder es engines of a 
size, the cranks of which are alternated with one another. 

We will consider shortly some of the leading features 
in the arrangement. ; 

It is unnecessary to remind members of the uneconomi- 
cal performance of an engine when doing a small propor- 
tion only of the full work which it is designed to perform, 
or of the extravagant cost of the last knot, or two, in 
our fast cruisers, or of the comparatively rare occasions 
upon which such vessels are upon to exert their 
full power. This problem of economical propulsion at 
low powers has been dealt with on various occasions and 
in various ways. In H.M.S. Alexandra, built about 








1875, small auxiliary condensing engines were fitted to 
turn the main shafts by means of gearing when thé ship 
was under sail. 

Sir John Durston, in an interesting pa entitled 
‘*Some Notes on the History, Progress, and Recent Prac- 
tice in Marine Engineering,” read before the Institution in 
1891, makes reference to various arrangements of pro- 
pelling engines which have been fitted more recently in 
the Royal Navy, with a view to economy at low powers. 

In the General Baquedano it will be seen that, by dis- 
connecting and securing the bottom ends of the connect- 
ing and valve-rods of one set of engines, the other set can 
still drive the propeller, and do so with an economy equal 
to that which is attained in the best mercantile marine 
practice, the cylinders being proportioned with this 
object in view. The speed trials of this vessel consisted 
of (1) a six hours’ run at full power, and (2) a thirty 
hours’ run at three-fifths full power. On the full-power 
trial she steamed 13.75 knots with a mean of 154 revolu- 
tions per minute. At the conclusion of this trial the 
turning gear was shipped, and within an hour from that 
time the vessel was under weigh again, steaming with one 
set of cylinders only, the bottom ends of the disconnected 
rods being secured by means provided for the 
Comparative trials of the vessel, at the same spud, under 
the two conditions of working, viz., with three cylinders 
and six cylinders respectively in operation, were not 
made, as the time at our disposal was limited. These 
were postponed until some convenient occasion after the 
commissioning of the vessel, and I iy tes I am therefore 
unable to place the results before the Institution. 

It may be noted in passing that in the case of the 
vessel under consideration, which is fitted with a feather- 
ing screw, it is possible, by reducing the pitch, to develop 
half power with one set of cylinders only working; but 
in vessels fitted with ordinary screws, and with two 
engines on one shaft, the proportion of power which can 
be developed under this condition is of necessity less. 

T am not aware of any published results of trials carried 
out in such vessels, with the view of determining the 
relative economy under the two conditions; but it would 
appear to be a direction in which experiments might 
with advantage be made. This corvette is, it will be 
observed, of comparatively low speed. A cruiser whose 
maximum speed is, say, 23 knots, would probably steam 
about 19 knots with half the cylinders in operation, a 
speed which is as high as, or, bably, a great deal 
higher than, would demanded from her under 
ordinary circumstances. I do not, of course, suggest 
that with this arrangement the operation of connecting 
or disconnecting is one nominally of a few seconds 
duration, such as would be theoretically obtained by 
the introduction of a disconnecting coupling between the 
crankshafts of two engines, one being placed forward 
of the other ; or by driving back a set of crank coupling 
bolts, both of which are usually delicate and may be 
vexatious operations, but it is one which forms a rudi- 
mentary part of the education of the engine-room artificer 
or sea-going engineer. It should be noted in this connec- 
tion that, with the engines interlaced, as it were, the 
continuity and rigidity of the crankshaft are maintained 
under all conditions of working, and that the main bear- 
ings being always in operation, whether one, or other, or 
both engines be used, this shaft cannot wear out of truth, 
as would be the case were one engine p forward of 
the other on the shaft, and these bearings are always 
maintained in line and in working order. It is obvious 
that, should it not be desired to disconnect one engine, 
but to have all the cranks available for instant service, 
steam may still conveniently be passed through either 
engine sufficient to merely lubricate the in rubbing 
surfaces, and in no case would it be desirable to have one 
set of engines uncoupled under the service itions 
which prevailed, for example, during the battle of 
Santiago, and which were alluded to by Rear-Admiral 
Melville, of the United States Navy, in his paper dealing 
with ‘“‘Triple-Screw Propulsion,” read last year before 
this Institution by my friend Lieutenant Norton, U.S.N. 

As regards the balance of the arrangement, Figs. 6 to 
11, annexed, show, for purposes of comparison, the forces 
tending to produce vibration in three types of engines, 
the designs of which were prepared for a twin-screw 
cruiser of 30,000 indicated horse-power, the engines in 
each case running at 120 revolutions per minute. 

Fig. 6 is for a six-crank engine similar to that de- 

scribed in the paper, with the six cranks in operation, 
the cylinders being two of 31 in. diameter, two of 50 in. 
diameter, and two of 814 in. diameter, by 48 in. stroke. 
._ Fig. 7 is for a four-cylinder engine balanced on the 
Yarrow, Schlick, and Tweedy system, the cylinders being 
434 in. diameter, 71 in. diameter, and two of 814 in. 
diameter, by 48 in, stroke. 

Fig. 8 is for a four-cylinder engine of the ordinary 
type, the cylinders being of the same dimensions as in 
the preceding case. 

The curves for the six-crank engine compare ver 
favourably with those of the four-crank engines. Wit 
regard to the conditions which prevail when one set of 
engines only is working, it may be remarked that under 
these circumstances not only are the reciprocating weights 
very much smaller than would be the case were one 
engine capable of developing the full power used to 
develop the low power, but the cranks of the disconnected 
engine act in some measure as balance weights for the 
working engine. ; 

A similar comparison of the twisting moments on the 
crankshaft for the same engines is given in Figs. 9, 10, 
and 11, annexed, and shows at a glance the very marked 
superiority of the six-crank design in this respect.* In 
Fig. 9, i.e., the six-crank design, the loads on the crank- 

* Tam indebted to Messrs. Hawthorn, Leslie, and Co., 
for these curves. 
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pins are equal, In Figs. 10 and 11 the loads on the low- 
pressure pins are half those on the high-pressure and 
intermediate-pressure pins, being the proportions fre- 
quently adopted in this type of engine. 

The reggeon a | Table gives the total weight of the en- 





gines, the weig! t added to produce the balance shown in 
the plate, and the length of engine-room in the three 
types of engines. 
ie igerse Nese . Sse cist Danae aR a 
Total Weightin| Added | Length of 
Design Engine-Room. Weight. |Engine-Room. 
tons Ib. ft. in. 
Six-crank - out 1010 5600 67 6 
Yarrow, Schlick, and 
Tweedy .. ..| 975 9826 67 6 
Ordinary four-crank . . | 975 9800 67 6 








The length of the engine-room is the same in each case > 
but we ought not to overlook the fact that, had link 
motion been adopted for working the valves, the length 
of the engine-room in the six-crank design would have 
been greater than that given in the Table, unless, indeed, 
certain of the valves had been arranged at the back or front 
of the engine, and operated by means of levers in the 
manner which has frequently been employed both in the 
Navy and Merchant Service. The type of valve gear 
adopted lends itself very readily to the arrangement, the 
weigh shafts, one on each side of the engine, being con- 
nected by a link, and worked by one reversing engine. 

In order to counteract any possible tendency to set 
fast on the part of the disconnected gear, if disconnected 
for a lengthened period, the securing gear is so arranged 
as to permit of a limited motion being given to the 
various parts. The handling of the engines, whether 
three or six cylinders are at work, is performed with the 
same ease as in the case of a ony triple-expansion 
three-cylinder engine, one or both engines being worked 
by the same regulator and reversing engine. It has been 
previously sta that an independent steam shut-off 
valve is attached directly to each high-pressure cylinder. 

In an arrangement of this nature, the piston-rods, con- 
necting-rods, &c., and their accessories are duplicates 
throughout, unless the two engines are designed to 
develop different powers when working together. It is 
advantageous, although not essential, to have a separate 
condenser and air pump for each low-pressure cylinder ; 
not only is the independence of each engine thereby more 
fully maintained, but a greater command kept over the 
temperature of the feed water is secured. Asa matter of 
fact, in the General Baquedano valves were provided at 
the request of the Chilian Commission, which enabled 
each condenser and air pump to be used for either en- 

ine. Alternative arrangements of cylinders are obvious. 

ig. 3, page 510, shows in outline the cylinder tops in the 
case of the General Banquedano, Fig. 4 shows another 
arrangement, and Fig. 5 still another. The latter is the 
arrangement adopted in the case of twin-screw engines of 
16,500 indicated horse-power for the Russian Volunteer 
Fleet. Messrs. Hawthorn are at present engaged in con- 
structing these engines, and we have others in contem- 
plation. It is manifest that quadruple-expansion engines 
may be dealt with in a similar manner to that described 
in this paper, thus forming eight-crank engines. 

My firm has recently, with a view to economy, pro- 
ceeded on somewhat similar lines in connection with the 
steering arrangements of some of our large cruisers. These 
are fitted with two steering engines ;. but, instead of 
making these engines duplicates, we have provided dif- 
ferent sizes, a large engine for use when the vessel is 
steaming at the higher speeds, and a small engine of only 
sufficient size to do the work when the vessel is cruising 
or steaming with a limited boiler power. 

I have endeavoured in the foregoing remarks neither 
to magnify the advantages nor to minimise the disad- 
vantages of the arrangement described. 





GOLD IN THE TRANSVAAL.—The outbreak of war between 
Great Britain and the Transvaal early in October con- 
siderably reduced, of course, the production of Transvaal 
gold last year. The aggregate output for the twelve 
months is returned at 4,069,166 oz., as compared with 
4,295,602 oz. in 1898 ; 3,034,674 oz. in 1897 ; 2,281,874 oz. 
in 1896 ; and 2,277,635 oz. in 1895. 





Brast-FuRNACES IN THE Unrrep States.—The number 
of blast-furnaces in operation in the United States at the 
commencement of February was 296, as compared with 
244 at the commencement of August, 1899; 195 at the 
commencement of February, 1899 ; 187 at the commence- 
ment of August, 1898; 184 at the commencement of 
February, 1898; and 152 at the commencement of August, 
1897. The weekly productive capacity of the furnaces in 
blast at the dates named was as follows: February, 1900, 
298,014 tons ; August, 1899, 267,672 tons ; February, 1899, 
237,639 tons; August, 1898, 206,777 tons; Felseie 3 
1898, 228,338 tons; and August, 1897, 165,378 tons. tn 
the weekly productive capacit7 of 298,014 tons standing 


to the credit of February, 1900, coal and anthracite fur- 
naces figured for 290,010 tons, the balance being repre- 
sented by charcoal furnaces, It will be seen that the 


— capacity of American blast-furnaces has now 
n carried to nearly 300,000 tons per week, or about 
15,500,000 tons per annum. The stock of pig sold and 
unsold in the United States at the commencement of 
February was 148,336 tons, as compared with 137,346 tons 
at the commencement of January, 113,693 tons at the 
commencement of December, 111,543 tons at the com- 
mencement of November, 120,541 tons at the commence- 
ment of October, and 137,821 tons at the commencement 
of September. Stocks have accordingly increased to a 


moderate extent during the last five months. 





ON AERIAL LOCOMOTION.* 
By Henry Wipz, F.R.S. 


Various attempts have been made at different times 
to establish relations between gravity, electricity, and 
etism, with the object principally of transporting 
we vogue one p to another through the air. The 
author referred to several of these endeavours, and de- 
scribed some experiments made by himself some years 
, on the discharge and reactive force of elastic fluids, 
=. ly subjected to the influence of electricity and mag- 
netism, as well as under ordinary conditions with the 
same object in view. These experiments proved con- 
clusively that the reactive force so produced cone 
under any circumstances, utilised as an ascensiona 
motive power in aerial locomotion. Science, however, 
profited by these researches, as the velocity with which 
air of atmospheric ure rushes into a vacuum was 
determined, and other results of permanent value in 
the dynamics of elastic fluids were also obtained. The 
author described his experiments on the ascensional 
power of aerial screws; but the results obtained were 
not sufficiently promising to induce him to proceed far in 
this direction. His confidence, however, in the ultimate 
solution of the problem of aviation still remains unshaken. 
The fact that man has been able to transport himself 
through the air westward to Ireland, eastward to and 
from the Continent, and has reached a height of nearly 
7 miles above the surface of the earth, is sufficient encou- 
ragement to inspire inventors to further efforts, till the 
7 of their ambition is attained. E 
n a brief summary of the history of aerial navigation, 
from the time of the invention of the aerial screw and o 
the eee er ge by Leonardo da Vinci in 1500, the author 
emphasized the fact that a flying machine has not yet 
been created sufficiently energetic to transport a man 
from one place to another, as in ordinary balloon practice. 
It was also pointed out that the most recent experiments 
for navigating the air are mere repetitions of those already 
known, and manifest a strange di rd of the funda- 
mental conditions which must be fulfilled before aviation 
can take rank with man’s achievements in locomotion on 
land and on water. These conditions or criteria were 
summarised as follow: (1) An aviating machine should 
have power to ascend and descend at any es and at any 
time, under ordinary conditions of wind and weather ; 
(2) it should be able to move in any direction, or remain 
stationary above the earth ; (3) the machineshould contain 
within itself an automatic principle of safety by which, 
in the event of any accident to a vital part of the mecha- 
nism, the descent would be effected without danger to the 
aviators. All the means so far devised for navigating the 
air fail to satisfy one or other of these essential con- 
ditions. Soaring aeroplanes fail oy: eran in all 
these criteria, partaking more of the character of pro- 
jectiles or aerial torpedoes than of a means of loco- 
motion. Mr. Hiram Maxim is disposed to view the result 
of his recent magnificent experiment in this light, and 
has even pro that his apparatus shall be used as a 
military projectile. 

None of the means so far devised, from the time of 
Leonardo da Vinci, is competent to solve the problem of 
aerial locomotion in accordance with the conditions above 
defined ; and, with one exception, the category of possible 
solutions is exhausted. In the absence of the discovery 
of some new property of matter, the remaining method 
by which the problem may in the future be attacked, is to 
reverse the action of a parachute by a vibratory motion, 
produced by a motor of some kind ; to cause the parachute 
to rise against the action of gravity, instead of using it 
solely for the purpose of descending towards the earth, 
as heretofore. Several means were indicated by which 
this vibratory movement may be effected. When the 
power of ascension is once attained, travelling through 
the air in a horizontal direction is a com tively minor 
problem, and may be brought about by inclining the 
vibratory parachute from the perpendicular, in the direc- 
tion of motion required by well-known mechanical means. 
The sustaining surface of the parachute would be suffi- 
ciently 1 to enable the aviators to descend with 
safety, in the event of the sudden failure of the aviating 
mechanism. 








RAILWAY CONSTRUCTIONS IN NEW 
SOUTH WALES AND CHILI. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, April 3, Sir Douglas Fox, 
President, in the chair, two papers were read. 

The first of these, on “‘ Economical Railway Construe- 
tion in New South Wales,” by Henry Deane, M.A. 
M. Inst. C.E., dealt with the circumstances which de- 
mand economical railway construction of standard gauge, 
in the interior of New South Wales, tracing the steps 
which lead to the adoption of the present type, and 
giving some particulars of the phases which the design 
of permanent way has passed through since railway con- 
struction was started in the colony in 1853. 

The first attempt to introduce a light railway system 
was stated to have occurred in 1884, when money was 
voted to build a line 340 miles long from Forbes to 
Wilcannia, but action was confined to ordering a certain 
portion of the steel rails required. The author referred 
to the present administrative system introduced in 1888, 
when construction and traffic management were placed 
under separate authorities, and the Railway Commis- 
sioners, with the late Mr. EK. M. G. Eddy at their head, 
were appointed. In 1894, the author visited America 
and Europe, and after inquiring into many different 
methods, concluded that in the United States was to be 


- 





* Abstract of a@ paper read before the Manchester 





Literary and Philosophical Society, April 3, 1900. 


¢ | gauge, was divided 


found the type likely to lead to the best results in this 

colony. A short comparison of the two countries wag 

made, and a description was given of the design for 

—— and permanent way which had since been 
opted. 

This design involved the use of 60-Ib. flat-bottomed 
steel rails with 14 sleepers to the 10-yard rail, and dis- 
pensed with ballasting, the water falling on the surface 
of the road and embankment being made torun off quickly 
by proper sloping towards each side. The author then 
gave a short account of other economies adopted in water. 
ways, fencing, level crossings, station buildings, &c. The 
cost of several lines constructed on this principle was 
given, with the addition for comparative purposes of the 
estimated cost of the Parks to Condobolin Railway, the 
figures of which were closely adhered to in the actual 
execution. The value of the principle was shown by the 
fact that the maintenance of these lines only cost about 
30/. per mile per annum. 

In conclusion, the author stated his opinion that the 
saving in capital cost over the older methods was between 
15007. and 20002. per mile. 

The second paper, on ‘“‘The Tocopilla Railway,” by 
Robert Stirling, M. Inst. C.E., described a railway built 
to open up the extensive nitrate of soda deposits of Toco, 
Chili, a continuation to the south of the famous nitrate 


fields of Tara : 
The epecial feature of the railway was the sharp curves 
many of them of only 181 ft. radius, and the design was 


made with a view to employing the heaviest type of roll- 
ing stock possible for the most economical handling of the 
traffic on the heavy gradients, The railway, of 3 ft. 6 in. 
¢ d y the ruling ients into four sec- 
tions, of which the first, from the port to Barriles, at mile 
17, presented the greatest difficulties in construction and 
working. This section had a practically uniform gradient 
of 1 in 25, and almost continuous curves, several of the 
sharpest being through more than a semicircle, and 
between many of the curves there was only 24 ft. of 
straight line. The greatest care had to be taken to keep 
the curves in shape, and the wear of the outer rails was 
excessive. 

‘Meyer ” locomotives were adopted on this section. 
They were built in 1893, and were the first locomotives of 
this class built in England. Steel cars, with channel- 
section steel frames and corrugated steel sides, were em- 
ployed, and gave a ratio of paying load to deadweight of 
3.6 to 1, The rolling stock was fitted throughout with 
automatic vacuum brakes, as well as hand-brakes, and 
cast-iron brake-blocks. A vacuum of 12 in. was found 
sufficient to control a train weighing about 125 tons on 
the 1 in 25 gradients. 

The country through which the line passes being abso- 
lutely devoid of fresh water, all the water used had to be 
distilled from the sea, or from the brackish water of the 
River Loa. Lime was added in the ratio of of 1 lb. to 
1000 gallons of water, to prevent corrosion. The water 
was pumped through steel pipes to a reservoir tank at the 
summit, and to intermediate tanks. The author con- 
cluded that a railway with sharp curves could be equipped 
with relatively heavy rolling stock with economy in 
capital expenditure and in working costs. 





AMERICAN Locomotives.—The Erie Railroad Company 

laced an order for eight passenger locomotives and 

25 freight locomotives, which will weigh 90 tons each 
without their tenders, 





AUSTRALASIAN GoLD.—The production of gold in Aus- 
tralasia last year was 4,458,805 oz., as compared with 
3,542,064 oz. in 1898. The total of 4,458,805 oz. repre- 
senting the production of last year was made up as 
follows: Western Australia, 1,643,876 oz.; Queensland, 
947,227 oz.; Victoria, 862,411 oz.; New South Wales, 
509,418 oz.; New Zealand, 385,773 oz.; Tasmanis, 
80,100 oz.; and South Australia, 30,000 oz. The increase 
in the gold production of Western Australia last year 
was 593,692 oz. 





Dunepin_ (N.Z.) TRamways.— eee between 
the Dunedin City Council and the Dunedin City and 
Suburban Tramways Company for the purchase by the 
council of the company’s property, have been practically 
concluded. Subject to the sanction of the local | - 
ture and the ratepayers, it has been decided that the 
council shall purchase the tramways at 45,000/. The 
conversion of the present service into one of mechanical 
traction—the gas motor system being that which is 
favoured—will cost at least an equally large sum ; and if 
they approve of the transaction, the ratepapers will prob- 
ably be required to sanction a loan of 100,000/. it 1s 
anticipated, however, that the purchase, if effected, will 
yield a handsome return. 


Tue Cramps.—The plant of the Charles Hillman Ship 
and En ay proton, dey ng" of Philadelphia, which has 
n idle for more than two years, has been purchased by 
William Cramp and Son’s Ship and Engine-Building Com- 
pany. The purchase price, it is understood, was 50,000/. in 
cash. The property is subject to two m held by the 
Clyde Steamship Company for 10,000/. and 3000/. respec- 
tively. The plant includes a marine railway, ready for 
immediate o —. and ore = oo ne 
ui with modern appliances, es patter 
a ld loft, together with a wharf 42 ft. wide, and 
extending into the ware for 155 ft. The yard lies 
alongside Cramp’s dry dock, and will be used by the firm 
for repair, thus greatly relieving their main yard, and 








giving the Cramps much needed facilities. The Hillman 
shipyard suspended operations two years since on the 
death « of Mr. Charles Hillman, the founder of the enter- 
prise. 
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INDUSTRIAL NOTES. 


Orall the industrial sections into which labour is 
divided, none have been more difficult to bring into 
line by organisation than shop assistants. They were 
among those who condemned trade unionism, often 
sneering at its leaders, and holding aloof from all 
combination movements, and yet the “principle of 
associative contracts” is as applicable to them as to 
others. About a quarter of a century ago a move- 
ment was inaugurated with the object of promoting 
some form of associative effort, but it miserably 
failed, and the one man who became prominent in the 
work had to pass through the usual form of martyr- 
dom of all pioneers. Some 10 years ago the move- 
ment was revived, and the later effort has been so far 
successful that its ninth annual conference has been in 
session in the City of Bristol remo | this Easter 
holiday season, The Shop Assistants’ Union is not as 

et a great industrial force, but its annual income has 
jncreased from 715/. in 1893 to 3347/. in 1898, and to 
5280/. in 1899, while the balance in hand after pay- 
ment of all expenses has increased from 2187/, in 
1898 to 33167. in 1899. This Easter Conference has 
been, in a sense, international, for a representative 
from the National League of Shop Assistants in 
Belgium was present at the gathering. Shop assis- 
tants are benefited by the Factories and Workshops 
Acts to a certain extent, but there are matters which 
do not come within the scope of these Acts, as, for 
example, the question of board and lodging, which 
the employés regard as part wages, but which the 
employers dispute. This matter is now before the 
Courts, on appeal, and the decision is looked forward 
to by the employés as of importance. It arises in 
cases of dismissal, the assistants claiming compensation 
in lieu of board and lodging for the period of notice. 
The union rely a good deal upon legislation, the 
Shops Bill now before Parliament being described as 
their charter. 

The Amalgamated Engineers’ Journal reports that 
there is an increas of members from 85,248 last 
month to 85,529 on April 1. Of the total there were 
on donation benefit 1655, a decrease of 33; on sick 
benefit 2373, a decrease of 494; there was an increase 
of superannuated members from 3547 to 3557. It is 
the latter tax that leads so many to indulge in the 
hope of some State pension scheme, As regards wages 
moyements the report states that, ‘‘on the whole, 
matters are running pretty smoothly.” The disputes 
have been practically nz. That at Yarmouth was 
mainly in connection with the Steam Engine Makers’ 
Union, and resulted in an advance of 2s, per week in 
wages. The patternmakers’ dispute in Leeds is briefl 
adverted to, the statement being that the men “struc 
work for an advance which they had vainly tried to 
get by negotiation.” The council express ‘‘ much 
regret that the vote on Parliamentary representation 
is extremely unsatisfactory, only 3597 members having 
taken the trouble to vote at all, 2897 being in favour 
of affiliation to the Parliamentary Committee, which 
was formed as a result of recent conference, and 702 
against that course.” In consequence of the small 
vote and of other matters pending, the question is to 
be submitted again to the vote at a future time. The 
benevolent levy of 3d. per member was carried by 
$477 to 22 against. The council have appointed 
members in various districts to be on the Federation 
Committees until the delegate meeting shall deter- 
mine as to the representation and election of such 
delegates, defining the position. In reference to 
“shirkers,” the report says: ‘‘We have got rid of 
some of these during the month,” and the branches 
are urged to help the council, for while they are on 
donation benefit, they are qualifying for the super- 
annuation benefit, thereby imposing on the funds for 
life. Efforts are being made to deal fairly and honour- 
ably with members from the seat of war, Johannes- 

irg and Kimberley, whose clearances cannot be ob- 
tained at present as the books are impounded some- 
where in the Transvaal. 


The April report of the Friendl Society of Iron- 
founders of England, Ireland, and Wales expresses the 
congratulations of the council on having entered on 
the nineteenth thousand of its members, the total 
being 18,108. It took 5} years to pass from 15,000 to 

, @ year and eight months to pass to 17,000, and 
hn and nine months to attain 18,000. The cash 
‘ ce has also grown from 73,174J. 1s. 5d. a year ago, 

96,428/. 13s, 2d. at the present time. The total 
ary of members on the funds was 1822, a decrease 
02in the month. Of these, the total on donation 

t was 337—increase of 11; on sick benefit 544— 

126; on superannuation benefit 869—in- 

crease 16; out of work and out of benefit 70—de- 
ake and on dispute benefit only 2—the same 
month. The total cost of ‘all benefits was 

The 4s. 6d. per week, or 77d. per member per week. 
ner of superannuation is 34d. per member per 
» of sick benefit 23d., of donation benefit 14d. per 

3 the latter is a very low level, for it includes 








disputes as well as those unemployed from all other 
causes. The returns as to the state of trade are almost 
phenomenal. The votes of the members have decreed 
that the benefit guaranteed from the Trades Federa- 
tion shall be in addition to the dispute allowance from 
theunion. An accident levy of ls. per member for the 
year has been agreed to, payment in four quarterly 
instalments. The sum of 100/. has been presented to 
a member of the South Shields branch, who lost his 
sight by an accident. 





The monthly report of the Associated Iron Moulders 
of Scotland is able to congratulate the members on an 
encouraging increase in numbers, and a gain in the 
month of 559/. 8s. 6d. in funds. At the end of the 
first quarter of this year the total funds in hand 
amounted to 63,524/. 12s. 9d., or about 8/. 13s. 2d. per 
member. This is a very high average indeed for a 
trade union. The cost of benefits and of management 
is lower than usual, so that the balance increases. 
The cost of idle benefit in the month was 614/. 16s. 8d.; 
superannuation, 497/. 4s. 8d.—the former is less, the 
latter is more, than in the previous month. Super- 
annuation in this union now amounts to 124/. 6s. 2d. 
weekly. Funeral benefit in the month was low, only 
1762. 13s. 4d.; in the previous month it amounted to 
3807. The report states that there are indications of 
a falling off in the volume of trade ; but it is regarded 
as temporary, and it is expected that the next report 
will show up better in this respect. This union is 
busily extending its organisation by local propaganda ; 
the first of a series of meetings being held in EKdin- 
burgh, which is described as a thorough success. Other 
districts are to hold meetings so as to strengthen the 
society wherever it is possible to do so. 


The report of the Amalgamated Society of Carpen- 
ters and Joiners shows a larger number on donation 
benefit than in previous reports of the two last years, 
but the proportion is not large. There are 62,407 
members, of whom 1687 were in receipt of donation 
benefit, 1426 on sick benefit, and 857 on superannua- 
tion allowance. At Aberdeen a strike has taken 
place to resist an attempted reduction in wages, 
and the employers have modified their demands, 
which the men refuse to agree to. The council 
regards the attempt as unjustifiable, and offers the 
united support of the society in resisting it. It 
appears that in some cases members have been led to 
seek work through advertisements in newspapers, and 
have then found that a dispute existed. 1 secre- 
taries are advised to look out for such advertisements, 
and caution members against them, so as to save dis- 
appointment and expenses. A case is given in one of 
the branch resolutions of men signing the vacant book 
in the morning of a day, then doing night-shift work, 
and worked on for five days, or rather nights, and then 
signed on for the day on which the job ended. The 
secretary refused to sanction payment, as they had 
five full nights’ work, equal to 74 days at time-and-a- 
half. The council has upheld the action of the secre- 
tary. The cost of legal expenses in connection with 
the Employers’ Liability Act for 1899 has been 
4411. Os. 4d. The society undertakes cases where 
they think the member has a rightful claim. 


The principal quarterly meeting of the South Staf- 
fordshire and East Worcestershire iron trades was 
held in Birmingham on Thursday in last week, at 
which no alteration was made by the leading firms in 
the price of marked bars, which remain at 11/. 10s. 
per ton. This is 10s. higher than at the previous 
meeting, and 3/. per ton advance on the price of a 
year ago. The unmarked bar makers advanced their 
rates, 5s. per ton, to 10/. 15s. per ton; the same class 
of iron a year ago was purchasable at from 6/. 15s. to 
71. 10s. per ton. 








In the Wolverhampton district there are no indica- 
tions of a slackening off in the iron and steel trades, 

lates, hoops, strip, and best thin sheets being in great 
Siesta with prices tending upwards. Pig iron has 
again gone up in price. In the Birmingham district 
only 14 members of the Amalgamated Engineers are on 
donation benefit, and in the Wolverhampton district 
only one. 


In the Lancashire districts there is a strong upward 
tendency in prices, pig iron going up from 2s. to 
2s. 6d. per ton, while for finished iron the tone was 
strong, though consumers were holding back except 
for pressing present requirements. The recent ad- 
vance of 5s. per ton for bars has led to an advance in 
some kinds of finished iron, and some kinds of steel 
material were also advanced. 


The ‘‘ Labour Conference,” which opened on Good 
Friday, in Glasgow, could not have selected a better 
city for its discussion on municipal government and 
trading. The delegates present represented both the 
trade union and the socialist elements, and the Lord 
Provost was present, the chairman declaring that it was 
‘* the first occasion upon which the Municipality had 


been officially represented bya Mayor or Lord Provost.” 
His lordship said that it was not necessary that he 
should adopt every item of the eee put for- 
ward, but he offered them a hearty welcome, as earnest 
men and women who were addressing themselves to 
the consideration of important social and municipal 
questions. 





The strike of rivet makers in Staffordshire has 
ended in a compromise. The men demanded an 
advance of 15 per cent. After a month’s strike, the 
employers offered to concede 124 per cent. This offer 
was accepted by the men. ‘ 

The foundry labourers in the Keighley district have 
succeeded in obtaining the advance demanded, so that 
the dispute is now ended. 

The malleable ironworkers in the Lanarkshire dis- 
tricts have been conceded another advance of 5 per 
cent., which will affect some 4000 workers. This now 
makes a total advance of 50 per cent. in wages during 
the last two years, and is attributed to the operation 
of the Conciliation Board. 


The dock labourers’ strike at Middlesbrough has 
been so far successful that the employers have con- 
ceded an advance of 6d. per day, instead of 1s., as 
demanded by the men, which the latter have accepted. 

The carters in the Manchester district have obtained 
some concessions as regards overtime and stable duty, 
thus ending the dispute. In Glasgow, the carters are 
demanding an advance of 10 per cent. in wages, in- 
creased pay for overtime, and special arrangements as 
to stable duty. Negotiations there are pending. 

The strike of printers and transferrers in the 
potteries trade for an advance of a penny in the shilling 
is not yet settled. 

The tramway men in Huddersfield are agitating for 
an advance of 2s. per week, which the tramways com- 
mittee have refused to concede. The men estimate 
that the increased cost will be about 750/. yearly. 

The strike of patternmakers at Leeds has ended in 
an advance of id. per hour, and of 5 per cent. on over- 
time rates. 





The joiners at Bridlington, Yorkshire, to the number 
a about 100, are on strike for an advance of ld. per 

our. 

The strike of joiners and bricklayers at Taunton 
continues, a bricklayer having been fned 2/. 15s. 6d. 
for threatening another should he continue at work. 

It is much to be regretted that the attempt to 
establish a Conciliation Board for the building trades 
has ended in failure; only temporary failure, let us 
hope. Had it been in existence, a foolish dispute 
at Liverpool might have been averted. The dispute 
arose as to laying block floors, which the joiners claim 
to do as a right, whereas the masters employ a special 
set of men for the purpose. In consequence of the 
attitude of the men, some 2500 were locked out, 
and it is thought that at least 6000 men are affected 
by the issue. It is a mistake to strike about demar- 
cation of work. 

Another dispute has arisen in the Welsh tinplate 
trade. The men demand an increase in wages of 
15 per cent., the employers offer 24 per cent. ere 
is a Conciliation Board, but it appears that there is a 
deadlock, and a cessation of work is feared. 





CaNaDIAN Paciric Ratnway.—At the annual meeting 
of the Canadian Pacific Railway Company, the proprietors 
will be asked to authorise an expenditure during the cur- 
rent year of 3,260,000 dols. for the enlargement of facili- 
ties at Montreal and Winnipeg, permanent wharves, &c., 
at Vancouver, improvements in permanent way, addi- 
tional rolling stock, &c. The proprietors will also be 
asked to sanction a lease by the yc 4 of the Manitoba 
and North-Western Railway and the Great North-West 
Central Railway. 


CaTALoGuEs.—We have received from Messrs, William 
Bain and Co., of the Lochrin Iron Works, Coatbridge, 
near Glasgow, a pamphlet showing specimens of struc- 
tural ironwork erected by them at various places. An 
important feature, and one unusual in catalogues of this 
nature, is the spereainete prices appended to the dif- 
ferent types of bridges, roofs, and buildi illustrated, 
whilst in an appendix will be found tables giving —— 
mate prices and a of roof principals of different 
patterns and spans. These should prove pa i useful in 
making approximate estimates of projected work.—We 
have received from rs. John Wilson and Co., of 
49, Lime-street, London, E.C., an exceptionally complete 
catalogue of tubes — and of steam fittings gene- 
rally. The pipes lis include wrought-iron or steel- 
welded pipes up to 10 in, in diameter, and weldless tubes 
of still larger dimensions, whilst the list of bevels, flanges, 
and connections for piping is very varied. In addition 
to the iron and steel tubing a y referred to, the firm 
supply coils of copper and brass tubing for condensers, 
evaporators, and the like, as well as tubes of these 
metals either brazed or solid drawn. The riveted pipes 
listed range up to 30 in. in diameter. The steam fittings 
illustrated in the catalogue include valves of various pat- 





terns, lubricators, and injectors, 
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ON THE INFLUENCE OF DEPTH OF WATER 
ON THE RESISTANCE OF SHIPS.* 
By Major Grusgrre Rora, R.I.N., Member. 


A SHIP in movement through a mass of water, the 
extension and depth of which is very great when com- 
to the dimensions of the ship, causes peculiar dis- 
turbances to take place in the surrounding liquid, which 
become apparent through characteristic wave motion at 
the surface, and through movements imparted to the 
liquid below, at a greater or lesser distance from the hull. 
If, instead of considering the mass of water to be indefi- 
nite, we suppose it limited in height and in transverse 
dimensions, the above-mentioned disturbances will then 
be appreciably modified, according to the obstacle inter- 
fering with them being more or less remote from the 
immersed ship’s surface. That would be the case of a 


Fig 1. 


Mover 3° 
RESISTANCE AND SPEED CURVES 


Depth . Water. | model may be eonsidered to-represent an indefinite series 
t. 





8 of Ship. 
—— P. of ships; so that the results obtained may be applied to 
aa i 55 the finely shaped torpedo-boats up to the bigger ships, 
4 née ao rete ss * 71 The diagrams, Figs. 1 and 3, below, are the curves of 
- “at i Gee a 4 resistance for the models Nos. 3 and 5 for the depths of 
ey ote ed ee * 111 water specified on each Table. (The similar diagrams 
LF eo ae uN ae a Soba 135 for the models Nos. 1, 2, and 4 are omitted, being of the 
ee See sete 160 same character as that relating to No. 3.) The shes 
Bess eet iaeneciie a ae per ly ate 188 give the speeds of translation of the models,in metreg 
nae te eee ef ad 218 second, and the ordinates the corresponding value of the 
| ht: ase ei: i" ve 250 resistance in kilogrammes. : 
‘ “e ain xn After having obtained all these different curves, it was 


But these elements do not take into account an impor- | easy to deduce from them a new series of diagrams, 
tant factor, viz,, the “size” of the ship. Mr. Taylor, | giving, in a general way, the variation of resistance of 
for instance, gives for 20 knots speed the same depth of | each model, corresponding to several increased depths of 
water for a 15,000-ton vessel as for a 150-ton one. These| water, at any constant speed. These diagrams are 
figures are in this respect evidently incomplete. Hence | plotted on Fig. 2, the abscisse being the depth of the 





the necessity of practical investigation from which we| water through which the models are driven, and the 
Fig.2. 
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body driven through a canal of narrow section, while at 
sea the usual case is that of a ship moving in shallow 


water. 

Until lately no great importance was attributed to the 
depth of the water where speed trials of ships were carried 
out; therefore the results obtained in the several circum- 
stances did not agree, very different explanations being 
sought for the fact. Stokes Bay, where British ships 


u to andergo their speed trials, is only 59 ft. deep; | 


the official measured mile at the Gulf of Spezia, Italy, 
is about 62 ft. deep; the measured miles at Cherbourg 
and Brest are 49 ft. and 5:) ft. respectively. It is not an 
unfrequent occurrence for ships to prove faster vessels 
when propelled in deep water than when driven threugh 
shallow water, though developing the same amount of 
power. 

In discussing the wave theory, Mr. Taylor has worked 
out figures giving the depth of water required for any 

iven velocity to avoid the influence of the bottom. The 
Euowieg is Mr. Taylor's Table : 


Speed of Ship. Depth of Water. 
Knots. Fe. 
pee a bi bes we 28 
Bao a a be me isa 40 





* Paper read before the Institution of Naval Architecta, 


|could get with sufficient accuracy, for any given size | ordinates of each curve the corresponding resistances, 
| of vessel and at any given speed, what the depth of | in kilogrammes, for the same speed of translation. 4 
| water should be in order to avoid the influence of the! All these curves of resistance (exception being made 
bottom. | for model No. 5, with which I will deal presently) show 
| For this purpose we carried out a series of tests at the the same uliar feature of a curved portion weg 
experimental tank of the Royal my of Spezia, | by a rectilinear one, the latter bein Sire the ot ba 








Italy, using models of different types of ships. former at a point, the abscissa of whi 7 felt 
The following are the principal dimensions of the mum depth beyond which no increase of resistance 18 1¢ 

models : ~ from the influence of the bottom. 2 
| In Fig. 2, and similarly for the other models Nos. 1, 
Re ENS ime Seg ee si a 2, and 4, we have traced the approximate curves (ort) 
Dimensions. 1. Nae eee 4. 5. of the peculiar depths to which we have just allu 

mais The ordinates of these curves are what we may 
| Length of ft. 1403 | 12.24 j; 12.24 14 37 | 12.33 | deen.sea resistance,” while the absciss give the pecu- 
| Meandraught ” = = = a - liar depths referred to. Taking advantage of -” 8 

; | 555. t : liarity of each such curve, the diagrams, Figs. 


‘ 92 32 
9 i 9 
Bleck coetholent es er weer nse 7 ~~ ee" were worked out. In these the abscisse eB 
| | ‘each model, the depths appropriate to the plott 
/on the corresponding tes, in order that no = 
| The experiments consisted in towing each model | fiuence of the bottom be not felt as an addition: 
through the tank, the bottom of which, for a considerable | sistance. : a ae tie waodele. To 
length, has been artificially raised by means of a smooth These latter i refer stric ys tons anal 





| timber floor, giving a limited depth of water mee extend them to full-sized ships several cor 

with the uniivni one, sasenonabel by the normal con- | to be made, such as that for | . skin-friction, &e. mp 
| dition of the water in the tank (viz., about 10 ft.). | how, to show a Fy ie g angers of the four pape ed 
| According to the law of dynamical similarity, each | Figs. 5 to 8, we have to extend them to ships s! 
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to each model, but having displacements successively in- 
ing up to 12,000 tons. * 

Thus for any given displacement A, the depth of water 
p corresponding to those p for the model considered 
were found, these depths being those appropriate to 
speeds of from 10 to 22 knots “corresponding” to the 

sv ofthe model. We obtained by this proceeding 
four new series represented in Figs. 9 to 12. below. 
and applicable to ships similar to each of the models con- 


7 will be seen from these curves that the peculiar 
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be of water, beyond which no increase of resistance is 
It by reason of the influence of the bottom, would rise 
with the displacement, and fall down with the increase 
of the fineness of the hull, the speed being eonstant in any 
ol @ give some examples drawn from the figures 

















Model. 1. 2. | 3. 4. 4. 
Pisplacement tons} 12,000 | 8000 6000 3000 1000 
wth. tt.| | 408 385 361 380 | 263 
ap »| 75.5 67 55 | 403 | 28 
draught ,,| 266 | 21.4 | 202 | 138 | 9.6 

Minimum depth for no change in resistance. 
knots | ft. m.| ft. m.| ft. m.| ft. m.| ft. m. 
12 | 154 47 | 188 42 | 108 83 | 8927) 75 23 
14 | 177 54 | 158 48 | 125 38 | 115 32 | 92 28 
16 | 200 61 | 177 54 | 145 44 | 125 38 | 118 33 
Speed ..J 18 | 223 68 | 197 60 | 161 49 | 141 43 | 125 38 
20 | 246 75 | 214 65 | 181 55 | 161 49 | 145 44 
22 | 270 82 | 238 71 | 204 62 | 184 56 | 164 50 
= | a 253 77 | 230 70 | 204 62 | 184 56 
! 


227 69 | 204 62 


—_——___ 





To conclude these few remarks, we come now to the 

case of model No. 5, which, it will be seen, be- 

oo 4 the torpedo-boat type. The curves of resistance 

ee by towing the model through water at a 

10 fe ty, 2 ft, 3 ft, 4 ft, 1 im, 5 ft. 2in., 6 ft. 2in., 

39 ft Ay! about, corresponding tively to 32 ft., 

» 08 ft., 67 ft., 81 ft., and 125 ft. for a similar ship of 
tons displacement. 

— curves are drawn in Figs. 3 and 4, and show 

-Up to a certain limit of speed the function 








**speed resistance” changes, as is usually the case with 
ships of ordinary shape, viz., the resistance will increase 
rapidly with the speed. Beyond the limit referred to the 
resistance keeps almost constant, till it decidedly falls 
below that experienced by the ship in deep water. 

If we now trace the curves in Figs. 3 and 4, plotting 
as before the resistance as ordinates, corresponding 
to the depth of water taken as abscisse, it may be ob- 
served that, up to a certain speed, we may trace the usual 
curve locus of the depths corresponding to the minimum 
resistance ; but beyond this limit of speed the remaining 





If we compare the shape of curves A; A;, B, B;, with 
that of the resistance curves in 1 ft. of water, as shown in 
Fig. 3, it may be seen (1) that the maximum value 
of the resistance on the first portion of the corre- 
sponding curves takes place when the difference of trim 
isalso a maximum ; (2) that the curve for a depth of 1 fe. 
crosses the one for 10 ft. at a point corresponding to 
about the same trim in both cases; (3) that the diminu- 
tion of resistance of 1 ft. depth as compared with that 
at 10 ft. is coupled with a corresponding diminution of 
fore and aft immersion. 





Deptu OF WATER AND DISPLACEMENT CURVES 
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curves show a minimum corresponding at almost the 
same value of the abscisse. 

To illustrate the above remark, let us consider the case 
of the torpedo-boat of 150 tons displacement; from the 
curves of Fig. 4 we get the following value of the depth 
of water corresponding to the minimum resistance for 
8 considered : 


Depth, Corresponding 
to Minimum Resistance. 


the several s 


Speed in Knots. 


Ft. Metres. 
12... oe ais an 43 13 
14... Eres ada sab 53 16 
26... che Sab pt, 76 23 
18... ae sae oe 85 26 
20... est ek as 85 26 
22... ‘ii sae sk 20 (about) 6 
24... oe ins aid , ae 6 
26... “dé “ wna . oo 6 
28... ae py is - Se 6 
30.. DD: 3, 6 


An explanation of the phenomenon we have pointed 
out, viz., the decrease of the resistance at —_ speeds in 
shallow water, may be found, we think, in the variation 
of trim, which is sensibly different from that observed in 
deep water. Fig. 13, shows the variation of trim, as 
marked down during the experiments carried on with 
model No. 5. 

The curve A A gives, with its ordinates, the variations 
observed in the vertical position of the aft perpendicular 
in deep water, at different s s. 

The curve B B, ditto for the fore perpendicular. 

The curve A, A, ditto for the aft perpendicular, in 
about 1 ft. of water. 

The curve B, By, ditto for the fore perpendicular. 





stern durutg towing. 





It is our opinion that, if models Nos. 1,2, 3, and 4 
were to be driven at rates of speed ‘‘corresponding” to 
those that have caused the phenomenon of the diminu- 
tion of resistance on model No. 5, the same conclusions 


ought to be arrived at. 





TURNING MOMENTS OF MARINE 
ENGINES. 
On the Uniformity of Turning Moments of Marine 
Engines.* 


By Professor Dr. LorENz. 

In connection with the balancing of the forces produced 
by the reciprocating parts of marine engines, which, as 
is well known, are the main source of the injurious 
vibrations of the ship’s hull, the question of the removal 
of great fluctuations in the turning moments, producing 
changes in the angular velocity of the crankshaft, has 
come into prominence. There is no doubt that great 
uniformity of the turning moment during one revolution, 
in union with the most perfect balance possible 
have an excellent effect on an engine, and would produce 
a nearly constant thrust of the propeller. y 

The —— has _ been often expressed that it is quite 
impossible to obtain a good uniformity of the turni 
moments in combination with a balance of the reci- 
procating masses. This opinion seemed not to be un- 
founded, as it was known that the crank angles have a 
considerable influence on the fluctuations of the turning 
moments, although the laws of this fact were unknown, 
While, hitherto, the crank angles have been found mostly 
by experimenting with the diagram of turning moments 


* Paper read before the Institution of Naval Architects, 
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of each cylinder, displacing them relatively to each other, 
until a satisfactory result had been arrived at, the condi- 
tions for a good ce of the moving masses require an- 
other arrangement of the crank angles, and this may be 
the reason why the belasnamonlionel opinion obtained. 

I, on the contrary, believe that I can show by what 
follows that the balance of the reciprocating masses not 
only agrees well with the conditions for the most uniform 
possible diagram of turning moments, but is absolutely 
necessary for attaining a good uniformity of the angular 
velocity of the crankshaft. To prove this, it is only 
necessary to lay down a simple formula for the tangential 
force T produced by a cylinder (Fig. 1). As after one 
revolution of an engine all conditions repeat themselves, 
it results at once that T may be represented by a harmonic 
function of the angle 9 of the crank, viz. : 


T = Ay + A, cos? + A,cos2Q+. aa 
+B, sng+B.,sn2@+... 

In this formula the constant Ay is identical with the 
average tangential force in the circle of the crankpin. 
The two great fluctuations of the diagram during each 
revolution show that both coefficients A, and B, are of 
much greater amount than all the others. If the con- 
necting-rod were of infinite length, the form of the dia- 
gram would be the same for both halves of a revolution, 
and therefore all terms of odd multiples of @ would dis- 
appear. Consequently, all terms involving ¢, 3 9, and so 
forth, originate exclusively in the influence of the finite 
length of the connecting-rod. It is important to point 
out that, in the harmonic function for the effect of weight, 
those terms with the single angle ¢ are the greatest, just 
as it results from the form of the curves in Fig. 2. The 
rule for the effect of weights is therefore quite different 
from that for the tangential force, and it is, therefore, 
impossible to balance the great fluctuations in the tangen- 
tial forces by reciprocating weights. 

The tangential force may, therefore, be expressed by 
the following simple formula : 

T=A,+Acos2¢+Bsin2¢. . ~' a) 

If there are other cranks which are leading by the 
angle a relatively to that considered first, we shall arrive 
at the following expression : 


T’ = Aj’ + cos(@ + 2a) + B’sin(2¢ + 2a), 


T’ = A,’ + cos2(A’ cos 2a + B’ sin 2a) 
— sin 29(A’sin 2a — B’ cos 2a). 


The total force for all the cranks is then 
= T’ == A,’ + cos2% = (A’cos2a + B’ sin 2 a) 
—sin 2 =(A' sin 2 a — B’ cos2 a). 

If this total tangential force is not to be influenced by 
the fluctuations originating from the double angle 2 9, 
which fluctuations, as we have seen, are the greatest of 
all, then both equations 


> (A’ cos 2 a + B’ sin 2a) = 0, 
> (A’ sin 2a — B’ cos2a)=0 
must be fulfilled. 

The coefficients A’ and B’ (assuming a similar form of 
indicator diagrams for all cylinders) are proportional to 
the average tangential force T of each crank ; or, if a 
and b denote constant quantities, 


A’ =a Tm and B’ =6 Tn e 
Then the conditions are 


az Tmoos2a+b2T»sin2a = 0, 
a zTmsin 2a— b= Tncos 24 = 0, 


or, if they are to represent any value of a and } 
=Tmcos2a=0,andzTmsin2a=0. . (2) 


That is to say: 

An ideal form of the diagram of the tangential forces 
(or turning moments) of a multiple crank engine is ob- 
tained, if with the double-crank angle a closed polygon 
can be drawn, the lengths of the sides of which are pro- 
portional to the average tangential force of each cylinder, 
or to the work done by each cylinder. The still remain- 
ing fluctuations of the total tangential force = Tm, which 
cannot possibly be neutralised, originate from the fact 
that the diagram of each cylinder does not (in conse- 
quence of the influence of the finite length of the conecting- 
rod) exactly follow the rule exp in equation (1). 

he construction of the closed polygon of the average 
tangential forces is very easy for all practical cases, and 
it leaves to the designer, without detriment to the balance 
of the masses, a wide field for the choice of a suitable dis- 
tribution of work to each cylinder and of the crank angles. 

I will now explain the application by some examples. 
For the three-crank engine with three angles of 120 deg. 
(Fig. 3), the polygon shows an equilateral triangle (Fig. 4, 
that is to say, in this instance the designer is bound to 
an equal distribution of work. That we can obtain, in 
this way, favourable tangential force diagrams is suffi- 
ciently well known ; and it is also known that any devia- 
tion from the equal distribution of work causes the tan- 
gential force diagram to undergo deterioration. 

With the four-crank —_ which is of greater in- 
terest for the possibility o ce, the construction of 
the closed polygon of the average tangential forces offers 
also no difficulty, I — that the crank angles are 
definitively given (Fig. 5) by the conditions of the balance, 
as Mr. Schlick explains in his paper. We obtain, then 
(Fig. 6), a quadrangle with double angles, which must be 
so drawn that the lines representing the work, corre- 
sponding with two consecutive cranks, stand opposite 
each other. Two of the sides of the quadrangle may be 
freely chosen, and then we obtain already, through the 
lengths I., II., III., and IV. a useful distribution of 
work which will fulfil the condition of equation (2), and 
which without question may be maintained in addition 


or 





to the conditions for balance. Naturally, every parallel 
to one of these four sides will also give a useful distribu- 
tion of work. This leads to the rule that, with a four- 
crank engine with given crank angles, the distribution of 
the whole work of the four cranks is fixed as soon as the 
proportion between the work done in the two cylinders 
is given. 

n practice we endeavour to obtain symmetry, not only 
for the masses, but also for the distribution of the work 
of the cylinders in such a ee | that the work done in each 
of a pair of cylinders shall always be equal. This is 
accomplished by drawing a polygon of the tangential 
forces, which polygon is divided by a diagonal line into 
two triangles, each having two equal sides (see Fig. 7). 
As the angles in these triangles are at the points 180 deg. 


ie Fig.t. 





eine = 
re re Fig .3. 


might be inconvenient. For that reason it is much 
— to use an equal distribution of work in connection 
with two opposite right ‘|ery of the cranks, which, ag ig 
known, agrees well with the conditions of balancing in 
first order. As an instance of this case, the diagram of 
the s.8. Pamonia is shown in Fig. 11, the engines of 
which exert 220 horse-power in the high-pressure cylinder « 
242 horse-power in the first intermediate-pressure cylin. 
der ; 232 horse-power in the second intermediate - pres. 
sure cylinder, and 246 horse-power in the low-pressure cy- 
linder ; whereas, the crank wees are a = 70 deg., 8 —3 
= 90 deg., and 7 = 110 deg. Indeed, the work, which ig 
fairly well distributed, corresponds in this instance with 
a favourable diagram of the tangential force, as repre: 
sented in Fig. 11. 
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—2a, and 2 y - 180 deg., and as, at the same time, the 
crank angle 8 = 6, the result will be 


I. _ Il. _sin(y — deg. _ cos y 


III. IV. sin(90deg-—a) cosa 

By means of this formula the distribution of work for 
symmetrically arranged four-crank engines isfixed. This 
case is especially important for triple-expansion engines 
seb with two low-pressure cylinders. One recognises 

ere also that, after the proportion of I. : II. or II. : IV. 
has been fixed, the proportion cos ‘y : cos a can be found. 
Anyhow, the p ure is extremely simple. As an in- 
stance in point, I may refer to the diagram of the tangen- 
tial force of thes.s. Medjerda (Fig. 8), where the high-pres- 
sure cylinder and the intermediate- pressure cylinder 
each exert 905 horse-power, but the low-pressure cylinders 
only 600 and 630 horse-power respectively. The crank 
angles are a = 64.5, 8 = 6 = 94.25 deg, and y = 107 deg. 
The condition (3) is here almost entirely fulfilled, and the 

ram (Fig. 8) has, indeed, a very satisfactory form. 

With pase, pesca oe engines it is desirable to 
divide the work equally between all the cranks. To 
effect this, the polygon of the tangential force will become 
a rhombus ; use each pair of opposite sides must be 
equal and parallel (see Fig. 10). This means, only that 
the cranks corresponding to the opposite sides of the 
polygon must be at right angles to each other. The ratio 

tween the angles a and 7 is indifferent, but the sum of 
these angles must be 180 deg. In case the crank angles 
are given (see Fig. 10), we are also able to obtain a good 


distribution of work “4 —— drawn to one side ; but 
I. must always equ: .» and II. equal III., which 


Finally, I should like to mention that, in all the dis- 
grams which have been examined by me, and which were 
taken from English and German riodicals, the above 
conditions have stood the practical test, and, in particu- 
lar, the diagram of the tangential force has been very 
unfavourable in all instances where a distribution of work 
had been chosen without having taken care that there 
should be two opposite right angles of the cranks. 

For that reason I recommend the conditions ~— 
explained for the attainment of a favourable diagram 0 
the tangential force to the consideration of the meeting. 
For practical purposes these conditions may oe to 
sachin because the inconvenient and troublesome 6x- 
periments with several positions of cranks can be avoided, 
and there is no fear that the balance of the reciprocatl 
masses would be disturbed by the alteration of the c 
angles. 








FRENCH SHIPBUILDING.—A company has been formed for 

urchasing the works of the French General Transatlantic 

mpany at Penhoet, near St. Nazaire, and undertaking 
the building of ships of war and general shipping. 





mue of the 


Tue Suzz CanaL.—The shipping transit reve 
Suez Canal Company in February amounted to 278, 400/., 
as compared with 290,400/. in February, 1899, and 266, 

in February, 1898. The aggregate collection in the - 
two months of this year was 545,396/., as com : br 
575,077/. in the corresponding period of 1899, and_549,97 
in the corresponding period of 1898. 
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ON BALANCING OF STEAM ENGINES*, 
By Herr Orro Souuick, Member. 


Nn my first paper on balancing of steam engines, I have 
7 a the possibility of balancing a four-crank engine in 
such a manner—a connecting-rod of infinite length being 

umed—as to completely neutralise the vertical forces 
as well as the couples produced in the plane of piston- 
rods. As it is, however, well known, a disturbance is 
caused in the balance by the connecting-rod ; and the 
object of my further investigation has therefore been to 
ascertain up to what extent this disturbance can be 
avoided. I have extended these investigations to engines 
of four, five, six, and more cranks, and have succeeded 
in finding the conditions requisite for a complete balance : 


Fig.1. 
Y. 
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neutralised. The arrangement will then, also, be symme- 
trical with regard to the reciprocating weights and to the 
crank angles. Therefore, the weights marked A (see Fig. 2), 
and working on the two outer cylinders, must be equal, 
as also the weights C working on the two middle cylin- 
ders. The angle enclosed by the outer cranks, as repre- 
sented in Fig. 2, is marked a, and the angle formed by 
the middle cranks y. 

In order to secure a favourable proportion between the 
weights A and C, and to make these weights as light as 
possible, it is, in most cases, advisable to make the dis- 
tance 7 somewhat greater than a or b. The greater the 
distance between the two inner cylinders in comparison 
with the distance between an outer and the neighbouring 
inner cylinder, the less will be the difference between the 
weights A and C. The distances 7 and L being given, 
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a, I shall, perhaps, on some later occasion make 
Pon the present paper I shall, however, limit myself to 
iscussing the method of finding the balance for a four- 
crank engine which is for the moment the type that 
offers the most practical interest. 
oe a four-crank engine with the most favourable 
ce 1s to be designed, the elements must, in accord- 
= with what has been demonstrated in the Appendix, 
eee in such a manner that the vertical forces are 
a ectly balanced, even when taking into consideration 
e eee of the connecting-rod, and that the couples 
vet as far as a connecting-rod of infinite length 
ae allow. After having fixed the diameters of the 
y. in ers, the distances of the axes of the latter can be 
id down, which, as a condition, must be symmetrically 
oe with reference to a vertical line 4 Y’ (Fig. 1), 
& oy this was one of the ——— for the enuncia- 
the di, our formule given in the Appendix. Therefore, 
pm stances a and b must be equal and, with such a sym- 
rical arrangement, the vertical forces can be perfectly 
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all the other elements of the engine are fixed. The con- 
dition for the balance of the vertical forces, with rd 
to the disturbance —— by the connecting-rod, is 
expressed by the following equation in the Appendix : 


a hapless 
008 + 008 =a, (44) 


and the condition for the balance of the tilting couples, 
on the supposition that the —— is of infinite 
length, may be expressed by the following equation in 
the Appendix : 

v 


2 


L., tan 5 = (34) 
As . 
1_ _sin* E + cos’E _ tao 8 + 1, 
co3*E cos? Ki 
The equation (44), after being raised to the second 
power, may be expressed as follows : 


Pees 1 


Kae Set (tan? & + 1) (tan? +1 ) 
cos? *_ gos? ¥ . . 
2 2 








531 
= tan?” . 27 q% *x) 
no tan? + (tan?S + tom ~ +1, 
or 
tan? . tan?7 (tan? & tan?) = i: 
= n + ; + ; 3. (ZL) 
From (34) follows :. ‘ 
£ =~ tan’, 
~ 2 L 2 
or 
tan? =f tan 5 tan Pagbtccsas |) 
In the same way follows from (34) : 
oV -Lign Sten %. . (LIL 
tan’ ; ; tan ; tan = (IIL) 
By adding equations (II.) and (ITI.) we get 
tan? & 21 (7 -) tan 5 7, (Iv. 
eS + het t (++ 5 5 tan'5 (IV) 


If (IV.) be introduced into the equation I., and we put 
at the same time 


tan? =. tan? £ + 4h. tan—.tan-— = 3. (V.) 


Calculating from this equation the value tan 5 . tan 


x we get 


* tan ¥ = -—2h 

ok cae ¥ Nie 
Multiplying this equation by (44), we find 

% s—hy+ r/ a+ :. . (VIL) 


uations (VIT.) and (44) of the 3 
left 


(VI.) 





oa ° 
sin — . Sin 
2 


Tf we first add 
pendix, and then 


2 
n take the difference, we get on the 
the two expressions 


cos 7+ ® and cos 7 = % 
2 2 


viz, 
add tom 3 re ye r/ ia + e . (VIL) 
and 
os ¥= 8 = 3 —~h+ r/ 12 + . (TX) 
After having calculated the value 
eS eRe 
h = = - = . . . . 
i( i + t) (X.) 


we find from equations (VIII.) and (IX.) without any 
difficulty the values of Y +“ and 7—*, and from these 
we further find, by addition, the value of ‘y, and by sub- 
traction the value of a, 

If ; passes through all values from 1 to «, then ¥ 


would range from 90 deg. to 120 deg., and a at the same 
time from 90 deg. to 0 deg., and the ratio 





o es 
ow iad tp ae 
A oe 2 


would pass through all values from 1 to 2. 

In designing an engine, we should proceed in the fol- 
lowing manner : 
After the distances L and / are settled, the angles a and 
can be ascertained from equations (VIII.), ([X.), and 
ae The value of C or A can then be got from equation 
(XI.), when one of the two is settled. Under A and C 
are to be understood, as is known, the weights of the 
ses ee of the engine which are in connection 
with the cranks. They consist of the sum of the weights 
of the piston, of the piston-rod, the crosshead, the guides, 
and a certain portion of the weight of the connecting-rod. 
The other portion of the connecting-rod is to be regarded 
as rotating with the crankpin, and must be taken into 
consideration in compensating for the rotating masses, 
as these parts must be “apes for separately from 
the reciprocating parts. The proportion in which the 
weight of the connecting-rod is to be divided between the 
crosshead and the crankpin is determined by the position 
of the centre of gravity of the connecting-rod. The 
weights, which belong to each end, are inversely propor- 
tional to the distance of the centre of gravity from the 
two pins, If, in Fig. 3, mand n denote the above-men- 
tioned distances of the centre of gravity, and W the total 
weight of the connecting-rod, then the portion w;, which 
is to be considered as reciprocating, is equal to 


wW= 5, 
and the portion which may be considered as rotating as 
=™ W. 
" r 
Generally, it is necessary to first fix the weights of A, 


viz., the minimum weight of the reciprocating parts of one 
of the outside cylinders. Should the two outside cy- 


linders be of different diameters, we should fix A for the 





larger cylinder, and then increase the weight of the 
piston of the other smaller cylinder, until 


e weights 
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of the reciproeating parts of the outside cylinders become 


ual, 
“aThe slide valves are generally worked by rods, which, 
in comparison to the throw of the eccentric, are very 
long. We may therefore assume, without committing 
any serious error, that the motion of the slide valves 
follows the law of the versed sine. Thus, for balancing 
the masses in the vertical direction, the influence of the 
slide valves is the same as if they, together with the 
driving rods, were concentrated at the centre of the 
eccentric and rotate together with the shaft. The slide 
valves and driving rods can, therefore, be treated to- 
gether with the crank arms as rotating parts of the 
engine, the effect of which masses can be compensated 
for by other rotating masses. 

Geometrical Relation between the Crank Angles and the 
Distances of the Cylinders.—My friend, Dr. Schubert, 
Professor of Mathematics, Hamburg, has found out some 
more interesting features connected with the balanced 
four-crank engine, which, I think, are of sufficient interest 
to be mentioned here. For this purpose we make use of 
the notation applied in Fig. 10, in which the weights 
working on the different cranks are called A, B, C, and 
D, and the corresponding crank angles (see Fig. 9) re- 
presented by a, b, c, andd. In the present case no sym- 
metrical arrangement of the cylinders has been adopted, 
and the distances of the cylinders are to be measured from 
a freely chosen vertical line in the plane of the axis of 
the ee, ran and are to be called 7), /., and ls, ls. 

Assuming the connecting-rod to be of infinite length, 
the conditions for balance, in accordance with formule 
(9), (10), (13), and (14) in the Appendix, are as follows: 
Asina +Bsinb +Csine +Dsind =0 (XIL) 
Acosa +Beosb +Ccosec +Deosd =0 (XIII) 
Al, sina +Bl,sinb +C J; sine +D isin d =0 (XIV.) 
A 1, cos a + B /, cos b +C lg cos ce + D ly cos d =0 (XV.). 

If equations (X[I.) and (XIII.) are multiplied by J, 
and subtracted from (X TV.) and (XV,), we get 
B (/,.—1;) sin b4-C (l3—7,) sine + D (4;—1,) sind=0 (XVI.) 
B (/g—d)) cos b+ C (/s —2,) cose + D (/, - 1) cosd=0 (X VIL). 

If now (X VI.) be multiplied by cos } and (X VII.) by 
sin b, and we subtract and apply twice the formula sin a 
cos 8 —cos a sin 8 = sin (a—f), we arrive at 

C (l3—1)) sin (6 —e) + D (1,—4,) sin (6-—d)=0 (XVIII). 

If, further, (X II.) and (XITI.) be multiplied by 7), and 
as in the foregoing instance subtracted from (XIV.) and 
(XV.), and if ain the equation so obtained be treated in the 
same manner as J, then an equation corresponding with 
(XVIII ) will be the result, which differs from it only 
in that 2. takes the place of /,, and a the place of b, and 
now reads 


C (ls — 22) sin (¢ — a) + D (14 — de) sin (d — a) = 0. (XTX.). 
If, now, the values for 


D 

be obtained from (X VITI.) and (X TX.) and equated, we 

et 
. (25 — 4)sin(d —b) _ (ly - 4) sin(d —a), 
(ls ~ 4) sin (e — 6) (73 — tg) sin (e — a)’ 
from which results that 

4y—h .4-h _ sin(d—-a) sin(e—a) py 
—ly'h—ly ~ sin(d —b) ‘sin(e — vy XX) 

This equation (X X.) shows clearly that the distances of 
the four points at which the axes of the four cylinders are 
to be imagined, have the same twofold relations as the 
sines of the four angles which are formed by the cranks of 
their extensions. his is, in accordance with synthetical 
geometry, the requisite but sufficient condition that the 
four points in which the axes of the four cylinders lie can 
be brought into a perspective position with the four lines 
extending from a point in the same, or opposite direc- 
tions of the cranks, i.¢., into such a position that these 
four lines will run through the four axes of the cylinders. 

If, now, the distances of the axes of the cylinders A, 
B, C, and D be laid out on a certain scale along astraight 
line (see Fig. 4), and these four points are connected 
with a freely chosen point O by straight lines, the latter, 
or their extensions (in Fig. 4) marked 1, 2, 3, and 4, will 
rong! the crank angles requisite to obtain a correct 
balance, supposing the connecting-rod to be of infinite 
length. Moreover, it is necessary that the reciprocating 
weights be of such proportion as is required by the crank 
angles, and by the distances of the axes. This rule will 
also hold good for the case previously treated by me of 
symmetrical arrangement, wherein 


A= BandC =D, 


and wherein also two opposite crank angles (see Fig. 2) 
become equal. Therefore, the point O (Fig. 5) on the 
axis of symmetry Y Y’ may occupy any position, and yet 
the lines A O, B O, CO, and D O will indicate the crank 
positions which permit of a balance, on the supposition 
that the connecting-rod is of infinite length. 

If the height of the point O above the line of A B be 
fixed in such a way that the following equation in the 
Appendix: 

a id 1 

O08 —, O03 =~ , 1. 6 

2 2 2 (44) 
be fulfilled, the resulting angles are those which will 
allow a perfect balance of the vertical forces with a con- 
necting-rod of definite length, and of the tilting couples 
with a connecting-rod of infinite length. The point O 
and the crank angles @ and can now be found by pro. 
jection, as will be explained by the following: 

Tbe line A A’ in Fig. 6, drawn to a certain scale, shall 
represent the distance L between the outer cylinders, and 
BB’ the distance / between the two middle cylinders, but 





ia such a way that the arrangement of the cylinders is 
symmetrical about the poiat M. 

Erect on the line A A’ at B a perpendicular line B C, 
and make AC, A B’. Draw at right angles to A O, at 
the point A, a line which cuts the extension of B C at D 
Then connect the points D and A’, and make D E = DB, 
and erect another Sg med line A’ F at A’, and 
make A’ F = A’ E. Take the distance B C with the 
compass, and with centre F describe an arc intersecting 
the line A A’ at G, so that F G = BC. Now drawa 
line parallel to, F G through B’, cutting the prolongation 
of A’ F at H. After having erected a perpendicular line 
at M, make MI = B’/H. The point O dividing the dis- 
tance M I into two equal parts will be the point sought 
for. On drawing now the lines A O, A’O and B O, and 
B’ O, the positions of the cranks are obtained. 

Balanced Engines with Four Different Weights of the 
Reciprocating Parts Given.—It has m shown in the 
Appendix that, assuming the connecting-rod to be of 
intinite length, the carne simple relation exists be- 
tween the four different weights of the reciprocating parts 
and the distances of the cylinders 


L(A? — B?) =1(C?—- D2), . 4 (19) 
or, written in a somewhat altered form 


7(Be — a*)=(Dy - Cs) . (XXL). 


If it be the object to design an engine which is to 
be balanced by making the smallest alterations of the 
weights of the reciprocating parts, it has to be ascertained, 
at first, whether the minimum weights A, B, C, and D, 
calculated from the drawings will fulfil equation (X XI.). 
As this will not occur very often, some suitable alterations 
in the four weights have to be made. The weights 
A, B, C, and D being, at first, taken as light as possible, 
the fulfilment of equation (X XL.) can only bs arrived at 
by the increase of one or two of the weights. What 
xt will be most suitable can easily be seen from 

In order to give a simple example, let us put down the 
following values : 


A=6;B=7;C=8; D=10; L=10;/=4; 
therefore - =2.5. 


These values introduced iato equation (X XI.) will give 
on the left-hand side 2.5 (49—32), and on the right-hand 
side (100—64), or 32.5 and 36. If now, on the left be 
written 50.4 instead of 49, the equation will become 
correct, and consequently it will only be necessary to 
increase the weight B from 7 to ./50.4 = 7.1 to make 
the balance possible. To arrive at the balance in another 
way, it is only necessary to increase C to »/67.5 = 8.22. 

The crank angles which are requisite for balance will 
result from the triangles as represented in Fig. 7. Con- 
sequently, it is only necessary to calculate the values 

alti, pit l, Pt oe l, BL rit 
2 z 2 2 


o&=!, p&—!. 91; De 
2 2 

and to draw Fig. 7 to a definite scale. Then lines parallel 

to the sides of the triangles are to be drawn through the 

point O (see Fig. 8). These will give the requisite 

arrangement of the cranks. 

The method above described can be usefully applied in 
cases where it is desirable to make a preliminary investi- 
gation as to whether the given minimum weights of the 
reciprocating parts will permit of a balance, and what 
alterations in the weights may be eventually necessary. 
After having decided upon a certain arrangement, it is 
evident that the design of the engine must be carried out 
in the usual way, taking the valve gear into consideration. 
No doubt the reciprocating weights and the crank angles 
will be somewhat influenced by this.* 





LAUNCHES AND TRIAL TRIPS. 
Messrs. Irvinr’s Shipbuilding and Dry Docks Com- 
any, Limited, West Hartlepool, inched. on April 3, a 
nely modelled steel screw steamer, built for the West 

Hartlepool Steam Navigation Company, Limited. She 
is of the following dimensions: Length, 352 ft.; breadth, 
48 ft.; and depth, 27 ft. 9 in.; and of a measurement 
cargo capacity of 8000 tons. Engines of the triple-expan- 
sion type are being —_ by Messrs. William Allan 
and Co., Limited, Sunderland, with cylinders 25 in., 
40 in., and 66 in. in diameter, with a stroke of 45 in., 
steam being supplied by two single-ended boilers, con- 
structed to work at a pressure of 160 lb. The vessel was 
named Boltonhall. 

The steel screw steamer Osmo left the yard of her 
builders, Messrs. Craig, Taylor, and Co., Stockton-on- 
Tees, for her trial trip, on Thursday, the 5th inst. The 
dimensions of the vessel are 254 ft. by 37 ft. by 18 ft. 
moulded. The engines, which have been constructed by 
Messrs. MacOoll and Pollock, Sunderland, have cylinders 
184 in., 30 in., and 49 in. in diameter by 33 in. stroke, 
with two boilers working at 160 1b. pressure. An average 
— of close upon 11 knots was obtained. The owners 
of the vessel are the Bjorneborgs Angfartygs Aktebolag 
Porin Hoyrylaiva Osakeyhtio. 


The Peterel, torpedo-boat destroyer, built and engined 
at Palmer’s Shipbuilding Works, Jarrow, had a three 








* Our space will not permit us to reproduce the lengthy 
Appendix by which Herr Schlick’s paper was accom- 


panied. 





hours’ consumption, trial at Portamouth on Friday, the 
6th inst. With a mean indicated horse-power of 6276 
and 2.9 in. of air pressure the speed for the three hours 
was 30.054, and the mean of six runs over the measured 
mile gave a speed of 30.097 knots. The highest speed on 
the mile was 32.59 knots, with 378.9 revolutions. There 
was an entire absence of vibration. The coal consump. 
tion worked out at 2.3 Ib. per unit of power per hour, 





The screw steamer Briardale, recently launched from 
the shipbuilding yard of Messrs. Short Brothers, Sunder. 
land, to the order of Messrs. G. H. Elder and (o., of 
Newcastle-on-Tyne, went out on trial on the 7th inst, 
The vessel was taken a series of runs over the measured 
mile, when a mean — of 114 knots was attained. The 
vessel is of the following dimensions, viz : Length, 
327 ft.; breadth, 42 ft.; depth moulded, 26 ft. 9 in. The 
machinery is by the North-Eastern Marine Engineering 
Company, Limited, of Sunderland, having cylinders 
23 in., 38 in., and 62 in. in diameter by 42 in. stroke, 
with two boilers 14 ft. 6 in. by 10 ft. 6 in., working at 
160 lb. pressure. 


The large screw steamer Norfolk, built by the Sunder. 
land Shipbuilding gee Limited, to the order of 
Messrs. Birt, Potter, and Hughes, Limited, of London, 
for their well-known line of Australian steamers, pro- 
ceeded to sea on her loaded trial trip on the 7th inst. The 
length of the vessel is 420 ft. between perpendiculars; 
breadth, 54 ft. ; and depth moulded, 32 ft. The main 
engines are on the tri-compound principle by the North. 
Eastern Marine Engine Engineering Company, Limited, 
Wallsend-on-Tyne, having cylinders 30 in., 48 in., and 
78 in. in diameter by 54 in. stroke, and four large boilers 
fitted with Howden’s forced draught. The runs over the 
measured mile at Whitby gave a mean speed of 12 knots, 
This vessel having been chartered by the Government, 
was fitted by the builders right fore and aft on two decks, 
with stalls for 1100 mules, which she will carry from 
Gibraltar to South Africa, and also, in addition to these 
stalls, all necessary water service and accommodation for 
muleteers, &c., has been fitted. This is the fifth vessel 
built by the Sunderland Shipbuilding Company which 
has recently been fitted = for Government transport 
service in connection with the present war, both for con- 
veyance of troop:, horses, and mules. 








The steel screw steamer Dulcie, built by Messrs. Wil- 
liam Gray and Co., Limited, for Messrs. C. Nielsen and 
Sons, West Hartlepool, had her trial trip on April 5. Her 
a dimensions are: Length over all, 285 ft. ; 

readth, 41 ft. 6in.; depth, 20ft.2in. The engines are 
of the triple-expansion type, manufactured at the Central 
Marine Engine Works, the cylinders being 214 in., 34 in., 
and 57 in. in diameter, with a piston stroke of 39 in. 
There are two boilers working at a pressure of 160 lb. 
per square inch. The trial was in every way satisfactory, 
the speed being 11 knots. 


The French Transatlantic Company have launched the 
second of their new Atlantic liners—the Savoie. She is 
177 metres long, 18.30 metres beam, 12 metres depth, and 
she will displace at 7.75 metres, draught, 15,400 tons. 
The maximum speed is to be 22 knots, and the mean 
speed 20 knots. The Savoie has twin triple-expansion 
engines, and 16 cylindrical boilers, with 80 auxiliary 
engines. The coal consumption per day is expected to 
be 380 tons. The vessel has four complete decks, ex- 
cluding the promenade and shade deck, and there is 
accommodation for 440 first, 120 second, and 400 third- 
class passengers, the crew numbering 382 men. 


The trials of the shallow-draught gunboats Argus and 
Vigilante, built by Messrs. John I. Thornycroft and Co., 
of Chiswick, to the order of the French Government. 
have been successfully completed. The Vigilante made 
her first rundown the river on the 9th inst., and on an 
official trial of two hours’ duration with full load on 
board attained a mean 5) of 13.25 knots. The Argus 
satisfactorily completed her official trial on Friday last, 
the 6th.inst., when she attained a mean speed of 13.4 
knots on a two hours’ run. 


Messrs. Joseph L. Thompson and Sons, Limited, Sun- 
derland, launched on the 3rd inst. the steel screw steamer 
Eagle Point, built for the Norfolk and N orth American 
Steam Shipping Company, Limited. The vessel is 404 ft. 
long, and oe a beam of 51 ft. with a moulded depth of 
30ft.6in. She is built for the cattle and general Ameri- 
can trade, the whole of the ’tween decks being fitted for 
the carriage of cattle. The engines and boilers have been 
constructed by Messrs. John Dickinson and Sons, Limited, 
Sunderland, and are of the triple-expansion type, the dia- 
meters of the cylinders being 25 in., 43 in., and 47 in., by 
48 in. stroke with three single-ended boilers working at 
200 Ib. pressure of steam, and fitted with Howden s forced- 


draught arrangement. 


Messrs. John Fullertoa and Co., Paisley, launched on 
the 3rd inst. a steel screw steamer of about 350 tons gross 
register, which has been built to the order of Mr. — 
Farren, Carnarvon, for the North Wales slate trade. 
Compound engines of 600 indicated horse-power are to 
supplied by Messrs. Ross and Duncan, W itfield Works, 
Govan. 




















German Coa Exports.—The exports of coal from eo 
many last year were 13,943,174 tons, as com “a 
13,989,223 tons in 1898, and 12,389,907 tons in 1897. Ba 
these totals the exports to Austria and Hungary figu 
for 5,134,866 tons, 5,466,125 tons, and 4,942, 39 tons Te- 
spectively ; and those to Holland, for 3,595,859 tons, 
3,724,559 tons, and 3,557,285 tons respectively. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comrpiep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 


number of views given in the Specification Drawings is stated 
ae Aap cae where none are mentioned, the Specification is 
illustrated. 

where inventions are communicated from abroad, the Names, &c., 

the Communicators are given in italics. 

of Specifications may be obtained at the Patent ee 

25, een ton Buildings, Chancery-lane, W.C., at 
uniform pri . 

ound advertisement of the o @ yp 
Specification is, in each case, given after the abstract, unless 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete Specification, 
ive notice at the Patent O of opposition to the grant of a 

Patent on any of the grow mentioned in the Act. 


ELECTRICAL APPARATUS. 


7. G Marconi, and The Wireless Telegraph 
~y Company. ited, London. Wireless 
Tele: hy. [1 #%g.] March 15, 1899.—According to this 
invention, which relates to apparatus such as is described in 
epecification No. 12,039, of 1896, the aerial conductor is per- 
manently connected to one terminal of a sparking appliance 
guch as the secondary winding of a Ruhmkorff coil, the other 
terminal of which is connected to earth or other large capacity, 
the accumulation of atmospheric electricity in the conductor 
being thus prevented. The signals, as in the apparatus de- 
scribed in the specification referred to, are sent by meane of a 
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an 


Morse key in a local battery circuit, through the primary wind- 
ing of the coil. The arm of the key is prolonged beyond ite 
pivot, and carries an insulated terminal, which PF pene 
connected with the conductor through the coil, arm beiog 
so arranged that immediately it is released by the operator 
it turns on its pivot and connects the receiver to the conductor. 
By these means the operator is protected from shocks due to 
atmospheric electricity, and it is rendered impossible for him to 
accidentally operate his transmitter, thereby causing a spark 
which might injure the imperfect contact, when the conductor 
is connected with his receiver. (Accepted March 7, 1900.) 


6349. Siemens Brothers and Co., Limited, and 
G. W. Perry, London. Telegraph Posts. [4 Figs.) 
March 23, 1899.—A pos rt of a telegraph wire, or 
the like, is fitted with a steadying plate, the underside of which 
is furnished with ridges, the lower edges of which are sharpened. 
For fixing the post in soft ground, the plate is placed on the 
surface of the ground, and the lower end of the post is passed 
through it and driven into the ground in the usual way. The 
post has a taper part, ora collar or shoulder ; and when it has been 


Fig.2.[— Figa| | 
egmian 
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Fig.2 > 


























80 far driven into the ground that its collar, shoulder, or taper 
pert bears on the plate; then, by further driving, the plate is 

ven with the post, consolidating the ground below, and form- 

a base for the post. This mode of steadying a post is prefer- 
able to that in which the steadying plate is previously secured to 
the post ; as not only is it unnecessary to dig to some depth a 
hole as large as the plate, but the ground is consolidated by the 
act of driving the ‘post, goes f it is held more securely in an 
erect position. (Accepted March 14, 1900.) 


25,295. J. A. Fleming, London. Electrical Resist- 
ance Meas its. [12 Figs.] December 20, 
1899.—This invention has for object the construction of a Wheat- 
stone bridge of the “dial pattern box — ” type, suitable for 
Workshop use, and having no exposed ebonite or lacquered brase- 
= excepting the terminals for connection respectively 

th the battery, the galvanometer, and the resistance to be mea- 
Sured, the liability of the ebonite to lose its insulating qualities 
in consequence of exposure to dirt, and other objections to this 
type of bridge being thereby to @ great extent obviated. The 

ttom and the cover of the box are removable, and the resist- 
ance coils, the insulated discs on which they are mounted, the 
> omen blocks, and the battery, galvanometer, and line wires are 
ae nnected to the underside of the lid. The resistance coils 
dure nstructed to dissipate the heat generated in them 
ig of the current, and each of comprises a 


j 
driving band of copper, or other ductile material, with which 


together with insulation between them, and a length of resistance 
wire coiled on the bobbin with its ends secured to the semi-cylin- 
drical sections. Means are provided for preventing dust getting 
into the plug holes, c of a shutter ha apertures cor- 
responding in number to the holes, but out of co- 
incidence therewith by a spring. The invention also relates to 
the arrangeutent of the coils on the ratio arm, to the construction 
of plugs so as to avoid the formation of shoulders thereon, and 
to the general construction and arrangement of the instrument. 


(Accepted March 14, 1900.) 

8497. C, Bartenstein, Berlin,Germany. Bulbs for 
Electric Incandescence (2 Figs.) April 22, 
1899.—The surfaces of the glow lamp bulbs are formed with 
circular grooves arranged equatorially, or at right angles to the 
longitudinal axes of the bulbs, and sufficiently close to each other 
to diffuse the light emitted by the filament, and to cause the entire 
surface of the bulb to appear luminous. This arrangement of 

rrooves is preferred to that in which they are formed in meridian 
‘ines, since the light is thrown more in a downward direction, and 





























in consequence of the direction of the grooves crossing that of the 
filament, a symmetrical luminous effect is produced ; the ves 
are, moreover, arranged in the direction in which the bulbs are 
revolved in the mould during manufacture. so that they may be 
more readily, smoothly, and evenly formed than meridian grooves 
which prevent the rotation of the bulb in the mould. The form 
of the bulb and the cross-section of the grooves are not limited to 
those shown on the drawing, but may be varied as desired. 
(Accepted March 14, 1900.) 


GUNS AND EXPLOSIVES. 


16,157. H.S.Maxim, London. Projectiles for Ord- 
mance. [7 Figs.) August 8, 1899.—This invention relates to 
projectiles such as are described in applicant’s prior specification 
No. 28,093, of 1896, in which a flexible metallic disc having a 
pean rim or flange is provided at the base of the projectile 
‘or ——, an obturating ay | or gas check when the pres- 
sure ofthe powder acts upon the disc. According to this inven- 
tion the disc and its pei _— flange are formed in two parte 
which are subsequently joined together ; and it is stated that the 
liability of the base-piece to fracture at the part adjacent to the 
bend, when subjected to gas pressure is thereby obviated. In 
practice, a stout ring of mild steel, adapted to fit around a shoulder 
formed at the base of the projectile, has an annular channel or 
recess in its outer or rear face to receive the peripheral edge of 





CH 





the base-piece, which is made of tough rolled steel, and the two, 
when fitted together, are  amponng secured by means of 
hydraulic or other pressure. The outer face of the ring is curved 
to more or less conform to the — of the adjacent portion of 
the base-piece, so that when the latter is deformed by gas pres- 
sure, it does not meet with corners on the ring, which 
would tend to fracture it. The outer face of the ring is enlarged 
and the base of the — is to ve the enlarged 
portion, so that the forward motion of the ring will not be im- 
peded when the pressure of the gas acts upon it and the base- 
ong A semi-plastic gas check, such as that referred to in 

‘0. 680, of 1890, and No. 28,093, of 1896, is situated between the 
inner face of the ring and the base of the projectile. (Accepted 
March 14, 1900.) 


24,662. A. Luck, Dartford, Kent. Explosives. No- 
vember 22, 1898.—In the manufacture of ballistic explosives of 
the class which comprises cordite, ballistite, gelignite, and the 
like, and which have hitherto consisted of a combination of the 
nitro-compounds of glycerine and of cellulose, certain other esters 
of cellulose, such as the acetate, butyrate, or benzoate, are wholly 
or partially substituted for the ni lulose, compounds of a 
more stable character, and other desirable properties, 
being thus obtained. The compounds of these esters with nitro- 
glycerine are said to be gelatinous; those with nitro-cellulose 
may be gelatinised by means of a solvent. Other ingredients, 
such as barium nitrate, or di-nitro-benzene, may in some 
instances be employed. The resulting product may be formed 
into cords, flakes, or cartridges ; a aoa sporting — being 
produced from 75 parts cellulose nitrate, 25 parts cellulose acetate 
made into grains, and treated with a hardening liquid. (Accepted 

arch 14, 1900. 


4020. F. Stubbs and L. Burrows, Sheffield. Pro- 
ectiles. [8 Figs.) February 23, 1899.—In addition to the 





























projectiles for rifled ordnance have heretofore been provided, 
they are furnished with a sealing band bearing a general resem- 
blance to the driving bands referred to, except that instead of 


it takes no part in imparting a 
and, when once 
with the rifling, 


rotary motion to the projectile, 
nana have been formed on it correspooding 
, in ese ae cle are - ground hi ae 
ing gas, projectile is propelled e 
muzzle. is secured in a circumferential ve 
on the projectile, which may be the same as that which the 
driving band ; it is, however, not prevented from rotating on the 
projectile, as already stated. (Accepted March 14, 1900.) 


as the 
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HYDRAULIC MACHINERY. 


6336. W.G. Kent, London. Liquid Meters. [3 Figs.} 
— 30, es invention relates to water ——_ as 
escri n a nt’s or y gyre 0, 21,793, of 
1891, and in which liquid is B.. to and withdrawn from a 
cylinder by means of a slide valve. In such meters it sometimes 
happens when the flow is small that th and 
rform their full stroke, the fluid through 
consequently unduly contracted. To obviate this defect a 
spring or equivalent device is provided, which tends to move the 
valve to its extreme position imm it has the 
centre, and the spring which keeps the valve ag: ite seat is 
preferably employed for this purpose. This effected in 
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various ways, the arrangement shown in the drawings 
ferred. According thereto, the valve en; and moves 
slide having at its wee and lower e 

into slots in a tube w 

end of the piston-rod. This 
the flanges when the piston is near the end of its stroke, and thus 
moves the slide and valve, at the same time ca’ @ roller 


pressed by the spring which k the valve its seat, to 
travel up a doubly inclined jection upon the of the valve 
until it reaches the apex of 


: e — when the action of the 
spring causes the valve to complete its travel independently of the 
stroke of the piston. (Accepted March 7, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


3351. G. T. Smith and W. Gardner, G re 

(1. Fig.] February 15, 1899.—The object 
of this invention is to provide simple means for driving two parts 
of a machine in te directions or at rent from a 
single shaft, while it would not be an easy matter to find a ma- 
chine of any degree of complexity in which this object is not to a 
greater or less extent attained ; means for attain’ end are 
described, and appear to be limited to the dri of concentric 
elements, such as a shaft and sleeve, both of which are driven 
from a single shaft at right angles to them by means of bevel 
pinions, as will readily be understood from an inspection of the 











drawing, without further description ; the elements being driven 
according 


in the same or in opposite directions as the on 
the driving shaft are on the same side or on ite of the 
centre of the driven parte. There is one as follows : The 
improved toothed gear driving mechan! com; a driving 
shaft carrying two bevel wheels or on the 


es of the centre two concentric 
te directions or at different 


same side or on ite sid 
parts to be driven either in opposi' 


speeds, and each of which parts carries a bevel wheel or pinion 
gearing leg ye oe with one of the bevel wheels or ions 
carried by the driving shaft, substantially as described and as 


shown in the accompanying drawings. (Accepted March 7, 1900.) 


wen 5S ae Rs. een 
orking India-Rubber. 8. bruary 20, 1899.— 
This invention has reference to machines for india-rubber 


and other materials, and for grinding and re-manufacturing 
waste rubber; and also to callenders for the manufacture of 








rubber sheet. The machine ——— three el rollers 
mounted in a frame, and provided with ae menus Be spur 
gears, by means of which they may be rotated either at dif- 
le 








the passage 
bobbin made of two semi-cylindrical open-ended sections secured 


being secured to the projectile it is free to turn thereon ; hence 


rent speeds, for mixing and ding operations, or at the same 
speed for the oteomoy f callendering rubber sheet. According 
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x citanaph cenibers tisk tuaieid ah i te fed by an elbow-shaped passage | tion, two appear to be specifically reterred to. (Accepted 
ee ees cok ne ale eis momneed ta | Shore ts. aad OO A roan Eevee ton sneath the firebars, which | 14, 1900.) “rr. (Accepted March 


front, so as to engage equally with each of them, its 
consisting of blocks sliding ya geatinnd in the frame, and horizon- 
tally adjustable by means of screws; other arrangements, in 
which the third roller engages the upper roller only of the pair, 
are tically illustrated. rollers are, as is stated to 
be usual, hollow, and internally heated by steam ; and the pro- 
visional fication states that eir faces may in some cases be 
fluted or a design. It is claimed that by means of apparatus 
arranged as above described, the materials referred to may be 
worked more efficiently and more economically than by the 
machines now commonly used, which comprise two rollers only. 
(Accepted March 7, 1900.) 


MINING, METALLURGY, AND METAL 
WORKING. 


F sings. (6 Fe! Fearne ae hoe For th vB 
or 8. ruary 23, .—For the purpose o’ 
obtaining forgings of uniform and reliable structure bars are 
euployen of such sections as will, when laid in a pile, form prac- 
tically re; channels for the free circulation of the heating 
gases without the employment of the usual loose pieces. The 
sections of the bars are such as to secure uniform heating, and 
to cause portions of each bar in each layer to penetrate and embed 





themselves in the bars of the adjoining layer, and so form 
an interlocked instead of a plain welded surface. Various 
sections are illustrated and described. The bars in adjacent 
layers are, according to this invention, at — angles to each 
other ; the applicant has, however, discovered, since the date of 
application, that the bars may advantageously be laid so that the 
fibres are all in the same direction ; this modification being the 
subject of another application, No. 13,448, of 1899. (Accepted 
March 7, 1900.) 


SHIPS AND NAUTICAL APPLIANCES. 


7365. C.J. Ridsdale, Folkestone, Kent. Feather- 
ing Paddle-Wheel. [2 Figs.) April 7, 1899.—This invention 
relates to apparatus applicable in various cases where it is re- 
quired to be able to carry bodies round an axis without at the 
same time causing them to rotate about their own axes, as, for 
example, in feathering the floats of dle-wheels and in rope- 
making cordeliers. The invention is described by way of example 
as applied to feather dle-wheel floats. Each float is fixed to 
a shaft mounted free 4 in the paddle-wheel ; and at a suitable 
angle (for example, rather more than a right angle) to each float 















































shaft there is -— attached one end of a telescopic connection, 
whose other end is joined to a disc which rotates about an axis 
inclined to the paddle shaft at somewhat more than a right angle. 
This disc is rotated by means of g trom the adle whe! 
shaft, the arrangement being such that as the e-wheel is 
rotated, so also is the d ani thus the telescopic connections, 
whilst retaining the floats in approximately parallel planes, are 
able to clear one another by trevelling about an imaginary pro- 
jection of the axis of the disc. The floats may in some instances 
advantageously be made of more than usual width. (Accepted 
March 14, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


7178. J. Cowan. Boiler Furnaces. (8 Figs.) April 5, 
1899.—A combined furnace is provided, one part of which is suit- 
able for ry Be cnet § pe Mopar Fro rene Boe 
other lor bu » er of these 
at will tor heat! a boiler. According to a modification. the fur- 
naces are respectively adapted for the use of coal dust and air, and 
o.al a; fuel. The ica! the invention to a water-tube 
boiler of ‘the “ Stirling” is described by way of example. 
The coal-burning furnace is located at what is usually the front 
end of a boiler of this type ; and according to one arrangement it 


also serves as a damper to shut off communication with the other 
furnace. The furnace for burning coal dust or megass is situated 
at the rear end of the boiler, is also fed by an elbow-shaped 

above ; and it communicates with a combustion chamber, 
The roof of which slopes downward beyond the fire-bridge, the 
heating gases reaching the boiler through an opening near the 











fire-bridge of the coal-burning furnace. The lower boiler drums 
rest on a floor, which forms the roof of the combustion chamber ; 
and suitable apertures closed by doors afford access to the fur- 
naces, combustion chamber, and ashpits for cleaning, air supply, 
and the like. Where coal dust is used as fuel, it may be injected 
by any suitable and known apparatus into a furnace furnished 
with a combustion chamber, g lly r bling that above 
described. (Accepted March 7, 1900.) 


1382. R. B. Ransfo London. (Société J. et A. 
Niclausse, Paris.) Boiler bes. (3 Figs.) Janu 22, 
1900.— This invention has reference to tubes especially suitable 
for Niclausse boilers, having formed thereon cones which fit into 
poe pe seats in the walls of the header, such as those de- 
seri in prior Specification 18,166 of 1898. According to this 


rig. 

















invention the tube is thickened at its end, and the outer cone is 


formed on this thickened portion and not by expanding the tube, 
as in the specification referred to, and the end of the tube is closed 
by a plug which screws into this thickened portion, instead of by 
a cap screwing on to the outside of the end of the tube. (Accepted 


March 14, 1900.) 

8274. D. N. Bertram and 8S. Milne, Edinburgh. 
Ejector. [3 Figs.] April20, 1899.—The interior of the injector 
is more or less of the ordinary form, with the usual jet and 
ejector inlets and delivery outlet ; but instead of a narrow spindle 
valve within a narrow jet nozzle, a double conical valve is em- 


ne na acting against a wider nozzle, and producing an annular 


nstead of asolid jet, thereby a a larger area ‘ey Sega os mo 
ve may opera roduce 
And move- 


for the same volume of fluid. The va! 
and regulate the jet either by an upward or a down 




















ment ; and the opening through which the extraction takes place 
may be controlled by the adjustment of the valve, or of a part 
of the ejector casing adapted to be moved to or from the nozzle. 
Two alternative forms of apparatus are illustrated in Figs. 1 and 3 
respectively ; in the former the valve closes the jet orifice by a 
down , and in the latter by an upward, movement. ce 
of the drawings is seemingly refe: to as Fig. 2 in the latter 





of the specification, and in the third claim ; and while 
it is stated that three adjustments are provided in this construc- 
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7. D. McKellar, Perth, N.B. 
[4 Figs.) March 14, 1899.—This machine is d 
beetling and finishing of textile fabrics. It comp: @ row of 
beetles or hammers driven by steam or compressed air, which 
strike on a metal roller or beetling beam above them, over which 
the cloth is conducted by means of rollers above the beam, some 
of which are heated by steam. The heads of the beetles, which 
are made of aluminium, are skewed relatively to the direction of 
the cloth, to avoid the formation of furrows thereon. The 





















































see 


beetles are rapidly vibrated by means of pistons working in 
cylinders, and acted on by steam or other fluid under pressure, 
the working fluid being admitted to annular recesses around the 
os. which uncover ports in the cylinders, automatically 
istributing the fluid, and dispensing with distributing valves. 
The rollers are rotated from a fast-and-loose pulley by means of 
gearing, comprising, in the example illustrated, a worm and 
wormwheel for the beetling roller, and a belt and ulley for the- 
rollers on which the cloth is rolled. (Accepted March 14, 1900.) 


VEHICLES. 


7271. G. Daimler, Cannstatt, Germany. Cooling 
Brakes. (2 Figs.) — 6, 1899.—The object of this invention 
is t effect the cooling of a vehicle brake while it is in operation ; 
and for this purpose the mechanism by which the brake is 
actuated is so connected with the tap of a water reservolr that. 











the tap is opened whenever the brake is put on, and closed when 
it istaken of. In the example of apparatus illustrated, the brake 
consists of a disc, to the edge of which brake-blocks are applied 
by levers linked to a handle which also operates the tap w ch 
supplies the cooling liquid. The invention is not, however, 
limited to this particular type of brake. (Accepted March 7, 1900.) 


9026. G. Daimler, Cannstatt, . Warming 
Motor Vehicles. [1 Fig.) April 29, 1800. The object: of this 
invention is to effect the warming of the body of the carriage by 
means of the waste heat of the motor. For this purpose there is 
provided in the front of the carri: a heater consisting of a 
shallow box containing a number of horizontal tubes leading to 
an air accumulator, the front ends of which are open to the 


















































atmosphere. The circulating water is contained in the interior 
of eben, and is cooled by the air entering the tubes, which S 
meanwhile heated on its way to the comments, Sons . 
conducted to other portions of the carriage body through a Pipe 
Pare ite rere ves by a tan, 80 that the carriage i 
duced e cooli y a fan, 

not only heated, but "ales thoroughly ventilated. (Accepted 
March 7, 1900.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
States of America from 1847 to the present time, -_ 
supers cf txts of potent eer cute in the United States, may 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
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THE DESIGN OF ROTARY 
CONV ERTERS.* 


By H. F. ParsHatt, M. Inst. C.E., and 
H. M. Hosarrt. 
(Concluded from page 501.) 

Runxine Conprtions For Rotary CoNvERTERS. 

Tae difference between three-phase and six-phase 
windings, as s the manner of distribution of 
the conductors of the different phases over the 
armature surface, has already been — out in a 
previous article on page 517 of ENGINEERING for 
October 27, 1899, and was illustrated diagrammati- 
cally in Fig. 14 of that article. Bearing in mind 
the difference there explained, it should be further 
noted that the so-called six-phase winding gives a 
distribution of its armature magnetomotive force 
in accordance with the diagrams for the magneto- 
motive force in induction motors, which were 
shown and explained in an article on page 299 
of ENGINEERING, for August 26, 1898. In this 


Fig. 53. 
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article it was shown that the three phases of 
such a winding exerted a resultant magnetomotive 
force, whose maximum value is equal to two 
times the maximum value of the magnetomotive 
force per phase. But by Figs. 51 and 52, on 
pages 500 and 501 ante, it has been shown 
that in the winding of the ordinary three-phase 
rotary converter (when the windings of the 
different phases overlap), this maximum value 
is only 1.73 times the magnetomotive force per 
phase. A six-phaser will, therefore, give equally 


effective response to field variations, with but pa 





b] 
or 87 per cent. as great an incoming current, as will 
4 three-phase rotary converter. This is a distinct 
advantage, even for the shunt-wound, and for the 
compound-wound rotary, but it is still more impor- 
tant in the case of the series rotary, and for the 
rotary without field excitation (which will shortly 
uscuseed), since the chief objections to these 
atter types, relate to the large incoming current 





* . 

The previous articles of this series will be found in 
omhe of September 29, October 13, October 27, 
of Febra t 17, December 8, and December 22, 1899; and 
year, ary 9, February 23, and April 20 of the present 











due to absence of control of field excitation, except 
by means of the armature reactions. 

The choice of as many turns per pole-piece on 
the armature, as good constants, in other respects, 
will permit, is, of course, conducive in all types of 
rotaries to the best result, from the standpoint of 
securing the required magnetomotive force from 
the armature with as little idle current as possible. 

By similar methods the etomotive force rela- 
tions may be analysed from the phase characteristics 
with load. Under these conditions, #.e., with 
current delivered from the commutator, there are 
further considerations: The demagnetising influ- 
ence of the commutated current may be neglected, 
as the brushes remain at the neutral point, and 
even the distorting influence upon the magnetic 
distribution, may be considered to be substantially 
offset by the overlapping energy component of the 
incoming alternating current. The main difference 
appearing in the analysis of the phase characteristic 
with load, is that the energy component, except 
with very great weakening or strengthening of the 
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normal field, will be a very appreciable component 
of the total resultant incoming alternating current. 
Thus in Fig. 48 (page 499 ante), the upper curve 
represents the phase characteristic with full-load 
output of 1100 amperes at 115 volts from the 
commutator. At normal field of 2750 ampere- 
turns, the amperes input per collector ring are 
1030. Reducing the field excitation to zero in- 
creases this incoming current to 1290 amperes. 
The output is 125,000 watts. 

The internal losses under these conditions of full- 
load output and zero field excitation, are approxi- 
mately as follow : 


Total armature C?R loss 5,000 watts 
i 2,700 





Bearing and all brush friction ‘ Z 
re loss... ue wh pee aa3 2,700 ,, 
Brush C?R losses ate iiss bas 3,500 —,, 
Total internal loss ... 13,900 ,, 
Watts output ... ses 125,000 ,, 
Total watts input .. 138,900 ,, 
Total watts input per phase... 46,300 watts 
Voltage per phase... am 75 volts 
Energy component of current per 
phase in armature ... 616 amperes 


_ amperes input per col- 
lector ring... ss pak Seo 
Observed amperes in armature 
winding ae OE as ae 


Observed 
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Fig. 54. 
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Magnetising component = ,/745? — 6162 = 406 am- 
Tes, 


peres. 

The armature has a six-circuit single winding with 
180 total turns, therefore 10 turns per pole-piece 
per phase. 

Magnetising current per turn = “ = 135 amperes. 

Maximum etomotive force per phase = 4/2 x 
135 x 10 = 1900 ampere-turns. 

Hence maximum of resultant magnetomotive force 
of armature per pole-piece = 1.73 x 1900 = 3300 
ampere-turns. 


: 3300 
Average value over pole-face = A 2300 ampere- 


turns. 


These serve to set up the same etic flux 
through the armature winding, for which 2750 
ampere-turns per field spool were required. The 
latter, however, were less favourably situated, 
there being much magnetic leakage to be deducted 
from the initial flux set up. 

‘* Surging” Effect.—Reference has been made to 
the ‘‘surging” effect in rotary converters as being 


ROTARY CONVERTER 
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chiefly responsible for the discrepancy between the 
observed current input, when the field is adjusted 
for minimum input and the energy-currént input. 
This additional current is of the nature of an inter- 
changing current amongst the generators and 
rotary converters. When, in the first’ place, the 
source of power driving the generator not a 
constant angular effort, the flywheel may not be 
sufficiently large to make the angular velocity 
uniform Chenaghint the revolution. 

The rotary converter, to remain strictly in syn- 
chronism, must respond perfectly to those changes 
in angular velocity. Of course it cannot do so per- 
fectly, so the result is that at one instant, it 
behind by a more or less small fraction of an 
alternation (distance from mid-pole-face position), 
and takes more current ; then it accelerates more 
rapidly, gains on the generator, and swinging too 
far forward, on account of its momentum, acts, for 
the instant, as a generator, returning current to 
the source of its supply. This is the nature of the 
superposed current above referred to. 

According to the degree of unevenness of the 
angular s of the generator, and to the absolute 
and relative inertia of the moving parts of the gene- 
rators and rotary converters, this superposed swing- 
ing motion may be more or less great, and may, 
either between generators and rotary, or between 
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rotaries, develop into sympathetic swings of con- 
siderable magnitude, leading, in some cases, to 
falling out of phase, but more often to serious and 
rather destructive sparking at the commutator, due 
to the pulsations. As already pointed out, these 
troubles may be remedied in practice by employing 
copper coils or plates specially located between 
pole-pieces, or more easily, but less economically 
and effectively, by using wrought-iron pole-pieces 
of the highest practicable conductivity, with small 
clearance between pole-face and armature. 

Compound-Wound Rotary.—The purpose of the 
compounding coil (series winding) has already been 
set forth (see page 783 of EncrneeRING for Decem- 
ber 22, 1899), and it merely remains to state that 
in practice it has been found to distinctly diminish 
the tendency to stability when the ‘‘ surging” 
effect is present to any extent. Nevertheless, it is 
an aid to automatic phase regulation, being, of 
course, more nae valuable where quick 
changes of load are constantly occurring, as in the 
operation of tramways. For gradually varying 
load, pure shunt excitation with hand regulation is 
more satisfactory, unless the generator is driven 
with an extremely uniform angular motion. 

The current delivered from the commutator of a 
rotary converter, is never very uniform ; it has 
always a superposed alternating-current component, 
which may be readily demonstrated by sending such 
a commutated current through a reactance coil of 
sufficient inductance, when there may be observed 
across the terminals of the coil (by an alternating- 
current voltmeter) a difference of potential many 
times in excess of the CR drop. Although this is 
best observed by means of the drop across it, sucha 
reactance coil tends to eliminate these variations, 
and they are much less than when no inductance is 
in circuit. A compound winding will, to a certain 
degree, have this same effect, and while the difti- 
culties attending its use are probably partly due 
to this effect, it should, at the same time, in some 
measure tend to make the commutated current 
more free from superposed variations. The series 
winding is cut out when starting up from the con- 
tinuous -current side, and this is conveniently 
accomplished by a double-throw switch, which in 
one position connects the junction of the series 
winding, and the negative brushes to the starting 
rheostat, and in the other position connects this 
point with the equalising bar. 

Series Rotary.—The shunt winding may be dis- 
pensed with altogether, in a rotary converter, the 
excitation being supplied by the series winding 
alone. The conditions, however, are not satisfac- 
tory, as the excitation is controlled entirely by 
the load current, and from what we have learned 
by a study of phase characteristics, such wide varia- 
tion of excitation cannot be made to give an econo- 
mical power factor for any extended range of load. 
Curves taken upon a 550-volt, 100-kilowatt rotary, 
operated in this manner, are given in Fig. 53. 

Rotary without Field Excitation.—A rotary with 
no field winding, supplies its excitation by virtue 
of the magnetising effect of the lagging. currents 
flowing through its armature, and which enter from 
the collector rings. In Fig. 54 is given a curve of 
the alternating-current in terms of the continuous- 
current output for the above-mentioned 100-kilowatt 
rotary when operated with no field excitation. In 
this case, the excitation of the generator was raised 
from 5500 ampere-turns per spool, when no amperes 
were delivered from the commutator of the rotary 
converter, up to 7000 ampere-turns per spool, at full- 
load amperes delivered from the commutator of the 
rotary converter. This served to maintain the com- 
mutator potential of the rotary, constant at 550 volts, 
throughout the whole range of load. This increased 
excitation of the generator, was necessary, as it also 
was of only 100-kilowatt capacity, and the large de- 
magnetising magnetomotive force of the lagging 
armature current acting against its own impressed 
field, required to be overcome by the increase of 
field excitation from 55C0 to 7000 ampere-turns per 
spool. Such rotaries without field windings have, 
however, actually been employed commercially. 

The advantage of having, for rotaries of this type, 
a very strong armature, even to the sacrifice of the 
most favourable values for other constants, will now 
be clearly seen. The armature winding will thereby 
be enabled to supply the required magaetomotive 
force, with less excessive magnetising currents from 
the source of supply. The use of six collector rings 
(so-called six-phase), has, in this respect, an advan- 
tage of 14 per cent., for a given armature and wind- 
ing, over the ordinary method with three rings. 


THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Concluded from page 511.) 
PROPELLER SHAFTS. 

Tue last sitting of the meeting was held on the 
evening of Friday, April 6, when two papers were 
down for reading. These were both on propeller 
shafting, and were discussed together. The first was 
by Mr. Roberto Schanzer, of the Terni Steel Works, 
Italy, and was on ‘‘ Mysterious Fractures of Steel 
Shafts.” The other was by Mr. A. Scott Younger, 
and was entitled ‘‘ Corrosion and Failure of Pro- 
peller Shafts.” Mr. Schanzer’s paper we print 
in full on another page. 

Mr. Younger in his paper, which we shall 
print in full shortly, attempted to account for 
the extreme corrosion which is found to occur 
at the ends of the brass liners on tail-end shafts. 
All were agreed that corrosion occurs just at the 
end of the liners, but there was not the same 
unanimity as to its cause. Some say it is due to 
galvanic action alone ; others that it is caused by 
galvanic action acting in conjunction with vibration 
and shock set up by the propeller striking the 
water ; others, again, that the water at the ends 
of the liners has a ‘‘sawing action ;” whilst more 
recently the idea has gained ground that corrosion 
is to be accounted for by the longitudinal stresses 
set up by the bending of the shaft. The author 
was of opinion that the theory of galvanic action 
was wholly inadequate to account for the deteriora- 
tion of shafting, but that it might have some effect in 
aggravating it. Attention is called in the paper to 
the increased number of accidents of this nature to 
vessels in ballast with propellers only partially im- 
mersed, and the author considered that cross bending 
in alternate directions was alone sufficient to account 
for the mishaps. He assumed a vessel in ballast 
with a draught of 14ft. and a propeller 17 ft. in 
diameter. The exact position of the centre of 
effort of all four blades would be difficult to 
determine, and would probably vary during a 
revolution. Assuming the worst position with 
two blades vertical, the bending moment on the 
shaft due to the two transverse blades would be 
equal and opposite, and might be neglected. As- 
suming, further, the vertical blades to be doing half 
the work, then by a diagram, which will be repro- 
duced when the paper is published, it was shown that 
the centre of effort of the two vertical blades would 
be about 4 ft. below the centre of the shaft in calm 
water. The resistance of the ship at 9 knots was 
estimated at 8 tons and the weight of the pro- 
peller 8.2 tons. The shaft was assumed to be fixed 
at the watertight bulkhead and merely supported at 
the after liner, the force representing the support 
acting at the centre of the after bearing. By cal- 
culation it was shown that this force was equal to 
15.2 tons. Onthese assumptions, which the author 
only put forward as rough approximations, it was 
calculated that the bending moment on the shaft 
had its maximum value somewhere about the 
middle of the after liner, and there was also a 
point of contrary flexure somewhere between the 
liners. At the ends of the liners the shaft would 
not receive the full contribution of strength due to 
its increased diameter, and this would have a 
serious effect. The actual magnitude of the stresses 
was not great, only about 2 tons, but, in view 
of the shaft having to transmit a twisting moment 
the bending stresses became important, as the 
shaft must be bent backwards and forwards each 
revolution, and owing to the change of section 
the stresses attain their maximum values at the 
ends of the liners. Reference was made to the 
variation of these assumed conditions from actual 
practice. 

In order to test his views the author had made 
experiments by twisting a number of model 
shafts. They were held at one end in a lathe 
centre and passed through a well-fitting brass 
bush, whilst another bearing was ;j; in. slack. 
An upward force was applied at a point cor- 
responding to the centre of the boss of the 
imaginary propeller. The shafts had enlarged parts 
turned on them corresponding to brass liners on 
tail shafts. The conditions of trial were purposely 
exaggerated as compared to those which would be 
proportionately present in actual practice. The 
results were as follow: Every shaft broke at the 
point indicated by calculation as being most 
severely stressed. The maximum stress per square 





inch at the point of fracture in the plain shaft was 
greater than in the linered shaft. The author 





concluded by reference to some of the devices in 
common use for preventing deterioration and break. 
age of propeller shafts. These were illustrated in 
the paper, and will be shown when we publish 
Mr. Fomua’s contribution in full. 

The discussion on these two papers was opened 
by Mr. McColl, who said that he had given the 
subject of propeller shafting attention for a great 
number of years. The question was a vexed one. 
On some points, however, most people were agreed 
whilst on others there was great diversity of 
opinion. There was no doubt as to the advantage 
of continuity of liners, so that everyone would be 
likely to agree with Mr. Younger’s remarks on that 
point.. Mr. Younger had described certain experi- 
ments made, with the object of producing fracture in 
a comparatively short time, the shaft being held in 
the jaws of a chuck in a lathe, as above described, 
Referring to these experiments, Mr. McColl 
thought they were not conclusive as to the 
effect of brass liners in causing fracture in actual 
shafts fitted in ships; a point which the author 
wished to establish. In order to get at true 
results Mr. M‘Coll considered that the stresses 
should be proportionate to the diameter of the 
shafts, but this was not so in the experiments, the 
stresses being in excess, with shafts of the diameter 
tried. The liner referred to by the author and 
used in his tests would be no thicker than an 
ordinary condenser tube. No doubt, however, the 
liner did have an effect in weakening the shaft, 
but the speaker contended that was more dependent 
on the material of which the liner was composed 
than on the increase of section due to its presence. 
This he proceeded to illustrate by means of the 
black board, first drawing a shaft liner in two 
lengths, the two parts being butt-jointed together. 
Where the joint occurred undoubtedly there would 
be corrosion, but even after that had occurred if a 
piece of the liner were removed and its place filled 
up with an india-rubber ring, then corrosion would 
cease. That was shown by practice. If, however, 
Mr. Younger’s theory were correct, the deterio- 
ration would continue, and the shaft would ulti- 
mately give way. Other examples were deduced 
by the speaker in support of this contention. 
The author had mentioned, amongst other arrange- 
ments for protecting the shaft, that of Mr. 
McColl. It consisted of shrinking a wrought-iron 
band round the shaft a few inches from the end 
of the liner, and then filling in the intervening 
space with white metal or an india-rubber ring. 
Mr. McColl said that he had seen many rubber 
rings taken off, but had never found the results 
of corrosion beneath them. The author endea- 
voured to account for corrosion at the end of the 
brass liners, the theory of galvanic action being, 
he thought, wholly inadequate to account for it. 
Cross-bending in alternate directions was alone 
sufficient to account for the mishaps. These 
opinions Mr. McColl did not share ; for though the 
author had said that cases had occurred where 
shafts have broken at the ends of liners, from 
which the water has been rigidly excluded—thus, 
in the author’s opinion, showing that galvanic 
action was not the cause of corrosion—it was by 
no means certain that water had been rigidly ex- 
cluded. Mr. McColl would amend this statement 
of the writer of the paper by adding the word 
‘‘appeared”” ; thus making it read, ‘‘from which 
the water appeared to have been excluded. 
No doubt if the bottom bearings were worn, 
there would be bending due to greater pressure at 
the outer end; and if galvanic action weakened 
the shaft, there would be a point at which the 
shaft would break owing to bending, and 80 
far Mr. Younger was right. All who had 
followed this question would agree that _ the 
whole mystery of shaft failures might be divided 
into two periods: One prior to the introduction of 
water-ballast steamers, and the other commencing 
with the introduction of such vessels, and —_— 
ing up to the present day. During the — 
period there had been an enormous increase 0 
mishaps of this nature, and Mr. McColl was er 
vinced that the fact was due to the method « 
running the ships. Vessels that had not water 
ballast now retained their shafts intact as long #s 
in former years. The danger, of course, was not 
in the water ballast itself, but was rather owing to 
its absence ; that is to say, more ballast was = 
in order to get better immersion for the pron 
If, however, it was necessary to have water bal s 
in the manner now in vogue, he would mie 
shafting 25 per cent. larger, and though that mig 
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not remove the trouble it would put it farther away. 
The fitting of an outer bearing in the rudder post 
would shift the difficulty to another place, and he 
knew of one instance of a ship having an outer 
bearing in which the shaft broke inside the pro- 
peller boss. In regard to the use of white metal, 
that had been adopted many years ago, specially 
at the east-coast ports. In conclusion, he did not 
think it creditable to engineers that the most im- 
portant bearing in the whole ship had met with so 
little attention. What would be said, he asked, 
if journals in the engine itself were run in bushes 
not capable of adjustment? The whole question 
needed closer consideration at the hands of marine 
engineers. 

Mr. Corry, speaking as a shipowner, said that 
in the last vessel in which he was interested, 
special attention had been paid to the danger of 
shafting breaking. The shaft in this ship had 
been made of nickel steel, and the stern gland 
was of gun-metal. There was 9 ft. of wood 
lining, and inside that a fixed bearing on a pedestal 
2 ft. long. The construction was on the prin- 
ciple of getting as long a bearing as possible. The 
stern tube was made in two halves so that it 
could be drawn in without disturbing the shaft, 
and it was possible to renew the bearing com- 
pletely. The vessel was of 3000 horse - power, 
and the shaft was 16 in. in diameter. That was 
considerably above what would be asked for by the 
registration societies. A good shaft liner having a 
bearing inside the stern bush should not be worn 
away at all when well lubricated, and a special 
pump had been devised for forcing oil into the 
stern gland. An excess of lubricant was insured 
by pumping it up a pipe, after which it flowed down 
to the bearing; the surplus being carried back 
again to the pump. No doubt the main cause of 
breakage of shafts was the sending of vessels across 
the Atlantic with insufficient ballast. He would 
advocate a compulsory minimum load-line, as well 
48 a compulsory maximum load-line, so that pro- 
pellers would not be allowed to revolve out of 
water. He did not object toa plain shaft if pre- 
cautions were observed to keep it thoroughly 
lubricated. The question of breakage of shafts had 
been studied very carefully at. Lloyd’s, and certain 
conclusions had been arrived at, which, he hoped, 
would be of service. 

Mr. Stromeyer welcomed Mr. Younger’s paper, 
ol en though the results of the tests were not con- 
elusive as to the question as to why propeller shafts 
Were grooved close to the liners. He was not a 
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believer in the galvanic origin of these cracks, and at- 
tributed them to secondary stresses set up wherever 
a change of form took place. This was a view that 
was vaguely mentioned by engineers whenever frac- 
ture took place at sharp corners, but until Mr. Bruhn 
showed by experiments last year how important this 
matter was, attention had not been seriously directed 
to it. Some years ago, on the occasion of the 
failure of the thrust shaft of the s.s. Umbria, he 
made a few remarks at the Institution of Engineers 
and Shipbuilders in Scotland as to the mathematics 
of the subject, and he proposed confining his pre- 
sent remarks to this side of the question. He 
pointed out that if a.corner is absolutely sharp the 
secondary stresses there would be infinitely great, 
but that no engineer’s tool seemed to be sharp 








enough to cut such a corner, and even if it did the 
ductility of the material would prevent the stresses 
from becoming excessive. He then dealt first of 
all with the fundamental equation 


where X is the longitudinal stress in the direc- 
tion «, and T is the shearing stress, which is 
both parallel to x and to y. This was the equation 
to which the speaker had drawn attention in his 
remarks on Mr. Bruhn’s paper, and which deter- 
mined the distribution of the shearing stress in a 
beam, and would be applicable to the case of a 
propeller shaft. It was important to bear in mind 
that as the only shearing force, not stress, was that 
due to the weight of the propeller or shaft, and not 





might be, this particular shearing stress, due to 
the external shearing force and to the change of 
form, depended chiefly on the weight of the pro- 
peller, and by increasing the load on the experi- 
mental shaft out of all proportion to its size, Mr. 
Younger was diverging from the correct conditions. 
He also believed that excessive loading would cause 
a liner to slip and work loose, and then the influence 
as regards grooving would be gone. The speaker 
further pointed out, that as long as a liner did 
not slip, and so long as it grasped the shaft, and 
the full coefficient of friction came into play, that 
there then was, in a linered shaft, the condition of 
a sharp corner, such as could not be produced by 
turning one out of the solid. This applied more 
particularly to the torsional stresses, for up to the 
extreme length of the liner it assisted the shaft by 
giving torsional resistance, but beyond the liner 
the shaft was suddenly reduced, the liner being 
only effective up to the line where the frictional 
contact ceased. 

Except in Navier’s and other classical works on 
elasticity, he had never seen it mentioned that a 
differential equation similar to that previously men- 
tioned existed between two shearing stresses in the 
same structure. In fact, even these authorities 
dealt with the matter in such a way that it was 
difficult to see their object. Thus, the previous 
equation, and the one to follow, formed part of a 
set which expressed the relations existing between 
the three longitudinal stresses and the six shearing 
stresses which could possibly act on a parallelepi- 

idon. Mr. Stromeyer illustrated his reasoning 
y means of a diagram which we reproduce. If 
seven of these stresses were omitted as not affecting 
the torsion stresses in a shaft, if d « (in Fig. 10) is 
parallel to the axis of the shaft, d y parallel to the 
radius, and d z to the circumference ; then Tr is 
the torsional shearing stress, while T, is a shearing 
stress acting between the various cylindrical layers 
of the shaft. From the figure it would be quite 

evident that 
aT, aT, 


a ae = 0. 
az dy 





This equation showed that in a conical shaft, 
subjected to torsion, and where naturally the tor- 
sional stresses increase towards the smaller end, 
circumferential shearing stresses would be set up 
which would tend to bend the originally straight 
radial lines, as indicated in Fig 11. Wherever there 
is a corner on such a shaft, this part might be 





to the thrust on the blades, however one-sided it 


looked upon as a very blunt cone, and the.e the 
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secondary stresses I, would grow excessive. They 
alone, or in combination with the secondary stresses 
due to bending, might be the cause of the cracks 
noticed, not only close to liners, but also in crank 
fillets. The shape of these cracks, like rose-bits, 
suggest that the causes which produce them are 
similar. 

Mr. J. Milton was the next speaker. He re- 
gretted that there were no steelmakers present, 
as Mr. Schanzer’s paper was of a metallurgical 
character. There was one point, however, on 
which the author had come to conclusions that 
would not be supported by a great many engineers. 
Speaking of the composition of the shaft, he had 
said that a high percentage of phosphorus was not 
reached, the mean being 0.92 per cent. the minimum 
0.082, and the maximum 0.101. This Mr. Milton 
thought was wrongly described as not high in phos- 
phorus, it being about double what engineers think 
reasonable in shafts. In regard to Mr. Younger’s 
paper, he considered that the thanks of every 
one were due to the author for agitating the minds 
of shipowners and engineers on this question of 
shaft fracture. For years pest the subject had 
been one of growing importance. It was not only 
modern vessels which were troublesome, for he 
found ships built twenty years ago did not 
now give satisfaction in this respect, and he 
concluded that one of the causes was in the 
way the ships were used, rather than in the 
ships and shafts themselves. So long as vessels 
were used in the present manner, shafts would 
give way, let engineers do what they could. He 
had been investigating this question a long 
time, and many of the reports that had come 
before him were confidential. The author had 
said that during the year a very large num- 
ber of propeller shafts were condemned. Mr. 
Milton would state that at Liloyd’s they had 
76 cases of renewals before them in one month, 
or a proportion of over 900 a year. Of these 13 
were doubtful as to the origin of the defects, but in 
63 they were clearly stated. Of the latter, just 50 
were due to the liners on the shaft. If there had been 
no liners, or if the liners had been so arranged that 
there was not any discontinuity, sre those 
50 would not have failed in the way they did. 
Mr. Younger’s calculations were not fair assump- 
tions ; but if he had taken an extreme case, the 
result would have been worse. He had assumed 
the gland to be held rigidly in place ; but that was 
hardly the case in practice ; and if the point of de- 
flection were changed it would considerably modify 
Mr. Younger’s figures. But as he had stated, the 
conditions might have been much exaggerated, for 
in place of supposing the water line to be half way 
up the blade, he might have made the boss almost 
awash without going beyond what sometimes oc- 
curred. Attention had been drawn to the stresses 
which occurred at the ends of liners. He could 
not take Mr. Younger’s figures as to stresses due 
to bending moments, as at the discontinuity at the 
liner ends, he thought the curve rose much more 
suddenly than was shown. If, however, in place 
of a sharp corner at the change of section of the 
shaft the effect were exaggerated by a nick or 
crack, how very much higher would be the effect. 
It was well known that a nicked bar was not so 
strong as one in which the nick was turned out in 
the lathe, even for steady loads, but every blow of 
the sea brought irregular strains on the shafting, 
and this would emphasise the evil effects of discon- 
tinuity. Mr. Younger had forestalled him in the 
experiments he had made with model shafts, for 
he, Mr. Milton, had proposed to pursue the same 
line of investigation, excepting that he had in- 
tended to combine torsion and bending. ‘‘Jointed” 
liners were often referred to, but it was desirable 
to know what was meant. It was difficult to make 
a very long continuous liner in one casting. If the 
liner were butted the effect of a nicked shaft was 
pg If a stepped jcint were used it was very 

ifficult, if not impossible, co make it good. Thus, if 
the liner was shrunk on the shaft there would be no 
certainty that in putting the second length on the 
stepped part, the overlapping end would fit tightly 
round the corresponding half of the first length, 
supposing the shaft also were tightly gripped ; that 
is to say, it would be almost impossible so nicely 
to proportion the metal as to make both fit 
tightly after shrinking. With a butt joint the two 
ends of the liner were sometimes brought together 
and an attempt was made to burn metal in. That 
was not a good principle to go upon. If a burned 


joint were attempted the adjacent ends of the two 





liners should be cut boldly away, or rather, not 
brought together, and then plenty of metal should 
be run in. It would thus melt on and make a 
good joint right down to the shaft. In times 
gone by he had surveyed a large number of 
coasting steamers in which the outer shaft bear- 
ing had been fitted into the rudder post in a 
way once common, and which was referred to by 
the author. He had found that the wear on the 
bearing of the after support was always sideways, 
and not up and down ; from which it was apparent 
that, rather than the rudder post supporting the 
propeller shaft, the latter was being used as a 
stiffener for the rudder post. Mr. Younger said 
he would make the rudder post strong enough to 
withstand the stress; but that, the speaker thought, 
would be a very difficult thing todo. If an outer 
bearing were to be fitted, he would sooner see two 
after posts, one for the rudder and one for the bear- 
ing. Mr. Younger believed in a light propeller. 
That was a good principle to go upon provided the 

ropeller were made strong enough. If manganese 
eakes were used the screw would be light and 
strong, but there was then the probability of more 
corrosion. If two metals, one electro-positive and 
the other electro-negative, were in contact in a cor- 
rosive fluid, like sea water, corrosion would occur ; 
and even with the same metal, if one part became 
electro-positive to another, due to the presence 
of heat, wasting would ensue. This was shown 
by the rapid way ballast tanks under boilers 
wasted. It was noticeable also in a donkey boiler 
that if there was a place where the lagging was off, 
that patch, beingcomparatively cold, did not corrode; 

ain, steam domes if placed near the chimney would 
always deteriorate more on the chimney side. As 
a means of keeping water away he believed in a con- 
tinuous liner ; but a shaft without a liner might be 
a good thing if means were taken to keep it in 
thorough order. His experience had been, how- 
ever, that when owners tried the plan they had 
sometimes gone back to the usual arrangement. As 
to material, Mr. Younger had referred to a ‘‘ good 
ingot steel.” Unfortunately there was consider- 
able difference of opinion as to what was good ingot 
steel for shaftmaking purposes. One large firm of 
makers who had built up their reputation by supply- 
ing only the mildest steel, now preferred a material 
of from 32 to 36 tons tensile strength for shaft- 
making purposes. As to scrap steel, experience 
had led many marine engineers to consider that 
the material was not sufficiently ductile for screw 
shafts, and they preferred either iron or a suit- 
able ingot steel. It was found that cracks and 
corrosion would spread with great rapidity with 
scrap steel, and in his opinion there was nothing 
equal to good fibrous iron. Mr. Milton con- 
cluded a long and interesting speech by saying he 
had known one iron shaft to be in use ina coast- 
ing vessel having water ballast for a period of 194 
years, and it was only condemned then because it 
had become bent; it was made of Lowmoor iron 
and was fitted with a continuous liner. Such ex- 
amples as this led him to believe in good iron for 
screw shafts. 

Mr. A. Denny said that the society with which 
he was connected had attempted to put forward 
certain rules as to the material for shafting, and 
had been met with a chorus of disapproval. They 
had, therefore, reverted solely to tests, as a cri- 
terion of fitness, rather than specifying material. 
He agreed with Mr. Milton that the great cause 
of destruction of shafts was the way ships 
sailed in ballast trim. This was especially the 
case with ships of full form whilst bigger pro- 
pM increased the chance of mishap. He 

a good deal of sympathy with Mr. Milton’s 
views as to the use of iron for shafting, and he 
knew a good many engineers preferred iron shafts 
to those made of ingot steel. The difficulty was to 
make sure of getting all iron in scrap, and that 
pieces of steel were not included. The best source 
of supply was the old iron ships that were built 
before the steel era, but even then there was no 
certainty that the vessel had not been repaired with 
steel atsome time. He had tried to persuade the 
engineering branch of his firm to do away with 
liners for shafts. They had said they were quite 
willing if he would take the risk. That he did not 
feel inclined to do. It was always a question in 
new departures upon whom the risk ought to fall, 
but in any case he thought it should not be beyond 
the skill of engineers to design a good bearing for 
the stern of the ship. 

Mr. Younger, in replying to the discussion, said 





an attempt had been made to shrink the liners jn 
the experimental shafts, but this had to be aban- 
doned. In spite of Mr. McColl’s remarks, he wag 
still of opinion that the bending of the shaft did 
more than corrosion to produce rupture. No doubt 
the two metals being brought together would set y 

conditions that would lead to corrosion ; but oak 
corrosion was in practice the lesser cause of mishap, 
Joints in brass liners, however well made, were not 
to be trusted. The propeller of a ship had been 
rightly compared to a vast flywheel carried by an 
overhung bearing. No land engineer attempted to 
run an engine on such lines, and he considered some 
means should be devised so that marine engineers 
were not put in such a difficult position. He was 
of opinion, in spite of what had been said, that 
a stern-frame could be designed that would 
carry an outside bearing which would be inde. 
pendent of any influence of the stresses due to 
the pressure of water on the rudder in steering, 
He agreed with the spirit of Mr. Stromeyer’s re- 
marks, but at the same time the overloading of the 
experimental shafts was a necessity. Some con- 
clusion had to be reached within a reasonable space 
of time. Life was too short to make such experi- 
ments under normal conditions of stress. In speak- 
ing upon Mr. Milton’s remarks, he would point 
out that he considered it fairer not to take an 
extreme case ; but he regretted to hear Mr. Milton 
say he would not proceed with the experiments he, 
Mr. Milton, had proposed making, because they 
would be sure to be valuable ; and he, the speaker, 
recognised that his own tests were by no means con- 
clusive. He preferred a light propeller, though he 
had not proposed it should be lightened to the 
extent of detracting from the necessary strength ; 
but he had had in his mind some screws that 
were absurdly heavy. Certainly no one could 
complain of the shaft mentioned by Mr. Milton 
that had run 195 years, unless it were the ship 
repairers. He would, in conclusion, call at- 
tention to the fact that the position of the de- 
signer of marine engines was very different to that 
of the designer of such structures as bridges, roofs, 
&c. In the latter case there were certain definite 
maximum conditions to be met, and the engineer 
could determine his stresses, and then allow a 
margin of safety of three, four, or five times the 
load as the case might be. Such nice calculations 
were impossible with tail-shafts for screw steamers, 
as no one could calculate what the stresses were, 
and they had still, therefore, to go on the old prin- 
ciple of trial and error. 


ConcLUDING PROCEEDINGS. 


This brought the business of the meeting to a 
conclusion in regard to the reading and discussion 
of papers, and it only remained to propose votes of 
thanks to the Society of Arts for lending the 
Institution the lecture theatre as a place of meet- 
ing ; to the council and secretary, for their labours 
during the past year; and to the president—the 
Earl of Hopetoun—for taking the chair during the 
greater part of the meeting. These votes were, of 
course, carried with acclamation, and a most suc- 
cessful meeting was brought to a conclusion. 

Before closing our report we would desire to 
record a feeling of gratification which was expressed 
by many of the members at the admirable manner 
in which the proceedings were carried out. That 
is not a matter in itself that would attract atten- 
tion at a meeting of this Institution ; but the point 
we wish to emphasise is that the whole of the 
papers were in the hands of those members who 
applied for them before the meeting commenced, 
and many of them several days before. It was 
owing to this fact that the long and perhaps rather 
abstruse discussions, on the important subjects of 
vibration and fluid resistance were made possible. 
It may be that some of our readers will think 
the speeches by the learned professors over-long, 
and a little dry. These contributions to the 
discussion have, however, an interest and im- 
portance more than academical. It may be remem- 
bered by some that when the question of vibration 
was first approached from the mathematical side, 
certain ‘‘ practical ” critics failed to see the advan- 
tage of giving so much time to an investigation not 
likely, in their opinion, to lead to important 
issues. It needed a very little time to prove the 
fallacy of this view. Mr. Yarrow and Mr. 
Tweedie took up the application of the scientific 

rinciples to the design of actual engines, and 
Bae evolved a system which has done more than 


any one thing we can think of to contribute to the 
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comfort of those who go to sea in modern high- 

wered vessels. In the same way we see Dr. 

ryan, a mathematician famous even in Cam- 
bridge, but unexperienced in the practical appli- 
cation of science to naval architecture, giving an 
explanation of the increased efficiency of bilge 
keels by a method which had esca ed men _of 
even such acute observation and high attain- 
ments as Sir William White and Mr. Froude. 
Probably if Dr. Bryan had turned his attention 
to this subject’ a few years ago a good deal of 
discomfort to sailors and passengers, and a good 
deal of worry to = designers, would have 
been obviated. The subject, however, is one too 
large to treat at the end of a report of a meeting, 
and we only wish to call the attention of engineers 
to the possibility of long and recondite papers and 
speeches containing a good deal more light and 
leading to practical ends than is at first sight 
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SOME STATISTICS RELATING TO 
ELECTRIC POWER PRODUCTION. 
By Puitie Dawson. 

(Continued from page 435.) 

Ir is a most important question, not only to get 
an absolutely certain and continuous supply of 
energy, but also to attempt in every possible way 
to reduce the cost of producing the same. 

As regards the problems involved in traction 
schemes, different cases will require different treat- 
ment. The cases which generally present them- 
selves will briefly be considered, and an indication 
given of the line of thought to be pursued in solv- 
ing the problem of certain, constant, and cheap 
supply. The conditions met with may be divided 
as follows : 





Tramways. 

Tramways in densely populated cities. 

Tramways in smaller towns, ‘ ; 

Light railways connecting populous industrial centres. 

Light railways connecting country towns and pleasure 
resorts. 

Railways. 

Metropolitan and suburban railways. 

Links see centre of city and railway termini. 

Long-distance railways. 

Light railways connecting rural districts to main lines. 

The system to be supplied, however, does not 
indicate the design of the generating station and 
supply system. The conditions which govern this 
may roughly be summarised as below : 

Large Town, Large Population on Heavy Traffic Lines. 

End of longest line not more than four miles from 
supply station. 

Impossible to locate economically station near centre of 
system. 

"Station centrally located with exception of one or two 
outlying districts. 
Small Town, Lighter Traffic. 

Station in centre of lines, no very long line. 

_ . Station in centre of lines with one or two longer 
branches. 

In the above subdivision it has been supposed 
that the location of the power-house is not im- 
posed a priori. 

Owing to holidays and special circumstances, such 
as races or games, unexpected overloads are always 
possible and must be provided for. The load must 
necessarily be a very fluctuating one, the average 
being probably in large stations about 75 per cent. 
of the rated load. 

Where continuous-current machines are used, 
the voltage must be fairly constant, and the maxi- 
mum variation of speed of the engine must be 
small, so as, amongst other things, to allow com- 
pound-wound dynamos to run economically and 
satisfactorily in parallel. 

Where three-phase generators are used, the 
variation of angular velocity must be very small, a 
maximum variation of about one-fifth per cent. 
of angular velocity during one revolution being 
all that is generally considered permissible. 

he special conditions which maintain in traction 
work are, therefore, amongst others: Practically 
continuous running, and probable and possible 
very heavy and unforeseen overloads. A far 
shorter time is available for overhauling the ma- 
chinery than is the case in a lighting station, and 
a8 it is not economical to have very much spare 
eat the machinery should be of such a type as 
© require but little care and supervision, so as to 
ge the chances of accident. In a traction 

— the efficiency of the generating plant is, as 
as already stated, far more important than for light- 
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ing. Time and labour-saving apparatus finds, 
therefore, a far better application than would 
otherwise be the case, and larger capital expendi- 
ture is justified. Economical engines, both as 
regards steam consumption, repairs, maintenance, 
and depreciation are of great importance. Plants 
originally designed and well adapted for light- 
ing are therefore often very uneconomical when 
used to supply power for traction. Combining 
lighting with an existing traction station may, on 
the other hand, prove exceedingly successful. 

In deciding on the system to be adopted in each 
particular instance, the relation of power producing 
expenses, total working expenses, contd seal 
ture and interest and sinking fund, on some of the 
various possible alternatives must always be most 
carefully considered and com - The loca- 
tion of a power station should, of course, be as 
nearly situated to the centre of distribution of 
the whole system as is economically possible, all 
other things being equal. The ground on which 
it is located should be easily accessible by rail and 
water, so as to get fuel quickly and cheaply. A good 
and copious supply of feed and condensing water 
should be easily obtainable, and the ground such 
as not to necessitate heavy — in sinking the 
foundations of the various buildings. 

Where the station is fairly central, and the lines do 
not reach much beyond three or four miles from the 

ower-house, continuous-current generators, with 
sar fom to supply the distant and hard-worked 
lines, may advantageously be used. When the 
traffic is very intense, and the total power re- 
quired exceeds from 4000 to 5000 kilowatts, it will 
generally be found that, as far as Great Britain 
is concerned, three-phase generators, with sub- 
stations and rotary converters are to be preferred. 
Where three-phase plant is used (with few ex- 
ceptions) no continuous-current generators should 
be installed, the requisite continuous current being 
supplied by rotary converters even for use in the 
station itself, as the reaction of continuous-current 
generators through the line on to the rotary con- 
verters may make regulation difficult. 

Where the station is centrally situated, but with 
one or two lines going out a long way, continuous- 
current generators may be used. One or more 
polyphase generators, preferably driven by con- 





tinuous-current motors in the main station, can 


send high-tension currents to rotary converters in 
ve near the extremities of the outlying 
ines. 

In a small system, when the station is centrally 
located, gas engines, driven by water gas made on 
the premises, and in parallel with accumulators, 
may, in many instances, prove effective, especially 
where coal is expensive. It is the cost of the coal 
which will indicate whether in such a case gas or 
steam engines are the most advantageous. A gas 
plant generally costs about 25 per cent. more than 
a steam plant ; but the coal and es bill with 
gas are less than with steam. o decide on 
whether steam or gas is to be used, the entire cost 
of production should be compared in both cases 
with the extra cost of gas due to larger sinking 
fund and interest added, arising from the greater 
capital expenditure required by a gas plant. 

Where a small plant cannot be located centrally, 
a subsidiary battery of accumulators and a booster 
located in the battery sub-station may prove of 
great value. 

The number of units for a power plant should be 
as small as is compatible to safe and economical 
working. Continental and American experience 
has led to the nearly universal adoption of large 
comparatively slow-speed engines. 

So much has been said about tractive-power 
plants because it is believed that in the near Fature 
more electrical energy will be supplied for electric 
traction than for any other oe In this con- 
nection the Tables, II. and III. given above are 
interesting. The first shows how insignificant 
what we have done so far, is as compared with the 
amount of work of this description executed in 
America. Taking Great Britain and the United 
States, we find roughly that the population of the 
latter is 75 per cent. greater than that of the former, 
and its superficial area 30 times greater. The total 
electrical power for all p is 10 times as 
great, there is an electric railway mileage 20 times 
as long with 20 times the number of motor cars 
running. Again, comparing the United States 


gain, 
with the whole of Europe, their superficial area is 
about the same. Europe has five times the popula- 
tion of America, and yet the mileage of electric 
roads in Europe is only 25 per cent. of that exist- 
ing in the States, which has seven times as man: 





cars running. The conditions that obtain in the 

















ENGINEERING. 








[APRIL 27, 1900. 




















SA 





two countries are totally different, but yet these 
figures are interesting. A great deal has been said 
lately about American competition ; here at least 
is one reason (as regards electrical machinery) why 
America has a great advantage over our own manu- 


facturers. 
(To be continued.) 








MODERN FIELD ARTILLERY. 
(Continued from page 503.) 
THe ScHNEDER-CANET SysTEMS. 

As in naval armaments, the importance of quick- 
firing field guns has been recognised by their general 

“adoption, increasing calibres, and improved me- 
chanism, so a similar recognition has been given to 
the value of the same principles, though under 
widely different conditions, for field artillery. The 
older types of guns firing from rigid carriages, and 
with free recoil, will soon be regarded as obsolete, 
at all events, by those nations whose armaments 
are of the modern type. In treating of this special 
subject, as elaborated by Messrs. Schneider and 
Canet, we shall have little to say about the gun 
itself, which in its design, as well as in the breech 
mechanism, the developments that have taken 
place, follow lines very similar to those that have 
been already described in dealing with the Schneider- 
Canet ordnance in another series of articles. The 
principal interest attaches itself to the gradual de- 
velopment of field mountings, which in their most 
modern types embody the experimental practice of 
many years. 

To deal with the subject fully, we should there- 
fore have to embody all the numerous systems 
which have successively been experimented upon 
at the Villedieu and Hoc proving grounds, and also 
the results obtained during the experiments. These 
have been carried on without interruption in the 
proving-grounds ever since the question of accele- 
rating the fire of field guns first me a practical 
one. Of course such an investigation would be of 
great interest, as it would involve a review in every 
detail of the constant progress made in the con- 
struction of this particular type of ordnance and its 
mounting. But as this would carry us far beyond 
available limits, the data we shall give must be 
limited to describing the designs of a few successive 
types, with a detailed notice of the 1898 gun and 


mountings, which embody all the improvements 
sugges: by experiment, and carried out up to 
date. 


Previously, however, to enumerating the various 
systems which Messrs. Schneider and Co. have 
studied in poy Age have experimented upon in 
practice, it will be well to refer to the conditions 
they prescribed when they decided to undertake 
the manufacture of quick-firing field guns and car- 
riages, and towards the complete realisation of which 
they have never ceased to work. The result, as 
already stated, is their 1898 pattern, which fulfils 
all the conditions requires. 

At the commencement of the quick-firing field 
artillery development, two different views generally 
prevailed; and they seem, even now, to divide 
military experts as regards the conditions which 
quick-firing field guns should fulfil in service. 
According to some experts—and these form to-day 
the lesser rom Egan e a4 type of carriage, and 
especial] part on which most part of the 
changes es been carried out, should not so much 
be radically different when compared to the older 
rigid types, but be rather an improvement of the 
latter, such improvements and alterations being 
mostly in matters of detail, affected, of course, 
largely by the progress made in the processes of 
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80-MILL. FIELD GUNS ON RIGID CARRIAGE AND AUTOMATIC BRAKE, 
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manufacture of different parts, and by the quality of 
metals now used. This view would bar the possible 
application, at least toa considerable degree, of the 
progress made during late years in the construction 
of quick-firing naval gun mountings, especially as 
regards hydraulic recoil cylinders, which now work 
most satisfactorily. It may be remarked here that 


91. 


these same recoil cylinders, when they were first 
proposed, had been stated by many artillerists to 
be unfit for naval service. : 
The greatest concession these theorists are will- 
ing to make is the application to the carriage 
(which would remain, as in the past, a simple 
rigid support), of an elastic device, for diminishing 
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SCHNEIDER-CANET SYSTEMS OF MOUNTING QUICK-FIRING GUNS. 





Fic. 92. 75-Mintimetre Quick-Firixa Gun on Ricip Carriace with Automatic CoUNTERWEIGHT Brake, 
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Fic. 96. 75-Mirumetre Gen on CarriaGe with Gas Reco CHECK. 


recoil, but not absorbing it completely. Sometimes, |endeavoured to persuade military authorities to 
indeed, this device, which forms the most delicate | accept these same theories ; quite recently indeed 
Part of the whole mounting, containing as it does a| books and pamphlets have been published which 
certain number of springs, is not expected to act, |claim to prove clearly the utter impossibility of 
whe in special cases, and when the ground on making a field gun-carriage that will remain in 
which the gun is fired, is suited for its working. | position during firing. These claims are not based 

© problem of field gun construction thus inter- on theoretical objections, but on the alleged trials 
. becomes comparatively simple of solution, jand failures of many proposed systems. The objec- 
ade it may easily be conceived that the theories | tions so made are scarcely worthy of even passing 
oa ocating this principle were readily defended by | notice; they are one of the phases that always 

me manufacturers, Certain writers also have! attend on progress, and are only silenced entirely 











D1raGRAM SHOWING Gas Recoit CHECK. 


by the indisputable verdict of results. Thus in the 
same way the advocates of breechloading for ord- 
nance were for long proved by theorists and faddists 
to be unpractical and altogether wrong, and this 
not so long ago either ; for muzzle-loading guns are 
unfortunately still to be found in British service 
But the folly of the objection has been long sinc 
demonstrated, as it will be for the advocates of 
rigid field gun-carriages. 

The main argument used by the advocates of 
field guns which fulfil their limited programme, 
and which has been called ‘‘ accelerated firing,” is 
to the effect that such guns will prove amply 
sufficient after the firing of a battery has been so 
regulated, that each gun will fire a maximum of 
eight rounds per minute. This number of rounds 
agrees with the results the same advocates have 
obtained and have prescribed as sufficient. Their 
argument assumes that the firing methods, fol- 
lowed with the older type of guns, will also be 
followed with the new types. This is a fallacy, 
for it is quite certain that the tactics with quick- 
firing guns will be widely different from those 
which were deemed the best for guns capable of 
‘‘accelerated ”’ fire. 

It may, we think, be reasonably assumed, all 
other conditions remaining equal, that a battery, 
each piece of which will be able to fire on emerg- 
ency, say, 25 rounds a minute without fatigue to 
the men or undue wear of mechanism, will un- 
doubtedly have the advantage in all fights against 
a unit formed of guns, the firing of which is only 
‘* accelerated.” This cannot be denied, and does 
not require to be proved in practice ; at all events, 
this verification could only be carried out in actual 
warfare. 

From the commencement, Messrs. Schneider 
and Co. took these considerations into account ; 
they attacked the problem in every detail, leaving 
out none of the difficulties with which it is sur- 
rounded, and they quite early defined the problem 
they meant to solve, and which may be summarised 
as follows : 

To fire with the greatest rapidity possible, and 
with a maximum of precision ; or, in other words, 
to endeavour to put in a target, the largest number 
of useful shots in a given time and without excess 
of fatigue for the gunners, or undue wear of 
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material, the ballistic conditions being decided by 
a majority of members of ordnance technical com- 
mittees. In carrying out experiments Messrs. 
Schneider and Ce. found that these objects could 
only be obtained when they had fulfilled certain 
conditions, namely : 

(a) Absence of recoil. 

(b) Complete stability of the carriage platform. 

(c) Absence of all necessity for readjusting the 
— and lateral training of the gun during 

re. 

(d) Making guns and mountings to suit every 
kind of ground met with in actual service. 

The problem thus compressed in a few lines was 
one of tremendous proportions. How fully it has 
been solved the following notes will show, as well 
as by what series of tests and improvements of 
many kinds, Messrs. Schneider and Co. have pro- 
duced their 1898 pattern, which fulfils the condi- 
tions of this programme and can really be styled 
a quick-firing gun. 

rincipal T'ypes of Mountings for Schneider-Canet 
Quick-Firing Field Guns.—In the following descrip- 
tionsthe systems are grouped togetherin sets, accord- 
ing to whether they contain characteristics more or 
less common to each group. This classification, while 
it facilitates the review of the progress made, does 
not accord in every case with the chronological 
order of the various experiments that have been 
carried out. Such a chronological order would be 
difficult to follow, fer experiments of certain types 
have frequently been abandoned for a time and 
taken up again at a later date, other types having 
been tested in the interval. 

Leaving aside the historical question, this classi- 
fication will lead in the best way to the desired 
result, for it will give a clear idea of the designs 
and tests made by Messrs. Schneider and Co. for 
establishing a system of field artillery. The de- 
scriptions will chiefly apply to mountings, reference 
being made to articles in another series for the im- 
provements carried out in guns and breech me- 
chanism. 

The first group contains a series of distinct types, 
in connection with which mechanical devices were 
used for limiting recoil, to the exclusion of hy- 
draulic recoil cylinders. Besides, none of these 
types embodied special appliances to shift the gun 
on its carriage, over small angles, for adjusting 
lateral training. 

80-Millimetre (3.149-In.) Gun and 75-Millimetre- 
(2.952-In.) Guns on Rigid Carriage fitted with an 
Automatic Brake Governed by a Counterweight 
(Figs. 88 to 94, pages 540 and 541). The following 
are some general particulars of the 80-millimetre 
gun : 


Weight of gun . 425 kilogs. ( 936 Ib.) 
* carriage ... aig EO es Ol ,, ) 
projectile 


Muzzle velocity ... |... 490m. (1608 ft.) 
Striking energy of projectile 68.5 t.-m. (228 foot-tons), 


This type was manufactured in 1887 from the 
1878 pattern of French artillery, in order to devise 
a system of brake with counterweights, to be used 
both in the ordinary manner by acting on the car- 
riage wheels and to check recoil during the firing of 
the gun. It has been described at length in the 
Revue de Artillerie. Adescription of the counter- 
weight brake experimented with is given in the 
following description of the 75-millimetre gun and 
mounting on which it was also tried. The follow- 
ing are some particulars of this latter gun : 


Weight of gun . 822 kilogs. ( 710 Ib, 

ss carriage ... in 8, ( 987 ,, 

” projectile ee ae, | oe 
Muzzle velocity es .. 600m. (1640 ft.) 
Striking energy of projectile 70 t.-m. (233 foot-tons). 


The gun is of steel and consists of a tube of 
about 32 calibres in length, on which is shrunk a 
jacket, a trunnion ring, and a wedge coil. The 

reech-block is made with interrupted screw, and 
is fitted with a plastic ovturator. The carriage is 
made of steel plates ; the head-plate that joins the 
two brackets to the axle is of gun-metal and in 
one piece. The axle is of steel ; its central part is 
rectangular in section, and it is made with flanges 
at the angles, which increase its strength. The gun- 
carriage wheels are similar to those of the limber ; 
theyare made of oak, with brass naves and steel tyres. 
The mechanism for elevating the gun is placed be- 
tween the brackets ; it consists of a hollow screw. 
The screw penetrates a nut round which is fitted a 
helicoidal toothed wheel ; this engages an endless 
screw keyed on a shaft which runs through the 
brackets, and is provided with two handwheels 





outside the carriage. By acting on either hand- 
wheel, the screw is made to turn, thus driving the 
helicoidal wheel and the nut, giving to the gun the 
required elevation. A strap joins the gun to the 
screw head, to prevent a too great preponderance 
of the muzzle. 

The brake, which serves to limit recoil during 
firing, is arranged in the following manner: A 
shaft made with threads at two places in its central 
part, is made to revolve in two bushes fixed to the 
brackets, and is provided with two nuts ; the latter 
are fitted with two arms jointed to a traction-rod 
fitted with a screw arrangement to regulate the 
tension of the system. Two tie-bars are fixed at 
one end to the traction-rod, and at the other to the 
two ends of a crossbar suspended to the carriage 
and provided with brake shoes. The system is 
completed by a lever with counterweight, placed on 
the left-hand side ; when the gun is ready for firing 
the counterweight is raised against the gun trunnion. 
When the gun is fired, it falls back and causes the 
shaft on which it is keyed to revolve, and in this 
action the two nuts separate from each other, thus 
opening the two arms with which they are fitted, 
and drawing forward the traction-rods and tie-bars, 
the brake shoes bearing firmly on the wheel tyres. 
When the round is fired, the lever is brought up 
again, and the gun can be trained anew. If it is 
desired to use the brake when the gun is wheeled 
from one place to another, a rope is tied to the 
counterweight and held by one of the gunners, who 
thus regulate its action on the wheels. 

The gun-limber consists mainly of a frame of 
steel angles on which the chest is bolted ; it is 
joined to the axle by means of saddle-plates. The 
gun-carriage is suspended from it. 

75-Millimetre (2.952-In.) Gun, Long Type, with 
Gas Recoil-Check, on Mounting Provided with a 
Trail Spade (Figs. 95 and 96).—The following 
are some particulars of this gun : 


Weight of gun ... 360 kilogs. ( 793 Ib.) 
e carriage ... oe ., ae: > 
a projectile + ge ee 

Muzzle velocity . 550m. (1805 ft.) 


Striking energy of projectile 80 t.-m. (266 ft.-tons). 


The gunis fitted with a device called a ‘‘gas 
recoil-check,” which takes up part of the propel- 
ling force of the gases created by the combustion 
of the powder charge in order to absorb part of 
the recoil of the gun. This device is funnel- 
shaped and is fixed to the muzzle ; it is made with 
a hole slightly larger than the projectile, thus 
allowing the latter to pass through freely. When 
a round is fired, a wide cone of gas is emitted, the 
basis of which is in a line with the muzzle end of 
the gun. The gas strikes against the inside of the 
recoil check plate, and is forced to the rear; in 
doing so, it exerts a considerable pressure on the 
funnel-shaped device, and tends to draw the gun 
in the direction of the firing line. This action 
counteracts that of the recoil and checks it to a 
certain extent. The carriage is rigid and consists 
of brackets riveted together; the trail ends in a 
fixed spade with bearing trail-plate. 

The elevating mechanism consists of a jointed 
rack, fitted in a socket under the breech end of the 
gun ; it gears with a pinion carried by the carriage 
bar. The pinion is keyed on the same shaft with a 
helicoidal wheel, the latter driven by an endless 
screw is fitted on a shaft with the interposition of 
Belleville springs ; these served to deaden the 
shocks caused by the firing of the gun. 

Experiments made with this gun showed the 
recoils to be more or less checked by the muzzle 
device, but the gunners had to stand outside the 
wheels, not to be inconvenienced by the hot gases 
that were driven to the rear. Besides, this ap- 
paratus alone could not insure the stability of the 
gun and did not take up recoil completely. 


(To be continued.) 





TEXTILE MACHINERY AT THE 
PARIS EXHIBITION. 


Ar the present moment it is practically impos- 
sible to find any group of exhibits that fall within 
the scope of this journal, in a sufficiently complete 
condition to encourage the commencement of a 
critical and comparative examination. A very 
short time will alter the actual state of things, and 
then the difficulty will be to make anything like an 
exhaustive review of the vast number of technical 
exhibits. As we have already intimated, the build- 
ing devoted to textile industries, was, at the date 


of opening, in a less backward condition than most 
others, and here, at all events, it is possible to 
commence a profitable examination. 

The Textile Building promises to be one of the 
highest commercial interest of any on the Champ de 
Mars, for the industryto which it is devoted, not only 
in England and in France, but also in Germany, the 
United States, Belgium, and Austria, has assumed 
such great proportions in the export returns of each 
country, that machines and processes connected 
with it, become of greater international interest 
every year. Each year, too, the range of industries 
included in the word textile, becomes wider, until 
it comprises, not only yarns and simple tissues 
made from silk, cotton, flax, wool, and other ma- 
terials, but also a large variety of products from 
fancy tissues of the most delicate fabrics, to the 
heaviest fishing nets; in addition, there are the 
numerous accessory industries, such as those of 
designing, dyeing, &c., so that it will be readily 
understood that an almost infinite variety of ma- 
chinery is required to prepare for the manufacture 
of, and to produce, so great a multiplicity of goods, 

So far as space and time permit, we propose to 
examine the manner in which this vast industry is 
illustrated by the machinery collected at Paris from 
many nations, and especially to dwell upon such 
useful novelties and original methods as are there 
represented. This examination will not have re- 
ference to the manufactured materials themselves, 
for that would carry us too far; it is, however, 
necessary to say a few words on the principal 
systems in use for defining the sizes of yarns, 
before proceeding to consider the apparatus that 
naturally calls first for attention, the devices ex- 
hibited for determining the values of yarns as well 
as of tissues of all kinds. 

In that section of exhibits specially devoted to 
yarns, the first impression given is one of surprise 
that there should exist so many systems of counting, 
not only among different nations, but often in the 
same country. So great is the confusion created 
from this cause, that it has been determined to take 
advantage of the present Exhibition to hold an 
International Congress next autumn for the purpose 
of discussing the establishment of a standard system 
of count. This meeting is to be followed by an 
International Conference to consider the recom- 
mendations of the Congress, and various Chambers 
of Commerce consulted on the subject have inti- 
mated their approval, and desire to co-operate. A 
few words on the more important items in the pro- 
gramme of this Congress will therefore not be out of 

lace. 

. Numbering of yarns—conveniently called ‘* Nume- 
rotage” in French—is an operation, the object of 
which is to determine the thickness of a given 
thread, and the number or ‘‘ count” is the figure 
that defines this thickness. In practice there are 
two methods for arriving at this result ; the one is 
applied exclusively to silks, and allows the count to 
be determined according to the average weight of 
a silk skein of constant length. The other, applied 
to all other textile materials, is based on the length 
of thread required to give aconstant weight. Thus 
the count defines the relation between the weight 
and the length of a thread. 

The different systems chiefly in use may be very 
briefly examined, commencing with silk and with the 
French methods. According toa law dated June 13, 
1866, the count of a silk yarn is represented by the 
average weight in grammes of a skein 500 metres 
long, the mean being established by testing 20 
skeins of the same length. But the data thus 
established is of no practical interest to the manu- 
facturer accustomed from time immemorial to con- 
sider the count of the silk only in deniers of 8 
skein of 400 ‘‘aunes,” from 475.5 to 476 metres 
long in round numbers. From this it has resulted 
that in the official records made in the French 
bureaux of tests, the weights of 20 skeins of 500 
metres each, in grammes and fractions, are entere' 
on the official forms, while in another column 1s 
shown the reduction of these weights into ren 
(the denier is considered as equivalent to 0.0531 
gramme). Then, after the mean number in deniers 
of the 500-metre skeins, the count corresponding to 
the old 476-metre skein is inserted ; it is according 
to this last number that the fineness of a silk thread 
is commercially known in France. In order to poor 
vert the legal number into the commercial rs 
expressed in deniers, for skeins of 500 and oss 
metres, the legal value has to be divided by 0. 


me the value of the denier, or multiplied by 





18.82. The result D = 18.82 x ¢ corresponds to 
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the weight of the 500-metre skein, and the weight 
of the 476-metre skein is obtained by multiplying 
the preceding result by .952. From the foregoing 
it will be seen that to convert the old number in 
deniers d, and reciprocally, we have 


d = .952 x 18.82 ¢ 


whence d = 17.92 ¢ F_500 gr. x 767.76 metres 
and t = .558 d. E 453.6 gr. x 1000 metres 
t being the legal “count.” whence 
: ; F=0.84685 x E 
Passing to materials other than silk, as already | and 
said, these are estimated by the length of thread E=1.18113 x F. 


required to produce a certain weight, or, speaking 
more generally, the number of skeins of a fixed 
length to make up a standard weight. But as both 
the weights and lengths are variable, much confu- 
sion has resulted, which it is hoped will be re- 
moved by the unification recommendations of the 
approaching Congress. Pending this very desirable 


result, the work of conversion from one method to! small skeins, measures 10,000 metres ; No. 2 con- 


Re 


another is of general practice, and is done on the 
following lines : 

Assuming that in a first system the count of a 
yarn is N, and the bases of weight and length are 
P and L, that is to say that N skeins, L long pro- 
duce the weight P, then if u represent the weight 
of the length unit of yarn 


P=wzLN, 
when = P ‘ 
ice u LN 


In asecond system we should also have for a given 
yarn 

p=win, 
whence 

ws Pp 


nt 


in 
If it is assumed that in each case the value of yarn 
Is the same, then 
= 2 
LN in 
From this can be deduced the value of one of the 
numbers when the other is known, as well as the 
bases of the two systems : 
ete 
Nz a 
In the textile industry there are two principal 
systems of counting, the French and the English, 
for cotton yarns. In the former the count re- 
presents the number of 1000 metres in a 3 kilo- 
gramme ; the perimeter of the spool on which the 
yarn is wound to form the skein, is 1.428 metres, 
that is to say, there are 70 turns per 100 metres. 
In the latter system, called the cotton scale, apply- 





classes of silk, as well as to carded wool and to mix- 
tures of cotton and silk, the length of hank is 840 
yards, and the number is represented by the 
number of hanks per pound ; the perimeter of the 
spool is 1.5 yards. To convert the English into 
the French equivalent, or the reverse, the rela- 
tion is : 





In hemp counts both the metric and the English 
systems are employed. In the former the weight 
of the parcel of hemp is uniformly fixed at 10 kilo- 
grammes ; the number of hanks subdivided into 10 
skeins of 200 metres each, varies according to the 








use, French and English. In fact, there are 
two French standards, the new and the old. 
The former expresses the number of thousand 
metres in 1 kilogramme ; the latter—used in Ger- 
many as well as in France—indicates the number 
of skeins of 700, 710, 714, or 720 metres, accordin 

to different districts, per half kilogramme. A s | 
with a perimeter of 1.44 metres is used for winding 
the skein of 720 metres. The English system is 
known as the ‘‘ worsted scale,” and is employed 
either for plain, combed, or twisted wool yarn ; it 
is represented by the number of small skeins of 
560 yards in 1 lb. te we To convert the kilo- 
grammetric standard K equal to the number of 
thousand metres in a kilogramme, to the old French 


whether the small skein of 700, 710, 714, or 720 
metres (F, F’, F’, F’”’) is used in question : 


count the following constants are used, according to 





count. Thus No. 1 containing five ] F = 0.7143 x K K=140 x F 
oe F’ = 0.7042 x K K = 1.42 x F’ 
F” = 0.7002 x K K = 1,428x F”’ 
ae F’” = 0.6944 x K K = 1.44 x F” 
For the conversion of the kilogrammetric count K 
into English equivalents we have : 
E _ 453.6 gr. x 1000 metres 
K 1000 gr. x 512 metres 
a whence 
] E = 0.886 x K 
and 
K = 1,128 x E. 
¥ As examples, a yarn rating as 50,000 metres per 
kilogramme gives the English count of 44.3, and 
































the English count 40 corresponds-to a kilogram- 
metric Tength of 45,120 metres. Practically the 
English count 100 gives 113,000 metres (the exact 
length is 112,800 metres). For the conversion of 
the English number E into French numbers F, F’, 


(See — LES F’, F’”, according to whether the lengths of skeins 
= 4 N I . 
ca) : are 700, 710, 714, or 720 metres, the following 
constants are used : 
= 0.806 x E E = 1.240 x F 
= Wr =o xe w= 1968 x Fe" 
“, i 2G x = 1, x 

WAH XO i F" =0.78xE E=1.275 x FP", 
9.3 For the counts of carded wool, both the French 
ee é and English systems are in use. The former as in 
i J the last case, depends on the number of thousand 








| ioe 
\ Se 


taining 10 large or 100 small skeins, is 20,000 
metres long; No. 3 containing 15 hanks, or 150 
skeins, measures 30,000 metres and so on. 

The system employed for linen thread is uni- 
formly English; in this the thread is wound in 
skeins of 120 metres on a spool 2.5 yards in Yer 


uniform, but the weight varies in an inverse 
roportion to the number; thus 100 skeins of 
No. 1 weigh 540 kilogrammes ; the weight of No. 2 
is one-half of this, or 270 kilogrammes ; No. 3 is 
one-third, and so on. In order to ascertain the 
weight of a parcel the standard weight of a parcel 
No. 1 must be divided by the number of the packet 
being weighed ; for example, 100 skeins of No. 12 
weigh 540 +- 12 = 45 kilogrammes. The conver- 
sion of the kilogrammetric into the English nume- 
ration, or the reverse is as follows : 
E = 1.666 x K 
K = 0.60746 x £ 


In the wool standards distinction must be made 
between that of combed and that of carded 


metres per kilogramme, but unfortunately old 
methods are also in vogue. Thus there is a special 
system largely followed at Elbceuf, where the unit 
of weight is the livre of 500 grammes and the unit 
of length is 3600 metres (3000 aunes). This con- 
stitutes the ‘‘ current pound,” and is the basis of 
the system; it is divided into quarters of 900 
metres and into ‘‘sons” of 90 metres. The wind- 
ing spool, the perimeter of which is 1.50 metres, 
is fitted with a counter, which strikes a bell at each 
sixtieth revolution ; this marks the completion of 
each small skein of 90 metres. At Sedan there is 
in use a somewhat similar method, but less com- 
plicated, in which the standard is the number of 
skeins of 1256 aunes (about 1500 metres) contained 
in the pound of 500 grammes. 

The English method conforms to that in use for 
cotton—that is to say, the count is fixed by the 
number of hanks of 840 yards in a pound. From 
this it results that the count 50 (English) of 
carded wool corresponds to No. 75 of combed wool. 
With the following constants the kilogrammetric 
number K is converted into the English numbers 
and reciprocally : 


E _ 453.6 gr. x 1000 metres 





meter. Twelve such skeins form a hank, an K 1000 gr. x 767.76 metres 
hanks make the standard parcel. In French equi-| whence 

valents the small skein contains 274 metres, the E = 0.590 x K, 
large skein or hank 3290 metres, and the parcel | and 

329,000 metres. In this system the length is K = 1.692 x E, 


Did space permit, the consideration of this in- 
teresting and complicated subject could be en- 
larged to fill a volume. The merest outline has 
been attempted in the foregoing paragraphs, with the 
twofold object of showing how necessary are the 
labours of the coming unification Congress, and how 
much ingenuity must have been expended in the de- 
vices for rapidly measuring counts, and determining 
the standards of various classes of yarns. Already 
the Textile Building of the Exhibition contains 
good examples of this detail in a great industry, 
and no doubt, as time goes on, those now in place 
will be supplemen by others. — Thus, the 
Chamber of Commerce of Lyons exhibits models of 





wool. For 





ing, however, not only to cotton, but to some 





the former two systems are in'andt 


the a tus for testing the condition of silk yarn, 
insane of moisture it contains, that is used 
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in the public establishment of which the Lyons 
Chamber of Commerce has charge. 
The leading feature of these apparatus consists of 
a series of stoves in which the samples of silk to be 
dried are suspended to the arm of a balance by a 
thread that passes through the cover of the stove. 
By this arrangement the weight of the silk can be 
ascertained at any moment, the process of drying 
watched and recorded, and the final weights taken, 
after dessication is complete, the hot-air supply 
being shut off at the moment of taking this last 
observation. The progress that has been made is 
illustrated by a series of reproductions, the first of 
which dates back to 1840; it is shown in the dia- 
ms, Figs. 1 and 2, and consists of an inverted 
bell with double sides C, the top being furnished 
with a cover H. The samples of silk to be dried 
are suspended in the bel! as. shown, where they 
are subjected to a temp»rature a little above 
100 deg. Cent., sufficient to expel all moisture 
and reduce the samples to a state of absolute 
dryness. In this condition the absolute weight 
is obtained by the balance, and the weight of 
the whole parcel is estimated from the sample. 
To this absolute weight a certain amount of 
water is added, corresponding to that which 
exists in commercial samples, and in this way the 
normal weight is obtained as a basis for regulating 
the conditions of manufacture. In this apparatus 
it will be seen from the section Fig. 2 that a pipe 
is introduced in the double side of the bell to re- 
ceive and carry off the steam or moisture that is 

















-x- 



































































ASAE 2 BFF 























ENGINEERING, Aprit 27, 1900. 





ACROSS THE R 


ARCHED BRIDGE 








+39.00 8.P. 


r 
—-+ 
. 





ui i 
aA H--F.80 he 7.80 = ten aman 31,20 


i] 
! 


+ 
—_+ 











a 

| ‘| 
ss 

3 











ha. 2042 Ban0-+ 4.0047 %-4.20- 


— 



































Fux 82. SECTION GH. 











R 


VE AT BONN; THE 


we Page 545.) 











FALSE 


WORK. 


Joint w, 





SECTION A.B. 


SECTIO 


N C.D. 
e—--—--- 12.0 





woe -----—--—--- 


Fig 76. 














-------------- 34.10 


Joint f: 
30x30 





oh 25+25 
he 























Scale 
0 ] 














for Details Fig 78. 
2 3 4 5 Metres 

















3.03.0 + 3. 


























Fig 85. secriony.« 























~~ MUOM UASTIVA AHL -NNOG@ LV ANIHHY AHL SSOUOV FWVIdUIldd Ganda Vv 


aaa aa 
papeenerneteemmnnemeenmneei ene 















u) 
z 
3 
es) 
3) 
Zz 
O 
a 
es) 


APRIL 27, 1900.] 











per yim peyured puv Ajeornerpéy poqoatt o10Mm 
sy1un oy} {deat zo pret Aq qaodsuesy 103 e[qezIns 
‘sjrun ojuT poqyvivdes pue ulvZe pojunouisip sum 
Jopns oy], “peyunoul eq plnoo Jepns ureu & Jey 
ery ‘eperyioig ye ‘eygnYsSunUgOH ony) ey} JO 
SqIOM OY4 4B 10430303 poezfoq Apsviodue; sem ‘[10 
peosul] 73M poysIuIvA pu pouvep ‘y10M]9048 OT], 
*PeYOo]I0Ao 4OU G10M 
byOvqMuIp sz YSnoys[e ‘uodn pepicop sem emoyos 
481g OY} SUOS¥EI OSOY3 IOg ‘owTy oUuO 4¥ posmnber 
wooq eAvy plnom spuvy eiow Auepy ‘reef s9yjouR 
UI eINgonIqs1edns 9y4 YALA [Vep 03 pus ‘veh OU UT 
Ajsnoeuvqjnuis sieid Inoj oy} YysIUG 037 81039819700 
ey} pestjqo oavy Ayeorjoevid prnom ued 10998] 
eYyy ING =“ pezezsflowy Youur yore oy Jo Uo0r}00I0 
ey} pue ‘pouesse, Ueeq eABY plnoM seT4;NOIWIp 
qaodsuviy oy poeqyoidui0o ueeq jysiy pey seyoie 
Opls Oy} J] “YlOM es[ey O43 UO 19y30F03 poutof 
Apvuruitjead pue dn poss, oq 03 pey pu ‘4¥0q 
4q poatiie soooid uom Aavey eyy, ‘uoreZtavu 103 
uedo doy aq 03 pey sjouueyo eprs oy} sev ‘e10ys 044 
YA UOT}SUUOD JOATI ynq eUOU py soqIs O49 ‘Aum 
-P¥Ol 94} JO [EAT OY FNOGe 07 posivi sicid oY pus 
‘yuns Zuteq e10M sie1d oy} JO SUOIZepUNo; Oy OTT MA 
“eSVJUVAPESIP 4VOID EUO POA[OAUI eUOYOS [eIOUEZ 
SIU], ‘“WOsvul pus yoo}IYyOIe Oy Joy Aporyo ‘x10M 
19490 pourlvuler e104} pus ‘poaed sXvm peor oy ‘dn 
ynd oq 07 pey soyore epis 043 ‘gggT ‘Tudy ur ‘1v0d 
puooces ey} JO UOKeUIMIE} 943 JaIsy “poyo[duIOD 
Yous Ulvul O49 Mes OsTe YOIYM ‘rvok puooes OY} UI 
q[Ing e10M squow4nge eyy, ‘sio1d oy3 Surpping Aq 
pue ‘epis uuog Jemol[eys oy} uo Ageiyo ‘sjauueyo 





e[qesiavu BuiZperp Aq dn uoye, sem reek 4sIy 
SUL, “eSptiq ey} JO UOT}eIe OY 07 Mou Seed OM 
“UOT O18 SUOSYIP 
OY} : SJOALI OY} IOAO poxyY or ‘spejzod ey} Ul ‘pus 
‘reddoo puv uodl UI poys0M ore sUOTzeIODep eT, 
‘uuog jo Aqyediorunut 049 jo suze jo 4800 eY4y 
syueseides ‘s1vq [¥OI}I0A WI0YsS PUB [eyUOZTIOY Buoy 
YJIM S809 944 YJoUIOpUN plEYy oNnj{q oy} UI ULI, por 
ey], *o78I4SN{]I you Op om Yyorys [vyJud Jey}O eY4 
jO suoreiocep pue sdiys dy} sou “(ajup goF oBud 
‘pq *31q) teya0d euo 044 UO suUMOID [vANGI pus ‘SUOT] 
‘se]3ve pernofoo-4e3 oy} jo Surdnoi3 ssojesues 943 
OIIUIPs JOU Op eM ING = *SHIOM OFS PUB [VOU 944 
UI 440q ‘sIoMoG puv Seavey jo ‘A194 S71 pus oulA 
pue SsoUIA JO opeul useq svy osn Suisvejd Area VW" 
“*gUOSVIp 043 Jo sould oy] oye} SUIgIIS OIPTeJoY QUEUT 
-yuvquie eulyy 944 mA) ‘spveq exI][-Zop ey} uO 
8189 044 JO quoUIdOTeAOp SuIzeMe OY} ‘10YZIN; ‘pus 
‘Aousryep sty} gyno sZuizq ydeaZojoyd eyy, ‘S897 
-rpoq Ajyeorjovid ‘soinyver0 snotovi0a Apna [[® OXI] 








: ABSer08. AT[NjJAvoZ nq ‘sSurm ‘smvejo ‘y{009 ‘peoy [|e 
erem AOYT, “4OUI9Xe eUIODeq sey SUOZ¥IP EY} JO BOI 
ey} Aya ‘pueysiopun om ‘Z) “S17 oulMeXE OM TOY Ay 
‘suoSeip y4IM syodered 049 Jo expe JaMOT OY} Bulut] 
Ul opngzi7e18 Jo espndurt jvinqeu v 0} UOISSeIdKe OABS 
‘eroyjorey} ‘481448 eYyT “guiod Suyayws sty uuog 
epeul eABY jou prnom Ajr1owI0; oy ‘sTeyUCYyoRIG 
ey} 0} JogIstA w AueUL opInd ][IM oSpliq Mou 
9y4 48y3 pezorpoad eq Ajoyes Avur yy ‘nUOg jo 9Y%I8 
ut ‘Zeatt 049 dn aoysiy. ‘ouryy ey jo YUL jeneg 
ey} Uo pezengis (sotzienb efqunteA YIM) eS1IQes 








-Waqetg oTuvoTOA GoU0 ‘enbseanjo1d ey} Jo soucuTMoId 


“OE pus ‘gf qorepy ‘6 Arens 


-Q9,f_ Jo sonsst ano uF sopoHjre snOLAeId OO, « 





aendod ysour ey} st (yooy s,u0seiq]) sjeyuoyourg 
ey, “Surystuozse you st ‘syuounfer ut dn poyorww 
ueeq eAvy pnoys uoSerp ey} 4eyy, ‘Suroeq 
pum ey} jo [eyiod 043 pue ‘siojonpuoo [eLIOe 
ey} jO s}sevur ‘suJojU¥, ‘syodvivd ‘sjoyovI1q 943 
uo AjTureur Aouey 11043 postorexe oAvY systyI¥ OU, - 
*Aresseoouun Suloviq pura 10y31nj Aue sepuer 807d 
epjong ey} ‘ ARMpvor eyy jo siepus [euTpNzZuoT 
243 Aq peyoouuoco ere yorym “yZtey ur (“ut 4°21) 
serjeullTfiM Qgp O39 dn siepmS ssoro eyy y10ddns 
suooq seddn ey, ‘y}8uae] ur(‘urg “33 QT) sexjou 
GB's Youe ‘sjouvd OT OUT poplarp st puv ‘sBuLIvEq 
qySie YIM ‘sIopm1S inoy jo sqstsuco uUOg 4% 4UOUI 
-yURqUIe OUTYY OY} 10A0 Youv oY], “s[Tejop mos (FFG 
eSed) TL, 03-99 ‘S3Iq “eT#os peonper ¥ UO ‘yore UTeUI 
049 JO SJUSUIOSUBIIY 94} [[wOeI SSuLIvEg pue soyeTd 
“epjong ‘s#ujowq pus ‘siepaig, “yyedyooy ey} jo 
SIOPIS JeuUT oy} 0} puodsezi0o pu ‘Aempeor oY} Jo 


| S1ops3 [BUTpNySuoT U0; yore epts eyy Jo s1equICUL 


Jeddn eyy, ‘youe uleu 943 jo esoy} 03 uoMrsod 
-ejanf ur ‘og your, jo onsst ano ut ‘ep ‘SI 
ur ueals ueeq Apvore osvy sicpiis xoq oy} 
jO SUOISUSIpP SMOG “YorR uTeUI 944 JO 3eY) JTVY 
St Jequinu Iey4 f yyBudT (‘ul J “45 GZ) SeIJOUI g*Z, JO 
yore *10y3009[8 OAloMy ‘sfouvd O7UI peplArp FI OXI] 
O18 PUL *YOI UIVUL 94} S[qQuIOSeI SOYoI" OpIs BH], 
(‘B1b and woul ponurquog) 


*ONIHY FHL YAO SANdIud CHHOUV 


“18 ‘Old 





puodser100 eG, “804 IZ ZZ ‘T. 
Omg 48IY 043 Ul UINIZjeg Ul. 
uoronpoad ey, —"KAlNTag NI SIG 





(“‘panusquoo 99 OL) 

*ml00] OY} 103 Apvor opeu Zuteq Mey} 03 101d 
‘sured puv spvery} e719x03 jo Suye[NFer oyy yelgo- 
T1043 Joy Suravy ‘sewysnpuy eyyxey, jo Suippng 
04} Ul UMOYS CIB YOIYA squowNsysUl puY snqeiedde: 
JOYJO JOpTsUOS [ILM Oa O[OIJIE JOYIOUY UT “peotjou. 
eq poou 4vyy seouvtjdde esey} jo seltos oy3 seqord. 
~mivo “peyiqiyxe St Yorym ‘snquavdde sy, “peuinq, 
©q Poo ysNp [KOO JO eYOO YOTYM OI poppe sear. 
eovuiny & pue ‘edomaue Suyonpuoco-uoU & Ul pose> 
-UO OS] BUM I94,0001 CYT, ‘“pider e1ow uO4eIedo 
ey} pus ‘uIOjIUN e10U oINgvIeduIE} O43} Zulsopuer 
SHY} ‘oUN]OA JOZI] & Ul peMog Are 40y O43 yorya dn 
‘19q 049 UT coeds Je[NUUY Ue ZUTABE] ‘eACSTS B YALA 
seqn} I1e-30y 043 poowder oy ‘ sngeavdde Zurdsp eyy 
ul SjueWOAOIdUIT 4UBIIOdUT ‘UIqoY “JT JO UOTZeIedoO. 
-09 94} YA ‘peonporur “yueuIYysITq ese suOATT OY 
JO 10}00I1p guosead oj ‘ertoUe_sey, “J 98ST UL “Av 
8}I Uo ofdures oe ysno1y3 Surssed mv 043 ‘Aouwtyo ve: 
YIM poqoouuoo Suruedo ue ySnoayy mney ey} wWoIz. 
4no UMLIp SI pus ‘seqng reddoo jo sertes @ Aq 10410004 
049 jo qaed 19ddn oy} 03 p92] SI og 9400 B UOT SuIMOD.- 
JIG pozwoy O43 YOIY A Ut WLIO; STY} SeqeIZENIT! “EFG Oded 
‘g “Big t zorieg pur joqeyey, “WW 4q ‘ggg Ut ‘od4. 
Arvequoule}9 94} Woly peyeiLgyS Poy qiyxe Os[e st 
ulIO} Joyjouy ‘Saidap jo uotyvsedo_oug Ul pozBoqty 


“MHOM ASTIVA AHL *-NNOG LV ANIHY AHL SSOHUOV ANGINA CGCAHOUV 


RR SS 











LL Ete 








546 


ENGINEERING. 





[APRIL 27, 1900. 

















lead. The false work between the river piers was 
put up in 1897, and shifted over to the abutments 
in the same year. The diagrams of the false 
work, Figs. 73 to 86, on our two-page plate, are 
well worth a close inspection. The trans- 
verse rows of piles for the main arch corres- 
pond to the girder panels, but are 5 ft. out of 
the planes of the verticals. Of the seven lon- 
gitudinal rows of piles, five were driven first, 
and the two outer rows, with their struts, added 
afterwards to increase the stability of the structure. 
With regard to the normal to the longitudinal axis 
of the bridge, each single pile was braced to two 
double piles, about 15 ft. distant, by means of four 
stringers. The diagonal tie-rods, with screw adjust- 
ment (Fig. 73), belong to pairs of the same longi- 
tudinal row ; they were attached to collars around 
the head and the foot of the piles ; the upper collars 
were bolted down, those below did not require any 
fixing. Two travellers (Figs. 73 and 75) were 
moved on J-beams, placed right at the top of the 
structure, 12 metres (39 ft.) apart. Two waterways 
had to be kept clear for the river traffic. This 
necessitated an interesting structure of timber, 
iron plates, and iron rods, details of which can be 
seen in Fig. 78. Special protection had also to be 
provided for the false work on the up-stream side, 
as the Rhine currents are very powerful. For 
this purpose fender courses were pushed at acute 
angles up-stream from the three divisions of the 
false work ; Figs. 74 and 77 give particulars of one 
of these courses. There will be noticed on each side 
seven, and counting the apex, eight groups of three 
foc and struts held together by rings and bolts. 

our parallel rows of wires were stretched along 
the inner inclined struts, and booms were fastened 
along the outer rows. 

The false work of the side arches (Figs. 79 to 
82) was built on the same plan, and was once 
put to a severe test. Durimg this period, river 
steamers were calling at a pier some way above 
the bridge on the Bonn side. On Whit-Sunday 
the Humboldt was just landing passengers, when, 
through some accident, the captain lost control over 
his boat, which the current swept down upon the 
fender course. One of the bollards was knocked 
over, and the wires were broken ; this check pre- 
vented further mischief, although the boat was 
wedged in between the piles, as indicated in Fig. 80. 

The false work supported two main working plat- 
forms. The lower platform was placed about 2 
metres (64 ft.) below the upper edge of the road- 
way. It had the full width of the roadway, except 
near the piers, where it was narrowed down to 
8 metres (26} ft.) The staging for the main arch 
rose with the different panels, which it followed on 
both sides in a width of 3.5 metres (114 ft.), 0.7 
metres (27.6 in.) below the lower member of the 
girder ; these stagings are shown in Figs. 73 and 
76. Two revolving jib cranes of 8 tons capacity 
took the steelwork from the boats. Part of the scaf- 
folding of the Beuel river pier had been left in posi- 
tion to serve as crane staging. On the Bonn side the 
one crane had to be put on a special crane bridge, 
and the other on a staging near the embankment 
arch. Thus the steel was taken up by one crane, 
put on a truck and wheeled, and again lifted by 
the second crane, to be deposited on the working 
platform. Here the travellers already mentioned 
came in, these being actuated by winches; fully 
loaded with 8 tons, these travellers weighed 45 tons 
each. Figs. 83 to 86 refer to the false work of the 
Bonn embankment. In Figs. 73 and 74 it will 
be seen that the longitudinal axes of the piers do 
not coincide with the axes of their beton founda- 
tions ; the reasons for shifting the piers inward 
have been pointed out. 

The main arch erection was carried out in the 
following manner : The bearings having been fixed 
in the piers, the first two panels were put up with 
their wind bracings, the portal at vertical 2, and 
the corresponding part of the roadway, all prelimi- 
narily — and bolted together with the greatest 
care. The roadway with its wind bracing was then 
continued, starting from the portal on the Bonn 
side, over its whole length, but for the time only 
in half width of 7.2 metres, leaving the footpaths 
till later. The auxiliary rails could now be trans- 
ferred from the staging over to the roadway. The 
arch girders were then advanced simultaneously 
from both sides with their wind bracing and sus- 
pension rods. At the end of the tenth week the 
arch was nearly closed. After careful re-levelling, 
exact measurements were taken of the gap, and 
the closing segments finished in accordance. Thus 





the stage represented in the photograph, after 
which Fig. 87 has been prepared, was reached at 
the end of the twelfth week of the erection. The 
arch closed, the roadway supports were so far 
lowered that the central part of the roadway 
obtained freedom of motion, and that the arch 
girders could freely yield to temperature stresses 
without detriment to the suspension-rods. The 
riveting of the arch accomplished as rapidly as pos- 
sible, the girders were lowered on their bearings. 
This was the moment when the preliminary wedges 
of the bearing saddle were replaced by permanent 
wedges, finished toaccurate measurements. The arch 
had been resting on jacks, standing on the false 
work, and on wedges driven between the jacks 
and the verticals of the girder. The wedges were 
first withdrawn. ‘To watch the effect of the lower- 
ing of the girder on the piers, accurate levels had 
been sunk into the piers in the longitudinal axis of 
the bridge. A deflection of these levels by one 
division of 3 millimetres signified that the pier had 
yielded—tilted outward—by 1 millimetre reckoned 
at the height of the bearing, and by 1.4 millimetre 
at the height of the roadway. The Bonn pier had 
already shifted by 6 millimetres (} in.) before letting 
the arch down, owing to the expansion of the iron. 
The lowering itself caused a further movement of 
3 millimetres during the process, and of 4 milli- 
metres more during the subsequent 24 hours. This 
was succeeded by a further gradual yielding of 
4 millimetres extending over the eight months 
before the completion of the side arch, during 
which period the pier was exposed to the one-sided 
thrust of the main arch. This total tilting of 6+3 
+4+4=17 millimetres (0.67 in.) was reduced to 
12 millimetres (0.47 in.) when the side arch had 
been lowered on its bearing. Simultaneous ob- 
servations on the Beuel pier gave lower numerical 
values. 

The paving of roadway with Swedish fir blocks 
and the asphalting of the footpaths were the last 
things done to the superstructure of the bridge. 
The iron had after erection again been coated with 
red lead and two layers of paint, and shines now in 
a greyish green. The firm of R, Schneider, of 
Berlin, was represented by engineers Steiner and 
Gadow, the Gute Hoffnungshiitte by the manager of 
their bridge department, Professor Krohn, and by 
engineer Riensberg. The false work was put up 
by Hanebeck, of Dortmund. The chief architect 
was Bruno Moéhring, who, as we stated in the 
introduction, participated in the prize design. The 
sculptor was Brasche ; the models were supplied by 
Riegelmann, the iron decorations. by Hillerscheidt 
and Kasbaum, all of Berlin. Mr. Frentzen, who 
acted as superintending engineer-in-chief to the 
town, deserves mention also as the author 
of the technical part of an excellent detailed 
monograph on the Bonn Bridge, which has guided 
us in this descriptive notice. The archzeological 
finds have been carefully preserved. Most of them 
belong to the late Roman age, and contain Roman 
and German relics, urns, pottery, bones, &c., 
strangely mixed in peculiar circular pits, sunk 
about 5 ft. into the alluvial soil. Eight of these 
pits were fully explored. The absence of orna- 
ments and of coins would tend to indicate that 
the Roman settlers were not of the wealthy class. 


(To be continued.) 
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Untit the present, Paris has remained without 
any line of railway that can be called metropolitan. 
Each of the great railway systems of the country 
—— an extensive suburban ,veseau, which, 

ing to a large extent connected one with 
another, give good railway accommodation for the 
large traffic in the outskirts of Paris, and each 
system owns its own great terminal station in the 
French metropolis. But with the exception of the 
Gare St. Lazare, the terminus of the Western 
Railway system, none of the main lines approach 
the heart of the city. The name of the Ceinture 
Railway exactly defines its character and its useful- 
ness ; it encircles the City of Paris, and has since 
its construction been overtaken by expanding 
suburbs, but its comparatively remote stations, and 
the long journeys involved in passing from one 
point to another on the opposite side of the belt, 
prevent the Ceinture from serving efficiently even 
as an ‘‘ outer circle ” line. 

The growth of Paris, its constantly increasing 





traffic, and the insufficiency in the means of circy- 
lation, have at last made the question of an urban 
railway system one of capital necessity. The 1900 
Exposition, which will bring vast crowds together, 
who must be moved to and fro, has greatly stimu- 
lated action in this direction ; certainly this is the 
case with such lines as could be made to converge 
on the Exhibition, and which will therefore facili- 
tate the movements of the unusual crowds. 

There exists at present along the south bank 
of the Seine, a railroad that terminates at the 
Champ de Mars, which, in ordinary times may be 
regarded almost as a suburb. This line was in- 
tended to serve the western section of Paris, and 
that portion of the city on the left bank of the 
Seine ; it is known as the Moulineaux Railway, 
because it goes to a little town of that name ; but 
in reality its first section, that which runs from the 
Champ de Mars to the fortifications, and therefore 
to the Ceinture Railway, was made to serve the 
1878 Exhibition by connecting the Champ de Mars 
during that year to the Ceinture. By it, trains 
running on the Ceinture, which has a connection 
with the Gare St. Lazare, brought visitors rather 
circuitously and tediously to the Exhibition. In- 
convenient as it was, however, the route was very 
largely used by visitors, for Paris was still worse 
provided with means of transit than it is to-day ; 
the same story was repeated at the Paris Exhibition 
of 1889, in spite of the fact that the tramway system 
had been greatly increased ; but in consequence of 
low speeds and relatively long intervals between 
the running of cars, this means of circulation was 
very imperfect. During the present year it is ex- 
pected that the Champ de Mars Railway will deal 
with an enormous number of persons, modified and 
greatly improved as it has been in many ways. 

Some years since it was decided to bring the 
Moulineaux line nearer to the centre of Paris, as far, 
in fact, as the Esplanade des Invalides, which will 

lay so important a part in this year’s Exhibition. 

t is true that this location is far from being in the 
centre of the city, and it will be necessay, at a later 
date, to continue it so as to form a junction with 
the extension of the Orléans Railway now in pro- 
gress. But what has been done constitutes a most 
valuable addition to the means of circulation, for 
the new station is opposite to the Avenue des 
Champs Elysées, which may be regarded almost as 
a central part of Paris. This extension had been 
decided on before it was finally determined that 
the 1900 Exhibition should be held ; and when this 
decision was arrived at, the project assumed larger 
proportions. The final scheme comprised the con- 
nection of the new terminus, known as the Gare des 
Invalides, with the Gare St. Lazare, by means of a 
branch, which gave a shorter route than by follow- 
ing the Ceinture line to the point of junction at 
Moulineaux. The branch, starting from St. 
Lazare, follows the Ceinture line for a certain dis- 
tance, but quits it to traverse that part of Paris 
between the Ceinture and the Seine, and after- 
wards rejoins the Moulineaux line and its extension 
to the Esplanade des Invalides. This route will 
have the great advantage of relieving the Ceinture, 
which is much overcrowded during certain hours of 
the day, because where it is parallel with the 
Ceinture, the latter will be widened, and on 
leaving it, the new line will carry much of the local 
traffic. For the present year, at all events, it may 
be regarded as a special and independent Exhibi- 
tion line. The railway that has been constructed 
for this special purpose extends from the Espla- 
nade des Invalides, where there is a terminal 
station, to the Champ de Mars, where it joins the 
Moulineaux line. Visitors coming by the latter 
can, therefore, stop at either of the two principal 
centres of the Exhibition. This, however, is only 
a part of the whole scheme, which is known as the 
Courcelles and Champ de Mars Railway, Courcelles 
being the name of the Ceinture station, where there 
is a junction with the tracks coming from the Gare 
St. Lazare. The railway is naturally divided into 
two sections—one from Courcelles to the Avenue 
du Trocadero station ; the second, connecting this 
station with the Champ de Mars. It is in the 
vicinity of the Trocadero that the line ceases to be 
a widening of the Ceinture, and takes its own 
route towards the Seine. The route of the whole 
line is shown in the general plan, Fig. 1, page 548; 
while Fig. 2 is a section of that part between the 
Courcelles and the Trocadero stations. 

The works on this line have been heavy, and are 
of much interest. The first section has been in 
charge of M. Rabut, Ponts et Chaussées engineer, 10 
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the service of the Western Railway Company ; to 
him we are indebted for information, and for the 
illustrations accompanying this article. Along the 
whole length of the section—about 4000 yards—the 
work consisted in widening the original double line, 
either on one or both sides. For the greater part 
of the length the tracks are placed, one on each 
side of the old one, but between the Neuilly-Porte- 
Maillot station (see plan, Fig.3), at the Avenue de 
la Grand Armée, and the station of the Avenue 
Bois de Boulogne (see plan, Fig. 4), the two 
new lines run together and outside (in relation to 
Paris) the old line. This arrangement was rendered 
necessary by local conditions, but when the system 
is completed, the traftic will be so arranged that the 
Ceinture Railway shall still use the two central 
lines, whilst the outer ones will be reserved for 
the Courcelles and Champ de Mars traffic ; that is to 
say, that all trains running towards Auteuil and 
the Champ de Mars will occupy the inner track, 
and those going to the Gare St. Lazare will use the 
outer track. In each of the four stations belong- 
ing jointly to the Ceinture and the new lines, the 
two tracks over which trains pass in the same 
direction will be provided with island platforms, so 
that passengers will have no difficulty about their 
route on changing carriages. It is worthy of re- 
mark that, contrary to the general practice in 
France, the English type of raised platforms has 
been adopted, so that the platform, raised .85 
metre (33.5 in.) above the rails, is practically on a 
level with the footboards of the carriages ; there is 
no doubt that this departure from usual custom 
will be much appreciated, especially during the 
busy periods of the coming summer. 

Widening a suburban railway, and especially 
widening stations, is a serious matter when the line 
runs through property so costly as that traversed by 
the Ceinture, but very fortunately it happened that, 
almost without exception, the extra width has 
been obtained by cutting down the old slopes 
and building retaining walls. At stations the 
conditions were not quite so easy, but here, 
again, the necessary width was obtained without 
the purchase of land, by excavating beneath 
the roadway, and carrying the latter on brackets, 
which in some cases have an overhang of nearly 
10 ft. The great difficulty in executing these 
works lay in the fact that they had to be car- 
ried on without stopping the traffic, and that 
special arrangements had to be made for the 
disposal of the earth removed. The general plan 
adopted was to load the excavated material into 
trains of contractors’ wagons running on a tem- 
porary narrow-gauge line, and 
5 or 6 ft. above the ground. These were emptied 
into full-sized ballast wagons, standing on sidings 
previously constructed in convenient places, and at 
night, after the Ceinture traffic had stopped for a 
few hours, trains of these ballast wagons were taken 
over the railway to be used on the embankments of 
a branch line belonging to the Western Railway 
Company, in the environs of Paris. The brackets 
carrying the overhanging roadways referred to 
above, are constructed of reinforced beton carried on 
brackets of the same material. It was found difticult 
to make the brackets of stone on account of their 
dimensions ; the cost of beton was much less than 
that of steel framing; and the general effect is 
better than if a compound type of structure had 
been adopted. The toten brackets vary in depth 
and thickness with their length ; they are placed 
at distances of from 7 ft. to 10 ft. according to 
circumstances. Taking one of average proportions 
we find that it is 1.80 metres (70.87 in.) high, 
1.49 metres (59.66 in.) long, and .30 metre (11.8 in.) 
wide ; its framework consists of three round bars 
lin. in diameter ; the ends of each of these bars 
are bent round and held, the one to an anchoring 
girder by a round bar 1.25 in. in diameter and 2 ft. 
long ; the other, at the outer end of the bracket, is 
secured by a round bar 1 in. in diameter and 
11 in. long, placed horizontally. This last-named 

is held by two vertical irons. The lower of the 
two round bars in the bracket is supplemented on 


ote at a level of |: 


at all points of its travel. 
used, and the back gearing has a ratio of 11 to 1, the 
cutting speed intended being 35 ft. 
feed for the turret can be adjusted at will, to form 
obtained through a friction device, and is regulated 
by the handwheel shown to the front and left of the 
machine, The cross-slides for cutting off or for forming 
tools are provided with automatic feeds ranging from 
motions are provided with automatic and adjustable 
stops, and independent hand feeds. 


be given either by the large spider wheel shown, or 
by a worm and gear, which is useful in facing work. 
The thrust of the main spindle, and also of the feed 
shaft, is in eaeh case taken on ball bearings. 
following are some of the principal dimensions and 
particulars of the machine, the size of which is in- 
adequately conveyed by our engraving : 


used to carry a stone pediment to which an iron 
fence is secured. The foundation of the side walk 
is also of beton, strengthened by round bars con- 
nected to the framework just described. To com- 
plete the connection of the brackets with the retain- 
ing walls, toothed recesses are cut in the face of 
the latter. The beton employed is made in the 
proportion of about 600 lb. of cement per cubic 
yard of coarse sand, of which 40 per cent. will not 
pass through a sieve with a .005 millimetre mesh, 
and 60 per cent. of gravel varying from .05 
millimetre to .15 millimetre. This concrete was 
well rammed into mould, the stirrup irons being at 
first compressed by cords, which were afterwards 
cut, so that when they took their normal position, 
they still further compressed the beton. The 
process is that of M. Hennebique. 

It was not possible to execute all the work in the 
first section of the line in open cutting, as several 
avenues under which the Ceinture passes had to be 
dealt with, and various types of sections were 
adopted for these places, varying according to the 
levels ; these included masonry arches, reinforced 
beton, or girder-covered way. At the Avenue de 
la Grande Armée, on leaving Neuilly-Porte Maillet 
station, a section was adopted having iron plates 
and girders under the roadway, and reinforced 
beton to carry the footpaths; water and other 
mains gave considerable trouble, and involved 
special constructions. It was necessary also to re- 
construct the existing bridges, and on account of the 
greater span and consequent increased depth of the 
girders, the roadway had, in most cases, to be sup- 
ported on iron plates. 

Figs. 5 to 9, pages 548 and 549, are type sections 
at different parts of the line. Fig. 5 shows the 
facade of the Neuilly-Porte-Maillot station, and the 
arrangement of staircases and platforms; the new 
lines are placed outside the old ones. Fig. 6 is a cross- 
section through the Avenue du Bois de Boulogne 
station ; in this section the profile of the original 
work is shown by dotted lines. Fig. 7 is a cross-sec- 
tion under the Place Pereire, at a point where the line 
crosses over the Marceau sewage collector ; it will 
be noticed that the old work is in covered way, and 
the new lines in tunnels, one on each side; Fig. 8, 
a section under the Avenue des Ternes, shows a 
somewhat similar construction. Fig. 9 is a section 
beneath the Avenue du Bois de Boulogne; this 
shows the Ceinture line on one side, and the two 
new lines in the tunnel on the other. 


(To be continued.) 
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Number of steps on cone ... 5 
Diameter of largest step ... 16 in, 
Width of belt re ah pas 
Ratio of gearing - Illtol 
Floor space ... . 10 ft. by 

4 ft. 6 in. 
Dimensions of countershaft pulley _..._4-in. face, 

14-in. diam, 

Revolutions of countershaft per minute 334 
Weight of countershaft ) 7000 Ib. 


(about 
Weight, boxed forexport... .. .. ” 
Automatic oil attachments and special tools are 
sag scape by the makers when required. The agents 
or the machine in this country are Messrs. Buck and 
Hickman, of 2 and 4, Whitechapel-road, London, E. 





SOUTH AFRICAN DIAMOND MINING. 

THE present position of De Beers Consolidated 
Mines, Limited, is probably not exactly appreciated. 
The annual meeting for 1899 was held recently at 
Kimberley, and was distinguished by one of Mr. 
Rhodes’ brisk cheery speeches ; but nothing was eaid 
about the payment of a dividend for the second half 
of the year. The actual state of affairs is that for the 
financial year ending June 30, 1899, dividends were 
paid to the amount of 40 per cent. These dividends 
absorbed 1,579,582/., and an unappropriated balance of 
1,126,730/. was carried to the balance sheet. Nothing 
was said, however, in the directors’ report as to the pay- 
ment of a dividend for the six months ending December 
31, 1899. The unappropriated balance of 1,126,730/. 
would have been amply sufficient to provide for another 
dividend of 20 per cent., and the reserve fund (which 
is invested in British consols) stood at the close of 
June, 1899, at 1,179,557/. The financial position 
of the company is accordingly exceedingly strong ; 
but at the same time the fact cannot be overlooked 
that the company has been deprived by the war of 
the profits of nearly six months’ working in its 
current financial year. The average yield per load of 
blue ground at the De Beers and Kimberley mines in 
the financial year 1898-9 was 0.71 carat. The average 
value per carat was 1/. 9s. 7d., giving an average value 
per load of blue ground of 1/, 0s. 1ld. At the close 
of June, 1899, the quantity.of blue ground and lumps 
on the company’s floors, including the stock of the 
Premier mine, was 4,034,816 loads, valued at 1s. 6d. 
per load for the De Beers and Kimberley mines, and 1s. 
per load for the Premier mine. A new contract for the 
sale of diamonds was entered into with a syndicate for 
the year from April 1, 1899, at an increased price ; 
and, ‘‘ in view of the general prosperity of the world,” 
the directors are sanguine of making an equally 
favourable contract for 1900-1. During the past year 
the directors decided to proceed with cold storage 
accommodation and a dynamite factory. The cold 
storage was rendered necessary by the loss of cattle 








HEAVY TURRET LATHE. 
WE illustrate on page 537 a turret lathe of very 
exceptional dimensions, which has recently been con- 
structed by the Pratt and Whitney Company, of 
Hartford, Connecticut. The machine is designed for 
work on steel or cast-iron stock, 2? in. to 74in. in 
diameter; and thus its field of work commences where 
that of the usual type of modern turret lathe comes 
to an end. For work of such exceptional dimen- 
sions it is obvious that great rigidity is essential; 
and hence the headstock and bed hae: it will 
be seen, been cast in one piece; whilst the turret slide 
fits directly on to the bed, and is therefore firmly held 
A five-step belt cone is 


r minute, The 


008 in. to lin. per revolution. This adjustment is 


007 to .0025 per revolution of spindle. All these feed 


In the case of the turret slide, this hand feed may 


The 


for the article. 
factory, the De Beers Company will be independent 
of all European rings, and will have a ready market 
for tay surplus dynamite in Rhodesia and the Trans- 
vaal. 
the superintendence of Mr. 
had considerable experience in connection with dyna- 
mite factories in America, 


by rinderpest. The dynamite factory was neces- 
sitated by the creation of a European monopoly, which 
rendered it impossible for De Beers Company to ascer- 
tain from year to year what price would be demanded 
On the completion of its dynamite 


as been placed under 


The dynamite factor 
R. Quinam, who has 


Ay 








Siipe-Rvutz por Enainge CaLcuLaTions.—We have 


received from Mr. William J. Goudie, of Crosshill, Glas- 


OW, & specimen of an ingeniously arranged rule specially 


Soviet to facilitate the provisional designing of multiple- 
expansion steam engines. The instrument contains two 
slides and two sets of fixed scales. In all there are 
fifteen scales, and a number of reference points. By fol- 
lowing the directions accompanying t! ! 
of the calculations to fix the general dimensions of a pro- 


the rule, the whole 
triple or quadruple-expansion engine can be found 


inside of five minutes, and without the exercise of any 
mental effort. The scales are clearly printed on white 
paper, and are thus very easily read. 





Tue Late Mr. Anprew Barcray, F.R.A.S., Ena- 


NEER, KILMARNOCK.—We have learned with regret of the 
death, on the 19th inst., after a short illness, of Mr. 
Andrew Barclay, who founded a large engineering works 
at Kilmarnock, now carried on as a limited liability con- 
cern. Mr. Barclay, who was 86 years of age, was the son 
of a millwright, who, it is perhaps interesting to note, 
originated three-ply carpet weaving. The son, therefore, 
took naturally to engineering, and commenced on his 
own account, sixt 
donia Works, whi y c 
nection with the manufacture of pumping and winding 
machinery, giving employment to a 
Although they have for some time been owned by a 
company, u 
neer. He devoted much of his leisure time to astro- 
nomical work, and his mechanical ingenuity found scope 
is the manufacturing of telescopic and other a) 


years ago, and built up the Cale- 
came to be widely known in con- 


bout 700 men. 
arclay continued as a consulting engi- 


pperetus. 


orty years ago, he was elected a Fellow of the Royal 


Astronomical Society. He took part also in the admini- 
strative affairs of his native town, and was for a short 








each side by an additional bar, the whole bein Diameter of hole through spindle ot ie 

held Sapethes by stirrup irons. "This framework s = ee _— — be ec i ” 

encased in the beton, and the structure is stiffened Tenaale regan i milled. es 9 2 
three longitudinal girders ; of these, one is set Diameter of turret... ...  .. .. 16, 

at the back of the retaining wall, a second on the Distance from top of turret slide to centre 

edge of the side walk nearest the line, and the ofturretholo§ ... n,n eee Ay 

third at the outer end of the bracket. The first Distancefrom top of cut-off slide to centre ‘ 

of these forms the anchorage of the brackets, and nee ere ~ ieee SS 3" 

is built up of ; iameter of turrethole ... ... _ ... os 

: p of four round bars connected by stirrup Dimensions of spindle front bearing, 

trons and embedded in the concrete ; the third is 9§ in. in diameter deus osw. one ee ne 





time one of the magistrates. 
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THE PARIS EXHIBITION; THE COURCELLES-CHAMP DE MARS RAILWAY. 
(For Description, see Page 546.) 
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THE PARIS EXHIBITION; THE COURCELLES-CHAMP DE MARS RAILWAY. 


(For Description, see Page 546.) 
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Fic. 5. Cross-Section, Nevitty-Porte-Mat.tor Station. 
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few large buyers are now considering the purchase of 
materials so ie ahead. The only effect of the repeated 
predictions of lowering prices is that large con- 
sumers prefer to run low in stock, and buy from hand 
to mesh than run the risk they did last year of pur- 
chasing over a month ahead. It is given out to-day 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 18. 
Tux iron and steel situation has changed but little 
Within the past few days. Rumours are rife of a 
Weakening tendency for summer delivery, but very 








Fic. 7. Cross-Section, Prace PEREIRE, 


that the H. C. Frick Company, in conjunction with 
the Union Steel Company, will erect six enormous 
blast-furnaces, with a capacity of 600 to 700 tons 
each on the Monongahela River, 30 or 40 miles above 
Pittsburg. A large steel plant will also be erected 
there. The Carnegie Steel Company has already entered 
upon improvements that will cost 5,000,000 dols., in- 
cluding, among other things, the erection of a merchant 
steel mill 150 ft. by 600 ft. The new open-hearth mill 
near Pittsburg will be ready September 1. Steel 
billets have dropped 1 dol. per ton at Pittsburg, and 
large contracts are likely to be placed. Most other 
kinds of material are at the same level as a week 
o. Inquiries are being received for large quantities 
of structural material and plate, also for merchant bar 
and sheet iron. The outlook has materially improved 
within a few days. This fact points to the improba- 
bility of a permanent decline in prices. There is a 
slight decrease in pig-iron production, owing to the 
fact that a number of furnaces were unable to 
obtain a full supply of coke. Last week’s coke pro- 
duction was 216,000 tons. The Transatlantic demand 
for iron and steel ucts is te iret especially in 
the shape of inquiries, The shipments of pig iron would 
be much heavier were it able to obtain tonnage at fair 
prices. Inquiries for Pig iron foot up very large, but the 
general impression of the iron market is that downward 
prices are more probable than upward, and hence there 
is a hand-to-mouth buying in all directions. Produc- 
tive capacity, however, seems to be on the increase, 
particularly in iron and steel directions, Active pro- 
secutions are being made for the railroad building on 
a very large scale. Very heavy orders for electrical 
equipment have been placed during the past few days, 
and —_ plants have inquiries before them for sup- 
ea, which to all ap ces will tax their — 
he best opinion is that the policy of buying will be 
discontinued shortly, and that large consumers will 
appear about May 1, and place their contracts for the 
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latter half of the year. It must be remembered that 
the iron and steel industry is now practically con- 


trolled by six or eight consolidated concerns, and that 
their policy is not dictated by what may happen to- 
day or to-morrow. Gold and copper mining develop- 
ments are making great headway throughout the West. 
The rush to Cape Nome continues. A great deal of 
American capital is being invested in Mexican mines. 
Three or four railroads are to be built with a view of 
developing mineral resources in that country. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market. — About 10,000 tons were 
dealt in last Thursday forenoon. The tone was quieter 
and prices were better. Scotch was up 24d. per ton and 
hematite iron 34d. The market was flat in the afternoon 
and a larger business was done, the turnover being esti- 
mated about 35,000 tons. Scotch gave way 3d. per ton 
from the forenoon close, Cleveland 44d., and hematite 
iron 4d. per ton. The settlement prices were: Scotch 
iron, 74s. 74d. per ton; Cleveland, 77s. 3d.; hema- 
tite iron, Cumberland and Middlesbrovgh respectively, 
8is. 9d. and 87s. 6d. per ton. On the follow- 
ing forenoon the market was excited. Cablegrams 
were received from New York, stating that there had 
been a complete disruption of the billet combination, aud 
that the tendency of iron prices was downwards, though 
iron was scarce. The statements, it was remarked, 
did not hang together; but, all the same, they led to 
heavy selling, and prices were weak. About 45,000 
tons were dealt in. Scotch lost 1s. 34d. per ton, 
but at the lowest point touched there was a fall shown 
from the top figure recently reached of 4s. 4d. per 
ton. Oleveland gave way in the forenoon 104d. per 
ton, and hematite iron 1s. 34d. per ton. Buyers in the 
afternoon were offering 73s. 34d. per ton cash, and sellers 
wanted 4d. more per ton. The settlement prices were: 
733. 3d., 76s. 9d., 833. 44d., and 86s. per ton. On 
Monday forenoon the reports received from America 
as to further sharp reductions in the prices of material 
there had a very bad effect on the pig-iron market. 
Operators for the rise sold freely, and on the whole 
25,000 tons of iron changed hands. At the last 
Scotch iron was down ls. ld. per ton, and Cleveland 
and hematite iron respectively 104d. and 1s. 14d. 
per ton. In the afternoon the market was rather 
steadier, the feature being the bidding for hematite iron 
just at the close of the market, and the price rose 3d. per 
ton from the forenoon finish. Cleveland iron lost other 
3d. per ton, but Scotch was without further change. The 
sales amounted to 20,000 tons, and Scotch iron was sold 
down to 71s. 1d. per ton three months fixed. The settle- 
ment prices were: 723. 3d., 75s. 74d., 82s. 6d., and 86s. 
per ton. Tuesday’s market was very much better, 
and prices were strong, a fair amount of business 
being done. Scotch iron rose ls. 9d. per ton, Cleve- 
land 1s. 3d., and hematite iron 1s. 7d. per ton. There 
was a distinct recovery from the flatness of Monday, 
though the cabled advices from America were by no means 
cheering. It was thought, however, that the selling had been 
overdone. About 20,000 tons were dealt in. Scotch iron 
rallied 84d. per ton, Cleveland 9d., and hematite iron 74d. 
ua ton. The market was very strong in the afternoon, 

otch closing up on the day, Cleveland 1s. 3d., and hema- 
tite iron 1s. 7d. per ton. The turnover for the day amounted 
to about 40,000 tons, and the settlement prices were: 
74s., 763. 104d., 84s., and 86s. per ton. he pig-iron 


market was very active this forenoon and nearly 48,000 Th 


tons of iron changed hands. Prices were irregular, and 
there were sharp reactions. At the afternoon market 
25,000 tons changed hands, and Scotch iron fell in price. 
The settlement prices were: 73s. 74d., 76s. 74d., 84s. 44d., 
and 86s. per ton. The following are the prices of No. 1 
makers’ iron: Clyde, 903. per ton; Calder and Gart- 
sherrie, 91s.; Summerlee, 91s. 6d. ; Coltness, 93s. 6d. 
—ali the foregoing shipped at Glasgow; Glengar- 
nock (shipped at Ardrossan), 903.; Shotts (shipped 
at Leith), 92s. 6d.; Carron (shipped at Grange- 
mouth), 91s, per ton. Last week’s shipments of pig 
iron from all Scotch ports were as follow : To Canada, 
640 tons; to South America, 100 tons; to Australia, 110 
tons; to France, 165 tons; to Italy, 1630 tons; to Ger- 
many, 1440 tons ; to Holland, 470 tons; to Belgium, 165 
tons ; to other countries, smaller quantities; and coast- 
wise, 3115 tons, the total shipments being 7908 tons, as 
compared with 7019 tons in the corresponding week of 
last year. For the year up to last Saturday, the ship- 
ments amounted to 118,493 tons, against 80,155 tons for 
the corresponding portion of last year. The primary 
cause of the recent fall in prices in the Glasgow pig- 
iron market is doubtless the unsatisfactory American 
reports, and the dreaded advent of its formidable com- 
petition. Makers show but little disposition to fellow 
the course of the market, and, being well sold, their 
quotations remain practically unaltered. The furnaces 
in biast at the close of last week numbered 84, being one 
more than at the same time lest year. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 159,107 tons yesterday afternoon, as com 

with 165,898 tons yesterday week, thus showing an 
increase for the past week amounting to 6791 tons. 


_Pig-Iron Stocks—the Great Decrease.—Pig iron con- 
tinues to go out of store at an alarming rate, and Connal’s 
stores show a smaller quantity of the raw material avail- 
able than has been the case since the “‘ boom ” and famine 
days of 1875. In thatmemorable year Connal’s warrant 
stocks had sunk to 96,000 tons; to-day they are 159,107 
tons. Practically little or no iron is going into store, as 
makers can more profitably dispose of their manufacture, 
and until the speculative price of warrants sufficiently 





exceeds that of the market-for consumption, or until a lull 
appears in trade, there seems to be no prospect of pigs 
drifting into the store-houses. The low-water mark in 
1875 was su by a rapid flow, and by 1880 
Glasgow warrant stocks had swollen to 745,000 tons. 
Other six years saw them top the million tons, and high 
tide was reached in 1889, when nearly 1} million tons were 
in Messrs. Connal’s stores. After 1889 the quantities 
fluctuated till 1897, when a steady annual decrease set 
in, and now, as we have seen, the amount is 159,107 tons. 
The position is interesting, and doubtless but for the 
American factor, and the aloofness of the general public 
from the excitements of speculating in warrants—once as 
lively and as remunerative, or the reverse, as Kaffirs— 
the price to-day would be much higher than it is. 


Finished Iron and Steel.—Scotch manufactured iron.and 
steel makers have little fresh to report. The lack of new 
orders has been more manifest, the sharp set-back in the 
speculative branch having led to less eagerness to place 
new work. The set-back has come at a bad time for 
makers, as consumers were disposed at the meqeaniog of 
the month to accept the inevitable, and give out long-held- 
back contracts ; but now they are once more off, and only 
a general relaxation of prices will tempt them. The 
cost is eating into profits to an alarming extent. Indeed, it 
is hinted that so soon as some of the steel companies run 
through their current contracts, they will reduce their run- 
ning hours of work. Some of the tubemakers, it is said, are 
importing strips from America at 25s. to 303. per ton 
under Scotch prices, and it is also said that efforts are 
being put forth to further combine interests; and as 
recent fusions have left the trade in few hands, this 
should not be over-difficult. 


Glasgow Copper Market —Practically no business has 

mn done in copper during the week. The price was 
advanced 103. per ton on Tuesday forenoon, and in the 
afternoon prices were nominal, ‘[o-day the market and 
prices are merely nominal. 


Institution of Engineers and Shipbuilders.— The annual 
meeting of this Institution was held last night— Professor 
Archibald Barr, M. Inst. C.E., presiding in the absence 
of Dr. Robert Caird, F.R.S.E., president. The Lord 
Provost of Glasgow and several members of the Town 
Council were present. Mr. Archibald Denny drew atten- 
tion to the fact that the University of Glasgow had, 
since last meeting, conferred the degree of LL. D., on two 
members of the Institution, Mr. Robert Caird, president, 
and Mr. Andrew Stewart, who had endowed the chair 
of Political Economy, and done many other good works. 
He moved that the congratulations of the Institution 
be minuted. Mr. Foulis seconded, and the proposal was 
ne carried. The meeting approved of pro- 

ls to award the gold medal of the Institution to Dr. 
= for his paper of last session on ‘‘ Similarity of 
Structures,” and to give awards to Messrs. Matthie, 
James Weir, and Professor Arnold, of Sheffield, for papers 
read during the same session. Messrs. A. Denny and 
William Foulis were elected vice-presidents of the Insti- 
tution, and Professor Biles, Mr. Chamen, Mr. James 
Morrison, Mr. C. C. Lindsay, and Mr. James Weir were 
elected members of Council. The discussions on Mr. 
O’Brien’s paper on ‘“‘A New Balanced Piston Valve,” 
and Mr. Barnett’s, on “Typical Racing Yachts,” were 
concluded, and both gentlemen were thanked for their 
contributions. ‘I'he discussion on Mr. D. Cowan’s paper 
on ‘‘ Workshop Administration” was then taken, Mr. 
H. A. Mavor and other gentlemen taking part in it. 
Then came an elaborate paper on ‘The Main Drainage 
of Glasgow,” by Mr. A. B. Macdonald, city engineer. 
e Lord Provost and two of his colleagues spoke in the 
discussion, which was adjourned to a special meeting, 
along with Mr. Cowan’s paper. 


Shipbuilding Contracts,—Orders for three sailing ships 
have been placed with Port Glasgow shipbuilders. 
Messrs. William Hamilton and Co. are to build two— 
one a three-masted steel sailing ship of 3300 tons carrying 
capacity, and another capable of carrying 5000 tons dead- 
weight and to have four masts fully rigged. This vessel 
is about equal in carrying tonnage to the Palgrave, built 
many years ago by Messrs. William Hamilton and Co., 
and which was for many years the largest sailing vessel 
afloat.—Messrs. Russell and Co., Port Gl iw, are to 
build a steel sailing ship to carry 5900 tons deadweight. 
Whether this vessel will be a full-rigged sailing ship or 
have five masts has not yet been decided. These ships are 
all for the Anglo-American Oil Company, and will beem- 
ployed in the transit of oil in case from America to ports 
in the Far East.—It may be mentioned, in the absence 
generally of orders for sailing ships on the Clyde, that 
with the foregoing there are now five sailing ships 
on order with Port Glasgow builders.—Messrs. Robert 
Duncan are completing a specially designed schooner 
for Honolulu owners, and there is another being con- 
structed in Messrs. William Hamilton and Co.’s Glen 

ard. — Messrs. A. Rodger and Co., Port Glasgow, 

ve also orders to build two steamers of dimen- 
sions, and one smaller. One of the steamers—the largest 
ever constructed by this firm—is for Mr. Hugh Hogarth, 
of Ardrossan and w. 


Locomotive Contracts.—Messrs. Neilson, Reid, and Co., 
Hyde Park Works, have just closed a contract for 25 en- 
gines for the Cape Government Railways, and one for 29 
engines for the Burmah State Railways. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Shefield District Railway.—His G the Duke of 


Portland, K.G., will formally open the Sheffield District 
Railway cn Monday, May 21. The date of opening for 
public tratiic will be announced by the Lanc 


ire, 





Derbyshire, and East Coast Company, who will work 
the line, at a later date. 


The New Vickers-Maxim Gun Mounting.—The new 
Vickers-Maxim mounting for 12-in. naval guns has suc- 
cessfully ed its tests, and will be supplied to all battle- 
ships of the Irresistible type. Owing to the arrangement 
which enables the gun to be loaded and at any 
angle, this is the most rapidly working heavy gun in the 
service. The new Armstrong 12-in. mounting, tested at 
the same time, has also been approved for use in battle- 
ships of the Formidable type. It is fitted with an in- 
geniously combined rammer, which, simultaneously with 
the loading, cleans the breech by means of a brush. 


Miners and the Midland Railway Company.—A ques. 
tion of importance to miners and other workmen who 
travel by train to their daily labour came before His 
Honour Judge Raikes at Barnsley last week. Four 
colliers sued the Midland Railway Company to recover 
7s. each damages, they having lost a day’s work on 
December 18, owing, they contended, to the failure of 
the —— to run their 5.15 a m. train from Barnsley to 
the Carlton Main and Monk Bretton collieries, where 
plaintiffs were employed. The evidence showed that the 
men bad taken weekly tickets, and that on the date men- 
tioned with some 500 others, they went to Barnsley 
Station with the intention of proceeding to work by the 
5.15 a.m. train. The latter, however, had not arrived at 
6.30 a.m., and knowing the rule of the collieries that they 
would not be allowed to descend the shaft after 6 o’clock, 
the men returned home. The submission on the part of 
the railway company was that there was no contract to 
carry the men at any icular time, but merely to 
convey them by a special train. The company, however, 
paid into Court 1s. 9d. for a quarter shift. Judgment was 
reserved. 

Messrs. Vickers, Sons, and Maxim.—Mr. James H. 
Boolds, manager to Sir Raylton Dixon and Co., Limited, 
shipbuilders, Middlesbrough, has accepted the position 
of manager to Messrs. Vickers, Sons, and Maxim, engi- 
neers and shipbuilders, Barrow-in-Furness. Mr. Boolds 
is a son of the late Mr. Henry J. Boolds, who was known 
as Lloyd’s surveyor in the Greenock district. He served 
his apprenticeship with Messrs. Duncan and Co., Port 
Glasgow. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was only small, and there was not very much 
business doing. At the same time the market showed 
some improvement, and the great scarcity of pig iron 
was to a very large extent responsible for the few 
transactions recorded. Producers were in no hurry 
to sell, and expressed great confidence in the future. 
There were certainly more inquiries than have been 
reported since the holidays, but buyers and sellers did 
not very readily agree as to rates. In the early part of 
the day No. 3g.m.b. Cleveland pig realised 77s. for prompt 
f.o.b. delivery, and that may said to be the general 
market rate, though towards the close several sellers 
advanced their prices to 77s. 6d. Middlesbrough war- 
rants opened at 76s. 3d., and advanced by the close 
to 76s. 9d.,cash buyers. No. 1 Cleveland pig was put 
at 79s. ; No, 4 foundry, 763. ; and grey forge, 753. There 
was practically no east coast hematite pig iron available 
for sale for this month’s delivery, and the market quota- 
tion of 87s. 6d. for Nos. 1, 2, and 3 was purely nominal. 
There was no quotation for Middlesbrough hematite 
warrants. Rubio ore was steady at 21s. ex-ship Tees. 
To-day quotations for makers’ iron were pretty similar 
to those ruling el In Middlesbrough warrants 
there was some fluctuation, and they finally closed quiet 
at 76s. 44d, cash buyers. 

Hematite Pig Iron from Spain.—That hematite pig iron 
is almost unobtainable here is shown by the fact that 
importations from Spain are reported. The s.s. Primate, 
chartered by Messrs. Edward and Co., of Middles- 
brough, arrived in the Tees this week from Bilbao with a 
cargo of 2300 tons of hematite pig iron manufactured in 
Spain, and imported for consumption at Cleveland 
works. There is no doubt that Spanish producers are 
at present in a position to compete in this district with 
local makers, for they have advantages of cheaper labour 
and freights. It is expected that further importations 
will be made. 

Manufactured Iron and Steel.—There is not much new 
to report of the manufactured iron and steel trades. 
Work is very plentiful, and orders continue to come to 
hand in a satisfactory manner. Prices, though hardly 

uotably altered, have a very strong upward tendency. 
Domaoe iron bars are 92. 10s.; best bars, 10/.: iron ship- 
plates, 87. 10s.; steel +. ere 81. 7s. 6d.; and iron and 
steel ship-angles, each 8/. 7s. 6d.—all less the customary 
24 per cent. discount for cash. Heavy steel rails are 
strong at 7/. 15s. net at works. 


Coal and Coke.—The fuel trade may be reported as 
strong. In gas coal there have been a good few of > 
contracts for the Metropolitan companies bot 
locally and in other districts. Bunker coal is — 
plentiful, and from 16s. 6d. to 17s. 6d. is quoted or 
unscreened qualities. There is no alteration in manu- 
facturing coal. Coke in excellent demand, and ang 7} 
blast-furnace qualities delivered here over the next half- 
year are fully BBs, 








German Porunation.—Germany has now 56,000,000 
inhabitants, and its population is increasing at the rate 
of 700,000 to 800,000 per annum. Germans now emigrate 
much less freely than they formerly did. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—The demand for steam coal both for immediate 
shipment and for future delivery has continued satisfac- 
tory, and a large business is being done. The best de- 
scriptions have been making 
while secondary qualities have brought 19s. to 20s. per 
ton. The demand for house coal has been quiet in con- 
sequence of the advance of the season; No. 3 Rhondda 


large has made 203. to 223. per ton. As regards iron |}, 


ore, the best rubio has been quoted at 20s. to 20s. 6d. 
per ton. 

The ‘‘ Bulwark” and the “‘ Montagu.”—For some weeks 
the construction of the line-of-battle ship Bulwark, at 
Devonport, has been retarded, owing to the non-delivery 
of her side armour. A consignment of this material has, 
however, now arrived, and considerable progress will be 
made with the vessel. A large quantity of material was 
also delivered at Devonport last week for the new line-of- 
battle ship Montagu. 

The Swansea Valley.—The four undertakings engaged 
in the steel trade are all actively employed. Quotations 
for tin bars have exhibi a firm tone. The foundries 
and engineering works are on full time. Coal for local 
consumption has again run short. 


The ‘* Achilles.” —The Lords of Admiralty have decided 
to prepare for further service the old armoured cruiser 
Achilles which for many years belonged to the Devonport 
contingent of the Channel squadron. For twelve years 
she has been lying idle at Portsmouth, and it was con- 
cluded that she would be sold out of the service. She is, 
however, to be converted into a floating torpedo dépét, 
for which she is well suited ; some necessary alterations 
can be effected for about 70002. The Achilles was built 
at Chatham in 1861-3, at a cost of 469,5727. In 1890 she 
was reboilered at Keyham at a cost of about 35,000/., with 
a view to her being employed as a fort guardship, but this 
proposal was not carried into effect. During the time 
she was on the effective list, 214,571/. was expended in 
maintaining her in an efficient state. 





Tar Suez Canat—The transit revenue of the Suez 
Canal Company in the first quarter of this year amounted 
to 841,513/., as compared with 939,491/. in the corre- 
sponding period of 1899, and 847,162/. in the correspond- 
ing period of 1898. The number of vessels which passed 
through the canal to March 31 this year was 815, as com- 
pared with 865 in the corresponding period of 1899, and 
935 in the corresponding period of 1898. 


MACHINERY AT THE Paris EXHIBITION.—We have re- 
ceived from MM. Dunod, the well-known publishers, of 
49, Quai des Grands Augustins, Paris, the prospectus of a 
work on “Machinery at the Paris Exhibition,” by M. 
G. Eude, the engineer in charge of the installations. 
This work, which will appear in parts, published at 
irregular intervals, but to be completed during the early 
part of next year, should be of considerable interest 
and value. The object of the first part, recently published, 
is to describe the general installations, of which machinery 
exhibits will form a part. These installations comprise 
the production and distribution of steam, and the pro- 
duction and distribution of power. 





Tue Late Sir Francis Marinpin.—The death of 
Colonel Sir Francis Arthur Marindin, K.C.M.G., on the 
2ist. inst. removes a faithful public servant who, in the 
capacity of Inspecting Officer of Railways for the Board 
of Trade for over twenty years, rendered valuable service 
towards insuring the high standard of safety attained by 
British railways. He was born at Weymouth on May 1, 
1838, being the second son of the late Rev. S. Marindin, 
of Chesterton, Shropshire. He was educated at Eton, 
and the Royal Military Academy, Woolwich, being, like 
his father, destined for army service; but the subject 
of our brief_ note preferred the engineering side, and 
entered the Royal Engineers in 1854. He served in the 
East in 1855-6, and was aide-de-camp and private secre- 
tary to Sir William Stevenson, Governor of Mauritius 
from 1860 to 1863, and during that period was employed 
on special duty in Madagascar. His next important im- 
“one appointment was as Adjutant at the Chatham 

hool of Military Engineering, and in 1869 he was ap- 
pointed Bri nds Mision in 1872 Major, and in 1877 he 
went to the Board of Trade to occupy the position already 
indicated. In this capacity he had to examine the works 
on new railways, as well as to inquire into accidents, 
and his adaptability soon proved the appropriateness of 
the choice, In several respects his administration gave 
rise to important reforms and public benefits. Thus he 
brought about the appointment of a Select Committee 
of the House of Commons, to inquire into the hours of 

way servants by strongly-worded animadversions in 
connection with an inquiry into the death of a guard in 
1891 ; and in connection with the Thirsk accident of the 
following es he strongly advocated the adoption of 
some combination of mechanical and electrical ap- 
Pliance which would make such an accident impossible, 
unless the driver deliberately ran past fixed signals. He 
also urged the engagement of relief signalmen, and the 
importance of housing the men near their work. In 1887 
was made a C.M.G. as a reward for services in con- 
nection with the Egyptian State railway; and on the 
Occasion of the Diamond Jubilee, three years ago, he was 
Promoted to the Knighthood of the Order. Sir Francis 
ndin married, in 1860, a daughter of Sir William 
Stevenson, K.O.B., on whose personal staff he served 
ree vears in Mauritius. He was a strong advocate of 
athletic exercise, and his name will always be associated 
With the revival of football in this country, 


223. to 22s. 6d. per ton, | read b 


MISCELLANEA. 


At the monthly meeting of the Ipswich Engineering 
Society, held on Monday evening last, a paper on ‘‘ Re- 
frigeration and the Mechanical Production of Cold,” was 
Mr. E. Bruce Ball, A.M.I.M.E., special attention 
being devoted to the carbonic acid gas system. 


The Hamburg-American Company intend to run their 
new 23-knot boat the Deutschland ‘‘for all she is worth,” 
aving come to the conclusion that it will be more profit- 
able to do this in spite of the in wear and tear, 
than to give her a longer time in port. The Deutsch- 
land will therefore sail from Hamburg every three 
weeks 

In their report on the composition and quality of daily 
samples of the water supplied to London for the month 
ended March 31, 1900, Sir William Crookes and Professor 
Dewar state that the bacteriological quality of the London 
water supply during the last month has been very good on 
the whole. There was only one occasion on which one of 
the filters of the Thames-derived companies gave a higher 
number of microbes than 200 per cubic centimetre. All 
the other samples examined were well filtered, the 
average number of microbes not exceeding 18 in the 
Thames dederived companies, and being as low as five 
in the River Lea water from the East London Water 
Company’s mains. 

The high-powered petroleum lamps first introduced some 
10 or 15 years ago are proving very useful in maintaining 
a sufficient light round the enclosures in which the Boer 
prisoners are kept. Whilst giving an excellent illumina- 
tion, these lamps are much more convenient than electric 
arc lamps of corresponding power, since they require 
neither dynamo nor engine ; and further, the light given 
is of a softer character than the electric, the shadows being 
much less dense. A number of these have been used at 
Cape Town for the pu named, and Messrs. A. C. 
Wells and Co., of 102, 103, and 104, Midland-road, St. 
Pancras, have just shipped 30 more for use at St. Helena. 
These lamps also form part of the equipment of the siege 
trains, 


A paper on ‘“‘War and Power Traction” was read 
last mom before the Automobile Club by the Right 
Hon. J. H. A. onald, C.B., commanding the 
Fourth Brigade. The author held that mechanical 
traction would do much to reduce transport difficul- 
ties. In the first place, the roads themselves would 
be cut up less; and, secondly, the same number of 
wagons would not occupy half as great a length of 
road as when drawn by animals. In fact, with ani 
traction the room required for a team often exceeded that 
occupied by the wagon drawn. Speeds would be increased 
by adopting motor-cars, so that by an accumulation of the 
different advantages referred to, the total time occupied in 
the march of a transport train from the start of the first 
wagon to the arrival of the last might, he thought, be re- 
duced to about one-fifth of that now required. 

The following meetings are arranged for next week: 
Thursday, May 3, the Réntgen Society, at 20, Hanover- 
square, at 8 p.m. Friday, May 4, the annual meeting of 
the Cold Storage and Ice Association, will be held in the 
Examination Hall of the Royal College of Physicians 
and Surgeons, Victoria Embankment. The chair will be 
taken at 11.30 a.m. for the morning, and at 3 p.m. for 
the afternoon meeting. The papers to be read are: ‘‘ Re- 
cent Researches in Refrigeration,” by Mr. G. Halliday. 
‘* Insulation and Insulators,” by Mr. W. D. A. Bost. 
‘Electric Lighting of Cold Stores,” by Mr. W. B. Esson. 
‘The Design and Construction of Buildings for Ice 
Factories and Cold Storage,” by Mr. P. Gaskell. In the 
evening there will be a dinner at the Cafe Monico at 
7 p.m., whilst on the following day a series of excursions 
have been arranged for. 


The Seagull, ap age gunboat, Commander H. Grant- 
Dalton, which is the only ship in the service fitted with 
the Niclausse water-tube boiler, has concluded a series of 
nine trials, each of Pes peers 1000 miles. Four of 
the runs fell short of the required distance, owing to the 
bad weather. At the four early trials the indicated 
horse-power ranged from 1354 to 1371, and the speed 
varied from 13 to 13.6 knots. The next trial gave a speed 
of 14.48 knots, with 1611 indicated horse-power, but on 
the following trial, with an additional 20 indicated horse- 
power, the speed went up to 14.6. The next trial was 
carried out in very bad weather, and had to be abandoned 
when only 855 miles had been run; but with 1798 indi- 
cated horse-power the Seagull averaged 15.2 knots. The 
next run was in‘such fine weather that the ship was 
able to complete the thousand miles, and then with two 
additional indicated horse-power her speed improved by 
two points. At the final trial, with 1947 indicated horse- 
power, the speed was 16.07 knots. Throughout the trials 
only four of the six boilers were in use, and as the engines 
are capable of 3000 indicated horse-power, the actual 

wer at the time of the last trial was, for the number of 

ilers in use, nineteen-twentiethsof the maximum. The 
maximum coal consumption for the entire series of trials 
works out at 1.9 1b. per unit of power per hour for the 
main engines, and 2]b. for all purposes. The Niclausse type 
of boiler has been shown to possess certain advantages, the 
chief of which is that any tube can be quickly removed and 
another substituted, while all the tubes, which are 3} in. 
in diameter, are straight. When the trials were begun, 
the lanterne, or end of the tube, was screwed on, but now 
the tube and lanterne form one solid-drawn piece, which 
materially facilitates the substitution of tubes. 


_ Particulars of some interesting tests of the fire-resist- 
ing qualities of thin partitions have just been published 
by the British Fire Prevention Committee. In one set 
ot ex 





ing filled in with silicate cotton, which was exposed to a 








riments the partition consisted of match-board- | bee 


fire of 45 minutes’ duration, barry which the tem 
ture in the test-room rose from 300 deg. to 1800 deg. Fahr. 
The partition measured 7 ft. 84 in. high by 10 ft. wide. 
The studs, head, and sill were of 4 in. by 2 in. yellow 
pine, and the studs were placed at 14-in. centres, and 
mortised into the sill. The partition was covered on 
both sides by galvanised netting of 1-in. mesh, and the 
space thus enclosed between the studs was filled with 
silicate cotton carefully ed; the thickness of this 
packing was therefore 4 in. Finally the partition was 
completed with j-in. by 6-in. tongued, grooved, and 
ed matchboarding nailed to each stud. The silicate 
cotton, it should be stated, was very carefully packed, 
care in this direction having shown by previous 
experiments to be essential to success. In the present 
instance the partition resisted-well.. The internal match- 
boarding was, of course, destroyed, and the studs were 
burnt to a depth of #in.; but the wire netting remained 
in place, and the packing proved successful in preventing 
the fire passing through the partition. Another parti- 
tion tested was one constructed by the Mural and Decora- 
tions Syndicate, Limited. This was but 24 in. thick, 
and was constructed of iron, terra-cotta, and plaster. In 
spite of its thinness this partition proved quite successful 
in preventing the passage of fire, though the test lasted 
1 hour 15 minutes. 


The report of Captain M. B. Lloyd, Her Majesty’s In- 
spector of ———— to the Board of Trade on the fatal 
explosion at the New Admiralty Harbour: Works, Dover, 
on January 14, has now been published. The explosion 
occurred after a hole had been bored for a charge of gun- 
powder, and was due, in Captain Lloyd’s opinion, to the 
act of one of the men named Merton. This man is found 
to have lighted a pipe and thrown away the match, which 
fell on to the bag of powder. Captain Lloyd says: ‘‘ As 
regards the blame to be attached for the occurrence of this 
lamentable accident, this, in my opinion, falls first upon 
the man Merton. Notices are posted up in the works pro- 
hibiting smoking during working hours, and though these 
notices are not, perhaps, quite so —— as they might 
be, still the rule appears to be well known and generally 
observed by the men, To this man’s reckless carelessness 
and isobedience of orders must be attributed the 
chief blame for the accident. But in censuring his con- 
duct thus severely, I cannot exonerate the contractors 
from all blame in the matter, and cannot report that they 
had taken every precaution for the prevention of acci- 
dents by explosion. The — of bringing the charges 
of powder down to the benches in cotton 8 is one 
which would not commend itself to a careful person, and 
which is distinctly forbidden by Special Rule 8 made 
under the Quarries Act. I am aware that it is questionable 
whether these works constitute a quarry within the mean- 
ing of that Act, but, at the same time, I consider that a 
firm of Messrs. Pearson’s experience and standing should 
not wait to be legally coerced into taking such simple 
precautions as are enjoined by these special rules, and 
should have made rules for blasting embodying the inten- 
tions of the Quarry Special Rules, and adapted to the 
particular class of work they undertake, whether railway 
cutting or work of the-description they are now engaged 
upon at Dover” 





Prrsonat.—Mr. J, M. Dewar, late of Messrs. Mauds- 
ley, Sons, and Field, Limited, has been appointed general 
manager to the firm of Messrs. Bow, McLachlan, and Co., 
of the Thistle Works, Paisley.—Messrs. Brown, Boveri, 
and Co., and the Parsons Foreign Patents Company, 
Limited, have entered into a contract for the manufac- 
ture and sale for electrical pu s of the well-known 
Parsons steam turbine in the following countries, France, 
Germany, Russia, Switzerland, and Italy. The style of 
the company is, Aktien-Gesellschaft ftir Dampf-Turbinen 
System Brown-Boveri-Parsons, with its head office at 
Baden, Switzerland. 


Tuk InstITUTION or C1vi, EncinEERs.—At the annual 
meeting of the Institution of Civil Engineers, held on 
Tuesday evening, Sir Douglas Fox, president, in the 
chair, the result of the ballot for the election of officers 
was declared as follows: President, Mr. James Man- 
sergh ; vice-presidents, Sir William White, K.C.B., Mr. 
Charles Hawksley, Mr. J. C. Hawkshaw, M.A., and Mr. 
F. W. Webb; other members of council, Mr. Barton 
Woy: Mr. Horace Bell, Sir Alexander Binnie, Mr. 

. Hall Blyth, M.A. (Edinburgh), Dr. Henry Taylor 
Bovey, M.A. (Montreal), Mr. C. A. Brereton, Mr. T. 
Forster Brown (Cardiff), Mr. R. Elliott Cooper, Mr. G. 
F. Deacon, Mr. W. R. Galbraith, Mr. G. H. Hill, Mr. 
J. C. Inglis, Mr. Alexander Izat, C.I.E. (Gorakhpur, 
India), Dr. Alexander B. W. Kennedy, Sir James Kitson, 
Bart., M.P. (Leeds), Mr. A, G. Lyster (Liverpool), Mr. 
John Allen M‘Donald (Derby), Mr. E. Pritchard in 
(Dowlais), Mr. William Matthews, Sir Guilford L. Moles- 
worth, K.O.I.E., Mr. Alexander Siemens, Thomas 
Stewart (Cape Town), Mr. John I. Thornycroft, Mr. 
William Twaites, M.A. (Melbourne), Professor W. C. 
Unwin, B.Sc., and Sir E. Leader Williams (Manchester). 
The council of the Institution have made the following 
awards for papers read and discussed_before the Institu- 
tion during the past session: A George Stephenson 
medal and a Telford premium to Sir Lowthian Bell, 
Bart., LL.D., F.R.S. ; Telford medals and premiums to 
Messrs. H. H. Dalrymple-Hay, B. M. Jenkin, F. 
Bidder, and F. D. Fox; a Watt medal and a Telford 
ee tg to Mr. J. Dewrance; a Crampton prize to Sir 

arles Hartley, and Telford premiums to Messrs. C. N. 
Russell and R. A. Tatton. ‘The presentation of these 
awards, together with those for. pe ers which have not 

m subject to discussion and will. be announced latter, 
will take place at the inaugural meeting of next session, 
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2400 H-P. WILLANS TRIPLE-EXPANSION ENGINE AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS, WILLANS AND ROBINSON, LIMITED, ENGINEERS, RUGBY. 
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WE illustrate on the present page a very fine Willans | piece. Thus the bedplate is divided into halves along | plied with the engine, the armature of the dynamo 
engine, recently constructed by Messrs. Willans and | the line of the crankshaft, the two being bol serving for this. The — are arranged tandem 
Ro inson, Limited, of the Victoria Works, Rugby, together to form the usual oil bath. Each of these | fashion, as usual in the illansengine. T. 1ey measure 
and which, coupled direct to a Siemens multipolar | sections weighs 15 tons. The crank chamber, again, | 18Jin., 30/,in., and49in. in diameter by 238 in. stroke. 
dynamo, is being exhibited in the foreign section of is also divided at the lower portion into four pieces, |The designed working pressure is ten atmospheres. 
the Electricity Building of the Paris Exhibition, and | so as to give access to the crankshaft, connecting-rods, | The exhaust steam passes to a jet condenser supplied 
will be used to supply light and power there. The | and crossheads, without necessitating the dismantling | by the Worthington Pumping Engine Company. Two 
engine is intended to give 2400 horse-power in normal | of the engine. The exhaust chamber, however, is in similar engines are, we learn, now in course of con- 
working, but is capable of developing 3000 indicated one piece. The governor is of the firm’s usual centrifugal struction for the Glasgow Corporation. 

eae 6h on emergencies. Lr — _— is 200 | type, yr is placed vertically, and is driven by screw | 

revolutions per minute, its weight 120 tons, and it occu- | gearing from the crankshaft: a plan which has been | vised RENEE TEN -Chinese Eastern 
pies a floor space of 31 ft. by 11 ft. 1 in, The engine is of ; adopted for all the larger sizes a Willans engines. | noiwan pacts bese ae y yon 1897, is ex- 
the central valve pattern, and in general design is iden- The crankshaft is in one piece, the eccentrics being | pected to be completed to Port Arthur by 1901. The 


tical with the smaller size of Willans engines, though | forged solid on the crankpins, though the shaft| jine is being pushed forward with energy, some 50 locos 


for facility of handling, certain portions are made in| is 144 in. in diameter at the journals, and weighs | niotives being engaged in its construction in addition, 


two parts, which, in the smaller patterns, are in one | about 12 tons. No flywheel, it will be seen, is sup- | course, toa large working staff. 
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May 7, at the Chemical Society’s Rooms, Burlington House, Picca- 
dilly. The following paper will be and discussed: ‘‘The 
Production of Nitrate of Soda in Chili,” by Dr. W. Newton, 
F.1.C., &c, The meeting will commence at 8 p.m. 
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rapgements,” by Mr. Ernest H. Thomas. Written remarks in 
discussion are invited from those who may be unable to be present. 
The rage papers will be taken as read: ‘‘ Description of the 
Kaiping Coalfield, and Tong Colliery, Tongshan, Tientsin, North 
China,” by Mr. Thomas Webster. ‘The Chemical Olassification 
of Coal,” by Mr. Clarence A. Seyler, B.Sc., F.C. “A Beam 
Compass for Plotting Surveys,” by Mr. Charles Gregorie. 
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familiar Masterpieces of the Italian School,” by Miss Halsey. 
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gate, S.W. If the discussion on Professor Forbes’ paper read on 
April 26 is concluded, the following paper will be read: ‘‘The 
Calculations of Distributing Systems of Electric Traction under 
British Conditions,” by Mr. H. M. Sayers, Assoc. Member. 
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SUBMARINE BOATS, 


Interest has again been revived this week in 
the subject of submarine boats, owing to the report 
that France has decided upon the construction of a 
large fleet, 100 being given as the number, while 
the United States Navy authorities have, it is said, 
come at last to the conclusion to purchase the Hol- 
land boat after many trials and some tergiversation 
in the naval mind. This uncertainty of opinion is 
shared by all Governments, excepting only that of 
France, in which country the. conditions of a 
naval war are such as to justily the. under- 
taking of the risks more or less inseparable from 
The idea of sub- 
marine boats is almost antiquated : but the lack of 
success in experiments is justification for the pru- 
dence displayed by our own Admiralty, even al- 
though naval experts have more than once sounded 


58/the alarm, and sternly called upon the Govern- 
5¢| ment to rouse itself from its assumed lethargy. 


We know very little about the performance and 
possibilities of submarine boats. What has been 
available is essentially newspaper talk, and the little 
that may be accepted is not encouraging. No doubt 
a great deal of ingenuity and heroic daring have been 
displayed. But we want, first of all, to become 
convinced that submarine boats are useful weapons. 


61] Meanwhile, we may strive to devise a pri 


mary 
motor suitable for such a boat, which would be 
valuable for other purposes as well, for if we are 
to rely on electric accumulators, we may as well 


, | suspend the task. 


Although it would not be quite accurate to say 


568| that there has not been advancement towards the 


solution of the inherent difficulties to submarine 
navigation, a glance at the successive experiments 
is not by any means encouraging. It is true that 





submarine boats have exercised the minds of laymen 











more perhaps than those of experienced con- 
structors ; the list of accidents might not have been 
quite so long if the lay element had kept aloof. 
But submarine boats remain dangerous craft ; and 
if we have had no fatal accidents in recent years, 
it is largely because we have learned to be careful, 
and have at least grasped the nature of the pro- 
blems. 
’ The first submarine boat, indeed, did not drown 
anybody; but whether or-not the great Cornelis van 
Drebbel ‘actually submerged the -boat which he 
exhibited before James I. on the Thames in 1624, 
is not quite clear. Day did go down at Yarmouth 
in.1660, and when he repeated his experiment, boat 
and crew failed to reappear. Fulton was more 
successful: he kept four hours under water in 1801, 
and exploded a mine at Brest from his boat. 
Phillips’ wooden boat was crushed by the water 
ressure on Lake’ Erie, and the same fate befell 
Sins iron boat in 1850 at Kiel; he and his two 
men had a marvellous escape, being carried up by 
the huge compressed air- bubble. The boat of 
McClintock and Howgate, constructed in 1863 for 
the Confederates in the American Civil War, sank 
four times, and each time killed its volunteer crew, 
32 men in all. All these craft had less than 30 tons 
displacement, employed water ballast and manual 
propelling power, and resembled plumply-built fish 
in their shape. 

With the same year, 1863, began the days of the 
cigar-shaped boats of considerably larger tonnage, 
fitted with steam, pneumatic, petroleum, or electric 
power, and sometimes with two separate sets of 
motors, for motion'on the surface and under water. 
Noteworthy among these are : Nordeénfelt’s four 
boats, which burned fuel when on the surface, and 
relied on the heat stored in the boiler when under 
water. During the last fifteen years another type 
has come to the front : boats which keep just under 
the water line, and which are to dive under only in 
extreme cases. To this class belong the boats of 
Hovgaard, of Peral, and the several craft which 


E.| Admiral Aube had constructed : the two boats of 


Goubet, Zédé’s Gymnote, and the Gustave Zédé. 
France has been most persevering in these endea- 
vours. Last summer, Romazotti’s Morse was 
launched at Cherbourg ; she is to have two sisters, 
the Frangais, and the Algérien ; and there is finally 
Laubert’s Narval, also launched at Cherbourg in 
October last, fitted with petroleum and electric 
motors’ and accumulators, whilst the other French 
boats mentioned depend entirely upon accumu- 
lators. Giorli’s boat of 1893 is distinguished by 
three horizontal rudders, one of which is automati- 
cally adjusted by a pendulum. Finally, there are 
the six Holland boats, the last of which is entirely 
of Mr. Holland’s own design. We have described, 
and illustrated, many of these boats in their days, 
so that. we need not here enter into details. 

The flooded boats, which keep awash, just under 
the water surface, look like torpedo boats. They 
are spacious enough not to need any compressed 
air stores for breathing ; and the tube projecting 
above the water level, provided with a mirror at an 
angle of 45 deg., is a help to the man at the helm— 
not much of a help, though, for the elevation is too 
small to give a proper field of view. In stability 
these craft are superior to the totally submerged 
boats, but they suffer from many of the drawbacks 
of submarine boats which are ed as serious, 
notably by such an expert as fessor Busley. 
He is acting President of the newly - formed 
Schiffbautechnische Gesellschaft, a German naval 
constructors’ institution whose inauguration re- 
cently was attended with so much éclat, due to the 

resence of the German Emperor to hear the Pro- 
essor’s contribution on this important subject of 
submarine boats. 

Amongst those serious inherent difficulties, Pro- 
fessor Busley places first the low stability of sub- 
marine boats. Some people still seem to forget that 
the displacement centre of gravity of a totally sub- 
—— boat is simply the mass centre of the water 
dis , and does not alter its position whatever 
inclination the boat may assume. There is no 
buoyancy. Yet transverse stability and prevention 
of rolling, is not so difficult to obtain, provided the 
section of the boat is like that of an egg, poised on 
its point. If we use ballast, the centre of gravity 
of the system will be low down, and the displace- 
ment centre high up. The low longitudinal 
stability, the tendency to pitching, is the trouble. 
A man need only step forward to send the nose of 
the boat down. For this reason the Plongeur of 
Bourgeois failed, and the length of boats has beén 
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reduced again. Goubet has gone furthest in this 
direction, and his two men always sit in the middle 
of the boat. Bauer tried to apply counterpoises, 
Holland automatic pumps, to restore longitudinal 
equilibrium. Nordenfelt did not deprive his boat 
of all buoyancy, and counteracted its effect by a 
submerging propeller. The flooded boats are 
better off in this respect. But even in their 
case we notice a reduction in length; the Zédé 
had a length of 45 metres, the Morse of 36 
metres, the Narval of 34 metres. It has, on the 
other hand, been pointed out that they are not 
good sea-going boats, hardly fit for rough weather ; 
and their own designers have proposed to give 
them a little freeboard. If we do that, we lose 
the chief advantage of the submarine boat, the 
immunity against projectiles ; and we may argue 
whether we had not better return to ordinary boats, 
in’ which we are not tied down to small space and 
small speed, and all sorts of undesirable conditions. 

Submarine boats remain dangerous to manage. 
On the average, perhaps, we may construct them 
strong enough to descend to a depth of 100 ft. 
Supposing a boat, moving at the usual speed under 
water, 8 knots, is to discharge a torpedo. Two 
men are sent forward ; the boat at once inclines 
15 deg., and within half a minute it will have 
arrived in its critical depth. If there is any delay 
or any fault in the steering gear or in the application 
of safety weights, &c., every second will seriously 
increase the pressure of the water outside. Trials 
made with the Gymnote, moreover, indicate that 
submarine boats do not obey their horizontal helms 
with suflicient rapidity. The Gymnote always 
overshot her mark, and would not keep on a straight 
course, but described a succession of curves. Pro- 
fessor Busley tried to pulla submarine boat under 
water ; it could not be done when the speed ex- 
ceeded 4 knots. That all operations near the coast 
or in shallow water are exceedingly dangerous, 
need not be emphasised. Campbell’s boat managed 
to wriggle herself out of the Thames mud again in 
1886 ; the accident testified to the nerve and skill of 
Lord Charles Beresford, and also to his good luck. 

These dangers are increased by the exceedingly 
limited range of sight under water. Light emana- 
ting from a focus under water will, at a distance of 
100 yards, not have the ten-millionth part of its 
intensity ; and not much of the daylight penetrates 
into the water as it is. On a clear day, a diver, 
20 ft. below the surface, is hardly able to see 
further than 25 ft. Searchlights would be of little 
good, and would, moreover, betray the position of 
the craft. Hence the boat must approach the 
ship it wishes to attack very closely ; and if the 
ship is moving, the case is almost hopeless. So far, 
we hardly know of submarine boats doing more 
than 8 knots. The slow speed is largely due to 
the weight of the batteries, which for a journey 
of five or six hours would weigh about 6 cwt. per 
indicated horse-power ; and we appear as far as 
ever removed from materially diminishing the 
weight of electric accumulators. 

This low speed, and the short period during 
which such a boat can be kept in motion without 
replenishing its charge, limit the range of action of 
the submarine boats badly. The Gymnote could 
make a run of 45 miles at 10 knots, it has been said; 
most submarine boats have not accomplished so 
much as that. The submarine boat thus can merely 
be utilised for the defence of a port, and it isa 
very expensive means of defence. The Narval is 
stated to have cost about 30,0001. Adding a third 
to this sum, we could construct a torpedo-boat des- 
troyer of four-fold speed and three-fold displace- 
ment which may achieve something. Whether a 
submarine boat would ever escape from a success- 
ful attack is a very doubtful question. Professor 
Busley does not dwell upon that point. But if 
the boat almost has to feel its way up to the object 
of attack—because it cannot see to any distance— 
the chances of escape are decidedly poor. 








THE MECHANICAL ENGINEERS’ 
CONGRESS AT PARIS. 

As is well known, a long series of Congresses on 
different subjects will be held at Paris during the 
coming summer, commencing soon after the open- 
ing of the Exhibition, and extending nearly to its 
close. Among those of special interest to our 
readers will be that devoted to applied mechanics, 
the programme of which is now complete. The Con- 
gress has been organised by a committee having as 
its President Monsieur Haton de la Goupilliere. 





The organisation consists of four honorary presi- 
dents, four honorary members, a complimentary 
international committee, and the working com- 
mittee. This last-named body comprises, besides 
the President, two vice-presidents, and six secre- 
taries, among whom we notice Monsieur Gustave 
Richard, who also acts as treasurer. The Congress 
will be held from July 19 to 25, next at the Con- 
servatoire National des Arts et Métiers, 292, Rue 
Saint Martin, Paris, under the nominal direction 
of the Commissioner-General of the ‘Exhibition, 
and the general regulations prepared for the other 
Congresses will apply to this one. The members 
according to these regulations, will be of four 
classes : 

1. Donors who will have made a contribution of 
at least 50 francs. 

2. Subscribers who qualify by a payment of 
25 francs. 

3. Delegates representing French and foreign 
Governments and public bodies. 

4, Honorary members and members of the Inter- 
national Committee. 

The work done by the Congress will comprise : 

1. The general meetings. 

2. Meetings of sections. 

3. Conferences. 

4, Visits to the Exhibition and to various manu- 
facturing establishments. 

Among the rules prepared for the conduct of 
business, the two following are worth noting : ‘‘ At 
the general and sectional meetings, after accepted 
communications, or the results of conferences, have 
been read, members taking part in the discussions 
will not be allowed to talk more than ten minutes, 
nor more than twice during the same discussion, 
without the special permission of the meeting. 
Members who have taken part in the discussions 
should write, and hand to the secretary, a summary 
of what they said, within 24 hours. Failing this, 
the summary prepared by the secretary will be 
taken as correct. Abstracts of the proceedings at 
the meetings will be issued gratuitously to members 
with the least possible delay. Detailed Transac- 
tions will be prepared, and issued with a complete- 
ness that will fen upon the funds at the dis- 
posal of the organising committee. 

If the final programme of the Congress be filled, 
the members will have a busy week. It contains 
nine items, a summary of which is given below. 

1. The organisation of engineering works. The 
subheads of this title are—Engineering Works : the 
distribution of departments, of labour, and of appli- 
ances ; mechanical plant; machine tools; inter- 
changeability of parts; motive power ; transmission ; 
the reception of material, its inspection, testing, 
&c.; economy in management ; and labour organisa- 
tion. There are four reporters to this subject : 
MM. Kreutzberger, Leneveu, Mengin, and Pro- 
fessor Thurston. 

2. The second subject is Engineering Labora- 
tories ; its subdivisions are: Machines and their 
installation ; methods of mechanical testing ; de- 
scriptions of existing laboratories ; mechanical ter- 
minology. There are nine reporters to this sub- 
ject : MM. Baclé, Chabal, Boulvin, Charpy, Devé, 
Dwelshauvers-Dery, Mangin, Rabut, and Professor 
Thurston. 

The third subject is Mechanical Application of 
Electricity. This has three reporters: MM. Del- 
mas, Henry, and Neu. 

The fourth subject is a comprehensive one— 
Transmission of Power, Hoisting Mechanism, and 
Methods of Transport. The subheads of this sub- 
ject are: Long-distance transmission ; workshop 
transmission, gearing, changing speeds and revers- 
ing; cranes, hoists, travelling bridges, elevators, 
&c. ; shop railways ; rack railways; aerial trans- 
sport ; chain haulage, &c. The reporters are: MM. 
Basséres, Lecornu, and Thierry. 

The fifth subject is Hydraulic Motors : their con- 
struction, efficiency, and applications, as well as 
descriptions of novel types. The reporters are: MM. 
Rateau and Prazil. 

The sixth subject is Sectional Steam Generators, 
with small and very small elements. The former have 
been greatly developed since 1889 ; the latter then 
existed only in an experimental stage. Records of 
the progress made will be received, and the points 
of construction, circulation, safety, and useful 
applications will be discussed. The reporters are : 
MM. Brillié, Donkin, Sinigaglia, and Walckenaer. 

The seventh subject, High-Speed Engines and 


Steam Turbines, comprises discussions on their con- 
struction, duty, maintenance, control, results, and 





applications. MM. Lecornu, Lefer, Parsons, 
Rateau, and Sosnowski are the reporters of this 
section. 

Various motors are dealt with in the eight divi- 
sion, such as gas engines, heavy and light oil 
engines, poor quality gas motors, carbonic acid 
motors, &c. The reporters are: MM. Diesel, 
Donkin, Forestier, and Witz. 

The last subject will, no doubt, attract con- 
siderable attention ; it deals with the mechanism 
of automobiles, a quite new subject since the last 
Congress. The points for discussion include the 
design of light and fast motors ; special transmis- 
sions, pneumatic tyres, non-continuous axles, &c. 
The reporters are: MM. Bochet, Cuénot, Forestier, 
Griffith, Krebs, de la Valette, and Mesnager. Such 
are the outlines of the programme to be filled in by 
the Congress when it meets in July. It is to be 
hoped that many English engineers will interest 
themselves in it ; the advantages gained by taking 
part in the discussions, organised visits to the Ex- 
hibition and to works, the right to the published 
Transactions, reduction of fare on French railways 
going to the Exhibition, &c., will more than repay 
the very modest subscription fee. Those engineers 
who desire to make written communications on any 
of the subjects enumerated, should send them to 
Monsieur Gustave Richard, 44 Rue de Rennes, 
Paris, who will forward them to the reporters of 
the Section to which the communication refers. 
Monsieur Richard will also afford more detailed 
information than we have been able to give in this 
short-summary. 





COMPULSORY BOILER INSPECTION. 

Tue Boilers Registration and Inspection Bill, 
introduced by Sir William Houldsworth and other 
members, and the object of which is, as stated in 
the memorandum, ‘‘to prevent explosions and 
save human life,” differs in some essential points 
from Mr. Fenwick’s Bill, on which we commented 
in our issue of March 30. It appears to be framed 
with a greater regard for the interests and con- 
venience of the steam user; and, while allowing 
him more liberty of action, does not remove from 
him the responsibility of seeing that his boiler is 
maintained in safe working condition. 

The Bill proposes that every boiler, with certain 
exceptions, shall be periodically examined and 
certified as safe. The examinations are not to be 
made, nor are the certificates of safety to be granted, 
by the Board of Trade or by any other department 
of the Government, but by competent inspectors 
selected by the owners, the owners being held 
responsible for the competency of the inspectors 
they select. The certificates of safety, granted by 
the inspectors, are to be forwarded to the Board of 
Trade, who, it is proposed, shall keep a register of 
the examinations made, and issue to the owners of 
the boilers certificates of registration in exchange 
for the certificates of safety. No money is required 
from Parliament, but the boiler-owner is to pay for 
the examination of his boiler, and forward the small 
fee of one shilling to the Board of Trade to meet 
the expenses of registration. The Bill renders it 
illegal to work a boiler without a certificate of 
registration, and penalties are imposed on owners 
for so doing. It is stated that ‘‘ nothing in this 
Act shall diminish the responsibility of the owner 
for the fitness in every respect of his boiler, or for 
the pressure at which it is worked, or for its 
general keeping, treatment, and management. 
The Bill includes within its scope of operation 
‘every boiler used on land or afloat in the United 
Kingdom, or on board any British ship within the 
territorial waters of the United Kingdom, with 
the exception of : : ; 

‘*(a) Boilers belonging to or used exclusively in 
the service of Her Majesty. 4 : 

‘*(b) Boilers used on board steam ships certifi- 
cated by the Board of Trade or by Lloyd’s Register 
of British and Foreign Shipping, or by the British 
Corporation for the Survey and Registry of Ship- 
ping, or by the Bureau Veritas, or by any society 
for the registration of shipping that may be approved 
by the Board of Trade. : 

‘*(c) Boilers used by railway companies as loco- 
motives. ; 

‘*(d) Boilers used exclusively for domestic pur- 
poses in private houses.” a 

To meet certain circumstances or conditions, 4 
clause provides that ‘‘ Where the Board of Trade 
are satisfied that, owing to the special character of 
any boiler or class of boilers, it is expedient that 
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the same should be exempted from all or any of 
the provisions of this Act, the Board may make 
an order exempting such boiler or class of boilers 
from those provisions or any of them.” 

The term ‘“‘boiler is stated to mean ‘‘any 
closed vessel which is used for generating steam, 
or for heating water or for heating other liquids, 
or into which steam is admitted for heating, steam- 
ing, boiling, or other similar purposes ; and includes 
the setting as well as all the mountings and fittings 
with which the boiler is equipped, which are either 
usual or necessary for its safe working, but does 
not include any mountings or fittings, pipes, or 
connections, lying beyond them.” At least one 
steam examination and one ‘‘entire” examination 
of the boiler, and such other examinations (if any) 
as may be necessary to ascertain the actual con- 
dition of the boiler, are to be made within six 
months before the certificate is granted ; and the 
certificates are to run for a period of thirteen 
months from the date of the last ‘‘entire” exami- 
nation. Provision is made for an extension of the 
certificate where necessary. The Board of Trade 
are to issue an annual report on the working of the 
Act, giving the number of boilers examined and 
by whom, the number of certificates granted and 
refused, the number of examinations made, the 
service in which the boilers are employed, their de- 
scription and the number of each type, the various 
pressures at which they are worked, the gross 
amount of coal consumed, and other particulars. 
The report is to be presented to free libraries and 
other institutions, and offered for sale to the public 
at a reasonable price. 

The Bill contains numerous clauses, and is 
lengthy, but the above is an outline of its general 
principles. While it secures the inspection of 
practically every boiler, the owner is allowed a 
large measure of freedom in the choice of inspector ; 
though at the same time his responsibility is by no 
means lessened, but is brought home to him in a 
manner to which at present he is astranger. Once 
alaw is passed rendering it illegal to work a boiler 
without a certificate of registration based on effi- 
cient examination, a great step will be gained. 
The owners of exploded boilers have repeatedly 
urged, in extenuation of, perhaps, a fatal explosion, 
that there was no law to enforce inspection, and 
that they were quite ignorant that the boiler was 
in a dangerous state. With the passing of a Bill 
such as this, owners would no longer have any 
possible excuse either for ignorance or for the 
neglect of due precautions for insuring safety. 

Objection will, no doubt, be taken in some 
quarters to the introduction, even in a compara- 
tively minor degree, of the Board of Trade, and the 
old familiar illustration of the ‘‘ thin end of the 
wedge” will be sure to come to the front. We do 
not think, however, that any danger need be anti- 
cipated; and it is extremely unlikely that the Board 
of Trade would endeavour to secure the inspection 
. ofall the boilers in the kingdom being placed under 
their direct control. The attempt would be too 
unpopular to succeed. On the other hand, pro- 
vided that the Board of Trade were willing to 
undertake the proposed duty of granting certi- 
ficates of registration in exchange for certificates 
of safety, there is the probability that a fairly har- 
monious system of cochdon would be secured, and 
that every boiler would then be brought under 
an effective but elastic control, which might not 
be so readily obtainable were the matter left in the 
hands of county councils, town councils, or other 
district authorities, 

Again, it may be urged that the competency of 
the inspector is not secured. Whatever Act of 
Parliament may be passed it will be extremely difli- 
cult to compass every point to everybody’s satis- 
faction ; yer we consider that in the present Bill, 
though definite arrangements are not specially 
introduced for securing the competency of the in- 
Spector, yet by implication it is Tistinotly rovided 
for. The boiler-owner is responsible for the selec- 
tion of the inspector. He may go to any boiler-in- 
Specting association or boiler-insurance company, 
to any firm of engineers or boiler-makers, or to any 
engineer, boiler-maker, or person practically con- 
Versant with the construction and working of 

ilers. His choice, therefore, can be made from 
& wide field, and he would have a fair idea as to 
who was competent for the duty of examining his 
boiler ; while, further, he would have to forward 
to the Board of Trade, when applying for the 
certificate of registration, a declaration to the effect 


is perfectly competent and fit in every respect to 
make the examinations and grant the certificate of 
safety.” A penalty attaches to the owner of a 
boiler for selecting an incompetent inspector, and 
@ penalty also attaches to an incompetent inspector 
for giving a certificate of safety. Neither the 
owner nor the inspector would be likely to ignore 
this, or to forget that any remissness on their part 
would be revealed at the Board of Trade investiga- 
tion under the Boiler Explosions Act, and that they 
would have to submit to another penalty inflicted 
by that Court. Even if at the outset one or two 
explosions should occur, and the inspector was 
found to have been incompetent, the matter would 
soon right itself, and exposure and the infliction of 
a suitable punishment for proved neglect or fraud 
would quickly exercise a wholesome influence. 

Further, objection may be raised to the definition 
of a ‘‘boiler,” and it may be argued that many 
steam vessels will be included in the operations of 
the Bill which, on various grounds, might justly be 
excluded. It will be noted, however, that there is 
a clause which exempts special types of boiler at 
the discretion of the Board of Trade, and this might 
be taken advantage of where desirable or necessary. 
But in our judgment, any vessel which is liable to 
explode with disastrous results to life and property 
should be brought under inspection. Many lives 
have been lost from the bursting of kiers, tar stills, 
steam cylinders, chemical pans, and various other 
vessels; while what are termed ‘‘ minor ” explosions, 
consisting of the blowing-off of valve chests and 
manhole doors, or the bursting or fracturing of 
boiler tubes, have been of frequent occurrence, and 
have involved loss of life in numerous instances. 
During the past two years, the Board of Trade have 
reported on at least 70 such explosions, which 
caused the death of 30 persons and injury to 37 
others. Nearly all these explosions were due to 
causes which careful and systematic inspection 
would have prevented. Such cases may, individu- 
ally, to those who do not suffer therefrom, appear 
to be minor and insignificant; but the same ele- 
ment of carelessness and neglect is there at work, 
just as in the case of explosions attended with 
greater loss of life, and therefore the argument in 
favour of inspection applies equally to what we may 
term steam plant, as well as to steam boilers. The 
application of an all-round remedy would seem to 
be essential ; but should the measure at any time 
be found to be unnecessary in any special depart- 
ment of industry, or to affect prejudicially any 
particular type of plant which may be proved to be 
perfectly safe without inspection, no doubt a remedy 
would be forthcoming. RK o clause, and no Act of 
Parliament, is unalterable; modifications may be 
made as time and experience dictate. 

Sir William Houldsworth’s Bill would certainly 
seem to be the best that has yet been laid before 
Parliament. Though not perfect, it would, we 
believe, exercise a healthy influence, and tend to 
the practical extinction of boiler explosions, with 
the exception, of course, of those due to the care- 
lessness of inattentive attendants, of whom there is 
always a percentage. The taxpayer is not further 
burdened, and there is nothing in the Bill to harass 
trade or impede progress, No vexatious restric- 
tions as to special types of boiler or fittings are 
introduced. Steam users who are careful, and who 
already have a competent inspection of their boilers, 
would be comparatively uninterfered with, and 
their carefulness would receive an official sanction. 
The careless steam user who disregards the safety 
of his boiler, and risks the lives of his workpeople 
and the public, would be compelled to take precau- 
tions ; but even in his case he would probably find 
inspection to be no —— but a decided bless- 
ing. The Bill would be a help to boiler-owners, 
boiler attendants, inspecting associations, insurance 
companies, and, indeed, to all interested in the 
safe and economical use of steam ; while those who 
are now liable to suffer from the effects of preven- 
tible explosions would receive a degree of protec- 
tion which they have hitherto not been permitted 
toenjoy. Further, there is every reason to believe 
that the quality of the inspection would be raised, 
inasmuch as the inspecting authority would be 
directly responsible to the boiler-owner and to the 
Board of Trade. Since the Boiler Explosions Act 
came into operation, in 1882, cases have been met 
with in which the inspection was made by ama- 
teurs, and was of a decidedly perfunctory character. 
Then, again, other cases have been reported in 
which boilers, though under insurance companies, 


or condition ; while, on the other hand, there were 
cases in which the boiler - owners deliberately 
ignored the suggestions for insuring safety which 
theinsurance companies had made. The unfortunate 
existence of keen competition between the various 
insurance companies, leading in some instances to 
the acceptance of rates which are totally insufticient 
to provide for effective inspection—though on the 
system of ‘‘ risk” they may help to swell the divi- 
dend—would be checked, inasmuch as inspection 
would then be the central principle in every trans- 
action, and insurance would be secondary. The 
various insurance companies, by means of this Bill, 
would not only have greater facilities given to 
them for securing the necessary ‘‘ entire” exami- 
nations which, in some instances, they now find it 
difficult to obtain, but also the means of enforcing 
the adoption of any recommendations which they 
may consider it their duty to make for rendering 
boilers safe. Such recommendations are at the 
present time too often treated with contempt by 
the boiler owner. 

We commend the general principles of this Bill 
to the careful consideration of the Select Com- 
mittee. The object in view, viz., the saving of 
human life, is a good one, aud we do not doubt 
that this desirable end would be achieved were 
the proposals of the Bill carried into actual 
practice. 

In a subsequent article on this subject, we shall 
deal with the remaining two Bills recently laid 
before Parliament, viz., the Home Secretary’s Fac- 
tory Bill and the Engines and Boilers (Persons in 
Charge) Bill. 





THE SHIPBUILDING BOOM. 

Is the boom in shipbuilding collapsing? That is 
a re frequently being asked in all our great 
industrial centres and on 'Change, for builders 
have recently made no secret of the paucity of 
‘‘inquiries,” and still more of the difficulty of 
securing orders. It is true that many of the larger 
firms prefer reticence on this subject pretty much 
for the same reason as Lord Roberts makes it his 
business to keep his own counsels about projected 
movements in South Africa until action renders the 
plan of campaign obvious, for employers and em- 
ployed continue unfortunately to wage warfare from 
the industrial point of view, so that knowledge of 
new work often proves an incentive to the men to 
enforce the law of supply and demand. Whether 
the employers are able to preserve this secrecy is 
quite another affair ; but the point has been urged, 
at least by the optimist, as a reason for not accept- 
ing the testimony of the shipbuilder. We have this 
week, however, the official return by Lloyd’s Re- 
gistry of Shipping, which is in a position to know 
the actual facts of the case. Their report indicates 
that the work actually on hand shows a decrease as 
compared with three months ago of 46,000 tons; 
but the falling off had set in early in the autumn, 
and the total now is 145,000 tons, or about 10 per 
cent., less than the highest point reached, which 
was in December of 1898, 

This decrease is not at first sight serious, when 
taken in conjunction with the fact that it is upon 
abnormal conditions. The figures of greatest sig- 
nificance, however, are those indicating the amount 
of work commenced recently. Last year merchant 
vessels were launched at a rate which made the 
average output 360,000 tons per quarter. In the 
three months just ended the vessels commenced 
only totalled 245,370 tons, whereas fifteen months 
ago they totalled 430,000 tons. From the re- 
turn it is clear that new keels are not taking the 
place of all the vessels launched. It may be taken 




















| 
Total } 
Vessels | Per 
—_ oe Tons. Com- | Tons. Cent. of 
tion menced, | Total. 
° | 
January, 1899 .. 584 1,401,087 190 | 436,473, 381 
April, 1899 =... 597 1,385,715 179 =| 847,625 | 26 
July, 1899 ry 568 1,386,367 175 | 346,449 = 25 
October, 1899 .. 558 1,347,649 174 | 807,886 22.8 
January, 1900 .. 538 ~—s-: 11,306,751 175 =| 339,764 +926 
April, 1900 ike 554 | 1,260,422 160 | 245,370, 19.4 





that nine months is a fair average period now for 
the preparation of ordinary-sized vessels for launch- 
ing, mex 

are compared with those commenced, it is shown 
that the work now is less by 81,000 tons than in 
September last. The actual state of the case, too, 








that he has satisfied himself that ‘‘the inspector 


exploded from grave defects either in construction 
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the fact that much more of the work is now in an 

advanced state of construction, for the vessels re- 
rted as ‘‘commenced ” form a steadily decreasing 

proportion of the total. 

It will thus be seen that 18 months ago the 
volume of work was not only large, but that a 
great proportion—about a third of it—was in the 
early stages, and represented a much higher labour 
value. Now barely a fifth of the greatly reduced 
total is new work, and although the figures at the 
beginning of the year show a slight recovery, this 
is due to the exceptional cause of new tonnage 
being then ordered to take the place as soon as 
possible of vessels chartered for the conveyance 
of the Army Corps to the Cape. This sudden 
fillip was not only momentary, but will have an 
influence in the opposite direction when the troop- 
ships are relieved from special duty. 

The situation now is partly due to the difficulty 
of getting anything like early delivery of ships, and 
partly to the high prices charged, both for material 
and labour. Our metal price diagram has from 
month to month recorded the steady upward move- 
ment of most metals, notably steel plates and 
iron ; and there is the further fact that structural 
iron—girders and the like—commands 211. to 22l. 
per ton, and is even then difficult to get for early 
delivery. Shipowners therefore pause, and that 
wisely, before placing at a high price an order which 
may not be fulfilled until a period when lower con- 
tract rates prevail. And once this view gets abroad 
—and it is being repeated by many able to judge 
—the collapse in the demand for new ships must be 
pronounced. It would almost appear as if this was 
the case now. Freights, it is true, are good; but it 
is difficult to be certain that they will continue at a 
level sufficient to meet the larger capital charges 
consequent upon the high contract rates now 
demanded. : There is another point of importance 
in connection with the future, and that has refer- 
ence to large ships. At the recent meeting of the 
Institution of Naval Architects, it was made clear 
that there were limitations to the use of these 
great liners. Professor Biles pointed out that after 
a certain point was reached, economy in carrying 
was dependent upon increased draught, and that 
the class, or cubic capacity, of the freight, was 
a further element; while Mr. West, an experi- 
enced Liverpool naval constructor, took the: view 
that the very large steamships could only find their 
profitable venue on the Atlantic. The demand for 
new ships of this service, if this be true, must 
sooner or later be met, with a material reduction 
in the shipbuilding output. There is no such 
reduced demand as yet, for 17 vessels are now 
building which exceed 10,000 tons; but there is a 
decrease in the number of vessels between 6000 


‘and 10,000 tons in course of construction. 


In view of the very large decrease from the 
top” total of January, 1899—145,000 tons—it is 
not without interest to note how it is distributed 
throughout the various districts as shown by Lloyd’s 
figures given in the accompanying Table : 


April, 1900. January, 1899. 


| j | 
Number. | Tons. | Number. Tons. 
| 














Belfast .. a bol 22 185,454 21 184,344 
Barrow and district. .| 10 | 2,690 | 11 20,895 
Glasgow a ot. ae 267,87 127 306,041 
Greenock ae asf 55 158,585 | 66 214,859 
Hartlepool & Whitby} oh) 84,160 | 30 88,681 


Middlesbrough  and/| | 


Stockton .. ..| 38 | 108,825 | 34 99,792 
Newcastle .. ../ 70 282,168 | 83 253,913 
Sunderland .. eal 47 162,763 | 49 168,109 

' | 


It will be seen that every district, excepting 
Belfast and Middlesbrough, shows a decrease, as 
compared with the totals for January, 1899 given 
in the Table ; but in both these instances the work 
now on hand shows a decrease of some 3000 tons 
when comparison is made with the tonnage at the 
beginning of this year. In the case of Belfast the 
continued great volume of work is due to the 
»opularity still of the immense liners, for it will 
be noticed that the average size of the vessels is 
between 8000 and 9000 tons. As to Middles- 


brough there is a decrease on recent totals, al- 
though the figures show an increase upon January, 
1899. In the case of Barrow the total given 
is of little significance as Lloyd’s do not~ include 
warship work, of which a large amount is on hand 
at Vickers’ Works. In Glasgow’s figures the de- 
crease is about the average 10 per cent., and, as 





compared with the totals of the two preceding 
quarters, there is not much change. The yards in 
the Greenock district have suffered badly, for the 
steady decrease for 18 months now reaches about 25 
per cent., and, moreover, there have recently been 
several reconstructions of firms, indicating that 
the past activity has not in all cases meant pros- 
perity. Hartlepool makes a satisfactory appear- 
ance on the Table; but the period of greatest 
activity at that port was in September last, when 
the total was 96,294 tons, so that here again the 
average 10 per cent. is not far out. On the Tyne 
the Newcastle builders have 25,000 tons less than 
the highest total, reached exactly a year ago, again 
about 10 per cent., while at Sunderland in June, 
1898, the tonnage was 194,934 tons, 32,000 tons 
more than at the present time. It will thus be seen 
that the decrease from the period of greatest ac- 
tivity is widespread and very decided. 

It is worth noting, further, that notwithstanding 
her activity at home, Germany has in course of 
construction in this country 18 vessels of 84,011 tons, 
while Austria-Hungary is having built 13 of 37,189 
tons, and Holland six vessels of 29,580 tons. The 
foreign-owned tonnage makes less than 18 per cent. 
of the total merchant work under construction. 
This does not include foreign warship work, which 
includes 28 vessels of 68,580 tons, and here again 
there is a big decrease, for a year ago we had in 
British yards 31 foreign warships totalling 109,375 
tons, while two years ago the total was nearly 
double what it now is. Our own warship work, 
however, more than makes up for this difference, 
although here there is great difficulty in arriving at 
a fair conception of the labour value of the tonnage, 
because everything is included except vessels not 
actually officially tried. It would be easy to indi- 
cate several vessels included upon which very little 
work remains to be done, but without allowing for 
this we have under construction the following 
vessels : 

; Tons. 
554 merchant vessels of .-. 1,260,422 
53 British warships of ... ; : 385,530 
28 foreign warshipsof... ....  ... 68,580 


Total ... 1,714,532 


A year ago the total was 1,819,780 tons, so that 
there is a decrease of 105,000 tons, notwithstanding 
that British warships account for 61,000 tons more 
now than a year ago. 











NOTES, 
Normat CELLs. 

WHEN normal cells are to be used for standardis- 
ing galvanometers, and for determining electro- 
motive forces by a compensation method, the re- 
sistance of the cell must be accurately known and 
very small, and the cell must further be able to 
bear certain rates of discharge ; to which end the 
current density near the electrodes must also be 
small. To attain these objects, Emil Bose, of the 
University of Breslau, has devised a new arrange- 
ment of Clark and Weston cells, which is illustrated 
in the ‘‘ Zeitschrift fiir Elektrochemie.” The glass 
vessel is a desiccator, a cylindrical vessel whose 
lower half has a smaller diameter than the upper 
half, and a ledge about half-way up. . The amal- 
gam is placed in a ring-shaped trough resting on 
that ledge. This trough and the electrodes can be 
removed during transport. The electrodes consist 
of glass tubes, passing through the perforated glass 
cover, filled with mercury and ending in platinum 
wires which dip into the mercury or amalgam. 
Connections are made by inserting wires into the 
upper ends of the tubes. With a cell diameter 
of 12 centimetres, and a ring trough 3 centimetres 
in width, we have an amalgam electrode surface of 
80 square centimetres, and about the same surface 
for the mercury and mercury sulphate which cover 
the bottom of the vessel. Owing to these large 
surfaces, the electromotive force of the cell remains 
very steady. Withdrawing currents rising in in- 
tensity to 0.0366 ampere, Bose observed that the 
electromotive force of a Weston cell did not sink 
by more than 0.0033 volt in 60 minutes. In the 
case of the Clark cell the loss was smaller still, 
only 0.0029 volt; but, taking other points into 
consideration, both cells appear to equally 
good. The cell fits into a water bath or thermo- 
stat, and the arrangement lends itself also to the 
construction of normal calomel electrodes. In 
that case, both tubes dip into calomel and mercury, 
covering the bottom of the cell or contained in the 


trough. Either electrode tube may be used for 
measurements, and the other electrode is available 
for comparison to ascertain the loss of the potential 
of the respective electrode in use. 


THe Proposep University or Brrmincuam. 


From the report of the advisory committee ap. 
pointed to recommend a curriculum for the pro- 
posed University of Birmingham, it would appear 
that our pastors and masters have atlength awakened 
to the fact that the higher education of the future 
must to a very large extent be of a utilitarian 
nature. It is proposed to secure at Birmingham 
an area of at least 25 acres for the erection of 
buildings entirely devoted to technology, whilst 
the cost of the freehold, buildings, and equipment 
is expected to reach fully 155,000. In these 
buildings accommodation will be found for 200 day 
students, and it is further very wisely recommended 
that no night classes shall be held, since this class 
of instruction can very well be afforded in establish- 
ments of lesser pretentions. In this department 
of the University there will be five principal 
chairs, viz., those of Mining, Metallurgy, Engineer- 
ing, and Trade Chemistry, and a fifth intended for 
instruction in the non-metallic trades. Assistant- 
professors, demonstrators, and assistants will bring 
the total teaching staff up to eighteen, which is, 
perhaps, rather too few for the number of 
students expected, and the advanced character of 
the work it is proposed to accomplish. The full 
course is-to be of four years’ duration, and an im- 
portant innovation is to be made in the length of 
the academical year by shortening the vacations. 
There can be no question that such an establish- 
ment, if worked on the right lines, should be highly 
valuable, not merely to the district of Birmingham 
but to the country at large. In Germany the tex- 
tile schools give the most valuable assistance to the 
native manufacturers. Should new processes or new 
dyes be introduced in other countries, these schools 
with their highly-trained staffs endeavour to find out 
all about them for the benefit of their compatriots. 
There is one danger which the Industrial Department 
of the Birmingham University must take care to 
avoid, viz., the risk that in the attempt to make 
the training given utilitarian, it may be greatly 
narrowed. Thus the department of trade chemistry 
must make certain that it turns out’ chemists, 
and not mere trade analysts and the like; and 
similarly in the engineering departments, too great 
specialisation should be avoided. It is to be 
hoped, too, that employers will be ready to accord 
juster treatment to graduates from the college 
than they have commonly done in similar cases in 
the past. In addition to the Technological Depart- 
ment, it is further proposed to grant a diploma in 
commercial matters. There is naturally great difli- 
culty in settling a course for this, but a knowledge 
of commercial law, the duties and responsibilities 
of limited liability companies, methods of office 
organisation, and the like, cannot fail to be useful. 
Other subjects proposed are the theory and prin- 
ciples of trade unions, associations, trusts, com- 
binations and rings, and of causes affecting success 
or failure in business. It is, however, exceedingly 
doubtful if much that is useful can be taught on 
these heads, since the fact is that the human factor 
has in these matters so marked an influence, that it 
is impossible to draw-safely any but the most 
general conclusions from the a priori data with 
whic' itis necessary to start. 








WATCHING AND BESETTING. 


In the case of Farmer v. Wilson and Others, which 
was heard in the Divisional Court on Friday, 
March 30, an interesting question arose as to what 
constitutes watching and besetting. An informa- 
tion had charged the respondents with acts done, 
with a view to compelling 37 persons named therein, 
to abstain from doing certain acts which they had 
a legal right to do, ¢.g., to remain on board the 
steamship Siren, and to fulfil the engagements 
entered into by them with the Shipping Federation. 
A charge of watching and besetting was also made. 
It appeared that at the time of the besetting 
charged, the Siren was lying moored near 
Jarrow Hake in the Tyne, and was occupied by th 
Shipping Federation as a dépét for men intending 
to serve as seamen on board ships belonging to 
members of the Federation, which is an association 
of shipowners. The engagements between the 37 

rsons and the Federation were made by their 

ederation through its officials, being bond fide 
the servants and in their constant employment. 
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Neither those officials, nor the Federation, had at 
any material time a license from the Board of Trade 
under Section 3 of the Merchant Shipping Act, 
1894, for the purpose of engaging or supplying 
seamen to be entered on board any ship in 
the United Kingdom, nor were the Federation 
or its servants the owner, master, or mate of 
any ship, or bond fide the servant and in the 
constant employment of the owner, or a superin- 
tendent within that section. Relying upon the 
fact that the Shipping Federation had contravened 
the provisions of Section 3 of the Merchant Ship- 
ping Act, 1894, the respondents alleged that the 
37 persons on board the Siren were not doing an 
act or fulfilling an employment which they had a 
legal right to do or fulfil, and that therefore Sec- 
tio 7 of the Conspiracy and Protection of 
Property Act was not applicable to the case. 
The justices found that there was a besetting, 
in fact, with a view to compel the 37 persons 
from remaining on board the Siren and ful- 
filling their engagements withthe Federation ; 
but were of opinion that inasmuch as the Federa- 
tion had contravened Section 3 of the Merchant 
Shipping Act, the Conspiracy and Law of Property 
Act, Section 7 did not apply. In the course of 
his judgment, by which he allowed the appeal and 
sent the case back to the magistrates to convict, 
Mr. Justice Day said: ‘‘I am clearly of opinion 
that the magistrates were wrong. The men engaged 
by the Federation have been beset with a view to 
compel them to abstain from doing acts which 
they had a legal right to do. They had a legal right 
to be upon the ship, to stay there, and to receive 
their wages, if they could get the money. There 
may have been a breach of the statute by the 
Federation, but that does not prevent the men from 
having a legal right to be on the ship.” We cannot 
doubt the accuracy of this decision. The fact that 
the Shipping Federation may have, been employing 
workmen without statutory authority has clearly 
no effect upon the right of the workmen to go where 
they choose. Only last year it was decided in the 
case of Charnock v. Court [[1899] 2 Ch. 35] that 
there is nothing in the Conspiracy and Law of 
Property Act, 1875, to limit its operation to places 
habitually frequented by workmen. “Place” in- 
cludes any place where a workmen happens 
to be, however casually, nor is it limited to 
places ejusdem generis with places of business 
or residence, and it includes public places such 
as railway stations and landing stages. The 
words ‘‘ wrongfully and without legal authority,” 
apply to such conduct as will support an action for 
nuisance at common law, to which proof that the 
watching or besetting was for purpose Of peaceful 
persuasion would have been-a defence. It may, 
therefore be restrained by injunction. 





AUTOMATIC RAILWAY COUPLINGS. 

On Monday last a trial was made of the first of 
three new trains constructed at the Great Northern 
Railway Company’s Carriage and Wagon Works at 
Doncaster. Tne trial was chiefly interesting because 
the train in question is the first that has been com- 
pleted in which automatic couplings have been fitted 
throughout; but there are other points also well 
worthy of attention. 

In our issue of May 19, 1899, we illustrated and 
described the arrangement of a combined automatic 
and non-automatic coupler which had been devised 
by Mr. W. S. Laycock, of Victoria Works, Sheffield. 
Since that time Mr. Laycock has been working at his 
invention, and has made several improvements, with 
the result that the carriage stock of the train in ques- 
tion, and the two others which are to follow it, have 
been fitted throughout with the combined coupler ; 
and it may be nee at once that the trials were quite 
successful, the railway authorities expressing them- 
selves very satisfied with the result. 

It will be remembered that Mr. Laycock adopted a 
standard automatic coupler of the American Motor 
Car Builders’ Association as the foundation of his 
invention, wisely determining to go on approved lines 
asfar as possible. The details of his arrangement will 

seen by reference to our former illustrated notice ; 
and it will be sufficient here to remind our readers 
that in it the main casting or drawhead of an automatic 
coupling is divided from the stem, and is attached to 
the hook of the usual English coupling by means of a 
pin. In this way the drawhead will, when required, 
swing down out of the way, so that the shackle, or 
non-automatic, coupling can be used ; whilst if the auto- 
matic arrangement is required, the drawhead is held 
Securely in a horizontal position by swinging it a 
inserting the pin in its proper holo. Tt will also be 
Femembered that an arrangement had been devised for 





running back the buffers when the automatic coupling 
was used, the latter, of course, comprising both the 
attaching and buffing devices. 

The object aimed at is naturally to give a choice 
of automatic and ordinary coupling, because it is 
necessary that a railway carriage should be able to 
take its place in any train, and obviously the whole 
stock of the line cannot be changed at one time. There 
must, therefore, be a period when an alternative of 
either method must be available, supposing the auto- 
matic coupling is to be introduced. 

The new train is intended for the 10 o’clock dining- 
car express, and will consist of six cars. The train, 
including engine, was 424 ft. 6 in. in total length, 
whilst the weight of the coaches was 200 tons. There 
will be passenger accommodation for 46 first-class and 
129 third-class passengers. The first vehicle was a 
third-class carriage with guard’s compartment and 
brake, a lavatory, and three open third compartments. 
The length is 63 ft., and the weight 35 tons. A first- 
class coach, 60 ft. long, followed, having accommoda- 
tion for 28 passengers, the weight being 34 tons 18 cwt. 
A combined first-class and kitchen car was next, the 
length of which is 62 ft. This will carry 18 first-class 
passengers, and weighs 36 tons 13 cwt. Next came 
two third-class dining cars, each 64 ft. 6 in. long, and 
each with seating accommodation for 42 persons, the 
weight being about 35 tons 9 cwt. each. A luggage 
brake-van, 45 ft. long, and weighing 22 tons 10 cwt., 
completed the train. 

The carriages are all in communication with each 
other by means of vestibules, which work in admirably 
with the central buffing and automatic coupling, so that 
a thoroughfare exists from end to end of the train. The 
vestibules have also been supplied by Mr. Laycock, they 
being on the Pullman system. The Gold system of 
steam heating has been adopted. This has been fully 
described and illustrated in these pages.* The cars are 
not noticeable for any elaboration of ornamentation, 
there being, indeed, a pleasant return to the greater 
simplicity of earlier days, but the solid comfort of 
pensengers is perhaps more considered than is usual, 
especially in the matter of room ; whilst the lighting, 
both natural and artificial, is excellent ; there being 
clerestory roofs and Spencer’s turn-down arrangement 
for the gas lamps. The general idea of the arrange- 
ments adopted is, not so much to give a separate 
dining-car, as to have.a table for each compartment 
so that passengers can eat their meals without leaving 
their seats. Many of the tables are, of course, por- 
table, antl a very good arrangement has been de- 
vised for folding each table out of the way when 
not needed, whilst the passenger cgn himself put it 
in position in the easiest manner without leaving his 
seat. The automatic locking device for holding the 
table securely is a wértiouleely neat arrangement. 
The ventilation is very satisfactory, torpedo ventila- 
tors being fitted throughout, whilst the lavatory ar- 
rangements have Prasat, new features, such as ‘‘ auto- 
matic perfumer,” ‘‘ozonateurs,” ‘‘ gersapettes,” and 
other ingenious, though sometimes, to the uninitiated, 
startling refinements of civilisation. 

The trial run was from Doncaster to Grantham and 
back, but before the start a series of tests of the 
automatic couplings was carried out. The six coaches 
were drawn up on a siding in the works, a space of a 
foot or two separating them. A shunting engine was 
then backed gently in, and the coaches were pushed 
together, the coupling being effectually performed on 
every occasion. It is said that the automatic device 
will enable an ordinary carriage to be coupled up 
without moving it more than a foot, but on this 
occasion, when one trial was made, the travel of 
the coach was just on 18 in. 
shunting engine, which was coupled to the other 
carriages—it was the last carriage on which the test 
was made—by a loose three-link chain so that control 
was far from perfect. At any rate énough was shown 
to prove that the interlocking of the ‘‘ knuckles” 
could be effected without the heavy bang that is some- 
times su to be necessary for the purpose. 

The particular automatic coupling now in use has, 
it is claimed, several advantages over others that have 
preceded it. There are no springs for actuating any 

rt of the mechanism, a point that is considered of 
importance, doubtless with reason. A falling wedge 
holds the hook or knuckle in the engaging position, 
and this will remain in place until pulled out, The 
latter operation naturally releases the apne, and is 
performed by means of a chain which leads from the 
drawhead to the side of the carriage, and this enables 
uncoupling to be done without the shunter going on 
to the rails and between the cars. A part of the tests 
consisted in dividing up the train, and this was done 
most expeditiously, a pull at the chain freeing the 
carriages from each other. The next test—or perhaps 
one should say exhibition—was to convert the auto- 
matic coupling into a non-automatic one and vice versd. 
Both these operations were carried out in a few seconds 
by the man withdrawing the pin and placing it in the 
locking hole when the drawhead had fallen to the ver- 





* See ENGINEERING, vol, ly., page 190, 
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tical position, se that the car became fitted for attach. 
ment by the ordinary hook and ey aisy ap Tore- 
lace the automatic arrangement for use occupied 
ut a few seconds, and was easily performed by one 
man. 

The trial run was without ial incident. The 
train was drawn by one of . Ivatt’s new four- 
coupled og engines, No. 990, which attained at 
times a high speed, but only for comparatively short 
periods, for there were naturally many signal checks 
and stops on this much used bit of line. The follow- 
ing particulars of this type of locomotive may be of 


interest : 
Cylinders ... 19in. india. by 
: 24 in. stroke 
Diameter of driving whee's ... 6 ft. 74 in. 
Steam pressure ... He 175 lb. sq. in, 
Grate area a 267 sq. ft. 
Heating surface : 
irebox a ia pee eee) 
Tubes ... ion see ret co es: 
Total ... 1422 ,, 
Boiler barrel e ... 4ft, 8 in, in dia. 
aa ie ...8 ft. by 4 ft. 04 in, 
Tubes, 191 in number... .. 13 ft, long 2 in, 
in dia. 
Total weight of engine in working 
order ... a Shi. eek atiae 58 tons, 
Total weight of engine and tender... 8 ,, 


The steady running of these long coaches, all held 
together and mutually — y the vestibules, 
was a notable feature. There were some sections of 
line over which the running seemed hardly so satisfac- 
tory as over others, a matter which was evidently not, 
due to the rolling stock. 

It should be added that three other companies are 
being supplied with the combined coupling by Mr, 
Laycock, namely, the North-Eastern, North British, 
and Great Central Railway Companies. 





CaTaLocurs.—Messrs. George Cradock and Co., of 
Wakefield, have sent us a copy of their catalogue of wire 
ropes and accessories. Included in the letterpress we 
note detailed directions for splicing rope, whilst amongst 
the engravings are illustrations of aerial ropeways and 
Se ee bridges erected by the firm.—The Chapman 
Valve Company, of Indian Orchard, Mass., U.S.A., and 
of 75, Queen Victoria-street, London, have recently pub- 
lished an excellently arranged” catalogue describing the 
various forms of sluice valves, throttle valves, hydrants, 
and seat valves made by the company. The valves in 
question are made for steam and air, as well as for water 
mains.—Messrs. Ashwell and Nesbit, Limited, of 12, Great 
James-street, Bedford-row, have just issued a new 
pamphlet describing their system of warming and ventilat- 
tion, to which are added illustrations of many important 
buildings to which this system has been supplied.—A 
new catalogue of — Ee rag pudiiers, and 
fittings has been issued by Husson’s. Safety Acetylene 
Syndicate, Limited, of 28, Victoria-street, Westminster, 
London, 8.W.—Messrs. Ransome and Marshall, of Liver- 
pool, have sent us a copy of their new price list of vertical 
cross tube boilers.—We have received from the British 
bytes garg’ Electric and Manufacturing Company, 
Limited, of Norfolk-street, W.C., copies of circulars on 
alternate current motors, and compensators for alternate- 
current circuits, 





% 

Go.p.—The imports of gold into the United Kingdom 
in March were 997,595/., as com with 2,391,541/. in 
March, 1899, and 4,441,660/. in h, 1898. The aggre- 

ate imports in the first three:months of this year were 

010,031/., as compared with 7,022,912/. in the corres- 
ponding period of 1899, and 9,258,841/. in the correspond- 
ing period of 1898. The Transvaal War has had a great 
effect upon the imports of gold from British South Africa, 
which only amounted to 78,7711. in the first three months 
of this year, while in the first quarter of 1899 they stood 
at 4,671,029/., and in first quarter of 1898 at 4,003,994/. 
The imports of gold from British India have somewhat 
fallen off this year, having only amounted to March 31 
to 199,190/., as com with 419,310/. in the corres- 
ponding iod of 1899, and 403,930/. in the md- 
ing period of 1898. Australasia would appear to = the 
gold-producing region from which the largest supplies 
are now obtained. The imports from our Antipodean 
settlements to March 31 this year amounted to 1,263,806/., 
as com with 1,023,130/. in the first quarter of 1899, 
and 1,382,415/. in the first quarter of 1 The imports 
of gold have been largely helped up this year by increased 
receipts from the United States and Germany ; but these 
of course were transmission im that is gold ré- 
ceived to adjust the balance of trade, or to suit the con- 
venience of bankers and others. The United States sent 
us gold in the first quarter of this year to the extent of 
2,577,1197., as compared with 34: and 25,1097, The 
receipts from Germany were 1,764,100/., as compared 
with 78,6987. and 97,534/. Gold was ex from the 
United Kingdom in March to the extent of 1,242,600/., 
as com d with 3,041,6197, in March, 1899, and 

825,2497. in March, 1898. The aggregate ex in 
e first three months of this year were 3,585,490/., as 
com with 7,000, 7372. and 10,173,480. In these latter 
to’ the gold exported to British India figured for 





1,375,300/., 613,814/., and 737,620/. respectively. 
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THE FLIP OR JUMP OF A GUN OR RIFLE. 
To THE Eprror oF ENGINEERING. : 
&rr,—Under this — Mr. Bridges-Lee has, in 
yours of the 23rd ult., explained the ‘‘ phenomenon ” of 
“jump” in an emic manner. His explanation 
reduces a complex mechanical problem to such very 
simple principles that it becomes a misnomer to term 
‘‘jamp” a “‘phenomenon” at all. Unfortunately, the 
— to be solved refuses to obey the simple principles 
e has applied to it, and demands a much closer investi- 
tion and a resort to less obvious laws of motion. In 
Ulustration I present the following phenomena, which 
are sufficient to prove this assertion. ; R 
1. The distribution of weight, in relation to the line 
along which the oe force acts in propelling the 
projectile and repelling the breech, is very much alike in 
the Service magazine rifle, and in its predecessor, the 
Martini-Henry. The centre of gravity of the whole 
system, omitting the firer, is about 1 in. below the axis of 
the barrel in either rifle. Nevertheless, the jump of these 
rifles is so different that, whereas the former requires 
correction in the sighting of about 12 minutes of angle, 
to counteract an wpward jump of that amount, the 
Martini-Henry has a well-defined downward jump of 
several minutes. 
2. The Service rifie, with compressed charges of black 
wder, giving a muzzle velocity of 1850 foot-seconds, 
as about six minutes more upward jump than the same 
rifle when cordite ammunition giving 2000 foot-seconds is 
sed 


used. 
3. The Service rifle sword-bayonet, attached below the 
barrel, on a principle inven and patented by the 
writer, causes the rifle to shoot low, and not high, as Mr. 
Bridges-Lee’s explanation would require. : 
It is not pcss b’e toreduce these phenomena to particular 


cases of the explanation put forward by Mr. Bridges-Lee. | }, 


They are a class of problems involving the application of 
forces of very intense and short-lived nature, almost. re 
cussive, to the inertia of a system whose parts vary widely 
in elasticity and in density, and cannot be looked upon as 
at all rigid in relation tosuch impulses. The whole time 
of the passage of the bullet through the Service rifle barrel 
is about .0015 second, and in this time all the movement 
which affects the direction of the projectile must take 

lace. This movement is not visible, as is the subsequent 
arge movement of the whole rifle, but its effect on the 
direction of the bullet is plainly enough evident on the 
target when the correct allowance for it has not been 
ascertained, and made in the sights. 

Yours truly, 


Joun Ricsy. 
Streatham, S.W., March 18, 1900. 








NAVAL ENGINEERS. 
To THE Epiton oF ENGINEERING. | 

Srr,—The thanks of the whole of the engineering de- 
partment of the Navy will be most unanimously accorde 
you for the manner in which you deal with, and the space 
which you devote to, the claims of the Naval Engineers. 
Your half-apologetic tone at the commencement of your 
leading article was quite unnecessary, for all your readers 
must realise how vitally important is the question that 
you have for so many years most strenuously kept in the 
forefront of leading engineering problems. Mr. Morison, 
too, is to be congratulated on the masterly manner in 
which he handled this most intricate question of personnel, 
before the North-East Coast Institution of Engineers and 
Shipbuilders. Itisa long step towards the consummation 
of an ideal engineering naval staff, when gentlemen of 
Mr. Morison’s standing in the engineering world take up 
the cudgels on behalf of a class who, by the very neces- 
sity of their position, are speechless. Excellent as your 
article is, I must confess to a certain amount of disap- 
pointment when I perceived the line of demarcation 
which you had drawn between the engineer officers and 
the engine-room artificers. For all social functions, 
which take place at the after part of the ship, this dis- 
tinction is truly obvious; but down below, amidst the 
whirr of revolving machinery, it takes a keen and prac- 
tised eye to notice the subtle difference between the dom 
in question. Referring to the engine-room artificers, you 
state, ‘‘ These men, it must be remembered, are not engi- 
neers ; they are excellent artificers, or, as they would 
called ashore, ‘tradesmen’; and though they carry out their 
often too-onerous duties in an admirable manner, they are 
not competent to take charge.” The writer of this letter 
quite recognises that you had every intention of being 
fair, and just when penning the above lines; nor is he 
inclined to enter into a philological disquisition upon the 
precise meaning of the word ‘‘ engineer,” for with chan; 
of latitude the term alters its meaning considerably. In 
London, the ordinary handicraftsman in an engineering 
workshop is styled an “‘ engineer ;” whilst in America, the 
locomotive engine driver environs himself within the all- 
embracing term. The gentleman in charge of the ma- 
chinery of a penny steamer on the Thames is by courtesy 
dubbedan “engineer ;” and yet you, with the best intentions 
in the world, state that the engine-room artificers are only 
‘*tradesmen.” You would apply a similar term to your 
butcher, baker, and greengrocer. Surely, we are some- 
thing more than those. For service purposes, I quite 
admit, that some easy method of differentiation is neces- 
sary, for inside the Navy such distinctions are easily 
understood, but such familiarity outside the Navy is less 
excusable. For proof of this contention it will not be 
necessary to seek evidence outside of that furnished in 
your admirable article. You take the case of the Mars, 
and quoting from Mr. Bullen’s book, ‘‘ The Way they have 
in the Navy,” you state that in this first-class battleshi 
that she only carries one fleet engineer, one engineer, an 
four assistants, the o'dest of whom was but 23 years of 


d | show that the engine-room arti 





‘. Mr. Bullen then, quite rightly, goes on to state 
that one of the assistants and the chief engineer must 
devote the greater portion of their time to clerical work 
—most of it wholly unnecessary, let it here be said 
—leaving the engineer and three assistants to carry 
out the whole of the responsible duty below. Even 
this skeleton staff must be denuded of a few of its 
bones, for Mr. Morison in his paper states of the young 
assistant engineer, on joining his first ship, ‘* That 
he is absolutely lost, because he has not yet learned 
the practical significance and bearing of the theoretical 
knowledge which he has acquired; and he is therefore 
wite devoid of that judgment, resource, and confidence 
(the italics are my own) which can only be created 
long and intimate acquaintance with the machinery.” 
If the foregoing were wholly and absolutely a true state- 
ment of the exact condition of affairs in the engine-rooms 
of our ships of war, then the senior engineer, with his 
phantom staff of assistants, would be in a truly pitiable 
condition, and our fleets on the way to the devil. In 
fact, Sir, the truth is only half stated, but quite uncon- 
sciously so. Next to the assistant engineers there comes, 
in point of rank, the chief engine-room artificers, who, in 
— of experience and familiarity with the multifarious 
uties of an engine-room and stokehold, form what Mr. 
Bullen aptly calls the ‘‘ backbone of the department.” 
And behind them, again, come the nine engine-room 
artificers—junior, too junior, alas!—for the many and 
trying duties they are oftentimes called on to carry out. 
But let me for a moment deal with the chief engine-room 
artificers. 

That they are entitled to call themselves engineers, in 
the sense that the term is understood in the merchant 
service, I fully contend; hence my demurring to your 
term, ‘‘tradesmen.” Before an engine-room artificer is 
eligible for the position of a chief engine-room artificer 

e must have served eight por five years of which 
must be actual sea time. He must then get a certificate 
from his chief engineer, showing that he is competent to 
take charge of the engines and boilers of a small shi 
Atter this, he has to pass an examination more difficult 
than that demanded by the Board of Trade for a second- 
class engineer’s certificate, before he can become a chief 
engine-room artificer, second-class. A ‘tradesman ” the 
chief engine-room artificer may be, within your narrow 
definition of his capabilities, but that he is competent to 
carry out most onerous and responsible duties, a glance at 
the current Navy List will prove: for therein you will 
discover many ships, the machinery of which is in the 
absolute charge of chief engine-room artificers. But to 
get back to the Mars. Somehow or the other, she is still 
afloat, and one of the fighting units of the Channel fleet. 
Even the nine engine-room artificers on board of her 
are undergoing a similar training to that of the “‘inex- 
perienced ” assistant engineers, only more so, as every 
ob man will understand, and eventually they will all be 
eligible for promotion to a higher sg I Boe T have 
stated sufficient Sir, on this — of the question to 

v cers are, after a few years’ 
servitude under the Spartan conditions which prevail in 
the Navy, something more than mere “‘ tradesmen ;” and 
that they are competent to take charge, because many of 
them have had charge, or now have =p # and all 
jointly share the huge responsibility—morally, I mean—of 
the tremenduous department answerable for the propul- 
sion of the ships of our big Navy. 

As I have already stated, the Mars does keep afloat 
with the inadequate engine-room staff assigned to her. 
But at what a cost of work, worry, and weariness on the 
part of those who “keep things going.” To start with, 
the pre-1892 engine-room complements ought to be re- 
stored. This would mean an addition of 30 per cent. to 
the professional and skilled staffs that are now so terribly 
overworked, and not 12 per cent., as Mr. Morison states 
in his otherwise able and lucid paper. This can only be 
brought about by steady educational methods such as 
those you have adop and by the Admiralty con- 
ceding more liberal conditions under which engineer 
officers serve than those which at present obtain. The 
granting of executive rank raises many points of excep- 
tional difficulty, but none, I think, that are insurmount- 
able. Writing as I do, with some inside knowledge of the 
Navy, I hold it to be absolutely necessary that some 
drastic changes must be made with regard to the status 
of the engineer officers of the Navy, if they are tc_com- 
mand and control large numbers of half-disciplined men 
so as to insure the safe and reliable working of the de- 
partment. 

The difficulties at present being met with in secur- 
ing sufficient candidates for the artificer’s rating are 
more easy of solution as they translate themselves into 
terms of pay, pension, and better treatment. Here there 
are no inherent difficulties, as with the other problem. Let 
me deal with the question of pay first. The commencing 
wage of an engine-room artificer is 53. 6d. per day, which, 
plus allowances, works out at about 6s. per day. Now, 
when I merely state that this w: was determined in 
1883—a date before the advent of high pressures, water- 
tube boilers, and piston speeds of over 1000 ft. per minute 
—I need not waste your valuable space by advancing 
further arguments for the necessity of an increase in 
wages, ere efficient eo mechanics will rush with 
perfervid patriotism for the position of an engine-room 
artificer. 

On the question of pension, the Admiralty are now 
losing a number of valuable chief engine-room arti- 
ficers, simply for the reason that no inducements in the 
shape of augmented pay (6d. per day is all that is now 
offered as an inducement for a chief engine-room artificer 
re-engaging), or substantial increase to pension, are held 
out to men to continue their services to the Crown. A 
chief engine-room artificer is most shabbily treated, so 
far as his pension is concerned. In point of fact, he has 


no special pension, he being scheduled with leading 

stokers and seamen petty officers for this part of his 

‘deferred pay.” To level the chief engine-room artificer 

up in the matter of pe ion, he ought at least to be treated 
e 


as liberally as is a Metropolitan policeman, i.e, he should 
receive two thirds his average wage per day as a retiri 
allowance. This concession, although the merest ach 
justice, would give a tremendous impetus to the recruit- 
ing. of these men, and act as a stimulus in obtaining 
a higher stamp of men than those that are now joining 
Her Majesty’s Navy. 

T have left the question of treatment to the last, as it 
is perhaps the most important, so far as its baneful 
influence is felt in deterring candidates from flocking to 
the Navy. By treatment, I mean all that is understood 
in the environment of the recruit the moment he is 
“under the pennant.” For all service purposes he ig 
classed as a chief raged officer, but he is only reminded of 
this when told of his awful responsibility should anything 
under his nominal control go wrong; otherwise, he is 
treated but very indifferently by those in authority over 
him. In this respect his immediate, or, as I may call 
them, his local superiors, have much to answer for. But 
the whole truth cannot be told here, for the rules of the 
game must be observed. But these are the smaller 
worries of an a artificer’s existence, and, as a 
rule, wash off with the grease; it is the bigger things that 
are more trying. Let me instance, for example, the 
recent stoppage of leave of the 25 engine-room artificers 
of the Channel squadron, because three of that number 
failed to observe a Service courtesy in not recognising the 
Admiral in command, and two other officers who were 
with him on shore at the time. There is every reason to 
believe that these three men failed to recognise the 
officers, as they—the officers—were in mufti. But, still, 
these three were guilty of a Service offence, and for such 
should have been admonished. Well, the obvious thing 
for the Admiral to have done was to have had all the 
engine-room artificers who were on shore on this occasion 
mustered on the flagship, and there have identified the 
terrible culprits. That was the obvious thing, as I have 
stated, but it was not done. Oh, no! The Admiral 
made a signal stopping the leave of the 25 engine-room 
artificers who were on shore at the time, until such a 
period as they—the engine-room artificers—turned 
informers ee § sneaks, and so peached on their luckless 
brethren. Truly, as Mr. Bullen says, ‘‘It’s a way they 
have in the ig a : 

Take, again, the treatment meted out to engine-room 
artificers at the Western port a few months ago. At 
this naval dépét there is a good deal of boating. Well, 
engine room artificers were compelled to ‘‘man” an oar 
alongside of stokers and bluejackets, and made to pull 
themselves to and fro. This was felt to be very degrading, 
and it was not until a lot of irritation and friction had 
been caused that things were modified somewhat. 

At Chatham, the engine-room artificers are treated 
more as if they were militiamen than responsible me- 
chanics—(I do not use the word ‘‘militiaman” in an 
invidious sense)—for there they are drilled, and faced 
about, and ‘‘righted about” until they get quite dis- 
gusted with the Navy, and with everything pertaining 
to it. But I have said enough, Sir, to show you why it 
is the authorities find such difficulties in securing engine- 
room artificers. They forget, or never seem to understand, 
that these men are all special correspondents, commis- 
sioned by their shopmates on leaving the training ground, 
to write home giving all particulars about the ‘‘ job,” as 
they call it. Only last week, I overheard a young fellow 
state quite publicly that he had been the means of stopping 
eleven of Fis old shopmates from joining the Navy as 
engine-room artificers, and this because of a little petty 
tyranny on one of the ships of the Channel fleet in whi 
lng been undergoing a course of getting the “sea 

abit.’ 

I must apologise for the length of this letter, but I 
think that the ition and responsibilities of the engine- 
room artificers deserve fuller treatment than your article 
accorded hee and = bring my remarks to a close, 
merely subscribing myself a 

Apa 9, 1900. — New E. R. A. 





To THE EDITOR OF ENGINEERING. 
Sir,—The thanks of Naval ep sare are due to you 
for your unswerving and untiring advocacy of their claims. 
Their thanks are also due to Mr. D. B. Morison, vice- 
president of the North-East Coast Institution of Engi- 
neers and Shipbuilders, for his extremely able paper on 
‘The British Naval Engineer,” read before that Institu- 
tion. This r is noticeable, not only for its masterly 
treatment of the subject—but also for the fact that it 18 
the first of its kind read before a technical institution. 
It marks an epoch in the naval engineering struggle. i 
It is instructive to note, how—in connection with this 
struggle—the so-called ‘‘impossibilities ” of one oe be- 
come the very easy ‘‘ possibilities” of the next. a 
the case of the modification in “relative” rank lately 
made—the ‘‘ with but after” concession. A AP hap 
ago, what is known as ‘‘ the Houee,” was officially ais. 
formed that for certain reasons it was impossible to dis- 
nse with the ‘‘ but after” portion of this strange acer 4 
he statement caused laughter, but whether the Jauge 
was directed against the absurdity of the wish to abolis , 
“but after,” or against the reasons given for the neces 
sity for its retention—was not clear. The conditions 
the case remain the same re - a. . 4 
ibility ” has disappeared, and with a way 
Fand “but after” is con adrift. The Navy is shaken, 
but survives. ve : 
Another instance of the easy transition from the 1m- 
possible to the possible is indicated in the letter S 
‘Naval Engineers” which appeared in your issue oO 





March 30. ‘‘Lieutenant” there states his opinion that 
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“ most executive officers r ise that engineers should 
have the power of punishing their men, in the same way, 
and to the same extent, more or less, as marine officers at 

resent.” It seems but yesterday that this view—when 
put forward by the engineers—was declared by executive 
officers to be entirely incompatible with the maintenance 
of discipline in the Navy. 

I appeal to ‘‘ Lieutenant”—whose letter marks him out 
asa broad-minded officer—whether it would not be a good 
thing if he and others could bring their brother officers of 
the executive branch more into line with the engineers on 
the points in question. Hitherto his branch has been re- 
garded as being mainly in — to the engineers’ 
claims. Radical changes in the organisation of the en- 
gineer branch are bound to come in; they have been 
knocking at the door for years past. They may be on the 
lines suggested in the engineers’ ‘‘statement,” or they 
may be on the lines of the change in the United States 
Navy ; but come they will, sooner or later—sooner with 
the help of the executive branch, later without it. I put 
it to ‘* Lieutenant,” whether it would not be more satis- 
factory for his branch to be in a position to congratulate 
itself on having helped forward the inevitable change, 
rather than to have cause to reflect that the needful change 
had forced its way in face of an opposition, which had 
produced nouseful effect, 

I am, yours obediently, 
NAvaL ENGINEER. 


To THE Eprror oF ENGINEERING. 

Srr,—The thanks of engineers generally are due to you 
for the admirable report of Mr. Morison’s paper, delivered 
before the North-East Coast Institution of Engineers and 
Naval Architects, and also for your own article, in your 
issue of the 6th inst., commenting on the same. Now 
that influential institutions, like the one referred to, are 
taking up the case for fuller recognition of the claims of 
naval engineers, it is to be hoped that the authorities will 
see the urgent necessity for carrying out some important 
reforms in the whole of the engineering department of the 
Royal Navy, on the lines suggested in your pages, which, 
by the way, you have so consistently advocated during 
the past decade. 

Both Mr. Morison’s paper, and your own leading article 
dealing with it, are so uniformly fair and generous, that 
T am loth to criticise either ; but if I may be pL rgpeae er 
for a brief space, I should like tc deal with that portion 
of your article wherein you advert to the engine-room 
artificers. 

It is curious to observe that most lay speakers, and 
writers who handle this vexed question, the engineering 
personnel of the Royal Navy—fall into the same error of 
making a most invidious distinction between the engineer 
officer and the engine-room artificer, as if the latter were 
& mere automaton standing about on the engine-room 
platform, awaiting orders from the former as to the 
adjustment of a pair of crank-head brasses, or the train of 
wheels necessary for cutting a certain pitch of thread. 
Tn this respect you—in your article—sin most grievously. 
You refer to the engine-room artificers as being mere 
“‘artificers ” or “‘ tradesmen,” and not Bem wares of taking 
charge.” If your strictures applied only to the raw 
recruits—say, under two years’ service—they would be of 
some force; but, if I understand your statement aright, 
you intend your remarks to include the whole of the 
artificer branch, from the artificer engineer to the 
humblest novice who has just donned the uniform ; for 
you also state that the term ‘‘artificer engineer” is a 
contradiction. Why these invidious distinctions should 
be made passes my —— ; for in the service, so 
far as duty is concerned, there is no actual break in the 
continuity of responsibility between the Fleet Engineer 
and a chief engine-room artificer, and in many in- 
stances of an engine-room artificer of six years’ standing. 
For the purpose of giving point to this letter I will 
deal only with chief engine-room artificers, in stating 
what their real duties and responsibilities are in the 
engine-rooms and stokeholds of our men-of-war. In 
the first place, to become an engine-room artificer, a 
candidate must possess the same qualifications that the 
average merchant service engineer possesses on his first 
going tosea. This point is a as it tells against 
the demarcation theory so easily adopted by well-inten- 
tioned advocates desirous of improving the lot of Naval 
Engineers, but who yet deal an unintentional back-handed 
blow on those they would otherwise wish to benefit. At 
starting, then, there is practically little difference between 
the young mechanic who drifts into the merchant service, 
and his brother or shopmate who enlists in the Navy as 
an engine-room artificer ; but started on their respective 
careers, what a wide difference there is in their subse- 
quent training. On the one hand, the merchant engineer 
May pass nearly the whole of his professional life in the 
comfortable free-from-care ocean tramp, whilst the 
artificer is buffeted about in every description of fighting 
ship, from a torpedo boat to a first-class battleship. At 
the end of two years the merchant engineer finds no diffi- 
culty in ing the examination which entitles him toa 
second-class Board of Trade certificate, when he can, if 
he likes, join the Royal Naval Reserve as an engineer. 
On the other hand, the engine-room artificer must serve 
eight years, five years of which must be absolute sea-time, 
before he is allowed to sit at the examination, which, if 

© passes, enables him to become a chief engine-room arti- 
ficer ; even then, he must have obtained a certificate show- 
Ing that ‘‘he is capable of taking charge” of the engines, 
boilers, and all other machinery of a smallship. This exami- 
_hation, by the way, isin some respects much more difficult 
than the Board of Trade examination for a second-class 
a gga for in the one case diagrams are dealt with, 

th practically and theoretically, and in the other they 
are not touched at all. So that a chief engine-rcom 
artificer may, in all respects, be classed with a second-class 








certificated engineer in the merchant service, in so far 
as a knowledge of marine engineering is concerned; but, in 
addition, the artificer’s peculiar service training gives 
him the pull over his civil brother ; for allied with his 
catholic acquaintanceship with nearly all types of marine 
engines and boilers, he must have a keen and subtle know- 
ledge of torpedoes, hydraulics, air compressors, and the 
thousand-and-one mechanical appliances which go towards 
the military make-up of a man-of-war. And yet, writers 
in professional organs like your own, never dream of de- 
scribing the merchant engineer as being only a “‘ trades- 
man,” and not “‘capable of taking charge.” The truth is— 
and the engineer officer’s case can lose nothing by its 
being told—that for all professional purposes there is 
little difference between the senior chief engine-room 
artificers and the engineers. For years past they 
have been quite interchangeable; and to be perfectly 
candid, the writer of this letter is unable to furnish any 
instances where breakdowns to the machinery and boilers 
have cccurred through the substitution of the chief engine- 
room artificer, for the engineer officer. Chief engine-room 
artificers have sole and absolute charge of the machinery 
of some vessels up to 2000 indicated horse-power, and 
this on a foreign station, too. I question if there is 
a merchant vessel afloat, flying British colours, of 
similar power, which has only a second-class certificated 
engineer in charge. It is also a fact that in large battle- 
ships and cruisers, chief engine-room artificers do’ take 
charge of a watch, relieving an engineer just as if there 
was no wide gulf between their respective positions. It 
is also true that, for some years past, chief engine-room 
artificers have been sent out to large shipbuilding firms 
to act as assistant Admiralty overseers ; and up to the 
present so successful has the experiment proved, that the 
venture is being extended. 

It is also worthy of note that the 75 artificer engineers 
are all either in sole charge of gun vessels, or acting as 
assistant engineers in ships of greater horse-power than 
the one referred to. 

And now, Sir, I think I have adduced sufficient evi- 
dence to uphold the claims of the engine-room artificers 
for more consideration at the hands of those who profess 
to speak on their behalf, in articles and speeches such as 
the two in question. The claims of the engineer officers 
for more exalted rank are so irresistible that they need no 
adventitious aid, such as the belittling of their inferiors 
in rank. The engineer officers as a class are, I feel quite 
sure, much too generous to wish exaltation through the 
debasement of a class, which, after all, as one of the 
writers whom you quote says, is the ‘‘backbone of the 
department.” 

I have left untouched the wider question raised in 
yours and Mr. Morison’s articles, viz., more power or 
rank for the engineers, as this letter has run to an almost 
inordinate length already ; but I may add this (and I 
speak with a wide and extensive knowledge of engine- 
room artificers, and of their hopes and aspirations), that 
the engineer officers have the best wishes of their subor- 
dinates in their endeavours to secure more definite rank, 
as they fully recognise that for disciplinary purposes 
executive rank is necessary for the smooth working of 
the department. 

I beg to remain yours, &c., 
April 23, 1900. A. MARSHALL, 





YACHT MEASUREMENT. 
To THE EpiTor oF ENGINEERING. 

S1r,—In connection with the abstract you gave on page 
472 ante of my paper, read before the Institution of Naval 
Architects, allow me to add that it is an undeniable fact 
that S? ought to represent the stability, because in similar 
yachts the stability is represented by similar dimensions 
raised to the fourth power; and when the yachts are not 
similar, it must be the art of the constructor to choose 
the sail area thus, that S? represents the stability, and 
then also the capability for taking up the — of the 
wind, this thus furnishing an undisputable standard. As 
sometimes it may be found difficult to enact_absolute 
justice, it is proposed to divide the sail area S into S, 
and S!, where Sp represents the normal sail area, as men- 
tioned, and S! that part whereby the sail area in ques- 
tion exceeds the normal sail area, giving 8! a reducing 
coefficient g, smaller than one, makes the sail area of 


smaller influence. The formula ¢ (Sn + . S})* ig there- 
g2 

D 
H. C. Voer. 


fore a milder representation of the just formula g 
Yours truly, 








A QUESTION OF OVERTIME RATES. 
To THE Epritor or ENGINEERING. 

Srr,—Can any of your readers answer the following 
question ‘‘with authority”: Is Good Friday an autho- 
rised holiday in England for men who are paid by the 
hour? If it is, then fitters and turners can demand extra 

y for working that day ; if it is not, then a master would 
te entitled to lawfully dismiss any men who refused to 
work on Good Friday because no extra pay was offered. 

A case of the kind happened in an engineering estab- 
lishment in London this week. The fitters and turners 
were requested to work as usual on Good Friday. They 
asked if they were to be paid extra, and on being 
answered in the negative they demurred and only a few 
of them turned up. ’ 

The question is: Were the men legally entitled to 
extra pay, such as they would have for Sunday or Christ- 
mas Day? Has there been any decision in the Courts on 


this point? 
Yours’ faithfully, 
April 13, 1900. ENGINEER, 





AMERICAN COMPETITION, 
To THE Eprtor oF ENGINEERING. 

Srr,—You have devoted much of your valuable space 
to the above question. It is certainly a matter of vital 
importance to the nation, and it is not a little remarkable 
that ata time when this matter is receiving attention, that 
an account of the construction of the Atbara Bridge should 
be followed by an account of the construction of the new 
superstructure for the Tugela Bridge in your issue of 
January 26, 1900. 

I venture to think that a careful study of your illustra- 
tions of these two structures will do more than volumes of 
writing to show what a hopeless task the English manu- 
facturers would have to compete with the Americans in 
bridge construction, unless a radical change is made in the 
question of design. 

The fact that the Patent Shaft and Axletree Company 
constructed the bridge for the Tugela in the short time 
recorded speaks volumes for their resources, but what can 
be said of the question of design? We are informed 
‘that to avoid ible delay it was decided to make use 
of the designs shown, which were, we are told, prepared 
two or three years ago.” This speaks volumes for the 
enterprise and resources of the drawing-office. 

How long would it take the drawing-office of one of 
the American bridge-building firms to prepare a set of 
working plans for a — of the same size? I venture to 
say that in leas than 48 hours the drawings would be in 
the shops and a fair start made withthe work. _ 

Again, as to the question of weight, we are informed 
that each span weighed 105 tons. It isa good thing the 
British Government will have to pay the bill, for the cost 
of the 50, or more, unnecessary tons of material in each 
span would be a very serious item if the purchaser was 
obliged to study reasonable economy, and had the option 
of, say, an economical American offer. Then the ques- 
tion of the enormous number of rivets to be put in during 
erection, when, as in the case of the Tugela Bridge, 
time was of the utmost importance, and gangs of riveters 
probably difficult to get, is by no means an unimportant 
matter. 

Much more could be said on this subject, but the sum 
of the matter is this: That if antiquated and unscientific 
methods are persisted in, English engineers will only have 
themselves to thank if our cousins in America run them 
out of the market in the item of bridge construction. On 
the other hand, there is no reason, with the b re- 
sources at England’s command, why this should be so, 
and why scientific methods of design and construction 
should not be adopted. 

I have seen bridge work by the best English and 
American builders, and the quality of both is equally 
good ; but what can be said of the question of design from 
an economical point of view? Study the illustrations in 
ENGINEERING of the Atbara and Tugela Bridges, and 
answer the question. 

IT am, Sir, yours &c., 
COLONIAL OBSERVER. 

New South Wales, March 17, 1900. 





OUR TRADE WITH CANADA. 

To THx Epitor Or ENGINEERING. 
Srr,—Observing the interest you take in Canadian 
matters, I would point out for the benefit of your 
numerous readers, that as the Canadian Government has 
still further increased the preferential rebate in favour 
of British manufacturers from 25 per cent. to 334 per 
cent., this offers a unique oy to British manu- 
facturers of machinery of all kinds. Very little machi- 
nery is manufactured in Canada, and a 334 per cent. rebate 
enables them to successfully compete with any American 
manufacturer. The demand for boilers of all kinds, stamp 
mills, ore cars, belting, drill steel, &c., crushers, buckets, 
wire cables, drills, dynamos, hoisting engines, turbines, 
&c., extends from Klondyke to Atlin, throughout British 
Columbia, which is one vast mineral deposit, to the 
North-West Territories, and again to Ontario, with 
reat free milling quartz deposits to Quebec and Nova 
otia. Very large new iron and steel works are now in 
contemplation in Eastern Canada. The great collieries 
of Eastern Canada provide a constant and increasing de- 
mand for many kinds of machinery. Saw mills, pulp 
ills, electric power and light works can be supplied now 
from this side at a good profit. In a recent issue the 
British Columbia Review published a note from its Toronto 
editor, which stated that Canadian mining machinery 
firms are refusing to guarantee delivery in less than four 
to six months after order. The importance of this 334 
per cent. rebate on the daty is too obvious in view of the 
immense mining and industrial development of Canada 
that those who enter the field now will have an immea- 

surable advantage over those who follow later. 

Yours faithfully, 

Tue Eprror, British Columbia Review, 
London, April 25, 1900. 





NAVAL ARCHITECTURE. 
To rue Epiror or ENGINEERING, 

Srr,—In an excessively interesting letter which recently 
appeared in the Glasgow Herald, Professor J. H. Biles 
advocated the establishment of a Chair of Naval Architec- 
ture at the University of Glasgow, and the provision of 
suitable experimenta] tanks at various centres of scientific 
research, whereby the many vital problems of designing 
and of construction that arise in shipbuilding may be more 
fully tested, and the knowledge thus to be arrived at made 
available for the information of ail naval designers and 
builders. The learned Professor further adverts to the 
fact that very few of such experimental tanks exist in the 
United Kingdom, and that the area of their usefulness 
is much restricted by their being practically devoted to 
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meeting the daily wants of the gentlemen who control 
their use, and whose time is so filled up with the require- 
ments of their ordinary duties as to leave little or no 
leisure for the investigation of matters which do not force 
themselves on their attention, or commercially affect their 
work in hand. Professor Biles instances some of the pro- 
blems of naval construction which still cry out for definite 
ascertainment, and he shows the great saving in expendi- 
ture to be effected and improvements in shipbuilding that 
may be rapidly arrived at, if for the present system of 
patchwork designing and abandoning of yesterday’s craft 
in order to reproduce them in another and unsuspected 
form in that of tomorrow; even an insignificant portion 
of the money so expended and often wasted, were spent 
upon the providing of suitable facilities for the collection 
of definite information ascertainable alone by practical 
experiments, with models of sufficient size to insure the 
reliability of the results thus to be arrived at. Professor 
Biles’ reference to the ‘‘Shamrock” fiasco is very apropos, 
and if any of your readers care to realise the pilgrim 

of tentative blundering that yacht designing has slowly 
waded through during the last quarter of a century, let 
them visit any yachting centre and inspect some of the 
numberless specimens of the eccentricities of marine 
architecture that may be there seen, each one of which— 
in its day—having purported to be the best example of 
scientific perfection of design, and many having, perha 
posed as champions in the yacht racing world, during the 
short space of time which enabled the designer to appre- 
ciate some of his latest errors and to avoid or modify 
them in his next effort. Such is the system which is 
strangling yacht racing and filling our shipyards with 
out-of-date craft. We have, of course, certain dogmatic 
theories of resistance on which is based our ship-designing 
efforts, but if a tree may be judged by the fruit it bears, 
such theories sadly need amendment. 

Professor Biles further adverts to the improvements 
that might be got in screw propellers if proper facilities 
for collecting accurate experimental data were provided; 
but as experiments with various types and developments 
of types of propellers can best be made in sea-going craft, 
and the cost of manufacturing such propellers is trivial 
as compared with the benefits that may thereby accrue, 
in increased speed and decreased coal consumption, it is 
difficult to account for the comparative neglect of such 
matters in our great shipbuilding yards ; this is ot 
pyasting as regards the experimental investigation carri 
on at the Royal Naval establishments; the most vital 
necessity is sea-going speed; almost every problem of 
construction affects, or may affect, such speed. The 
Naval authorities have practically unlimi money at 
their disposal, and yet we have it, on the admission of 
Sir W. White, that ‘‘in this country the pressure of work 
on shipbuilding for the Royal Navy has, for many years 
past, taxed to the utmost limits the sree of the 
Admiralty experimental establishment, so ably super- 
intended by Mr. R. E. Froude, allowing little scope for 
purely scientific investigations, and making it difficult to 
deal with the numerous experiments incidental to the 
design of actual ships.” To my mind, this is a confession 
of the existence of a state of affairs which is unpardon- 
able. On the efficiency of our Fleets, both present and 
future, practically depends the continued existence of our 
Empire. Holland, Russia, Italy, and the United States 
have properly equipped experimental establishments. 
Recent experience has shown that the latter country has 
distanced us in yacht construction. What guarantee have 
we that our navies are not also being quietly out-built ? 
But could any indictment of this “‘conservative” policy 
of the Admiralty be stronger than that delivered by the 
Hon. G. L. Parsons in his paper on “Screw Propellers,” 
which he read a few evenings ago before the Newcastle 
Association of Students of the Institution of Civil En- 
gineers, in which hestated that: ‘‘ Triple screws had been 
coming into favour for warships in most of the la 
foreign navies; but the British Admiralty, though the 
first to adopt the twin screws on a large scale, had not 
built a single triple-screw warship. he two triple- 
screwed American commerce destroyers—the Columbia 


and the Minneapolis—had been He f successful. German 
and French naval authorities had largely ado ee 
of their 


triple screw, so they have already been convince t 
superiority, as they were in the case of water-tube boilers, 
long before the British authorities would have anything 
to do with them.” 

Now, take my own case. Some months ago my attention 
was directed to the question of ‘‘cavitation” by a series 
of letters that appeared in your journal. It is an interest- 
ing and ony important subject, and having ascertained 
the existing theories in vogue I endeavoured to test their 
truth as applied to the existing circumstances of rapid 
propulsion ; the results of my investigations were con- 
tained in letters which you were good —_ to publish 
in EnGrneerina, and I therein showed that not only 
could ‘‘cavitation” be procured and localised on screw 

ropeller blades, so as to increase the efficiency of such 
oo 2 but that the presencs of such cavitation would 
enable the present Lom gees | pitch of the scoop propeller 
to be largely modified, and thereby much of the cavi- 
tation which now supervenes near the ends of such 
screws, and consequent waste of horse-power to be 
avoided. I further pointed to the fact that the truth 
of my views as to the beneficial action of—what might be 
described as ‘‘ vertical cavitation” as distinguished from 
the “horizontal cavitation ” that arises when scoop pro- 
pellers, such as the Thornycroft propellers, are used— 
was, to a large extent, shown by the facility of on ulsion 
which arises in turbine-driven craft when a high shaft 
velocity has been reached, and which — continues 
until by further increases of shaft velocity the limit of the 
possible area of ‘‘ vertical cavitation” has been reached. 
Tam, of course, aware of the theory of decreased wave- 
making resistance that has been advanced as affording 





an explanation of the first stage of this phenomenon, but 
—so far as I know —the second stage hitherto 
been neither anticipated nor explained. Since the 
ublication of my letters in Encinererinc I have 
m favoured with a number of communications deal- 
ing with the matters therein roughly explained, 
some being favourable to my views, some agains 
the majority of my correspondents recognising the great 
advantages that would accrue if my views as to the action 
of cavitation were proved to be well founded, and ad- 
verting to the advisability of having them definitely 
tested by D canpry experiments. Unfortunately there 
are no facilities at my disposal for the carrying out of 
such tests ; it was then suggested to me by a friend who 
happens to belong to the House of Commons, that I should 
bring the matter under the notice of the Admiralty autho- 
rities ; this I did some time ago. As my letter to them 
has not been returned, I presume that they must have 
received it ; otherwise I have no evidence of that fact, 
and I do not anticipate getting any until my friend inter- 
venes. Such is my experience of the present “‘ facilities” 
which are available to the public for the ascertainment of 
shipbuilding problems, and of the injury that may be 
thereby occasioned. 

Yours, &c., 
P. M. Staunton. 





BROKEN TAIL-SHAFTS. 
To THE EprtoR OF ENGINEERING. 

Srr,—Permit me to offer a suggestion which, though it 
has no direct bearing on the cause or remedy, may alle- 
viate the damage. 

My proposal is to have a set of standard sizes of tail- 
shafts to sizes d on by Lloyd’s and the Insurance 
Corporation. This would entail, no doubt, the co-opera- 
tion of ship owners and builders; but in the event of a 
breakdown, a shaft could at once be got from the stocks 
kept at the various ports ; and, indeed, forgemen could at 
slack times forge, rough, and finish a few. 

There are, no doubt, difficulties to overcome ; but con- 
sider the state of affairs—not so long ago—when every 
engineer had his own set of tap and dies, and — set 
different. Whitworth set that right. Can the tail-shafts 
not be also dealt with on similar lines ? 

Yours, &c., 


Cart Forge, Glasgow. A. Erskine Murraeap, 





LARGE FREIGHT CARS ON BRITISH 
RAILWAYS. 
To THE Eprror or ENGINEERING. 

Str,—The general acceptance of the argument that im- 
mense reduction may be effected in the working expenses 
of British railways by introducing large freight cars may 
be considered satisfactory to the advocates of the innova- 
tion, but it is disappointing to observe a tendency in the 
technical press to share the conviction hitherto held by 
railway officials to the effect that the difficulties ores 
to their introduction provide a sufficient reason for the 
neglect of earnest endeavour to secure a radical reform in 
the established methods of railway working. The argu- 
ment that traders’ consignments of general merchandise 
average only some 2 tons per vehicle does not apply to the 
mineral traffic, and as minerals account for 71 per cent. of 
the total tonnage moved yearly by the railways of the 
United Kingdom, and the rolling stock provided for the 
carriage is usually entirely distinct from that cae ne fe 
for general merchandise, confusion would be avoided by 
giving separate consideration to the two branches. 

The only difficulty remaining in connection with 
mineral traffic is that of termi and the prospective 
saving in cost of transport is without doubt sufficient to 
justify the cost of remodelling existing arrangements, but 
traders cannot be expected to carry out the necessary 
alterations when the benefit will accrue mainly to the 
carriers. I have suggested elsewhere that encouragement 
to reduce the tare of their vehicles might be given to 
private owners of rolling stock by altering the basis of 
the charges from the net to the gross tonnage, making an 
equivalent reduction in the rate. Thus if the existing net 
load be assumed to be 60 per cent. of the gross, the rates 
when c on the latter would be reduced by 40 per 
cent. in order that similar traffic under similar conditions 
should yield an equal revenue. The introduction of high- 
capacity wagons would then enable the trader to increase 
his net tonnage by 20 per cent. for the same cost of trans- 
portation ; whilst the railways would save one-third of 
the deadweight to be returned empty, and would have a 

tuitous addition of about 70 
length to the capacity of their trains and sidings, which 
would go far towards solving the difficulty of congestion 
in mineral yards and important junctions. 

In the case of industrial establishments fitted with 
turntables, short wagon lifts and other obsolete plant, 
the railways might construct a dépét into which their 
large wagons would discharge, and from which the diffe- 
rent departments of the works would be supplied by 
means of small wagons running on the existing rails, or 
by a system of conveyors. 

Timber, rails, s' beams, &c., are commonly loaded 
on several short bolster wagons, which not only involve 
an excessive proportion of tare, but which provide a 
frequent cause of derailment and damage. 

e difficulties opposing the introduction of high- 
capacity rolling stock in this com. wn certainly be 
overcome eventually ; and it would be surprising if we 
find such difficulties, and the interests vested in the 
existing order of things were accepted by Englishmen as 
a valid and satisfactory reason for the cessation of effort. 
But it is also certain that the demand for light and in- 
expensive steel cars, which is now arising from the rail- 
ways of our colonies and dependencies and from the great 


t, | others who may think it advan 


per cent. per unit of F 





European and Asiatic railway ager must be met by 
American enterprise unless works are established in this 
country to manufacture from suitable standard patterns 
in large quantities. I find that a proposal to estab. 
lish such works is viewed with favour in certain influential 
quarters, and I shall be glad to hear from engineers and 
us that this important 
ong 3 of nrre — develo within our 
own shores, and who wo to su 

venture of this description. = vadiphaien 

Yours, &c., 
J.D. TwinpeRrRow, A.M. Inst. C.R, 
13, Mosley-street, Newcastle-upon-Tyne. 





THE ‘‘ CALYX” DRILL. 
“ . To THE ~ pa ot ENGINEERING. 
1R,—Can any of your readers oblige me with 
name and address of the makers of the eCalyx Mari 


: Yours truly, 
London, April 24, 1900. Bids, 








LAUNCHES AND TRIAL TRIPS. 

THE Alberta, built for the London and South-Western 
Railway Company by Messrs. John Brown and Co., at 
Clydebank, was launched on the 3rd inst. The vessel is 
270 ft. long, wy 35 ft. wide, and 15 ft. 9 in. deep to the 
a deck. She is aay similar to the Vera, built by 
the same builders for the London and South-Western 
Railway Company, but naturally includes such alterations 
as the experience with the Vera has suggested. The 
Alberta is one of a series of high-speed vessels designed 
by Professor Biles for the London and South-Western 
Railway Company (for which he is consulting naval archi- 
tect), which has attained a — of 19} knots on the 
measured mile, and which, while being subdivided to float 
with any two pry: age; em flooded, is well suited to the 
requirements of the Channel service. The horse-power 
of the machinery is about 5000 indicated. 

On April 3 Messrs. William Denny and Brothers, 
Dumbarton, launched the twin-screw steamer Arundel, 
built by them for the joint ownership of the London, 
Brighton, and South Coast Railway and the Western 
Railway of France. The vessel is intended to ply 
between Newhaven and Dieppe, and has been built by 
them to cope with the increased traffic expected this 
summer on account of the great Exhibition just opened 
in Paris. The Arundel is practically a repeat of the 
Sussex, built four years ago by Messrs. Denny for 
the same owners. The accommodation consists generall 
of first-class amidships, second-class aft, and a mk 
space forward for steerage passengers. The first-class 
accommodation, which is fitted up in first-class style, 
consists of a dining saloon on the main deck forward of 
the funnel casing, two sleeping saloons on the lower deck, 
with convenient access from dining saloon ; and a number 
of private cabins and a smoking-room on the promenade 
deck. The sleeping saloons are arranged, as is usual on 
the Channel vessels, so that they can either be used for a 
day or night service. The second-class accommodation 
consists of three saloons on the lower deck aft, finished in 

lain but comfortable style; and a smoking-room in a 

ouse abaft the engine casing on the main deck. The 
promenade deck for about 180 ft. is entirely given up to 
the first-class passengers, while the part at the end of the 
promenade deck, as well as the whole of the main deck at 
the aft end at the side of the deckhouse, containing the 
companion to the saloons, is given up to second-class pas- 
sengers. The machinery will be supplied by Messrs. 
Denny and Co., and will be of the latest description, the 
engines being of the Schlick balanced type. 


On Wednesday, April 4, the fine steel screw cargo 
steamer Duisburg, which has been built by the Flens- 
burger Schiffsbau Gesellschaft, Flensburg, to the order of 
the Deutsch Australische Dampfschiffs - Gesellschaft, 
Hamburg, put out to sea for her official trial trip. Her 
principal dimensions are: Length 403 ft. 8in. ; breadth, 
47 ft. 8 in. ; depth, 32 ft., with a deadweight carrying 
capacity of about 6500 tons. The vessel is classed to 
Lloyd’s highest 100 Al. She has been fitted with 
triple-expansion engines supplied by the engineering de- 
partment of the firm, having cylinders 284 in., 474 in., and 
78 in. in diameter, by 54 in. stroke, steam being su plied 
by four boilers capable of developing an indicated horse- 
power of about 2500. This is the ninth of twelve vessels, 
and the sixth of nine ee which the Flensburg 
Company have completed for the Deutsch Australische 
ine. 








Messrs. R. Napier and Sons, Limited, Govan, launched 
on the 4th inst. a steel screw steamer named Tyne, of about 
3150 tons for the Royal Mail Steam Packet Company, 
London. The new steamer is intended for the company s 
extra service to the West Indies and River Plate, and will 
carry about 4600 tons deadweight. The general dimen- 
sions are: Length between perpendiculars, 320 ft. ; 
ror 44 & = in. ; a ft., et a topga on 
castle, long bridge, and fu p. The machine : 
sists of a set of triple-ex ya. engines, with cylinders 
23 in., 38 in., and 62 in. in diameter by 3 ft. 3 in. stroke, 
and two single-ended boilers for a working pressure 0 


160 Ib. 


Messrs. Russell and Co. launched from their Greenock 
on the 13th inst., the screw steamer Garonne, built 





ard, 26, 
t0 the order of Messrs. Searnely and Eger, Christiana. 
Dimensions: Length, 225 ft.; breadth, 34 ft. ; depth, 
16 ft. 3 in.; dendoctghs sig’ io J capacity, 1600 tons. 
Messrs. Ross and Duncan, Govan, will supply the 
engines, 
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INDUSTRIAL NOTES. 


Tux state of the labour market, as shown by the 
returns to the Labour Department of the Board of 
Trade, is again most reassuring. In all the more 
important industries the employment generally has 
remained good, the percentage of unemployed mem- 
bers of trade unions being lower than at any corre- 
sponding period of any year since 1890. Those 
returns number in the aggregate 2503, namely, 1716 
from employers, 638 from trade unions, and 149 
from various other sources. The line in the employ- 
ment chart, starting from a low level, gradually 
went up in the two first months of the year, now it 
has reached as low a level as it did in any month of 
1899, and it is still trending downwards towards a 
lower level. 

In the 137 trade unions specially reported on there 
was an aggregate of 524,199 members, of whom 
11,821, or 2.3 per cent., were reported as unemployed, 
as compared with 2.9 per cent. in the previous month, 
and 2.5 per cent. a year ago. Then only 125 unions, 
with 494,394 members, sent in returns; now the figures 
are larger. As the number of unions reporting increase, 
so will the figures represent a wider area and a greater 
number of industries, 





The detailed reports from the various groups of 
industries fully bear out the general statement as 
made above. In the coalmining group employment 
was very good during the past month, better than a 
year ago, but the average time worked was not quite 
so much as in the previous month, when it reached an 
exceptionally high figure. At collieries employing 
452,368 workpeople the men worked on an average 
5.67 days per week, as compared with 5.69 days in 
the previous month, and 5.62 days a year ago. This 
high average disposes of the complaint that miners are 
neglectful of their work. The scarcity of coal does 
not arise from that cause. It is gratifying to report 
such steady employment in an industry which is not, 
even at its best, the most alluring that could be 
named. 
Employment has continued good in the ironstone 
mining industry, and has again improved, though it 
is not quite so good as it was a year ago, from some 
cause or another. At mines and open works, employ- 
ing 16,744 persons, the average time that winding 
operations have been in progress was 5.71 days per 
week, as compared with 5.55 days in the previous 
month, and 5.89 days a year ago. 





Employment in the pig-iron industry is still good, 
but from some cause it shows a slight decline. At 
the works of the 116 ironmasters making returns, 
there were 377 furnaces in blast, employing 25,759 
men, as compared with 383 furnaces, employing 25,887 
workpeople in the preyious month, and 380 furnaces, 
employing 24,918 persons a year ago. The demand 
for pig iron has not abated, so that there must be 
some other cause for the decline. 

Employment has further improved in the iron and 
steel manufactures, and is much better than it was a 
year ago. At 209 works covered by the returns, the 
total volume of employment, taking into account the 
aggregate numbers employed, and the total number of 
shifts worked, increased by 2.3 per cent., as compared 
with the previous month, and 5.3 per cent., as com- 
pared with the corresponding month of last year. This 
shows that the demand has not diminished for finished 
material, 

In the tinplate trade employment continues good, 
and is much better than it was a year ago. There 
were 420 mills at work, inclusive of those manufac- 
turing black plates, as compared with 418 mills at the 
same date last month, and 345 mills a year ago. The 
number of persons employed is estimated to be about 
21,000 persons. After a long spell of depression there 
has been a revival. 





In the engineering and metal trades group employ- 
ment has continued good. The proportion of unem- 
ployed trade union members in the entire group was 
only 2.2 per cent., as compared with 2.3 in the previous 
month, and 2,4 per cent. a year ago. 

Employment is still good in the shipbuilding group 
of trades. The proportion of unemployed union 
members was only 2.5 per cent., as compared with 
2.9 per cent. in the previous month, and 3.0 per cent. 
toed ago. The prospects indicate a still further 

10n. 


\ In the building trades employment is better, fol- 
Owing the advent of finer weather. The proportion 
% Unemployed members in the trades reporting 
was 2.6 per cent. as compared with 3.1 per cent. 
in the previous month, and 1.6 per cent. a year ago 

© prospects for a good season are most encouraging. 





The wood-working and furnishing trades have im- 
Proved, employment, in all branches, being now fairly 
he proportion of unemployed members was 


2.4 per cent., as com with 6.9 per cent. in the 
previous month, and 1.0 per cent. a year ago. 

The printing and bookbinding trades have im- 
proved, and are now fairly employed as a whole, 
though bookbinders are somewhat slack. The pro- 
portion of unemployed union members was 3.6 per 
cent., as compared with 4.3 per cent. in the previous 
month, and 3.3 per cent. a yearago. The war has 
tended to slacken those branches. In the paper trade 
employment has remained good, the proportion of 
unemployed members of trade unions was 2.2 per cent., 
as compared with 2.3 per cent. in the previous month, 
and 2.6 per cent. a year ago. 

Employment in the cotton industries is very good 
in both the spinning and weaving departments, In 
factories and mills employing about 83,500 females, 
100 per cent. in spinning, and 96 per cent. in weavin 
were working full time. The woollen and wors 
branches continue very good on the whole, but there 
has been a slight decline. The hosiery trades continue 
to be very good. 

Dock labour in London has improved ; it is better 
than in the previous month, and much better that it 
was a year ago. 





The number of fresh labour disputes reported in the 
month was 40, involving 10,049 workpeople, of whom 
8159 were directly and 1890 indirectly affected. The 
corresponding number in the month previous was 33 
disputes, involving 11,357 workpeople, and in the 
same month of last year 53 disputes, involving 13,827 
persons. The most important dispute was that in the 
pottery trades, affecting about 4000 workpeople, which 
is still unsettled. Of the other 32 disputes, nine were 
in the building trades, nine in the engineering, ship- 
building, and metal trades, ten in the textile trades, 
five in coalmining, and six in various other industries. 
The number of new and old disputes settled in the 
month was 38, involving 5691 workpeople; of these 
13 disputes, affecting 2158 persons, were decided in 
favour of the workers; eight, affecting 886 persons, in 
favour of the employers, and 16, affecting 2487 persons, 
were compromised. In one case the dispute, affecting 
160 persons, was under consideration at the date of the 
report as regards certain details. 

here were changes in the rates of wages affecting 
about 204,100 workpeople, of which number no fewer 
than 198,600 workers obtained advances, oa | 
2s. Ofd. weekly per head. In all about 5500 suffe 
decreases in wages averaging ls. 11}d. per head. The 
net result was an increase of 1s. 114 per head all round 
in the weekly wages of the whole 204,100 workpeople. 
The principal increases were in the coalmining and 
iron and steel industries, but about 5000 coalminers in 
the Forest of Dean suffered a decrease in wages. 
Changes affecting about 5200 workpeople were pre- 
enh by disputes causing a cessation of work, 
whereas changes affecting 174,650 workpeople took 
effect under sliding scales, and one, affecting 100 
persons, was settled by arbitration without any stop- 
page of work. The remaining changes, affecting 
24,150 persons were arranged by direct negotiation 
between the employers and employed or by their re- 
presentatives. On the whole, peaceful means were 
used to obtain the advantages gained by labour, 





The report of the Boilermakers and Iron Shipbuilders 
states that there has been a steady falling off in new 
contracts since the beginning of the present year. 
Orders for some classes of vessels have been serge 3 
nil. This is attributed to ‘‘the exceedingly hig 


iron, and steel. The report goes on to give examples. 
Coal has advanced 6s. or 7s. per ton. Plates, angles, 
bars, and rivets have been three times advanced in the 
last few months; the different prices being given, 
especially of iron and steel plates, and other material 
used in the boilermaking, bridge building, and other 
branches pertaining to the trade which this union repre- 
sents. The lessening of orders is not regarded as ‘‘a 
slump in shipbuilding,” but only as a temporary 
slackening due to the causes above given. As regards 
employment, the slackening is not felt, nor can it be 
during the present year to any great extent, as in the 
largest districts shipbuilders have a sufficiency of work 
on hand to carry them over thecurrent year. Incorro- 
boration of this the report notifies that there is a large 
demand for full pea. of riveters in the Clyde and 
Belfast districts, sufficient to take up the surplus 
labour in less favoured districts. In consequence of 
the slackening off, the council have suspended the order 
closing the books, and ‘‘all members legitimately out 
of employment ~ now sign on home donation” and 
other benefits. ut a discharge note is required, 
certifying cause of non-employment, so that the mere 
idlers shall not impose on the funds. The total 
number on the funds was 3350, as compared with 3922 
in the month previous. Of the total, 1010 were un- 
employed, as compared with 1284 in the previous 
month: 1722 were on sick benefit, a decrease of 329; 
on superannuation 618, increase 31. The report con- 
tains a list of ‘‘debt cases,” and the members are 





cautioned that unless the debts are paid, expulsion 





prices of material prevailing,” both as regards coal, |; 


will be resorted to. This union is strict in all such 
cases, whether the debt be due to officers or members 
—— union, to employers, or to tradespeople, or 
others, 


The engineering trades throughout Lancashire con- 
tinue to be well employed in all branches. The returns 
of the trade unions in all the engineering branches 
show continued full employment, and the number of 
unemployed members is decreasing rather than other- 
wise. In the iron trade there has been a wavering 
tone, in consequence of some American iron having 
been on offer, though very little business has been done 
to indicate the extent of that competition or its effects. 
In the finished iron branches there has been no 
material change ; a fair weight of business is coming 
forward, and makers are firm at full rates. Indeed, 
most of them are well sold for some time ahead, so 
that there is little offering in the open market. In 
the steel trade an active inquiry is maintained, and 
here again American competition is said to be begin- 
ning to be felt. In the general branches of trade em- 
ployment is evidently good, for in branches of trade 
unions in Manchester, with 22,443 members, only 
404, or 1.8 per cent. are stated to be unemployed 
from all causes, temporary and otherwise. This is a 
decrease of 1.1 per cent., as compared with the 
previous month’s returns. In numerous branches of 
Amalgamated Engineers in Lancashire with an aggre- 
gate of 10,844, only 202 were unemployed from all 
causes. Notwithstanding this proportion most of 
the local secretaries describe ret as moderate only, 
In the Manchester and Salford district engineers, 
boilermakers, and sheet-metal workers report trade 
as moderate: ironfounders, machine workers, brass 
finishers, as good; at Northwich all are busy, at 
Warrington they are ~~ employed. At Oldham 
all are busy except in the textile machine shops, 
and the plate and machine-moulders, which are said to 
be slack. At Bolton, Wigan, Chorley, and Bury, all 
branches are moderately well employed. At Black- 
burn, Burnley, and district, there is a slackening off, 
short time being resorted to in some instances. On 
the whole activity prevails ; the position being favour- 
able, and the outlook encouraging. 





In the Wolverhampton district the pressure of work 
in the iron and steel were | industries was and is 
so great that the usual Easter holidays were curtailed 
as much as possible. The decision of the marked bar 
makers not to increase the basis price had the effect 
of strengthening confidence to some extent. But the 
decision only applies to such orders as makers can 
accept for early delivery, all forward contracts are de- 
clined except on the condition that the price to be 
paid shall the current price at the time. The 
action of the Unmarked Bar Makers’ Association indi- 
cates that if the — prosperous trade continues 
the list firms will probably declare for a further 
advance. There is a large demand for common and 
puddled bars, tube strip, hoops, rods, and galvanised 
roofing sheets, and as a consequence of the latter for 
black sheets also. Steelmakers are very busy, and 
quotations very firm. Generally all branches continue 
to be fully employed, — where a sufficiency of 
coal is not obtainable. Amalgamated Engineers report 
trade as only ‘‘ moderate ” in both of the branches, but 
only one man is out of employment, so that it would 
appear to be very good, as it is with ironfounders, boiler- 
makers, bridge and girder constructors, tank and gas- 
holder makers,’smiths and strikers. There is material 
improvement in the cycle trade, some of the firms work- 
ing overtime. At Walsall, Madeley, and Coalbrook- 
dale employment is good, except that in the latter place 
complaint is made of some slackness in foundry work. 
Employment in the ironplate trade is reported to be 
uiet at Wolverhampton, moderate at Bilston, and 
air at Lye. Complaints as to the high price of fuel 
and of material are heard, and especially from some 
of the smaller employers. 





In the Birmingham district there was a good deal 
of holiday keeping in Easter week, the business done 
in the iron and steel trades being small. Inquiries 
are reported to be numerous, and many new orders 
have been placed since quarter-day. Merchants, it 
would seem, see the futility of holding back in anti- 
cipation of any reduction in the prices of material. 
The complaint is that fuel is difficult to obtain, The 
price of coke has been further advanced. The slump 
in the pig-iron market in Glasgow has not affected the 
prices in the Midlands; nor would it appear to be 
likely to do so. All prices have been firm at the 
advanced rates. A brisk inquiry for steel is reported, 
but orders are subject to the delivery of billets and 
blooms, which are said to be very scarce. The general 
branches of trade are mostly busy in the district. In 
branches of trade unions with 21,176 members, only 
445, or 2.1 per cent., were reported to be unemployed 
from all causes, being about the same proportion as a 
month ago. 








The state of unrest for some time past manifest in 
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the cotton trades has been of the mild, rather than of 
the turbulent kind, a result undoubtedly due to the 
excellent work done by the Joint Committee under 
the Brooklands agreement. There have been dissen- 
tions from time to time, and in a few cases open 
rupture, but on the whole the arrangement has worked 
smoothly. Recently a revision of that agreement has 
been thought to be necessary, and this has led to 
proposals for a more permanent form of organisation 
on the basis of a Board of Conciliation. Notices 
for advances in wages have been given in various 
branches, and in some cases concessions have been 
made. During last week there was a good deal of 
activity, first 4 the publication of the reports of two 
of the Operatives’ Associations, and then by a confer- 
ence of representatives of Employers and Operatives 
on the question of the demand for an increase in 
wages. The report of the Amalgamated Association 
of Card and Blowing-Room Operatives speaks of the 
prosperous condition of trade, the concessions in 
wages made in accordance with the Brooklands 
agreement, the closing of the mills at 12 noon, 
on Saturdays, and the new Factory Bill. The 
Report of the Cotton Spinners also refers to 
the Brooklands agreement, to labour legislation, 
and to the progress made by negotiation in matters 
pertaining to their branch of trade. As regards the 
first named, the report declares the agreement to be 
practically defunct. At the conference of employers 
and operatives’ representatives, held in Manchester on 
Friday in last week, the advance of 5 per cent., as 
requested, was conceded, as regards the spinners and 
others, all round, but the employers could not see 
their way clear to give the 10 per cent. asked for to 
the datal hands. 


The Operative House Painters in the Northwich 
district have been granted an advance of 4d, per hour 
in wages, with the promise of another 4d. per hour 
next year. In some other districts there is an upward 
tendency in the wages of painters—the one branch of 
the building trades which is somewhat underpaid. 








At a joint meeting of the Cleveland mineowners and 
of the Cleveland miners’ representatives held last week, 
the wages of the miners were advanced 11} per cent. 
for the next six months. 





A strike is reported of about 8000 miners employed 
at the Santa Paulina Mines, near Santander, for 
higher wages and reduced hours of labour. The men 
at the iron works refused to join in the strike, though 
urged to do so by the miners. At Gijon the litho- 
graphers are on strike, and some disturbances arose 
there at the end of last week. 





The strike of about 800 Italian workmen employed 
at the Cornell Dam, a large engineering undertakio 
near New York, resulted in some riots last week, an 
Sergeant Douglas was shot dead. Another regiment 
was sent to the scene to enforce order. It is said that 
the men were — riotous before the troops were sent, 
and they are still inclined to be demonstrative and 


disorderly. 





The representatives of the Amalgamated Society of 
Engineers on the north-east coast have addressed a 
letter to the Engineering and Shipbuilders’ Employers’ 
Association asking that the application for an advance 
of wages, which a few weeks ago the masters said 
they could not concede, should be reconsidered. The 
members of the United Kingdom Society of Amal- 
gamated Smiths and Strikers employed in shipyards 
on the Tyne, who asked that, from Saturday last, 
the wages of smiths should be advanced 10 per cent. 
on time rates, and 74 per cent. on piece rates, and the 
wages of strikers 10 per cent. on time rates, have 
been informed that their request cannot be granted. 








THE RELATIONS BETWEEN ELECTRICITY 
AND ENGINEERING.* 


By Sir Witt1am Henry Preece, K.C.B., F.R.S., 
Past-President, Inst. C.E. 

Tue nineteenth century is pat in our profes- 
sion chiefly by the knowledge we have obtained of the 
constitution of matter and of the qualities of the ma- 
terials we utilise for the service of man, of the presence 
and characteristics of that medium—the ether—which 
fills all space, and of the existence, indestructibility, and 
protean character of that great natural source of force, 
motion, work, and power which we call energy. 

Electricity is only one of many forms of this energy. 
It is measureable in well-defined and accurately-deter- 
mined units. It is produced and sold, utilised and 
wasted. It is therefore something distinctly objective. 
It has even been defined by Act of Parliament. 

There are four great principles underlying the practical 
applications of electricity : 

1, The establishment of a magnetic field. 

2. The establishment of an electric field. 


* The "James Forrest ” lecture, delivered before the 
Institution of Civil Engineers, April 23, 1900. 





3. The disturbance or undulation of the ether. 

4. The work done by the generation and maintenance 
of electric currents in material systems. : 

It will smooth our journey over somewhat difficult 
ground if I commence by illustrating these principles 
with some elementary experiments. 

1. The Deflection of a Needle.—A small magnet like 
that freely pivoted in the mariner’s compass is always 
forced into a position at right angles to a conductor 
maintaining an electric current. I am using energy from 
coal burnt in the electricity works in Millbank-street. 
It is brought into this building through conducting mains 
laid in pipes under the streets in its electrical form, and 
you ane its presence affects the needle. An electric 
current is not like currents of air, of water, or of gas. 
They are due to the flow of liquid or gas, and each cur- 
rent is confined to the interior of the pipe conveying the 
material. The so-called electric current affects not only 
the conductor that directs it, but all the surrounding 
8 including any matter that it contains, and especi- 
ally the «ther that fillsit. You have here evidence of 
the existence of a magnetic field—a field of force, of strain, 
and of motion. In fact, a condition of matter and the 
zether, and not a form of matter. 

2. I take a portion of this conductor and wind it around 
a bar of soft iron. When the current is turned on, the 
iron is impressed with magnetism. We have made an 
electromagnet. Some of the energy of the electric cur- 
rent is transformed into its magnetic form, and we have 
powerful evidence of direction and stress—in fact, a mag- 
nified magnetic field. 

3. We thus get attraction, repulsion, and we are able 
to produce rotation and to strike great blows. 

4. I take two coils of insulated wire, one of which I 
superimpose upon theother. I send intermittent electric 
currents through the one and insert a telephone in the 
other. A loud sound is emitted by the telephone, which 
gradually dies away as I remove the coils away from each 
other. The sound is restored in its loudness as I approach 
the coils together again. Here we have evidence of 
zetheric disturbance. The electrical energy in the primary 
coil is transferred by waves through the ether and con- 
verted again into electric energy in the secondary coil, 
appealing in its sonorous form to our consciousness 
through the ears. 

5. This etheric disturbance is also the accompaniment 
of sparks in air. The sudden rupture of an air gap, the 
conversion of the air into a conductor, its immediate 
restoration to an insulator again, give sudden periodic 
undulations to the ether, which, owing to its inertia, set 
waves in motion that extend to unknown distances. There 
is nothing but the air and the ether between me and 
that clock ; yet I can control the movements of the clock 
by producing these sparks. P 

6. When I direct an electric current through acidulated 
water, the current breaks up the water into its constituent 
elements, oxygen and hydrogen ; and if I insert a bar of 
white aluminium into a bath of blue sulphate of copper 
it is coated with a thin layer of brown copper. The elec- 
trical energy does work upon the water and upon the 
copper solution, and we have ocular demonstration of the 
mechanical operations effected. 

7. The work done by an electric current upon matter 

is still further shown by this platinum wire, which I can 
first make hot, then incandesce to redness, and finally fuse 
into drops with the evolution of brilliant white light. 
_ We thus perceive that electricity is purely mechanical 
in its effects. It requires matter to render it evident to 
the senses. Its transference is characterised by motion, 
chiefly undulatory when we consider the ether, but par- 
taking of the most known forms when considering conduc- 
tors and insulators. It is therefore essentially a dynami- 
cal agent in the hands of the engineer to carry out his 
duties. 

A. The Application of Force.—Electricity enables the 
engineer to direct energy to great distances, and there to 
apply force at his will. Force is that which produces, or 
tends to produce, motion. It is the function of the engi- 
neer to utilise this motion. : 

An electric current is by no means so simple a pheno- 
menon as it name implies. The term itself is a survival 
of exploded doctrines. It is not alone the conductor that 
has to be considered but the whole circuit, especially its 
insulating portion or dielectric, and the surrounding 
medium—the ether. The earth also frequently played a 
very important and essential part. Moreover, the energy 
takes both the electric and magnetic forms, and one or 
other is dominant whenever the current is rising or falling 
or persistent. The rise and fall of lines of electric force 
produce a magnetic field, and vice versé, the rise and fall 
of lines of magnetic force produce an electric field. In 
my experiments I converted this theatre into an electric 
and magnetic field, and if you an electric sense 
you would have been conscious of unwonted disturbances. 
An electric field is that portion of space which is charac- 
terised by the presence of lines of electric force ; a mag- 
netic field by lines of magnetic force. Each line indicates 
the direction of stress, and the number of lines passing 
through unit area (one square inch or centimetre) the in- 
tensity of the stress. Matter through which they pass is 
in a state of strain ; in conductors they produce currents ; 
dielectrics are displaced electrostatically ; magnetic sub- 
stances, iron, nickel, and cobalt are polarised electromag- 
netically, The motion produced is molecular motion— 
rotation, revolution, or oscillation. Lord Kelvin has very 
recently shown that an electrified body is set in rotation 
in one direction if ine! excited, and in the other 
direction if negatively excited by the generation of a mag- 
netic field around it, and that it will remain in rotation 
in virtue of its inertia during the existence of the field. 

When the current is alternating it is always either 
rising or falling and changing its direction. The behaviour 
of alternating is more complicated than that of continuous 





currents, but each are subject to well-known conditions 
and to simple mathematical treatment. Each has its own 
particular sphere of usefulness. Some of the energy is 
wasted in the form of heat in the conductor, in the 
dielectric, and in the iron ; some in the neighbourin 

conducting mains, and some is conveyed away—dissi- 
pated in limitless space. The ratio of the useful energy 
to that which is generated is known as the efficiency of 
the system. The steam engine utilises only 15 per cent, 
of the energy of the coal ; the gas engine utilises 25 per 
cent. of the same energy; a turbine can utilise 80 per 
cent. of the energy of falling water; but the efficiency 
of a dynamo has reached the high figure of 98 per cent. 

Alternating currents differ in their frequency. Those 
generated at Niagara pass through each cycle 25 times 

3 second. The favourite wre serra in the United 

ingdom is 50, but many ins tions in the United 
States reach as high as 130. These frequencies in closed 
circuits can, however, be increased to millions per second 
in open circuits. In fact, Maxwell proved the identity 
of electricity and light by oa that they moved 
through the zther with the same velocity—196,400 miles 
per second—and in the same undulatory fashion. If the 
alternations could be generated with a frequency of 50 
billions of waves per second we should see electric waves 
as light rays. Electric waves and light waves differ only 
in their length. Hertz detected and measured these elec- 
tric waves. Attempts have been made to utilise them, 
but so far not with much practical success. 

Whenever a conductor is forced through a fixed mag- 
netic field, so as to cut transversely the lines of force of 
that field, an electromotive force is set up in that con- 
ductor which varies with the length of the conductor, the 
number of lines cut by it, and the rate at which they are 
cut. This is the principle of thedynamo. Work is done 
upon the conductor in moving it against the resistance of 
the field. Energy is thus transformed from its mechanical 
to its electrical form. At Niagara 5000 horse-power are 
converted by one machine into electric currents of 1500 
amperes driven by 2200 volts. 

If a conductor itself be free to move, and a magnetic 
field be projected through it while it is maintaining a 
current, it is forced into motion, and it becomesa rotating 
machine or motor. The electric energy of the current is 
transformed into its mechanical form. Its torque, or 
turning moment, depends od the intensity of the mag- 
netic field, on the length of the conductor, and on the 
strength of the current. This reversibility of the dynamo 
is of immense commercial value, Maxwell said it was the 
greatest invention of the century. Tramcars in our 
streets, trains on our railways, tools in our shops, and 
mills in our factories are thus worked by electricity. 

Dynamos and motors are subject to laws and conditions 
so thoroughly well known that exactness is assured and 
waste reduced to a minimum. There is no more perfect 
machine than a dynamo. Motors are nearly as good. 
Electricity as a science is fascinating to everyone, but it 
is deeply fascinating to the engineer. The reliability of 
its laws, the accuracy of its measurements, and the com- 
pleteness and definiteness of the units to which its 
measurements are referred, give him confidence in his 
estimates and a certainty of the performance of his pre- 
concerted operations. It places in his hands the means 
of directing the energy out of sight in positions known 
only to himself, and of applying it with great efficiency 
at the exact spot desired. No magician or poet ever 
conceived so potent a power within the easy reach of 
man. 

B. The Doing of Work.—The maintenance of an elec- 
tric current through a conductor means the expenditure 
of work upon that conductor, and this expenditure of 
internal work means molecular motion. In solid con- 
ductors the result is heat. If the current be gradually 
increased, this motion is similarly increased. The result 
is successively incandescent, white heat, fusion, and dis- 
ruption. 

n liquid conductors the motion probably becomes 
revolution. The result is decomposition by the activity 
of the centrifugal force overcoming chemical affinity. The 
atoms fly away in fixed determined lines, and collect at 
opposite poles. ; 

n gases the transference of electric energy in the form 
of sparks means dissociation. Compound gases are broken 
up into their component elements under the same direct- 
ing influences. ork is done upon the gas as in the pre- 
vious instances. F 

Joule established the law of the relations of current and 
heat upon a definite and accurate basis. : : 

araday developed the laws of electro-chemistry with 

ual exactitude. r : 
rofessor J. J. Thomson has determined the action of 
currents on gases. ‘ 

The principle of work that lies at the very root of the 

rofession of the engineer enables all these operations to 
be measured in definite mechanical units, reducible to the 
common English standard, the foot-pound, but which the 
electrical engineer, with greater precision, refers to the 
scientific unit of work—the Joule. s 

C. The Purification of Matter.—The elements and their 
useful compounds are rarely, if ever, found pure. Im- 
purities have to be sifted away. Ores, raw produce, 
rocks, and earths have to be subjected to various processes 
of refining and conversion to extract from them that which 
is weer | The electric current by the above operations 
has proved to be a powerful agent to break up crude mate- 
rials into their useful and useless constituents. The 
electro-chemical industries of the world are very exten- 
sive. § 

According to Professor Borchers, the eminent electro- 
metallurgist, the world manufacture of calcium carbide 
for the production of acetylene gas is utilising & Pothe 
equal te 180,000 horse-power ; that of the alkalies and the 
combinations of chlorine for bleaching, 56,000 horse- 
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wer; of aluminium, 27,000 horse-power; of copper, 
1,000 horse-power ; of carborundum, 2600 horse-power ; 
and of gold, 455 horse-power. Electro-plating is one of 
the staple manufactures of Sheffield and of Birmingham. 
There are nearly 200 firms working at the former place, 
and over 100 at the latter. 

The decomposing bath and the arc furnace are revo- 
lutionising many industries. Phosphorus is now being 
produced in England in large quantities from corundrum, 
and aluminium from bauxite is extending in use and 
being reduced in price. The Post Office is using alumi- 
nium for telephone circuits, I have recommended its use 
on a very large scale in the interior of Africa, where trans- 
port is so costly. We can get the same conductivity as 
with copper with half the weight, and at a less price, and 
we can put up a line telegraphically ten times better than 
of iron for less money. 

D. The Annihilation of Space. —The elements of Volta 
and the battery of Galvani—zinc, copper, and a solution 
of sulphuric acid—gave a convenient generator of electric 
currents which could be directed along wires to ge dis- 
tances, and thus, by establishing magnetic fields, could 
deflect needles in such a way as to form the alphabet and 
so transmit words and, therefore, thought. In wires of 
great length, while the initial speed is that of light, it 
takes time for the electric waves to rise and fall, so that 
the number of currents which can be sent per second is 
limited. Between London and Liverpool the speed of 
speaking is virtually unlimited, but between Ireland and 
America it is restricted by the so-called capacity of the 
cable submerged in the ocean. This capacity absorbs 
energy and retards the rate of rise and fall of currents. 
While a thousand currents per second can be sent in the 
former case, only six per second are available in the 
latter. ie ; 

Nevertheless, sitting on the shore of the Atlantic 
in Ireland, one can manipulate a magnetic field in 
Newfoundland so as to record simultaneously on ne in 
conventional characters slowly written words. Thus we 
have bridged the ocean and annihilated space. We do 
this on a smaller scale in our own domestic circles when 
we press a button and ring a bell in our servants’ quarters. 
The sound of a bell and the drop of an indicator is a 
message—‘‘ You are wanted in the drawing-room.” When 
the button is supplemented by the telephone, as it is in 
so many houses now, you can speak your message, ‘‘ We 
want coals,” and thus the servant is saved two journeys, 
and you have gained some time. Telegraphy is thus 
established in our homes. It becomes part of our daily 
life, not only in our domestic circles, but in our urban 
requirements and in our business relations. Not only is 
speech reproduced, but handwriting also. Town is con- 
nected with town and nation with nation. London and 
Paris, Paris and Berlin, Berlin and Vienna, speak to each 
other with clearness and distinctness in ordinary lan- 
guage. The scattered British Empire is linked together. 
London and New Zealand are in communication with each 
other. All the world is joined in one unbroken whole, 
and we read on our breakfast-tables every morning the 
events of history made yesterday and the present condi- 
tion of our friends in every quarter of the world. ‘ 

The regulation of the ever-growing traffic on our rail- 
ways and the safety of passengers is secured by similar 
means. The telegraph not only places the manager of 
the line in communication with every station upon his 
system, but electric signals control the motion of every 
train. Trains are kept apart by a considerable space. 
Collision would be impossible were the human will infal- 
lible; but the world is made up very much of fools and 
temporary maniacs. We all do at times what we 
ought not to do. The annual return of violent deaths 
is an interesting document. When in England alone 
138 persons choke themselves at their own tables, and 
765 die by falling downstairs, we must not condemn 
the railway signalman, who is responsible for the death 
of only 58 in 1898, A railway signal-box is an elec- 
trical exhibition. Every line is protected by its own 
electric signal. Every distant outdoor mechanical 
signal is repeated back. The danger signal is locked 
and cannot be lowered to ‘‘line clear” until it is unlocked 
by the train itself or by the distant signalman. Mr. 
W. Webb (Member of Council) is not only working the out- 
door signals themselves by electrical energy, but he is 
moving the points and switches by the same means. So 
far, the experience gained at Crewe during a period of 
about twelve months, from the working of a signal cabin 
containing about 60 levers has been such as to justify 
confidence and the extension of the system, and some 10 
cabins containing about 1000 levers will be provided. The 
apparatus has been designed to work in with, as far as 
possible, the standard signalling apparatus of the London 
and North-Western Railway. The interlocking frame 
may be said to be the ordinary mechanical frame in minia- 
ture, occupying one-third of the space. The levers— 
about 6 in. in length—are placed in two tiers, and are 
manipulated in the same way as the levers of a mechanical 
frame, consequently the signalman accustomed to the old 
type has nothing to learn in the new. The levers are 
mechanically locked by means of tappet locking, and they 
control carbon switches by which the 110-volt electric 
current is transmitted to the motors. E 

The object of this electric working is primarily to 
reduce the manual labour of the signalman and enable 

im to pay more attention to the movements outside his 
cabin; increased speed of working; the removal of 
obstructions on the ground caused by the numerous wire 

connections necessitated by the present system ; 
and, finally, a reduction in the number of signalmen 
employed. 

+hus electricity adds to the security of life. It sup- 


les the railway man with a new sense, and the engineer | scope 


with a new power. 
The abridgment of time necesearily follows from the 


F. | generally known as fatigue. 


annihilation of space, but the chief element which saves 
our time so much is the fact that we can, by electricity, 
do so much more from one spot. Indeed, in the United 
States the railway ——- complained that their 
revenue between New York and Chi suffered through 
the introduction of the telephone. People remained at 
home and did their business by wire. ; 

It is very curious, when visiting the United States, to 
find that their morning rs contain extracts from our 
London evening papers of the same day. One frequently 
receives mi es in England that were sent off to- 
morrow. This is due to the difference of longitude. : 

Wireless telegraphy—or, as it is better termed, ztheric 
telegraphy—has made but small p owing to the 
simple fact that the demands for its services are so very 
few. There is no commercial business in it. 

The fascination of electricity and the sensation of break- 
ing down space by apparent magical means, have led to 
much gratuitous advertisement on the part of the press. 
I wrote in 1888, “‘The influence which electric currents 
exert on neighbouring wires extends to enormous dis- 
tances, and communications between trains and ships in 
motion, between armies inside and outside besieged cities, 
between islands and the mainland, has become possible 
without the aid of wires at all by the induction, which is 
exerted —— 8 itself.” : : 

The Post Office on for 16 years been developing this 
system. Several extensions are now in hand. : 

(Zo be continued.) 





ON MYSTERIOUS FRACTURES OF STEEL 
SHAFTS.* 


By Signor R. Scuanzer, C.E., Terni Steel Works, 
Terni, Italy. 

THE phenomenon of sudden and unexpected fractures 
in steel, and particularly in shafts and other steel struc- 
tures which have been subjected for a considerable length 
of time to shocks and vibratory stresses, is, no doubt, of a 
most perplexing character, and has, therefore, attracted 
the attention of many among the most authoritative inves- 
tigators. Nevertheless, the sire is as yet very far 
from being solved, and many sides of the problem are still 
lacking satisfactory explanation. In fact, the mysterious 
fractures alluded to can be said, after all, to represent 
nothing else than so many cases of more or less marked 
brittleness, ¢.¢., of a phenomenon which our present 
knowledge is quite inadequate to account for, except in a 
very limited number of cases. Moreover, another very 
startling feature of the phenomenon ought to be noticed ; 
very frequently sudden fractures are produced in steel 
shafts, as well as in other engineering structures of steel 
which have been accurately tested before use, the ordi- 
nary physical tests having uniformly pointed to the best 
quality of metal; after such a structure has been work- 
ing continuously for several years in the most satisfac- 
tory manner, fracture suddenly occurs; no gradual, 
visible deterioration having afforded any indication of 
coming danger up to the very moment of the failure. 

In this latter respect the question is very closely related 
to that of fatigue, which forms, no doubt, one of the most 
important and, at the same time, one of the most disputed 
problems to be met with in the study of the resisting pro- 
perties of metals. In fact, notwithstanding the very 
valuable work of Wohler, Sir Benjamin Baker, Professor 
W. C. Unwin, and many others, and the recent and ex- 
tensive researches of Mr. Thomas Andrews on the dete- 
rioration of metals by fatigue, the matter can by no means 
be considered as settled. 

To quote but a single instance, it is still a disputed 
question whether vibratory stresses far below the elastic 
limit of a given metal may be capable of modifying its 
microscopic structure ; however, for the purpose of the 
present paper it is not quite necessary to answer such a 
question. 

There is one fact which cannot be doubted in any case, 
and that is the unquestionable influence of the pre-exist- 
ing structure, which may be either favourable, or oupceed 
to the effects of that peculiarly dangerous action which is 

Moreover, in my opinion 

the term fatigue is very frequently considered as an easy 
way to overcome the difficulty of accounting for so-called 
mysterious fractures. In reality, all known causés of 
brittleness are favourable to the deterioration of fatigue. 
Among such causes the following may be quoted: Ab- 
normal crystallisation, inducing internal stresses by which 
the metal is rendered brittle ; immoderate size of crystals 
or grains; sharp junction lines or insufficient cohesion 
between crystal faces; layers of various impurities ar- 
ranged in the intercrystalline spaces; microscopic flaws 
due to different causes, &c. 
The object of the present paper is to describe one more 
of such causes, viz, a particular brittle structure which I 
observed in a suddenly fractured shaft that was pre- 
sented to me for examination. To tell the truth, a 
similar structure has al y been mentioned in a paper 
read before this Institution by one of its most eminent 
members, Mr. A. E. Seaton,t+ which contains a very valu- 
able report by Professor J. O. Arnold. However, in the 
shaft now mentioned, the particular structure alluded to 
was to be noted under a quite characteristic aspect differ- 
ing in some respects from that described by Professor 
Arnold, At any rate I could not help remarking a rather 
startling analogy between the two structures. 





* Paper read before the Institution of Naval Architects. 

+ ‘‘The Causes of Mysterious Fractures in the Steel 
used by Marine Engineers as revealed by the Micro- 
.” Paper read before the Institution of Naval 
Architects, March 26, 1896, by Mr. A. E, Seaton, 


Before stating the resulis of my own observations, I 
shall therefore give a short abstract of the report of Pro- 
fessor Arnold. ‘hat will avoid many quotations which 
otherwise could by no means be dispensed with. Besides 
the remarks of Professor Arnold are of so great an in- 
terest that even those who already know them will cer- 
—— not be sorry to have them again briefly recapitu- 
ated. 

Abstract of the Paper of Mr. A. E. Seaton.—In the 
report mentioned above Professor Arnold states the re- 
sults of the chemical and micrographic analysis of the 
shaft, and points out the different causes to which the 
failure of the shaft may be ascribed. Such causes are the 
following : 

1. To judge from the appearance of the fracture, the 
ingot from which the shaft was forged had ‘‘ piped” to a 
considerable extent. 

2. A considerable amount of liquation had certainly 
taken place in the metal, as is to be seen from the chem1- 
cal analysis, which shows that the carbon in the centre of 
the shaft is 50 per cent. higher than near the circum- 
ference. Also, the manganese is higher in the centre. 
The phosphorus and sulphur of the core are three times 
greater in quantity than at the circumference. 

3. Besides, we learn from the chemical analysis that 
even the mean amount of carbon was far too high in the 
shaft referred to, which had been specified to be of steel 
containing from 0.2 to 0.25 per cent. of carbon, while the 
mean amount from the figures of Tables I. and II. gives 
nearly 0.4 per cent. of carbon. 

Also the amounts of phosphorus, and especially of sul- 
phur, are far from being satisfactory. 


TaBLE I.—Sample taken at the Circwmference of the Shaft 
Examined by Professor Arnold. 


Per Cent 
Combined carbon 0.310 
Silicon ... S 0.037 
Manganese 0.828 
Phosphorus 0.058 
Sulphur... 0.055 


TaBLE II.—Sample taken at the Centre of the Shaft 
Examined by Professor Arnold. 


Per Cent. 
Combined carbon ... 0.470 
Silicon sha er 0.031 
Manganese ... 0.986 
Phosphorus ... 0.167 
Sulphur ae 0.150 


4. While in ordinary steels the two constituents of 
steel, viz, pearlite (or ‘ steel,” as it is termed by Pro- 
fessor Arnold in the report referred to), and ferrite (or 
*‘iron”) are more or less mingled and interlocked with 
each other, which circumstance, of course, is favourable 
to the tenacity of steel, in the case of the shaft examined 
by Professor Arnold the areas of ‘‘ iron” and “steel” are 
not interlocked ; and furthermore there are ‘sharp junc- 
tion lines between the two constituents,” which are 
‘always liable to rupture under vibratory stresses, be- 
cause the cohesion or adhesion is inferior to that of inter- 
locked constituents.” 

a thee eon referred ~ by a op is > 
produ on the micrographs appen to the paper o 
Mr. A. E, Seaton (Transactions, vol. Biooe? 1896, 
plate xxxv.). Fig. 2 (magnified about 23 diameters) 
gives a general view of the structure, Fig. 3 (the same 
structure magnified 170 diameters) is better adapted to 
show the marked separation of constituents and the sharp 
junction lines alluded to. The same might be said of 
Fig. 4 (outside of the shaft, magnified 170 diameters), 
but it should be noted that in this micro-section the 
pearlite is less in quantity as compared with the ferrite, 
pas to the smaller amount of carbon found near the 
periphery of the shaft. 

5. The steel contains a certain amount of sulphide of 
—_ aga injurious effects are described by Professor 
rnold. 
6. As already stated, not only the sulphur, but also the 
pane, is rather high in the steel examined by Pro- 
essor Arnold, which circumstance, owing to the forma- 
tion of phosphide of iron, renders steel very brittle, 
especially so when under vibratory stresses. 
fore concluding this short abstract I would call atten- 
— to two features pointed out by Mr. A. E. Seaton in 
is paper. 
1, The author lets us know that the shaft in question 
had shown “fine hair cracks ” on its surface. 
2. He further refers to another instance where fissures 
originated on the surface had gradually extended inwards. 
The fractured surface of the latter shaft is reproduced 
in Fig. A (Transactions, vol. xxxvii., plate xxxvii.). 
The drawing shows a circumferential zone of dark sur- 
faces, which, instead of presenting the granular appear- 
ance of fractured steel, are quite smooth, owing to the 
fact that they were not produced by fracture, but are due 
to the spreading of pre-existing cracks, previous to the 
failure of the shaft. 
Results of Examination of a Steel Shaft having sup- 


ported the Flywheel of a Plate-Rolling Mill.—'fhe shaft 


forming the object of the present paper was supplied about 
eight years ago by a first-class French firm, and worked 
satisfactorily for the whole time, till it was removed (some 
months ago), owing to a deep crack which had suddenly 
appeared on its surface. Moreover, the whole surface of 
one of the necks was covered by very fine hair cracks 
running very close to each other, parallel to the axis of 
shaft ; these cracks were very clearly seen on the surface 
of the shaft; they are still visible on the pho ph 
(Fig. 1), though I did not succeed in reproducing them as 
clearly as I wished to do.* 





* Unfortunately, these cracks can hardly be seen in the 
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engraving taken from the said photograph, 
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The fracture of the piece showing these hair cracks is | 
represented in Fig. 2, and shows dark smooth surfaces 

similar to those which were already noticed by Mr. A. E. 

Seaton on the fracture of another shaft shown, as will be 

= in Fig. A (Transactions, vol. xxxvii., plate 

XXXVii.). 





Fic. 1, Broken Shaft: Lateral Surface showing Hair Cracks. 





resembled that of the shaft which I was examining, I | ture seen in Fig. 4 can be said to be formed of dark and 


could not but find a very startling analogy between the | bright stripes alternately, and very elo i i 
two direction. The dark tales are eatllyeeee be $e 


cases. 
On the other hand, a very important difference was to | by a ground of ferrite on which small areas of lite 
be noted at once. In the wd Ease csetrm of Professor Arnold | very densely distributed; the bright Stelges axe ae 
the structure was formed of patches of pearlite, irregularly / ferrite. 





Fic. 4. One of the First Five Samples (Polished Parallel to 
Axis of Shaft. Vertical Illumination. Magnified 20 Diametere. 





Fic. 5. Diagram showing the Position of 36 Samples 
for Microscopic Examination and 12 Samples for 
Chemical Analysis. 








Fic 2 Broken Shaft; Fractured Surface, Fic. 6. Sample Polished Normal to Axis of Shaft. 
Magnified 20 Diameters. 
After these preliminary remarks, we may pass to the | sehen normal ni ora Saal he aR ee 


general ¢xamination of the shaft, beginning with the 
Microscopic Examination.—Samples were first taken | 
from the broken shaft without any preconceived plan, | 
and with the sole purpose of getting a general idea of the | 
structure of the metal. A segment marked A (see Fig. 2) | 
was detached from the fractured surface ; the said seg- | 
ment was divided into pieces by five parallel cuts, as 
shown in Fig. 3 ; finally, five of the pieces obtained were 
lished on the plane surfaces generated by the saw. 
hese, as is to seen from re. 3, happened to be 
parallel to the axis of the shaft. Under the microscope 
the five sections showed a very characteristic structure, 
reproduced in Fig. 4 (magnified 20 diameters). 
he first thing I remarked was the pronounced sepa- 
ration of constituents, the effect of which upon the resist- 
ing properties of the metal has been preci A mentioned 
when discussing the report of Professor Arnold. 
It was just this marked separation of ferrite from 
pearlite, which recalled to my mind the said report, and, 
considering that the samples referred to by Professor 








Te 3 4 P) 
Fic. 3. Diagram showing how the First 5 Samp‘es were taken. 


Nors.—All the micrographs represent samples polished with rouge and unetched (with the exceptivu 
of the sample shown in Fig. 20), seen under vertical illumination. 


| . 
distributed upon a ground consisting of ferrite. (See | In both of the structures referred to (viz., that dealt 
Transactions, vol. xxxvii., 1896; plate 35, Figs. 2 and 3). | with by Professor Arnold, and that observed by me) we 

The appearance of the structure shown in Fig. 4 is | remark separation of constituents, shown on @ micro-se¢- 
quite different. Separation of constituents is to be noted | tion by areas of alternately hard and soft metal ; this con- 
here, as well as in the instance dealt with by Professor | dition, forming the common feature of both — 





Arnold came from a shaft whose history, in many points, 


Arnold, but it is effected in a different way. The struc- ' as already remarked, very favourable to brittleness. 
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a 
i differences are to be noted between the hs obtained by Professor Arnold, where pearlite | way as those of Professor Arnold, i.¢., normally to the 
ee : the first relates to the constitution of the eee irregular patches spread out upon a ground formed | axis, would not show thestripes noticed in Fig. 4. Now, 
hard areas, the second regards their shape. The soft | of ferrite, It ought, however, to be stated that the micro- | the results of microscopic examination proved conclusively 
reas are formed in both cases by ferrite ; but the hard | graphs of Professor Arnold represented sections normal | that matters lay just as I had anticipated. 
poser are formed of pure pearlite in the shaft examined | to the axis of the shaft, while Fig. 4 is a section — |_ Fig. 5* shows the positions of the different samples for 
by Professor Arnold and of pearlite mixed with ferrite in | to the axis. Now, I think, such a fact can fairly well | microscopic examination, that were all taken in proximity 
e other instance. account for the difference observed. Indeed, supposing | to the fractured surface. 
In other words, the hard areas are harder in the case | that, in the shaft examined by Professor Arnold, pearlite| As is to be seen from this diagram, the samples were 


Fic. 7. Another Point of the Same Fic. 8. Sample No. 1 (see Fig. 5).* Fic. 9. Sample No. 3 (see Fig. 5).+ Fic. 10. Sample No. 11 (see Fig. 5).* 


Sample. Magnified 50 Diameters. 


Fic. 11. Sample No. 12 (see Fig. 5).t Fic. 12. Sample No, 13 (see Fig. 5).* Fie. 13. Sample No. 15 (see Fig. 5).t Fig. 14, Sample No. 22 (see Fig. 5).* 


Fic. 15. Sample No. 24 (see Fig. &).t | Fic. 16. Sample No. 26 (see Fig. 5).* Fic. 17. Sample No. 27 (see Fig. 5).+ Fic. 18. Sample No. 34 (see Fig. 5). 






























| grouped three by three, and of the three samples of each 
group. One was polished on a plane surface parallel to 
the axis and to the radius of the shaft. Another sample 
| was polished on a plane surface parallel to the axis and 
normal to the radius. Finally, the third was polished 
normally to the axis of the shaft. Corresponding to 
each group a sample was taken for chemical analysis. 

Microscopic examination showed that between the two 
first samples of each group (both — parallel to 
the _ of the shaft) no essential difference could be de- 
tected. 

The 24 samples of this class showed a quite noticeable 
similarity of structure. The said structure, as I had ex- 
| pected, is perfectly analogous to that shown in Fig. 
| and it is developed with a quite striking uniformity in 
| the 24 samples polished parallel to the axis of the shaft. 

On the other hand, as I had anticipated, in the 12 
samples polished normally to the axis of the shaft the 
| parallel stripes are no longer to be seen. There are bright 


Fic, 19. Sample No. 36 (see Fig. 5).+ Fic. 20, Structure of a Brittle Plate. Slightly etched | #teas formed of pure ferrite, dark areas formed of pearlite 


i a ; . - : . | mixed with ferrite, exactly as in the 24 samples previously 
with liquorice roots infusion. Magnified 50 Diameters. alluded: t0; bet pelther the dack or the bi ts dasen 


* Polished parallel to axis of shaft. Magnification : 20 diameters. | assume the shape of elongated stripes, as is to be seen at 

+ Polished normal to axis of shaft. Magnification: 20 diameters. |once from Fig. 6 (magnified 20 diameters). The bright 

areas seen in ig: 6 are nothing else than the transverse 
soli 


referred to by Professor Arnold than in that examined , was to be found in the exe of solids elongated in the sections of the ds (formed of ferrite) whose longitu- 
by me. This first difference is very simply accounted | direction of the axis of the shaft, a normal section ought ° ; : : 
for by the different carbon reentage, which is much | to show the appearance seen in the micrographs of Pro-| * Fig. 5 represents diagrammatically a cross-section of 
er in the shaft examined by Professor Arnold. fessor Arnold, whilst a section parallel to the axis would | the shaft, very near to the fractured surface. The thick 
he second difference relates to the shape of the areas. | have shown the hard areas (pure pearlite in that particular | lines represent the intersections of the polished surfaces 
is to be seen from Fig. 4, and as will be more com- | instance) in the shape of elongated stripes, precisely as is| of the samples with the plane of the section. The 
Y proved later on, the stripes of alternately hard | the case with the shaft examined by me. On the other} hatched quadrangles represent samples polished normally 
and soft metal are all Prentners A one and the same | hand, if this view of the matter be correct, it would be | to the axis of the shaft, i.¢., parallel to the plane of the 
direction, which is by no means the case with the micro- | expected that sections from my shaft, taken in the same! figure. 
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566 ENGINEERING. 
structure, observed in the shaft referred to, could by no 
TABLE III.—Cremicat ANALYsIS OF SAMPLES SHOWN IN Fic. 5. morons v ——— > mars ssa was 
avourable to the development of deterioration of fatigue 
Sect 1 P . ‘ | & 6 under the prolonged ‘aotion of vibratory stresses. if 
re : . P : : : A us now cons sider the second — noticed in the 
—| uae —| — - male are aft: the hig osphorus percen . 
‘5 ‘ F F ee F j It might iti be advanced that in both shafts phos- 
| Centre. | ference. ——. fercone, | Centre, | orenoe. — ae oma ferenoe, | Centre. Seemiee: horns ‘beistleness ‘wes the oliiet ‘conse of > fieceals 
Pereee em, Fee Reet | hosphorus brittleness may certai: ve played a 
"> ore ..| 0.160 o.100 | 0.165 0.170 | os om | ~~ ond rere | —— | peo —— oven aie the shaft fomuiee the ee of this Sener tie 
a... (ee ‘ 0.175 | 0.199 | 0. 3 .146 176 | 0. : . 
8 (. 2) 02 | 0.036 | 0.030 | 027 | 0.030} 0.028 | 0025 | 0.025 | oom | 0.030 | 0.035 | 0.023 ee ee Se ee 
Ph ..  ..| 0.0838 0.100 | 0085 | 0099 | 0.001 | 0.094 | 0.093 | 0.095 | 0.087 | 0.101 | 0.091 | 0.100 | CXCessive, 8 y 8 
Ma 0.450 0.460 | 0.450 0.450 | 0.450! 0.450 | 9.410 | 0.450 | 0.450 | 0.450 | 0.450 | 0.450 | examined by Professor Arnold. But, on the other hand, 
<=. | ares geeas : ‘ f ae the deleterious mechanical effect of a structure, such ag 





TasLe 1V.—Analysis of Eight Samples taten along a 
Radius of the Shaft. 





Ph. Mn. 





Sample. ee See me 8s | 
1(Centre) .. ..| 0.165 | 0.164 | 0038 | 0.095 | 0.500 
2... ee «| 0.165 | 0.175 | 0.026 | 0.082 | 0.500 
Bia See) Co we ee 0.080 | 0.090 | 0.510 
bac) Gp os Se ee 0.023 | 0.095 | 0.500 
5 0.165 | 0.181 | 0.023 | 0.095 | 0.500 
ere ee 6.165 | 0.199 | 0.031 | 0.090 | 0.560 
7. 2. 2! I 0170 | 0.175 | 0.032 | 0.098 | 0.600 
8 (Circumference) ..| 0.170 | 0.193 | 0.028 | 0.089 | 0.510 
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dinal sections are represented by the bright stripes of 


ig. 4. 

Saved of these bright areas or patches of ferrite, with 
the surrounding ground mass, formed, as repeatedly 
stated, of a mixture of ferrite and pearlite, are shown in 
Fig. 7, a 50 diameters. This structure is analogous 
to that of the micrographs of Professor Arnold, the differ- 
ence between the two structures consisting, as already 
said, in the fact that, in the latter steel, which is con- 
siderably harder, the irregular patches are formed by the 
hard metal (pearlite) while the ground mass consists of 
the soft one (ferrite). The reverse phenomenon takes 
place in the shaft under examination, where the irregular 
patches are formed by the soft metal (ferrite), whilst the 
ground mass is formed by the hard one (a mixture of 
ferrite and pearlite). 

Figs. 6 and 7 represent the transverse section of the 
structure, whose longitudinal section is shown in Fig. 4. 
Thus, knowing both the longitudinal and the transverse 
section of the structure, we are obliged to conclude that 
the metal of the ehaft under examination is formed of 
solids consisting of ferrite, elongated in the direction of 
the axis of the shaft and embedded in a harder mass, being 
a mixture of ferrite and pearlite. ° 

In order to show the very remarkable agreement of 
micrographic results* observed all over the section of 
the shaft, I append to this paper a series of micro- 
graphs} representing 12 of the 36 samples shown in 
Fig. a These 12 samples are reproduced in Figs. 8 to 19, 

age 565. 

r Chemical Analysis.—Bearing in mind the different 
points alluded to in the report of Professor Arnold, I 
wanted to ascertain whether any of the causes which, in 
the instance described by Professor Arnold, had contri- 
buted to the failure, were to be met with in the present 
instance, in addition to the unfavourable arrangement 
of constituents which we already know to be a feature 
common to both structures. I therefore wanted in the 
first place to know whether there had been liquation ; 
with this object I took a series of samples for chemical 
analysis, both at the centre and near the circumference, 
in order to ascertain whether the chemical composition 
was uniform throughout the mass. I further took a series 
of samples on the whole length of a radius of the frac- 
tured surface. Microscopic examination had shown the 
utmost uniformity of structure throughout the whole mass 
of the shaft. Now, the following Tables show that also 
the chemical composition is of the greatest desirable 
uniformity. 

The preceding Tables clearly show that the chemical 

* Microscopic examination could not ibly lead to 
more concordant results. Indeed, the difference of the 
two structures represented in Figs. 4 and 6 respectively 
is no doubt a very striking one. Now, having examined 
24 samples polished psrallel to the axis of the shaft, there 
was not a single one to be found where the structure 
shown in Fig. 4 would not have been observed in a quite 
characteristic way; further, on examination of the 12 
samples polished normally to the axis of the shaft, all of 
them showed the structure represented in Fig. 6 without 
a single exception. 

+ As is to be seen from Fig. 5, the cross-section of the 
shaft was divided into six sectors. In Plates C and D 
micrographs are reproduced of two samples from each 
sector, #.¢., one polished parallel and the other normally 
to the axis of the shaft. In order to show the uniformity 
of structure found from the centre to the periphery of the 

haft, the two samples are alternately taken both at the 

centre, or, both at the periphery of the respective sectors. 
Moreover, in order to show that no difference is to be 
found between samples polished normally, or parallel to 
the radius, the samples polished parallel to the axis are 
alternately selected from either of the said categories. 
The — —- normally to the radius happening 
thus to ways taken from the centre, whilst those 
polished parallel to the radius always corresponded to the 
outside of the shaft, this rule was inverted in the last 
three sectors. 

+ The shavings for chemical analysis were taken at the 
back of the respective sectors in the positions, shown in 
Fig. 5 by small triangles bounded by a dotted line, and 
marked Ch. 1 to Ch. 12. 





composition is very uniform ; therefore, one of the pos- 
sible causes of failure which was found in the case of the 
shaft examined by Professor Arnold, viz., liquation, is 
totally absent in the present instance. 4 

Let us now consider the other causes mentioned by Pro- 
fessor Arnold as having possibly contributed to the failure 
of the shaft forming the object of his report. The carbon 
percentage of the shaft under examination is very low, 
varying from 0.155 to 0.170, i.e., far lower than that found 
in the shaft examined by Professor Arnold ~— 0.310 to 
0.470 per cent.), and even lower than had n specified 
for the latter shaft (0.20 to 0.25 per cent.). As to the 
sulphur (varying from 0.055 to 0.150 per cent. in the shaft 
referred to by Professor Arnold), in the present instance 
it is met with ina very satisfactory proportion (minimum, 
0.023 ; maximum, 0.088 ; mean amount, 0.027 per cent.). 
The phosphorus is rather high in both metals. Neverthe- 
less, the high percentage of this element which was found 
at the periphery of the shaft dealt with by Professor 
Arnold is never reached in the other shaft, which shows a 
mean phosphorus percentage of 0.092 per cent., the mini- 
mum being 0.082, and the maximum 0.101. Besides, it 
should be noted that phosphorus, even in high amounts, 
is far less prejudicial to the resisting properties of steel 
when evenly distributed all over the mass, than it would 
be if found in the shape of masses of phosphide of iron 
irregularly scattered throughout the metal. 

Conclusions.—From the above comparison of the pro- 
perties of the two shafts referred to, it is to be clearl 
seen that there are but two features common to bot 
metals, viz. : 

1. The unfavourable arrangement of constituents dealt 
with under 4. 

2. High phosphorus percentage (though in the shaft 
examined by me the said element was far from reaching 
the high amounts met with in the shaft referred to by 
Professor Arnold). 

Let us begin by considering the first point. The rea- 
sons why the unfavourable arrangement of constituents, 
just mentioned, is liable to induce marked brittleness in 
steel were very clearly explained by Professor Arnold in 
the paper referred to. Besides, I think it ought to be 
clear to anybody that sharp junction lines between two 
metals of very different hardness (which was precisely 
the case both in the shaft examined by me and in that 
referred to by Professor Arnold) must necessarily cause 
a tendency of the two metals to slip upon each other 
under vibratory stresses. In other words, the surfaces 
separating the said two substances of very different hard- 
ness are certainly surfaces of weakness. 

Now, suppose that the masses of different hardness, of 
which the metal was seen to be formed, assume the shape 
of solids approximately rectilinear, and very much elon- 
gated in a given direction, Of course, such circumstance 
can but greatly increase the brittleness. Moreover, in 
this case the intersections of the surface of weakness just 
mentioned, with the external surface of the shaft will 
approximately coincide with the generating lines of the 
latter, thus giving rise to cracks parallel to the axis of 
the shaft. Now, the existence of the said cracks, as well 
as the stripes of alternately hard and soft metal was 
pore by the examination of the shaft. Moreover, we 

ave strong reasons for supposing that the alternate 
stripes were present also in the shaft examined by Pro- 
fessor Arnold (the hard metal being formed of pure 
pearlite in the latter case). ge! they did not appear, 
as the sections examined were all taken normally to the 
axis of the shaft. 

As regards the cracks alluded to, they were observed 
by me, not only on the shaft dealt with, but on two more 
rolling-mill shafts likewise broken by fatigue. In both 
eases the cracks were parallel to the axis. Also, Mr. 
A. E, Seaton alludes to a broken shaft showing hair 
cracks on the surface. It would be interesting to 
know whether the direction of the cracks was parallel 
to the axis also in this instance. That would be a 
confirmation of the preceding statements. Supposing 
the views set forth above are correct, another question 
arises, which is of the utmost practical importance : 
‘** What are the reasons for the particular arrangement 
of constituents described ?” nag wy I fear that 
an answer to this question cannot be easily obtained at 
the present stage of our knowledge. I shall, therefore, 
be satisfied with simply making some brief remarks on 
this subject. 

It could, perhaps, be thought obvious to inquire whether 
the cause of the particular structure observed should not 
be sought for in the action of fatigue. That would imply 
that the vibratory stresses to which the shaft was sub- 
jected, when working, might probably have caused a 
rearrangement of the microscopic constituents of the steel. 
That, however, would be quite impossible, as the definite 
arrangement of ferrite and pearlite is completed at 
Brinell’s point V, far above any temperature attainable 
by the metal when working, even if strongly heated by 

riction, 

We are consequently led to conclude that the stratified 








has been described above, can — means be overlooked, 
and is moreover — by the presence of the hair 
cracks largely dealt with in this paper. Therefore, I 
think that the importance of the stratified structure, ag 
a cause of having induced brittleness in the shaft re- 
ferred to, is by no means impaired by the fact that 
another cause of brittleness—viz., high phosphorus— 
was present in the same metal. It must, however, be 
recognised that the simultaneous presence of high 
phosphorus and of the stratified structure is perhaps not 
altogether fortuitous. ; 

Fig. 20 (magnified 20 diameters) shows another instance 
of the stratified structure described. This appearance 
was noticed on a series of samples taken from a steel plate 
which had proved uncommonly brittle. As is to be seen, 
Fig. 20 is a fair confirmation of the dangerous influence 
of the stratified structure upon the physical properties of 
steel. It ought, however, to be remarked that, in the 
plate alluded to, the phosphorus was also found to be as 
much as 0.081 per cent. ; 

To sum up the experimental evidence afforded by the 
examination of the two shafts and the brittle plate dealt 
with, I think that the three instances mentioned concor- 
dantly point to the harmfulness of the stratified struc- 
ture. As regards the influence of phosphorus upon the 
formation of the said structure, there is nothing impossible 
in such an assumption, though it is very far from being 
proved by the few instances quoted. At any rate, it is 
quite clear that the influence of phosphorus would only 
account for the marked separation of pearlite from fer- 
rite; whilst the arrangement of the separated consti- 
tuents in parallel stripes would be, of course, attributable 
to the direction of forging, in the case of shafts, or of 
rolling in that of plates. ey ; 

Before concluding, I now ask the permission of briefly 
recapitulating the results arrived at, and the suggestions 
set forth in this research, which are to the following 
effect : 

First, the particular structure dealt with in the present 
paper was A wach by me upon 41 samples of a steel 
shaft suddenly broken. Such structure is always char- 
acterised by a marked separation of ferrite and pearlite, 
the latter gathering, preferably, in given points of the 
section, so that areas of different hardness are formed, 

Moreover, in the case of samples polished parallel to 
the axis of the shaft, the said areas take the shape of 
elongated stripes, parallel to the direction last mentioned. 
The latter structure gives rise to hair cracks ruaning 
. the same direction on the external surface of the 
shaft. 

Secondly, in the shaft dealt with by Professor Arnold, 
separation of constituents is likewise observed. ‘The hard 
areas are formed of pure pearlite. 

The stratified structure could, however, not be detected 
in the shaft examined by Professor Arnold, no samples 
polished parallel to the axis having been taken from the 
same. 

Thirdly, the stratified structure referred to was found 
by me to be quite distinctly developed in a series of 
samples taken from a very brittle steel plate. _ 

Fourthly, the parallel hair cracks indicative of the 
stratified structure alluded to were met with, not only, in 
the shaft already referred to, but in two other rolling- 
mill shafts which were both broken in a sudden and 
unexplained manner. In both of the latter shafts the 
direction of the cracks was found to be paralled to the 
axis, exactly as in the case of the shaft previously 
referred to. ; = ae 

Fifthly, the presence of hair cracks is likewise men- 
tioned in the case uf the two shafts alluded to by Mr. A. 
E. Seaton, one of which is that examined by Professor 
Arnold, but he does not state whether such cracks were, 
or were not, parallel to the axis of the respective shafts. 

Sixthly, nothing can be said as to whether high — 
of phosphorus are favourable to the development of the 

rticular defective structure described in this ~ 
Nor can any other cause for the production of such @ 
structure be suggested. __ : 

Of course, by the preceding statements I do not —_ 
to assert that the structure described in this paper ee 
necessarily be found in every suddenly fractured shai t 
for the possible causes of deterioration | fatigue == 
an exceedingly manifold nature. It is, however, ath 
possible that the structure alluded to should be met w : 
not only in the few instances quoted. The fact that suc 
a structure has, up to now, escaped the attention 0 
observers is very easily accounted for. First of all micro- 

phic examination of defective structures is as yet — 
hos being practised in all such cases where 1t wou 
be desirable tu do so. Besides, the most characteristic 
feature of the phenomenon, 7.c., the stratified pera 
is noted only on samples ed parallel to the axis poss 
the shaft. Perhaps if the method of examination ; 
scribed in this paper were adopted in other instance? 0 
suddenly fractured shafts, a similar structure wou 
met with in some cases. 

A similar method of examination ought to > = 
applied to other steel structures, as plates, rails, 4 . os 
course, in the latter case the direction in whic 
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samples are to be polished must be modified according to 
circumstances.* ‘ 
This line of research would perhaps — useful, in 
order to get further information upon the subject dealt 
with in this paper. I am quite aware that experimental 
evidence is needed before the conclusions set forth may 
be considered as definitive. I, however, am satisfi 
with having called attention to a series of observations in 
order to induce others to direct their researches to the 
same subject, and in the hope that such researches will 
supply new evidence in support of the hypotheses. I 
ventured to advance in the course of the present paper. 





WORKMEN’S COMPENSATION CASES. 

Re An Arbitration between William Stranks ( Appellant) 
and Samuel Gulliver and Co., Limited, (Respondents ).— 
This case was heard by His Honour Judge Marten on 
Wednesday, January 17, at the Aylesbury County Court. 
It raised an interesting question as to what constitutes a 
claim for compensation within the meaning of the Act. 
It appeared that an arbitration under the Workmen’s 
Compensation Act, 1897, was by an application, dated 
October 23, 1899, on the part of William Stranks, re- 

uested between him and Samuel Gulliver and Co., 
Limited, as to the amount of compensation payable to 
William Stranks under the said Act in respect of personal 
injury caused to him by an accident arising out of and in 
the course of his employment as caskman under the 
respondents, of Nos. 13 to 17, Kingsbury, Aylesbury, 
wine and spirit merchants, on February 9, 1899. At the 
hearing a preliminary objection was taken on the part of 
the respondents that the application was out of time. On 
behalf of the applicant a notice dated August 3, 1899, and 
given by him to the respondents before the expiration of 
six calendar months after the accident (which happened 
on February 9, 1899), was relied upon as being a claim for 
compensation with respect to such accident within 
tion 2, sub-section (1), of the Workmen’s Compensation 
Act, 1897. The notice was as follows: 

“To Messrs. Samuel Gulliver and Co., Limited, of 
Aylesbury, in the county of Buckingham.—I, William 
Stranks, of Castle-street, Aylesbury, in the county of 
Buckingham, one of your a hereby give you 
notice that on the 9th day of February last, while in your 
employ and on your premises, I met with an accident 
whereby I sustained an injury. The accident happened 
while I was helping to remove a pipe of wine from a dray 
by means of a stillion. -In its descent the pipe slipped 
down the stillion too fast, and, in trying to arrest its pro- 
gress, my hand was caught between the pipe and the post 
of the warehouse door, and such accident has rendered 
two fingers on my right hand permanently useless ; and I 
hereby give you notice that I claim as compensation from 

ou in respect of such orang, sum of sixty pounds.— 
(Signed), illiam Stranks. Dated this 3rd day of August, 
1899.” No objection was made as to the sufficiency of 
notice of the accident, and the only question of determi- 
nation being whether the above-mentioned dc to 
_ 3, 1899, was a claim for compensation within the 
ct. 

In the course of his judgment, after alluding to the 
facts, His Honour said: The time limited by the Act for 
taking proceedings is, by reference to the date of the 
claim for compensation, which must be made within the 
six months. It was argued that, if the claim for com- 
pensation was sufficient to preserve the right, proceedings 
might be delayed by the claimant, so as to prejudice the 
respondent by possible loss of evidence, or in other ways. 
It appears to me that, as the Act provides for the settle- 
ment of the question by arbitration, any person against 
whom a claim was made might, in case of necessity, 
bring an action for compelling the arbitration to be had. 
. This inconvenience may exist in any case in which 
a demand is made and not immediately prosecuted. 
I think that a much ater inconvenience might 
be felt if it were held that under the Act not only 
must the claim be made, but an arbitration must also be 
sought within the six months. But, at all events, I think 
that the objection is not sufficient to affect the construc- 
tion of the Act. It was also objected that the claim of 
a lump sum was inconsistent with a claim under the 
Act. I observe, however, that under:the Act, Schedule 1, 
section 13, the respondents might apply after a certain 
time for redemption of the liability for the weekly 
payment by the ent of a lump sum. I may 
that in the case of Bennett v. Wordie and Co., the Lord 
Justice Clerk, in describing what would be a proper 
claim, says (Court of Session Cases, Fraser, fifth series, 
Vol. i., page 855, see 857): ‘A claim in the sense of 
the statute means asking a particular sum as compensa- 
tion for the injuries received.” I think that the claim of 
& particular sum is convenient, so that the person against 
h om the claim is made may know that he can settle, if 

@ thinks fit, for that sum. Upon the whole, I am of 
Opinion that the preliminary objection fails. Therefore, 

y my award, I declare that the respondents are liable to 
= compensation to the applicant for the injury sus- 
' ined by him, as stated in his request for arbitration, as 
tom December 6, 1899, all compensation to which he 
ht entitled be to that day having been paid ; and I give 
Werty to either party to apply as he or they may be 











* 
4 It has already been remarked that such direction is 
aga upon the direction of forging in the case of 
ti ts, and rolling in that of plates. mt observa- 

oe of the writer point to the conclusion that the strati- 
en structure is found also in steel rails. In this case the 
— follow a straight line only on the web, deviating 
a they reach the head and bottom, so as to keep 
ae ely parallel to the outline of the rail. The 

ults of the observations now mentioned will be pos- 


f | Consequently, the applicant 


d| give more than 50 


advised ; and I order the respondents to pay the costs of 
and incident to these proceedings. * 5 

Russell v. ‘Holme—This case was heard by His Honour 
Judge Edge, at the Clerkenwall County Court. Judg- 
ment was delivered on February 20. It was an applica- 
tion to review the weekly payment of 20s. per week 


ed | agreed to be paid to the applicant by the respondent 


under the Workmen’s Compensation Act, 1897. The 
workman in this case was injured on August 1, 1899, and 
was wholly incapacitated from following his employment 
until October 23. Prior to the accident he was work- 
ing under an agreement of service, by which he had en- 
gaged to serve the respondent for a period of two years, 
rom October 8, 1898, at a wage of 2/. per week. After 
the accident an agreement was come to (nominally with 
the respondent, but really with an insurance company 
with whom the respondent had insured) that the appli- 
cant should receive 20s. per week as compensation under 
the Act during his incapacity. The insurance company 
paid that sum to the respondent, who paid it to the appli- 
cant; but, in addition, the respondent continued to pay 
him his full weekly wages of 2/. ; so that up to October 23, 
when the applicant returned to work, he received 3/. per 
week, or 1/. per week beyond his ordinary wages. It was 
stated by the respondent that this sum was paid out of 
compassion to the applicant, and not as wages; but a 
difficulty arose as to how far this should be taken into 
account under Section 1, sub-section 2 of schedule 1 to 
the Act, in fixing future weekly payments. The re- 
spondent continued from October 23 to December 30 to 
pay the applicant at the rate of 2/. = week, but the 
insurance company declined to pay the 203. per week 
subsequent to the former date; and submit that, as 
by their policy of insurance, they had all the rights as 
well as the liabilities of the respondent in the matter, 
and had the authority of the respondent to use his name 
in these p ings, they were absolved from making any 


Sec- | further payment to the applicant as compensation be- 


tween those dates. 

Mr. Powell appeared for the applicant, and Mr. Scar- 
lett for the respondent. 

In the course of his judgment, His Honour said: I 
ought not to recognise the insurance company, as such, in 
this application, but must treat it as if made by the 
respondent, and must give it the same consideration, and 
have regard to all the circumstances of the case, as if the 
respondent was alone seeking te review the weekly pay- 
ments. The applicant resumed work on October 23, but 
was unable, and still continues unable, to do the work he 
did previous to the accident, which appears to have 
seriously affected his eyesight. It is said, and I have no 
ground for questioning the statement, that for a month 
afterwards he was not worth much ; but he was an old 
and valued servant, and consequently the respondent 
continued to pay him the 2. per week until December 30 
last, when he mre applicant notice that he was obli 
t> reduce applicant’s wages to 30s. per week, that being 
what he considered the applicant was able to earn. 
has, since he returned to 
work, and up to December 30, continued to receive 
from the respondent the same wages as he received 
prior to the accident, and has therefore not suffered any 
pecuniary loss. It may be that he did not earn the 
whole of the 2/., but bearing in mind that this is an 
application against the respondent, that he generously 
give applicant 27. per week for ne»rly three months from 
the date of the accident when he was not earning any- 
thing, and that I have no evidence as to his precise 
earning y en from October 23 to December 30, I do 
not think [ ought to make any order upon respondent 
for payment of any further sum between those dates. 
From December 30 there is no doubt that the applicant 
has been unable to earn what he was able to earn 
before the accident by 10s. per week, and the —_ 
tion is whether the weekly payment should be dimi- 
nished to that sum or to some lesser amount. If I 
reduced the amount to 10s. per week, the applicant would 
receive the same amount of w: as he received before 
the accident, and it is submitted by the learned counsel 
for the respondent that that would be contrary to the 

licy of the Act, which contemplates a division of the 
oss between the master and the workman. The word- 
ing of the Act, Schedule 1, sub-section 1 (b), is somewhat 
confusing, as it treats of total and partial incapacity on 
the same footing; but in either case the Court cannot 

are cent. of the workman’s a 
weekly earnings, and not exceeding 20s. per week. If, 
therefore, this had been an original application under 
that clause for partial incapacity, I should have D 
precluded from giving more than 50 per cent. of the appli- 
cant’s weekly earnings; and in fixing the weekly pay- 
ment, I should have, under sub-section 2, to have regard 
to the “difference between the amount of the average 
weekly earnings of the workman before the accident and 
the average amount which he is able to earn after the 
accident,” &c. In my judgment this shows the intention 
of the Legislature to be that not more than one-half the 
loss should be borne by the employer; otherwise this 
result would follow—that a workman totally incapaci- 
tated could only recover one-half his average earnings, 
not exceeding 203. per week, whilst a workman partially 
incapacitated only might recover his full wages, as in 
this case. This being my view of the provisions of the 
statute, I award that the a be reduced to 
5s. per week as and from December 30 last. : 
Bradbury v. Bedworth Coal and Iron Company.—This 
was an appeal from His Honour Judge Wightman Wood, 
sitting at Nuneaton. The appeal came on for hearing on 
Saturday, March 17. It appears that the appellant, Brad- 
bary, wasa collier in the employment of the respondent 





* The principle laid down in this case has now been 





sibly published before long. 


over-ruled by the Court of Appeal. 
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com While at work at the colliery on July 28 he 
received an my ois to his eye. He then ceased work, and 
on August 22 handed a document in the following terms 


to the respondent’s manager: ‘‘ My for the time 
worked as dataller (sic) and stallman and header during the 
yes year have averaged 5s. 3d. per day, and between 4p and 
days average per week. My claim upon the company is 
from Friday, August 12, inclusive.” The respondents 
reckon, Fraps a week, and did so for six weeks. 

e went back to work on September 23 at the same w: 
as before. He was dismissed on November 16, as the 
respondents had no further work for him. At the begin- 
ning of 1899 his eye gave him further trouble, in con- 
sequence of which he made a fresh application for com- 
pensation on February 9, 1899. In answer to this the 
respondents contended that it was an application out of 
time. Thelearned County Court Judge found, inter alia, 
the following facts: (1) That the parties had come to an 
agreement in settlement of the claim on August 22, 1898. 
(2) That the agreement was that the appellant should be 
paid 12s, a week to be paid in accordance with the Act, 
and that he should be in the same position as if an 
award to that amount had e in his favour. 
(3) That on September 23 the weekly payment was 
“*reviewed ” within the meaning of the Act. (4) That it 
was not within the contemplation of the parties that the 
incapacity might prove intermittent. He gave judgment 
for the respondents. 

Mr. R. M. Bray, Q.C., and Mr. Chitty ae for 
the appellant, Mr. Ruegg, Q.C., and Mr. F. W. Sher- 
wood for the respondents. 

In the course of his judgment, Lord Justice A. L. 
Smith said: The short question for our determination in 
this case is: What constitutes a claim within the meaning 
of the Workmen’s Compensation Act? [After alluding 
to the facts as set out above, his lordship said.] It is 
clear that in this case the so-called claim of August 22 
was nothing more than an agreement for payment of 
compensation. That is nota claim within the meaning 
of the Act. The ap must be dismissed. 

Lord Justice Collins and Lord Justice Romer con- 
curred. 

Powell v. The Main Colliery Company, Limited.—This 
was an appeal from an award of the Glamorgonshire 
County Court Judge. It came on for hearing on March 17. 
The respondent (Powell) was injured in an accident on 
December 21, 1898. On May 2, 1899, he sent a notice 
claiming compensation and a request for arbitration on 
October 4, 1899. The County Court Judge made an 
award in his favour. The sole question was whether “‘ the 
claim for compensation, which by Section 2, sub-section 
1, must be made within six months from the accident 
meant the filing of a request for arbitration, in the County 
Court, or was satisfied by a notice of claim for compensa- 
tion being sent by the workman to employers. The 
importance of the case lay in the fact that no less than 
five other cases in the list depended upon it, 

Mr. Ruegg, Q.C., and Mr. Bertram appeared for the 
appellants; Mr. 8. T. Evans for the respondent. 

The Court allowed the a, Lord Justice Romer 
dissenting. In the course of his judgment, A. L. Smith, 
L.J., said: The question involved in this case is one 
which has given rise to considerable difference of opinion 
among the County Court Judges. It seems to me that in 
fixing the time limit for the claim for compensation, the 
Legislature has followed the Employers’ Liability Act, 
1880. The difficulty in the present instance arises be- 
cause the Workmen’s Compensation Act prescribes 
‘‘arbitration ” instead of ‘‘action.” By Section 2, sub- 
section 1, of the Act of 1897, proceedings for the recovery 
of compensation under the Act are not maintainable unless 
‘the claim for compensation ” is made within six months 
from the occurence of theaccident. Is ‘‘ the claim for com- 
pensation ” satisfied = mere notice by the workman to the 
master that he claimed compensation ? Or does it mean the 
initiation of proceedings which set in motion the pro- 
cedure under which a workman recovers compensation ? 
In my opinion it means the latter. The meaning of the 
term “‘initiation of proceedings” may be gathered from 
Section 1, sub-section 2(b), and sub-section 3. The claim 
for compensation will be made when the workman re- 
quires the tribunal to assess compensation. Upon any 
other view of the matter the claim might be hung up, 
and the master might be made to pay compensation after 
the lapse of years. I do not agree with the statement 
that the master may have the matter settled after he has 
given notice to the workman, The Act and the rules 
and forms have all been drawn with a view to the work- 
man making ao claim against the master. If it was in- 
tended that the master should institute proceedings the 
Act would 5 Bes in plain terms. In my opinion this 
appeal should be allowed. 

rd Justice Collins agreed. 

In the course of his dissenting judgment, Lord Justice 
Romer said: The words ‘‘claim for compensation” are 
reasonably clear in themselves. There must be a specific 
claim for compensation, and it must be a claim under the 
Act. The section does not say, ‘‘ unless proceedings were 
taken for arbitration.” I see no reason for departing 
from the plain words of the Act. If a workman gives a 
notice to the master, making clear the nature of the 
injuries and that he intends to seek compensation, that 
to my mind isaclaim. Before going to arbitration there 
must be a difference in existence, and to make a diffe- 
rence there must be a claim of some kind, A claim for 
compensation was the essence of proceedings under the 
a In my opinion the County Court Judge was 
right. 

A stay of execution was granted, pending an appeal to 
the House of Lords. 

Osborn v. Vickers, Sons, and Maxim.—This was an 

from His Honour Judge Waddy sitting at the . 





appeal 
Sheffield County Court, who decided against the appel- 
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lants in a case arising under the Workmen’s Com- 
pensation Act, 1897. The case was heard in the Court of 
Ap on April 6. The question involved was the right 
of the employer to an absolute stay of pi ings under 
the Act by reason of the default of the workman to 
submit himself as required for medical examination. It 
appeared that the applicant met with an accident in the 
course of his employment, and was attended by the com- 
peny's doctor, Dr. Innes Smith, who visited him from 
rch 20 to J uly 17. During that time, although no pro- 
ceedings had been taken under the Act, weekly ents 
were made to the applicant. In July, Dr. Smith t ht 
the man was well enough to resume work, which he did. 
He knocked off work again on August 13, although Dr. 
Smith had certified him to be completely recovered on 
July 21, On November 24 the applicant instructed his 
solicitors to commence proceedings, and the respondents 
then required him to attend for medical examination. 
This he consented to do on the terms that two doctors 
should be present, their fees being paid by the company. 
He contended that a previous examination by Dr. Sin- 
clair White had been sufficient for the purposes of the 
Act. The hearing of the arbitration was fixed for 
January 5, 1900, and upon that day the appellants ap- 
lied for a stay of proceedings in accordance with 
Dlause 3 of Schedule 1 of the Act. The County Court 
Judge ordered that there should be no stay of proceed- 
ings, but that the respondent should submit himself for 
medical examination, the respondents to pay 1/. 1s. for 
such attendance. 

Mr. Ruegg, Q.C., and Mr. Arthur Lims ap 
the appellants, Mr. Israel Davis for the respondent. 

The Court allowed the appeal. 

In the course of his judgment, Lord Justice Collins said: 
Tn this case the workman was injured in the course of his 
employment, and was paid a weekly sum of 11., being 
50 per cent. of his average weekly earnings for a consider- 
able period. 

Then came the time when the doctor thought that he 
had recovered from the effects of the accident. Proceed- 
ings for compensation were then commenced, no objection 
being taken by the masters that there was no notice of 
accident, nor that the claim for compensation was made 
after the expiration of six months from the date of the 
accident. [His lordship referred to the material sec- 
tions of the Act and continued.] The workman having 
started these proceedings without giving notice of action, 
and after the six months had expired, now says that, 
notwithstanding that he was in default in not giving 
notice of the accident, he can now turn round and all 
that it was a condition precedent to his examination by 
a medical man that he should have given notice of the 
accident. To my mind that is an impossible ition for 
the workman to takeup. Inmy view the workman takes 
proceedings subject to the right of the masters to insist 
upon his submitting himself to a medical examination 
as required by Clause 3 of Schedule 1, just as if notice of 
the accident had beengiven. Idonotsee that the County 
Court Judge had any jurisdiction to impose the condition 
that the masters should pay the fee of the workman’s 
doctor for his attendance upon the examination? I do 
not say that there may not be very special circumstances 
which might make it reasonable, and it might be almost 
necessary on account of the workman’s state of health to 
have the workman’s own medical man present at the 
examination. No such case has been made out here. I 
think this appeal should be allowed. 

Lord Justice Vaughan Williams and Lord Justice 
Romer agreed. 

Ellis v. Knott,—This was an appeal from the award of 
Judge Smyly, Q.C., sitting at the Derby County Court, 
on an application by the appellant to review a weekly 

yment under the Workmen’s Compensation Act, 1897. 
hess heard in the Court of Appeal on April 7. The 
respondent was ron ose Se by the appellant as a machinist. 
Part of the respondent’s duty was to work at a circular 
saw. While so working on August 21, 1899, one of his 
fingers were cut off by the saw and two others were in- 
jured. The average weekly earnings of the respondent 
were 36s. By an agreement the *D ant undertook to 
make him a weekly payment of 18s. as com tion, 
such payment to continue ‘‘ during the incapacity of the 
respondent, or until such time as the same should have 
been ended, diminished, or increased according to the 
visions of the Act.” In November, 1899, the a t 
offered to take the respondent back into his ped 1 sermon 
at the same wages as before, but the offer was refused. 
The appellant then filed a request for arbitration to re- 
view the weekly payment under Schedule 1, Clause 12, to 
the Act. The respondent at this time was earning about 
103. a week at boot repairing and selling newspapers. The 
County Court Judge said that, in his opinion, the re- 
spondent could not work at the same employment at 
which he had worked before the accident, or earn at that 
employment the wages he then earned. He was o! 
opinion that he ought not to compel a man to go back to 
the employment to which he objected to go, although the 
employer offered to make tings easy and pay him his 
full wages. He further said that the sums which the re- 
spondent now earned were, in his opinion, no justifica- 
tion for reducing his allowance. He accordingly made an 
OTM W. 8. dhaw eppeated for the appellant ; Mr. C. 

Mr. W.S. Shaw a ‘or the ap ; Mr. C.C. 
Scott appeared for the respondent. 

The Court dismissed the appeal. 

Lord Justice Collins said; The County Court Judge’s 
judgment, coming immediately after the evidence was 

iven, is capable of no reasonable doubt. His finding is 
fiat the man was no longer capable of earning the same 
wages at the same work at which he was employed before 
the accident. That work is, according to the evidence, 
the only work at which he could as a mechanic earn wages 
of that amount. Having lost one of his fingers, and two 


for 


had 
tinuously at daily wages. 
by an accident. 


apply, as the deceased man had only 

for five days. He made an award in favour of the 

nage 9 Since the decision of the County Court 
u 





for the a 
(a) (i) 0 ule 1, 
workman’s earnings in the employment of the same 
employer during the 
injury, the maximum sum not to ex 
minimum sum to 
calculation was necessary. In the present case no calcula- 
tion was necessary, as the appellant was entitled to 
the minimum compensation of 150/. isi 
Sysons v. Andrew Knowles and Sons (16 T. L. R., 250) 
turned upon Clause 1 (b) of Schedule 1, where the 
language was different. The County Court Judge was, 
therefore, wrong ae this point. 
“9 


said: This appeal must be 


death by an accident arising out of and in the course of 


other fingers being injured, the man was not fit to work 
at the circular saw. This was the only work offered to 
him by the ap t. The finding of the Judge —_ 
therefore, a finding that the man’s earning capacity 

been diminished. Having arrived at that fact, everything 


else follows, and the amount of the weekly payment was 


for the Judge to determine after giving due effect to all 
proper considerations. The J _ has considered the 
amount which the respondent had been able to earn since 
the accident. 

Lord Justice Vaughan Williams and Lord Justice 
Romer concurred. 

Stuart v. Nizxon.—This was an appeal from an award of 
the Liverpool County Court Judge in proceedings under 
the Workmen’s Compensation Act, 1897. It was heard 


in the Court of Appeal on April 7. The appellant was 


the widow of a deceased workman, who at the time of the 
accident causing his death was a stevedore’s labourer 


employed by the respondents. The main question was 


whether the rule laid down in Sysons v. Andrew Knowles 


and Sons, Limited (16 T. L. R., 250), applied in‘ cases 


where the accident caused the death of the workman. 
It appeared that the deceased was a casual labourer, and 
mn employed by the respondents for five days con- 
i On the fifth day he was killed 
The County Court Judge held that the 
Act of 1897, by reason of Schedule 1, Clause 1 (a), did not 
been employed 


ge, the Court of appeal decided, in the case of 


Sysons v. Andrew Knowles and Sons, Limited (16 T. L. 
R., 250), that a workman who had been employed for less 
than two weeks and was injured did not come within the 
Att, Schedule 1, Clause 1 (b) not being applicable to such 


a case, 

Mr. Leslie Scott (Mr. Joseph Walton, Q.C., with him), 
lant, argued that asthe first part of Clause 1 
hedule 1, gave compensation equal to the 


receding the 
7., and the 
be 150/., cases might arise in which no 


years next 


The decision in 


Mr. Ruegg, Q.C., and Mr. A. G. Steel, for the res- 


pondents, were not called upon. 


The Court dismissed the appeal. 

In the course of his judgment Lord Justice Collins 
ismissed. The question is 
whether the case of a labourer, who is employed a7 for 
one day, taking an extreme case, and who meets with his 


his employment on that day, comes within the Act. In 
the case of Sysons v. Knowles and Sons, the workman 
who was pa oy but not killed by an accident, had, at 
the time of the accident, been employed by the same 
employer for a period less than two weeks. It is said 
that the observations of the Court in that case upon 
Clause 1 (a) (7) are wag | obiter dicta, and do not decide 
the present case, and that the appellant is entitled to 
compensation to an amount not less than 150/. I arrive 
at the conclusion, taking all the sections and provisions 
of the Act together, that the Legislature cannot have 
intended to introduce labourers of this class into the Act. 
I do not think that the clause presents any difficulty of 
construction at all. Its meaning is reasonably simple. 
The first part of Clause 1, which deals with the death of a 
workman, contemplates that ‘‘the amount of his earnings 
during the said three years shall be deemed to be 156 
times his average weekly earnings during the period of 
his actual employment under the said employer.” The 
compensation is based upon the average weekly earnings 
during the period short of three years. That is subject 
to this, that the employment must have lasted for at 
least two weeks. I do not say that it is absolutely neces- 
sary that the workman must have been employed every 
day during those two weeks, but the employment must 
be such as to form the basis for the calculation of average 
weekly earnings. That is the reasoning — by this 
Court in ‘‘Sysons v. Andrew Knowles and Sons.” It 
would be most anomalous to hold that a casual workman 
who was injured by an accident not resulting in death 
would not be entitled to any compensation, whereas, if 
the workman died from the effects of the accident, his 
dependents would be entitled to compensation. If that 
were the true view of the statute, a workman who, after 
an accident, lingered for some time between life and 
death, would during that time be in a position in which 


f | he would not know whether compensation would eventu- 


ally be payable or not. In my opinion the case is 
por pn by the decision in ‘‘Sysons 7. Andrew Knowles 
an ; 

Lord Justice Vaughan Williams and Lord Justice 
Romer agreed. 

Pearce v. London and South-Western Railway Com- 
eas ttc was an appeal from the award of the South- 
wark County Court Judge in proceedings under the 
Workmen’s Compensation Act, 1897. It was heard im- 
mediately after the above case. The appellant was a 

inter in the employment of Messrs. Perry and Co., 

uilders and contractors, who had entered into a contract 
with the respondents, the London and South-Western 
Railway Company, to do such work in the way of alter- 
ing, repairing, and painting the respondents’ stations in 
the London district as they might be directed to do by 
the district engineer at a fixed schedule of prices. Messrs. 
Perry and Co, were in reconstructing Hampton 





Court Station, and the appellant, while employed by 
them on the work, was injured by an engine Art 
the respondents, The appellant contended that the 
respondents, though not employers, were liable 
to pay compensation under Section 4 of the Workmen’s 
Compensation Act, 1897. The County Court Judge held 
that the respondents were not liable to ay compensation, 
because the building of a station was “‘no part of or pro. 
cess in the trade or business carried on by” the railwa: 
company, but was ‘‘merely an or incidental” 
thereto. He therefore made an a in favour of the 
respondents. The proviso to Section 4 of the Workmen’s 
Compensation Act, 1897, which renders an undertaker 
liable for injuries sustained by workmen employed by a 
contractor, unless the work is “‘anci »” is as follows: 
‘This section shall not apply to any contract with any 
person for the execution by or under such contractor of 
any work which is merely ancillary or incidental to, and 
is no part of, or process in, the trade or business carried 
on by such undertakers respectively.” 

Mr. J. D. Crawford a for the appellant, 

Mr. J. Lawson Walton, Q.C., and Mr. R. B. D, 
Acland, for the respondents, were not called upon. 

The Court dismissed the appeal. 

Lord Justice Collins said: In my opinion, the learned 
County Court Judge was right. 1t would be difficult to 
find a better illustration than the present of work which 
was merely ancillary or incidental to the business of a 
railway company as distinguished from work which was 
part of the actual business of the company. It is easy in 
certain cases to imagine a contract for work which is part 
of the business or trade of certain undertakers. But it is 
difficult to imagine such a contract in the case of a railway 
company. It is difficult to imagine a railway company 
entering into a contract with a contractor to work their 
engines upon their line for them. The business of a rail- 
way company is to carry passengers and goods. Thatis their 
primary duty. The erection of a station was no part of 
or process iv the trade or business carried on by a railway 
company. There is no obligation upon a railway com- 
pany, apart from any special obligation assumed by them 
under their Acts, to Fe a station at any intermediate 
spot on their line. Their trade and business is to carry 
passengers and 8 from one place to another. The 
construction of the station is not part of the main work 
of the company, but is merely ancillary or incidental to 
it. It is, therefore, ‘‘no part of or process in the trade 
or business carried on by” the company. The County 
Court Judge was therefore right. 

Lord Justice Vaughan Williams and Lord Justice Romer 
concurred. 





FALMOUTH ART AND INDUSTRIAL 
EXHIBITION. 

THE sixty-seventh Exhibition of the Royal Cornwall 
Polytechnic Society, Falmouth, will be held in the 
Society’s hall and adjoining rooms on August 21 to 25, 1900. 
Medals, prizes, and certificates are offered in the section 
of Ornamental Art under the following heads 

Wood Carving.—High and Low Relief. 

Metalwork.—Silver, Iron, Brass, Co 

Pottery.—Making and Decoration, 
and Casting, Throwing of Object. 

Printing.—Printing of Books. 

Bookbinding.—Workmanship, Design, and Ornament. 

Leatherwork.—Embossed and Incised. 

Lace Making.—Work and Design. 

Art Needlework.—Kcclesiastical and other Embroidery, 


Appliqué, &c., Work, and Sag 
Wall Hangings, Stained Glass, 


Design.—Furniture, 
ro 

Also in the section of Mechanics, under the heads of: 
Stationary and other motive engines, driven by steam, 
electricity, or other power ; mining machinery and appli- 
ances; domestic inventions and improvements; naval 
architecture; other branches of mechanics ; and essays and 
scientific papers on lighting, sanitation, drainage, mineral 
veins, dressing of ores, winding machinery, prevention of 
ae 

Also in t mig, ie of Fine Arts, Photography, 
Natural History, Mineralogy, and Chemistry. 

All objects exhibited may be priced for sale, and no 
charge will be made for space. 

These Exhibitions have been held nearly 70 years, and 
afford the best opportunity for making known the merits 
of inventions, &c., ———— the West of England. The 
Society was founded in 1833, on the initiative of the late 
Miss Anna Maria Fox and her relatives and friends ; and 
has ever since done good work and given great encourage- 
ment in the directions above indicated, as well as in others. 
Lists of prizes, entry f and all further information 
may be obtained from ‘tao Rac , Mr. Edward Kitto, 
F.R. Met. Soc., The Observatory, Falmouth. 


r, Pewter. 
odelling in Relief 





Sourn American Navication.—The Brazilian Depart- 
ment of Industry has invited tenders for a river naviga- 
tion service between Monte Video and Cuyaba, Matto 
Grosso. Two journeys per month are required for 4 
area 28 Oke years. The service would be assisted by 4 
subsidy. 


Drrecrory or InpusTRIAL AssoctaTions.—The Board 
of Trade has published a ‘‘ Directory of Industrial 
Associations,” including qmplayess, associations, trade 
unions, boards of conciliation arbitration, and work- 
men’s co-operative societies. It includes not only the 
associations themselves, but also, in the case of the em- 
ployers’ societies, the local branches, with the addresses 
Of the seoretaries. ‘The price is 7d., and the work, which 
— to 141 pages, can be obtained through any book- 
seller, 
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CompmED By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 


UNDER THE ACTS 1883—1888. 
The number of views given in the Speci, 
in 


each case; where none are mentioned, the Specification is | though at one or more places 


not illustrated. 


Where inventions are communicated from abroad, the Names, &c., 


the Communicators are given in ttalics. 


ies of Specifications may be obtained at the Patent O Sale | the liquid reunites and a 
i ge ; We, at 


, 25, Southampton Buildings, Chancery-lane, 
the uniform F apeer of 8d. 
The date of advertisement of the t a @ yplet 
Specification is, in each case, given after the abstract, untess the 
Patent has been sealed, when the date of sealing is given. 





Any person may at any time within two months from the date of 


the advertisement of the t of a up Specification, 
ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 

4121. W. Best, Leeds. Miners’ Safety Lamps. 
(2 Figs.] February 24, 1899.—The burner has a domed crown 
which deflects a current of air on to the flame.of the wick and air 
inlets on its underside protected by a gauze in such manner that 
the wick end is entirely enclosed by the gauze and dome, an ex- 
losion of gas being confined to the contents of the chamber so 
ormed. The lamp is furnished with a glass chimney supported 
on a gallery, and having a conical upper portion coming near to 
the top of the gauze cylinder in which it is enclosed, and flanged 
outward at its upper end, so that it is securely held in position, 
dividing the gauze enclosure into two separate portions. The 
burner is of earthenware, and through it passes a conductor, the 
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upper end of which is situated near the interior end of the burner. 
The wick is also enclosed in a conducting tube, the upper edge of 
which is cut away so as to form a projecting portion which is bent 
over the edge of the burner, opposite to the conducting terminal ; 
the lower portion of the conductor is contained in a recess in 
the burner, and communication with it is established by means 
of a conducting-rod terminating in the base of the lamp. The air 
supply enters through holes in the outer casing of the lamp, and 
is directed as an annular deflector through the lower portion of 
the gauze cylinder, and down between the inner glass and an 
outer one enclosing its lower portion, whence the air reaches the 
flame through the gauze below the domical deflector above re- 
ferred to. (Accepted March 14, 1900.) 


10,164. H. T. Simon, Gottingen. Germany. Inter- 
ruptor for Electric Currents. (3 Figs.) May 13, 1899.— 
This invention relates to interruptors for electric currents, such 
a8 are employed with induction coils, and comprises a liquid 
resistance inserted in the primary circuit, the cross-section of 
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umbler, and o os lid of insulating material, in the centre 
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mitter circuits respectively. Alternative arrangements of the 
connections are illustrated in the drawings filed with the provi- 
sional and complete specifications ; and it is stated that the tele- 
phone transmitter may in many cases be dispensed with, and that 
the vibrator may be placed inside the casing, either at its lower 
end, or at the top close to the receiver, the electromagnet of 
which may in this case serve also for the vibrator. (Accepted 
March 14, 1900.) 


8358. J. T. Niblett, and M. Sutherland, London. 
Secondary meeweey ements. [8 Figs.}] April 21, 1899. 
—The terminal plates of an accumulator of the ‘‘ pasted” type are 
cast, stamped, or otherwise formed out of thin sheet-metal plates, 
and the edges have flanges on one or both sides, forming recep- 
tacles for the active material. The metal sheets may be smooth 
and unperforated, or they may be —a grooved, or corru- 
gated to secure the more perfect adhesion of the active material, 
which may be further protected by slabs of porous earthenware 
fitting within the flanges. These slabs may also serve to separate 
plates of different polarity, in which case they are preferably 
ribbed or grooved to facilitate the circulation of the electrolyte. 
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The plates are furnished with lugs by which several of them may 
be secured to a common conductor, and are held together by 
elastic bands, or by rigid bands and elastic distance-pieces to com- 
pensate for the expansion and contraction which occurs during 
the forming and working of the battery. Some modified arrange- 
ments of the terminals are described. The first claim is as 
follows: ‘‘ An electric sto or secondary battery element con- 
sisting of a flanged metallic plate or grid, active material or 
material to be rendered active on the said plate or grid, and a 
porous slab or plate for retaining the active material in position 
substantially as hereinbefore described.” (Accepted March 14, 
1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
11,041. O. Ernst and A. P Frankfort-on- 


e, A terial for Purifying Acety- 
lene. May 26, 1899.—This invention relates to the manufac- 
ture of a solid highly porous material suitable for use in the 
purification of acetylene, and composed of the calcium or other 
t of hypochlorous , together with one or more substances 
indifferent to the action of acetylene, such as slaked lime, cal- 
cium carbonate, or calcium chloride. A sludge composed of 
the hypochlorite and the indifferent substance or substances 
is dried at such a temperature that the hypochlorite is not 
decomposed, the drying being preferably effected in vacuo, a 
solid but highly porous substance being thus obtained. According 
to one meth be Paps spe vom bleaching powder, slaked lime, 
and calcium chloride are stirred with water to a sludge or e, 
which is then dried as above described. Other methods of pre- 
[ay ema are given by way of example. The scope of the invention 
8, however, not strictly limited to these methods of applying it 
in practice. (Accepted March 21, 1900.) 





<n is fi tube, con’ at the lower end, but 
completely closed, leaving a small perforation at its lowest | 


8419. H.N. Bickerton and H. W. Bradley, Ashton- 
under-Lyne. Starting Gas Engines. (1 Fi.) April 22, 


point. A piece of lead tube is inserted into the glass tube, and | 1899.—This invention relates to the 
‘“sENGINEERING” ILLUSTRATED PATENT | the conductors are soldered to the outside of the vessel and the | wherein firing is effected by means of an ignith 
RECORD lead tube. Other modifications, in which a perforated tion | for object to enable ignition to be effected when 
° and a bent tube containing an air bubble are substituted for the | the charge is comparatively low. For the ordin: 
glass tube, are also described. The outer vessel contains dilute | for the 
sulphuric acid, or other conductive liquid. The operation is| when open, establishes a fine 
stated to be as follows: When the circuit is closed, a current 
is set up in the liquid, which Y anery from one electrode to the | the open air; or the valve may 
ce in the bulk of the liquid ; | a fine opening communicates with the atm: 
the cross-section of the conducting | one arrangement the valve is held down upon its seating by a 
liquid is so considerably reduced that sufficient heat is generated 
to evaporate the liquid, and thus to cause an instantaneous 
interruption, whereupon evaporation immediately ceases and 
closes the circuit. (Accepted 


5874. Siemens Brothers and Co., Limited, London, 
and A. 8. Schloem iton, Kent. Tele- 
phones. [4 Figs.] March 17, 1899.—A telephone transmitter 
and receiver are combined with a vibrator of known kind, the 
whole forming a single instrument the casing of which is furnished 
with contact keys, so that it may be held and operated by one 
hand ; the keys making contact for the vibrator, and for the trans- 
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into a chamber from which 
re. According to 
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screw during the ordinary running of the engine ; but for start- 
ing purposes this screw is loosened, and the valve is thereby 
so as to permit the oon wen te escape by way of a fine 
opening provided by forming in the upper part of the screw a 
narrow recess, and allowing the lower of the screw to fit 
sufficiently loosely to permit the gases to blow past. The details 
may, however, be varied to some extent without departing from 
the invention, as, for example, by dispensing with the recess and 
allowing the entire screw to fit ere ey as to allow the gases to 
blow past it. (Accepted March 14, 1900.) 


7219. W.J. Crossley and R. D. Mulley. Manchester. 
ternal Combustion Motors. [8 Figs.) April 6, 1899.— 
This invention mainly relates to means for governing internal 
combustion motors, and for admitting, controlling, and spraying 
oil for their fuel. A motor working on the “Otto” cycle is fur- 
nished with a self-acting admission valve which is opened auto- 
matically by suction caused by the outward charging stroke 
of the egg every time that a working stroke is desir- 
able ; when, however, such working strokes are not desirable, 
this suction valve is not opened, the exhaust valve being mean- 
while kept open so that exhaust gases are drawn back into the 


























cylinder, and the greatly reduced suction fails to overcome the 
— holding the admission valve closed. The inventors state 
that they are aware that this mode of gov has been pre- 
viously used; but that they are of opinion t the 
mechanism which they propose to use is novel. The oil is ad- 
mitted, controlled, and sprayed by a mushroom valve automati- 
cally — a spring, the valve stem works in a bored 
guide which is continued close up to the valve, and has a recess 
supplied with oil, which when the valve opens, communicates 
with a number of small holes in the guide, so situated in rela- 
tion to the air entering the valve, that the oil is thereby broken 
into spray. (A March 14, 1900.) 


GUNS AND EXPLOSIVES. 


1338. W. Brand, Broxburn, N.B. Cartridges. 
January 22, 1900.—Cartridges for rifles, machine guns, revolvers, 
and the like are provided with a powder wad of cork lubricated 
with oil, grease, or vaseline, on both sides of which is fitted a 
thin wad of cardboard, jute, or other material. The wad 
compressed in the cartridge-case expands on entering the barrel, 


ont, & . Crp _— through Fase same car ee Sight ; 
r velocity an ter penetrating power reby at- 
tained while the lubrication k the toot cool and in eead 


condition, even in hot climates, The ordinary wads covering the 
cork wad may in blank cartridges be dispensed with. (Accepted 
March 14, 1900.) 


10,071. H.S.Maxim, London. Explosives. [7 Figs.) 
May 12, 1899.—It is stated to be well known that the ucts of 
such explosives as cordite and ballistite consist of carbon 
dioxide, which by reason of its density and ite 
erodes the barrel of a gun. For the of diminishing the 
erosion due to this cause, a resinous or h 
substance is, F amgpine to this invention, used as one of the con- 
stituents of the explosive, the carbon dioxide being age roe 4 
largely reduced to carbon monoxide when the explosive is 
The resinous substance preferred in practice is erican resin, 
mixed with about one-seventh part of its weight of lubricating 
oil. The inventor states that he has discovered by experiment 
that if gun cotton be mechanically reduced to a very fine condi- 
tion, its fibres can be readily incorporated with the resinous 





material without the use of solvents, and pressed into a solid 
explosive mase, which burns no faster than that made from dis- 
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solved gun cotton, and very much slower than that made from 
—< gun cotton; and that by suitably proportioning the 
ngredients, the rate of combustion may be ily controlled. 

still slower burning wder may be obtained by partly dissolving 
the nitrated cotton by means of acetone, nitro-glycerine, or other 
solvent. The explosive may be formed into grains, the outer 
surface of which is thus consolidated by the action of solvents, a 





progressively burning powder being thereby produced. Pro- 
gressive action may also be secured by making the explosive into 
blocks or tablets of various forms, in one of which the block has 
concentric annular eae in each of its faces, with tapered 
cavities in the walls of the —— those cavities on opposite 


sides of the block breaking joint with each other. (Accepted 
March 21, 1900.) 
14,717. HS. don. Projectiles. (8 Figs.] 


Maxim, Lon: 
July 17, 1899.—This invention has reference to projectiles such 
as “* Dum-dum ” bullets, which are eo to sp or ‘* mush- 
room ” on impact ; and its chief object is to overcome the objec- 
tion to the use of these projectiles with cordite or other smokeless 
powder, owing to the fact that in oumeeeenee of the high velocity 
impressed on the puso the lead filling is expelled from the 
nickel casing, which is retained inthe bore of the gun, rendering 
it useless until the casing has been removed. For this purpose, 











a hole with an internal flange is formed in the nose of the nickel 
casing, and the flange is covered by a metal cap within the casing, 
which, when the projectile is subjected to the pressure of the 
powder gases, acts to prevent the spreading or opening of the 
casing at the nose, without, however, unduly retarding the ex- 
pansion of the projectile or impact. To insure the effective ex- 
pansion or ‘‘mushrooming” of the projectile on impact, trans- 
verse slits are formed in the casing, which slits are filled with 
toons wax, or other plastic material. (Aecepted March 21, 
1900. 


9481. A. Reichwald, London. (F. Krupp, Essen, Ger- 
many.) Envelope for Char for Ordnance. May 5, 
1899.—This invention has for object the manufacture from a 
readily combustible material of an envelope or casing for holding 
ordnance charges. The envelope may consist of a fabric similar 
to that hitherto used, but saturated with a solution of a smoke- 
less explosive such as nitro-glycerine or nitro-cellulose; or it 
may bean explosive film, prepared by pouring an explosive solution 
such as those above referred so on to a plate, and allowing the 
solvent to evaporate. It is siated that both forms of envelope 
are exceedingly combustible, and have practically no residue 
while they the further advantages that the supplemental 
charge of black powder hitherto required may be dispensed with, 
and that there is no danger of premature explosion of the suc- 
ceeding charge in consequence of the presence of glowing 
particles of unconsumed fabric in the barrel of the gun. (Ac- 
cepted March 21, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


6382. J. Murrie, G w, N.B. Steam Engines. 
March 24, 1899.—This invention has reference to compound and 
multiple-expansion steam engines, aad it is stated that it consists 
essentially in drying the steam dunng its passage towards and 
through the ——. by the agency of'steam generated in an inde- 
pendent or auxiliary boiler, working under a higher pressure than 
the main boiler, the heat being transferred from the“higher to the 
lower pressure steam by means of tubular or other heaters, and 
the condensed steam flowing back to the auxiliary boiler by the 
action of gravity ; with the result that the steam from the main 
boiler is less subject to condensation, while the extent of the 
drying or superheating to which it is subjected may be regulated 
with considerable precision. The auxiliary generator may be of 
the water-tube type, capable of withstanding a pressure of from 
1 to 2 tons per square inch; and it may fitted with safety 
valves discharging into the main boiler or into the atmosphere. 
The steam generated in the auxiliary generator is conveyed to 
tubular steam driers or superheaters near the cylinders, through 
which the steam is conducted from the main boiler to the cylin 
ders, and from one cylinder to another. When steam is gene 
rated at a higher pressure than that at which it is consumed 


A| being taken 
an Solow: ge te 
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and reduced to working pressure by reducing valves, the auxi- 
liary generator be dispensed with, the superheated steam 
from main generator. The claims are 
provements in steam motors, the means of 

the steam from an auxiliary higher pressed boiler or 
heater to dry or superheat the steam on its way to the motor, 
substantially as hereinbefore described. 2. In multi-cylinder 
steam engines the arrangement of reheating or redrying of the 
steam flowing from one cylinder to woe 4 the agency of 


steam generated in an ndent higher boiler as herein- 
before described. 3. In engines working under a reduced 
means of a reducing valve located between the gene- 


Pp b: 
rators ond the motors, the uw! tion of the steam under the 
initial pressure 
side of the reducing valve by means of the apparatus substan- 
tially as hereinbefore described. (Accepted March 14, 1900.) 
5742. H. H. Lake, London. (Schiffer and Budenberg, 
Magdeburg-Buckau, Germany.) Reducing Valve. [1 Fig.] 
March 16, 1899.—This invention relates to a reducing valve com- 
— a pair of concentric valves, the larger of which is pressed 
lown upon its seat by the full difference between the inlet and 
outlet pressures. The smaller and inner valve is relieved from 
pressure, as the dimensions of the aperture wherein its cone or 
plug is om at the top and of the passage of the valve below are 
alike, while the above and below the valve communicate 
through a port. Should the pressure at the outlet become slightly 
reduced, the piston will be forced up by the weight of the lever, 





and the small valve, being free from pressure, will be opened with 
out meeting with resistance, admitting steam below the larger 
valve into a space communicating with the outlet only through a 
very small port in the latter valve, so that the pressure in this 
space is at first practically equal to that at the inlet. The larger 
valve being thus relieved from pressure, rises under the action of 
the weighted lever. It is stated that the novel feature consists in 
the employment of theinner valve, which even in its final position 
is free from pressure, while the larger valve is not relieved until the 


smaller one is opened ; and the van of previously known 
constructions are pointed out. (Accepted March 14, 1900.) 
9310. A. W. Pistons. [4 Figs.] 


Broughton, Bolton. 
May 3, 1899.—This invention is especially designed to effect the 
lubrication of the lower portion of the pistons of horizontal 
engines. Both the piston block and cover are furnished with 
openings to admit steam pressure under the piston to relieve its 
weight, by which the strain on the piston-rod and the wear of 
the lower sides of the cylinder and piston are stated to be consider- 
ably reduced. The openings also serve to admit the ends of pipes 
for conveying oil or lubricant, which is supplied by means of pipes 



























































communicating with one or more lubricators on the outside of the 
cylinder. The openings are internally connected with a channel 
along which the lubricant flows by a groove or grooves cut on the 
face of the piston block or cover, from whence the lubricant flows 
to the lower surface of the cylinder. It is stated that the inven- 
tion is applicable to pistons fitted with antifriction metal shoes, 
in which case the openings will pass through the antifriction 
metal. Grooves may formed round the piston to allow the 
lubricant to circulate around it. (Accepted March 14, 1900.) 

B India. Safety 


11,988. B. H. Herman, Karachi, 
Valve. [2 Figs.) June 8, 1899.—A safety valve, specially de. 
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signed for use in connection with high-pressure steam generators 





comprises a bifurcated steam conduit, the upper .ends of which 


to dry or superheat the steam on the low-pressure | 1 





are parallel and cylindrical ; one of these ends is formed i 

valve seat, while the other is fitted with = piston adepint’;: 
balance the valve. The valve and are suspended from the 
arms of a beam pivoted at its centre, and the effective area of the 
piston slightly exceeds that of the valve, the latter being nor- 
mally maintained on its seat under the pressure due to this excess, 
The piston is, however, fitted with one or more small governing 
valves normally firmly on their but lift- 
ing at a prede = thereby reducing the effective 
area of the piston, so it is no longer able to maintain the 
valve on its seat. =~ this means the use of a heavy spring is 
avoided, while the valve is stated to be more readily adjusted and 
ae than those hitherto constructed. (4 March 21, 


17,756. C. Vanderbilt, New York. U.S.A. Locomo 
Boiier. (5 Figs.] September 2, 1899.—The locomotive the 
comprises a shell having a cylindrical and horizontally 
barrel section, from the outer end of which the chimney projects, 
a conical nm top, and a firebox n inclined downwardly 
and rearwardly from the base of the conical top. The firebox has 
an inclined axis, and is eccentrically canpentied in the firebox 
section by means of links at its forward end, and its open end is 








riveted or otherwise secured to the front sheet of the firebox sec- 
tion. The flues extend from the front end of the firebox to an 
inclined ee having a corrugated rim, and they are so in- 
clined that they are approximately at right angles to this plate. 
It is stated that by this arrangement the strength of the Cae 
is materially increased, the several sections being so formed and 
connected that the strains due to unequal expansion and con- 
traction, steam pressure, and other causes are minimised and 
resisted. (Accepted March 14, 1900.) 


MISCELLANEOUS. 


6014. C.V. Burton, London. Pianoforte Hammers. 
{1 Fig.] March 20, 1899.—A metal spring is curved or shaped 
to form a striking head, and is covered with felt or other 
yielding material which effects the actual contact with the wire. 
The spring is provided with damping pieces of felt, secured 
between its adjacent surfaces, and also between the spring and 
the gripping device by which it is retained in ition ; the in- 
terior of the curve of the spring may also be similarly lined. The 
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felt upon the striking face of the hammer is in general less in 
thickness than that which constitutes the striking — of the 
ordinary hammer; the stiffness or flexibility of the spring, 
rather than the character of the felt facing, ae relied upon to 
determine the quality of the blow delivered. The wire, when 
struck by a hammer thus constituted, is said to emit a full 
mellow note, any vibrations set up in the metallic portion of the 
hammer being effectually subdued by the felt damping pieces 
above described. (Accepted March 14, 1900.) 


7635. A. Beginew, , Augsburg, Germany. Captive 
Balloons. [4 Figs.) April 11, 1899.—In air balloons composed 
of a cylinder inclined against the horizon, such, for instance, as 
those described in specification No. 19,978, of 1896, oscillations 
may be prevented, not by means of the kite or subsidiary balloons 
therein described, but by means of plane or curved surfaces 
arranged on both sides of the main 'y of the balloon, and each 
having one of its longitudinal sides attached to the girdle or belt 
thereof, whilst the other is connected by a series of cords with 
the tackie and ring of the basket and with the holding-down 





rope. The length of these surfaces is about four times their 
width, and they extend at least from the end of the cylindrical 
main body to the centre of the cylinder; in some instances a con- 
tinuous surface may extend all round the e, in which ae 
the connecting cords above mentioned may be dispensed with, i 
the weight of the surface be sufficient to prevent it from being 
forced upwards by the wind. The tail of the main balloon is = 
nished with a series of conical cases of light material, open at at 
ends, which form wind catchers, and serve still further to pores 
oscillations ; such wind-catchers may also be suspended from the 
basket. (Accepted March 14, 1900.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in ae 
United States of America from 1847 to the present time, 5 
reports of trials of patent law cases in the United States, pedin a 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, 0 


street, Strand. 
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THE HOTOPP SYPHON LOCKS ON THE 
ELBE-TRAVE CANAL. 


Tur North-East Sea Canal, which joins Kiel 
Bay and the Baltic with the Elbe at Brunsbiittel, 
below Hamburg, has not satisfied all the important 
demands for canal connection between the Baltic and 
the Elbe. The old head town of the Hansa, Liibeck, 
in particular, does not profit by the great canal, as 
it is a long way by sea to Kiel Bay around the 
eastern projection of Holstein, though not a long 
distance by rail. In the great days of the Hansa, 
the Stecknitz Canal was constructed from the Elbe 
to the Trave, on which Liibeck is situated. Now 
that Liibeck is once more rising into import- 
ance, the old Stecknitz Canal, opened in 1398, has 
been closed after almost exactly five hundred years 
of service, to be revived in the modern Elbe-Trave 
Canal, which is approaching completion. The new 
canal follows essentially the old route. Starting 
from Laiienburg, on the junction of the Elbe and 
the Delvenau, about 30 miles above Hamburg, it 
makes use of the watercourses of the Delvenau and 
the Stecknitz, which flow into the Trave. To 
anticipate correction, we may say that the Delvenau 





Fig. 


apex to the lock, as can be seen in Fig. 5. In this 
figure the principal dimensions, which are the same 
for all the locks, are given: Available length, 
80 metres (262.5 ft.); width, 17 metres (56 ft., 
about); and depth, 2.5 metres (8 ft. 3in.). The 
area of the lock chamber is about 15,070 square feet, 
its capacity 135,969 cubic feet ; the reservoir basin 
has twice the area of the lock chamber, and can 
supply four-elevenths of the water required for 
filling the lock chamber. At the gates the width 
of tle lock is 12 metres (39 ft. 4in.). The heads 
and the walls of the lock piers were each built 
with its own sheet piling. The beton layer of 
the lock chamber has a thickness of 400 milli- 
metres (15.75 in.); wires, 5. millimetres (4 in.) 
in thickness, are embedded in this beton, forming 
a netting. Other parts of the concrete have been 
strengthened by means of 1.6-in. iron bars. The 
aps left between the heads and the walls have 
een stopped with flat bars, wound with oakum, 
impregnated with tar. 

Of the two gates of each lock, the one closing 
against the ms water, is a bear trap dam or lid- 
gate, presently to be described ; the other an ordi- 
nary two-leaf gate. In Figs. 1 to 5 we see the 





7 Longitudinal Section. 


!which are marked in Fig. 6. There is a lever 
above the suction cylinder commanding the two 
valves C and c. If the valve v be opened so that 
the air can escape through the pipe J, and the 


lever just mentioned be moved, the water will enter 
into the cylinder through the pipe r and the 
valve c; the feed comes from the side of the 


upper water. The air outlet is then closed again and 
the lever is turned. The water will now flow out 
through the pipe R, provided connection is es- 
tablished between the cylinder and the syphon 
through the valve and_ pi S, s. The cy- 
linder will begin to empty itself, and the air will 
be sent from the syphon into the cylinder. In 
the syphon the water will rise and fall over the 
overflow. As the syphon is narrower at its 
apex than lower down, the air current which, 
as pe was from the ye into the cylinder, 
will soon be reversed, and the air will be carried 
down the syphon with the water. As a conse- 
quence, the suction cylinder can automatically refil 
itself, the air finding another outlet than formerly 
through / and v. This refilling will, however, take 
~ through R, from the side of the lower water. 

en it is desired to work another syphon, it is 
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appears also to be known under the name of Steck- 
nitz. The new canal has a length of 67 kilometres 
41.6 miles), a bottom width of at least 22 metres 
(72 ft.), and a minimum depth of 2 metres 
(6 ft. 7 in.). It is not a big canal, therefore, 
and the means placed at the disposal of the 
constructors were scanty. But the manner of work- 
ing the locks is novel and very interesting. For 
the facts which we publish, we are indebted in the 
main to a paper which Professor Hans Arnold, of 
Hanover, has published in the ‘Zeitschrift des 
Vereins Deutscher Ingenieure,” and our thanks are 
given both to the author and the editor. We 
further wish to acknowledge our indebtedness to 
Mr. Hotopp, the designer of the syphon locks, who 
obliged us with a descriptive pamphlet compiled by 
rm and the engineer-in-chief on the canal, Mr. 
er. 

The canal is fed from Lake Mdlln, which is about 
24 ft. above the level of the Elbe, and 40 ft. above 
the level of the Trave. The central reach of the 
canal, a length of 18.6 miles, has been excavated 
to a depth of 2.5 metres (8} ft.). The incline 
down to the level of the Elbe, 5.6 miles in length, 

s been overcome by two locks, and the incline down 
to the Trave, 10.5 miles, by five locks. The fall of 
the locks varies between 5.6 ft. and 13.3 ft., three 
of the locks having falls of less than 6 ft. In the 
case of the other four, the locks have been pro- 
wey with reservoir basins, from which they can be 

ed during the dry season. These reservoir basins 
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culverts and the sixteen ports, through which they 
communicate with the lock chamber ; the aggregate 
sections of the ports represent double the sections 
of the culverts. But there are no sluices to close or 
open the culverts, the sluices being replaced by 
syphons. Asshown in the illustrations, the culverts 
rise near the ends of the lock to form overflows. 
All these overflows rise to the level of the water 
in the upper reach. The syphons by which 
the culverts are continued, are made of wrought 
iron, and are lined with cement to lessen the danger 
from oxidation which the alternating action of 
water and air might cause. They are rectangular 
in section, the width at the top being 0.7 that 
of the culvert, while their lower ends have the 
full culvert width. The water which passes into 
or from the lock chamber has to flow through 
these syphons. This action takes place with the 
help of the devices illustrated in Fig. 6, page 572. 
A wrought-iron cylinder has been placed in the lock 
walls, on the same side as the operator’s cottage, that 
is on the side opposite to the reservoir basin, as 
shown in Fig. 5. The capacity of the suction cylin- 
der is one-fifth greater than that of the respective 
syphons which are simultaneously in operation. Its 
upper edge is on a level with the upper water, and, 
therefore, with the syphon back, and its size is 
such that its lower edge always remains above the 
lower water level. 

The suction cylinder communicates with the 


necessary only to change the valve v. It would, 
therefore, appear that filling the suction cylinder 
from the upper water, in the manner first ex- 
plained, wi — be required once for starting 
the operation. e lever mechanism is, however, 
also needed, because the cylinder might leak and 
refuse to operate after a somewhat long period 
of rest. The valve V is in the operator's cottage, 
to which the pipes S and s are taken through a 
conduit. 

This arrangement was first introduced at the 
Krummesse k, which has a fall of 2.75 metres, 
and having given satisfaction there, was adopted for 
the other locks. The suction cylinder has a le 
of 8.5 metres and a diameter of 2 metres (28 ft. 
by 6 ft. 7in.). This gives a volume of 26 cubic 
metres (918 cubic feet), while the capacity of the 
syphon is 11 cubic metres (388 cubic feet). The dia- 
meters of the pipes are: S, 150 millimetres (6 in.); s, 
100 millimetres (4 in.) ; J (air pipe , 50 millimetres 
(2 in.); 7, pipe communicating with the upper water, 
300 millimetres (11.8 in.) ; ipe between cylin- 
der and lower water, 500 millimetres (19.7 in.), 
The section of the culverts is 2.4 square metres 
(28.8 square feet); of the syphon at its apex, 
1.7 square metres (18.7 square feet). The capa- 
city of the lock chamber is 3850 cubic metres 
(136,000 cubic feet); 1400 cubic metres can be 
taken from the reservoir basin. To empty or fill 
the Krummesse Lock requires seven minutes ; but 
ten minutes are required when the reservoir basin 





upper and lower reaches, and. also with the 





have the shape of @ sector, the sector turning its 


syphons and the atmosphere, by pipes and tubes, 


is put-under requisition. 
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Some other details have to be described. The 
gates are moved by means of compressed air, and 
the flow of water through the lock chamber creates 
the necessary energy. The arrangement is illus- 
trated in the diagram, Fig. 7, which does not refer 
to Krummesse, however, but to one of the locks 
with a higher fall. The principle of this hydraulic 
air compressor is not new. We illustrated an 
a. gerne of it, on a gigantic scale, on page 563, 
vol. lxv., when describing Mr. C. H. Taylor’s inte- 
resting installations at Magog, Quebec, and at Ains- 
worth, British Columbia. "The latter plant was to 
be brought to a capacity of 500 horse-power. On the 
Elbe-Trave Canal locks no great power is called for. 
But the adaptation of this hydro-pneumatic method 
of power generation to lock-working has not been 
attempted befure, so far as we are aware, and the 
combination is very interesting. A well has been 
sunk to a depth of about 20 ft. on the upper 
pier-head. In the concrete a cylindrical bell, 1.9 
metres (6 ft. 3 in.) has been fixed ; this vessel is 


Fig.6 Syphor and Suction 
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called the compressed-air bell, The pipe f through 
which the water from the upper reach falls into the 
bell, is double funnel-shaped ; at its bend it has 
only 0.4 of the maximum width, 13.5 square feet, 
at its lower extremity, which is about 10 ft. 
below upper water level, and 16 in. above 
the floor of the well. The syphon pipe A rises 
from a slightly higher level, 20 in. above the 
floor of the well, extends its horizontal arms just 
up to the level of the — water, and then down 
into the lower water. In the top of this syphon 
an air pipe m, 1.6 in. in width, has been fixed, 
which leads to the valve v in the operator's cot- 
tage. The overflow pipe f is also provided at its 
bend with an open air pive x, about } in. in dia- 
meter. When water falls into the well through 
the pipe f, a strong suction will be set up at 
the bend where the section of the pipe is dimi- 
nished, and air will be drawn in through x and col- 
lect above the water in the upper part of the 
bell, pressing the water through A over into the 
chamber. This will continue until the water level 
in the bell has sunk below the mouth of h. The 
syphon hf will then cease to act, and the air will 
not further be compressed in the bell. The greatest 
water pressure obtainable in this well is that due to 
a head of 16 ft.5 in. If the valve is now opened 
in the pipe m, the air will find an escape from h, so 













that the flow through f can re-start ; the water will 
then rise in the ascending leg of h. Before the 
lock chamber is emptied, this valve again is closed. 
The syphon A will then automatically begin to act 
again. In this way a fresh supply of compressed 
air is obtained by merely turning a cock twice ; the 
2-in. pipes o and wu take the air to the operator’s 
cottage. The bell has a capacity of 4.5 cubic 
metres (159 cubic feet); about 3 cubic metres of 
compressed air are required for operating the lock 


te. 
e The bear trap dam or lidgate, Fig. 7, which closes 
the lock chamber on the high-water side, forms 
an iron box which turns about its horizontal axis. 
Being a little heavier than water, is lies normally 
on the floor of the lock chamber. To move the 
gate, air is admitted into one of the gate com- 
partments, the second one reckoned from the 
top of the gate, marked k in Fig. 7. The pipe 
0 conveys compressed air to an iron trough in 
the floor of the lock-gate chamber. The gate 
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Compressed air is also used for operating the 
lower gate. The arrangements made for this pur. 
pose are illustrated in Figs. 5 and 8. To a chain 
are fastened an iron bell T, which we will call 
the diving bell, and a counterweight G. The bell 
moves in a well, the position of which is shown in 
Fig. 5 ; the counterweight is suspended in the gate 
recess. The are duplicated on the opposite 
side of the lock for the other leaf of the gate. The 
well hasa depth of 4.5 metres, and is always full of 
water. The bell has a diameter of 1.6 metres (about 
4ft.), a heightof 1 metre, and weighs 665kilogrammes 
(1466 lb.) more than the counterweight. When com. 
pressed air is introduced into the bell through 
the flexible tube u, the bell begins to rise ; when 
quite full of air, its buoyancy is twice its excess 
weight, so that the acting force is 665 kilogrammes. 
With this pull the load acts on its own gate 
leaf, closing the gate when the bell is rising, 
The chain is fixed direct to the rod. At the 
Krummesse Lock, where these novel arrange- 

































































is provided with open ports, which guide the 
compressed air into the compartment k, where 


it replaces the water. The gate begins to rise; 
finally it leans against the pier blocks in the 
slightly inclined position indicated in Fig. 7. This 
rise of the gate is accomplished within one minute. 
The pressure of the water above keeps the gate in 
this ition, while the lock chamber is being 
emptied, although the buoyancy of the gate would 
soon become insufficient to prevent it sinking. 
There is a bent air pipe i,°1 in. in diameter, 
leading to the back of the gate, through which 
the enclosed air can escape, as soon as the 
water in the lock chamber has sunk low enough. 
The compartment k, therefore, becomes refilled 
with water from the 7 water side, and the 
gate will be ready to fall again and to reopen 
the lock. This cannot take place, of course, 
before the lock chamber has been refilled by 
a renewed action of the suction cylinder and 
syphons. The dimensions of the compartment k 
are 12 by 0.6 by 0.3 metre (39 ft. by 23.6 in. by 
11.8 in.), corresponding to a capacity of 2 cubic 
metres (70.6 cubic feet). The mouth of the air 
supply pipe ois 3.3 metres (130 in.) under water 
level. One cubic metre of compressed air, under 
a pressure of 4.5 metres, suffices to move the 





gate, 


Float well with bell 





ments were first tried, a rack and toothed gear 
was employed; simpler mechanisms have been 
adopted, however, for the other six locks. When 
the gate is shut, no further force is needed to keep 
it closed. The compressed air may, therefore, at 
once be discharged. The bell will then be ready 
to sink again, and when the lock chamber has been 
emptied, and the water pressure taken off the 
gate, the bell will automatically descend and 
again open the gate. This movement also occu- 
pies one minute, and about 2 cubic metres (70 ft.) 
of air are required to effect it. ‘ 

To summarise the operations, we will assume 
that a ship approaches from the lower reach. The 
lower gate is closed by manipulating the air 
pipe u; the lock chamber is filled with the help 
of the syphon on the upper water side ; these two 
operations take from one to seven minutes. During 
this time the valve in the pipe m is opened, allow- 
ing the air to escape from the syphon pipe h of 
the compressor (Fig. 7). The upper gate will now 
open automatically, and the v pass out of the 
lock ; valve m has now to be closed and valve « to 
be opened, so that the diving bell is released. 
When the vessel comes in the other direction, the 
upper gate—the bear trap—has first to be closed, 
which is done with the help of the air pipe oe 
The lock chamber is then emptied by means © 
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the syphons on the lower .water side. During 
this operation, the syphon / of the compressor 
starts by itself, generating compressed air, whilst 
the comp — ; 
escapes through the pipe i. The difference in 
water level having been equalised, the lower gate 
opens automatically as the diving bell was not 
buoyed up all this time. The whole locking will 
be accomplished, in either case, within nine minutes, 
and as all that ~is required is to turn a few valves, 
placed in the operator’s cottage, the lock machinery 
does not need more than one attendant. The syphon 
locks are therefore economical in operation. 

The construction of the Krummesse Lock first 
finished has cost a little less than 20,0001. The 
Hotopp syphon appliances themselves, apart from 
culverts, &c., which would be indispensable for 
any system of working, have been constructed at 
the expense of about 1200/., not reckoning the 
reservoir basin, which would bring the cost up to 
16501. Hand mechanisms would, no doubt, have 
been cheaper, but the lock-keeper could not have 
managed them without assistance, and the con- 
structors were desired to reduce the expenditure 
for the lock service as much as possible. The 
manner in which Mr. Hotopp has solved the pro- 
blem is certainly very ingenious, and the success 
of his mechanism will be watched with great 
interest. 





MODERN FIELD ARTILLERY. 
(Continued from page 542.) 
THe ScHNEIDER-CaNnET SysTEM. 
75-Millimetre (2.952-In.) Gun, Long Type, on 
Carriage with Independent Aale (Figs. 97 and 98).— 
The following are particulars of this gun : 


Weight of gun 360 kilogs. ( 793 Ib.) 
‘i carriage ... Ai en wes pa 
Re projectile Sia, a ae es ee 

Muzzle velocity 550 m. (1804 fr 


Striking energy of projectile 80 t.-m. (266 foot-tons). 


The carriage consists of two steel-plate. brackets 
joined together by riveted plates forming transoms ; 
it is supported by the trail which rests on the 
ground and on an elastic arrangement which connects 
it with the axle. This arrangement consists of two 


ressed air which has lifted the gate|g 


by a handwheel. According to the direction in 
which the handwheel is turned, the nut rises or 
descends, and gives the required elevation to the 


un. 
As the trail is not fitted with a spade, the car- 
riage recoils at each round over a length which 
depends chiefly upon the energy of the projectile. 
The recoil, however, and subsequently the work 
the gunners had to do to run out the gun afresh, 
was less than that required for the types of guns 
and rigid carriages already described. 

75-Millimetre (2.952-In.) Gun, Long Type, on 
Carriage with Spade in a Line with the Axle 
(Fig. 99). The following are particulars : 


Weight of gun - «a. 860 kilogs. (793 Ib. 
ot carriagecomplete 750 ,, (1 $e 
és projectile iene ws (4 “ie 

Muzzle velocity 550 m. (1804 ft.) 


:.. 80 t.-m. (266 foot-tons). 


Several examples of this type were experimented 
upon successively at the Villedieu and Hoc proving 
grounds. It was the first of a comparatively large 
series. The carriage consists of two riveted 
brackets stayed together by top and bottom trail- 
plates ; at the lower front part are two supports 
for an axle, on which the spade is jointed. The 
latter is formed of two vertical arms, the blade 
being at their lower part and adapted to penetrate 
the ground. The top part of this anchor is fitted 
with an inclined plate which throws back the earth 
when firing takes place in loose ground. The spade 
is secured to the trail by jointed tie-rods, a set of 
Belleville springs being fb sc between the ends 
of the rods and the vertical arm, to deaden the 
sudden reactions which might arise during firing. 
When it is desired to shift the gun, the spade is 
lifted near the bottom trail-plate. When around is 
fired, the spade is driven in the ground and formsa 
bearing-point to deaden the force of recoil. The 
conditions in which this device works vary, how- 
ever, according to the nature of the ground, and 
when the latter is not suitable, the gun and car- 
riage are lifted up and may be thrown forward. 
But when the ground is favourable, the recoil is 
much less than with the types firing with no recoil 
checks ; on the other hand, the gun often deviates 


Energy of projectile | 





largely, the carriage platform not remaining still. 





Fic. 97. 75-Mittimmetrre Gun AND 


rods linked to the brackets, the elastic — being 
in two parts, one jointed on a carriage-bar, formed 
of a hollow cylinder made to turn round an axle 
parallel with the carriage-axle; the second con- 
sisting of a piston which travels in the cylinder, the 
piston-rod end being so arranged that it can turn 
freely round the carriage-axle. A set of Belleville 
springs is placed on the piston-rod, between the 
piston and the front end of the cylinder. When 
the gun is fired, the springs are compressed and the 
jointed system comes into action. Part of the 
force developed during firing is thus absorbed by 
the ‘Springs ; this eases the various parts of the 
carriage, so that they can be made lighter in conse- 
quence. When the action has attained its height 
the carriage and the gun resume their respective 
positions by the relaxing of the springs. 

The mechanism for elevating the gun consists 
mainly of two jointed rods; one is jointed on the 
Jacket at the breech end of the gun, and the other 
On @ carriage bar. Upon this second rod is fitted 


& nut which can be displaced over a screw worked ' 





CARRIAGE WITH INDEPENDENT AXLE. 


This system nevertheless marked a decided im- 
provement on the preceding ones; it was less 
fatiguing to work, and the firing speed was a little 
quicker. 

75-Millimetre (2.952-In ) Gun, Heavy Type, on 
Carriage with Front Spade (Fig. 100).—The fol- 
lowing are particulars of this gun : 


Weight of gun 360 kilogs. ( 793 Ib.) 

mt carriage pi ee: ie 

e projectile .. 652 ,, 113 ,, 
Muzzle velocity ... sas 550m. (1804 ft.) 
Energy of projectile ... 80t.-m. (266 fout-tons). 


In order to improve the working conditions of 
the preceding type, a mounting with front spade 
was made and tested. . The joint of the vertical 
arm was placed at the height of the muzzle by 
means of two supports fixed at the rear part of the 
brackets and joined to the axle by stays. To pre- 
vent the trail from cutting into the ground, as fre- 
quently happened with the preceding type, a plate 
having a wide bearing surface was bolted to the 
lower end of the trail. With this arrangement the 





gun and carriage lifted less than when the ae eve 
was placed direct under the axle, but it entered the 
ground toa less depth. The carriage was modified 
several times with a view of bringing the joint of 
the spade nearer the vertical of the carriage axle, 
but without removing the same difficulties, which 
were, a rising of the whole system, or insufficient 
penetration of the spade, according as the joint 
was more or less near the plane of the axle. 
75-Millimetre (2.952-In.) Gun, Long Type, on 
Carriage with Independent Azle, and Spade in Line 
with the Aale (Figs. 101, 102, and 103).—The fol- 
lowing are some particulars : 
base ws o gon .. ev 360 kilogs. ( 793 Ib.) 
i) of carriage, in one 
ps Sic Sai 3 ee ad ci? SOE ga ae 
Weight of carriage, in 


another case Rx a ur 1410 ,, ) 
Weight of projectile gig’: Mae 9} 
Muzzle velocity _... ee 550 m. (1804 ft.) 
Energy of projectile... ... 80 .-m. (266 foot-tons). 


Another type was then tested, which combined 
the use of a spade placed directly under the axle, 
but the latter was independent. Two mountings of 
this kind, with slight variations, were tested. The 
system of elastic connection between the carriage 
and the axle, remained as in those already de- 
scribed. 

These patterns did not show any marked im- 
provements on the preceding ones, as regards the 
results obtained separately with a carriage on 
independent axle and with a carriage, the spade of 
which is directly beneath the axle. The spade 
penetrated even less than with the preceding types, 
and acted very ineffectually when firing took place 
on hard ground. 

75-Millimetre (2.952-In.) Long Type, on Carriage 
with Inclined Slide and Spade beneath the Azle. 
—The following are particulars of this gun : 

Weight of gun 360 kilogs. ( 793 Ib. 
pe carriage... .. 660 ,, A ss 


ve projectile Nae | ata ae, 
Muzzle velocity _ ... ape eg ft.) 
Energy of projectile ... 80t.-m. (266 foot-tons). 


The gun-carriage in this case consists of the 
brackets with a spade beneath the axle, the slide, 
and the hydraulic recoil cylinder. The brackets 
and spade are similar to those already described ; 
a horizontal plate prevents the trail from ploughin; 
up the ground. Onthe carriage headplate is p 
a support which forms the slides, and is provided 
with the hydraulic recoil cylinder. The support is 
mounted on a pivot, and can be inalinal under 
various angles. A cast-steel cradle in one piece, 
with two vertical supports, the top of which forms 
the trunnion rests, is made to slide on the gun-metal 
guides, and is held by lateral clamps. In the 
central part of the cradle is a lug to which is fixed 
the recoil piston-rod. e recoil cylinder contains 
a piston, the rod of which is grooved out along its 
centre, for receiving a regulating counter-rod. A 
number of ports establish communication between 
the front and the rear of the cylinder. The gun 
runs out by gravity alone, the slide resuming its 
former position gradually, and without any shocks. 
Owing to the spade being placed beneath the car- 
riage axle, the rising of the gun and iage was 
still too great. The hydraulic cylinder acted well, 
but the general working would have been much 
more satisfactory had the travel of the piston been 


greater. 
80-Millimetre (3.149-In.) Gun, on Carriage with 
Trail-Spade : 


Weight of gun » 425 kilogs. ( 936 Ib. 
” carriage eee eee 495 ” ” 
projectile en: ee NE 


Muzzle velocity ... :.. 490m.” (1608 ft.} 
Striking energy of projectile 68.5 t.-m. (228 foot-tons). 
The carriage is the same as that first described— 
for the 80-millimetre gun—but the trail is fitted 
with an elastic spade. 
Schneider-Canet Guns on Carriages with Com- 


pressible Trail.—One of the deductions from the 


first series of theoretical researches and practical 
experiments, an abstract of which has been 
given in the preceding paragraphs, was that among 
all the types of mountings tested, not one had the 
required stability which is essential to modern 
quick-firing field artillery. Though in the iong 
course of successive experiments, results were ob- 
tained which suggested alterations and improve- 
ments, so that the series was essentially pr 

sive, and though no definitely satisfactory type 
was elaborated, the experience gained served as a 





basis for a new programme for improving ordinary 
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gun-carriages still in service, as well as to a com-| progressively. This series of the Schneider-Canet | that the system originated and was first tested in 
plete revolution in field armament. Each of the| experiments had practical results, and various| Germany ; it will of interest therefore to put 
types we have described, when it was fired, recoiled, | examples of field gun mountings with elastic trail |forward the Schneider-Canet claims in this matter, 
lifted, and deviated, often to a great extent,| were manufactured, one important order being | It was in France and in conjunction with the 
behaving, in fact, in quite an unsatisfactory fashion. | executed for Uruguay. Schneider-Canet type of artillery, that this special 
In some examples, that part which was the eed The ger aes trail system is one likely to kind of trail was first designed and manufactured ; 
bearing point of the system, was liable to shift! have so wide and important an application that a | it was afterwards improved by Messrs. Schneider 
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Fic. 98. 75-Mrttimetre Gun aNnp CARRIAGE WITH INDEPENDENT AXLE, 
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Fie. 99, '75-Mittimetre GuN AND CARRIAGE WITH ANCHOR-PLATE 
BENEATH AXLE, 
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Fies. 101 ro 103. 75-Mittimetre Gun aND CARRIAGE WITH 
INDEPENDENT AXLE AND ANCHOR-PLATE. 





Fig. 105. 
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Fic. 100. 75-Minurmetre Gun anp CARRIAGE WITH ANCHOR-PLATE ae 
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Fig, 105. 75-Miiimerre Gun with Exastic Tra AND 
Gas Brake. 














Fic, 104. 75-Mittmerre Gun witn Exastic Trait AND 
INDEPENDENT AXLE. 





under fire to a lange extent ; this often disorganised 
the trials in a very short time, and caused the gun 
Ne ee ee Frio. 106. 75-Mituimetre Grn witn Hypro-PNevMATIC 
Co., during the first series of tests, to design and Tram Brake. 

experiment with a new type of carriages having an 
elastic trail. It will be seen hereafter that the 
extent to which one part of the trail telescoped 
within the other, was progressively increased ; | 
various details were, also, of course, improved | system 





few words should be given in reference to a con-|and Co., until they felt justified in ‘aay be 
troversy of recent date as to the origin of this|important order for Uruguay, as — a sre: 
; in the controversy referred to it is claimed | Five complete batteries of guns on this sy 
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Fig. 107. 75-Mituimetre Gun with Hypro-Pngeumatic Trait BRAKE. 








3-In. Gun witn Tetescoric Reco, Brake, 





were put in regular service in that country with 
complete success, after exhaustive trials had been 
carried out at the Hoc proving ground, as well as 
severe cross-country and rolling tests made at 
Monte Video by a Uruguayan regiment of artillery. 
It was, moreover, during the experiments carried 
out in France with this system, that, so it appears, 
a carriage with a double elastic trail was tested in 
Germany. It is worthy of comment, that consider- 
ing the rigid rule in Germany to simplify field 
artillery and its mountings, that a system should 
have been designed which embodied not one, but 
two distinct devices for hydraulic recoil. As a 
matter of history, the French patent was first ap- 
_— for in France, then in Germany and the Berlin 

atentamt granted a patent, as is customary, after 
preliminary researches into the question of prio- 
rity. Everyone knows the care taken by the 
German Patent Department before a decision is 
arrived at, and their having granted these patents 
appears to settle the discussion in favour of the 

rench manufacturer. With these few words of 
introduction, we may proceed to consider the 
second series of experiments. 

75 - Millimetre (2.952 - In.) Short Gun, on Car- 
riage with Elastic Trail and Independent Axle 
(Fig. 104). — The following are particulars of 
the gun : 

Weight of gun ....—«...-—-260 keillogs. (573 Ib.) 

” carriage ... wer = “ 

iY projectile ese> MB igs 10 ,, 
Muzzle velocity _... sel 480 m. (1579 ft.) 
Energy of projectile .. 54 6,-m, (180 foot-tons), 


The first carriage of this type was made with a 
telescopic trail which contained an elastic device, 
consisting of india-rubber rings placed one over the 
other; these were compressed when firing took 
place, returning their energy immediately after- 
wards. The carriage may be considered to be 
formed of three main parts ; the carriage proper 
carrying the gun’; the spade connected to the 
carriage ; the independent axle and the wheels. 

The carriage consists of two steel plates and 
brackets which take the gun trunnions; at the lower 
part of the brackets, and in front, are soleplates 
on which slides a saddle-plate carried on the axle. 
The brackets are joined together in the rear and 
end by cylindrical connections formed of two 
sockets of different diameters made to slide one 
within the other. These two cylinders are con- 
nected by a set of india-rubber rings, which, when 
the gun is fired, are compressed, and cause the 
trail for the moment to decrease in length. The 
india-rubber rings then relax and run out the 
gun again. The bottom of the lower ‘cylinder 
is made with a circular groove, the centre of which 
is practically on a vertical line drawn from the 
centre point of the axle. The trail-spade consists 
of a steel blade that bears against a horizontal 
trail-plate. The top surface of the latter is made 
with a ridge that fits in the circular groove in the 
lower cylinder, in which it can slide freely, -the 
slide being limited by catches at both ends. 
With this arrangement, when the spade has been 











207 ta ROSE 


et RASTA 

















576 


ENGINEERING. 





‘[May 4, 1900. 











placed in a hollow, or when it has penetrated the 
ground automatically after firing the first round, 
the carriage can be shifted over small angles to the 
right or to the left ; the lateral training of the gun 
can thus be corrected, when only a slight shifting 
is necessary, without extracting the spade. 

In this first type, the axle was independent of 
the carriage, the following arrangement being 
adopted : it was fitted with two saddle-plates oppo- 
site the soleplates of the brackets; these plates 
were provided at one end with india-rubber buffers, 
the other end bearing against angles rivetted to the 
brackets. When the gun was fired, the brackets, 
by recoiling, drew back the axle and the wheels, 
by pressing down the intermediate buffers. At the 
same time, the trail cylinders telescoped and com- 
pressed the set of india-rubber rings. The trail 
spade penetrated the ground more or less deeply 
according to the hardness of the soil; it formed 
the required bearing point to limit recoil, and 
caused the carriage to run out again by the 
relaxing of the india-rubber rings. In some experi- 
ments the rings were replaced M metallic springs. 
It will be seen that almost the whole of the system 
recoiled within the limit allowed by the compression 
of the elastic column, the vis-viva of recoil being 
greatly reduced. 

The results obtained with the first trials of this 
type were very interesting; the carriage still 
recoiled and rose when fired, but to a lesser degree ; 
this evil was, in fact, so much reduced that it 
appeared likely, by improving the various parts, a 
much greater stability would be obtained than with 
any of the preceding systems. Numerous other 
trials were made, among others, some with the 
gas check at the muzzle, already described. With 
this appliance, recoil was lessened; but its dis- 
advantages as regards inconvenience to the gunners 
still existed, and it was finally abandoned. 

The type which was tried with the gas check at 
the muzzle, is shown in Fig. 105 ; from this it will 
be seen that the trail had been lengthened. 

75-Millimetre (2.952-In.) Gun, Long Type, on 
Carriage with Compressible and Hydro-Pnewmatic 
Recoiling Trail (Figs. 106 and 107).—The following 
are particulars of the gun : 


Weight of gun 360 kilogs. (793 Ib.) 
» «= @atringe... ... 770 ,, (1697 ,, 
mt: projectile a * Ee _ me 
Muzzle velocity ... .. 690m. (1936 ft.) 
Energy of projectile ... 92 6.-m. (306 foot-tons). 


The trials which had been made with the first 
types of carriages with elastic trail proved the new 
system to be one of great promise; they also 
showed that by increasing the length of action of 
the two parts of the trail, the stability of the system 
was also increased. It may be mentioned here 
that all the trials we refer to were carried out in 
the proving grounds belonging to Messrs. Schneider 
and Oo., with the help of the most perfect measur- 
ing and recording instruments, such as crusher 
gauges, velocimeters, chronographs, &c., with which 
every action caused by firing was duly analysed ; 
all parts that were found to work unsatisfactorily 
were, of course, modified immediately. 

These trials showed that the working conditions 
of the carriage would be further improved if the 
elastic parts first employed, and which acted simply 
as buffers, were replaced bya hydraulic brake device, 
which would constantly offer a resistance directly 
proportioned to the energy of recoil. If this were 
obtained, it would check the rising of the gun, and 
prevent its deviation. A first example of this ty 
of carriage was therefore experimented upon. It 
consisted or of the carriage proper, the trail- 
spade, and the hydro-pneumatic recoil trail. ’ 

The carriage was formed of two principal parts ; 
one, of cast steel, was a cylindrical tube carrying 
in front two vertical brackets in which the gun 
trunnions are fitted. The tube was closed in front 
by a cover, in the centre of which was a passage 
through which compressed air was introduced in 
the recuperator ; this was closed by a valve. The 
carriage formed, with the gun, the axle and the 
wheels, the movable part which recoiled and ran 
out again. The second was the trail, which 
remained fixed durin ring; it consisted of a 
forged-steel tube, which contained the hydro-pneu- 
matic arrangement for checking ont | It was 
provided in front with an outside gun-metal lining, 
which facilitated the sliding of the two parts during 
recoil and return, the sliding action being, more- 
over, controlled by lateral guides. A gland, 
through which ran the tube for the introduction 
of compressed air, closed the trail at its front part ; 





it was closed at the rear by a cover, in the centre 
of which was fixed the central counter-rod. A 
ring, to which was fitted the trail-lifting lever, was 
also screwed on the lower end. The spade was 
attached to the trail with a groove and rib, as de- 
scribed for the preceding type, this arrangement 
enabling the gun to be trained over small lateral 
angles. The spade was of steel, and bore against 
a horizontal trail-plate ; it could be easily removed 
when, for any reason, it was desired to fire with 
free recoil, as in the old rigid trail system. To 
obtain this, it sufficed to fix the two tubes one on 
the other by placing a ring in a groove on the 
rear tube; the movable tube butted against the 
ring, and the trail remained rigid. 

The hydraulic recoil cylinder and the recupera- 
tor were contained in the lower fixed tube. The 





recoil cylinder was on the Schneider-Canet system 








In some cases the gun rested in a small carriage 
made to yes on the carriage proper, a special 
handwheel being provided for rectifying lateral 
training. This arrangement also gave satisfaction, 
and it was chosen by the Uruguayan Government 
for the ordnance they ordered, and which was manu. 
factured at the Havre works. 

75-Millimetre (2.952-In.) Gun on Carriage with 
Compressible Trail Adopted by the Uruguay 
Government (Figs. 108 and 109).—The following are 
particulars of this gun : 


Weight of gun -» 260 kilogs. ( 573 Ib.) 
ae Carriage ... so6 ee ys (1980 Re 
90 projectile See Ke 
Muzzle velocity .......__ 470 m. (1542 ft.) 
Energy of projectile - 56 t.-m. (186 foot-tons), 


_ This type contained, besides those parts men- 
tioned in the preceding description, a small carriage 
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Fic. 111. Sxcrron or Terescopic Recow Brake. 


with central counter-rod. The liquid when dis- 
placed, acted on an airtight movable’ diaphragm, 
which separated the liquid from the air contained 
in the top part, and the diaphragm compressed the 
air in front of it.-- The air’ by expanding when 
recoil ceased, caused the liquid to ie back, and 
the gun ran out again automatically. 

The results obtained with this type were ver 
satisfactory as regards stability. e gun which 
recoiled after each round with the front tube of the 
trail, returned almost ‘completely to the position it 
atte before firing the preceding round ; and by 
regulating the ports in the recoil) cylinder and the 
air pincer in the recuperator, ‘the rising of the 
whole system was practically done away with. The 
a held well, and generally ‘penetrated com- 
pletely at the first round withovt loosening the 
ground. The device for slightly rectifying the 
lateral training acted well, even when covered with 

v specimens of this and of various 
calibres were manufactured melted in succession. 


movable on the gun-carriage proper, and which 
serves for rectifying lateral training. This arrang¢- 
ment necessitates a second handwheel for the lateral 
training. Thesmall carriage consists of a cast-steel 
circular platform in one piece with two vertical 
brackets, the gun trunnions fitting in the top part of 
the latter. The platform is free to turn round 4 
central bearing which forms a vertical pivot ; it rests 
on two circular guides fitted with gun-metal slide- 
plates that form part of the gun-carriage proper, 
clamps in front and in the rear preventing the 
shifting of the system when the gun is fired. e 
left-hand bracket is continued at the rear as a sup- 
port for the gun-training mechanism. The required 
elevation is obtained by a screw, the head of which 
bears constantly against the breech end of the gun. 
It travels in a nut carried on the extension of the 
small carriage, the rotation of the nut being pro- 
duced by an endless screw worked by the hand- 
wheel. The is trained laterally by displacing 





the small carriage by means of a screw, the nut of 
which is jointed on the shoe-plate of the gun-carriage 
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proper ; the rear end of the screw rests on a second 
jointed support mounted on the extension of the 
small carriage. The system is worked by a hand- 
wheel. The wheels are of wood with steel centres ; 
the brake used when the ordnance is wheeled from 
one place to another, consists of a circular band 
that surrounds the nave; it is not used during 
firing. 
This description completes the section dealing 
with elastic trail carriages. This system has been 
carried by Messrs. Schneider and Co. to a high 
degree of perfection ; it allows the firing of 10 and 
12 rounds per minute by gunners having no special 
training. This speed is in excess of what can be 
obtained with rigid tail carriages, provided with 
elastic devices for deadening the force of recoil. As 
has been previously stated, the system works 
smoothly and the spade scarcely recoils, when the 
gun has once started regular firing. The rising of 
the carriage is negligeable. This type is, there- 
fore, suitable to replace the older ones, over which 
it constitutes a marked improvement. 
During firing, however, the gunners are obliged 
to stand in the rear, or outside the wheels, owing 
to the backward and forward motion of the latter. 
The consequence of this is that the guns cannot be 
fired with the rapidity now demanded by modern 
conditions without undue fatigue to the gunners. 
This has led Messrs. Schneider and Co. to design 
and experiment with another class of gun-car- 
riage for extra rapid firing, in which the wheels 
remain in place, and by which 20 or even 25 aimed 
rounds per minute can be fired, without fatigue for 
the gunners. 
The following section deals with this type, and 
especially with the 1898 pattern, which it is 
claimed fulfils to a high degree all the conditions 
embodied in the present programmes of the French 
Ordnance Committees, whose main study is now 
the transformation of field artillery. 
3-In. Gun, Long Type, on Carriage with Tele- 
scoping Recoil Cylinder (Figs. 110, 111, and 112). 
The following are particulars of this gun : 


Weight of gun 430 kilogs. (948 Ib. 

ie carriage ... co ER a 

= projectile ose. : Mas % 
Muzzle velocity _... eas 610 m. (2001 ft.) 
Energy of projectile ... 117 t. m. (390 foot-tons). 


The carriage may be divided, for purposes of 
description, into two main parts; the carriage 
support and the carriage meee. The carriage 
support consists of two fixed plate brackets ; it is 
joined by a circular rib and slide to a trail-spade, 
on which it can be displaced to the right or to the 
left, for regulating the lateral training. The gun 
rests in two collars placed one near the reinforce 
and the other in front of the breechblock ; the 
collars are in one piece with the slide. The latter, 
during recoil and return, travels in a forged-steel 
cradle fitted with the recoil cylinder ; the cradle 
rests partly on the brackets through its trunnions 
and — on the head of the elevating screw, to 
which it is jointed. 

_The a cylinder (Fig. 111) has been de- 
signed specially with a view to meet a long recoil of 
the gun without its being necessary to lengthen the 
carriage excessively. An outside cylinder forms 
part of the cradle and remains fixed when the gun 
recoils ; it is fitted in front and in the rear with a 
gland and two flanges, in which are screwed the 
tubes that contain the recuperator springs ; these 
tubes are supported near the middle of their length. 
A piston travels in the outside cylinder and forms 
an intermediate recoil cylinder with relation to 
the piston proper, which is joined to the gun. 
These concentric cylinders and the piston proper 
“yer one in the other during recoil and return. 
A head-piece is screwed on the rear end of the 
intermediate cylinder ; it is fitted with two flanges, 
against one of which bear the right-hand re- 
cuperator springs, the other supports the left- 
hand recuperator-rod. The gland plug of the recoil 
piston-rod is screwed in the centre of the head-piece; 
the piston is made with a port which allows the 
quid to flow from one side to the other, a reglet 
causing the ao of the vent to vary as may be 
are e piston-rod is joined direct to the 
breech end of the gun ; a neck fitted with a valve 
see in the centre of the system, and serves to 
ch the recoil cylinder. The shoulder-piece to which 

le recoil-rod is fixed, is fitted on the right-hand side, 
with an arm on which the rod of the right-hand 
Tecuperator is bolted. The recuperators are formed 


fixed to the cradle; these springs are divided by 
diaphragms, and are placed on a central rod. 
e required elevation is obtained by means of a 
screw jointed on the cradle and which turns in a 
nut, the latter being worked by two bevel wheels 
—one keyed on the nut, the other on a hollow 
horizontal shaft set in motion by a handwheel 
driven by the gunner. Lateral training is obtained 
by displacing the trail. To obtain this, the spade 
is provided with a rack worked from a pinion 
keyed on the same shaft with a pitched wheel 
driven bya plate-chain. The latter is worked by a 
‘orm Gat on a shaft placed concentric with the 
ollow shaft for elevating the gun. The two hand- 
wheels for elevating the gun and for lateral train- 
ing are therefore on the same centre. 


(To be continued.) 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Thursday evening of last week, April 26, an 
ordinary general meeting of the Institution of 
Mechanical Engineers was held at the Institution 
House, Mr. J. Hartley Wicksteed, Vice-President, 
occupying the chair in the absence of the President. 

Roap Locomorton. 

The only business on the agenda was the reading 
of a paper by Professor H. S. Hele-Shaw, of Liver- 
pool, on the subject of ‘‘ Road Locomotion.” We 
commence to print this paper in full in our present 
issue, and may therefore at once proceed to the 
discussion. 

Mr. A. J. F. Aspinall, in response to an invi- 
tation from the chairman, referred to the statement 
made in Appendix II. of Mr. Hele-Shaw’s paper to 
the effect that in the case of a steam lorry, made 
by the Thornycroft Steam Wagon Company for the 
Lancashire and Yorkshire Railway Company, the 
daily consumption of coke was 259.7 lb., and of water 
191.7 gallons were the — daily consumption, 
giving an evaporation of 7.38 lb. of water per pound 
of coke. The coke consumed had been 23.4 lb. 
per hour, or 22.05 lb. per mile; whilst the water 
evaporated had been 17.14 gallons per hour, or 
16.15 gallons per mile. How much had to be 
spent for maintenance and repair could not be 
stated. The wagon was one of the Thornycroft 
type, and they were determined to give it a 
thorough trial in carrying goods to and from their 
dépéts, after persuading Mr. Thornycroft to part 
with the vehicle, although he had no small diffi- 
culty in doing so. The experience gained led him 
to the conclusion that the results were fairly satis- 
factory ; but he could not say that the mechanical 
traction was better and cheaper than horse traction 
in all positions. It was, however, true that they had 
found nothing to complain about ; but the question of 
cost was not yet settled. They had heard oy 
read before that energetic body the Liverpool Self- 
Propelled Traffic Association, in which it was 
attempted to be proved that the new method 
was cheaper than the old-fashioned way of 
moving goods on the railway. He would like 
to know how the 10-mile rate was arrived at, 
seeing that in this country such a thing does not 
exist. There were plenty of references to cost of 
carriage, but these only referred to a certain class 
of goods. In regard to the passenger traffic he had 


the motor car may be said to be rampant. 


constantly to get into the ditch to let the motor 
cars tear past. 
country motor cars would not be allowed to go at 
the excessive speeds that were sometimes seen. 
Such-a course would bring the whole thing into 
disrepute, and choke a new and promising industry. 
Mr. J. Brown, of Belfast, the inventor of the 
‘* Viagraph,” an instrument to which reference had 
been e in the 
invention for philanthropic p 


said how much 


consisted mainly of a straight-edge 


the unevenness on the road and marked them on 


& paper. 
of the irregularities were automati 


the purpose of putting it on the market. It had been} of the Seine—the Moulineaux line, 
tter the roads were in England than| have been carried out by M. Bonnet, Ponts et 
in Ireland, and his object had been to reduce the | Chaussées engineer, who, like M. Rabut, has kindly 
statement to more precise terms. The arrangement | afforded us all information. The entire undertaki 
placed on the| has been under the general direction of M. Moise 
road surface, and in this way the raised parts and| and M. Widmer, engineer-in-chief and assistant- 
the depressions could be measured and a record | engineer respectively, of the Western Railway of 
taken, by means of a serrated wheel which followed | France, 


There was an addition by which the sum | more difficult and more original 
cally ascer- | first section. 


taken the matter up, and he hoped they would be 
able to impress the authorities. The question of 
surface was of importance, as it was useless to com- 
pare the power needed to propel two vehicles re- 
spectively if one were on a smooth road and the 
other on a rough one. In a leaf spring used in the 
Thornycroft wheel there should not be friction 
between the plates, otherwise there would be a loss 
of energy. In this respect it differed from a spring 
used for ordinary pu , Where the friction 
acted much as on the principle of the dashpot. In 
— springs there was the difficulty of likelihood 
of breaking at the point of attachment. 

Mr. J. I. Thornycroft, who rose in response to 
an invitation from the chair, said that the author 
had left very little to say. The paper was of 
uniform merit, but he could hardly concur in the 
statement as to the life of wheels. It was, how- 
ever, most desirable, if it were possible, to employ 
@ pneumatic tyre to ‘‘ absorb an obstacle” (to use 
the author’s expression), as in that case the difficulty 
of heavy roads would be largely overcome. How- 
ever, this might be, he thought it was most desir- 
able in the meanwhile to have a better road. He 
had been making further experiments of late with 
wheels, and reached better results. Fore wheels 
built up with plenty of wood would last well under 
ordinary conditions. If they were run at extreme 
speeds, it would be necessary to have something 
different from ordinary wheels, but the answer to 
this was that they should not be driven at too 
high s s. The driving wheels would last a 
reasonable time, but the first thing to go was the 
tyre, and they could not increase the weight to any 
great extent when travelling ontheroad. In 
to resistance, that increased enormously with a bad 
toad, and he had found sand worse than really 
formidable obstacles, it acting almost like an 
adhesive substance. Speaking on the question of 
cost, Mr. Thornycroft stated that it would not be 
so great as to detract from the value of steam-driven 
vehicles for moving goods on common roads. These 
motor wagons would take loads over hills not prac- 
ticable with horses, and which it would not be 
thought of negotiating by the railway. 

Mr. Wicksteed at this point said that the dis- 
cussion would be adjourned until the June meeting, 
when the 1000-miles competition then in progress 
would be completed, and they would have the 
advantage of some American guests being present. 
He would, however, call on any one present who 
would be unable to attend at the next meeting to 
move a vote of thanks to the author, and, at the 
same time, make any remarks on the paper that 
were necessary. 

Mr. Shrapnell Smith, in response to this invita- 
tion, said it was gratifying to those who took an 
interest in this subject to hear from Mr. Aspinall 
that his experiment had been so far satisfactory ; 
although the statements made had not been of so 
favourable a nature as the report received from the 
Corporation of Liverpool, who had purchased a 
vehicle previously, nor as that of the Dock and 
Harbour Board. There would be another compe- 
tition of the Liverpool Association in May. Ho 
wished to add, in proposing the vote of thanks to 
the author, how much those interested in self-pro- 
pelled vehicles appreciated the fact that the Insti- 
tution of Mechanical Engineers had taken up this 


recently been staying in a part of France where | subject, and a good many of those engaged in the 
It was | 1000-miles competition regretted they could not be 


impossible to take a walk in peace, for one had | present. 


Professor Vernon Boys seconded the resolution, 


He sincerely hoped that in this | which was carried by acclamation. 


This brought the proceedings to a close. 





PARIS EXHIBITION RAILWAYS. 
(Continued from page 547.) 
Tux second section of the Exhibition line extends 


per, said that he had made the|from the Avenue du Trocadero station to the 
, and not for} junction with the railway following the left bank 


These works 


On this section the works carried out were much 
than those on the 
The direction of the line may be 








of sete of springs placed inside the cylindrical tubes 


tained for a given distance. The instrument had | briefly indicated: beyond the Avenue du Trocadero 
not come into general use, but the cycle clubs had! station, and the crossing beneath the Avenue 
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danger of a level crossing was avoided. But this 
plan was attended with considerable difficulties, 
not only on account of the heavy traffic that had to 
be maintained on the Ceinture, but also because 
the tunnel crossed beneath the line at an angle of 
14 deg. Moreover, the levels only allowed a dis- 
tance of .68 metre (26.77 in.) between the rails of 
the Ceinture and the extrados of the tunnel arch. 
The length of the tunnel is 75 metres (246 ft.) and 
the work was completed in two months and a half 
without accident, an average of 430 trains per day 
ing over the Ceinture line during the time. 
Festeneiehs the ground offered a good foundation, 
but it was impossible to drive the heading in the 
ordinary manner, on account of the slight depth. 
The method was, therefore, adopted, which had 
been successfully followed in making the Paris 
extension of the Sceaux Railway.* The arch was 
built in short sections of about 10 ft., on tem- 
lates formed by leaving a bolster of earth, 
Seoaght to exact shape by a covering of 
plaster-of-Paris ; there were 25 of these sections, 
each being completed down to the footings before 
the next wascommenced. In the tunnelled length 
beyond, though many difficulties were met with, the 
work could be carried on with the assistance of two 
shafts which gave additional — faces for the 
headings ; all excavated material, and that required 
for construction, was removed from, and brought 
to, the works by the shafts, so that the tracks were 
not encumbered with the contractors’ trains. The 
headings were driven on the lines to be occupied 
by the side walls and footings of the tunnel. In 
that part of the work immediately under the rails 
of the Ceinture the excavation of each section was 
in open cutting; this involved the preliminary 
work of carrying the rails across each successive 
opening. For this purpose longitudinal bearers 
were employed long —— to 8 the opening ; 
the bearers were b together and further 


strengthened by a system of girders, the whole — 


forming a sort of grill which was put in place in a 
few hours during the night, when there was a brief 
interruption to the traffic. The corresponding 
section of arching was completed on the plaster- 
covered earth centring above described, the mass was 
quickly removed, the side walls being previously 
constructed in the open trenches prepared for 
them. The solid nature of the ground, which was 
rock at the level of the footings, greatly facilitated 
this work. Those sections of the tunnel, which were 
partly under the Ceinture track, and partly outside, 
were constructed on a mixed system ; the outer parts 
were made by driven headings, and the retaining 
walls of theCeinture Railway, where they were inter- 
fered with, were underpinned and carried in 10-ft. 
lengths by oak beams. This work cost about 








* See ENGINEERING vol. lix., page 101. 
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200,000 francs (8000/.); as it avoided the danger- 
ous alternative of a level crossing, the money was 
well expended, and might with advantage be imi- 
tated in many other places. The London Metro- 
politan widening at King’s Cross affords a some- 
what analogous example. It remains to be added 
that ventilating and lighting shafts are made, open- 
ing into the retaining walls of the Ceinture line. 





ro Ve € 





(6967.1) 





were 2.50 metres (8 ft. 2 in.) wide, and of the same 
height. The headings were afterwards lowered to 
the level of the springing of the arch, and close 
timbering was put in; the masonry then followed 
in short sections, and side headings were driven 
in which the masonry sides of the tunnel were built, 
also inshort lengths. These latter excavations did 
not exceed more than 10 ft. in length at any one 
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As said above, the two new tracks come together 
beyond the tunnel in a short length of open cutting, 
this length being followed by the principal tunnel 
on the line. The ground through which this was 
constructed proved to be very unfavourable; it 
consists, at least down to the springing line of the 
arch, of thin layers of limestone much dislocated by 
cracks, many of large proportions. Below the arch 
springings a eonalinnalle depth of plastic clay rest- 
ing on marl, was encountered. The construction of 
the tunnel under these conditions had, therefore, 
to he carried out with great care, and with the use 
of close and heavy timberirg. The dimensions of 
this tunnel, which is interrupted by a short length 
of open cutting, are as follow: 6.50 metres 
(21 ft. 4 in.) between the rail and the intrados ; 
¥ metres (29 ft..6 in.) between the side walls, which 
are vertical ; the thickness of arch is 1 metre(39.3in. ) 
at the top, and 1.25 metres (49.2 in.) at the spring- 
ing, the side walls are also finished to this 
thickness. The invert is .90 metre (35.4 in.) 
thick. The process of carrying out the work was 
as follows: Shafts were sunk at intervals on the 
centre line, and headings from these working faces 
were driven, the top of which corresponded in 
level with the top of the tunnel arch ; these drifts 
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time, and the piers forming the side walls when 
joined up, were put in as rapidly as possible so as 
not to leave the arch unsupported. After this was 
completed the mass of earth and rock remaining, 
were removed down to the invert which was then 
constructed. In some places where the ground was 















very bad, it was found necessary to excavate for 
lengths of 10 ft. to the invert level, and build it go 
as to prevent the sliding inwards of the vertical side 
walls. Owing to the special conditions, and par- 
ticularly when passing beneath houses, great care 
was necessary in excavating the clay ; the pick and 
shovel could not be used, and explosives were, 
of course, out of the question. Recourse was, 
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therefore, had to a special class of workmen 
called ‘‘glaisiers,” who are accustomed to deal with 
clay beds in brick and tile works, and who use tools 
that remove only small cubes of about 8 in. ona side. 
The work is very slow, especially as the tool has 
always to be used wet, otherwise it would not enter 
the plastic mass. All the material excavated was 
brought out in small wagons to, and carried across, 
the Seine over a temporary bridge, which had been 
built. On the other side these wagons were tipped 
into larger ones on a siding of the Moulineaux line, 
and taken outside Paris, to be used in making up 
embankments for another railway. In order to 
insure solidity of work, it was found necessary to 
inject liquid cement into the fissures of the lime- 
stone at the back of the arch. This was done as 
the work advanced, by means of compressed air ; 
about 250 cubic feet of liquid cement were thus 
used for each metre run of tunnel. Ventilation 1s 
assured not only by the ends of the tunnel, but by 
a central shaft of 107 square feet area, in which, if 
it be found nevessary, a fan driven electrically can 
be placed. : 

On this new Courcelles-Champ de Mars Railway 
there is another work of considerable interest—the 
viaduct taking it across the Sejne ona curve, and at 
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a very oblique abgle (see Figs. 11 to 13, page 578). 
The curve was necessary in order to effect a junction 
with the Moulineaux line before reaching the Champ 
de Mars station. The crossing of the river and the 
quays comprises a series of viaducts. The first of 
these is a skew span of 20.95 metres (68 ft. 8 in.) over 
the roadway of the quay (see Fig. 13), and approached 
by five masonry arches ; the second is a masonry via- 
duct spanning the lower road by the river ; a third 
is a girder bridge 81.71 metres (268 ft.) span. Then 
follows a masonry pier with an arch of 23 ft. open- 
ing built on the island dividing the Seine at this 
place ; there are also three girder spans over the 
further arm of the Seine, and finally a 13-metre 
(42 ft. 7 in.) land span across the quay on the other 
side. This leads the railway to the Moulineaux 
junction. The principal part of this work was the 
968-ft. span across the main branch of the Seine. 
Its erection was attended with considerable difficul- 
ties on account of the heavy traffic on the river 
which could not be interrupted by the construction 
of staging, and only one span was possible, because 
the construction of piers was not permissible. 
Moreover, the level of the Moulineaux line at the 
int of junction was such that only a very limited 
eodueie was available. A scheme for a rigid sus- 
pension bridge was at first prepared, but was 
abandoned on account of the difficulty involved by 
the obliquity of the crossing. Another project for 
a lattice-girder structure was negatived on the 
ground that it would look unsightly, so that the 
arched bridge was the only alternative. The struc- 
ture consists of two arched ribs with large inter- 
section bracing, carrying the railway by suspension 
rods placed 4 metres (13 ft. 1 in.) apart, except 
near this abutment. The structure appears very 
light, and the clear headway obtained is 7.25 metres 
(23 ft. 9 in.), sufficient for the requirements of 
navigation. The other arm of the Seine is crossed 
by the iron arches above referred to, and the design 
of which calls for no special comment. Figs. 11 to 
13 are profiles of the Seine crossing, and show the 
relative positions of arches and girder spans. 

The Champ de Mars station has had to be en- 
larged and considerably modified to provide for the 
great increase in traffic during the Exhibition ; the 
remainder of the work was the extension of the 
railway to the Esplanade des Invalides, and the 
construction of the terminal station there. 

As for the Champ de Mars station, the general 
arrangement adopted in 1889 has been maintained, 
but the number of tracks and platforms has been 
increased. There are now 20 lines and 10 platforms, 
all placed at right angles to the facade of the 
station building, in which there are 10 ticket offices, 
so as to provide for the great crowds that will cer- 
tainly have to be dealt with. This collection of 
tracks will serve both for arrival and departure 
trains, the destinations of which are varied as far 
as possible, in order to prevent the inconvenience 
so prevalent on French suburban railways, of fre- 
quent change of carriages. Of the 20 tracks, six 
connect with the Gare St. Lazare, running over 
the new line we have described. Two tracks will 
carry trains to the Moulineaux Junction, but for 
the Ceinture only: two others are also for the 
Ceinture service, but for that part on the left bank 
of the Seine, by way of a branch, that was built 
before 1889; four tracks will join the Gare du 
Nord following the Ceinture on the right bank ; 
four are reserved for passengers taking the line vid 
Moulineaux to the western suburbs of Paris; and two 
will accommodate those passengers going towards 
Versailles by the branch not yet complete, between 
Moulineaux and Versailles. Although so much care 
and expense have been lavished on the Champ de 
Mars station, it is only to be temporary, and will 
disappear with the Exhibition. We have explained 
that the main object of the Moulineaux line was to 
bring railway accommodation towards the centre of 
Paris by its extension to the Esplanade des Inva- 
valides. Before reaching the Champ de Mars sta- 
tion the line branches in the direction of the river, 
and is continued parallel to the Seine beneath the 
quay, All, or nearly all, the trains coming from 
numerous directions enter the Champ de Mars sta- 
tion, but to provide for those passengers who desire 
to go on to the Esplanade des Invalides, an exchange 
station is provided, so that visitors can from 
one line to the other with but little trouble. When 
the Exhibition is over this little exchange station 
will continue to serve as the Gare Champ de Mars, 
and a goods dépét will be established on the site of 
the present temporary station. 


the Esplanade were very favourable, especially as 
the existing quay wall had in any case to be taken 
down and reconstructed under different condi- 
tions. There is a lower and an upper quay 
wall here as in most part of the Seine within the 
city limits ; the latter is much higher than the 
former, and serves as a heavy retaining wall. As 
constructed, the line runs in cutting between 
this retaining quay wall on one side and a 
wall on the other side, separating the railway 
from the lower ~— on the bank of the Seine. 
This extension will be in open cutting for almost 
its whole length; it will be electrically worked, 
for the Municipality, to say nothing.ef the people, 
will not tolerate any of the inconveniences in- 
separable from a Metropolitan railway like that of 
London. It is covered iy various existing streets 
and avenues, and, near the terminus, it curves 
away from the Seine in a short tunnel, which leads 
to the large underground station on the Esplanade 
des Invalides. This station occupies the whole width 
of the Esplanade between the two side streets that 
enclose it. The very large area thus obtained is 
entirely covered ; in some portion by a system of 
columns, shallow girders, and brick arches, but to a 
large extent by thick sheetsof glass resting on a girder 
structure, and through which sufficient light is ob- 
tained below. The station, of which an interior view 
is given in Fig. 15,'is a decorative building adjoining 
one of the streets that bound the Esplanade. Access 
from this to the numerous platforms is by a series 
of stairs ; the general arrangement is shown on the 
plan, Fig. 14. One of the spec 

















































THE JAPANESE BATTLESHIP ‘“ ASAHI.” 

WE give with this week’s issue another two-page 
plate, on which are reproduced the longitudinal sec- 
tion and the plan of the upper and main deck of the 
new Japanese battleship Asahi, recently completed 
by Messrs. John Brown and Co., Limited, at their 
Clydebank works. The former two-page plate, which 
ap with our issue of — 6, gave a profile and 
a plan of the boat deck. subsequent issues we 
hope to reproduce further plans sections, and 
need only here briefly refer to the illustrations on this 
week’s plate. These are specially interesting as show- 
ing the great armament of this ship, which exceeds 
that of any of our battleships now afloat; for, in 
addition to the four large guns, of 12 in. bore, mounted 
in the two barbettes there are fourteen 6-in. quick- 
firing guns, each in a separate casemate, twenty 12- 
pounder, eight 3-pounder, and four 24-pounder, and 
several Maxim guns of rifle calibre. The guns in the 
main battery are all of the Elswick type, and the 
were only shipped last week at Portsmouth Dock g 
with the sanction of the Admiralty. When leaving 
Portsmouth Harbour to proceed on gun trials on 
Monday there was a slight hitch in connection with 
the steering gear, and wind and tide swung the bew 
of the ship round on to the beach. It was ebb tide, 
but at the next flood, at midnight, on Monday, the 
vessel was easily got off, and will now be docked for 
examination ; but the longitudinal section we repro- 
duce suggests sufficient strength to withstand a much 
severer trial than was involved in this grounding on a 
gravel beach. It may be added that the Asahi has 
a displacement of 15,200 tons; her length between 
perpendiculars being 400 ft., and over all 425 ft. 6 in. ; 
the breadth extreme, 75 ft. 24in.; and depth moulded, 
43 ft. 74 in. With her engines developing 16,360 
indicated horse-power, she attained a speed of 18.3 
knots on a deep-sea trial, with a draught in excess of 
the contract ; the design was for 18 knots. 


ial accessories of 
the station is a considerable pumving installation. 
As the whole work is beneath the level of the 
Seine, it was necessary to provide means against 
possible inundations ; indeed, it is feared that this 
may prove from time to time a serious inconveni- 
ence, and even a ible danger. 

Figs. 16 to 25 illustrate various types of construc- 
tion adopted on different parts of the Courcelles- 
Champs de Mars Railway. 
facade of the Avenue Bois de Boulogne station. 
Figs. 17 to 20 are various views of the end of the 
covered way beneath the Avenue des Ternes, where 
the old Ceinture lines are in the centre in girder 
covered way, and the new lines, one on each side, 
are in brick arches ; an example of the use of the 
reinforced concrete is shown in Fig. 17, where the 
side walk of the Boulevard Pereire overhangs the 
railway, and is supported on concrete slabs. Figs. 
21 to 23 illustrate a type bridge crossing ; the one 
selected carries the Rue Lalo over the railway into 
the Boulevard Lannes. Four ea girders carry 
the roadway over the track, the spaces between 
being filled in with jack arches ; the side walks are 
carried ag by the outside girders, and partly by 
brackets. Figs. 24 and 25 illustrate the method 
adopted of revetting the outer face of existing girders 
with concrete (Figs. 24) and the cross-section of a 
reinforced beton girder (Fig. 25), of the type which 
has unfortunately been made so prominent by the 
recent accident. 

In spite of the opposition of the Paris Munici- 
ality, it is to be supposed that an extension of this 
ine will be made to join that of the Orléans Rail- 
way, which is to have a terminus on the Quai 
d’Orsay. Such an extension could, of course, be 
easily made, and would add greatly to suburban 
travelling facilities. Visitors to the Exhibition 
will scarcely see the Invalides station, except from 
the street outside its enceinte; but in passing 
along the Avenue in the centre of the Esplanade 
des Invalides, they will walk over the glazed roof 
of the station. From the ‘Street of Nations ” the 
railway is not visible, for although it has been 
constructed in open cutting, it is for the present 
covered by reinforced betun arches, on which most 
of the foreign pavilions are erected. There is no 
doubt that this part of the Paris Metropolitan Rail- 
way system will be of great permanent utility to 
the city, and, later on, to the Exhibition especially, 
but unfortunately it will not be available for the 
latter purpose immediately, since the electric trac- 
tion station, being constructed by the Western 
Railway Company, is not quite complete. 


(To be continued.) 





AUSTRALIAN Rartways.—Queensland is arranging to 
develop more.railways. She is expected to place on the 
market shortly a 3,000,000/. loan to be applied solely to 
ul a the construction of new lines. The New South Wales 
Fig. 16 illustrates the | Railway ent will shortly call for tenders for 
19,000 tons of 60-lb. flanged steel rails, 1420 tons of steel 
angle fishplates, and 220 tons of steel fish bolts arid nuts. 
The Queensland Railway Department has let a contract 
for the erection of railway machine shops at Ipswich at a 
cost of about 200,000/. 


Sreet.—The exports of unwrought steel from the 
United Kingdom in March amounted to 33,732 tons, as 
compared with 24,104 tons in March, 1899, and 26,697 
tons in March, 1898. In the three months ending 
March 31 this year, the aggregate exports were 91,448 
tons, as compared with 65,608 tons in the corresponding 
period of 1899, and 73,357 tons in the corresponding 
period of 1898. The exports to Australasia in the first 
three months of this year were 10,372 tons, as compared 
with 7420 tons and 7215 tons respectively ; and those to 
Germany, 10,196 tons, as compared with 15,782 tons and 
8780 tons respectively. No other country took as much 
as 10,000 tons. 


Gas aT Paris.—The Parisian Company for Lighting 
and Heating by Gas has had an experience of 45 years 
(without ing account of the current twelve months), 
and during that long period the sales of the company’s 
gas have made very great a ps In 1855 the annual 
consumption was 40,774,400 cubic metres, and in 1865 the 
total had been carried to 116,171,727 cubic metres. The 
sales steadily expanded during the next four years, until 
in 1869 a total of 145,199,424 cubic metres was attained. 
Then there came a great check in the company’s opera- 
tions. Paris was besieged by the Germans in 1870, and 
was the seat of civil strife in 1871. The result of this 
terrible experience was that the consumption declined in 
1870 to 114,476,904 cubic metres, and in 1871 to 87,481,346 
cubic metres. The French, however, have a remarkable 
facility of overcoming difficulties of the most formidable 
character ; and in 1878, which was an Exhibition year, the 
consumption of the company’s gas had risen to 211,949,517 
cubic metres. Then there was a gradual advance to 
287,443,562 cubic metres in 1884. The competition of the 
electric light now began to tell, and in 1885 the company’s 
gas sales declined to 286,463,999 cubic metres, although 
they rallied again in 1886 to 286,851,360 cubic metres. 
There was then a gradual advance year by year to 
acess cubic metres in 1889, when another t 
Exhibition was held at Paris. The competition of the 
electric light now again to make its adverse in- 
fluence felt, and in 1894 the company’s gas sales had de- 
clined to 300,823,710 cubic metres. In 1895 and 1896 they 
again recovered, and in the last-mentioned year they 
stood at 318,020,060 cubic metres. In 1897, there was a 
decline to 315,308,270 cubic metres, but in 1898 there was 
a rally to 320,031,250 cubic metres, and in 1899 a further 
advance to 325,874,000 cubic metres. The general con- 
clnsion which may be derived from the company’s expe- 
rience is that while the electric light has not reduced the 
demand for the company’s gas, it tly checked the 
progressive increase formerly observable in the consump- 
cipal of m, Pas company shares eg som ag par eet by 
cipality of Paris. e aggregate lengt pipes 
the nena en | in Paris and its suburbs was returned at 
the close of 1899 at 1541 miles. The capital expended by 





Tur Russian MeRcanTILE Maring.—At the date of a 
recent return, the Russian mercantile navy comprised 
604 steamers and 2294 sailing vessels. The steamers of 
the Russian mercantile marine are principally screws with 
one engine, but a few are of dimensions with two 





The conditions for constructing the extension to 





; these latter are used principally on the Caspian 
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Seas, the company at the same date was 12,989,755/, 
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THE DUDDELL OSCILLOGRAPH. 
CONSTRUCTED BY THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, LIMITED, CAMBRIDGE. 


Tue determination of the actual relation between 
the potential difference of an alternating current and 
the current itself in different circuit conditions has 
for long been a matter of considerable difficulty. In 
certain simple cases the problem could be solved from 
theoretical considerations without much difficulty, the 
more especially if the generator was such as to give a 
sine curve for the wave of potential, but with the 
types of wave curve common in commercial machines 
matters became more complicated. Further, as in 
the case of an alternate-current arc, data were 
wanting to permit of any satisfactory prediction of 
the current wave, even when the wave of potential 
was of the simplest character; and in other cases 
where the nature of the circuit was better understood, 
it was at least highly desirable to make an experi- 
mental comparison between the theoretieal deductions 
and the actual facts of the case. The only methods 
available up to quite a recent date were highly 
laborious. These involved the determination of the 
curves concerned point by point; and though much 
valuable research work had thus been accomplished by 
different observers, the time needed to complete a re- 
search was enormous, and in certain cases led tc the 
abandonment of the attempt after the full mag- 
nitude of the undertaking was completely apevetiatel, 
Some few years back Professor Blondel succeeded in 
substituting, by means of an instrument he named an 
oscillograph, an autographic arrangement, for the 
— y-point method of curve tracing then in vogue, 

ut though he did obtain some interesting results, his 
instruments did not come into general use, and it re- 
mained for a young English engineer to overcome the 
practical difficulties involved, and to devise an instru- 
ment which seems capable of meeting the severest of re- 
quirements. Mr. W. Duddell, the gentleman in ques- 
tion, in addition to his theoretical knowledge, is at the 
same time endowed with considerable manipulative 
skill, which enabled him to construct the first of the 
instruments made with his own hands, though much 
of the work was of an exceedingly delicate character, 
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and the instruments are now being made by the Cam- 
bridge Scientific Instrument Company. 

The instrument consists essentially of a modified 
D’Arsonval galvanometer, combined with a rotating or 
vibrating mirror. In this instrument the strength of 
& current is measured by the angular displacement of 
a beam of light ans ot | from a mirror mounted on a 
coil suspended in a strong magnetic field. The beam 
of light in question being received ona screen, the 
strength of a current is proportional to the linear 
displacement of the resultant spot of light, With 





alternating currents the spot of light reflected from 
the mirror of this galvanometer oscillates to and fro as 
the current through its coil varies, and would thus 
trace a straight line on a screen interposed in its path. 
In the oscillograph, however, a second mirror 18 inter- 
posed in the path of the beam, and this mirror 1s 
caused to vibrate by a cam driven by a synchronous 
motor, and there is thus added to the beam of light # 
vibration at right angles to its original plane of — 
and it now traces on the screen a curve of potentia 
or current as the case may be. The apparatus |S 
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shown complete in Fig. 1, whilst in Fige. 2 and 3 we 
show separately its principal components. As will be 
sen, the galvanometer and the motor are placed in a 
Wooden case. A lamp, fitted with a condenser of the 
Usual type, is placed outside the case to the right, 
end its ight, passing through a vertical slot, is re- 
fected back from the galvanometer mirrors, and passes 
through a cylindrical 8 clearly shown in front of the 





vibrated by the motor is thrown up on to the curved 
screen above, as shown in Fig. 1, A piece of tracing 
paper can be secured above this screen, and the curve 

neilled in. The curtains shown keep out stray 
ight, and enable the experimenter to follow the curve 
more easily. 

The galvanometer constitutes the most important 
part of the instrument. Its m: tic circuit is satu- 


light in Figs. 1 and 2. This condenses the line of | rated with a gion small energising current, 


t to a point, and this point falling on a mirror 





£0 that considerable changes in the latter have little 
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influence on the strength of the magnetic field in which 
the moving coil or coils are placed. In the instrument 
shown there are two such coils, enabling simultaneous 
observations to be made on both current and potential. 
The coil in each case consists of a simple loop of 
aay re estos arranged as indicated in Fig. 4. 

he upper end of the loop passes round a pulley 
which is attached toa light spring balance, as shown 
in Fig. 3. By altering the tension of this spring, 
the periodicity of the instrument can_ be varied at 
will. In the instrument shown, these loops are but 
7 mils ‘wide by ;% mil thick. Each leg of a loop 
pasees through a slot in a soft iron armature, the 
clearance between the sides of the slots and the 
moving strip being but 1.5 mils, and these slots 
are then filled with a viscous oil, over which is 
placed a small lens, which is held in ition 
entirely by the surface tension of the oil, and at the 
same time serves in its turn to keep this oil in place. 
The object of the oil is to damp the oscillations of the 
coil. small mirror, marked M, Fig. 4, is attached to 
the loop, as shown. The effect of yen a current 
through one of these loops is to cause one leg of it to 
advance whilst the other goes back, and the mirror is 
thus oscillated round a vertical axis. In the instrument 
shown the natural period of vibration of the loop is 


inom th of a second, and the clearances being, as 


stated, extremely small, the damping effect of the oil is 
very great, so that the instrument can be relied upon to 
give good curves even when the periodicity of the cur- 
rent to be tested is over 300 alternations per second, 
Small fuses, shown below the loops in Fig. 3, protect 
these from injury in case of accidental excessive cur- 
rent. These fuses consist of very fine wires enclosed 
in glass tubes. They are held in — by spring 
clamps. The motor, Fig. 2, has been specially de- 
signed for its work. It is a synchronous motor, on 
the armature shaft of which isacam. This cam en- 
gages with a follower rigidly attached to the frame 
carrying the vibrating mirror. The shape of the cam 
is such ‘that it gives a uniform displacement to the 
point of light reflected from the mirror on to the 
screen above it. The return of the mirror to its initial 
position is effected by means of a spring, and during 
this back motion a shutter mounted on the motor 
shaft cuts off the light from the lamp. This shutter 
is clearly shown in Fig. 2. Provision is made for 
taking the load off the motor whilst the latter is 
running up to . The current required is but 
-75 ampere at 100 volts. 

Some extremely interesting results have already 
been obtained with this apparatus. In particular, the 
remarkable researches on the alternating are described 
in the paper read by Mr. Duddell and Mr. Marchant, 
before the Institution of Electrical Engineers, were 
made with the assistance of this instrument. In these 
experiments photography was used to record many of 
the observations, the spot of light being received on 
a sensitive plate in place of on a screen, the remark- 
able changes, in the curves of potential and current, 
occurring on alterations being made in the circuit con- 
ditions, ene brought out in a very striking manner, 
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the same alternator and frequency, but with circuits 
differing in their self-induction or other particulars. 
Thus in Fig. 5 we have first the curve of potential 
difference for a Ferranti alternator when sendi 
current through a non-inductive resistance of 3. 
ohms in series with a resistance of 3.04 ohms ; 
the potential difference curve across the terminals 
of the latter is also shown, as well as the cur- 
rent curve. In Fig. 6 the resistance of 3.04 ohms is 
replaced by an arc, and the changes in form of the 
different curves are very striking. The potential dif- 
ference across the arc is, it will be seen, represented 
by a very flat-top curve, whilst the current curve is 
sharply peaked. In Fig. 7 the conditions correspond 
to those in Fig. 5, save that one of the resistances 
is highly-inductive, and there is thus a considerable 
lag between the current and the potential difference 
of the dynamo. In Fig. 8 the circuit contains both 
self-induction and an arc. The frequency in all four 
cases is 100 alternations per second. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon session of 
the Ry warrant market last Thursday a firm feeling 
ruled at the opening; but the selling of Scotch iron 
became rather pronounced, and there was a sharp set- 
back. The close was flat, with Scotch down 1s. Od. per 
ton at 723. 7d. Hematite iron fell 2d. per ton, but Cleve- 
land was uncha: In the afternoon the market’ was 
i lar. Scotch was very flat, and closed 1s. 44d. down 
on the day, and Cleveland fell 1s. per ton ; but hematite 
iron was supported, and cl 1d. per ton better than in 
the morning, or only 1d. down on the day. The sales 
for the day amounted to 40,000 tons. Cleveland was sold 
at 693. 6d. per ton six months fixed. The settlement prices 
at the close of the market were: Scotch 72s. 3d. per ton ; 
Cleveland, 75s. 9d,; Cumberland and Middlesbrough 
hematite iron, 84s, 3d. and 86s. per ton. The market 
opened on Friday at 72s. 6d. per ton for Scotch iron, 
and receded to 72s. 2d., but afterwards improved to 
73s. 1d. per ton, closing with buyers at 733., the 
settlement prices being 73s., 763., 84s. 44d., and 863, 

r ton. wing to the unexpected ing up of a 
arge quantity of hematite iron, the afternoon session 
was excited, and the —— had a very smart rise, 
Scotch rising 94d., Cleveland 4}d., and hematite iron 4d. 
perton. The reports as to the condition of the iron trade 
in America were somewhat mixed on Monday morning, 
but they were generally regarded as unfavourable. Busi- 
ness in the local market was quiet, only some 10,000 tons, 
chiefly Scotch, being dealt in. The price fell 74d. per 
ton, and Cleveland gave way 9d. per ton. The dealings 
in hematite iron were few, and were only for fixed 
gp as a result of the calling u spuaunapl on Friday. 

he prices rose 14d. per ton, and the settlement prices 
were : 71s. 9d., 75s., 84s. 3d., and 86s. per ton. On account 
of the calling up of hematite iron, and the threatened 
squeeze in that class of iron, there was exceedingly little 
business done in the pig-iron market on Tuesday forenoon, 
when less than 10,000 tons changed hands. For the same 
reason the feeling —— — was very nervous, 
and prices were strong, there being a distinct disinclina- 
tion to sell under the existing conditions. Scotch 


rose 104d. per ton, Cleveland 44d., and hematite iron | PTO 


9d. per ton. In the afternoon the market was steady, 
very little business doing, still the turnover did not 
exceed that of the forenoon session. It was reported that 
warrants representing about 25,000 tons of hematite iron 
were lifted, and some Scotch iron was also called up; but 
in the latter connection it was given out that the 


movement had nothing to do with a squeeze—that | 


it simply had relation to the squaring of an open 
account. Scotch and Cleveland were unchanged 
from the forenoon close; hematite iron gave way 
43d. per ton, there being less nervousness over - the 
threatened squeeze. At the close of the market the 
settlement prices were: 72s. 74d., 75s. 3d., 84s. 6d., and 
863. per ton. The market was in a very sensitive condi- 
tion to-day. The squeeze is atill in force in hematite 
iron, which rose in the forenoon 44d. per ton. About 
13,000 tons of iron ch hands, and 10,000 tons in 
the afternoon. The settlement prices were: 72s, 74d., 
75s. 3d., 84s. 9d., and 86s. per ton. The following are 
the current quotations for makers’ No. 1 iron: re de, 
893. 6d. ; Gartsherrie, 90s.; Summerlee and Calder, Sie: 
Coltness, 93s. 6d. per ton—all the foregoing shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 88s. 6d. ; 
Shotts (shipped at Leith), 90s. 6d.; Carron (ship: 

at Grangemouth), 903. per ton, Here are given the 
shipments of pig iron from all Seotch ports for the week 
ending last Saturday: For the United States 200 tons ; for 
Canada, 267 tons ; for India, 120 tons; for Australia, 407 
tons ; for Italy, 225 tons; for y, 940 tons ; for Hol- 
land, 1074 tons; lesser quantities to other countries, and 
2709 tons coastwise. The shipments for the week amounted 
to 7597 tons, against 5983 tons in the corresponding week 
of last year, and the total shipments for the year amounted 
to 186,090 tons, as compared with 86,138 tons at the same 
date of last year. The fluctuations of the past week in 


the pi — 4 were both - i and violent, swayed 
up and down ever-V: ng and contradictory reports 
received as to the state of the trade in America. ices 
have also been influenced adversely by the continued 
absence of all fresh buying, whether on home or on Con- 
tinental account, and makers here show some disposition to 
meet the market with concessions on their official quota- 
tions. Speculative dealings in warrants have been on a 


v scale, and some in ing developments may 
be took for in west coast cee a as attempts 





are being made to manipulate the Glasgow market. The 
furnaces going at present number 85, of which 40 are 
making ordinary iron, 39 are working on hematite iron- 
stone, aad six are making basic iron. At this time last 
year there were 83 furnaces in blast. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at ——— tons yesterday afternoon, against 159,107 
tons yesterday week, thus showing a reduction for the 
past week amounting to 4280 tons. 


Finished Iron and Steel.—The sizing up of the Scotch 
manufactured iron trade is becoming increasingly difficult, 
for with the severe break and ultimate rally in the specu- 
lative branch, brokers are at a loss as to how to deal with 
quotations. Prices cannot well be reduced, so high are 
wages and fuel Ses and, on the other hand, some move 
is called for if f: orders are to be attracted. Advices 
give it that the Belgians and Americans have both shaded 

ices, although, on the other hand, the prospect of the 

ederating of the bar-iron trade associations should have a 
hardening and assuring effect on the trade position. It 
is evident that the great productive capacity is getting 
abreast of consumption, and when that fact is fully re- 

i makers will be forced to consider their posi- 
tion. Sheet iron is in satisfactory request, and steel 
rails are asked for. Local makers, as recent contracts 

to show, are still enabled to compete success- 
fully with the foreigners in neutral markets. Scotch 
steel workers are asking 5 percent. of advance. Their 
leaders base their calculations u the price which 
the masters are asking for merely gr wll which they are 
not getting. Indeed, makers assert that under existing 


with the British forces in South Africa. The wagons 
inspected formed a portion of two trains which are to be 
despatched by order of the Government at the end of 
May. The trains do not run on rails, but are designed 
for use on the veldt or on to drawn by 
traction engines. The wagons are bullet-proof at 2 
yards, and have openings for long field guns. 

Sheffield District Ratlway.—The ing ceremony, 
which has been fixed to take place on May 20 will veo £} 
of a trip over the line and on ee Beighton to Edwin- 
— returning to Sheffield, where luncheon will be 
served in the Cutlers’ Hall. The Duke of Portland will 
be the principal guest. 

Iron and Steel.—The reports of the condition of the 
heavy branches of trade continue to be extremely satis. 
factory, and at all the iron and steel works men are 
being found fuil employment. In the foundries devoted 
to the turning out of iron and steel castings there is the 
greatest activity, the demands for all kinds of wheels 
and parts of electrical and other machinery being speciall 
heavy. Manufacturers of dynamos and motors are we 
off for orders, and there is a well-sustained demand for 
all descriptions of engineers’ tools, especially for anvils, 
vices, and heavy hammers. A very large business is 
being done in pas and oil engines, as many manufacturers 
are adopting them and clearing out their present engines 
and boilers. Apart from Government orders, the file 
trade is quieter than it was, and there is a great deal of 
slowing down of in almost all articles of luxury. 
Manufacturers of edge tools, pen and pocket cutlery 
and scissors, are seriously hampered by the scarcity of 


circumstances steel plates at 8/. 15s. per ton do not pay | jaho 


them. Steel angles are quoted at 8/. 5s. to 8/. 7s. 6d. per 
ton ; ship-plates, 8/. 10s. to 87. 12s. 6d. ; billets, 7/. 15s. to 
7. 178. 6d.; rails, 72. 53. to 7/. 10s. per ton. Bars are 
again quoted at 9/. 15s. to 10/. 10s. per ton, 


Motherwell Bridgebuilding.—The Brandon Bridge- 
building ype | have secured the contract for the 
viaduct at Yorkhill of the North British Railway. It 
will be remembered that the viaduct was destroyed by 
fire in March. The Parkneuk Bridge Works, Mother- 
well, are very full of orders just now, both for home and 
foreign requirements, although they have just got out of 
their hands the steelwork of the terminal station and 
goods yard at Marylebone-road, London, for the Great 
Central Railway, and the steelwork for the power station 
and car sheds for Edinburgh Corporation. At present 
they are engaged with the manufacture of the steelwork 
for the grand concert hall for the forthcoming Glasgow 
Exhibition, and bridges for railway extensions in Lanark- 
shire and where. 

Sulphate of Ammonia.—This commodity is weaker in 
demand, spot business having been done on Monday at 
11/. 7s. 6d. per ton f.o.b. at Leith. The shipments of 
sulphate at that port for last week amounted to 168 tons. 


Glasgow Copper Market.—No business has been done in 
copper during the week, and prices have generally been 
quite a ne between 76/. 5s. per ton and 781. 
No change to-day. 


Engineer to the Clyde Trust.—A meeting of the Com- 
mittee of Management of the Clyde Trust was held last 
week, Dr. Ure presiding, when amongst other things dis- 
cussed was the subject of the filling up of the vacancy in 
the official staff occasioned through the recent death of 
Mr. James Deas, the engineer-in-chief. After a rather 
tracted discussion, it was unanimously decided to 
oo Mr. William Murray Alston wg ee at a salar 
of 750. per annum, and to appoint Mr. hibald Hamil- 
ton outside superintending engineer at a salary of 600/. 
Mr, Alston has been 34 years at least in the employment 
of the Trust. He acted as resident engineer at the con- 
struction of the Queen’s Dock, and he was right-hand man 
in Parliamentary work. Mr. Hamilton like- 
wise has been long connected with the Trust, principally 
superintending outside work. He was resident engineer 
during the erection of the Prince’s Dock. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Gas-Making Dificulties in West Riding.—Several_im- 
portant points have arisen between the Associated Coal- 
owners of South Yorkshire and the Corporations of Leeds 
and other big West Riding towns, which, unless amicably 
» may very shortly lead to a new departure in 
gas production, if not a revolution in the methods of coal 
supply. The Associated Coalowners, it is stated, seek 
to insert in future gas-coal contracts terms which the 
Corporations unite in ing as irksome, irritating, 
and unfair. The latter have entered a vigorous protest, 
and have informed the colliery proprietors that if the 
new terms are .insisted upon, steps will be taken to 
restrict the purchase of : one of the means to that 
end being the use of carburetted water-gas, which, as is 
well known, not only acts as an enricher, but renders a 
large percentage of cannel coal superfluous. The Cor- 
rations 8 ly concerned in the matter are those of 
tom Bradford, Huddersfield, Halifax, and Keighley ; 
and suggestions have been made in favour of munici 
combination in colliery undertakings, should the worst 
come to oe. In this of a tion, A 
question of corporation “getting, for the public 
fit, is doubtless one that in the near future aan be 
=~ to the rest. —— ne — to oe ous — 
sewage pu ‘orth, under whic is 
said to be a 


Novel Armoured Trains.—An interesting feature of 
wc the inspetion at the engineering enababment of 
was ins i t 
Messrs. John Fowler and Co., Limited, of part of an 
armoured train which is being ‘built by the firm for ure 





abour, 


South Yorkshire Coal.—A feature of the coal trade in 
the district this week is the inquiry from many of the 
principal gas companies for tenders for supplies, com. 
mencing July 1 next. The companies, as a rule, are 
asking for a much larger tonnage than was the case in 
last year’s contracts, with the object, it is assumed, of 
securing better terms, Colliery owners, however, do not 
seem inclined to respond to their requests, on account of 
the very heavy demand at present existing from all 
quarters. The contracts which have been already 
entered into for supplies for next year have been made 
at advances of at least 6s. per ton. An increasing demand 
exists for coal for export pu: the inquiry for home 
consumption being also very large. House coal is some- 
what easier; but while in coke for foundry and steel- 
purposes, values are steady, blast-furnace coke is selling 
at fully 1s, per ton more was the case a month ago. 
In Sheffield prices are as follow: Mortomley, 16s. 6d. per 
ton ; Silkstone branch, 16s. per ton; Wallsend, 15s. per 
ton; picked large Silkstone, 15s. per ton; High Hazles 
— picked), 14s. per ton ; screened High Hazles and 

ilkstones, 13s. 6d. per ton ; y picked house, 14s. 
“ad ton; ditto seconds, 10s. to 12s. per ton; Barnsley 

ards, 13s. to 14s. per ton; ditto, unscreened, 11s. to 12s. 
per ton; Parkgate hards, 12s. 6d. per ton; steam nuts, 
10s. 6d. to 11s. ton ; best Barnsley slack, 9s. to 9s. 6d. 
per ton; pit Bey 7s. 6d. per ton; ee coke, 28s. 
per ton ; steel-melting coke, 26s. per ton; blast-furnace 
coke, 22s, 6d. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on Change, the market was dull and 
very little business was done. A few inquiries were re- 
ported, but they led to little business, as —— was ex: 
ceedingly scarce, and buyers and sellers differed a good 
deal in their ideas as to what should be paid for early de- 
livery. Little or no disposition was shown to do business 
ahead, makers béing wellsold and purchasers well bought. 
At the same time, confidence was felt in the future, and 
reports of pig iron having been bought on the Continent 
and in the United States for consumption in this country 
had little effect on the market. @ general market 

uotation for mpt f.o.b. delivery of No. 3 g.m.b. 

leveland pig iron was 77s. Sellers, as a rule, would 
not quote below that figure, bat, on the other hand, 
buyers endeavoured to ase at considerably less, 
some of them offering as low as 753. No. 4 foundry pig 
was about 76s. ; grey forge, 75s. ; and mottled and white, 
74s. 6d. Middl ugh warrants were quiet throughout 
the day at 75s. cash buyers. The nominal quotation for 
Nos. 1, 2, and 3 east coast. hematite pig iron was 87s. 6d., 
but there was absolutely none to be Middlesbrough 
hematite warrants were not quoted. Rubio ore was 
21s. 6d., ex-ship Tees. There was no change whatever in 
the market to-day. 


Manufactured Iron and Steel.—In all departments of 
the manufactured iron and steel trades a lot of work is 

ing on, and most firms have orders that will keep them 
ully occupied for a month or two. It is understood that 
more orders have to be given out shortly, but those who 
have the placing of then are bolding 4 in oe ee oe 
easier rates ruling. @ present, quotations 
very well maintained. Common iron bars are 9/. 10s.; 
best bars, 10/.; iron ship-plates, 87. 10s.; steel ship-plates, 
82. 7s, 6d.; iron and steel ship-angles, 87. 5s. to 8/. 7s. 6d. 
—all less the customary 24 per cent. discount for cash. 
Heavy sections of steel rails are firm at 7/. 15s., net a6 
works. 

Rumour of Armour-Plate Works for Tees-side.—There 
are rumours afloat that armour-plate works are to be esta- 
blished at Middlesbrough. Itis said that a site has been 
purchased on the river side below Cargo and for- 


of 1 ing to the Fleet Iron Company, 
ay eS ed 


Limited. are also reported to have 
with the Tees Conservancy Commissioners regarding the 
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river frontage, and arrangements for shipping facilities. 
Notwithstanding the circumstantial statements, many 
business men here discredit the report. There are others, 
however, who believe that the establishment of such 
works is very likely, as the district is admirably suited for 
such a purpose, 

Shipments of Iron and Steel.—The shipments of iron 
and steel from the Tees and from Skinningrove durin) 
April were very satisfactory, reaching a grand total o! 
157,419 tons. OF this, 11,100 tons of pig iron were sent 
from Skinningrove, 106,839 tons of pig iron from Middles- 
brough, and 21,109 tons of manufactured iron, and 18,371 
tons of steel from Middlesbrough. Germany was the 
biggest customer, taking 49,109 tons of pig iron, Holland 
came next with 20,792 tons of pig, Scotland took 9075 
tons of pig, Italy 6500 tons, and Belgium 4228 tons. The 
largest customer for manufactured iron was India, with 
orders for 4742 tons, and the most steel (7672 tons) was 
sent to Portuguese East Africa. 


Coal and Coke.—The demand for bunker coal is steady, 
but the supply is good and quotations are unchanged. 
Gas coal is firm, and this week very heavy shipments 
have been made to the south. Manufacturing coal and 
coking coal steady and — Coke continues in very 
good request, and medium blast-furnace qualities are 
selling at 28s. 61., delivered at Tees-side works over the 
next half year. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has continued 
good. Colliery managers have not been in a position to 
accept much new business in connection with which 
rompt delivery is insisted upon. The best steam coal 
os made 21s. 6d. to 22s. 6d. per ton, while secondary 
qualities have brought 193, 6d. to 20s. perton. The house 
coal trade has shown little change ; but, of course, busi- 
ness in these qualities has fallen off with the advance of 
the season; No. 3 Rhondda large has brought 21s. to 
223. per ton, Coke has made about former terms, foundry 
qualities being quoted at 323. 6d. to 333. 6d., and furnace 
ditto, at 303. to 3ls. 6d. per ton. As regards iron ore, 
the best rubio has made 20s. to 20s. 64d. per ton. 


Bute Shipbuilding, &c., Company.—The report of the 
directors of the Bute Shipbuilding a Dry 
Dock Company, Limited, for the year ending March 31, 
1900, observes: ‘‘ The balance to the credit of the profit 
and loss account for the year, after allowing for deprecia- 
tion, &c., amounts to 17,987/, 4s. 9d. An interim divi- 
dend at the rate of 10 per cent, per annum was paid in 
September, after providing for which there remains 
(including 33,2697. 5s. 1d. brought forward from the last 
account) a balance of 42,5062. 9s. 10d. available for divi- 
dend. The directors recommend the payment of a further 
dividend at the rate of 10 per cent. per annum (free of 
income-tax), which will amount to 8750/., leaving 
33,7567. 93. 10d. to be carried forward.” 

Wireless Telegraphy.—Signor Marconi’s system of wire- 
less telegraphy was further tested at Lavernock on Tues- 
day, when messages were transmitted to Weston-super- 
Mare without any fault being observable. Some sub- 
stantial alterations had been le, Marconi’s cylinders 
having been substituted by strips of wire gauze; and the 
most essential feature of the ssheme—the coherer—having 
been altered. It is not unlikely that, owing to the fact that 
the military authorities require the sole control of the fort 
at Lavernock, but few further experiments will be made 
there. Should Lavernock be not available, trials will pro- 
bably be made between Ilfracombe and the Mumbles, a 
distance of 25 miles. 


_Gloucester.—As a result of a recent inquiry, an intima- 
tion has been received that the Local Government Board 
will be prepared to issue a provisional order for includin 
in the city adjacent parishes representing 800 acres. 
scheme of the town council provided for the addition to 
the city of 6451 acres. 


Swansea.—At a meeting of the members of St. Thomas, 
St. John’s, and Landore Wards at Swansea on Wednes- 
day, a resolution was passed instructing the borough 
surveyor to prepare plans for a footbridge over the river 
from Hafod to Foxhole, on lines suggested by the sur- 
veyor. The bridge will cost between 15,000/. and 16,000/. 


The South Wales Institute of Engineers.—The forty- 
second annual meeting of this society was held at the 
Institute, Park-place, Cardiff, the chair being occupied 
during the earlier portion of the proceedings by the out- 
going president, Mr. H. K. Jordan, F.G.S., who subse- 
gently resigned it to his successor, Mr. Thomas Evens, 

- Inst. C.E. Mr. Evens’ inaugural address ranged 
over nearly every department of engineering. ‘ith 
reference to the coal industry, he gave figures according 
to which the world’s output of coal had risen from 
393,695,000 tons in 1889 to 627,250,000 tons in 1899. 





CataLocugs.—The Atlas Engineering Company, of the 
Atlas Tool Works, Levenshulme, Manchester, have sent 
US a copy of their new illustrated catalogue of lathes, 

g machines, planing machines, omg, F ecg and 
other tools.—We have received from Messrs. N. C. 
Szerelmey and Co., of Rotherhithe New-road, S.E., a copy 

& pamphlet describing applications of the stone-pre- 
Me liquidand paints made by the firm.—Mr. R. 

oss, of 97, Great Hampton-street, Birmingham, has 
Sent us a catalogue of generators and fittings for acety- 
Chet eeate Joseph Adamson and Co., of Hyde, 

ire, have issued a ist of the fi plates they are 
Prepared to supply. to the trade, together with the prices 
he list includes a very ee. of boiler- 

tes, manhole fittings, and the like. 


ofsame, T 
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Tux Iron Age is responsible for the statement that a 
train 6000 ft. long was recently hauled over a certain 
portion of the Cleveland and Pittsburg line. The brake- 
man in the van at the rear of the train had to telegraph 
the order to start to the engine-driver in front. 


By alloying aluminium with tungsten, M. H. Partin 
claims that a metal can be obtained, having in its cast state 
a specific gravity of 2.89, and a tensile strength of about 
9 tons per square inch. The same metal rolled has a den- 
a 3.09, and a tensile strength of 22 tons per square 
inch. 


The Council of the Sanitary Institute have arranged to 
hold the Institute dinner on Friday, May 11, in the Vene- 
tian Chamber, Holborn Restaurant. His Royal Highness 
the Duke of Cambridge, K.G., President of the Institute, 
has consented to take the chair. Tickets can be obtained 
from the secretary at the Parkes Museum, Margaret- 
street, London, W. 


The annual dinner of old students of King’s College, 
London, will be held at the Holborn Restaurant on Mon- 
day, June 18, with the Hon. Sir John Alexander Cock- 
burn, K.C.M.G., F. and A.K.C., M.D., Agent-General 
for, and formerly Premier of, South Australia, in the 
chair. His Royal Highness the Duke of Cambridge, 
K G., has signified his intention of being present. 


The traffic receipts for the week ending April 22, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,801,5097., which was earned on 19,8653 
miles. For the corresponding week in 1899, the receipts 
of the same lines amounted to 1,746,789/., with 19,6044 
miles open. There was thus an increase of 54,720/. in 
the receipts, and an increase of 261} in the mileage. 


The North Sea-Baltic canal still fails to pay its working 
expenses, though, of course, as its construction was due 
to strategic and not commercial considerations, this was 
only to be expected. The traffic is, however, increasing, 
the tonnage passed through in 1898 totalling 3,117,840 
tons, an increase of 26.24 per cent. on the —s year. 
The receipts were 1,634,337 marks, and the expenses 
2,066,737 marks. The average time of transit was 
8 hours 43 minutes for boats not exceeding 17.7 ft. in 
draught, and 11 hours 30 minutes for boats drawing 
between 17.7 ft. and 22.6 ft. of water. The time taken 
in passing the locks at the Baltic end has aver 
8 minutes; whilst at the North Sea end, 17 minutes has 
been required. 

Plant for automatically charging blast-furnaces has 
recently been erected at the Zanesville furnaces of the 
National Steel Company by the Brown Hoisting and 
Conveying Company. An inclined girder is constructed 
from below ground level up to the top of the furnace, and 
is provided with rails on which runs a skip of 100 cubic 
feet ioe This skip, after being filled at the bottom, 
is hoisted by a small engine, paghoope | being ~ 
vented by an automatic stop, which shuts off steam when 
the car has reached the proper point fordumping. The 
bell and the hopper doors at the top of the furnace are 
all regulated from below, and a registering device is pro- 
vided which records the height of the stock in the furnace 
every time the bell is lowered. The whole ef the work of 
agen 3 and filling into the furnace is done by a single 
man, whois much less hardly worked than the men replaced 
by the machine. 


The Board of Trade inspectors have of recent years 
repeatedly called attention to the slackness of British 
railway companies in adopting some mechanical method 
of fog signalling, which would, at any rate, insure the 
safety of trains until the fogmen can get to their places. 
According to the Railroad Gazette such a system has been 
in successful use on some of the New York lines since 
1892. The trouble with such systems lies in the fact that 
in case of — of any a. of the ag gm no 
danger si is given, the ideal system of signalling 
bei : on the ober hand one in which the absence of a 
positive signal to proceed, means danger. Even so, how- 
ever, the adoption of this system would go far to reduce 
the accidents which now occur before the fogmen can get 
to their posts, and we do not believe that the problem of 
mechanically giving a positive signal for safety, and for 
safety only, is by any means insoluble. 


The water works of Dawson City, on the Klondyke 
River, are probably unique in the world; The supply is 
um from a well sunk in the river valley, into a tank 
olding about 8000 imperial gallons. This tank is en- 
closed in a house heated by a stove which maintains a 
temperature inside of about 50 deg. Fahr. The water as 
it comes from the well has a temperature of about 35 deg. 
to 36 deg. Fahr. From the tank the water is pumped to 


by the consumer as needed. These hydrants are all 
housed within wooden shelters having double walls, the 
8 between being filled with sawdust. A stove in 
these shelters keeps the water from freezing. The water 
is kept in constant movement, being, we gather, pumped 
back to the main tank where it is rehea' One diffi- 
culty met with on the part of the water company is the 
very considerable loss by theft, estimated to amount to 
one-third of the total supply. To check this, it is pro- 
posed to institute some form of penny-in-the-slot meter, 
similar in principle to the prepayment gas meters now 


J, | 8° common. 


An American engineer resident in the Rand reports, in 
the Engineering and Mining Journal, that the Transvaal 


Government adopted a very simple plan of mm the 
working expenses of the mines operated by them. Under 
company management the native workmen were paid 4/. 


per month, plus food and lodging, but the Government 





cut this down to 1/. in the mines operated by them ; and 





a number of hydrants, from which the supply is drawn | 7 


585 


even this amount was paid under protest, so to speak, as 
they claimed the right to make the negroes work for 
nothing. And the same time that they to give this 
compassionate allowance, as it may called, they 
decreed that no Kaffir labourer anywhere in the 
country should be paid more; but it been found 
impossible to adhere to this strictly, in the case of 
natives who had facilities for escaping, such as those 
employed on the railways. In the case of the mine 
labourers, however, the decree has been enforced ; and 
though under ordinary conditions such a drastic cut in 
wi would be followed by a falling-off in the efficiency 
of the labourers, this, it is believed, not followed in 
the omer instance, since the correspondent states that 
the Dutch officials who are now in control understand 
the management of natives better than Englishmen. 
Presumably the frequent and forcible application of 
‘*sjambok ” forms a prominent feature of their system of 
management. 

Observations on the peceegetion of sound have shown 
that under certain conditions a very loud noise is trans- 
mitted more rapidly than less powerful ones. Some 
experiments bearing on the same subject, viz., the pro- 
— of very violent waves, have recently been made 

M. Paul Vielle, the inventor of a smokeless powder 
adopted by the French Government. Theory shows that 
if a wave front becomes perpendicular, the ordinary laws 
of wave movement cease to apply, and this condition is 
readily attained with explosive waves. In M. Vielle’s 
experiments a steel tube about 1 in. in diameter and 
some yards long was provided with recording pressure 
gauges at different points through its length. On de- 
tonating c of powder or fulminate near one end of 
the tube the pressure gauge nearest the point of explosion 
recorded a gradual rise of re, but the records taken 
further along the tube showed that this wave front 
quickly became vertical, and from this point the pressure 
gauges gave deceptive indications since the rise of pres- 
sure was so abrupt that the inertia of the moving parts 
of the gauges vitiated the record. After the wave 
had, however, travelled still further it lost its steep- 
ness of front and took, again, the usual wave form, 
its velocity falling therewith to that of sound. With 
the vertical wave front the velocity of propagation was 
always much greater than this. It is ted that 
these experiments gave an Sy ex oe 9 ee the fact that 
the barrel of a shot gun can be bulged by plugging it near 
the muzzle and fi @ cartridge with it in this state. 
In theze conditions the explosive wave has acquired a 
vertical front before reaching the obstruction, and accord- 
ingly the rise of pressure there on the arrival of the wave 
is enormous. An ordinary wave passes through a fluid 
medium without taking up or yer age energy, both 
expansion and contraction taking p! automatically ; 
but, with a vertical fronted wave, this is no | r the 
case. Energy is given up to the medium, which is heated 
res and this loss of energy finally results in the 
method of propagation being at length reduced to the 
ordinary wave type, in which condition the velocity is 
equal to that of sound. 





Lzan’s Royat Navy List.—We have received from 
Messrs. Witherby and Co., 326, High Holborn, and 
4, Newman’s-court, Cornhill, the April issue of ‘* Lean’s 
Navy List.” We have so frequently written in a com- 
mendatory way of this comprehensive and well-ar 
Navy List that it need only be said now that the new 
issue embraces all recent chan; including the South 
African war honours. It should be remembered that this 
list gives a narrative of the war and meritorious service: 
&c., and of all officers—an interesting record not foun 
in other similar publications. : 





Tue Wrar,—An agreement was concluded on Friday 
between the committees acting for the Sunderland Town 
Council and the Southwick Urban District Council with 
reference to a bridge which it is Pppoeed to build over 
the Wear between Southwick and Deptford. The chief 
points of the arrangement are that the Town Council will 
pay 140,000. towards the cost of the bridge, and make the 
south approaches which will cost about 20,000/. The ex- 
penditure on each side will be returned by tolls, and after- 
wards 10,000/. will be allowed to accumulate for the 
expense of keeping the structure in repair, the bridge 
then to be decl free. 


Tue BaoreriAL Treatment or Sewace.—A capital 
little book, giving an historical survey and details as to 
the modern method of treating agen by biolysis, has 
been published by Zhe Councillor and Guardian, of 29, 
Old Queen-street, 8.W. The author is Mr. 
Thudichum, F.C.8., who has been associated with Mr. 
ibdin in a number of important applications of the 
system. To those who already have some knowled, 
of this important departure in the disposal of the 
dejecta of our towns and cities, the most interesting 
pe of Mr. Thudichum’s pamphlet will be that 

ealing with trade wastes. These differ much in 
character. Some, such as brewery wastes, are, Mr. 
Thudichum states, unsuited for septic tank treatment ; 


but can —_ be innocuous by aerobic 
methods. At Yeovil, on the other hand, where the 
sewage is icularly obnoxious owing to the pro- 


portion of fellmongers and leather-dressers’ wastes in- 
cluded in it, the septic tank supplemented as usual by 
treatment in aerobic beds, has proved successful in pro- 
ducing a satisfactory effluent. In Scotland these bene- 
ficent ia bid fair to save the threatened destruction 
of the salmon streams by distillery wastes. In fact, it 
would seem that there is hardly any organically polluted 
liquid, which cannot be successfully dealt with by these 








recently discovered friends of humanity. 
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NOTICES OF MEETINGS. 

Society oF EN@inggers.—Monday, May 7, at the Royal United 
Service Institution, Whitehall. A paper will be read, entitled, 
‘*The Economical Dis of Town Refuse,” by Mr. Brierley 
Denham Healey. The chair will be taken at 7.30 p.m. precisely. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, May 10, 
meeting at the Society of Arts, John-street, W.C. ‘A Friction- 
less Motor Meter,” by Mr. S. Evershed, Assoc. Member. 

Society or Arts.—Monday, May 7, at 8 p.m. Cantor Lectures. 
‘*The Incandescent Gas Mantle and its Use,” by Professor Vivian 
B. Lewes. Three Lectures. LectureI. ‘‘The History of Incan- 
descent Gas Lighting.” Tuesday, May 8,at8 p.m. Applied Art 
Section. ‘‘ Art Metal Work,” by Mr. Nelson Dawson Henry H. 
Cunynghame, O.B., will preside. Wednesday, May 9, at 8 p.m. 
Twentieth Ordinary Meeting. ‘‘Improvement of Our Roads,” 
by Mr. A. Moresby White. Sir John Wolfe Barry, K.O.B., 
Chairman of the Council, will preside. 

Tron AND Steg. InstiTuTE.—Annual meeting, at the Institution 
of Civil Engineers, Great George-street, Westminster, on Wed- 
nesday and Thursday, May 9 and 10, commencing each day at 
10.30 a.m. On Wednesday the Council will present their report 
for the year 1899. The Bessemer Gold Medal for 1900 will be 
resented to Mr. Henri de Wendel, President of the Comité des 

‘orges de France. A selection of papers (4, 5, 6, and 9) will 
be read and discussed. On Thursday a selection of paper (1, 2, 
3, 7, and 8) will be read and discussed. The followiog is a list of 

pers that are expected to be read and discussed : 1. ‘‘ On Ingots 
or Gun Tubes and Propeller Shafts,” by Mr. F. J. R. Carrulla 
(Derby). 2. ‘On the Manufacture and Application of Water- 
Gas,’ by Mr. Carl Dellwik (Stockholm). 3. ‘‘On the Equalisation of 
the Temperature of Hot Blast,” by Mr. Lawrence Gjers and Mr. 
Joseph H. Harrison (Middlesbrough). 4. ‘‘On Blowing Engines 
Driven by Crude Blast-Furnace Gas,” by Mr. Adolphe Greiner, Mem- 
ber of Council (Seraing, Belgium). 5. ‘‘On the Solution Theory of 
Iron,” by the Baron H. von Jtiptner (Donawitz, Austria). 6. ‘“‘On 
the Use of Fluid Metal in the Open Hearth Furnace,” by Mr. James 
Riley, Vice-President (Stockton-on-Tees). 7. ‘“‘On the Manganese 
Ores of Brazil,” by Mr. H. Kilburn Scott (Minas; Brazil). 8. ‘‘On 
the Utilisation of Blast-Furnace Slag,” by the Ritter Cecil von 
Schwarz (Liége). 9. ‘‘On the Continuous Working of the Open- 
my Furnace,” by Mr. Benjamia Talbot (Pencoyd, Pennsyl- 
vania). 
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ELECTRIC ENERGY IN BULK. 


Tue Committee appointed to inquire into the 
Bills now before Parliament for the supply of elec- 
tric energy ‘‘in bulk” commenced its sittings 
yesterday. These Bills were read a second time in 
the House of Commons some weeks ago, somewhat 
to the surprise of many who were interested in the 
subject, and who anticipated that the opposition of 
the municipalities would secure their rejection at 
that early stage. Fortunately Mr. Ritchie took a 
statesmanlike view of the subject, and advocated 
fuller inquiry before any final decision was adopted, 
and so, owing in great measure to his influence, 
defeat was avoided. It must not be — 
however, that the danger is past, and that the 
measures in question will necessarily receive the 
Royal assent before the close of the Session. The 
are still on their trial, and immense exertions will 
be made by their opponents to secure their rejec- 
tion, if possible, and, failing that, to load them 
with so many liabilities and obligations that no 
one will undertake the responsibility of construct- 
ing the works which they authorise. 

At a cursory glance it is difficult to understand 
why there should be so active and widespread an 


1 | opposition against measures which seem to promise 


nothing but good to the districts which they will 
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in the Metropolis can surely be endured in 


far wider in proportion to the traffic, and are much 
more easily restored, since they are generally of 
macadam or of granite a In the case of 
wood-paving, and of asphalte, it is almost impos- 
sible to insert a new strip which shall be, in every 
way, equal to the original surface. But this 
difficulty does not obtain with other kinds of 
roads; and there is no reason whatever why a 
local surveyor should not be able to insure the 
perfect reinstatement of macadam and granite 
surfaces after the electric mains have been laid. 
The general plan in such circumstances is to allow 
the local authority to make good the pavement, 
and charge the company with the expense, and 
under these conditions the surveyor has a perfectly 
free hand, and if he does not make a good job of 
the work, it is his own fault. 

The ing inconvenience of having the roads 
opened is all that the local authorities have to fear. 
On the other hand, the ‘‘electricity in bulk” schemes 
offer them very notable advantages. They will re- 
lieve the smaller municipalities of much of the 
anxiety of their present position under the Electric 
Lighting Act. According to that they have the 
right to set on foot electric supply works in their 
areas, even if other undertakers should be anxious 
to execute the work. The councils enjoy the 
preference at the Board of Trade, and can block 
their districts against the entrance of private enter- 
prise. Great numbers of them have exercised this 
right, without, however, taking any steps to provide 
a supply themselves. There is; however, a limit to 
the time during which they can play the dog-in-the- 
manger, and many of them are now face to face 
with the necessity of either taking action or allow- 
ing other persons to do. In not a few towns an 
electric lighting station is certain to make a loss 
for some years, and increase, instead of relieving, 
the rates, and such ’an occurrence is certain to bring 
odium to the council from a certain portion of the 
electorate. On the other hand, there are plenty of 
far-sighted commercial men who have sufficient con- 
fidence in the ultimate success. of electric lighting 
to accept a temporary loss for the sake of future 

rofits, and who will snatch at the opportunity 
if the councils let it pass. The dilemma is an 
awkward one for those who are eager to obtain 
the profits of municipal trading without under- 
taking its risks—a very numerous class in our 
urban councils. The institution of a general 
supply in a district would, however, completely 
solve the difficulty in most cases. The council 
would buy what they wanted in bulk, at a rate 
which would be quite as low, if not much lower, 
than that for which they could generate it for them- 
selves, and the only expense they would incur 
would be for mains, or about one-third that required 
for a complete equipment. The arrangement is an 
ideal one from their _— of view. e risks con- 
nected with electric lighting are at the generating 
station. There it is that fires and accidents 
occur. Not only does machinery depreciate, but, 
what is of more importance, it rapidly grows 
antiquated. Already many alternate -current 
stations have had to spend a sums in lower- 
ing the frequency of their supply, although their 
machines are comparatively new ; and we are still 
far from finality in such matters. Mains, on the 
contrary, if of good quality.and well laid, are a 
very safe investment. Indeed, many of them 
have a had their earning capacity i 
fourfold by the increase of pressure from 100 to 200 
volts, which we think is quite a unique experience 
in engineering. The town, therefore, that under- 
takes to distribute to its inhabitants a supply of 
electrical energy bought in bulk, tackles a problem 
in which there are practically no unknown quanti- 
ties, and at the same time indulges its ambition to 
enter into municipal trading. 

One of the proposed companies, which will have 
its field of operations in Durham, only asks powers 
to supply ‘‘ undertakers,” municipal or private, 
leaving the entire work of distribution to them. 
The others, however, have wider aspirations, and, 
as a rule, seek the right to enter into direct rela- 
tions with customers uiring power. To this 
extent they will invade the domain of the munici- 
palities. It is, however, a very small matter. 
According to a paper read by Mr. Alfred H. Gib- 
bings, the electrical engineer to the city of Brad- 
ford, before the Northern Society of Electrical 
Engineers, on March 13, 1900, the number of elec- 
tric motors in ‘use in various towns is only con- 
siderable in the cases of Manchester, Liv I, 








the smaller provincial towns. Their streets are 





Bradford, Edinburgh, Birmingham, and Nor- 
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wich, just the places into which the ‘ bulk” 
companies are certain not to gain admittance. 
In nearly every other case the demand for motors 
is a negligible quantity, and will remain so at the 
prices at which a small electric station must de- 
mand to assure itself against loss. The supply 
companies are founded in the expectation of in- 
augurating a new condition of affairs. With them 
the heavy costs of supervision and management 
will be vastly reduced, while labour-saving devices 
will be employed to the utmost. They will be 
situated where coal and water are cheap, and will 
lay themselves out from the commencement to 
obtain a good load factor. They will start on the 
assumption that they are going to do business in a 
wholesale fashion, with a comparatively small per- 
centage of profit on an immense output, and unless 
they realise this they will not be successful. 
They will, therefore, have to foster a demand in a 
way which is quite impossible for a municipality, 
and in doing this they must necessarily stimulate 
the industries of these districts in a remarkable way. 
The quack advertisement of a few years ago used 
to declare ‘‘ Electricity is Life,” and certainly the 

resence of an immense electric supply company 
in a manufacturing district will quicken and vita- 
lice it in a way that nothing else can. It is 
a stock platform phrase that cheap power has made 
this country the workshop of the world, but it is 
a phrase which may easily mislead. We have had 
cheap coal, and shall have it again when the 
present scarcity is over, but a great deal of the 
power we use is very dear. In the cotton mill 
and the steamship, and also in our locomotives, 
power is generated economically, but in most of 
our manufactories it costs far more than it should 
in the first instance, and then a great part of it is 
wasted in friction. The smaller the works the 
greater the waste. The supply company will give 
cheap power to all, and will put the jobbing 
mechanic who seizes his opportunity on a better 
footing than the large manufacturer who plods 
along the old way. Industries will spring up 
beside its mains, just as formerly they did 
along water courses. There are scores of 
valleys in Derbyshire and Yorkshire, which are 
dotted with the remains of mills built there 
in the past for the sake of the water power. 
When the steam engine became common these 
mills suffered from their position, and many of 
them were closed, the neighbourhood returning 
to its original pastoral simplicity. We may possibly 
see a like migration of the smaller industries to the 
districts served bysupply companies to the detriment 
of those which have not the same advantage. 

The Bills before the Committee have, however, 
an interest to engineers quite apart from any eco- 
nomic advantages they promise to the districts 
concerned, Upon their passage, or rejection, de- 
pends the creation or loss of a great industry. If 
they succeed in becoming law, British engineers 
and manufacturers will have a new field opened to 
them—the transmission of power by electricity to 
considerable distances ; and in competing for orders 
in our colonies and elsewhere, they will be able to 
point to what they have done at home in evidence 
of their ability to design and construct such ma- 
chinery. At present they have to acknowledge, 
not without shame, that they have no practical 
experience in this branch of their art, and that 
what they know of it has been largely gleaned 
in America and Switzerland. Upon the decision of 
the Committee hang most important issues to the 
profession and the industry. The matter in ques- 
tion is not the erection of three or four large gene- 
rating stations ; that is an affair of comparatively 
small moment. Itis whether the scientific know- 
ledge, the inventive skill, the manufacturing ability, 
and the commercial enterprise of this country are 
to be deliberately fettered in order that the councils 
of a number of third-rate towns may play at muni- 
cipal trading, and, if successful, may reduce their 
rates by 5 per cent. That is the plain statement of 
the case. Just as the famous Mr. Robins in selling 
a great London brewery told his audience he was 
not offering them so many tuns and vats, but the 
chance of wing rich beyond the dreams of 
avarice, so the Committee are not settling whether 
electric stations shall be large or small, but whether 
Englishmen shall be allowed to obtain their share of 
the wealth which other — are creating by fol- 
lowing this important branch of engineering. It 


is worse than useless for us to have published the 
views of many of the leading men in the United 
States on the subject of American competition, 





and for the Times to have sent its Special Com- 
missioner across the Atlantic to spend weeks in 
examining steel and iron works to learn the secret 
of their success, if the Legislature is so blind to 
our danger as to regard the breaking of a few 
streets as of equal importance to the birth of a 
great industry. 

The opposition to the Supply Bills will be strenu- 
ous, because so many people are interested in 
fomenting it. The paymaster—the pepe public 
—has no voice in the matter, and so the restraining 
influence of a cautious litigant is wanting. Town 
councillors find it agreeable to have their expenses 
paid to London in May, when there are so many 
things to be seen. Clerks to boards like conten- 
tious business, because it adds to their income and 
importance. Parliamentary agents and counsel 
live on other people’s quarrels, and, generally, 
there is quite an army of men to whom an occa- 
sion of this kind is bread and cheese, and often 
champagne too. We are sorry, however, to see 
leading members of our own “pape affording 
the support of their names to the opposition. We 
should have thought that at this great crisis their 
sympathies would have impelled them to exert 
their influence in aid of the movement, and 
that, unless bound by general retainers, they 
would have declined to assist their municipal 
friends in attacking their own brethren. We are 
quite aware how strong are the temptations in the 
opposite direction. There is a certain class of 
consulting engineer who would be pleased to see a 
miniature electric light station in every street, so 
long as he was called in to advise on it, and it 
would be expecting too much to think that such 
members of that branch of the profession will feel 
anything but hostility to the new schemes. It is, 
however, of those engineers who have already 
made their mark in the world, and who have 
reaped full sheaves in the harvest of success, 
that we are thinking. As men of science they 
must be interested in the success of such an 
important forward step; as men of light and 
leading they must desire to be in the van; and 
as prudent men they must welcome the opening 
up of a new department of practice. How comes 
it, then, that we find them providing ammunition 
for the forces of obstruction ? 





THE BRITISH ARSENIC INDUSTRY. 

THERE is one branch, at any rate, of the Corn- 
wall and Devon mining industry which has not felt 
the pinch of foreign competition, and this is the 
arsenic industry. True, the production of recent 
years has not attained to the figure of fifteen years 
ago, but against this must be put the fact that the 
prices ruling at present are considerably higher, 
and suggestive of a larger profit than was the case 
when the output was greater. The product of few 
branches of mining has been so much in the hands 
of merchants, who on several occasions have formed 
rings to regulate the price, a proceeding that can 
only be done with any degree of success where the 
total bulk of material dealt with is comparatively 
small. Arsenic itself cannot be considered a com- 
mercial article; it is the white arsenious oxide 
which finds so much employment in the arts and 
manufactures, and it is this body which is meant by 
the term arsenic, as used in the present article. 
The main reason which prompts us to say a few 
words on this rather special industry at the 
present time is that a new mine, which is 
expected to add considerably to the amount 
now put yearly — the market, has recently 
been opened in tern Cornwall, and any- 
thing which tends to provide the Cornish miner 
with work whereby he can maintain his household, 
and yet stay in the country, is not without im- 
portance in these days of depopulation of rural 
districts. It is to be menial, we may say, while 
on this point, that the expected revival of tin-mining 
has not come to , or, at least, only to an insigni- 
ficant extent, although the fact that the metal now 
stands at 140I., instead of 60/., at which it was a 
year or two ago, certainly seemed to warrant the 
sanguine hopes of the native miners who looked to 
many of the more recently abandoned mines being 
re-opened. However, we are trenching on ground 
which hardly concerns our present subject, and we 
hark back to arsenic, which, although it was at one 
time entirely, and still is, to a limited extent, 
merely a bye-product of tin-mining, is now worked 
entirely for itself in the case of one or two mines. 

Especially does this remark apply to the noted 





mine known as the Devon Great Consols which is 
located on the Devonshire bank of the Tamar 
which divides the county just named from Corn. 
wall. How a group of mining speculators ceased 
their operation when almost srithin touch of the 
great lode of copper ore which made the fortunes 
of the speculators of a later date, and how, when 
the copper ore gave out, a rich vein of arsenical 
pyrites or mundic, as it is locally called, was struck, 
are matters of history which border on the romantic, 
To-day the mine is in full swing, and turns out, in 
addition to an insignificant quantity of copper ore, 
an amount of arsenic approximating to 2500 tons 
annually, equalling the total yield of the other dozen 
orso of arsenic-producing mines in the two counties, 
To those who are not aware of the extent to which 
this body is used in the arts, the fact that from 
5000 to 8000 tons have been annually produced by 
British mines may come somewhat in the light 
of a surprise ; that ignorance does prevail on the 
ged is clear from the statement recently made 
y a chemical manufacturer in the North of 
England, that it was preposterous to talk of 
ase another 50 tons per month on the market. 
Whether there is any good reason for open- 
ing out new arsenic property at the present 
time, is a matter on which we shall dispense with 
giving any decided opinion, but considering that in 
the seventies the substance was produced and sold 
at a profit for 7/. per ton, it certainly seems 
likely to be a profitable business provided 
that the present market price of 201. per ton 
can be maintained. Probably, from the reason 
already mentioned, this will be the case, and we 
very much doubt if calico-printers, pottery manu- 
facturers, and the makers of green pigments, not 
to mention sundry other consumers (in a technical 
sense) of this chemical, will have the benefit of any 
substantial reduction in price, or will witness a 
shrinkage in values to those ruling twenty-five 
years ago, when two of the most prominent mines 
were selling in active opposition. 

Although there is nothing of novelty to describe 
in the methods in present use for the manufacture 
of the arsenic from the ore, yet in view of the fact 
that the apparatus employed is peculiar to this 
business, and that, moreover, it is to be seen at 
work in but few districts of the world, it may not 
be superfluous to say a few words on the subject. 
The ore, which is variously called arsenical pyrites, 
mispickel, or mundic—the last being its common 
designation in Cornwall—is composed of arsenic, 
sulphur, and iron, and contains, when pure, 46 per 
cent. of arsenic. It is the only ore from which 
arsenic is obtained in England, though in Saxony 
and Silesia the substance is generally found in con- 
junction with cobalt. As for the process of obtain- 
ing the arsenic, it is a very simple one, consisting 
merely in calcining the ore and collecting the vola- 
tilised oxide in long flues. Naturally, the efflux 
of time has brought about changes in the details of 
operation, and the calcining furnace of an earlier 
date has been superseded by that in general use to- 
day, and which is known as the Oxland and Hock- 
ing calciner. This briefly may be described as a 
wrought-iron cylinder 30 ft. or so long, and about 
3 ft. in diameter, with a firebrick lining. It 
inclines upwards from the furnace with which it 
is connected at its lower end, and is sup- 
ported upon rollers, which cause it to revolve 
slowly. By this action, and aided by a number of 
projections in the tube, the crushed ore, which, 
after being mixed with coal, is fed in automatically, 
gets very thoroughly exposed to the furnace heat 
and rapidly becomes incandescent. The furnace is 
kept going night and day, Sundays included, until a 
cuthelent quantity of arsenic has collected in the 
flue, when it. is cooled down, or in some cases 
connected with another flue. These flues, made 
usually of brick, are often of considerable length, 
and at intervals widen into chambers where the 
arsenic is deposited on projections. The length of 
the flues is necessitated not only from motives 
of economy in manufacture, but also from a desire 
to prevent the poisonous dust from passing out 
into the atmosphere. From 300 to 500 yards is a 
common length, though it is said that they have 
been made as much as a mile long. From the 
chimney at the end nothing should exude but 
sulphurous acid, and tests which have been made 
show that this is practically the case. The deposit 
in the flues from the calciner is commonly known 
as arsenic soot, though its colour approximates 
more closely to that of flour than to the tint of coal 
soot. But for market it must be quite white, and 
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therefore it undergoes treatment in the refining 
furnace, which in England is of the reverboratory 
type, the vertical iron pots and upright condensers 
used on the Continent not being found here. The 
arsenic soot is mixed with coke, and the volatilised 
product which is now quite white—or should be 
so—is collected in flues similar to those of the 
first process. After this there only remains the 
grinding and packing into small casks, holding 
generally about 3 cwt., and the stuff is ready for 
market. With regard to the mining of the mundic, 
there is nothing about it which is not general to 
tin mining carried on at deep levels, though the 
stamps and buddles which form a necessary part of 
the equipment of a tin mine are here dispensed 
with. To say a word or two more especially of 
the Devon Great Uonsols, as the most important 
mine, the drainage of the shafts, of which there are 
two or three situated on various eminences, is car- 
ried out by water-power, which is distributed by rods 
of considerable length connected with water-wheels 
in the valley, the whole arrangement being one of 
considerable ingenuity. As at Dolcoath and some 
other of the more important mines, the man-engine 
is still to be found, and the present generation of 
miners who have accustomed themselves to its use, 
would certainly not care to return to the toilsome 
ladder way. Accidents connected with the more 
modern means of locomotion are now of extreme 
rarity, though in the light of the disastrous experi- 
ence of certain visitors to a Cornish mine, the 
ladder, with all its toil, seems more suitable to the 
uninitiated than is the man-engine. The company 
possesses its own line of railway from the mines to 
the guage, about four miles down the river ; and 
is thus more favourably situated as regards the 
carriage of coal and finished products than are 
several of the Cornish mines, such, for instance, 
as those at the Land’s End. The new arsenic 
mine, already referred to, is not particularly well 
situated as regards railway accommodation, a fact 
which may not be without effect upon its fortunes. 
That the question of carriage is of some import- 
ance, is clear from what one hears about the pro- 
jected opening of certain closed mines as soon as 
some of the light railway schemes which are in the 
air come to maturity. 

Our readers may naturally wonder what effect 
this well-known poison has upon the workpeople 
who have to deal with it, and it is reassuring to be 
able to say that the strict Government regulations 
which are now in force have done very much to 
lessen an evil which in earlier times was certainly 
one of some prominence... Where every pre- 
caution is taken in the way of preventing the in- 
halation of the dust, and where the change of 
clothes and bath are rigidly adhered to, the men do 
not seem to suffer to any material degree, though, 
as may be noticed in most industries where un- 
pleasant, if not dangerous, processes have to be 
worked, the constitution of the individual workman 
is an important factor in the situation. In the 
operation of breaking and grinding the ore for the 
calciner’s work, which is carried on to some extent 
by girls, there is nothing of a dangerous character, 
nor can it be said that the men in charge of the 
calciners experience any unpleasantness. It is in 
os pore ge Aeepit of the arsenic tes oe the 

ues, and in the subsequent grinding an kin 
that the danger lies, and stone parted dh these 
operations protect themselves by covering the face 
with fuller’s earth, putting a cloth in their mouths, 
and by generally taking every precaution to prevent 
the irritant dust from settling on the skin, where, if 
allowed to lodge, it causes a peculiar eruption. The 
teeth, as in the case of the salt-cake furnacemen 
in the alkali districts, are peculiarly liable to attack, 
and it is said that dental troubles are very common 
in the populous town of Camborne, where there are 
generally traces of arsenic vapour in the air de- 
rived from the roasting of the arsenical tin ores. 
This injurious effect of arsenic on the teeth is also 
borne witness to by Englishmen who have held 
Posts at the Rio Tinto copper mines at Huelva, 
Where, although the proportion of arsenic in the 
ore is but very small, it all passes into the air and 
not into condensers, as is always the case in Corn- 
wall. However, taking into consideration the 
poisonous nature of the substance, it must be a 
matter for congratulation that the industry is 
carried on with such comparative immunity to 
those engaged in it, and it is to be hoped that by 


strict enforcement of the Government regulations 
we shall hear no more of men 


Although in Germany the manufacture of arsenic 
is generally associated with that of other of the 
rarer metals, such as cobalt, in England this is not 
the case. True, 30 years ago a considerable amount 
of silver was extracted from the arsenical pyrites 
of Cornwall, but none of the metal is now pro- 
duced from this source, a remark which applies with 
similar force to cobalt, which under the name of 
smalt, finds a considerable application in the pottery 
manufacture. An increasing quantity of arsenic in 
the form of realgar or the yellow sulphide is 
‘shipped from this country to South America in 
sheep-dip composition, for in spite of the increase 
in the use of carbolic acid for the purpose, the 
bulk of opinion inclines towards arsenic as being 
the most effective remedy for the parasitical troubles 
with which sheep are afflicted. On the other hand, 
we understand that the use of arsenical paints is on 
the decline, not so much because of their supposed 
dangerous properties in wall paper, &c., but rather 
because they have been superseded by something 
cheaper. 

To conclude with a few remarks of a more or less 
statistical nature, it must be understood that the 
amount of arsenic mentioned above as being pro- 
duced in England is not by any means all utibsed 
at home, much of it being exported, America being 
an important customer, as, so far, very little of this 
substance is produced across the water. It is not 
much beside the truth to say that England satisfies 
the world’s requirements of arsenic, because we turn 
out a very much larger quantity than is yielded by 
the three or four other arsenic-producing centres 
of Europe put together. The fact that so much of 
the arsenic soot is obtained at a nominal expense 
as a bye-product of tin-mining is a point in favour 
of the decaying tin industry of Cornwall ; and at 
— at any rate, it does not seem that the 

traits or Tasmania are likely to enter into com- 
petition with us in the matter of arsenic, great as 
has been the part they have played in deposing us 
from our once proud position as the foremost tin- 
producing country. We can, with safety, of course, 
speak only for the immediate future as regards pro- 
bable competition, for it must not be lost sight of 
that tin and arsenic are generally found in juxta- 
position ; and if the important deposits, which are 
said to occur in the States come to be worked on 
the large scale, it is more than probable that our 
shipments of the poisonous commodity across the 
water will show an appreciable decline at no very 
distant date. 





COMPULSORY BOILER INSPECTION. 


In Enatngerine for March 30 and April 27 we 
referred to the Bills for enforcing periodical boiler 
inspection, which have been brought in during the 

resent session of Parliament by Mr. Fenwick and 
Bir William Houldsworth. The third proposal in 
this direction is contained in the Factory Bill intro- 
duced by the Home Secretary, in which one of the 
clauses reads as follows : 

‘* Every steam boiler used in a factory or work- 
shop, or in any place to which any of the provisions 
of the Factory Acts are — y the Act of 1895 
or by this Act, must, whether separate or one of a 
range, (a) have attached to it a proper safety valve 
and a proper steam gauge and water gauge to show 
the pressure of steam and the height of water in 
the boiler ; and (b) be cleaned out and examined in- 
ternally by a competent person at least once in 
every three months, and oftener if necessary ; and 
(c) be examined internally and externally by a com- 
petent ages once in every 12 months. Every 
such safety valve, steam gauge, and water gauge 
must be maintained in proper condition. 
person making an examination in pursuance of this 
section must forthwith enter in the general register 
a certificate signed by him containing the prescribed 

rticulars of the result of the examination. A 
actory or workshop in which there is a contraven- 
tion of this section shall be deemed not to be kept 
in conformity with the principal Act.” 

* This clause may perhaps be considered as a 
step in the right direction in so far as it shows 
a desire on the part of the Home Secretary to 
do something to reduce the loss of life from 
boiler explosions. The utility of the proposal, 
however, is open to question; it merely touches 
the fringe of the matter, and its limited scope 
would seem to be its weakness. The Bill applies 
to factories and workshops, and would, presumably, 





in the prime of life 
of their occupation. 


x rotting away ” as the result 


have its principal sphere of operation in the manu- 
facturing districts. In Lancashire and Yorkshire, 
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where factories abound, the boilers on the whole 
are of a superior class, the construction and equip- 
ment of fittings, generally speaking, being up to 
date. It would be difficult, for instance, to find a 
boiler without a safety valve, a steam gauge, and a 
water gauge. In by far the greater number of 
cases the boilers are under inspection, mainly by 
the organised inspecting and insuring societies. 
That is a point on which manufacturers and their 
managers are most particular. They have the 
boilers examined over all once a year, and 
occasionally under steam, by inspectors who are 
understood to be competent, and a report is re- 
ceived after each visit. The yearly thorough ex- 
amination is considered to be sufficient for in- 
suring safety, but in many instances the engine- 
men or attendants clean the boilers out at intervals, 
and make an examination, more or less complete, 
themselves. Special attention is paid to the fit- 
tings, and the percentage of accidents due to de- 
fective safety valves, steam gauges, or water 
gauges, is small. The clause, therefore, appears 
to somewhat unnecessary so far as factories 
and workshops are concerned, where, as a rule, 
its provisions are already observed. Even if we 
admitted that it is necessary and applicable, 
we may point out that no provision is made 
in any degree for securing the competency of 
the inspectors. There are always to be found 
amateur engineers who are anxious to as 
os where the question of the inspection and 
ety of boilers is concerned, and the Board of 
Trade have on many occasions reported on explo- 
sions where the boilers had been examined by such 
persons, and, though dangerously defective, had 
been ignorantly pronounced to be perfectly safe. 
No declaration of competency, so far as we can see, 
has to be signed either by the boiler-owner or 
inspector, and we think that some decided modifi- 
cation would be n to make the clause as 
effective in this respect as could be desired. 

If the clause, as at present framed, became 
law, it might to a certain extent be use- 
ful, but the question arises whether it is wise 
to introduce piecemeal legislation on such an im- 
— matter as the inspection of boilers? A 

w is required which will reach all sorts and con- 
ditions of works all over the country, and not 
simply factories and workshops, as defined in the 
Home Secretary's Bill. The clause would by no 
means touch the exact spot of the evil ; it would 
include boiler-owners at the specified works, but 
the careless owners, who are engaged in many 
other trades which we could mention, would be 
allowed to go on as before in their calm indifference 
to the state of their boilers, and the safety of their 
workpeople. If the Home Secretary in his wisdom 
could frame a measure in which the clause, now 
applied to certain factories and workshops, could 
be extended to include practically all the boilers in 
the country, useful legislation would, we think, be 
the result. A Bill, on similar lines to the 
one referred to in detail by us last week, would 
probably meet the case. A remedy is needed for 
a wide area of disease, and legislation should by no 
means be confined to the narrow limits which the 
Home Secretary’s Bill Lg a 

Another measure now before Parliament is the 
‘* Steam — and Boilers (Persons in Charge 
Bill,” brought in by Mr. Jonathan Samuel an 
other members. It differs from the three Bills to 
which we have referred, inasmuch as it is not a 
boiler inspection Bill, although its object, as stated 
by the promoters, is to save life. The proposition 
is that persons in charge of engines and boilers 
shall be examined and certified by the Home Secre- 
. It ‘does not apply to any boiler or engine 
used exclusively for domestic, agricultural, or farm- 
ing purposes, or to any boiler or — used in the 
service of Her Majesty, or to any boiler or engine 
used by a railway company, or to any boiler or 
engine used on board a steamship having a certifi- 
cate from the Board of Trade, or to any road trac- 
tion engine or steam roller.” 

The qualifications required are as follow : 

‘*1, A person taking charge or control of any 
boiler or engine to which this Act applies, of 
5 horse-power or upwards, or of any engine to 
which this Act applies, used for winding workmen 
or minerals up or down the shaft of a mine, must 
hold a first-class certificate or a special certificate of 
service under this — aa oe 

**2,. A person taking charge or control of any 
other boiler or engine to which this Act applies 
must be the holder either of such a certificate as 
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aforesaid, or of a second-class certificate under this 
Act.” 

Applicants for certificates have to satisfy the 
Secretary of State as to character, knowledge, 
physical ability, experience, &. The entire 
management and control of the examination of can- 
didates as to subjects, method of conducting the 
examination, time, place, &c., is left to the Secre- 
tary of State, and the expenses of carrying out the 
Act are to be defrayed out of moneys provided by 
Parliament. 

Some three years ago (see ENGINEERING, March 5, 
1897, page 317) westated ourobjections to the general 
principles of this Bill, so that it will not be neces- 
sary to go over the whole ground on the present occa- 
sion. We may point out, however, primarily, that it 
is the boiler thet needs examinationand certification, 
and not the attendant. Year by year the propor- 
tion of explosions due to the neglect of attendants 
is very insignificant. Out of 152 explosions referred 
to in the reports by the Board of Trade issued 
under the Boiler Explosions Acts, for the two 
years ending June 30, 1898, and June 30, 1899, 
only 22 are ascribed to the ignorance or neglect of 
the attendant. Analysing these 22 explosions, we 
find that eight arose from shortness of water, four 
from the accumulation of scale, four from the im- 

act of water, three from unequal strains induced 
o rapid cooling, &c., one from over-pressure con- 
sequent on overloading of the safety valve, one 
from overheating owing to the circulation of the 
water being checked by air in the pipes, and one 
from the vibration due to the breaking of the pro- 
eller shaft, the explosion consisting of the crack- 
ing of the main steam pipe on board a vessel. The 
explosions, therefore, due to actual oversight or 
ignorance on the part of the attendant, it will be 
seen were few in number. On the other hand, 
120 of the explosions dealt with in the reports 
named, were attributed to deterioration by cor- 
rosion, defective design, undue working pressure, 
&c., which would seem to confirm the view that 
boilers and not attendants are, asa rule, at fault. 
Further, if boiler attendants were examined and 
certified, there would be no guarantee of permanent 
fitness or carefulness. Many explosions have 
occurred on board ship, where the boilers were in 
charge of certificated engineers ; but the fact that 
those engineers had an examination and 
obtained a certificate, did not necessarily lead them 
to exercise greater skill or care. The remedy for 
explosions is careful inspection. Would the passing 
of an examination formulated by the Secretary of 
State, and the obtaining of a certificate, enable 
the candidate to be a good inspector? Would it, 
indeed, make him in any way supericr to the 
ordinarily intelligent and faithful attendant who 
probably could not pass such an examination, but 
yet is quite competent, as shown by experience, to 
perform his allotted duties? Again, the proposi- 
tion that the examination of candidates shall be in 
the hands of the Secretary of State is open to 
criticism. The Department is not conversant with 
the technicalities of boiler inspection, and would 
probably have to depend for information mainly 
upon the Board of Trade. The result, we fear, 
would be the introduction of a theoretical and book 
test as the basis of examination. It is by no means 
necessary that a man in order to qualify as a good 
boiler attendant should pass such an examination 
as is proposed: in nine out of every ten cases we 
doubt his ability to do.so, and, even if he could, 
we cannot see that he would in any practical degree 
be better fitted for his position. 

The Bill we consider is antagonistic to the 
interests of steam users, A fictitious value would 

ossibly, as one result of its passing into law, 
= placed on the wages of boiler attendants, and 
this would seriously affect small employers. A 
dangerous power and an equally dangerous mono- 

ly might in process of ‘ime arise, and it would 
be unwise to place an additional burden on our 
already handicapped industries. Another point 
is that the employment of men who possessed 
certificates from the Home Office would tend to 
relieve the boiler-owner of responsibility. In the 
case of an explosion he might urge that the atten- 
dant had been examined and certificated by the 
Home Office, that he had trusted him as a compe- 
tent man, and that he alone was to blame. F 


confidence might be inspired, and.even lead in 
some instances to steam users neglecting to adopt 
the principle of independent inspection which, up 
to now, has so safe-guarded their boilers. A fur- 
ther objection to the measure is that the cost of 





the examination of candidates is mainly to be borne 
by Parliament. This would mean introducing class 
legislation of a character to which, at present, we 
are strangers, and the taxpayer might protest 
against contributing to such an expenditure of 
public money. 

On the other hand, if the Bill is, as its promoters 
affirm, so necessary, why are so many boilers left 
outside the pale of its operations? In the case of 
agricultural boilers, which frequently explode, the 
attendants, as a rule, are lamentably ignorant, and 
certainly need some education and training to fit 
them for their duties. We remember a case which 
occurred some years ago in which the boiler atten- 
dant, who was a farm labourer, sat upon the lever 
of the safety valve in order to increase the pressure, 
and was ultimately blown up with the boiler and 
killed. There have been other cases in which even 
the most elementary knowledge and care has been 
wanting on the part of the attendants. Perhaps it 
may be urged that this affords an argument in 
favour of the Bill. If so, we may ask, a exelude 
these men from receiving its benefits? If agricul- 
tural boilers, among others, came under an eflicient 
system of compulsory inspection, greater care would 
be exercised in their use, and attendants, whether 
good, bad, or indifferent, could not fail to derive 
advantage from the examinations made and the 
information given by the inspectors. Boilers at 
hotels and public buildings, many of which are to 
be found in our principal cities and towns, are also 
excluded from the Bill, as well as steam roller and 
traction engine boilers, all of which often work in 
populous districts and need careful attention. 

e have only glanced at a few objections to the 
Bill, and others might be advanced if needful. In 
our opinion the Bill is totally unnecessary, and it 
could not fail to incur strong opposition on the 
part of steam users. Long experience shows con- 
clusively that the attendant is but seldom the 
guilty party in the case of an explosion, and we 
may repeat that it is the boiler which needs exami- 
nation. This point the Select Committee would do 
well to keep in mind when considering the general 

uestion of legislation. If the promoters of this 

ill are anxious, as they doubtless are, to save life, 
we would suggest that they should go direct to the 
head and front of the offending, and inaugurate or 
support a proposal for the enforcement of periodical 
boiler inspection. They would be rendering a dis- 
tinct public service, and would be thereby more 
likely to attain their desired end of saving human 
life, than by agitating for the passing of a measure 
the effect of which would probably be to partially 
benefit a certain class of labour, but which, we fear, 
would be harassing to trade, and a constant source 
of trouble to boiler owners. 





NOTES. 

Hicu-Tension Execrricat Errects at Parts. 

A very interesting high-tension plant has been 
arranged by M. D’Arsonval for obtaining the elec- 
trical effects, which are used to decorate the facade 
of the Palais de l’Electricité at the Paris Exhibition. 
For the purpose in view it was necessary to be able 
to obtain at will either short or long sparks, which 
had moreover to be very brilliant and very noisy. 
The desired end was attained by the discharge of 
very powerful condensers charged to a high poten- 
tial by an alternating-current transformer. The 
transformer used is of 30-kilowatt capacity, and 
the alternator to which it is connected has a periodi- 
city of 42 cycles per second. The primary of the 
transformer consists of two sections, which can be 
coupled either in parallel or series. The high- 
tension circuit can be relied on to work up to 90,000 
volts for prolonged periods, or to even higher 
voltages for shorter length of time. The condenser 
gave much trouble at the outset, since when glass 
was used as the insulator, even in a thickness of 
5 millimetres (.196 in.), it was invariably pierced by 
the sparks, while ebonite, celluloid, and ned 
paper, proved equally ineffective. Finally, how- 
ever, micanite was adopted, and has resisted satis- 
factorily. The condenser, has in consequence, been 
built up of alternate layers of very thin tin-plates 
and sheets of micanite 2 millimetres (.079 in. 
thick, and measuring 365 millimetres (14.37 im 
in length by 285 millimetres (11.22 in.) in breadth. 
The micanite in question, it may be useful to 
add, is an American invention introduced some 
years back, and is made by cementing together very 
thin sheets of mica with gumlac, the whole being 
kept under heavy pressure while the cement is 





hardening. The condenser used is divided up into 
sections, each consisting of 20 plates of mica inter. 
leaved with the sheets of tinplate, and the capacity 
of each section is about. one-hundreths of one micro- 
farad. The sections are finally completely im- 


mersed in paraffin oil. These condensers have 
iven every satisfaction, they do not heat, and 
eing immersed in paraffin lose nothing by brush 
discharges. The spark is passed between two 
balls, the formation of a permanent are being pre- 
vented by a blast of air or by the device due to 
M. d’Arsonal, of causing the balls to rotate by means 
of a small motor the rush of air being then sufficient 
to ‘ag: bone the formation of an arc. The display 
with this arrangement is very striking and the noise 
is deafening. e length of spark obtained with 
the condensers, charged to 50, volts, is 18 to 20 
centimetres (7.08 in. to 7.87 in.), but by suitably 
adjusting the speed of rotation of the two balls, 
the apparent length’ can be atly increased, 
owing to the persistence of the vision, and in this 
way sparks appeating to be nearly 12 metres 
in length have been obtained. These sparks are 
really built up of many successive discharges, the 
balls having rotated into fresh position between each 
discharge and the next. Long sparks have, how- 
ever, been honestly obtained by electrical means by 
making use of a high-tension transformer, through 
the primary of which is the current from 
the condensers already described, and with one 
of these, sparks 80 centimetres (31.49 in.) long 
were obtained, and with the more powerful trans- 
former now being made this length will be still 
further increased. 


Sewace PuriFicaTion Prosiems. 

We believe that it is by no means generally 
known that the fact that sewage could be puri- 
fied by intermittent sand filtration was brought 
before the Rivers Pollution Commission in 1870 by 
the late Dr. Frankland, who based his statements 
on laboratory experiments, and held that the 
system would provide the readiest method of 
solving the problem of sewage disposal. With the 
exception of certain works carried out by Mr. 
Bailey Denton, the discovery was, however, almost 
completely ignored, probably owing to the im- 
possibility at that date of recognising the mecha- 
nism by which the purification was effected. The 
scientific mind is slow to accept processes it is un- 
able to explain, and from this point of view it is 
possible that a less able commission would have been 
more easily impressed with the advantages of the 
system proposed. At that date, though bacterial life 
was known to exist,.its importance was but faintly 
grasped even by leading lights of the scientific 
world. In fact, the existence of such organisms 
had been established mainly by indirect reasoning, 
and some eminent men, such as Dr. Bastian, were 
prepared to maintain that they were spontaneously 
generated in putrefying matter. Indeed, the earlier 
attempts at sewage disposal, based upon the scien- 
tific knowledge of the time, generally succeeded 
in making matters worse, and purely empirical 

rocesses, unguided by reason or scientific know- 
edge, were generally more satisfactory in practice. 
The true nature of the process of putrefaction being 
misunderstood, disinfectants were added, with the 
result that whilst an effluent free from offensive 
odour might be discharged-into a waterway, the 
process of putrefaction was merely postponed, and 
the nuisance -was transferred from the outfall 
works to the streams some miles below. Though 
the significance of Dr. Frankland’s work was not 
grasped at the time, yet the requirement that sewage 
should be passed through land before being dis- 
charged into rivers serving as'sources of water 
supply, was effective in putting an end to these 
attempts of well-meaning chemists to cheat Nature ; 
but the very large area of land required for broad 
irrigation works was a very serious matter to many 
of the towns concerned. ‘The great possibilities of 
the system of intermittent — ns the dis 7: 
of sewage were, however, again brought prominen 
feonat by the Massachusetts State Board of Health 
in 1889. In the meantime the science of bacteriology 
had taken immense strides, following Koch’s inven- 
tion of a method of estimating their number and 
character by culture on gelatine plates, and the time 
had accordingly arrived when some rational concep- 
tion could be formed of the true mechanism of the 
extraordinary degree of rar ym which experl- 
ment showed could be effected by sewage 
through well aerated filters. riments made at 
Barking by Mr. Dibdin led to the adoption of the very 
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interesting sewage filtration plant at Sutton, where 
it was found that greater efficiency was obtained by 
dividing up the given filtering area into two sets of 
filters, through which the sewage was passed in 
succession, constituting the so-called double con- 
tact system. This was followed by the very 
important invention of the septic tank, the first of 
which was constructed by Mr. Cameron at Exeter. 
The sewage is kept in this tank, excluded from 
light and air, for a period of some hours before it 
is allowed to pass on to the filters, and it is found 
that in this way the rate of filtration can be great! 
increased, and that owing to the solution of muc 
of the solid organic matter whilst the sewage is in 
the tank, the sludge question is practically solved. 
At Manchester a system combining those in use at 
Exeter and Sutton is being adopted. 


THe Protective Powsr or Paints. 

In a paper recently read before the Newcastle 
section of the Society of Chemical Industry, Mr. 
Harry Smith, F.1.C., describes a series of very 
interesting experiments upon the comparative pro- 
tective powers of different paints as applied to iron- 
work, Whree series of experiments were made. In 
the first series a method originating with Mr. Max 
Toltze was employed ; a number of iron dishes, 
5 in. across and about $ in. deep, were cleaned and 
carefully painted with two coats of the paint to be 
tested. These dishes were then filled with water, 
which was allowed to completely evaporate at the 
ordinary temperature of the laboratory, after which 
the dish was again filled up ; this operation being 
repeated six times in the course of the six months 
over which the experiments extended. The paints 
used were prepared by grinding the pigments with 
linseed oil on granite rollers to a stiff te, 
which was then thinned with best quality boiled 
linseed oil —itself capable of drying in seven 
hours toa hard film when painted on to a glass 
plate. Thus tested, the only paints which re- 
mained practically unaffected were red lead or orange 
lead paints, some of which, however, such as the 
‘“‘vermilionette” and the scarlet red paints, contained 
also a certain proportion of aniline colours ; whilst 
two of the red-lead paints contained, in the one 
case 45 per cent., and in the other 66 per cent., of 
barytes. All the other dishes were more or less 
rusted, the order of merit of the better paints 
being as follows: 1. Zinc white. 2. Equal parts 
zinc white and barytes. 3. Zinc white 3 parts, 
barytes 7 parts. 4. Lithopone (a mixture of zinc 
sulphide, zinc oxide, and barium sulphate). 5. 
Pure white lead. 6. White lead, 5.37 parts, 
barytes 4.03 parts. 7. White lead 5.05 parts, 
barytes 4.21 parts. All the other paints, 36 in 
number, proved very inefficient, the first dish to 
show signs of rust being that painted simply with 
linseed oil. In the second series of experiments a 
number of painted iron plates were exposed to the 
_ Weather for a twelvemonth, and with the single ex- 
“gry of the plate painted simply with linseed 
oil, all withstood the test remarkably well. In the 
third series of tests, strips of iron were painted, 
and when the second coat was quite dry these strips 
were placed in wide-mouthed glass bottles, which 
were then nearly filled with water, and allowed to 
stand. The bottles were not closed, but the con- 
tents were protected from dirt by standing them 
under a shelf, there being about 4 in. of space be- 
tween the top of the bottles and the underside 
of this shelf. The bottles were left untouched 
for three months. Some of the plates were 
sensibly affected within seven days; but those 
which successfully withstood the shallow-dish test 
also resisted this one most successfully. The fact 
that paints containing such large proportions of 
barytes, as some of the lead paints noted above, 
gave such excellent results, is of much interest, 
as it goes to show that this material can hardly be 
considered as a mere adulterant. In fact, one 
paint made up only of barytes and linseed oil 
fg better results than an oxide of iron paint. 

- Smith refers with approval to the methods 
adopted in painting the Forth Bridge. ll plates 
and bars for that structure were cleaned with 
steel scrapers and wire brushes, and then coated 
with hot linseed oil. As soon as possible after 
erection they received two coats of red-lead paint, 
which were subsequently followed by two coats of 
iron oxide. The life of the paint on the upper 
Portions exposed to the weather is found to be 
about three years ; but it must be added that the 
paint is then still in good condition, and on less 


important bridges would by many engineers be 
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allowed to pass for several years longer. Experi- 
ence shows, however, that in such cases the metal 
is liable to be deeply pitted. The paint inside the 
tubes of the Forth Bridge is as perfect as when 
first applied twelve years ago. e parts of the 
bridge most subject to rust are near the water, 
where the underside of the girders get sprayed 
with salt. The rusting commences on the rivet- 
heads and the edges of the plates. These portions 
of the bridge are cleaned and repainted every year. 
The work is in c e of Mr. 2 Hunter, who has 
supplied Mr. Smith with the above particulars. 





THE LATE MR. WILLIAM DUFF BRUCE. 

AN engineer who contributed in no small measure 
to the prosperity of our great Indian dependency, since 
it suffered all the calamity of the manag, ey just 
away in the person of Mr. William Duff Bruce, 

of whose death, on the 24th ult., we heard with regret, 
for he was yet comparatively young, although he had 
done a life’s measure of good work. He was born on 
April 10, 1839, and had thus just completed his 61 
er pa Although born in Ireland, where his father 


in County Leitrim — he came of an old Banffshire 
family, as is almost suggested by his name. When 
nine years of age he was sent to St. Andrews to be 
educated, and returned to Ireland in 1854 to serve 
apprenticeship with Messrs. Thomas Grendon and Co., 
Drogheda; and during the five years he went through 
the ye and drawing office, and was, towards the 
end of his time, engaged in the design and erection 
of locomotives, marine and land engines, iron bridges, 
and mill work. Mr. Bruce followed up this practical 
training by taking the engineering course at St. 
Andrews Calvo, with the special intention of 
competing for a place in the Indian Public Works 
Department, at the examinations instituted about this 
time by Lord Stanley of Alderley, the Secretary of 
State for India. He took second place in the exami- 
nation of July, 1860, and proceeded at once to India, 
where he continued until 1887, doing, as we have 
said, most -effective work towards the material 
advancement of India. 

The first six months of his time was spent in 
Roorkee College, learning the language, and becoming 
acquainted with essentially Indian problems. His 
first appointment was assistant engineer in the 
Cawnpore military division, with special charge of 
the Futtegarh district ; and it is interesting to note 
that his first work was the erection of a memorial 
church there to commemorate those who had fallen 
during the Mutiny. In 1863 he was transferred to 
Oudh, being appointed assistant to the chief engineer 
and secretary to the Chief Commissioner in Lucknow; 
and two years later he became municipal engineer 
at Lucknow, and during his residence there recon- 
structed the drainage system, and built a bridge with 
three 80-ft. spans in brickwork across the Goomtee 
River. It was at this early period of his career that 
he became a member of the Institution of Mechanical 
Engineers. When at Lucknow, too, he designed and 
built a fine series of double-storied barracks. 

Mr. Bruce’s next move in the service was to Cal- 
cutta, where probably his most effective work was 
done. Many of the fine public buildings in that town 
are his design—the High Church, the Telegraph-office, 
the High Court, the Museum, &c., but his reconstruc- 
tion of the harbour is the most notable improvement 
effected. In 1870 he was promoted to the charge of 
the works, at a time when new Commissioners were 
constituted on the same general lines as the Mersey 
Board, and of this body Mr. Bruce became vice-chair- 
man and chief engineer. In 1873 the river works be- 
tween the town of Calcutta and the sea also came 
under the jurisdiction of the Calcutta Port Commis- 
sioners, and Mr. Bruce was called upon to recon- 
struct lighthouses, lightships, and to improve the 
channel generally. 1n 1884 his scheme for the exten- 
sive dock system was approved ; and this work, cost- 
ing 2} millions, he carried to a successful issue. 
These works need not be dealt with at any length, 
they were described at the time in ENGINEERING; 
peer f Mr. Bruce contributed a paper on them 
to the Institution of Civil Engineers, for which he 
was awarded a Telford Medal. He had joined the Insti- 
tution in 1873. 

Mr. Bruce continued in Calcutta until 1887, when 
on retirement he was presented with a valuable ser- 
vice of plate by the officers and servants of the Com- 
mission; but even after his return to London he 
held the appointment of consulting engineer to the 
Port Commissioners, and his memory will be cherished 
in the Indian city alike for his splendid work as well 
as for his genial society. In 1887, Mr. Bruce com- 
menced business in.London as a consulting engineer, 
and later assumed as er Mr. J. Angus, and since 
then the firm have done important work. Mr. Bruce 
was consulting engineer to the Delhi-Umballa-Kalka 
Railway and to the Assam-Bengal line, concessions for 


ad temporarily taken a country estate—at Brooklawn, | fo, 
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for India. He laboured long and unceasingly towards 
the establishment of iron works in India, and the re- 
sults are now being realised and will continue to flow 
from his efforts. He was also connected with the 
Rio Tinto mines, as a technical adviser, director, and 
Sr secdbagy gr Mr. Bruce had a very wide circle 
of friends, for although he did not take a very active 
part in the public proceedings of the institutions asso- 
ciated with the profession, he liked social life, and was 
a charming companion. 





STEEL RAILS. 

Art the 5 ed meeting of the Institution of Civil 
Engineers, held on Tuesday, April 10, Sir Douglas Fox, 
President, in the chair, two pa; were read, 

In the first of these, on “The Development of the 
Manovfacture and Use of Rails in Great Britain,” by 
Sir Isaac Lowthian, Bart., LL.D., F.R.S., M. Inst. 
C.E., the author traced the history of the development of 
wrought iron and steel manufacture, with icular 
reference to its emplo t for ama into rails. Com- 
parison was made of the relative loss of wei i 
steel rails due to wear in use. Experiments made by the 
repens in ne erg matrne fang minmriennge a 

comparative rapidi' e disappearance of car! 
and phosphorus from the liquefied metal, were then re- 
to. With regard to the properties of Bessemer 
steel, the author commented on the irregularity in the 
strength of rails produced from this metal. 

Results of i gemengy tests of rails, by fracture under 
a falling weight, were given. Rails rolled from the 
upper middle, and lower part of the ingot were compared 
in this manner, and also by chemical analysis. The 
results of an experimental investigation of the deflection 
of rails at various - of the train were given. These 
tended to prove that the deflection, and therefore the 
peers on the rail, diminished as the speed increased, 

he author referred to the extreme brittleness of rails 
after use, and also to the grinding effect of traffic on the 
rails. The molecular change brought about in rails b 
use, and the effects of the presence of phosphorus 
silicon in the material of rails, were touched u In 
conclusion, the author remarked that the durability of 
rails manufactured by the basic process had proved equal 
to that of steel rails manufactured from hematite ore. 

In the second paper, on ‘The Wear of Steel Rails in 
Tunnels,” by Mr. Thomas Andrews, F.R.S., M. Inst. 
C.E., the author investigated the effects of the deteriorat- 
ing influences peculiar to rails laid in tunnels, Among 
these were the increased corrosion of the surface of the 
rail, due to the action of moist chemical vapours, and the 
increased chemical action of the ballast on the foot of the 
rail ; the ballast, on account of its porous nature, absorbed 
the chemical vapours, and hence acted with increased 
deteriorative force on the rails. 

The author had made a careful examination of a rail 
which had done its life’s work in such a situation. The 
results of this examination were given, with reference to 
the mechanical, chemical, and physical changes which the 
rail had undergone during its life in the tunnel. The 
rail had been laid ina tunnel for seven years, on a ight 
ay of road having a falling gradient of 1 in 90, and it 

carried the main-line c during this time without 
fracture. The tunnel was about 1000 yards in length, and 
it was situated fairly near the sea-coast. It lay in a 
direction nearly north and south. This fact was pointed 
out, as the author had observed indications that magnetis- 
ation ex an influence tending to increase the cor- 
rosibility of steel in certain solutions. 

The rail, which originally weighed 84 lb. per yard, had 
lost weight at the rate of 2.8 lb. per yard per annum, and 
on the face the rail had worn down to the extent of § in. 
The chemical analysis showed that sulphur was present 
in considerable excess, but otherwise the com- 
position of the steel was excellent. The physical tests 
showed a very good result, the strength of the metal 
being normal, and an elongation of 27 per cent. being 
obtained. To obviate the excessive wear of rails in 
tunnels, the author advocated the employment of a 
heavier section of rail, with a wider wearing surface. He 
also expressed the opinion that, as a general rule, rails in 
tunnels should only be allowed to remain in the permanent 
way for respon in some cases only one-third) of the 
time _ is usually allowed for the colnay use outside 
tunne! 





SorocaBa.—Steps are being taken to provide Sorocaba 
with a good supply of water. The water is to be taken 
from the Valtarantim, and is to be raised to a certain 
height by meaas of turbines, 


HamsBurG.—The entrances of shipping at this port in 
the first three months of this year were 1,778,400 tons, 
as compared with 1,731,640 tons in the 

period of 1899. The clearances of shipping from the 
port in the first quarter of this year were 1,803,133 tons, as 
compared with 1,691,531 tons in the first quarter of 1899, 





Coat.—The  oeyy mk of coal exported from the United 
Kingdom in the first three months of this year was 
uetarasiee oa Serie car toe ea 
co! , an in 
corresponding period of 1808 The exports of coal to 
France have n i i 


y increasi 
amounted to 31.this year to 2,200,061 tons, as 
com with 1,815,813 tons and 1,579,421 tons ps aa 
tively, oe eer’, See See in the first thre 
months of this year for the use of steamers in 
foreign trade was 2,939,410 tons, as compared with 304 








both of which he obtained from the Secretary of State 


tons and 2,642,283 tons, respectively. 
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traction engine driving wheel with the ordinary rigid|it also never contemplated the working of large omni 
ROAD LOCOMOTIVES. t at 5 i, dieeisien’ will, in the immediate future, | buses. It was simply passed to promote the uso of what 
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the ‘Weight of Motor Wagons,” on page 355 ante, have in- 
duced me to send you 4 few observations on the limit to 
which your bo gr increase of weight should be allowed 
to extend. And also to call attention to the fact that there 
are other points of road locomotive legislation, besides 
this, that require readjustment; and which it may be 
useful to have generally stated, even although there may 
not be any immediate prospect of obtaining the relief that 
is obviously required. 

In the first place, I think that some further reference 
should be made to the all-important point of the neces- 
sary amount of bearing surface for the driving wheels; 
as the existing motor wagon, with its low narrow wheels, 
ig quite unsuitable for those “‘rural districts,” into which 
at present it seems so anxious to wander. And in order 
to have a suitable and universal basis of comparison, it 
is evident that the diameter of a wheel must be taken 
into account, as well as its breadth; for a ton on a 
3-ft. wheel 3in. wide, is obviously twice as severe 
on a road, as the same weight on a 6-ft. wheel 3 in. 
wide. And it is, therefore, quite indefinite to merely 
mention “inches of breadth per ton,” without this 
qualification, by which the practical results can be 80 
largely varied. And so as a general statement, we von 
take it that the breadth of a road wheel, per ton of load, 
must vary inversely to its diameter, in order that the 
pressure on the supporting surface may, on a soft 
thus be equalised. But on a hard bee this attempt to 
increase bearing surface by means of increased width of 
wheel, very soon attains a limit beyond which it is useless 
to go; for the reason that a common road does not make 
any approach at all to being a true plane, but invariably 
consists of a series of very irregular projections and 
hollows, formed on a surface which is curved, and which 
slopes rapidly away in a very uncertain manner, to each 
side of its course. — Y 

The accompanying Fig. 1 is an illustration of this, 
from which it will be seen that no amount of increase of 
width, will ever prevent the projection on the road from 
being crushed, if the weight on the wheel is sufficiently 
great. And the same nese to Fig. 2, where, if the 
weight is great enough, the inner edge will eH 
the surface, whatever the breadth of the wheel will be. 
If, however, a flexible tyre be used, as in Fig. 3, capable 
of a large amount of transverse, as well as other adjust- 
ments, these defects can be eliminated. However, with 
rigid wheels, on a hard road, there is a moderate breadth 
for any diameter, beyond which it is practically useless 


to go. 
With _ tyres then, on a hard road, the only way to 
increase the bearing surface is to enlarge the diameter ; 
as it is evident that 3 tons on the wheel in Fig. 2, will dis- 
tress the road twice as much, if the wheel is only 3 ft. in 
diameter, as it would if it were 6 ft. high, even although we 
make the small wheel twice as wide as the larger. This 
study of the question of road wheels might have a large 
amount of time devoted toit, which, however, cannot here 
be given. And so it will have to suffice to merely say 
that, for heavy work, the present motor wagon system of 
driving by a low wheel, is very objectionable for either 
hard or soft roads, as on a hard road, it concentrates all 
the weight and driving strain on one little portion of the 
surface, which it disintegrates; while on a soft road, it 
sinks more readily than one that is larger, rolls with an 
increased resistance, and more easily leads to flounderin: 
in the mire, from which it can only be extricated wit 
increased difficulty. 

In order to take cognisance of this means of driving by 
means of heavily weighted low wheels, it is probable that 
if the 3-ton limit should be raised, that then the motor 
wagon maker will be thrown upon some such provision as 
that in the 1878 Act, which states: ‘‘ A locomotive shall 
have the tyres of the driving wheels thereof, not less than 
2 in. in width for every ton in weight, unless the diameter 
of such wheels shall exceed 5 ft,, when the width of the 
tyres may be reduced in the same proportion as the dia- 
meter of the wheels is increased.” This Act did not con- 
template driving wheels smaller than 5 ft., but as such 
have come into use for heavy weights, the provision that 
the wheels may be narrowed for increases of diameter, 
will probably in the futuve be accompanied by the condi- 
tion that they must be aleo proportionately widened, for 
wheels smaller than this size. So that the 5-fo. wheel 
would thus become the standard diameter, at which to 
reckon the prescribed minimum width of tyres. 

Turning now to actual practice with traction engines, 
and always differentiating for any variation from a stan- 
dard diameter of 5 ft., as just stated—we find that this 
width of 2in. per ton, is always very largely exceeded ; 
the minimum width for any kind of driving wheel being 
4in., while many have 5 in., and otherseven more. The 
width of driving wheels, 4 ft. 6 in. in diameter, on the 
first of Thomson’s rubber-whewled road steamers, which 
was shown in ENGINEERING for December, 1867, page 579, 
and which was the first illustration of these engines that 
ever appeared—was 5 in. for each ton. While a “7 
common width for such engines made afterwards, wi 
5-ft. wheels, was 6 in. per ton; from which we see that 
their ability to pass over even the sand of the seashore, 
was quite as much due to their light loading as to their 

ssession of the rubber tyres, which, of course, could not 

me flattened to give increased bearing area, unless 
they rested on a surface sufficiently hard and firm to 
deform them. Moreover, the constant practice with ordi- 
nary traction engines is to continually go on increasing 
the bearing surface of the driving wheels by enlarging 
their diameters, by which means their relative width per 


ton can be greatly advanced over any of the figures 
given; and it may be taken that the salutavens width of a 





width. 

Taking now the motor wagons tested at Liverpool last 
year, we find that the widths of the driving wheels per 
ton of load—on the standard 5-ft. basis of computation— 
varied between only 1.8 in. and 1.1 in. for a light and 
err Se respectively. And we are therefore at once 
strack by the fact of the utter inadequacy of the carri 
for soft und ; as not one of them has even one-half of 
the traction engine minimum allowance. And yet how 
easy it is for even this latter engine to get into trouble 
when it leaves the terra firma of the high road to pursue 
its adventures in rural districts! And how then can the 
existing type of motor wagon, with its little narrow 
wh hope to bring that relief to the “‘distressed 
farmer,” for which he is supposed to be waiting until its 
arrival in the farmyard? For agricultural work, it is quite 
evident that the present design will have to be re-cast 
with much larger and wider wheels ; and for this a liberal 
increase of weight will have to be provided. _ , 

In order toascertain next what this prepestice weight 
might amount to, we commence 4 taking the following 
statement from the last reportof the Liverpool Self-Pro- 
pelled Traffic Association: ‘‘ Four tons of load, carried 
on the legal tare of 3 tons, at the legal speed of 5 miles 
an hour, is the maximum performance that has so far 
been obtained by a four-wheeled vehicle.” And then 
further as to future requirements, ‘‘ self-contained vehicles 
capable of transporting regularly loads of from 6 to8 tons 
at from 4 to 5 miles an hour, and up to 10 or 12 tons at 
reduced speeds, would shortly be available were a 4-ton 
tare sanctioned.” That is, thatthe present tare of 3 tons 
only allows 4 tons of useful load to be carried ; while if 
4 tons of tare should be allowed, that a paying load of 
even 12 tons would then become practically obtainable. 
But is not that an obviously incorrect conclusion to be 
put forward by the writers? For in this latter case the 
weight of material would have to be very largely increased ; 
the extra amount in the wheels, springs, and axles alone, 
being considerable. For the driving axle would have to 
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carry 14 tons, which would require wheels, only 39 in. 
high, to be 21 in. wide, on the basis of 2 in. per ton for a 
5-ft. wheel, while the front wheels at 33 in. high would 
be 11 in. wide ; which would lead to formidable propor- 
tions in the Akermann steering axle and gear. These 
dimensions might be taken for ordinary macadam, but if 
we attempt to apply the minimum traction engine width 
of 4 in. we then find that each driving wheel would 
actually have to be 42 in. wide. From which we at once 
see that the proposal to carry 14 tons on 39-in. wheels, 
is, for soft ground, impracticable; and that wheels very 
much higher than this would have to be used. But how- 
ever we modify the arrangement, how can one single 
extra ton of material be sufficient to comfortably cover 
all the possible contingencies of increasing the present 
load three times? Surely even one-half of the load to be 
carried, or 6 tons of material, would be required to pre- 
vent the designer of a 12-ton wagon from again getting 
into trouble with his proportions and weights, and so 
calling out afresh for the proverbial ‘‘ more.” 

However, another matter that the writer considers of 
more pressing importance than increasing the weight of 
motor wagons, is that of —s large omnibuses to run 
on the roads at useful speeds. For the motor wagon, La 
to 3 tons, has at t all the liberty that is requi 
for it; and in addition to that, it could, if desired, at 
once put to work under the 1898 Act, up to any size and 
weight that would be ticable. But the large motor 
omnibus cannot be put into any kind of useful work at all 
on account of its absolutely necessary requirements of 
weight and — In regard to this, it may perhaps be 
said that it the same opportunity under the 3-ton 
limit as the wi but this is not the case. Fora 40- 
ewe ge omnibus must of necessity be very much 

vier than the existing wagons. It requires’ a much 
longer frame ; a body having 7 glass windows, outside 
seats, and ascension ladders ; and a boiler twice as power- 
ful as that of the w So that if the m can only 
just keep within the 3 tons at present, it is evident 
that the omnibus must g° far over this weight. And 
to avoid any kind of risk with such a large number of 
people, it must also be a very substantial piece of work, 
considerably different in pattern from that suitable for a 
goods . And, in addition to all this, even if it 
were possible to get it within the 3-ton limit, it would 
still only be allowed to run at 5 miles an hour, which 
would be useless for passengers; so that the omnibus is 
worse off than the wagon. The 1896 Act makes no dis- 
tinction at all between various kinds of traffic. It evi- 
dently never intended to provide for the transit of ; 
it is merely by a fortunate accident that the “motor 
wagon ” has been able to find shelter within its fold; and 


ero — of 3 oo al ae 

nd so here is, in i a very e of engineeri 
usefulness, into which it is be bee: to alee oe a rg 
mercial scale, without contravening the law. And yet 
there would be a great opening for such omnibuses, for 
many places in which tramways could never be made to 
pay, and where they would offer advantages fairly com- 
parable with those given by even the most advanced 
electric tramway. For, as regards comfort, the omnibus 
would be made with very wide wood tyres, runni 
directly on the > system which it has been meevel 
makes, even at 20 miles an hour, a reasonable approach 
to a continuous wood pavement, while the seats inside 
and out would be luxuriously upholstered. As regards 
8 an omnibus is not delayed by traffic to anything 
like the same extent as a tramway car frequently is; and 
on a clear road it would run at any speed allowed by law. 
And as regards cheap fares, the omnibus could be put 
to work for a very small fraction of the money that would 
be sunk in the tramway ; and hence, even in outlying 
districts, could always well afford to run at truly popular 
prices. And yet the only objection, of an kind what- 
ever, to all this possible enterprise and work, lies in the 
mistaken limitations of a hastily passed law. 

A minor point that also requires attention is the regu- 
lation as to width. With horse-drawn wagons and omni- 
buses, measured over the naves of the wheels, this fre- 
quently extends to 8 ft., and a road locomotive may go up 
to 9 ft.; while, however, the Local Government rd 
prescribe only 6 ft. 6 in. This should be increased to 
accommodate the wide wheels of ee larger 
carriages, and we may suppose, would be allowed for, 
if a new Act should ever be passed. 

However, although it is quite feasible, and, indeed, an 
extremely simple matter, to make a self-contained omni- 
bus to carry even fifty it would yet probably 
be going beyond the supporting capabilities of ordinary 
common road surfaces, to make a self-contained wagon, 
with a flat platform floor, and therefore with low wheels, 
to carry a load so great as 12 tons, even without raising 
the question of the width of these wheels, and of its con- 
sequent ability to leave the high road. For while the 
omnibus, loaded, would always well within 10 tons, 
the wagon in the would actually weigh about 20 
tons, with 14 tons on a single pair of small ng ge | wheels. 
This proportion of weight might, of course, be altered by 
dividing the 20 tons equally amongst the four wheels; 
but this would lead to a lack of adhesion, which, with the 
ordinary proportion of loading, is even now deficient. 
The Liverpool judges expressing their desire for much 
more than the usually existing amount, say: ‘The 
importance of anys 4 as much as possible of the weight 
of the vehicle upon the driving axle cannot be magnified, 
and is seriously commended to the immediate attention 
of manufacturers. No vehicle has yet come before the 
pe which would not, under some conditions, have 

m more efficient had more adhesion been available.” 
And so they are thus a asking for at least 15 
tons to be placed on the two low wheels of the prospec- 
tive wagon, which would evidently thus become a very 
near relation to a loaded boiler trolley ; and the ever- 
observant road surveyor of the district in which this 
wagon worked, would quite probably consider that 7 or 8 
tons, carried on a single 3-ft. wheel, was more than suffi- 
cient to bring it within the ‘‘excessive weight” and 
** extraordi traffic” clauses of the 1878 Act ; and his 
certificate to that effect could cause a great amount of 
trouble. 

For such large loads as this, I consider that the work 
would be much better done by means of a small light 
road steamer, having flexible driving tyres which would 
be unslipping on either paved inclines or any other sur- 
faces ; and which would draw a suitable truck or trucks. 
For greasy paved inclines, smooth circular iron driving 
tyres will never be satisfactory, whatever practicable 

egree of loading may be hy to them. And hence the 
necessity for using suitable flexible tyres if the engine 
or carriage is to be kept in control, and prevented from 
slipping about sideways or even back on such sur- 
faces ; often in much worse condition than those experi- 
mented upon at Liverpool. By means of spare trucks 
very little time would be lost by the engine in either 
loading ar unloading—which would be very different 
with the expensive 12-ton wagon—and the steamer could 
quickly move the wagons into the loading bays, or in- 
stantly draw them out. Also, such an engine would 
never bogged on soft ground, or be unable to proces 
over a patch of newly laid road metal. It could take its 
load over any unmade ground, could visit a farm if re- 
quired, and could transport far more in a day than 
could by the low-wheeled ponderous, self- 
contained vehicle, whatever its practicable amount of load 
might be. Besides which, the small flexible-tyred steamer 
would not be limited to a maximum load, as the self- 
contained carriage is; and soon suitable roads it could 
take a paying load of even 18 tons or more, and so far out- 
distance the work of the motor wagon. There is not any 
mechanical difficulty at all in this manner of 
working, 7 trouble ba dg ever-O geal 
tuall ing up its nger, an ning, 
Ven: wan oe do this, and You must not do that, and 
10/. fine or imprisonment if you do! é 

Originally, speed was unlimited, and rates of 30 miles 
an hour were often attained in the days of Gurney, be- 
tween 1825 and 1830. Then in 1861 speed was limited to 
10 miles in the country and 5 miles in the town, which 
was reduced to 4 miles and 2 miles, respectively, in 1865. 





These remained the legal rates until 1896, when Jiberty to 
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run 3 tons at 14 miles was given, to be immediately re- 
duced by the Local Government Board to half that 
weight at only 12 miles an hour. And what we now yet 
require is not merely permission to use a little extra 
material in a motor wagon—useful as that would be, 
but liberty to proceed in a commercial manner with the 
motor wagon, the self-contained omnibus, and the small 
road steamer together, in such a reasonable manner as is 
accorded in every other country of the world, with the 
single exception of our own manufacturing England. 
that the smallest motor cycle, the ordinary motor a 
the largest motor wagon, the self-contained omnibus, the 
road steamer, the traction engine, the road roller, and the 
ploughing engine might all have equal chances of being 
put into practice in manners that would be suitable to 
their varying capabilities; and thus each of them be 
eventually allowed to drift into that particular sphere of 
usefulness, for which it should prove itself in actual work, 
to be the most suitable. 

And in order that this may be achieved, would not the 
following concessions be both necessary and sufficient to 
enable us to take possession of all that road locomotive 
land that still remains to be ssed, and which we are 
well able to do if only the existing legal restrictions were 


removed : 
For Goods Traffic. 
Weight of material up to 6 tons. 
Width overall . ase », 90in. 
aa ao as eS +» 6 miles, 
Used to draw only two vehicles, 
For Passenger Traffic. 

Weight of material ie . up to6 tons. 
Width overall ... ... sen os 
Speed for country omnibus... »» 12 miles. 


Yours sincerely, 
LronarD J. Topp. 
97, Queen Victoria-street, London, E.C. 








THE COAL-MINING INDUSTRY. 
To THe EpiTor OF ENGINEERING. 

Srr,—I have taken your publication for 20 years, and 
consider it about the best published, for the value of its 
information; hence why I write to point out the mis- 
leading figures you give this week re the above industry. 
I am sure you do not publish them with the idea of mis- 
leading the public ; but, as a matter of fact, they do. 

You say the men have worked an average of 5.67 days 
per week for the month of March, and that, therefore, 
the scarcity of coal does not arise from neglect of work 
on the part of the colliers. 

As one who sends in one of the returns to the Labour 
Office every month, let me point out to you that 5.67 
refers to the number of days the pits have been windin 
coal, and not to the number of days the men have wernt. 
The Labour Office does not ask for the information, and, 
therefore, cannot have it; and I doubt if the Labour 
M.P.’s would allow them to ask for it, as it is well known 
to them how badly the men are working. It is nothing 
unusual for collieries to have 25 per cent. of their men off. 


: Tam, &c., 
April 30, 1900. OnE INTERESTED. 








YACHT MEASUREMENT. 
To THE Eprror OF ENGINEERING. 
Sirn,—Judging from the wording employed by Mr. 
H. C. Vogt, M. Inst. Danish C.E., in a paper he recently 
read at our Institution of Naval Architects, on ‘‘ Yacht 
Measurement” (for racing purposes), ‘‘ with some remarks 
on the action of sails,” and judging from the discussion 
which followed, it would appear that the author of the 
paper and his audience are equally ignorant of the efforts 
made by others for several pone past in the same direc- 
tion. Mr. Vogt’s principa —_ is to introduce dis- 
Placement into the rating formula in such a manner as 
to put a premium on displacement. This has been 
preached incessantly, in season and out of season, in 
signed and — articles, in letters to the press over 
the signature ‘‘ Thalassa,” in signed and unsigned pam- 
phlets, in proposals to the Yacht Racing Association, in 
chapters on the “Rating Rule” in the Badminton Series 
on “Sport,” in conversations, and in endless private letters 
by Colonel Bucknill, ever since 1892, when he first saw 
t. Herreshoff’s pro’ noticed in the Field of 
December 17 of that year, viz, that the rating of racing 
yachts should be found by multiplying water length by 
_ root of sail and dividing by cube root of tonnage. 
late Mr. Dixon Kemp, as the then Yachting Editor 
of the Field, suggested, on December 24, 1892, that dis- 
placement should be used instead of tonnage—as a 
divisor. Neither Mr. Herreshoff, nor Mr. Dixon Kemp, 
followed up the subject with any persistency ; but ap; 
rently let it drop. Colonel Bucknill, on the contrary, has 
Worked at it ever since, and has suggested numerous 
modifications of the original proposal, one of which, so 
far as the divisor is concerned, has practically been 
sdopted in the new French rule, which is to come into 
‘ores next year—vide pages 178 and 179 of Badminton 
Yachting,” vol. i. 
_ On September 18, 1896, a careful analysis of the rela- 
a speed, sail area and oie oe ge was written b 
lonel Bucknill, and published in ENGIngERING. It 
a n worked out by Colonel English, Rear-Commo- 
hn R.E.Y.C., and a good mathematician. He based 
calculations on his own towing experiments with 
and on the late Professor William Froude’s 
a of separating the resistance due to skin friction 
that due to wave and eddy making. A summary of 
calculations and the conclusions arrived at by 
bin English, and of other matters and writings, was 
Published by Colonel Bucknijl gt Southampton, in 1897, 





and circulated privately to friends, fellow sportsmen, and 
yacht designers. A few abstracts from this pamphlet 
may be interesting at the present moment. ‘‘The result 
of the Y.R.A. rule will be small displacement for each 
class, very much over-canvased.” Colonel English... 
May, 1896. ‘Differences in midship section will not 
have much value under thisrule.” Jbid. ‘‘ A rule ought 
not to fetter design in any way beyond saying that a given 
weight of hull shall have a given —— power (deter- 
mined by previous experience) allotted to it . . . and if 
this be done I think that the type of boat which is a com- 
promise, but meets ordinary conditions, would be the re- 
sult.” .. . Ibid. 

‘From my trials the total resistance of the one desi 
Solent class of boat at ordinary racing speeds varies as the 
fourth power of the speed.” . . . Ibid. 

‘* Té the sail areas of two boats of similar type be made 
proportionate to the two-third power of their displace- 
ments,” it can be proved mathematically that “ thei: 
— vary as the twelfth power of their displacements.” 


‘* Hence the rule should be: 

_ (1). Fix the sail area for the boat of largest displacement 
in a class from previous experience. 

(2). Allow a boat of smaller displacement to carry two- 
third power of her displacement. 

(3). Allow a boat of smaller displacement time in accord- 
ance with the one-twelfth power of relative displace- 
ments.” 

This proposal amounted to a pure displacement rule, 
the class limit (1), the sail area (2), and the time scale (3), 
all crags being expressed in terms of the dis- 
placement. But it was too perfect. It assumed the boats 
to be of the same type, and this would only occur after 
the rule had been employed for many years and the best 
type under the rule demonstrated. oreover, the boats 
of small displacement in any class would be assisted by 
time—an assistance which they probably would not re- 
quire, in which event the rule would not encourage a 
healthy amount of displacement, but would favour light 
displacement freaks as much as any rule yet devised. 

t the time gee 1896) Colonel Bucknill, in cor- 
a a yn lonel English, said : 

“Tt is absolutely necessary to have the time scale and 
classification on continuous curves. .. .” 

**T donot see how displacement is to be found for boats 
over 30 ft. or 40 fb. . . .” 

‘I do not follow the argument as to length not being 
necessary in the rating of formula. . . .” ss 

‘‘T think it would be better to classify by a line or 
rating equal” (proportionate) ‘‘ to the two-third power o 
displacement and to limit sail on each boat to the square 
of her rating” . . . which would then, of course, be pro- 
— with the two-third power of her displacement. 

he proposal placed before the last general meeting of the 
Y.R.A. differs but slightly, and is an improvement, the 
classification and rating being simply =~ length of hull on 
water line which can be chosen in each class limit, so as 
to inconvenience present owners as little as possible, if at 
all ; and the allotment of sail being precisely the same as 
suggested in 1896, viz., proportionate to the two-third 
power of the yacht’s displacement. 

Colonel English replied, September 13, 1896, showing 
how length could be introduced into his proposals if so 
av oy but demurring as to the necessity. He also 


“Tt seems to me to be absolutely essential to any 
logical rule to devise some method of measuring displace- 
ment”... “‘ Every merchant vessel is practically sold 
by displacement, i.¢., to carry so much deadweight on a 
given draught, and there is no end of a wrangle if a 
vessel is, say, 20 tons short in 4000. The displacement is 
accurately calculated to a ton for every man-of-war, and 
I do not see why much difficulty should arise for yachts.” 
... “I agree with you that it would be much better 
not to make separate steps for classification . . .” 

Much of this and a great deal more was published in 
ENGINEERING on September 18, 1896, to which I refer 
Mr. Vogt if he desires to know the manner in which the 
problem of the measurement of racing yachts as regards 
displacement and sail area, has been most carefully worked 
out and examined by Colonel English (late Royal Engi- 
neers), who also read a paper early in 1896 at the Institu- 
tion of Mechanical Engineers, explaining the mathe- 
matics of his towing experiments. 

Although the resulting rules proposed by Colonel 
English do not appear likely to meet the requirements 
of racing men, many facts received elucidation during 
his examination which are most valuable. _ i 

The same can scarcely be said in connection with Mr. 
Vogt’s manner of attacking the problem. 

The only valuable portion of his Fae pag rule—the 
divisor—was made originally by Herreshoff in 1892, and has 
been recommended over and over again by others since 
that time. The proposal to rate yachts by their sail area 
—the numerator of Vogt’s formula—was made by Richard- 
son during the discussion before the Council of the Y.R.A. 
prior to the adoption of the length and sail area rule 
ia 1886, and was carefully examined, and its defects fully 
recognised and enumerated in the arguments of other de- 
signers. Itis true that these defects would be greatly 
modified by a displacement divisor; but the omission of 
length of hull—one of the most important apne! ope 
ing elements in a yacht—is an objection which holds,good 
ig a as forcibly as in 1886. ig ee . —- 
on displacement encourages greater lengt ull, as 
any added weight is better Seoveed for s in that 
manner than in any other. Hence, in all displacement 
rules extreme length of hull should be even more carefully 
guarded against than heretofore. It is, therefore, certain 
that Mr. Herreshoff’s rule of 1892, viz., linear rating to 


Hull, length, n/sail 








vary as y Dieplacsionn.. is greatly to be preferred to 


Mr. Vogt’s modification of it in 1890, viz , linear rating 
to eee aon NE OE i i 
vary as Da aoe and the contention of its author 


that (sail)? is a measure of the yacht’s stability, because 
it happens to be of the same algebraic form as that of 
the moment of stability is, to say the least of it, 

far fetched ; and in verity it can very safely be pr Bows 
that the sail area itself (and not its square) is the true 
measure of a yacht’s stability, for the reason that all 
yachts are canvased up to their stability, so far as their 
requirements necessitate—the cruiser being, of course, 
less severely canvased than the racer. 

That yachts in the small classes should be actually 
weighed to find their displacement was first proposed by 
Colonel Bucknill in 1896, and he has urged it ever since, 
and Mr. Vogt’s proposals to weigh large yachts do not 
oo to the engineer, as he appears to entirely neglect 
the friction of the cup pistons in the hydraulic jacks em- 
eeet for the pu A small floating dock would 
probably succeed if specially designed to record the 
weight carried at any given immersion, as also the 
ae pay of water held inside the dock simultaneously. 

uch a dock could Leprme § be usefully employed at any 
yachting centre, and thereby pay a good interest on the 
money so invested. 

Colonel me ge evidently considers that the designer’s 
knowledge of his yacht’s displacement should be em- 
ployed—if one may judge by the sentence already quoted ; 
and there cannot be any doubt that all modern designers 
know their yachts’ displacements within a very small 

in of error. Even if the boat does not float exactly 
on the designed water line, her displacement per inch of 
immersion at water line is known, and the calculated dis- 
placement can be corrected accordingly. The question 
therefore, with regard to large yachts seems to be: Will 
the Council of the R.Y.A. accept a designer’s certificate 
of displacement in the same way that the sailmaker’s cer- 
tificate is already accepted? Or, will the Council prefer 
the expense of some special dock or weighbridge for ——- 
yachts? If neither of these be acceptable, ib would 
appear that the weighing of boats to obtain their dis- 

ment, and a rating rule in which displacement is ‘a 
actor, or with which an allotment of sail area is ordered, 
can only be entertained by small yachts. 

If the Council were satisfied with a proportional dis- 
placement for the purpose of — measurement, ib 
might be obtained by the product of hull length and beam 
on water line, and the depth of imm mid-section 
measured internally at quarter beam. The latter measure- 
ment would, however, be most difficult to obtain with the 
required accuracy in the miniature fleet, for which the 
actual weighing machine is immensely to be preferred. 

We hope to see displacement introduced into the rating 
of racing yachts by one or other of the proposals available, 
any one of which would be a great advance on the type 
of measurement hitherto employed by our yacht-racing 
men in this, and, indeed, in any other country ; but it 
must not be forgotten that France has adopted a rule of 
the kind which is to come in force with the new century ; 
and we should not lag behind her. 


April 29, 1900, THALASSA, 





THE FLIP OR JUMP OF A GUN OR RIFLE. 
To THE Eprror oF ENGINEERING. 
_ Srz,—In your last issue, Mr. John Rigby gives some 
interesting particulars on the above subject, to which, 
with your permission, Sir, I will add afew remarks. ~ 
_ The springing of the hand of the stock has an important 
influence on the flip or jump of a gun or rifle. Light 
game guns, firing full charges, have known to shoot 
12 in. low at 40 yards range, this being caused entirely by 
the springing of the s It has been proved by ex- 
riment that a gun or rifle may be made to shoot high or 
low simply by gq crown Joy weakening the hand of 
the stock. Mr. J. Bridges-Lee in his article makes the 
following incorrect statement : 

‘* Double-barrelled guns and rifles jump so much away 
from the line of sight that the barrels are set at a con- 
siderable angle to each other with the object of compen- 
sating for lateral jump.” 

The principal reason for sea maps barrels together 
at an angle, is to com: te for the shortening and con- 
sequent springing of the barrel being fired. The action is 
as follows: The internal pressure in the barrel being fired 
causes circumferential ex ion, which induces a decrease 
in the length, the result being that the pair of barrels are 
sprang round towards the one being fired. 
matter was fully explained, and a series of experi- 
ments on the subject described, in your valuable journal 
about 15 years ago. 

I will conclude with the remark that problems in gun- 
nery require very careful handling even Deapetn 

Yours faithfully, 
: Horatio PuILuirs, 
Roedean, Brighton, May 1, 1900. 





Frencu Street Maxinc.—The production of rolled steel 
in France last year was 1,253,701 tons, as compared with 
1,174,075 tons in 1898. In these totals steel rails figured 
for 265,796 tons, and 242,806 tons respectively. 





Tae Execrric Licut ar SUNDERLAND.—Mr. J. F. C, 
Snell, electrical engineer to the Sunderland Town Coun- 
cil, has rted to the lighting committee that the 
profits on the corporate electric light undertaking durin 
the past year amounted to over 10007. Of this sum 7 
has gone towards the reduction of the rates, and there 
remains in hand a balance of 350/. The committee will 
decide shortly whether this balance is to be devoted to 
the reduction of the cost of the illuminant, or to building 





up a reserve fund. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 26. 

THE excitement in the stock market during the past 
week threatened to create a tumble in iron and steel 
quotations, but owing to the prompt denials by the 
representatives of all the great combinations this 
catastrophe was averted. It might have done no 
great harm as stock jobbers only would suffer. The 
American Steel and Wire Company, through its execu- 
tive head, announced a suspension of 12 mills, and the 
stock jobbing world immediately jumped at the conclu- 
sion that there was an over-production in the industry, 
and inferred that the same condition might be applied 
to all other industries, This foolish inference resulted 
in a temporary panic in the stock market, which fortu- 
nately has been overcome. A number of the represen- 
tative iron and steel interests contradict the statement 
of a tendency to over-production and declare that their 
order books are full at high prices, and that there is 
an enormous volume of business in sight. At the same 
time we are beginning to experience the effect of the 
increasing capacity which has been going on for 
months past. Productive capacity is closer to require- 
ment than for years, and for that reason large con- 
sumers are holding back in order to profit by what 
they believe will be lower prices within the next few 
weeks. Foundry and forge iron have weakened about 
1 dol. per ton within two weeks. Bar iron is 2 dols. 
to 3 dols. weaker ; skelp is declining ; plate dropped 
to 1.90 for ordinary plate at Pittsburg, but a combi- 
nation is in progress by which the full prices will be 
maintained, ere are heavy inquiries for structural 
material, orders for last week amounted to about 
100,000 tons, of which a large portion was for the 
Rapid Transit Tunnel at New York. The steel rail 
mills report a very strong condition of the market, 
with an abundance of inquiry from home and Trans- 
atlantic sources. A great deal of railroad buildin 
has been begun within 10 days, and it is underst 
that track laying will be begun on 40 or 50 systems 
during the coming 30 days. The hardware industr 
is recovering from its dullness. Vehicle and agricul- 
tural implement interests are also holding off in the 
hopes that prices will weaken a little. This holding 
po rede will do no harm, and prices are a little 
above the normal, and their return to normal figures 
will result in a broadening out of demand, which will 
bea good thing for all interests concerned. 








CANADIAN Bonuses,—There are three Bills before the 
Ontarie Legislature to empower municipalities to grant 
bonuses to enterprises for the establishment of iron and 
steel works in the province. One is a Bill to enable 
Collingwood to pay 1. to a company which pro 
to erect and carry on furnaces and steel works there. 
Another is to enable Fort William to carry out an agree- 
ment to aid the Mattawin Iron Company with a grant of 
10,0002, 





Tue Facrony anp WorksHops Biitt.—The Manufac- 
turers’ Section of the London Chamber of Commerce has 
issued to Members of Parliament and to various Chambers 
of Commerce and Employers’ Associations, a report “ its 
Parliamentary Committee on the provisions of this Bill 
They point out that the Bill largely increases the discre- 
tionary powers of the Home Secretary in respect of so- 
called dangerous trades and in regard to overtime exemp- 
tions, and submit that such powers should, in the interests 
of employers generally, be a matter of statutory enact- 
ment rather than dependent on the individual view of the 
Home Secretary for the time being. The section suggests 
various amendments in the Bill, and particularly in Sec- 
tion 15, relating to measures for protection against fire in 
factories and workshops. While there is no objection te 
reasonable precautions being taken for the safety of work- 
people, it is pointed out that to London manufacturers 
this section is the most serious in the Bill. Every factory 
erected since January 1, 1892, and ar 4 workshop erected 
since January 1, 1898, in which more than 40 persons are 
employed, must be furnished with a certificate from the 
London County Council that reasonable provision has 
been made for escape, in case of fire, of all persons em- 

loyed in storeys above the ground floor, or it must not 

occupied. This law the owner completely at the 
mercy of the London 5, ne for it gives it the 
power, not regulated by any bye-law, to exercise the most 
arbitrary authority. With regard to every factory erected 
before 1892, and every workshop before 1896, it is the 
duty of the London County Council to ascertain that the 
factory and workshop is peovided with reasonable means 
of escape, in case of fire, for all persons employed in 
storeys above the ground floor. But there is this essential 
provision that, in case of difference between the occupier 
and the London seg ea oy the question may be re- 
ferred to arbitration. There is no doubt that this provi- 
sion has been a strong defence of London manufacturers 
from the action of the London pa na Cound in _ 
ing costly and, in many useless ons, e 
anak Bi 1 pro) to give the London County Council 


the same power for old as for new factories and workshops; 
in other words, the power to decide whether any factory 
or workshop may continue to be used or not, a power 
which no public authority ought to possess. ‘he only 
protection manufacturers and owners would have is the 
existence of certain regulations issued by the Council, and 
they have no legal force. 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
FEBRUARY. Marca. APRIL. 
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In the accom ing diagrams each vertical line represents a market day, and each horizontal line 
represents 1s. ae cute of hematite, Scotch, and Gleveland iron, and Il. in all other cases. a 
price of quicksilver is ‘per bottle, the contents of which vary in weight from 70 Ib. to 80 lb. the 





metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 
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SIX-YARD DIPPER DREDGE. 


CONSTRUCTED BY THE BUCYRUS COMPANY, SOUTH MILWAUKEE, WISCONSIN, U.S.A. 
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Tuts dredge, which is illustrated on page 586 and on 
the present page, is one of a series, built by the 
Bucyrus Company, and possessing many points of 
interest. The great reduction in cost of dredging 
during the past few years, and the low price at which 
contracts are now taken, have been largely brought 
about in the United States by the use of these large 
and powerful dredging machines. Some years ago a 
3-yard dipper dredge, with 12-in. by 16-in. hoisting 
engine was Sonsidered advanced practice; but now 
they are built with 18-in. by 24-in. engines and a 
10-yard dipper; even this size is likely to be increased. 
This development has resulted in the cost of dredging 
being reduced to one-half of what it was eight or ten 
years ago. 

The dredge illustrated, and which was built by the 
Bucyrus Company, of South Milwaukee, is an excel- 
lent example of a modern dipper dredge of fair power 
and capacity. The hoisting gear is on the direct wire- 
Tope system ; the chain system of hoisting answers 
very well for smaller dredges, but for high power and 
speed, the hoisting chain becomes too large and 
cumbersome, Hoisting chains are also liable to break 
without warning, and when such a chain fails and 
leaves everything in the bottom of the river, consider- 
able delay, trouble, and expense are involved. Many 
experiments have been tried with wire-rope substituted 
for chain in the usual way, but the great wear on 
the rope, due to its speed of travel and frequent bend- 
ing, causes it to wear out rapidly, and the expense for 
renewal is quite equal to that of the chain. The Bucyrus 

mpany has therefore adopted the principle (first 
used and built by them for Mr. John Monae , M.E., 

ief Engineer, Harbour Commissioners of Montreal) 
of a single-part wire rope running at slow speed over 
very large sheaves, and to operate which the engines 
were geared up the necessary amount to give the 
requisite pull. In the dredge illustrated the hoisting 
finn is made of extra flexible plough steel, 24 in. in 
yaaa and the engines are 16 in. by 18 in., with 
Tht and gearing as illustrated in Fig. 2, page 586. 

* hoisting gears, as will be seen, are double for the 
sake of strength. They are each 9 ft. in diameter by 
di fen face, and drive a grooved drum between them of 

pe pa diameter, the smaller producing a heavy 
a at slow speed when the dipper is on the bottom, 
; — rope rapidly climbing to the larger diameter 

or the purpose of hoisting the dipper at speed. The 











effect of this is that the actual working speed of the 
dredge is very considerable, and this speed is further 
aided by the great freedom with which the dipper 
drops to the bottom and overhauls the wire rope. It 
will readily be seen that in the three-purchase chain 
dredge the dropping of the dipper must necessarily 
be slow, as it ios to overhaul the long and heavy 
hoisting chain. In this case the weight of the rope is 
practically a negligeable quantity, and the dipper drops 
with absolute Lacie and great speed, being con- 
trolled by a brake at the proper moment. To permit 
the dipper to drop freely through the water without 
too great impact, its door is made double with a part 
of its area opening inwards, so that it can pass through 
the water in its descent with slight resistance. 

The hoisting drum is driven by two powerful band 
friction clutches of a special type, designed and 
patented by Mr. A. W. Robinson. This type of 
clutch is one which has proved itself peculiarly adapted 
to the work, and its operation has been very suc- 
cessful, Although carrying such a Nad heavy load, 
the power can be applied either gradually or instantly 
at the will of the operator. It is frequently necessary 
or desirable to slip the friction clutches in order to 
ease the engines in case they become stalled. The 
two clutches are both actuated. by one steam cylinder 
attached to the main frame, directly in line with the 
shaft. The movement of this cylinder is controlled 
by a very small slide valve and compensating links, 
so that the motion of the piston follows the motion of 
a man’s hand in operating the lever. There is thus no 
necessity for any dashpot or oil cylinder, or other 
restraining mechanism. The two main pistons are 
keyed fast to the intermediate shaft, but only one 
of the hoisting gears is keyed to this shaft; the 
object of this is to allow the gears to accommodate 
themselves so that each will do half the load. 

Another speciality in the design is that no space is 
occupied upon the shaft by sliding collars or other 
devices requiring end motion, The hubs of the main 
hoisting gears are close to the bearings, and the main 
hoisting drum fits freely between them, and is lined 
with phosphor-bronze, so as to enable it to run loose 
upon the shaft. 

The illustration, Fig. 1, on page 586, gives a good 
idea of this m8 ft will be seen that all its — 
are well balanced and in good proportion. The boom 
is of steel 50 ft. long, and the wire-rope sheaves are of 








cast steel 8 ft. indiameter. The A-frame is also of 
steel and is stepped upon the upper deck on top 
of the spud casings in such a way that when the 
dredge is pinned up, the thrust of the A-frame is 
practically carried upon the spuds, and the stresses 
resulting from it are not transmitted through 
the hull, The spuds are of Oregon fir, 36 in. square 
in one stick 50 ft. long. hey are likewise 
operated by wire rope for movement in both direc- 
tions. There are two ropes to each spud, and both 
ropes are attached to a drum, which is fitted with a 
werful friction clutch and brake, and is operated 
am the main engines. In this way the entire power 
of the main engines is available for handling the spuds 
and for pinning up the dredge. Although the spuds 
are solarge and mi they can both be raised simul- 
taneously with considerable s all the operations 
of throwing the clutches and brakes being performed 
by steam; no racks and pinions attached to the 
spuds. The arrangement is shown in Fig. 1, on 
e 586, and Figs. 3 and 4 above. 
Phe swinging of the boom is effected by. independent 
engines, and by wire rope. The engines are geared u 
in such a way as to give ample power and teed, 
and the dredge when at work can readily make two 
dipper loads per minute from a depth of 25 ft. Steam 
is furnished 7 om cylindrical boiler of the Scotch 
marine type, ving two corrugated furnaces. The 
boiler is 10 ft. in diameter by 9 ft. 6 in. long. The 
hull is 38 ft. wide by 110 ft. long by 12 ft. deep, and 
is stiffened by two internal steel trusses. 

Altogether, this dredge is an excellent example of 
its kind, and all the details have been very carefull 
and satisfactorily worked out. It has been at wor 
during the season of last year near Detroit, and we 
understand it has given satisfaction from the start, 
there having been no breakdown or mishap of any 
kind. The dredge was built from designs of Mr. A. 
W. Robinson, M. Amer. Soc, C.E., the engineer of the 
Bucyrus Company. 





Havre Tramways.—The number of po carried 
upon the Havre tramways in 1898 was 11,763,992, as com- 
with 11,131,363 in 1897 ; 9,659,754 in 1896; and 
670,227 in 1895. The revenue acquired in 1898 was 
56,468/., as compared with 55,3177. in 1897 ; 46,115/. in 
1896 ; and 42,214/. in 1895. The lines are worked by elec- 
tric traction. 
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INDUSTRIAL NOTES. 


Tue fortieth annual report of the Carpenters’ and 
Joiners’ Amalgamated Society, just issued, extends 
toa volume of 436 es, full of minute details relat- 
ing to the union. In reviewing the year 1899, atten- 
tion is called to the fact that the expenditure ex- 


ceeded that of the previous year by 16,473/., of which | T 


increased amount 11,6062. was expended on trade 
—— alone. It was not a year of great strikes, 

ut it was what the report calls ‘a turbulent one” 
from beginning to end. There were numerous dis- 
putes, mostly in places where wages were low, and the 
conditions of working were not up to the level of other 
districts, resulting in eg as to working rules, 
the least satisfactory of which, the report states, were 
attempted to be thrust upon the members by the 
central federation or associations of the employers, and 
which the members of the society resisted, with the 
sanction of the council of the union. Of course, there 
is another side to this—the employers accuse the men 
of trying to enforce rules injurious to the trade. 
These naturally opposite views eventuated in disputes 
and stoppages of work. The total cost of those troubles 
was 20,3071., the largest amount that the society ever 
expended in one year on labour disputes. 

As a set-off to this increased expenditure the report 
says that large numbers of new recruits joined the 
society, no fewer than 10,682 joining in the course 
of the year. At the commencement of 1899 there 
were 774 branches, with an aggregate of 56,634 
members ; at its close there were 61,781 members, a 
net gain in the year of 5147 members after allowing 
for deaths and exclusions through arrears. This in- 
crease beats the record of any previous year, and is 
regarded as most satisfactory. 

The total income of the society in 1899 was 
150,653/. 2s. 6d. Of that total 140,294/. 7s. 9d. was 
from contributions, levies, &c.; 4827/. 13s. 5d. en- 
trance fees, &c.; 3625/. 2s. 2d. interest on cash and from 
investments, sale of reports, &c.; the balance being 
miscellaneous receipts. : 

The total expenditure amounted to 122,835/. 0s. 10d. 
The chief items in this large sum were expended on 
— benefits, apart from the amount spent in 

isputes, before referred to. The cost of unemployed 
benefit, inclusiye of fares, sending men to situations, 
&c., was 15,341/. This is a large amount consider- 
ing the state of trade; it was rather larger than in 
the previous year. Sick benefit cost the societ 
33,4132. 7s. 1.; accident benefit, 3495/.; medical certifi- 
cates, 979/.18s. 8d.; and sick stewards, 12327. 16s. 10d., 
all of which amounts had to do with the health of 
the members, as in a friendly society. The next large 
items were for superannuation benefit, the total cost of 
which was 16,267/. 19s. 6d. in the year, and funeral 
benefit, 5806/. 14s. 6d. Tool benefit was large, many 
disastrous fires having taken place; the amount so 
paid was 2905/. 19s. 8d. The benevolent grants to 
members in distress and to other trades, amounted to 
4462/. 7s. 6d.. All these amounts came under the 
head of provident benefits, in addition to the total 
—_ of 20,3077. expended in support of trade privi- 
eges. 

The cost of management is necessarily large in a 
union with 774 branches and an aggregate of 61,781 
members. Secretaries’ salaries for all branches and 
general office amounted to 35701. 2s. 3d.; treasurers’ 
salaries to 1516/. 7s. 10d.; other branch officers 
and committees, 2157/. 17s. 1d.; auditing accounts, 
7351. 4s, 1d.; rent, fuel, gas, taxes, cleaning, and re- 
pairs cost 2341/. 12s. 10d.; banking expenses for 
the year, 332/. 17s.; printing and stationery cost 
3154/. 1s. 4d., but a portion of this came back for 
reports, cards, &c.; postages, parcels, money orders, 
and telegrams cost 1058/. 14s, 6d.; and insurance, 
2/. 17s. 6d. The law expenses amounted to 1415/. 9s.; 
and defalcations to 703/. 4s. Delegations and meetings 
of the executive council cost 701/. 6s. 5d.; and sum- 
moned meetings, 388/. lls. 7d. The meetings of the 
American Council cost 40/. 19s. 6d.; the Australian, 
24. 3s. 6d.; and a general council of the latter, 
237. 10s. 6d. The es Congress and grants to 
the Parliamentary Committee and the Federation of 
Trades cost 168/. 3s. 10d. Various kinds of property 
purchased for the use of the branches, &c., amounted 
to 234/. Ils. 4d. The remainder consist of several 
small items, details of whic: are given. 

The cash balance at the close of the year was 
200,530/. 13s. 2d., the total worth, inclusive of pro- 
perty, houses, and goods amounted to 206,738/. 9s. 6d., 
or 3). 6s. lld. per member. Of the total balance, 
118,931. 16s. 10d. was held by 771 branches, the 
general office, and the Australian and American dis- 
trict offices, while 81,5987. 16s. 4d. was invested in 
corporation bonds or other public securities. The 


latter amount is regarded as a reserve fund for 
provident benefits, such as superannuation, sickness, 
accidents, &c. The cash balances are in the Post Office 
savings banks, or other banks available at short notice 
in case of need. 

The 
during 


aggregate amount paid as benefits to members, 
the forty years of the existence of the society, 





is shown by the following Table, the cost per member 
being also given : 











Total (Amount per 

Character of Benefit. Amount. Member. 

£ £8. d. 

Unemployed benefit 574,864 7.3: 

‘ool benefit .. Ja 47,155 2465 

Sick benefit .. 496,319 BS 7:7 
Funeral benefit 89,201 44 

Accident benefit ¥ 47,965 264 
Superannuation benefit .. 129,983 6 2 
Trade privileges—disputes 193,490 9 2 

Benevolent grants .. ° 30,747 1 311 

Grants to other trades 25,601 4 3 

Aggregate -| 1,635,825 7615 8% 











This is a worthy record for a trade union. The 
actual amount spent on disputes is comparatively 
small, when it is remembered that the primary object 
of the society is the maintenance of trade privileges. 
The cost of superannuation benefit was 5s. 3d. per 
member for the whole year; the highest amount so 

id in any one year was 5s. 6d.—in 1896. The two 

nefits which cost most are ‘‘unemployed ” and ‘sick :” 
the former, in 1879, cost 11. 12s. 9d. per member in 
the year; the latter, in 1893, as high as 15s. 3d. in 
the year. 





The American Federationist for April, just to hand, 
gives us a glimpse of the American trade and labour 
unions, and how they proceed with their organisa- 
tions. It is handsomely got up, with an emblematical 
design on the front cover which surpasses anything of 
the kind in British trade union reports. The motto is 
—‘* A bond of silk stronger than brass or steel.” It 
et a reproduction of the photographed group of 

elegates at the last Trades Gangocee at Plymouth, 
with views of the Guildhall, exterior and interior, 
where the sittings were held. It contains an article 
descriptive of the recent formation of a Federation of 
Trade Unions in this country, some “ British Labour 
Notes,” various reports and articles. One of the 
editorial articles is headed, ‘‘ Wage-earners, beware !” 
The warning is directed against persons not in the 
ranks of labour—that is, of the wage-earning class, 
who, since the popular development of trade unions, 
have endeavoured to foist themselves upon the labour 
organisations, and the article says ‘‘the purpose sought 
by them is not calculated to promote the welfare 
of the cause for which the organised labour movement 
stands.” The same thing has been manifest in England 
of recent years, with results not always favourable to 
labour. The writer then calls attention to the fact 
that ‘‘all trade and labour unions under the banner 
of the American Federation of Labour are com- 
posed exclusively of wage workers, men who work for 
wages, and the exclusion of others does not necessarily 
reflect upon them.” Such outside men are reminded 
that if they sincerely sympathise with labour, they 
can show it by assistance outside the organisation 
better than they can by seeking to become members. 
In an address to the trade and labour unions, signed 
by the President and Secretary of the American 

ederation of Labour, they are urged to extend their 
organisations, as the best means of advancing the 
interests of the workers. On May Day, Independence 
Day, and Labour Day, they are advised to hold meet- 
ings and public demonstrations, especially to support 
shorter hours, with the object of ultimately gaining 
the eight-hours day in all trades in America. 





The settlement of the dispute with the card-room 
hands, ere the close of last week, was received with 
t enthusiasm in the Lancashire districts. The 
ispute was with a section only, called the ‘‘datal,” 
or make-day-wage hande, who demanded 10 per cent. 
advance, or 5 Jog cent, beyond the general concession 
previously made. The conference was brought about 
mainly by the offices of the Mayor of Oldham, 
Mr. John Hood, but there was not any strong dis- 
position on the part of employers to risk a cessation of 
work, in which not, only those directly affected by the 
dispute, but thousands of others would be indirectly 
affected by the stoppage of the mills. At the con- 
ference it was pointed out by the employers’ repre- 
sentatives that the great objection on their part to the 
proposed advance was the invidious position in which 
it would place a few men in comparison with the large 
majority. As theextra 5 per cent. was intended to 
do away with a long-standing grievance, practically 
dating from the Brooklands agreement, the employers 
considered that the matter should have been the sub- 
ject of separate negotiation, and not form part of the 
general advance. Moreover, it might become a pre- 
cedent, and the same hands might make some similar 
demand in the future. In the end terms of settle- 
ment were agreed upon to avoid friction in the future. 
The two ies agreed to strike out a sentence in 
Clause 4 of the Brooklands ent bearing upon 
this question. The whole of the operatives are now, 
by the deletion of that sentence, under one arrange- 
ment with to advances or reductions in 





It will also help to pave the way for the establishment 


of a permanent board, which is still under considera- 


tion. The outburst of enthusiasm by reason of the 
settlement shows how the operatives ed & pos- 
sible rupture. It was not merely that the concession 
was made by the employers, but the fact that a cegsa- 
tion of work was averted. hen the announcement 
was made at a great meeting at Ashton, cheer after 
cheer was given, the name of the Mayor of Oldham 
being hailed with enthusiasm. 





The engineering trades throughout Lancashire con- 
tinue to be well employed, there is indeed, very little 
change in the position in this respect. Exceptional 
activity is maintained generally on work in hand, and 
the reports of trade unions show full employment for 
all sections of workmen. This applies to all the chief 
branches. In the iron trades the market has been 
somewhat unsettled, the effect of which has been to 
check business of any weight being put through. 
The possibility of American iron ming a serious 
competitor is one of the causes of hesitancy, but it is 
thought that the reports are exaggerated to depress 
English brands. Still it is reported that a number of 
sales of American pig iron have been effected, and it 
is said that larger quantities are offering for delivery 
ere the close of the year. But local makers’ prices 
are still firm, though some sales have taken place 
below the full figures. In the finished iron trade 
prices are stronaly maintained, in spite of the fact 
that only a small weight of business of late been 
put through. The steel trade has also been unsettled, 
American competition being the cause. Nevertheless, 
on the whole, the position is not unfavourable, nor are 
the prospects, so far as can be seen, discouraging, 





In the Wolverhampton district, new business, it is 
reported, continues to flow in, and merchants offer 
freely for various classes of rolled iron for delivery 
during the current quarter. But the manufacturers 
are very chary of accepting orders except at full rates; 
having a of orders in hand, they can afford to 
wait. rs, hoops, and strip iron are in good demand, 
and there are large inquiries for boiler-plates, angles, 
girder and other sectional iron for bridge-making pur- 

s. Black sheet makers report a steady demand 
or working up sheets and galvanisers’ doubles ; but 
there is room for improvement in the latter branch. 
Prices generally are firm, with no change from quarter- 
day. Sietieanteens appear to have been adversely 
affected by American producers, as some steels have 
receded to the extent of 2s. 6d. per ton. Pig iron is 
in great demand; some works find a difficulty in 
obtaining sufficient for their requir ts. All cl 
of finished iron maintain full rates, with a firm tone as 
to future deliveries. The general branches of iron and 
steel-using industries continue fairly busy, with here 
and there some complaints as to quietude. Engineers, 
ironfounders, boilermakers, tankmakers, bridge and 
girder constructors, smiths, and hammermen are well 
employed, very few indeed being out of work in com- 
parison with the whole, and some that are out of work 
may be so from causes other thanslackness. Dearness 
of fuel and of raw material have naturally affected some 
branches, but not to the serious extent of throwing 
the workers out of employment. There are no serious 
labour disputes on hand, or pending, so far as we can 
see. The disposition is on all sides for peace ; and 
hence the relations between capital and labour are 
more friendly than they were when trade was less 
flourishing than it now is. It is the output that is 
required. On all hands, the complaint is that the 
supply falls short of the demand, and therefore a 
stoppage of work is regarded with more dread than it 
was when there was no pressure for supplies. 


In the Birmingham district a — tone has been 
manifest in the iron market, though the new business 
coming forward is not so plentiful as it was some 
weeks ago, and in some instances prices are somewhat 
weaker. But as makers generally have enough orders 
on their books to carry them over most of the quarter, 
the fluctuations in prices do not affect them very much. 
For marked iron there seems to be no diminution in 
the demand at full rates, and there is a heavy output 
in this branch of the iron trade. In unmarked iron 
there has been some underselling, and the subject was 
brought up at the meeting of the Unmarked Bar 
Association. But it appears that the firms in ques- 
tion were not members of the Association, and there- 
fore no action could be taken. One was said to be 
only recently embarked in the trade, another was 
stated not to be a regular maker. The members were 
all loyal to the association, full _— being adhered 
to in all cases. ‘There is a good demand for all classes 
of iron, and no prospects of lower prices at present. 
It appears that the rules for a Federation of Bar 
Makers’ Associations have been approved, and will be 
submitted to a meeting to be held in Manchester at an 
early date, when the federation will be launched. 
Yorkshive Shropehire, cod the Midland “Aesocition=. 

orkshi ire, i ssociations. 
There has been a good demand for gas and water tubes, 
the latter being wanted in large quantities for South 
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Africa. The bedstead trade is quiet. The demand 
for galvanised sheets is good, the black sheet branch 
is quiet. The steel trade is and has been very brisk. 
The engineers, ironfounders, boilermakers, smiths, 
&c., continue fairly busy, very few men out of work. 
The major portion of the other iron and steel-using 
industries, and of other metal-using industries, are 
fairly well employed ; but in some there are complaints 
of slackness. Generally, however, there is not. much 
to complain of in respect of employment. 


The strike of some 300 labourers at Woolwich 
dockyard last week throws a aide-light upon the 
question of an eight-hours’ day as regarded trom the 
workmen’s point of view. The men had been doing a 
good deal of overtime recently owing to the war in 
South Africa, but the pressure being over the men 
were told to revert to the eight hours. There was a 

ood deal of discontent as to this, and the men pro- 
ceeded to hold a meeting, but were told that no meet- 
ing could be pecusistel on the premises; they must 
either return to work or leave the yard. Some sixty 
or more resolved to remain, but about 300 went out- 
side to hold a meeting, where delegates were appointed 
to wait upon the officer in command, with terms and 
conditions. He refused to discuss terms ; those who 
liked could go to work, others could have their money 
at2p.m. At that hour the gates were closed, and 
the men were admitted six at a time and paid. Their 

laces were soon filled up, and they went away sadder, 
if not wiser, men. They think an eight-hours day 
excellent, with plent of, overtime at higher rates— 
but that is not an eight-hours day. 


The May-Day Labour Festival at the Crystal Palace 
on Tuesday was intended to be the greatest Interna- 
tional Labour Demonstration ever known. There were 
great preparations for amusements, in addition to those 
arranged by the Palace Company. The committee 
nae for seven platforms, two resolutions — 
agreed upon, sending fraternal greetings to labour al 
over the world, and demanding an eight-hours day, de- 
cent housing accommodation, old age pensions, universal 
adult suffrage, with second ballot, and payment of 
members and all official election expenses. It will be 
observed that the nationalisation of all the means 
of production, distribution, and exchange did not find 
alee in the programme. 





The Factory Acts Amendment Bill seems likely to 
be a most contentious measure, judging by the 
criticisms on the Bill and by the proposals for its 
amendment. At a conference held last week, the Bill 
was denounced as a retrograde step. The Master 
Bakers want the withdrawal of Section 23 as to 
underground bakehouses, Laundry proprietors con- 
demn the sections relating to the laundries. The 
Parliamentary Committee of the Trades Congress ask 
for extensive changes. All these will render it 
difficult for the Government to carry the Bill. Some 
of the unions of large and important industries require 
more drastic provisions ; so that between those who 
regard it as too drastic, and others as not drastic 
enough, the Bill is in danger. 





What threatened to become a strike in the building 
trades has been averted. The carpenters and joiners 
gave notice six months ago that they required an 
advance of ld. per hour. The employers offered 3d. 
per hour, and at a conference held last week the offer 
was accepted, and a new clause in the conciliation 
agreement was suggested, which may avert other 
disputes. It seems probable now that the conciliation 
scheme will be approved. 


The master builders of Bolton have offered to 
advance the wages of the joiners a $d. per hour 
if the men will forego the demand for a reduction of 
working hours. This offer is relegated to the workmen 
for consideration and decision. 





The ballot taken respecting the millmen’s wages in 
the Welsh tinplate trade has resulted almost unani- 
mously in favour of the men’s demand for an increase 
of 5 per cent. 





The strike of compositors at Amsterdam caused a 
stoppage of some newspapers, and partially so of 
others. It is stated that a lock-out was decided upon, 
but a fresh conference is called. 





The dispute in the Potteries eventuated in a lock-out 
of, it is said, about 20,000 operatives on Saturday 
ast, the demand for a 10 per cent. advance beiog 
refused by the manufacturers. The operatives have 
tesolved to stand firm and fight the matter out. It is 
to be regretted that conciliation was not able to avert 
& stoppage of so many workers. Conciliation used to 
be popular there. 





The strike of patternmakers in the Leeds district 
still continues. The statement, in our issue of the 
20th ult., that it had ended in an advance of 4d. per 





hour, was founded on inaccurate information. No 
communication has taken place between the masters 
and the men since the strike commenced. 





ROAD LOCOMOTION.* 


By Professor H. S. Hetx-Snaw, LL.D., F.RS., 
Member, of Liverpool. 

THERE are strong reasons for thinking that the subject 
of mechanical propulsion upon common roads has now 
reached a point when it deserves the very careful con- 
sideration of mechanical engineers. The idea of bringing 
the matter generally before the Institution for discussion 
is due to our President, whose far-reaching judgment 
will be admitted by all, although possibly not the wisdom 
of his choice of an exponent for the subject. 

The title of this paper must be admitted to be v 
comprehensive, but it seems that what is needed at this 
time is a discussion of the general principles of the engi- 
neering features of the question, rather than a detai 
description of any peetone system. 

For many years the uses and importance of the traction 
engine have become more and more recognised, and its 
possibilities in connection with the present war have quite 
recently been brought very strongly before the public. 
This engine, the work of which covers only a portion of 
the field for mechanical pees on roads, has been 
very fully dealt with before this Institution and else- 
where ; and it will be, in the first place, instructive to con- 
sider what has led to a general revival of a movement for 
lighter road locomotives, which, about seventy years ago, 
in the days of Hancock and Gurney, reached a point that 
for a time appeared to be leading to permanent results of 
the most important kind, but which ended in complete 
failure. In one sense this revival is undoubtedly due to 
the passing of the Locomotives on Highways Act in 1896, 
previous to which, for more than twenty years, a law had 
existed which might be known as the “Man with the 
Red Flag” Act, which made it impossible for any self- 
— vehicle to proceed at a rate of more than 4 miles 
an hour. The immediate cause of the passing of this Act 
was the attention aroused in this country by the success- 
ful introduction of the motor vehicle for purposes of 
pleasure in France, where the red flag was not at any rate 
used specially for obstruction on highways. This freedom 
from legal restriction enabled an enterprising paper, 
Le Petit Journal,” to —, in 1894, a trial of motor 
vehicles between Paris and Bordeaux, over a distance of 
more than 700 miles. These trials proved conclusively 
the great possibilities of motor vehicles, and attracted 
much attention in this country, where, after the first exhi- 
bition and trial in England, which was originated by Sir 
David Salamons in 1895 in the grounds of the Local Agri- 
cultural Society at Tunbridge Wells, successful measures 
were taken to obtain a more enlightened legislative treat- 
ment. We must, however, look deeper for the real causes 
of the present movement, which can be traced to the 
gradual feeling amongst all classes of the community that 
modes of transport, both for purposes of pleasure and 
business on the roads, had not kept pace, or, indeed, had 
made little pon at all, compared with the great 
changes which had been effected in speed, comfort, and 
ag yg > > ee of oe by rail. : 

Mr. Samuel W. Johnson, speaking of the pi te) 
railways in his Presidential fry rem | before this Fstitu- 
tion, showed that in thirty years the annual train-mileage 
had increased from 200 million to 350 millions, and re- 
marked that ‘‘ Our iron roads are the arteries and veins 
of the nation.” Pursuing this very true and strikin 
analogy farther, it may be said that the capillaries an 
smaller blood-vessels are in their nar just as important 
as the larger veins. Now, while the railway arterial 
systems have developed enormously and satisfactorily, 
ens is still much room in ent modes of he gpm 
and distributing goods, for improvements which woul 
materially benefit the trade and commerce of the 
country. 

Railways are undoubtedly the cheapest system of land 
carriage for es distances, but there is a minimum dis- 
tance below which the disproportion between haul 
and terminal charges operates to their detriment. This 
feature of railway transport, and the serious consequences 
of “breaking bulk,” are exhaustively dealt with in an 
interesting and important report, published in 1898 by 
the Special —_ we mmittee of the Liverpool 
Incorporated Chamber of Commerce ; in which report it 
is made evident that Liverpool in particular suffers 
from these causes, and what is true of Liverpool is pro- 
bably true of other great commercial cities. mr oy 
and terminals exceed the haulage charges over short dis- 
tances by rail, while they become only a very small 
percentage of the whole when the distances are consider- 
able. It must be obvious that a motor vehicle, which 
can travel from any one point to the other, which absorbs 
the short cartages into one straightforward journey, and 
which absolutely eliminates railway terminal nore 
has a wide and promising scope for application. % 
Alfred Holt, one of the leading shipowners of the 
country, bas for many years pose the necessity of ob- 
viating these terminal charges, concerning which he 
states that the matter of handling is a ‘“‘giant, and the 
transport a wharf, and the giant is daily growing larger, 
and the dwarf smaller.” 

The relation between these two charges may be shown 
in a very striking bagpeeer Be plotting the terminal and 
conveyance cha: worked out in pene r net ton- 
mile, teken from the Government Blue Book of 1892, 
dealing with the rates and charges, and is given in Fig. 1 

* Paper read before the Institution of Mechanical 
Engineers. < 

+ See ENGINEERING, vol. Ixv., page 611. 





( 598), This curve shows clearly that up to 40 miles 
there is a field for a system of conveyance in the work- 
ing of which terminals are not incurred, and it will be 
at once appreciated by ey pe a 

Apart from these considerations, there can be no doubt 
that with the rapid means for communication of ideas 
by telegraph and telephone, and of passengers and 
by means of the railway, the general want is felt of a 
more speedy means of transport by road. The ‘great 
improvements which are needed in our road traffic have 
been set forth by Major R. E. B, Crompton, R.E., at 
present in South Africa, and one of our old members, in 
a popes read by him before the Automobile Club, in 
which he clearly shows the vast and beneficial changes 
that the general introduction of the motor vehicle would 
effect in the relief and expedition of traffic in our cities, 
and especially in the Metropolis. 

Nor must the hygienic considerations be overlooked. 


ry | This subject has been ably dealt with by Mr. Shrapnel! 
Self-Pro- 


Smith, Honorary Secretary of the Liverpool 


-" — Traffic Association (to whom the author is in- 
e 


bted for valuable assistance in many points dealt 
with in this paper, and particularly in connection with 
the final section). In his paper, read before the Congrees 
of the Sanitary Institute at Birmingham in 1898 he 
points out that with motor vehicles, not only will our 
streets be less offensive, especially in summer weather, 
but exposed food-stuffs will less frequently afford a nidus 
for organisms conveyed by disseminated particles from 
the roads ; and further, that the noun ee effect of 
the horses’ hoofs, which accounts for most of the dust of 
summer and the pasty slime of winter, will be to a great 
extent obviated. The sanitary advantages of the motor 
vehicle have also been ——— and strongly urged by 
many medical officers of health and surveyors to municipal 
and urban councils. This shows, then, what forces are at 
work urging us, both for light and heavy traffic, in the 
direction of utilising more efficiently and with mechanical 
power the 100,000 miles of road which we possess in this 
country. 

From this side of the question we naturally turn to con- 
sider the difficulties of the problem, and it must at once 
be admitted that these difficulties are very great. The 
author has frequently seen the subject referred to as a 

uestion of mere mechanical detail, and the praca of 
the railway locomotive mentioned asa proof that these 
mechanical difficulties will be easily and rapidly overcome. 
Moreover, the whole blame for small progress made, and 
for previous failure, is often thrown upon restrictive Acts 
of Parliament. The truth is that the argument of the 
railway locomotive, so far from giving any grounds for the 
hope of an easy solution of the problem of road locomotion, 
really tends in the opposite direction. In the first place, 
railways are one of the most striking examples of the nature 
of mechanical progress first pointed out by Reuleaux, 
that machines me more and more perfect as their 
restraint by what is called ‘‘ pairing” was more com- 
pletely effected ; ¢.¢., as the mechanical boundaries com- 
pelled the Dede to move with more certainty under re- 
quired conditions. The provision of a suitable track, = 
which the train moves and by which its motion is guided, 
is the real secret of railway development. Hence it is 
that with a steel wheel rolling upon a hard smooth track, 
a continuous increase of weight and of tractive force, 
together with increase of speed, is enabled to be obtained. 
The conditions of the historical ‘‘ Rocket” were a weight 
of 6 tons, a speed of from 20 to 30 miles an hour, and a 
load of 20 tons ; while the modern locomotive and tender 
together weigh 100 tons, having a speed of over 60 miles an 
hour, and drawing a load of 300 tons. Now this result has 
been obtained by increasing the number of wheels, until the 
locomotive and its tender may have the weight distributed 
over from 16 to 20 wheels, each resting upon a hard smooth 
surface of contact ; whereas the motor vehicle, at any rate 
at present, is limited to four wheels, which have to run 
upon an uneven surface which, if it is hard, intensifies the 
action of shocks and vibrations, and if it is soft, causes an 
enormous amount of resistance. The load thus being on 
four wheels, both this sinking and shock are magnified as 
the load is increased ; and therefore inventive effort has 
been naturally almost entirely directed to lightening the 


28 | working parts for obtaining a given power, and this cor- 


respondingly diminishes the tractive adhesion which is a 
necessary feature for successful working. In short, the 
conditions of the — are such as to involve improve- 
ment exactly in the mg direetion to that in which 
the railway locomotive has been successfully developed. 

No doubt the progress of invention will ever increas- 
ingly enable a greater amount of power from a given 
weight of motor to be obtained; but the surface to be 
moved over, which is the real difficulty of the road loco- 
motive, will remain the chief factor of the problem. 

The first section of the paper is, therefore, devoted to 
the mechanical problem of the behaviour of the wheel 
upon the road, and the progress which has been made in 
this direction. 

The second section deals with Steering and a 
The subject of Motive Power is treated in the Thi 
section, which is divided into internal combustion motors 
or oil engines, external combustion motors (steam), and 
electrical motors. In this section Transmission and Gear- 

ing are briefly dealt with. 

Finally, a summary is given of the results which have 
been obtained, and certain general conclusions, together 
with an appendix containing some notes and Tables. 


I,—Prospiem or THE Wert ROLLING upon A Roan. 


When a wheel with a hard rim rolls upon a level hard 
surface, every point upon the wheel follows the ourve 
shown in Fig. 2, a; and since each point on the tyre 
comes in succession perpendicularly upon the surface 

there is no appreciable resistance to the motion. 
When, however, the surface beneath is either soft, Fig. 2 
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b, or irregular, Fig. 2, c, the wheel no longer rolls in the 
same way, and the invaluable properties which it pos- 
sesses are In & or less d destroyed. : 

Now it is difficult, from any data at present available, 
to separate the aniount of resistance respectively due to 
each of the two foregoing causes. But in Fig. 3 are 
plotted, from Telford and Babbage’s data, the resistance 
to traction on roads of various kinds; and here it would 
appear as if a soft road involved greater resistance than an 
ii lar one, and was more to be considered. : 

The truth is that, when we are considering the question 





comes serious, but that the vibration which occurs tends 
greatly to destroy the structure of the motor vehicle, and 
makes the problem of moaging in working order the ma- 
chine parts which it will be seen are necessary for auto- 
matic action, increasingly difficult. _ , 

Mr. J. Brown,* of fast, has invented an instru- 
ment (which he has called the ‘‘ Viagraph”) with the 
object of obtaining autographic records of the surface of 
roads. The use of this instrument indicates, in a re- 
markable way, the vibrato 


to different states of s of nominally the same 
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| its load to ride over the obstacles wi 
|bodily ; since a reference to Fig. 2, c, shows that 


effects produced according | 





a motor vehicle may be subjected when it has to run in- 
discriminately upon these various kinds of road, unless 
some special provision is taken to counteract such in- 
fluences. Fig. 5 gives a good illustration of the severe 
effect produced by a bad crossing. Now, obviously, the 
remedy for shocks is a means of cones the vehicle and 

out being lifted 


a lifting of wheel and axle must take place, unless 
the unevenness of the road is destroyed by being pul. 
verised or removed ; and this lifting, which amounts to 


Fug. 4. HORSE POWER VELOCITY CURVES 
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of the motor vehicle, the opposite is the case, for while | character, and the curves which he has given of |a change of direction of the vehicle and its load, must 
the amount of the resistance due to the softness of the|macadam roads in various parts of the country | be accompanied ae and consequent loss of power. 


road remains practically the same as the speed is in- 
creased, the resistance due to obstacles which cause shocks 
and vibrations rises rapidly. MM. Bovaine et Julien, in 
their “‘Tableaux NumeriqueGraphique, ” have investigated 
the horse-power x to speeds of 50 kilometres (31 miles) an 
hour for varying oads. Ibis not necessary to reproduce 
their numerical investigations, but the series of curves 
which the author has translated into English measures, 
Fig. 4, indicates clearly the great increase of resistance 
as the speed increases. Now it must be remembered that 
tis not merely the increase of resistance itself that be- 





show remarkable and instructive differences. The 
city engineer of Liverpool, Mr. J. A. Brodie—who 
is using one of instruments—has kindly taken, 
specially for this paper, a series of curves which are re- 
produced in Figs. 5 to 9. From these diagrams it will be 
seen the difference in the character of vibration on 
asphalte and wood pavement com with that on sets 
or macadam road, and shows to what different influences 





* Proceedings, Belfast Natural History and Phil 
phical Society, 1800. ne en ee 





Springs under the body of the car are the natural method 
opie Cay 
springs give 80 as ow the main body of the loa 
in ona is over =. obs es cae ne 
ily. But even wi i @ periphery | 
we have to sustain a ode which causes noise and 
destruction of the wheels themselves, and the best result 
is obtained by placing an elastic medium between the 
eo ay . ham running in 
ore years a was i 
London with pole’ tyres, which were the inven- 
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tion of an engineer, Mr. R. W. Thompson. This inven- 
tion did not attain a practical success at the time, for 
reasons so well unders by engineers, viz., that the 
mechanical appliances and materials available at that 
time did not enable the inventor successfully to 
cope with the practical difficulties in the way of its 
commercial construction. Since its revival in recent 
years, it has already played such an important part in 
road locomotion, and is probably destined to play a much 
ter part, that a few facts concerning it may well 
brought forward. The action of the pneumatic 
tyre is really two-fold; it not only interposes the 
desired elastic cushion between the irregular road and 
the vehicle, but it does so by .a continuous spring of com- 
air, extending round the periphery of the wheel. 

is air, when once compressed by the load being placed 
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neers a few years ago.* These trials were conducted for 
all kinds of load, in all kinds of weather, upon varied 
kinds of road, and at various speeds, and though it would 
require a separate paper to deal with them adequately, 
- general conclusions may be briefly summarised as 
ollows : 

1. The force required for the pneumatic tyre increases 
very little from walking to trotting, while that absorbed 
by an iron tyre perceptably increases with the speed. _ 

2. The advantage of the pneumatic over the iron in- 
creases — as the speed increases. Taking 100 as the 
force required for the pneumatic tyre and iron tyre at a 
slow speed, the resistance of the iron tyre increased at an 
ordinary trot to 126, and at a quick trot to 164; and 
probably if the matter had been investigated for ordi- 
nary speeds of an autocar, the relative resistance of the 
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Fig.72. CALLUS (FRENCH). 


pneumatic is made clear.” It is interesting to note, 
as confirming this statement, that it was recorded in 
the automotor journals that a recent heavy 
snow and bad weather, automobilists were able, to 
their —~ delight, to aes ~—_ — —_ * 
eumatic appearing most unaffec e 
state of the roads. In addition to the pons Ba 
results obtained by M. Michelin, a series of ee 04 
records were obtained from the body of the vehicle, which 
explains to the eye at once, better than any the 
reason of the satisfactory results obtained by the ma- 
tic tyre. One or two of these are reproduced in Figs. 14 to 
16, in which the curve traced by the vehicle with iron tyres 
meeting an obstacle is shown by a full line, while the 
behaviour of the vehicle fitted with pneumatic tyres is 
| shown by the dotted line. In these curves, instead of the 
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TYPES OF DRIVING WHEELS FOR HEAVY MOTOR VEHICLES. 
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upon it, absorbs, so to apeek, the obstacle with only a 
hon rary deformation of the elastic covering, so that no 
ther work is done in the compression of the main 
one itself. Photographs have been taken by the author 
& pneumatic-tyred wheel passing over obstacles of 
qnous kinds ; - "y poet be seen that, even allowing - 
certain amount of preliminary compression upon the 
fist surface, how small a distance the load resting on the 
axle has been raised, and that the idea involved in the 
expression ‘‘ absorbing an obstacle,” when the obstacle is 
‘small one, is at, correct. 
ny measurements have been made to compare the 
e to motion of a hard tyre with that of the 
Pneumatic, but these are not very useful unless taken at 
thay oe speeds, since it is when the speed is increased 
the differences become most marked. The best and 
iven by M. Michelin 


Most instructive results are those 
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iron tyre would have been found to rise even more 


rapidly. 

2 The solid indiarubber tyre is better than the iron- 
tyred wheel in certain cases, especially at the trot, if the 
surface be sticky, very irregular, or covered with snow ; 
but it becomes inferior to iron if the surface be hard an 
smooth. It never gives a much better result than the 
iron wheel, and it always remains vastly inferior to the 
pneumatic. On the other hand, the pneumatic is 50 per 
cent. better than the iron tyre. 

As M. Michelin remarks, ‘‘It is a curious thing, but we 
have known many people who have only seen pneumatic 
Rhy and who have never tested them, affirm that these 
thick tyres must drag heavily. It is w messed on bad 
ground, in mud, in snow, that the advantage of the 

* Translated and published in a series of articles in the 
‘* Autocar,” commencing August 15, 1896, 








hee ome indicating a violent shock and loss of power 
which occurs when the iron tyre meets an obs it is 
evident that the pneumatic carries the vehicle over with 
an easy and pliding motion. This, which is evident in the 
small obstacle, Fig. 14, is much more so in the case of the 
larger obstacle, Fig. 15; while, when the three obstacles 
are interpoeed, Fig. 16, the beneficial effect of the pneu- 
matic tyre is oa 4 remarkable. 

For heavy traffic, when it is remembered that the load 
has to be concentrated upon the point of contact on 


the periphery of four wheels, it is no wonder that the 
wheels have hitherto been almost entirely made of iron 
tyres. At the first Liverpool trials heavy motor 


vehicles great trouble was experienced with the wheels 
which had been made in the best possible manner for 
ordinary vehicular traffic. In almost all cases the wheels 
showed signs of the severe stresses and shocks to which 
they had been subjected, and some of the vehicles utterly 
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broke down in consequence. The construction of the 
wheels themselves has latterly been the subject of much 
careful —_ on the part of makers of motor vehicles, 
the wheels having necessarily not only to bear the actual 
load, but to transmit tractive force from the motor. 
Figs. 17 to 22 show some of the wheels which have been 
specially designed by the makers of motor vehicles. These 
wheels show in each case the arrangements for driving, 
and this feature is a vital part of the design of the wheel. 
The iron portion® has been cross-hatched in to indicate 
which is metal and which is wood, and the nature of the 
construction will be evident without any detailed de- 
scription. It may be sperm out that Messrs, Coult- 
hard use a wheel entirely of iron, Fig. 20, which seemed 
to give very satisfactory results at the en trials, 
where it must be noted that part of the 40 miles run was 
over a road paved with cobbles of the sort well known in 
certain parts of Lancashire, affording a test scarcely to 

sur in severity. The last wheel shown on the 
series 18 that of Messrs. Bayley, which differs from the 
other pong | wheels in the important detail of being 
coned or dished, Fig. 22. A great deal might be said in 
considering whether the advantages of a coned wheel for 
heavy traffic are not more than counterbalanced by the 
constant tendency of such wheels to run outwards: since 
when the axles are horizontal, they can only be made 
to run in a straight line by a certain amount of slippin 
constantly going on at the tyre, and a constant outwa 
drag upon the axle. Messrs. Bayley’s wheel, however, 
worked very wellat the Liverpool trials and subsequently, 
which is, after all, the main point to be considered. There 
is another important peculiarity, and that is that the 
spur wheel attached to the driving wheel is annular, and 
is driven by an internal pinion. is affords considerable 
protection from dust and dirt, and enables the out- 
side of the annular wheel to be used very effectively as a 
brake wheel encircled by a band brake. The spokes are 
of oak with ash felloes, the iron tyre being 5 in. wide. 
In consequence of the new design and special construc- 
tion of the wheels adopted by most of the makers, they 
were enabled to stand much better at the second Liver- 
pool trials; but even in the second report, the jud 
wrote in their special conclusions as follows: ‘‘The 
wheels and tyres were generally efficient ; but concen- 
tration of heavy loads upon the present small area of 
wheel cortact is a serious difficulty in the problem of 
goods transport by motor vehicles, and constitutes the 
chief mechanical cause of the slow progress made.” 

Quite recently, one or two makers have been appre- 
ciating the great difficulties of this question, and have 
tried to adopt solid india-rubber for tyres; and Fig. 21 
shows Messrs. Simpson and man’s wheel, in which 
the india-rubber is shown cross-hatched in section, 
and from which they have obtained very satisfactory 
results. The action of the solid tyre, however, differs in 
a@ most important respect from that of the pneumatic, 
viz., that although deadening shocks, there must always 
be a great loss of energy consequent upon the continual 
expansion of the different parts of the substance itself, 
which is totally different from the behaviour of the air- 
cushion in the pneumatic tyre. In Michelin’s experi- 
ments the solid india-rubber showed itself always greatly 
inferior to the pneumatic tyre, and under some cir- 
cumstances inferior to the iron tyre itself. It was put 
into competition with the pneumatic tyre in the early 
days of the cycle, and in that competition has disappeared 
forever. The same process of competition seems to be 
going on in the case of the light motor vehicle, though 
the difficulties are more than proportionally greater as 
the load upon each tyre increases. In this country, the 
Dunlop Company have been for years at work improving 
the tyres for motor vehicles, and the section of their 
latest production is shown in Fig. 10. It will be seen 
that the tread has been made thicker where the greatest 
wear takes place, and where there is the most lia- 
bility to puncture, while the external circular form 
is = Met It is found necessary to use the very 
best india-rabber for the external portion, in order 
to admit of the necessary deformation, whilst the 
inner part of the body of the outer tube has to be 
strengthened by means of layers of woven canvas inser- 
tion. The steel rim on the wheels holds the two enlarged 
edges of the outer covering of the tyre, so that when the 
inner tube is inflated the tyre is held in its place without 
the necessity for any internal wiring or fastenings. 
Special machinery is required to make this tyre at all 
cheaply ; but this Messrs. Dunlop are now putting down, 
and it is hoped that the pneumatic tyre for light motor 
vehicles will before ag obtained at prices which will 
enable it to be universally placed on such vehicles. 

Fig. 11 shows a section of the Michelin tyre ; and it is 
interesting to note that M. Michelin, who, as he naivel 
remarks, commenced his research on the subject “ wit 
the object of proving that the English did not now possess 
the monopoly for making pneumatic tyres,” has now 
sueceeded in producing tyres that, it is only right to say, 
are preferred by many users of motor vehicles in this 
country. This is not so surprising when it is remembered 
that the French have been far ahead of us in the produc- 
tion of light motor vehicles, and the demand for suitable 
tyres for such vehicles has been very keenly felt. The 
Callus, which is also a French tyre, is shown in Fig. 12, 
and is seen to be almost identical with the Dunlop tyre, 
except that in the important matter of tread there is not 
so much extra thickness allowed, and it is obvious that 
the Dunlop tyre would carry a much greater load as well 
as have a longer life. ae ; 

The Goodyear, Fig. 13, which is an American tyre, 


differs from the three preceding ones in that, like most 
American tyres, there is no inner tube, neither does it 
re ey at all for attachment to the rim by inflation, but 
is held on by means of small screws, the nuts for which 
are inserted in the body of the tyre. There is not much 





appreciable difference of thickness for the tread of this 
type, which is circular in section, but it is sufficiently 
thick for all practical purposss. 

With heavy traffic, where noise and vibration are not 
so fatal to success as in the case of pleasure vehicles, the 
importance of having pneumatic tyres cannot be said to 
be so great. On the other hand, it becomes of more im- 
portance to carry if possible a heavy load easily over an 
obstacle without shock than a light one, as the destructive 
effect on the vehicle of the inequalities of the road is 
naturally greater. This problem of spring wheels in con- 
nection with road locomotion is one which has exercised 
makers of traction engines for many years, but ten years 
og 2 was stated,* ‘‘The exertions of inventors during 
the last quarter of a century seem to have m inade- 
quate to the production of a wheel with elastic tread, 
which will satisfy all the complex and most difficult con- 
ditions governing the use of traction engine wheels. Not 
a few of the most eminent and successful makers of trac- 
tion engines have abandoned elastic wheels altogether, 
and resorted to springs between the main axle and the 
engine, and they have, on the whole, been successful.” 
In spite of this, however, when one looks at the original 
design of Thompson’s wheel in his patent, one cannot 
help feeling that he understood what was required ; and 
that although the practical difficulties may be great, there 
are no mechanical impossibilities in the production of a 
pegeesang tyre for the very heaviest vehicular traffic. 

ith any existing system, in which four wheels are used, 
the problem is a difficult one, because of the concentra- 
tion of the loads upon such a limited area of support. The 
a tyre, however, extends this area of resistance 

y yielding, so that the area in contact is much greater 
than in the case of aniron-rimmed wheel, especially when 
running over sets or hard ground. Beyond this, it is 
quite conseivable that, just as in railways the number of 
wheels has been largely increased until a modern bogie 
carriage has commonly twelve wheels supporting it, it 
may be found economical to support a motor vehicle also 
upon a much greater number than at present. 


(To be continued.) 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held by the 
invitation of Sir Norman Lockyer, F.R.S., in the Solar 
Physics Observatory, South Kensington, on Friday, 
April 27, Mr. T. H. Blakesley, Vice-President, in the 
chair, Sir Norman Lockyer gave ‘‘A Short Account of 
the Physical Problems now being investigated at the Solar 
Physics Observatory and their Astronomical Applications.” 
The chief work carried on at the observatory is the com- 
arto of stellar spectra with spectra obtained from 
ights emitted by laboratory sources. The light from a 
star (or the sun) and from an arc (or a spark) are focussed 
alternately upon the slit of a spectroscope, and the two 
~ nga are gn go side by side upon the same 
plate. The number of lines in the arc spectrum depends 
upon which part of the arc is focussed on the slit. The 
image of the centre is rich in lines, the image of the edge 
gives a few single lines. Chan in spectra are also 
dealt with. The thickenin 
pends upon several things. In the first place it depends 
upon the density of the substance, and thus the hydrogen 
lines in the spectrum of Sirius are much broader than 
those in a Cygni, the hydrogen being denser in the 
former star. Changes may also be produced by variations 
in quantity. A reduction in the quantity of a substance 
generally simplifies its spectrum, the longest line dis- 
appearing last. The motion of a luminous body to or 
from the spectroscope alters the wave length of the light 
emitted, and produces a shift in the lines of the spectrum. 
The amount of deviation is a measure of the velocity of 
approach. In the case of Nova Aurigae we have dark 
an oe lines of the same substance side by side. This 
shows that there are two bodies involved, moving with 
different velocities, the one giving a radiation and the 
other an absorption spectrum. Another change in the 
lines depends upon temperature. In general an increase 
in temperature produces a greater number of lines, a 
notable exception being ium, which gives its full 
number of lines at the temperature of an ordinary 
Bunsen flame. The spectra of metals obtained from 
the arc and by sparking are often quite different. 
Those lines which make their appearance or are inten- 
sified in passing from the arc to the higher tempera- 
ture of the > are known as enhanced lines. .The 
comparison of stellar spectra with laboratory spectra 
is often easy. For instance, the presence of iron in the 
sun and hydrogen in Sirius is easily seen. Several lines 
in the spectrum of Bellatrix have been shown to be due 
to helium, the position of the lines being exactly the 
same as those due to the gases from Clevite. In many 
cases it is possible to build up the spectrum of a star 
from the spectra of its constituents taken at the proper 
a. . For instance, the spectrum of ¥ Orionis 
can be closely imitated by means of oxygen, nitrogen, and 
carbon, together with the well-marked lines of hydrogen 
and helium. We can roughly estimate, by the character 
of the spectra of stars, the temperature of those stars, and 
thus arrive at a stellar thermometry. Starting with a 
hot star, like Bellatrix, and passing through £ Persei, 
Y 7 Sirius, Castor, Procyon to Arcturus, a cold star, 
we have a gradual change in the character of the lines 
which appear in the spectrum of any constituent. The 
widening of the lines in the case of spectra of sun spots 


enables us to trace changes in ee of the sun, 
and can com these temperature changes with a variety 
of terres’ phenomena, such as variation in latitude. 


The extraordinary number of lines exhibited by man 
metals suggests that what we are accustomed to c 
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chemical elements are really complex bodies which are 
made up of simpler ones. Attempts have been made 
to build up the spectra of metals by superimposing simple 
sets of lines upon one another. In many cases a great 
number of series would be required to represent t ings 
completely. In the case of hydrogen it would be neces. 
sary to have at least 27 series to give the structure spec. 
trum only. Taking the atomic weight of hydrogen ag 
unity, the atomic weight of the little masses which might 

ive rise to any one of the series would be about .0019, 

his is of the order of magnitude of the small bodies, 
whose existence has been suggested by Professor J. J, 
Thompson from his work on ions. 





LAUNCHES AND TRIAL TRIPS. 

Messrs. Short Brothers, Sunderland, launched, on the 
11th ult., a steamer of about 6000 tons capacity, which 
they have built for the Prince Line of steamers, 
Newcastle-on-Tyne. This steamer is of the following 
dimensions: Length over all, 363 ft.; breadth, 45 ft.; 
and depth moulded, 27 ft. 9in. The vessel is divided by 
six watertight bulkheads, forming four large cargo holds, 
The vessel was named Norman Prince. She is to 
be fitted by the North-Eastern Marine Engineering 
Company, Limited, of Sunderland, with engines having 
cylinders 24} in., 40 in. and 66 in. in diameter, with a 
stroke of 45 in., steam being supplied by two large steel 
boilers, working at 180 lb, pressure. 





The s.s. Firda went out on trial from the River Tees on 
Tuesday, the 17th ult. She was built by the Fevig 
Shipbuilding Yard, of Arendal, Norway, for special ser- 
vice as a passenger boat among the Norwegian fiords, 
and was towed across to the Tees to receive her machi- 
nery, which is supplied by Messrs. Sir Christopher Fur- 
ness, Westgarth, and Co., Limited. The engines have 
cylinders 16} in., 27 in., and 44 in, in diameter by 30 in. 
stroke, with an extra large steel boiler which supplies 
steam at 1751lb. pressure. On the trial trip the machinery 
generated between 700 and 800 indicated horse-power, and 
the vessel maintained an average speed of 13 knots. 


Messrs. Ropner and Son, Stockton-on-Tees, launched, 
on the 17th ult., a steel screw steamer of the following 
dimensions, viz.: Length between perpendicular, 
277 ft. 9 in.; breadth extreme, 39 ft. 6 in.; depth 
moulded, 19 ft. 2in. She has been built to the order of 
Messrs. R. Ropner and Co., West Hartlepool. The 
vessel will carry about 3100 tons deadweight on Lloyd’s 
freeboard. She will be fitted with a set of triple- 
expansion engines by Messrs. Blair and Co., Limited, of 
about 800 indicated horse-power, steam being supplied 
by two steel boilers 12 ft. 6 in. by 10 ft., with a working 
pressure of 1601b. The vessel was named Glenby. 








On April 18 there was launched from the shipbuilding 
yard of Gane. David and William Henderson and Co., 
Partick, a steel screw cattle steamer, which they have 
built to the order of Messrs. Lamport and Holt, Liver- 

1, for their South American trade. The vessel is 
405 ft. long between perpendiculars by 52 ft. broad and 
31 ft. deep. A set of triple-expansion engines, with cy- 
linders 294 in., 47 in., and 78 in. in diameter by 4 ft. 6 in. 
stroke, and three single-ended boilers constructed for a 
working pressure of 200 lb, have been supplied and 
fitted aboard by the builders. On leaving the ways the 
vessel was named the Raeburn. 


Messrs. Mackie and Taomson, Govan, launched on the 
18th ult. the Yukon, a steam trawler of about 180 tons, 
which they have built for Mr. Thomas —. Hull. 
The vessel is 132 ft. long over all, and 125 ft. between 

rpendiculars ; her breadth is 21 ft. 9 in., and her depth 
moulded) 12 ft. 3in. Triple-expansion engines will 
supplied by Mr. W. V. V. Lidgerwood, Coatbridge. 
The cylinders are 13 in, 22 in., and 36 in. in diameter, 
by a stroke of 24 in. 





The Ardrossan Dry Dock and Shipbuilding Company, 
Limited, launched on the 18th ult. from their yard ab 
Ardrossan a steel screw quarter-deck a steamer, 
built to the order of Messrs. Mann, Macneill, and Co., 
Hope-street, Glasgow, and intended for the general 
coasting trade. Dimensions: Length between perpen- 
diculars, 135 ft.; breadth moulded, 23 ft.; depth moulded, 
10ft. 9in. She has a carrying capacity of 375 tone. The 
vessel was named the Glassford. 


Measrs. David and William Henderson and Co., Par- 
tick, launched on the 18th ult. a steel screw cattle-steamer 
which they have built to the order of Messrs. Lamport 
and Holt, Liverpool, for their South American trade. 
The vessel is 405 he long between perpendiculars, by 52 ft. 
broad, and 31 ft. deep. A set of triple-expansion engines, 
with cylinders 294 in., 47 in., and 78 in. in diameter by 
4 ft. 6 in. stroke, and three single-ended boilers con- 
structed for a working pressure of 200 lb., have been 
supplied and fitted a by the builders. 


The steel screw steamer Lucia, built by Messrs. Craig, 
Taylor, and Co., Stockton-on-Tees, for Messrs. Frate: 
Cosulich, Trieste, left the Tees for her trial trip on the 
28th ult. The vessel is of the following dimensions, v1z.: 
290 ft. by 42 ft. 6 in. by 18 ft. 10 in. moulded. She has 
large centre deckhouse for accommodation of captain, 
officers, &c., water ballast in double bottom fore and aft 
and in . — carries 3300 tons —_ ht on 
a light draught of water. engines are by Messrs. 
MacColl ro 4 Pollock, Sunderland, the cylinders bein 
21 in., 35 in., and 57 in. in diameter by 39 in. stroke, w! 
two large boilers working at 160 Ib. prescure. 
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GRAPHICAL CONSTRUCTIONS IN 
ENGINEERING.* 
F. H. Hummen (of Mason University College, Bir- 
" mingham), Assoc. M.I.C.E. 

Tux profession of engineering is one which probably 
aoe even with the amount of specialisation that 
wenow have, a wider knowledge than any other. 

Over and above special talents and abilities, the actual 
knowledge of a thoroughly and completely successful 
engineer has to very comprehensive. It can be 
divided roughly into three parts : 

1. Commercial knowledge. g 

2. Technical knowledge from experience. 

3, Scientific knowledge. ’ 

The first of these is so completely outside the scope of 
this paper that it cannot be more than mentioned here. 
It becomes a necessity directly the engineer has to con- 
sider questions of finance, purchase, investment, depre- 
ciation, and to a large extent employment and —e 
ment, and such questions are, of course, continually 
occurring. ; so : 

Under the term experience, is included all that varied 
knowledge of material, methods and form, accumulated 
as a result of the failures as well as the successes of our 
predecessors and ourselves. It enables an a to act 
quickly and with certainty, to anticipate difficulties and 
to meet them successfully, use he is able to recall 
the material and form of a part successfully used or method 
employed under similar circumstances. Such a know- 
ledge, however, whilst absolutely necessary to every 
engineer, depends upon existing constructions, and 
cannot therefore depart without risk a from such. 
It is a proportionate and qualitative knowledge, and 
directly a totally new pes arises, or a construction 
is to be made on a totally different scale, or a material 
to be used under entirely different circumstances, we 
must have a quantitative knowledge of the actions occur- 
ring, and must know er y the effect of such on the 
material employed. This implies the third requisite— 
a scientific knowledge, the use of scientific reasoning and 
theory. 

That reasoning is necessary in such a case cannot be 
denied. Directly we get to a point where we cannot 
appeal to direct experimental fact, the conclusion must 


be reasoned out, and the process and method of that| A F D 


reasoning constitute a theory ; and it is in these a ge 
and all-important cases that sound scientific know] _ is 
essential, Nor by any means is its value limi to 
such cases; the scientific spirit should pervade every 
branch of the engineer’s work, his experience should be 
gained and recorded in a scientific way, and his commerce 
conducted as far as possible on scientific lines. 

This paper deals only with a certain aspect of this 
scientific method, viz., that in which the reasoning is 
assisted and the results obtained -by graphical construc- 
tions instead of ordinary symbols. 

Passing to the purely scientific side of engineering, we 
find that it consists of a knowledge of properties of 
matter as given by physics, chemistry, &c., and the 
method of reasoning, by means of which these sciences 
have been developed. 

By far the most important branch of physics to the en- 
— is that which deals with motion and the relation of 
orce to motion, viz., dynamics, and it is ause the 
fundamental quantities of dynamics (or mechanics, as it 
is less properly —— be easily represented on paper 
that graphical methods have become of such importance 
to engineers. 

It is not this alone, however, for mathematics in many 
ways lends itself to graphical treatment, and again one 
important property of matter, viz., form, with which we 
have a great deal to dois essentially graphical, constitut- 
— science of geometry. 

‘o put this concisely, we may say that geometry, 
mathematics, and mechanics, constituting as they do a 
very large part of an engineer’s scientific knowledge, all 
lend themselves to graphical treatment more or less 
readily in a manner to be indicated later. 

, The following is a classified list of the general problems 
in these sciences which permit of graphical treatment : 

1. Geometry.—Problems relating to form, areas, lines, 
volumes, and all properties of same, centres of gravity. 
moduli of inertia, &c., ratios, and simple, algebraic, and 
arithmetical operations hoy sea upon ratios. 

2. Motion introduced to former.—Kinematics, diagrams 
of position at different times, point paths, centrodes, &c. 
_3. Mechanies. — Velocities and forces represented by 
lines, and all properties and relations of same. 

4. Mathematics (Graphical). — Co-ordinate geometry. 
Representation of equations as curves and determination 
of area slope, maxima and minima, and their varied 
meanings. (Diffn. and Intn.) 

4a, Inverse of Former.—Plotting of experimental re- 
sults, and determination of law. 

The idea of motion is introduced with great advantage 
into geometry, not only for the solution of problems in 

2 above, but into the actual definitions themselves. 

An angle is no longer the inclination of one line to 
another, but is the amount of turning @ line undergoes 
in rotating from one position to another. This definition 
at once enables us to distinguish between positive and 
negative angles, according to the direction of rotation of 
ee revolving line. A counter-clockwise rotation is 

Ways considered positive and a clockwise rotation, 
negative, and the same applies to the angles. 

An area is a 8 enclosed by a line, and the enclosing 


line is described by a moving point, and again the intro- 


duction of motion enables us to consider the area positive | ; 
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or negative, according to the direction in which the 
boundary is described. Pos 

The above rule, as to sign, is the same in this case ; that 
is, if the direction of the boundary is counter-clockwise, 
the area is positive ; if clockwise, negative. This may be 
stated in a slightly different and rather more convenient 
way, thus: If on entering the area the boundary passes 
from left to right the area is positive, if it passes from 
right to left, negative; and as the boundary is all in 
one direction, it is of no consequence at what point you 
cross the boundary. ee 

_Looped mg ny 1, page 602, shows an indicator 
diagram with a loop, and we know by interpreting its 
meaning that the part A B EC (hatched from right to left 
represents work done vies steam on the piston, an 
that the part A D E C (hatched from left to right) repre- 
sents work done by the piston on the steam ; the available 
work per stroke is therefore the difference between these 
two areas. Subtracting, the cross-hatched part disappears 
and we have left the area M representing positive work 
and the area N negative work, and the area of the 
diagram giving the available work done on piston is M—N. 
This we see from the meaning of thediagram, but we can 
also give the boundary a direction indicated by the arrow- 
heads in the figure, and applying the above rule we see 
that on entering M the boundary passes from left to 
right, and the area is therefore positive, and N in a 
similar way negative. The area by this rule is therefore 
M-N, and in agreement with what we have previously 
determined.* : 

With any other figure the same, the quadrilateral 
ABC Din Fig. 2a has an area equal to C B F - AFD, 
and if we make for this figure the elementary construction 
for reducing a quadrilateral to a ago of equal area, it 
can be shown by simple geometry that the triangle so 
obtained is equal in area to the difference, not the sum, 
of the a triangles. In Fig. 2 an ordinary 

uadrilateral is shown, and the construction for reducing 
this and the cross-quadrilateral (Fig. => triangles 
equal to them in area in each case can be followed step by 
step. It is as follows: Join A C, through B draw a line 
parallel to A C to meet A D (produced if necessary) in E ; 
then the triangle E C D is in each case equal to the 
quadrilateral. It will be noticed that in Fig. 2a the 
triangle is very small, and, as it has already been stated, 
it is extremely easy to prove that it is equal to C B F — 
. This is introduced in order to show that there 
is nothing in the least artificial about the definition given, 
but that they are really involved in all geometrical con- 
structions. This is again evident from the fact that if a 
planimeter (an instrument which mechanically records 
area) be taken round an area such as 2 (a), the reading 
obtained will again be the difference of the component 
triangles. 

Let us now consider Fig. 3, the arrowheads as before 
denoting the direction in which it was drawn. The 
— C is obviously positive, and the part A (the boun- 

ary of which also from left to right) cannot be 
entered except from the positive area C ; it is, therefore, 
doubly positive, that is to say, it is itive and counts 
twice. The part B, on the other hand, is negative, con- 
sidered ~ itself, but as it is entered from the positive 
area C, the signs cancel one another, and the result is 
that it does not count in the area at all. 

Another way of looking at this is to notice that the 
outside {boundary being from left to right makes every- 
thing within it positive. The part A is, therefore, positive, 
because it is within the outer boundary and positive 
again because of its own boundary direction, i.¢., twice 
positive, whereas the part B is positive for the first of 
above reasons and negative for the second, and, there- 
fore, disappears, 

A planimeter taken right round the boundary of a 
figure of this kind gave its area as 10.29 square inches. 
Part C had an area 8.68 square inches, A = 0.785 square 
inches, and 2 A + C= 10.25 square inches in agreement 
with the above value. ; 

Referring briefly to Fig. 4, its parts are evaluated in the 
same way as before, by crossing a succession of boundaries 
and noting the sign of each. ‘Thus the part marked A is 
+ and must be reckoned three times, and this result is ob- 
— whether the path be that marked 1, 2, 3, or any 
other. 

These considerations are really of some importance 
practically, because at any time we might be called upon 
to analyse a diagram drawn automatically by some motor 
or other machine when it would be very necessary to 
distinguish between the + or — parts of the area. 

We must now return, for a short time, to our general 
considerations. Wehave analysed the engineering scientific 
knowledge and noticed those parts which lend them- 
selves to graphical treatment, and something about such 
construction must now be said. _ ‘ : 

By a graphical construction is meant one in which 
paper, pencil, and drawing instruments are used to make 
an actual quantitative determination—to obtain a 
numerical result, or a definite point, line, or figure. 

Such a is of necessity limited in its accuracy, 
but is quite within the range of accuracy required by 
engineers. In every engineering problem certain forces, 
weights, or stresses, have to be estimated or measured, 
and the variation in material or conditions of use make 
these determinations vary in ordinary work to the extent 
of 3 per cent. or 4 per cent. ; in some cases very much 
more, in others it may be a little less. 

It is not necessary, therefore, that any work based 





* If the arrowheads had been put on in the other direc- 
tion, the area would have been M—N;; but this is of no 
importance, because all we wish to know is the relative 
vain of the parts of which the figure is composed, and 
whether we consider the whole as positive or negative is 





of no consequence, 


upon such data should be carried out with any greater 
accuracy ; & companies pees can wi i care 
be worked out graphically well under this limit of accu- 


racy. 

even when the working out involves actually approxi- 
mate constructions, quite distinct from former. the accu- 
tacy obtained is sufficient. 


A line of any length can be drawn onmnies * say, 


we in., and, therefore, as far as lengths are conce’ any 
egree of ee may be obtained by choosing a 
enough scale. er operations occurring in graphical 


constructions are (1) drawing of parallel lines and lines 
making given angles with one another. The can 
be drawn perfectly accurately, but the accuracy of the 
latter depends upon the exact location of the intersection 
of two lines or arcs, and this, when the lines make very 
small les with each other, may introduce an error. 

An estimation of the magnitude of this error has been 
made by means of Fig. 5, the construction being that for 
the bi-section of an angle, with the arcs a a, b b purposely 
chosen of very lon; ius. 

_ The error in the bisection of the angle due to difficulty 
in location of point of intersection was found to be 2.1 
cent., the actual displacement of the point of intersection 
from its true — being 0.03 in., and the angle be- 
tween the arcs being about 5 deg. The latter is about as 
small, therefore, as should be in constructions where 
moderate accuracy is required. 

The errors found above, and those to be given subse- 
quently, are the maximum errors found by four draughts- 
men working independently, and not taking any special 
pains to obtain accurate results. 

They represent, therefore, the greatest, but always pos- 
—— likely to be found in the particular cases to 
which they refer with ordinary careful work. 

Another important operation frequently occurring is 
that of drawing a tangent to a curve from a given point, 
and the location of the tangent point. This can be done 
with great accuracy, the error in the angle a (Fig. 6) 
not being measurable, and the error in A B being only 
0.5 per cent., viz., 4.58 in. instead of 4.60 in, 

A third important operation is that of drawing a tan- 
gent to a curve ata point, and this, when the centre of 


curvature is unknown, is difficult. 
To determine the error in this a parabola was plotted 
and then drawn in by hand: three points were taken on 


it and tangents ruled in by eye at each of them. The 
angles made by these tangents with the horizontal were 
measu and also calculated, and the errors proved to 
be 5 per cent., 2.4 per cent., and 1.7 per cent. respec- 
tively. The 5 per cent., of course, occurred where the 
curvature was greatest, the radius of curvature at the 
point being about 1} in. It seems therefore that a con- 
struction involving this operation should be used with 
caution, or, if possible, avoided. 

Of the actual approximate constructions, the most 
important is that of drawing a line equal to an are. 
To do this, a nt is drawn at one end of the arc, 
and, starting at the other —— small distances are 
stepped off until a point is reached which may be con- 
sidered as either on the arc or tangent, the number 
of intervals stepped along the arc is then stepped 
off along the tangent, and the length of the tan- 
gent so found will be sensibly — to the length 
of the arc. The error is smaller n would be ex- 

ted. Arcs subtending 45 deg. in circles of 1-in., 
-in., and 3-in. radius respectively were estimated in 
this way, and in each case the error was less t 1 per 
cent. There is no gain in accuracy by taking the steps 
ony Lar a length of arc subtending about 5 deg. is 
the best. 

To complete this investigation into the errors occurring 
in graphical constructions, two examples involving 
several of the above operations have been considered. 

1. Thearea of a triangle by the method shown in Fig. 7. 
The triangle is A B C; from one corner A an arc of 
radius 2 units is drawn, and from one of the remaining 
points C a tangent C D to this arcisdrawn. From the 
remaining corner B a line B E parallel toC D is drawn 
to meet ACin E. Then the number of units of length 
in B E is equal to the number of square units of area in 
the triangle A BC. (The unit must be chosen so that 
the point C falls without the circle, otherwise the con- 
struccion fails.) 
This construction involves the measurement of five 
lengths, two intersections, and a parallel: An example 
worked out gave an area of 1.40 square inches, ins of 
1.43 square inches, 7.¢., an error of 2 per cent. The errors 
are not cumulative. In this case the time of each method 
was taken, the graphical construction required 1} mi- 
nutes, the calculation by the Vs(s—a) (s — 0) (s—c) 
formula took 44 minutes. 
2. The position of the mass centre of a sector was also 
worked out. The construction involves the measurement 
of several lengths, determination of several intersections, 
and one are approximation, the result was right tol per 
cent. 
We have already seen that almost any problem in 
science is capable of a ag ar solution, but it is by no 
means the most suitable in a large number of cases. 
When these methods were beginning to be understood 
and used, there was a great tend sett es them too 
far and apply them to the solution of problems far more 
easily done in other ways. 
e may take it that for one method to supersede 
another, it must either be (1) b aggeen (2) present the 
prob more simply and clearly, and so prevent un- 
necessary thought and mistakes in working, (3) or give 
results ina more convenient form, the two classes 
of problems in which graphical methods possess some or 
all of these advantages are those in which (1) lines or 
points are found to fulfil certain conditi Le pea 
which are 








nected by a curve the geometrical properties 
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translated ; (2) problems which can be solved by operat- 
ing with straight lines of definite magnitude, direction, 
and position. 

For instance, if we are given a set of forces acting on 
a structure, say, a girder, we can by a simple construc- 
tion of the second kind involving the properties of forces, 
draw a bending moment diagram. The ordinate of this 
os gives at any section a measure of the tendency 
of the forces to rotate the part of the girder on one side 
of the section relatively to that on the other. 

Having obtained this diagram, we can by a not very 
difficult process of the first kind, deduce from it a second 
figure, the ordinate of which will exhibit to a scale, de- 
pending upon the material and section of the girder, the 
slope of the deflected girder at every point, and by re- 
peating the process on this new figure, we can obtain a 
third, which is the actual form taken by the deflected 
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at a small angle. 
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ef en + 


pane through the centre of gravity of a given section. | The value of a section to resist bending or twistin 
t 


the direction be X Y. Drawa line X Y in this direc- | depends upon its moment of inertia about an axis throug 

tion, and touching the base of the figure.* Next draw | its centre of gravity, Every problem in which rotating 
an axis X X at right angles to this. In most | bodies are concerned, flywheels, &c., involves its use. 
practical problems the section will be symmetrical,| The usual construction for this necessitates the finding of 
and in this case the line X X is naturally taken along | two centres of gravity ; the one now given determines the 
the axis of symmetry, the construction has then | moment of inertia as an area direct, only a planimeter 
only te be made for one-half of the figure; if it is not | being required. 
symmetrical, the axis'X X, can be drawn in any con-| Referring to Fig. 9, X Y is the axis about which the 
venient position, and the following construction must be | moment of inertia is required, and X¢ q is a line at right 
applied to each side of the figure. Draw a line X, Y, | angles, if possible, an axis of symmetry for the same 
parallel to X Y about half-way up the figure, and at some | reason as in the last construction. Above and below 
even distance ‘‘d” from X Y. X Y two lines X, Y, and X, Y2 are drawn parallel to it, 

Next draw a series of lines Pp parallel to X Y. In| and situated at some exact distance d from it.* Next draw 
straight parts of the section, such as the web in the | aseries of lines Q P parallel to X Y across the section, and 
figure, these can be wide apart ; where the section chan in each case set off sd = XQ. Join g P, and produce, 
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Intersection of lines inclined 


rapidly they must be drawn closer together, in order | if necessary, to cut Y, in r, Join r to X, cutting 
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girder under the given loads. This is mentioned merely 
as an example, introducing both the important methods 
mentioned above, and into one or other of theseclasses, viz., 
geometry (including co-ordinate geometry), or mechanics, 
all the engineering problems treated graphically fall. 

The following examples are chosen because the con- 
structions do not seem to be as well known as they should, 
and also because they solve problems which are not 
possible of solution in an; other but the graphical way, 
except direct experiment, the latter being, however, 
neither sa accurate nor so convenient. 

The first construction is that for the centre of gravity 
of an ii lar section. 

As to the value of this point, it is well known to all; 
any question of balance involves it, and so do questions 
of stability and buoyancy. It must be known for all 
sections, subjected to bending—girder, joist, or rail— 
and in all riveted work the rivets must, as far as pos- 
sible, be arranged symmetrically about a line passing 
through the centre of gravity of the section, angle or 
other shaped iron used. There are several constructions, 
but the one shown in diagram is incomparably simpler 
and neater than any other of which the author knows, 

The construction is shown in Fig. 8. The problem usu- 
ally takes the form of finding a line in a given direction 
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that the final curve may be quite definite. At the; Q P in p (in this case X r is produced). Then p is 4 
point P where one of these lines cuts the section, draw | point on the required curve. 
a line P Q parallel to X X, intersecting X, Y, at Q Repeat this for each of the lines drawn across the sec- 
Join X and Qand produce to p on the line P p originally | tion, for lines below X Y using the lower parallel X; Ys, 
drawn. » isa point on the curve we are finding. Repeat | and join all the points so found by a curve (dotted in the 
this for each of the series of lines and connect points p | figure). 
so found by a curve (dotted in the figure). Let the total area of this dotted curve = a. Then 
Then if the area of original figure = A, and the area | moment of inertia of section about X Y =ad. 
of new dotted figure = a, the distance of the centre of | The construction ——~ of me A munsatlons, ¢ ie. me 
i © one. new area can be obtai y using only one parallel ; bu 
gravity from X Y along X X = A d. ‘the construction as given above will probably be found 
If XX is not an axis of symmetry the area a must | the most useful and accurate. . : ‘th a 
be taken as the sum of the areas of | the new curves When the construction is made se emroraa “ 
obtained for sides, an must be the area of the | i i these letters 
entire section. Modifications of this construction will | beading gerne, Fee Sey I vf 
arepest —— and ners — “ei — of having their usual meanings], the distance d may be 
ividing the section into strips and finding the resultant | ‘ ‘ gi we 
of a number of forces considered as the ricki or areas | ken equal to y, in which case I = ay and f = = y 
of hee Free the construction above will be found most 
expeditious. : sos le 
_ The next construction is for determining the moment of | ‘ioe sent - Sly — —_ ates a= Pad yd ys 
inertia of a section. This is also of the utmost importance. length of the shorter of these segments Xa in the 


* If the figure is curved at the bottom, the line X Y must | These lines X, Y, and X,Y, may or may not cut the 
bea tangent at the lowest point of figure. section. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED 
UNDER THE ACTS 1883—1888. 


] P 
The nw: Of views given in the Speci ‘ wings is stated | *et*Mined_maximum, the switch automatically breaks the motor 
mber ge Wakoned ihe 3 tion ig | Circuit. For this purpose 


in each case; where none are 
not illustrated. 


Where inventions are communicated from abroad, the Names, éc,, | t™ OF arms throug 


of the Communicators are given in 
of Specifications 
mech, 25, Southam: 
the uniform price of 8d. 
The date of advertisement of the 
fication is, in each case, given after 
‘atent has been sealed, when the date of sealing is given. 


Any person may at any time within two months from the date of 


the advertisement of the tance of a com: fication, 
a SS eS of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


4801. J. H. Holmes and F. Broadbent, Newcastle. 
ce Switches. [11 Figs.) March 4, 1899.—The 

object of this invention is to provide an anes whereby the 
motor or other circuit can be closed through a resistance which 
is then gradually automatically cut out. For this pu a 
rheostat contact arm, moved by the operator, is adap to be 
worked over a series of contacts arranged in a straight line or in 
a circular arc, in a direction to cut resistance out of the circuit by 
a force such as may be exerted by a spring or weight, and the rate 
of movement is controlled by a dashpot escapement, or the like. 
In combination with the rheostat arm, another movable arm, 
referred to as the switch contact arm, is provided, which is so 
constructed that at one extremity of its range of movement it 




















engages with the rheostat arm in such a manner that when moved 
by the operator towards the other extremity of its range, it draws 
the rheostat arm with it, inserting the resistance as it proceeds, 
and on nearing the end of its travel, closes the circuit, and then 
releases the rheostat arm, which thereupon gradually cuts out 
‘the resistance in the manner already described. The backward 
movement of the switch arm, which breaks the circuit, may be 
effected either by hand or through the agency of a mechanical or 
an electro! etic device which prevents it remaining in a posi- 
tion intermediate between the extremities of its travel. Auto- 
matic mechanism is — which prevents the operator from 
opening and closing the switch when all the resistance is cut out, 
when an excessive current would pass through the motor. (Ac- 
cepted March 21, 1900.) 


9522, B. G. Lamme, Pittsburg, U.S.A. System of 
Electrical Distribution. [1 Fig.) May 5, 1899.—(Conven- 
tion date October 6, 1898.)—For the ‘purpose of securing a con- 
stant electromotive force at the terminals of a generator driven at 
variable speed, the dynamo supplying current is combined with a 
direct-current generator, driven by an electric motor, included in 
the distributing system, the current supplied by the latter acting 
to reduce the magnetisation of the field magnet of the former 


'? 


——______ 9528 


generator. The field magnet of the motor may be either shunt or 























series wound, or separately excited ; but whatever be the type of | and 
et core and | Coils f 


motor employed, the relation between the field-m: 

Han —— be Ene that the one is constantly malaiines 
. ic saturation. rotary transformer ma: 

some instances be substituted for the motor, and the genseator 


SPECIFICATIONS | its main object is to construct aswitch of this description in such 


may be pba nen gen the Patent Office Sale portion of the clutch secured to the handwheel or lever being 
Buildings, Chancery-lane, W.C., at : 


tance oy a complete 
abstract, unless the 


more especially to switches for controlling electric motors ; and 
a manner that if the supply of current ceases or exceeds a prede- 


the switch is so arranged that the 
movement of the handwheel or lever is transmitted to the switch 
a h an electromagnetic clutch, which is mag- 
netised by a coil in series with the field coils of the motor: that 








mechanically held in the 
other portion is held in ition by ye my one means 
alone, and is thus automatically released, thereby breaking the 
circuit, as soon as the current ceases. The circuit is automa- 
tically broken when the current supply becomes excessive by 
means of an electromagnetic device operated by a coil in the 
circuit, which is ted to short-circuit the clutch electro- 
magnet, and thereby to demagnetise the clutch and cause the 
switch to break the circuit. movement of the ewitch is con- 
trolled by a dashpot, which also provides a blast to rupture the 
arc which is liable to be formed when the circuit is broken. 
(Accepted March 21, 1900.) 


1167. A. J. Fabre, Nimes, France. Suspension 
Device for Electric Lamps. [2 Figs.) January 18, 1900.— 
A single or double differential — is journalled within a hollow 
casing formed in two parts, which are screwed together, and 
jierced with orifices for the passage of the conducting cord. 

e interior of the casing is loaded with shot, so that it forms a 





balance weight, and the diameters of the barrels of the pulley are 
80 proportioned that this weight is in equilibrium with that of 
the lamp in bone ype The form of apparatus illustrated in 
Fig. 1 is generally applied to a single lamp; that illustrated in 
Fig. 2 being applicable more es y to the suspension of 
groups of lamps or single lamps of unusual weight. (Accepted 
March 21, 1900.) 


9278. J. G. Statter, Westmiaster. Dynamos. [2 
Figs.) May 3, 1899.—This invention relates to the construction 
- enerators vt — wes — ace ee 4 only one 

eld magnet, w magne a e coil, e magne- 
tising coil is wound round on a bobbin and encircles an inner 
core, having a pair of polar extensions ; it is also enclosed within 
an annular outer core composed of a pair of semi-cylindrical por- 





m connected by non-magnetic material ; and the con- 


and the inner and outer cores and their F ages. 
structed of any material, which need 
throughout the magnetic circuit. (Accepted March 21, 1900.) 


6982. G. Marconi and the Wireless Telegraph 
uction 


jieces may be con- 
n unif 


tion No. 12,326, of 1898. The 
instead of being wound in sin 





driven thereby. The invention is main! , 
i 5 ly applicable to the - 
Jation of alternating generators supplying transformers in parallel; 


secondary 
scribed in the above specification, are either 


in intensive incandescent gas ligh 


struction may be modified so that only one armature is used ; re of equal sectional area, and p 
cnn arranged, are 
ts seamen Bees Gas from the Compr 


directly, and not through the condenser. The diagram- 
matically illustrate the various forms of indnetion coll, which, it 


rv y* 


is stated, have been successfully used in wireless cuowee ; the 
particulars of successful coils being also ~— in tables form 
part of the specification. The vertical usually employed with 
these coils is formed of seven strands of copper 40 ft. long 
and about 1 millimetre in diameter, and the of this conductor 
is about 100 ft, above the ground. (Accepted March 21, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
a. G. wonton and A. Van Berckelaer, 
{1 Fy.) March 27, 1899.—Hydrogen is generated by the reaction 
of acidulated water upon iron, very much in the manner usual in 
ently carburetted b; 


or other 
that an illuminating gas of high pill op nn 


may be produced in this manner. ccna com 
rises a reservoir supplied with water and sulphuric acid, and 
tted with a tube which conducts the acidulated water to the 





laboratories, and the hydrogen is su’ 
ap it through or over naph 
in. it is stated 





























lower 4 pints meperer ns Ben ~ po pn the — of 

a C) e 0 copper, w! sup- 
ports the iron Shick roncts with the dilute acid. The cover of 
this vessel is furnished with a small mounted on trunnions, 
which serves to replenish the vessel with iron. The gas gene- 
rated in this vessel is successively passed through a pair of 
vessels of similar construction, fitted with baffles, the of 
which, containing water, serves as a washer, while the second, 
containing a hydrocarbon, serves as a carbutter. In some cases 
the generator —_ aoe ge | be supplied with iron ore 
instead of iron. (Accepted March 28, 1900.) 


770. RB. Hein, Friedenau, and T. Hahn, Kotzschen- 

. Gas-Pressure Regulator. (4 Figs.| 
January 12, 1900.—The pressure of the gas is regulated by means 
of a valve, the spindle of which is connected to a bell floating’ in 
mercury. The gas enters the regulator at the lower side of the 
casing, and, passing the valve, obtains access to the interior of the 








NSE 


bell, which is thereby caused to rise ; the then flows through 
pemuages ie: the onslag townnda te oxtich sige, Shidh ' faselehed 
with a seins cars. The pressure of the gas is thus balanced 
pene 9 an it of the bell, and the use of attaehed to 
e bell is avoided, as also is the would arise in 
connection with their packing. _ (A: March 28, 1900.) 


tions bolted together, and each furnished with a polar extension ; according to the number of- lights. ‘or this purpose eee 

the poles of the inner and outer cores being respectively diago- 2 

nally opposite each other. The outer cad toner cores may be pg = net to ey the certain 
iy 


cut-off 
for Wireless phy. (6 Figs.) April 1, 1899.— | valve on the pipe which supplies the water motor, thereby check- 
This invention relates to induction ai Ay Poa ed as de- | ing or the vr 
scribed in P' and | vessel may 
layers, as de- | which are mounted conical valves seated in , 
le very short, or | the gas inlet; the sinking of these floats in consequence of the 





e gas p closes the valves and prevents all risk of 





wound in sections ; and the number of turns in the successive 
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blowing from one vessel to the other. The inner vessel is, how- 
ever, furnished with a pipe communicating with the open air, 






































through which any gas blown into it may escape. (Accepted 
March 28, 1900.) 


GUNS AND EXPLOSIVES. 


9341. Sir W. G. Arms Whitworth, and Co., 
Limi Sir A. Noble, and R. T. Brankston, New- 
castle. eld-Gun Carriag: [4 Figs.) May 3, 1899.— 


es. 
All the parte of the elevating gear of field-gun carriages are 
attached to, or carried by an elevating bracket, which is dropped 
into place on one side of the carriage, and provided with holes 
which fit on to corresponding studs on the carriage, so that the 
gear is ready for elevating or depressing the gun without the 
trouble of fixing it to the carriage. The gun restson and is ele- 


oe, 





- - - ee” 
vated by an arm or crank attached to a shaft revolving in bear- 





ings in the elevating bracket, lel to the trunnions; and on 
this shaft is mounted a wormwheel, adjustably connected to the 
shaft by means of friction washers, and revolved by means of a 
worm and handwheel. The gun, instead of merely resting on the 
arm or crankpin, and caused to follow the crank by gravity, may 
be positively operated by means of a longitudinal slot or groove in 
the gun, engag ng the crankpin, so that the - follows any move- 
ment imp to the pin. Ciecepted Jarch 21, 1900.) 

9342. Sir W. G. Armetrene, Whitworth, and Co., 
dmiied, A. G. Hadcock, and 8S. M. Murray, New- 
castle. Breech Mechanism ofGuns. [28 Figs.) May 3 
1899.—This invention relates to breech mechanism for quick- 
firing guns, especially those having the De Bange or a similar 
system of obturation, and its object is to allow the breechblock 
to be swung clear of the breech opening after the breech screw 
has been unlocked. For this purpose the shaft forming the 
ae of the carrier arm of the breechblock, instead of working in 

xed bearings, works in a groove or movable bearing, so that it 
can move rearwards when the carrier arm is swung back. The 
breech screw and obturator are pivoted to the carrier arm in the 
ordinary way, and on the carrier arm is a projection having 
formed on it one or more pins carrying rollers or sliding blocks, 
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which run in corresponding grooves cut in the gun. Other 
grooves of suitable form are cut in the gun to receive the shaft of 
the carrier arm, and to allow it to move rearwards during part of 
the swinging action. When the mechanism commences to swing, 
aiter the gun is unlocked, the projection on the carrier arm 
against the gun and pushes the shaft, which is keyed on the 
carrier arm, rearwards along the grooves, which are so 
formed as to cause the obturator to clear its seat in swinging. 
In closing the mechanism, the pins on the carrier arm bear on the 
ane side of the first grooves, and thus the breech screw can 
be — into position for locking the screw into the gun. The 
first and second set of grooves may be cut in the carrier arm 
instead of in the gun, the pins working therein being then 
attached to the gun. (Accepted March 21, 1900.) 


HYDRAULIC MACHINERY. 


xz. Z. ent, Upper 


Gonsrttagal Pump. (3 ae April 17, 1890 The obfeet & 
this invention is to so construct a centrifugal or a turbine pump 


that the liquid shall move along a curved , avoiding sharp 
turns or bends, and leave the pump in a direction at right angles 
to its plane of rotation. The turbine has a single inlet 

communicating with the suction tube and fo the opening of 
a circular of curvelinear section, | g to wings or 


tion gradually changes, so that the outflowing liquid is caused to 
move in a direction parallel to the axis of rotation, this change in 














the direction of flow being gradually effected, and sharp and 
sudden turns involving loss of energy being avoided. (Accepted 
March 21, 1900.) 


LIFTING AND HAULING APPLIANCES. 


4275. 8. Gibbs and A. E. Downing, West Bromwich. 
Ss paratus for Pulley Blocks and Lift- 
ing bs Figs.) February 27, 1899.—The ap tus is 
stated to be pe! applicable to ulleys, hoists, and the like, 
and consists of a casting pivoted at its centre, and having at one 
end a curved projection, and at the other a segmental hook. The 
drawings show two forms of apparatus, in the former of which 
the hook is adapted to sustain a rope or rod at right angles to its 
own length, while in the latter it is applied to sustain a ro 
parallel to itslength. The hook and projection are, in the latter 


Fug. ce 











case, slotted, and the rope lies within the slots and is furnished 
with a button by means of which it is sustained. Both forms of 
apparatus operate substantially in the same manner, the rope, or 
= 9 ye a resses —_ ea of the hook, 
Pp’ x it aside, and passing over its point, thereupon engages 
with it. The rope may be released by still further raising it, so 
that the weight presses on the upper side of the projection, throw- 
ing the hook backward so far that the rope or the button thereon 
passes below it before sufficient time has ela to allow of its 
returning to the original position. (Accepted March 21, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


6112. P. Mallet, Paris, France. Gear for Trans- 
eogrrey 3 Motion, [17 Figs.) March 8, 1899.—This invention 
has for object the construction of gear for transmitting motion 
from a driving toa driven shaft, and automatically varying the 
speed of the latter in inverse ratio to the resistance to which it is 
subjected. The invention is described by way of example as 
applied to the propulsion of a motor vehicle, butit is stated that 
it may advantageously be employed in tool machines and other 
instances in which the driven shaft is subject to a varying resist- 
ance. According to one arrangement, a pair of rotary discs 
loosely mounted upon a transverse shaft and ee together by 
adjustable springs, are driven by a bevel wheel capable of being 
clutched on the driving shaft. These discs actuate by friction a 
roller held between them and fixed upon a longitudinally movable 
spindle on which is loosely mounted a second roller to main- 
tain the parallelism of the discs. This spindle is furnished 

















with a worm which gears with a wormwheel fixed upon the 


driven shaft. The springs which act upon the ro’ isc also 
transmit to the spindles, through links and bellcrank levers, a 
force tending to maintain the actuating roller towards the peri- 

eries of the discs. If, however, the resistance to the rolling of 

e vehicle is increased, the force thereby applied to the worm, 
in a direction ane to the wormwheel, causes the spindle to 
move longitudi: , carrying the roller towards the centres of 
the discs, and seincing the speed of the driven shaft, while 
the mechanical advantage of the combination is correspo: ly 
increased. The a) is fitted with a conical friction e, 
which acts automatically to check excessive speed ; and other and 
somewhat more complex ———— for attaining the object 
in view are also illustrated described. (Accepted March 21, 


bl d i ft . i 
ades which extend into eschiern Me Dre ase The casing of 1900.) 


the pump is of conoidal form, concentrically mounted 
within it a rotary turbine of similar form, on the surface of which 
are curved ribs or blades which occupy the annular space between 
it and the casing. These blades are so curved that the inflowing 





liquid at first meets them nearly in the direction of the e of 
fotation as, however, the blades approach the out'et their direc- 


6985. T. B. Sharp, Birmingham. Metal 
Tubes. (14 Figs.) March 20, 1899.—The object of inven- 
tion is to obviate certain disadvantages attending the circum- 
ferential rolling of metal tubes in an ordinary lathe in the 
manner referred to in the applicant’s prior specification, 


Pe | the balls closed upon 





No. 18,307, of 1887, and to automatically and simultaneously 
effect certain adjustments which have hitherto been successively 
effected by the hand of the operator. It is stated that the 
machine essentially consists of a bed having mounted upon it a 
headstock provided with a fast-and-loose pulley, the spindle of 


which is connected by suitable gearing to a screw shaft which 
operates a saddle carry’ 
a number of balls or rollers capable of being closed or 
upon the tube operated upon, which is placed on a man 


Fig.1. 


ing a reducing box in which are mounted 
be oye 
ril held 


























in a chuck by means of a screw or like device. When the mandril 
and tube are fixed in ition, the machine is set in motion, and 

e tube so as to nip and thin it, commenc- 
ing near the end secured to the mandril. The saddle carrying 
the reducing box slowly travels along the bed towards the head- 
stock, until the belt is thrown from the fast to the loose pulley 
by means of a regulatable distance-piece fixed to the slide, the 
machine being thus stopped when the tube is finished. (Accepted 
March 21, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


9975. G. G.M. Hardingham, London. (E. Dolby and 

. C. Auden, Jeppestown, Joh burg, South Africa.) 
Water-Tube Boiler. [4 Figs.) May 11, 1899.—The boiler 
comprises an annular water chamber within which the firegrate is 
arranged, and whence a series of straight heating tubes extend up- 
wards, their upper extremities communicating with a water and 
steam drum. ese tubes are arranged to form a conical combus- 
tion chamber, and may comprise several concentric groups be- 














tween and around which the heating gases are conducted. The 
space above the ashpit and fire doors isnot occupied by tubes, but 
by a feed-water heater, and the entire apparatus is enclosed in a 
double casing through which air on its way to the furnaces passes 
and becomes heated. It is stated that the generator above de- 
scribed is adapted for use with launches, motor cars, fire engines, 
and in other instances where lightness, accessibility, and quick 
steaming qualities are desired. (Accepted March 28, 1900.) 


21,202. W.Maek, Hannover,Germany. Combined 
Automatic Fender and Brake for Tramears. (3 Figs.] 
October 24, 1899.—The combined fender and brake is so con- 
structed that as soon as the car is obstructed, the brake is auto- 
matically ——. checking the of the car, and preventing 
the obstructing person or article being run over. A pair of 
arms, pivoted to the underside of the platform of the car, carry 
the rails which support the fender frame ; these rails are trans- 
versely connected by a metal rod, which carries at either end a 





connecting bar, the other end of which is pivoted to the brake 
lever. These levers are mounted on a rod j in t 
secured to the underside of the car in front of the wheels, their 
shorter extremities being connected by a weighted cross-beam, 
ties carry the brake. When the fender 
bstruction, og brake —— = remains i 
action until the obstruction is removed, e 

returned to their original position by the weighted beam. (Ac- 
cepted March 28, 1900.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
ions with illustrations of inventions patented in the 

of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford. . 
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THE PARIS INTERNATIONAL 
EXHIBITION. 
THe Power Srarions. 
(From our SpectaL CoRRESPONDENT.) 
Paris, May 4. 
In our article describing the condition of the Paris 


Exhibition prior to the official opening ceremony, we 
suggested that the presence of the public would 


Fig. 





disastrous collapse of the bridge leading from the 
Champ de Mars, over the Avenue de Suffren, to 
what will be the very popular side show of the 
“Globe Céleste,” occupying a piece of ground 
on the opposite side of the Avenue, and along- 
side the new station of the lines coming from 
Moulineaux and the Gare St. Lazare. The facts 
attending this accident have already been pub- 
lished in full detail by the daily press; a brief 
| reference, however, should be made to it here, be- 








Cross-Section or Borter-Hovszs. 


TT 
built of re-enforced beton, ought to have been 
finished two or three weeks earlier, so as to have 
given the material time to consolidate before the 
centring was struck. When it is remembered how 
largely this ‘‘ciment armé” enters into the con- 
struction of the terraces beside the Seine; that 
beams of it carry much of the weight of the 
pavilions in the Rue des Nations, over the electric 
railway between the Champ de Mars and the Es- 
planade des Invalides ; and that it has been used 
in many other places where it will have to with- 
stand the strain of heavy and eccentrically moving 
loads ; it is quite natural that no little inquietude 
exists. It is not forgotten either, that during the 
rogress of the works, several failures oceurred with 
8 made of this material, and employed in the 
river terrace near the Horticultural Building. _We 
trust that none of the misgivings now very naturally 
expressed, will be justified by events, and we dis- 
miss the subject for the present with the remark 
that the system followed by M. Galeron was one 
devised by an Hungarian engineer, M. Matré. 

The especial object of this present article is to 
describe the pepe arrangements and the actual 
condition of the power stations of the Exhibition ; 
in these stations are included the steam boilers, 





engines, electric generators, and the many auxil- 
liary appliances by which energy, whether for light- 
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Fic. 2. Pian or tHe Bourponnats Boier-Hovsez. 
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greatly retard the efforts of the authorities in carry- 
ing to completion the large amount of work that 
remained to be done. Whether to this, or to some 
other cause, must be ascribed the small degree of 
progress that has been made during the last 18 days 
Wwe cannot tell; but it is certainly discouraging to 
see a considerable part of the Exhibition in much 
the same state as it was on April 14; indeed, in 
one sense, it may be said that the undue haste with 
which the work was pushed forward during the few 
Weeks before the opening, has actually retarded 
completion, because in some cases, work has to be 

one over again, and in many more, a careful in- 
Spection is demanded for the sake of the public. 
As to the exhibitors, there is certainly not a Group 


and, with but few exceptions, not a Class—that is yet 
complete enough to be studied with full advantage. 
teat consternation was naturally created by the 
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Fic. 3. PLan or THE SuFFREN Borter-Hovussz, 


cause the material and type of construction that 
failed, are so largely employed in the construction of 
the Exhibition. Both the celestial globe and the 
bridge leading to it, were the work of an architect, 
M.Galeron, who presumably acted under the super- 
vision of the Exhibition executive. However this 
may be, the globe was finished and so was the foot- 
bridge leading to it ; on Sunday afternoon, April 29, 
when the Avenue de Suffren was crowded with 
people, the centring of the bridge was removed, 
and the structure collapsed under its own weight ; 
many were killed by the falling mass, and still 
more were injured. We believe that an inquiry 
has resulted in exonerating the Exhibition autho- 
rities, but one cannot help feeling that the frenzied 
haste with which everything was pushed forward, 
had much to do with the catastrophe, and that in 
any case an experimental structure like this bridge, 








AVENUE DE’ SUFFREN 





ing or for motive power, will be distributed through 
the wide area of the Exhibition grounds. It is 
obvious that as one great souree of interest in the 
Exhibition is machinery in motion, and as the 
chief popular attraction depends on the illumina- 
tions at night, no part of the great undertaking is 
of more capital importance than the power stations. 
It will be remembered that a special feature of the 
— arrangement of the Paris International 

xhibition, was that of, as far as possible, placing 
the mechanical means of production alongside the 
manufactured product, so that the visitor would 
have beneath his eyes the various processes going 
forward, and their results. Electric transmission 
alone has rendered this feature—absolutely novel 
in a great International Exhibition—possible. The 
same source of energy has placed at the disposal of 
the authorities, a means of illumination on a scale 
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hitherto unattempted. Of course ample current 
for both these requirements will be available in 
time, but that time has not yet come ; the gardens 
have been partially lighted with jets of gas; and 
during the last few a a very scanty electric 
lighting has been visible ; but the current for this 
has been almost wholly, if not entirely, derived 
from an outside source, while the interiors of the 
buildings are left in darkness. : 
That neither the steam generators nor engines 
and dynamos are yet in operation is due chiefly 
to the unreadiness of exhibitors ; though it seems 
difficult to exonerate the authorities from the blame 
of allowing exhibitors, on whom the vitality of the 
Exhibition depends, to have been so lax in the ful- 
filment of their engagements: At the time of writ- 
ing, though several groups of engines and dynamos 
are ready to be started, it appears hopeless to 
expect a sufficient supply of steam for several days. 
This very unfortunate delay will not, however, 
prevent us from making a somewhat close inspec- 
tion of the power stations, though we propose to 


vided for bringing fuel to the different generators 
and for removing ashes, All these arrange- 
ments are indicated on the outline plan, Fig. 2, of 
the French boiler-house. In this plan A shows 
the position of the chimney shaft, B B are the 
underground flues, and 6 b the cross flues from 
the various generators to the main collectors, 
C C indicate the positions of the large aerating 
shafts that ventilate the underground passages 
in which the steam and water mains, electric 
cables, &c., are placed, and to which reference 
was made in the article above referred to. The 
position of these shafts is also shown at A in the 
cross-section Fig. 1. The lines of rails for the 
boiler service are shown at D D in the plan ; they 
are so placed that the trucks can be run in and 
out witheut interfering with the public conveni- 
ence. The various groups of generators shown on 
the plan have been furnished by the following 
exhibitors : 
1. MM. J. and A. Niclausse. 





2. M. Crépelle-Fontaine. 


that the central passage is impassable, so 
covered is it with débris and material of all kinds, 
Continuing our walk along the public space in front 
of the boiler-house, the absence of flooring, or, 
indeed, of any attempt at levelling the ground, is ex- 
plained by the constant and heavy traffic of con- 
tractors’ carts, of stacks of bricks required for the 
boiler settings, and of portions of boilers awaiting 
erection, to say nothing of sacks of coal brought by 
porters to be in readiness for the earliest moment 
when one or other of the boilers shall be complete 
and able to get up steam. The overhead steam 
mains are in place, it is true, but they have yet to 
be lagged, and evidently no steam can be usefully 
distributed until this has been done. Group 
No. 2, that of MM. Crépelle-Fontaine, and No. 3, 
that of MM. Mathot and Son, are in evidence only 
by the lower parts of the settings, by sacks of 
cement and other materials, and by sections of 
the boilers themselves which lie awaiting the 
advancement of the brickwork. Following these 





is another very large group (No. 4) which is 
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Fic. 4. Pian or THE Bourponnals (FRencH) Power Station. 
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reserve for future occasions, detailed descriptions 
of the more interesting and novel machinery col- 
lected in the boiler-houses and the Electricit 

Building, and all of which constitute exhibits. It 
may be remembered that there are two steam 
generating stations : One known as the Bourdon- 
nais station, because it is near the avenue of that 
name ; the other called the Suffren station, because 
it adjoins the Avenue de Suffren. In principle, the 
former was to be wholly devoted to the exhibits of 
French manufacturers ; while the latter was, also 
in principle, to be filled with foreign exhibits ; it 
was, however, found impracticable to adhere to 
this plan, as we shall see presently. Both buildings 
are similar in size and design, and their construc- 
tion calls for little remark, except that they are 
well adapted for the important service they have 
to perform. The cross-section, Fig. 1, shows the 
general arrangement, and the Sele be dimensions 
are: Length, 344 ft.; width, 93 ft. 6in.; height 
to tie- of roof, 24 ft. 5 in. The build- 
ings are set each in a courtyard large enough 
to allow of a wide passageway around; this 
will no doubt afford ample space for the visitors 
attracted by this part of the power station. The 
boiler-houses are, in fact, nothing but open-sided 
sheds, so that not only will the fronts and settings 
of the steam generators be visible, but very com- 
plete ventilation and relative coolness will be 
secured. Further, there is a lantern in the roof 
with louvred sides. Some time ago (see ENGINEER- 
ING, page 149 ante) we gave a description of 
arrangement of the flues, of the chimney shafts 





(one to each boiler-house), and of the means pro- 





5. Pian or THE Surrren (Fore1cn) Power Srarion. 





. MM. Mathot and Sons. 

. The French Babcock and Wilcox Company. 
M. Roser. 

. The Fives-Lille Company. 

M. Montupet. 

MM. Biétrix, Nicolet, and Co. 

. MM. Solignac, Grille, and Co. 

10. MM. de ew and Co. 

Adjoining the boiler-house there is a covered pas- 
sage, the upper story of which serves as a means of 
communication between the Machinery Building 
and the Electricity Palace; on the ground floor 
there are some steam generators that will not be 
shown in operation, besides a number of other 
objects that have more or less remote connection 
with the production of motive power. The first 
group of generators in the boiler-house is that of 
the Niclausse Company ; there is no occasion now 
to describe the installations ; our present purpose 
is to ascertain the condition of the power station. 
It is satisfactory to find that the Niclausse exhibit 
is almost complete, and will prove a very attrac- 
tive one ; the arrangements made for bringing coal 
to the furnaces ro removing ashes appear inge- 
nious and practical ; there still remains, however, 
considerable work to be done before this group can 
be — in regular operation. Any } a that 
might occur on the part of these exhibitors is a 
matter of but small importance however, as may be 
judged from an inspection of the service track pass- 
ing through the centre of the building ; this track 


CO WOIH TP os 





is crowded with wagons loaded with construc- 
tive material, earth, and sections of boilers not 
yet unpacked. 





It is no exaggeration to say 






the exhibit of the French Babcock and Wil- 
cox Company. There are quite a number of 
these generators, some of which are apparently 
ready to be fired, while others are in a more or less 
backward state. Probably another 15 days will oes 
before the group will be in working order. This 
exhibit will be of considerable interest, and will 
comprise an automatic furnace-feeding plant, 4 
system of which but little has hitherto been known 
in France. The Babcock and Wilcox group com- 
pletes the range on one side of the boiler-house, 
and passing the end of the building, we come to 
the range onthe other aide. The first of these 
(No. 10 on the plan, Fig. 2) is the large group of 
the Belgian constructors Messrs. de Naeyer an 

Co. This exhibit is nearly ready, but it 1s sur- 
rounded by masses of brick and other material, 50 
that it is to be feared several days will elapse before 
the work can be finished and the generators put in 
steam. On the other hand, the small installation 
of Messrs. Solignac, Grille, and Co. is entirely com- 
plete, and is awaiting the official tests owl to being 
set to work ; unfortunately this is a boiler of rela- 
tively small dimensions, and its contribution to the 
general steam supply will be but slight ; it 18 
nevertheless, satisfactory to notice one installation 
entirely ready amidst so much confusion ; even je 
steam pipes are connected to the main overhea' 

collectors. The adjoining exhibit—that of Messrs. 
Biétrix, Nicolet, and Co. (No. 8 on plan, Fig. 2) be 
also a small installation, and this may be regardec 

as completed. So also is the larger group contri- 
buted by Mr. Montupet. The time when “ee 
three groups can be in steam depends, not on the 
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exhibitors, but on the adjoining and incomplete 
installations, as well as on the general work re- 
maining to be done in the boiler-house. 

One cause of the great confusion which exists at 
the time of writing, is the condition of Group No. 6, 
the installation of the Fives-Lille Company ; prac- 
tically all the sections forming the generators of 

his group are yet stacked upon the ground, so 
chat a considerable time must pass before it can 
become useful, and meanwhile the work of erec- 
tion will interfere with the progress of the more 
advanced exhibits. It will be noticed from the 
‘plan, that close by the Fives-Lille group is the 
second ventilating shaft, the arrangements of 
which are far from being completed. Beyond is the 
exhibit of Mr. Roser (Group No. 5); this consists 
of six boilers, which will probably be supplying 
steam before these lines are published ; their pro- 
says of the total amount required is, it is need- 
ess to say, but a small one. To sum up the posi- 
tion at the time of our visit, this boiler-house when 
finished will contain 50 generators, of which 
12 will be furnished by the Niclausse Company, 
10 by Messrs. Babcock and Wilcox, and six by 
Messrs. de Naeyer and Co. ; of these, 16 gene- 
rators do not strictly belong to French exhibits. 
The total production of steam will ultimately be 
about 120,000 kilogrammes per hour. 

The second boiler-house, which is devoted nomi- 
nally to foreign exhibitors, is on the other side of 
the Champs de Mars, and adjoins the Avenue de 
Suffren. The construction and dimensions of the 
building are similar to those of the French boiler- 
house ; the arrangements are indicated on the plan, 
Fig. 3, in which the corresponding parts are indi- 
cated by the same letters as in Fig. 2. The figures 
on the plan refer to different installations as follow : 

11. Messrs. Galloway and Co. 

12. Messrs. de Naeyer and Co. 

13. Messrs. Fitzner and Gamper. 

14. Messrs, Babcock and Wilcox. 

15. Messrs, Siemens and Halske (Steinmuller 
na 

- Mr. Petry Dereux. 

17, Mr. Nd. Best om 

18. Messrs. J. and A. Niclausse. 

19. Messrs. Mathot and Sons. 


Messrs. ing- 
Bh Scams : date Schuckert Company (Berning 





21. Messrs. Petzold and Uo. 
22, Messrs. Simons and Lanz. 
23. Mr. Pauksch. 

From this boiler-house, an equal quantity of 
steam—120,000 kilogrammes per hour—will have 
to be furnished. It is worthy of note that four 
important installations (Groups Nos. 12, 14, 18, 
and 19) are by the same exhibitors, who contri- 
bute so largely to the French boiler-house. At 
the end of the building is Group No. 11, com- 
prising six boilers by «al Galloway and Co. ; 
these appear practically ready to be put in steam. 
Group No. 12, consisting of four generators by 
Messrs. de Naeyer and Co., are also complete ; 
while the small boiler of Messrs. Fitzner and 
Gamper has already been tested. No. 14 com- 
prises two sets “a of two Babcock and Wilcox 
generators; these form a contrast to the groups 
just referred to, as a considerable amount of 
work remains to be done. No. 15 is an 
installation of five Steinmuller generators, con- 
tributed by Messrs. Siemens and Halske; the 
are practically finished, as also is (16) the sma 
boiler of Messrs. Petry Dereux and Co, The 
generator of Mr. Berninghous, of Duisburg, (17) is 
not quite so far advanced as the others we have just 
referred to ; its completion, however, is only a matter 
for a few days; it is worth noting that the furnaces of 
this group are at the end, and not at the side, of the 
setting. This completes the range of generators of 
the south side of the boiler-house. On the opposite 
side, No. 23, the boiler supplied by Mr. Pauksch 
is already under steam ; those of Simons and Lanz, 
and of Petzold (Nos. 22 and 21) are quite completed ; 
the four Berninghous generators contributed by the 
Schuckert Company are yet very unfinished, while 
No. 19, which will ultimately be the exhibit of 
Messrs. Mathot and Sons, is at present only indi- 
cated by the commencement of a brick setting ; 
finally, the group of Messrs. J. and A. Niclausse, 
No. 18, consisting of two generators, is practically 
complete. Altogether there is a striking difference 
between the French and foreign boiler-houses, the 
latter, as will be gathered from the foregoing brief 
review, being in a far more advanced condition 
than the former ; in fact, it is not too much to hope 
that, with the exception of the installation of 
Messrs. Mathot and Sons, all the different groups 


enabling one-half of the lighting and power 
energy required to be distributed throughout the 
Exhibition in a few days. Altogether there will be 
41 boilers in the so-called foreign power station. 

We may now pass in very brief review the con- 
dition, at the time of writing, of the two corres- 
ponding electrical stations which depend for their 
usefulness upon the completion of the boiler-houses. 
We shall not, of course, attempt. any detailed de- 
scription of the various installations which will 
form the subject of separate articles. It may be 
interesting, however, to give some general indica- 
tions about the two buildings, which, with the 
boiler-houses, complete the power stations, the one 
being devoted to French exhibits, and the other to 
foreign installations. The buildings containing 
these exhibits are close to, and parallel with, the 
boiler-houses ; they form the two great wings of 
the Electricity Palace, and are 98 ft. 6 in. wide. 
The construction of the buildings presents no 
features of special interest. The area they cover 
is quite insufficient for the required purpose, con- 
sidering that, in addition to the motors and elec- 
tric generators, s had to be made for general 
electrical exhibits, and even for some installations 
belonging to the Machinery Building. To some 
extent relief has been found by the construction 
of overflow annexes between the ends of the boiler 
houses and the central part of the Electricity 
Building, and some power plants have also been 
cae in the Chemical Industries and Machine: 

uildings, which are in direct communication wit. 
the Electricity Palace. 

The power stations, like the boiler-houses, are 
distinguished as that of the Bourdonnais, and of the 
Suffren ; the former is devoted to French, and the 
latter to foreign, exhibits, A plan showing the 
general arrangement of the installation in the Bour- 
donnais station is given in Fig. 4. In this diagram 
the locations occupied by the different exhibitors 
are as follow : 

1. MM. Crépelle, Garand, and Decauville. 

2. The Fives-Lille Company. 

3. The Société Alsacienne. 

4, The Société de Laval. 

5. The Cail Company and the French Thomson- 
Houston Company. 
6 MM. Piguet and Grammont. 








will be furnishing their full supply of steam, and 





7. MM. Paul and Augustin Farcot and Hutinet, 
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8. MM. Weyher and Richemond and the Com- 
pagnie Electricité et Hydraulique. 

9. MM. Weyher and Richemond and the Com- 
pagnie Générale Electrique de Nancy. 

10. MM. Weyher and Richemond and the Com- 
pagnie Générale d’Electricité de Creil. 

11. MM. Delaunay-Belleville, and the Maison 
Breguet. 

12. MM. Garnier and Faure Beaulieu. 

13. MM. Biétrix and Nicolet (electric lighting). 

14, MM. Dujardin and Co. (electric lighting). 

15. MM. Dujardin and Co. and MM. Schneider 
and Co. 

16. The Maubeuge Iron Works. 

The 16 groups, of which the list is given above, 
will furnish 15,000 indicated horse-power collec- 
tively. At the first glance the situation appears to 
be practically the same as that of the corresponding 
boiler-house ; the main ges are blocked by 
wagons and material, <a the overhead travelling 
crane supplied by Messrs. Le Blanc and Co., is 
incessantly occupied in transporting different parts 
of machinery which have yet to be erected. On the 
left is an installation (Group No. 1) made by Messrs. 
Crépelle and Garand and by Messrs. Decauville 
and Co. This is intended to supply a continuous 
current of 250 volts. In nearly the whole of these 
installations the steam engine and the dynamo 
come from different manufacturers, the exceptions 
being in the case of those exhibitors who make both 
engines and electrical generators. The next group, 
that of the Fives-Lille Company, is one of these 
exceptions ; their installation will furnish a tri- 
phase current of 2200 volts, with a frequency 
of 50. It is evident that this output will not 
be available for some time, as the erection is 
far from complete, and the large double flywheel 
of the dynamo is still lying in pieces on the 
floor. In the next space we find on one side 
the commencement of the Laval exhibit, whose 
steam turbines will drive a dynamo to furnish a 
continuous current of 250 volts ; this most interest- 
ing exhibit, the dynamo of which has been fur- 
nished by the Breguet Company, is ready to start ; 
and, indeed, at the time of our visit steam was being 
admitted to the motor. Adjoining Laval is the 
installation of the Société Alsacienne de Con- 
structions, of Belfort; this will give a continuous 
current, but at 500 volts. The engines of the 
Alsacienne Company (3) will have a very imposing 
appearance, but a great deal of work remains 
to be done before an experimental run can take 
place. Behind the second part of the Laval 
space (see plan, Fig. 4) is the Cail exhibit (5); the 
engine sent by this company, otherwise known 
as the Société Frangaise de Constructions Me- 
caniques, will, when complete, drive a dynamo 
furnished by the French Thomson-Houston Com- 
pany ; the whole of this group will form an inte- 
resting exhibit and one of very considerable 
proportions ; it will supply a triphase current at 
5000 volts and 25 frequency. The next group, 
No. 6, is that in which the motor is supplied by 
Messrs. Piguet and Co., and the dynamo by 
Alexandre Grammont ; this installation is not so 
far advanced as that of Cail and the Thomson- 
Houston Company, but it will ultimately furnish 
a triphase current of 2200 volts and 50 frequency. 
Messrs. Paul and Augustin Farcot (7) have com- 
pleted the erection of their engine, but the Hutinet 
dynamo which it will drive is not yet in place. In 
this case the current will be two-phase and of 
2200 volts and 42 frequency. 

This brings us to the end of the building, or 
rather to the foot of the staircase by which access 
is gained to the first storey of the Electrical Palace ; 
and here it is satisfactory to see, in regular work- 
ing, a small, though complete, electrical station 
(see A, Fig. 4), in which the motive power is 
fortunately independent of the boiler-house. The 
engine is a petroleum movor of the Charon system, 
and has been in operation since last January ; all 
the current generated in the Exhibition has, so far, 
come from this installation, which has furnished 
power for working the two large travelling cranes 
that are so busily employed in transporting the 
various parts of engines and dynamos in the two 
power stations. Sufficient experience has been 
gained with this installation to demonstrate the 
hizh efficiency of the Charon petroleum motor, to 
which we shall hereafter devote a special article. 


Casually, we may remark that the staircase leading 
to the first storey of the Electrical Palace is in the 
same condition as it was on the day of the opening 
ceremony. We also noticed, with some surprise, 





the active presence of a portable forge which 
threw showers of sparks over loose timber and 
straw that belonged to the packing-cases of 
the Sociéte Anonyme des Hauts Fourneaux de 
Maubeuge (16, Fig. 4), a group which later on will 
furnish a continuous current of 250 volts. Return- 
ing to the other end of the building along the Cen- 
tral Avenue, we have first (No. 15) the engines 
of Messrs. Dujardin and Co., which will drive the 
Schneider dynamos, and give a triphase current of 
3000 volts with 50 frequency. The Dujardin 
firm have also supplied an engine in the adjacent 
group, No. 14, to be coupled to a dynamo from 
the works of the Kclairage Electrique Company, 
with a continuous current of 250 volts. This 
part of the power station is somewhat more back- 
ward than elsewhere, in consequence of construc- 
tive work still in progress. At the time of our 
visit an interested crowd was watching the first 
trials of the combined group of Messrs. E. Garnier 
and Faure Beaulieu working in conjunction with 
Messrs. Postel, Vinay, and Co. ; this installation 
will furnish a continuous current of 600 volts. It 
may be readily imagined that the first group of 
machines put in movement created quite an impor- 
tant event. Group No. 11 is that of the combina- 
tion Delaunay- Belleville, and the Breguet Company, 
who supply a dynamo built for a triphase current 
of 2200 volts and 50 periods ; this installation is 
entirely complete, and is only awaiting steam, which 
the boiler-house is not in a position to supply. Fol- 
lowing this is Group No. 10, that of Messrs. Weyher 
and Richemond and the General Electric Company, 
of Creil, which latter, we believe, is a branch of 
Messrs. Daydé, Pilé, and Co., of whom, as con- 
tractors, we have had frequent occasion to speak. 
Only the engine of this installation is com- 
mero Group No. 9 also contains an engine 

y Messrs. Weyher and Richemond, the dynamo 
being furnished by the Compagnie Générale Elec- 
trique de Nancy ; this plant at the time of writing 
was having a preliminary trial, but, of course, was 
not furnishing current, which will be triphase at 
3300 volts. Finally Group No. 8 comprises a third 
engine by Messrs. Weyher and Richemond, driving 
a triphase 2200-volt dynamo and 50 frequency ex- 
hibited by the Electricité et Hydraulique Company. 
Power trials were in progress at the time of our 
visit, so that a partial lighting of the grounds and 
buildings, so far as the capacity of the installation 
allows, is by this time probably available. 

In order to reach the second power station de- 
voted to foreign exhibitors, it is necessary to cross 
the Champs de Mars, which is most conveniently 
done by passing through the central portion of the 
Electricity Building. Here all was in a state of 
confusion that defies description ; the ground was 
intersected with open trenches, with unfinished 
lines of electrical communications, with wagons, 
packing-cases and flooring, which, having been laid 
too soon, was necessarily taken up on account of its 
having been broken by the passage of wagons and 
heavy cases. This will all have to be relaid. The 
plan of the foreign electrical power station is shown 
in Fig. 5, page 606 ; it contains the following groups: 

No. 17. Messrs. Robey and Co. 

No. 18. Messrs. Galloway and Co. and Messrs. 
Mather and Platt. 

No. 19. Messrs. Willans and Robinson and 
Messrs. Siemens Brothers. 

No. 20. 

No. 21. The Helios Company and the Société 
d’Augsbourg. 

No. 22. Société d’Augsbourg and the Société 
Nuremberg and Lahmeyer. 

No. 23. Messrs. Carels Fréres and Kolben. 

No. 24. Messrs. Van den Kerchove and the 
Compagnie Industrielle d’Electricité. 

No. 25. Messrs, Bollinckx and the Société Elec- 
— et Hydraulique. 

0. 26 


No. 27. Messrs. A. Borsig and Messrs. Siemens 
and Halske. 

No. 28. Messrs. Schuckert and Co., and the 
Société de Nuremberg. 

The installations in the building devoted to 
foreign exhibits will, when complete, develop an 
energy of 21,000 horse-power. Besides those shown 
on the plan and enumerated above, there is in an 
annexe, a Russian installation, not intended to be 
set in motion, and two Italian exhibits ; of these 
latter, one is contributed by the constructors, Franco 
Tosi, of Legnano, and by the ‘Société d’Elec- 
tricité,” once Schuckert and Co.; this will give a 
continuous current of 500 volts, It is nearly ready 





to work, as, too, is a second Italian group, also by 
the Tosi Company as regards the engine, but in this 
case the generator is furnished by another Italian 
firm, that of Bacini ; it will, like the former, givea 
500-volt continuous current. Near by are a few 
English exhibits, not intended to be worked, and 
which, therefore, do not form part of the power 
station, which commences beyond the stairwa 
leading to the first floor of the Electricity Build. 
ing. This stairway, it may be mentioned, is com- 
wae First, on the right-hand side, is the com- 

ined group (No. 23, Fig. 5} of Messrs. Carels 
Fréres, of Gand, and of the Kolben Electricity Com- 
pany. This engine and dynamo will generate a 3000- 
triphase current with a frequency of 50 ; the whole 
installation is ready, and is only awaiting steam 
from the boiler-house. Next (No. 24) is another 
group for triphase current, but of 2200 volts and 
50 periods. The combined exhibitors are the Van 
den Kerchove Company as regards the engines, 
while the Compagnie Internationale d’Electricité, 
of Liége (formerly Messrs. Pieper and Co.), furnish 
the dynamo. This installation appears complete, 
except the flywheel of the generator. Belgium also 
occupies the adjacent space (25), the exhibitors 
being respectively the Bollinckx Company and the 
Société Electricité et Hydraulique ; the current is 
triphase, of 2200 volts and 42. This exhibit is 
practically ready. Beyond, and adjoining a number 
of machinery exhibits (Nos. 20 and 26), that 
appear out of place in this building, is the collective 
installation of Messrs. A. Borsig and Co. and of 
Siemens and Halske, ready as soon as steam can 
be furnished, to generate a triphase current of 
2200 volts of 50 frequency. This is a very re- 
markable installation, to which we shall return 
on a later occasion. Beside it stands the group 
of the Nuremburg Engine Construction Company, 
and of the Schuckert Company (28). In this group 
a 5000-volt triphase current of 50 periods will be 
generated, as well as a 500-volt continuous cur- 
rent. This, like most of the other installations we 
have noticed in this building, is waiting for steam. 
On the other side of the central passage we find 
(No, 22) a German group, the engine being sup- 
plied by the Augsbourg Engine Construction 
Company, and the Nuremburg Engine Construc- 
tion Company, the dynamo by the Lahmeyer 
Electrical Company; here the current will be 
triphase with a voltage of 5000 and 50; the 
installation is quite complete. So is the adjoining 
group (No. 21) contributed by the same Augsbourg 
Company and the Helios Electrical Company. 
With this an alternating current of 2200 volts and 
50 frequency will be generated ; it is interesting 
to note that steam had been furnished to this 
engine for making its preliminary tests, which 
were extremely successful. Of English exhibitors 
we find (No. 19) the group of Messrs. Willans 
and Robinson, whose engine we illustrated and 
described recently (see page 552 ante), and of 
Messrs. Siemens and Halske; this will furnish 
a 500-volt continuous current. Then comes the 
combination of Messrs. Galloway and Co.’s engine 
with Messrs. Mather and Platt’s dynamo to give a 
continuous current of 250 volts ; and, finally, the 
installation of Messrs. Robey and Co., to generate 
a similar current. These three form a melancholy 
contrast to the other exhibits in the building ; the 
first is far from complete, the dynamo not being 
erected; the second shows little else than the 
foundations, and the third, though further ad- 
vanced, will not be able for a considerable time to 
contribute its proportion of current. 

We have now briefly reviewed the installations 
in the foreign power station, on which a large 
part of the Exhibition will depend for its light and 
energy ; others, however, remain to be noticed. 
As said above, some of the space in the building has 
been occupied with machinery exhibits of different 
kinds. It was necessary, therefore, to find space 
elsewhere for the remainder of the engine and 
dynamo installations. In the annexe of the Electrical 
Building, situated between the Salon d’Honneur 
and the French boiler-house is a Dutch installation, 
exhibited by Messrs. Storck Brothers and Co, 
for the engines, and the Smit Electrical Company 
for the generator, which will give a 500-volt con- 
tinuous current. The engine is almost erected, 
but the dynamo is not in place. In the annexe on 
the opposite side of the Salon d’Honneur, near the 
foreign boiler-house, is a group contributed by 
Messrs. Ladislas, Lang, oak Oa. and by Messrs. 
Ganz and Co., of Budapest ; this is almost ready 
for working, but steam not been available for 
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making trials; the current will be triphase, at 
2200 volts, with a frequency of 50. Close by isa 
group by the Ringhofer Company and Siemens 
and Halske, of Vienna, which will give a 500- 
volt continuous current. This installation awaits 
its steam supply. Finally there is the completed 
exhibit of Messrs. Erste, Brunner, and Co., and 
of Messrs. Ganz and Co., of Vienna; this will 
furnish a triphase current of 2200 volts, with a 
frequency of 42. Besides these there are other 
wer installations entirely misplaced, accordin: 
to the official arrangement. Thus, in the Chemica 
Industries Building, there are three Swiss exhibits 
of considerable importance ; all of these are ready 
to furnish current. The first is the exhibit of MM. 
Sulzer Fréres and the Oerlikon Company ; this will 
generate an alternating current of 2200 volts and 
50. The second is by Messrs. Escher, Wyss, and 
Co., and the Oerlikon Company, for a triphase 
current, also of 2200 volts and 50; the third for a 
500-volt continuous current comes from the works 
of M. Emil Mertz, of Bale, and the Alioth Electrical 
Company. 

It will be gathered from the foregoing brief 
review that the foreign exhibits are (except those 
from this country) in a more forward state than 
those of France, both as regard the steam boilers 
and the power plant ; it is clear, indeed, that for 
some time the Exhibition must chiefly depend on the 
foreign installations for current. It is also notice- 
able that there is an entire absence of American 
exhibits; these we shall probably find in remote 
Vincennes. 

A few words remain to be added about the 
system of current distribution. There are two 
switchboards placed on the ground floor of the 
gallery that separates the Electricity Building from 
the Chateau d’Kau, and which is not well adapted for 
exhibits on account of imperfect lighting. They 
are each 196 ft. long; one is reserved for con- 
tinuous, and the other for alternating, currents. For 
the latter there are as many collectors as there are 
different natures of current; each of these collectors 
is coupled to its corresponding machine, and serves 
a special system of mains. From what we have 
said, and which will be more evident when we con- 
sider in detail the various installations, the elec- 
trical exhibits in the 1900 Exhibition will far 
surpass anything that has been seen before, and 
will form a very complete illustration of the pheno- 
menal progress in electrical engineering during 
the last few years. It is to be regretted, though 
this is the inevitable fate of exhibitions, that all 
is so far behindhand. Time alone can remedy 
this deficiency, and in this connection we are very 
glad to learn that an official decree will be issued, 
to the effect that no more goods will be received 
after the 12th inst., and that unfinished installations 
will be removed at the cost of the tardy exhibi- 
tors. It is too much to hope that this decree will 
be rigidly enforced, but we trust that it may be 
so far put into execution as to teach exhibitors that 
they cannot break their contracts with impunity, 
and that the various Commissions are bound 
to see that the conditions of the contracts are 
respected, The Paris Exhibition authorities have 
doubtless much to answer for in their failure to 
have carried out their undertakings in time, but 
their responsibilities are small compared with 
that of exhibitors and Commissions, French and 
foreign, who appear wholly to disregard their obliga- 
tions in completing the various courts for which 
they are responsible. 





MODERN FIELD ARTILLERY. 
(Continued from page 577.) 

_ THE ScuyerER-Canet System. 
75-Millimetre (2.952-In.) Gun, Long Type, on 
Carriage with Trail Spade and Hydraulic Recoil 
Cylinders (Figs. 113 to 124, pages 610 and 611).— 

The following are particulars of the gun : 

Weight of gun . 355 kilogs. ( 782 Ib 


» Carriage... ... 635 ,,  (1399,, 

” projectile 65.5 Us...) 
Muzzle velocit ee, a 500 m. (1640 ft.) 
Energy of projectile ... 83 t.-m. (276 foot-tons). 


In a modified type the principal particulars were : 


Weight of gun. 348 kilogs. ( 769 Ib.) 
» Carriage .., 638 ,, (1406 ,, 
M , projectile 6.5, (144 ,,) 
E uzzle velocity... ae 580 m. (1903 ft.) 
“nergy of projectile ... 111.5 ¢.-m. (371 ft.-tons). 


sa these models the following properties were 
Own to exist in a high degree under test : 


1. Reduced recoil, allowing continued fire. 

2. Rapid and sustained fire at comparatively 
short range, without re-training the gun. 

3. Great stability during recoil on ordinary 
ground. 

4. Very slight deviation of the gun. 

5. Strong and absolutely safe breech - closing 
device. 

6. High ballistic power compared with the weight 
of the gun, 

7. Complete protection of parts against grape- 
shot and dust. 

The gun is of forged and hardened steel; it is 
33.3 calibres in length, and is made in two ; 
the tube in which the breech-block is screwed, and 
the jacket, which covers the tube for a length of 
1.210 metres (47.637 in.). The force of recoil is 
transmitted to the hydraulic recoil cylinders by the 
jacket, so that the tube has not to withstand any 
efforts that would tend to affect the breech 
mechanism. The gun is connected to the recoil 
cylinders by means of dovetailed flanges, which 
form a strong attachment, but allow the system to 
be taken to aig rapidly. The gun has been 
designed to take a truncated conical metallic cart- 
ridge; it is, therefore, not fitted with any 
mechanism for obturation. The breech-block can, 
however, easily be replaced at any time by one of 
ordinary type, with plastic obturator, so as to fire 
a cheaper kind of ammunition; in this case, how- 
— rapidity of firing would be reduced by one- 
The carriage is provided with hydraulic recoil 
cylinders, a trail-spade, and wheel drags. The 
gun runs out automatically; the trail-spade is 
shaped so as to omnia penetrate ground of 
average hardness, and preliminary digging is not 
necessary. The wheel drags are used when the 
gun is hauled from one place to another, and also 
when firing on very soft ground. When the 
surface is of average hardness, it is not necessary 
to resort to this device. Percussion being absent 
owing to the action of the recoil cylinder, the 
carriage rises only slightly even when on ploughed 
grcund. In this case, however, correction in 
training after each round is hardly necessary, 
especially when the firing does not require minute 
precision, as, for instance, when firing against 
a cavalry charge. The carriage is very simple 
in construction, and requires no preparation for 
firing; the recoil cylinders are filled with in- 
congealable liquid, and as they are perma- 
nently tight, it is not necessary to inspect them 
when the gun is placed in battery. The recoil 
cylinders and their rods are protected against 
grape-shot and dust by closed slides, which form a 
protective armour; the whole of the system occu- 
pies but little room, and is easily taken to 
pieces. Expansion of the gun has no influence 
on the working of the various parts, for the 
cylinders can extend freely in the cradle, and 
the glands round the rods are not liable to be- 
come hot. The carriage is built up of steel plates ; 
it consists of two cheeks stayed by hollowed-out 
plates, which allow free recoil. It is jointed 
on the axle, the trail end being fitted with 
the pivot-bolt seat and the spade. The lever for 
lateral training, and the gun sponge, are hooked on 
the carriage ; the gun sponge is in two parts, to fit 
more easily against the trail. The gun is placed 
under the axle, so as to reduce the rising of the 
system under fire as much as possible. It clasps the 
recoil cylinders, the latter travelling in slides fitted 
to the axle, and the whole system oscillates on the 
wheels to obtain the required elevation. The gun, 
therefore, recoils along its axis, whatever be its 
incline. The recoil cylinders being movable, the 
rods are fixed and are joined to the ends of the 
slides ; each of the cylinders is fitted with an arm 
that serves to take up the pressure of the running- 
out springs, the latter bearing on a rod placed in 
front of the system. ‘The length of the set of 
springs required for obtaining the recoil travel 
allows the provision of twin-recvil cylinders, and 
this is an advantage as regards the division of effort. 
During recoil, the liquid in each cylinder passes 
from the front to the rear of the piston, through 
ports, the opening of which is in relation with the 
speed at all points of the travel; resistance is, 
therefore, practically constant. The running-out 
springs being compressed, their action is added to 
that of the recoil cylinders to run out the gun when 
recoil has ceased. These springs are suflicient to 
run out the gun under the greatest firing angle. 








The piston-rods, while entering the cylinders on 








one side, are withdrawn on the other, the volume 
of liquid, therefore, remains constant, and this is 
of great advantage in preventing leakage. Leather. 
buffers, combined with the set of springs, deaden 
all shocks during return; these shocks, however, 
are very slight, for the recoil cylinders act as brakes 
in both directions. 

As above stated, the gun, recoil cylinders, slides, 
and axle, oscillate — on the wheels to give 
the gun the requi elevation. All these parts 
are, moreover, joined to the a through a 
rack, the pinion of which is keyed on the same axle, 
with a tangent screw-wheel provided with a hand- 
crank. The gunner placed on the right-hand side 
keeps his eye on the sights while he works the 
crank, this being effected independently of the 
loading of the gun, which is carried out on the left- 
hand side. In most cases these two operations are 
conducted simultaneously, it being only when the 
gun is fired at ranges higher than 3000 metres, that 
sm an end is raised for closing the breech- 

ock. 

The gun is trained by means of the trail lever. 
It would be impossible to give to such a powerful 
gun, a lateral action independent of the carriage, 
owing to the deviation that would arise were the 
gun to be placed obliquely to the trail. Experience 

proved that the gunner at the trail can rectify 
lateral training while the pointer is occupied in cor- 
recting the elevation of the un. On most ground 
the spade is displaced laterally by lifting the trail ; 
and this causes no difficulty, the wheels being 
always moveable even when the wheel-drags are on. 
The wheel-drags are not of much importance, and 
are not generally resorted to to check recoil ; when 
the trail is fairly held by the spade in suitable 
ground, their action is unnecessary. The gun and 
mounting are easily taken apart by removing two 
keys that hold the gun to the slide-shoes and sliding 
the gun forward. 

The fore-limber contains no special arrangement. 
It carries a chest which contains 36 cartridges, 
placed horizontally in wooden compartments, and 
two boxes of tools and spare parts. It is so de- 
signed as in turning to form an angle of 60 deg.; 
the system can therefore turn half round in a width 
of from 7 to 8 metres. 

(To be continued.) 





LITERATURE, 


Die Ankerwicklungen und Ankerkonstruktionen der Gleich- 
strom Dynamomaschinen. By Professor E. ARNOLD. 
Berlin; J. Springer; and Munich: R. Oldenbourg. 
Pages 376 octavo, with 12 Plates and 418 Figures. 
[Price 15s. ] 

ALTERNATING currents have so much come to the 
front, and we possess already so many books on 
continuous-current dynamos, that a new volume on 
the latter may almost appear uncalled-for. Yet 
there always remain problems to be cleared up, 
and electricians to be trained, and the author had 
other good reasons for compiling this combination 
of a text-book and a hand-book. Professor FE. 
Arnold is the first director of the electro-technical 
institute of the Technical High School of Karl- 
sruhe. This electro-technical institute, we may 
mention, was built in 1896, under his supervision, 
with a grant of 30,0007. from the Baden Chamber 
of Deputies. In the first edition of this work of 
1891, the author simply laid down some rules for 
armature construction. The second edition of 1896, 
now out of print, explained and further developed 
these rules. In order to give a full theory, and to 
derive the multipolar types from tripolar types, the 
author has had, in this third edition, to rewrite the 
first chapters entirely. He further explains his 
series-parallel connections, designed especially for 
drum armatures, which, he feels sure, on the 
ground of his own experience and that of firms 
who have adopted it, will replace the parallel wind- 
ing. For constructive reasons, the armature wind- 
ings of multipolar dynamos are generally made of 
bars. Both with the lel and the series con- 
nections, it is difficult to adapt the number of 
bars to the current intensity. The series-parallel 
connection offers the further advantage that the 
number of the branch currents in the armature may 
be an even number, independent of the number of 
poles, and that every current branch passes through 
all the fields. In this way the annoying sparking 
is avoided, which is caused by the dissimilarities of 
the several poles. 








The armature reactions and energy relations 
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during the short-circuit period are the most note- 
worthy addition to the new edition. These mathe- 
matical deductions are due to the author and to 
Dr. Mie, one of his colleagues. In their conclu- 
sions they difter from Thorburne Reid, who con- 
siders that a constant-current density under the 
brushes is the most favourable condition for com- 
mutation, and also from Joubert as to the energy 
waste through self-induction. This section also 
deals systematically with the winding systems of 
8. G. Brown, Sayer, and Swinburne. 

The work is divided into two parts—armature 
windings and armature constructions, Broadly 
speaking, the theory is contained in the first part, 
which deals with ring, drum, and disc armatures, 
and then proceeds to the consideration of the arma- 
ture reactions. But the line of demarcation be- 
tween the theoretical and constructive parts could 
rigorously have been drawn only in a completely 
rewritten volume, and the arrangement and the 
sequence observed are for that reason not always 
of a kind to facilitate the student’s task. The 
want of an alphabetical index cannot be overlooked 
under those circumstances. The table of contents 
is, however, very complete, and the constructive 
data of twenty-four of the examples discussed at 
length are condensed in a large table. The twelve 
plates and many of the text figures are photographic 
reproductions of working drawings on which the 
scale is indicated. As the originals were three or 
four times the size, these diagrams will be appre- 
ciated by designers and students. The originals, 
which represent a great variety of types, were sup- 
plied to the authors by the leading electrical firms 
of Germany and Switzerland; French machines 
are also shown. There are several armatures of 
the Oerlikon Company, with which Professor Arnold 
was for some time connected. The diagrams, as 
Well as the general get-up, are excellent ; some of 
the views might be clearer. 

Both in theoretical and practical respect the 
volume would rank with the best of its kind, even 


— were more contemporary rivals to contend 





Lubrication and Lubricants. By LronaRD AROCHBUTT, 
iat F.C.S., and R. Mountrorp Derxtey, M.I. 
_ E., F.G.S. London, 1900: Charles Griffin and 

Thi Pages 451 large octavo, with 123 text figures. _ 

is treatise on the theory and practice of lubri- 
cation, and on the nature, properties, and testing 


of lubricants, is the joint work of Mr. Archbutt, 
chemist to the Midland Railway Company, and of 
Mr. Deeley, inspector of motors and boilers of the 
locomotive department of the same company. Both 
in compass and in breadth of treatment the work 
leaves its predecessors far‘behind. The subject is 
wide and has its two distinct sides with which only 
the experienced chemist and the engineer can deal 
appropriately. Joint authorships have their draw- 
backs, however. We read that the responsibility 
for the mechanical and the chemical sections must 
necessarily rest mainly upon one or other of the 
authors, that the purely physical sections are, to 
a large extent, of joint authorship, and that each 
section has so far as possible been made com- 
plete in itself. The reader will be prepared 
to find repetitions under these circumstances, 
and he does meet with them. Much remains 
still to be elucidated regarding the chemical con- 
stitution and physical properties of lubricants. 
But we do not look forward to a chemical treatise, 
and the chemical sections are most satisfactory. 
The distinctive feature of the work, we take it, lies, 
however, in the mechanical side of the problems, 
and we should have liked to see that side, perhaps, 
still more accentuated. 

The volume opens with theoretical chapters on 
the friction of solids and liquid friction or viscosity 
—the ‘‘or” is peculiar—and plastic friction, deal- 
ing with viscous flow between horizontal and be- 
tween vertical planes and through capillary tubes, 
Poiseuille’s viscosity formula, and Osborne Rey- 
nolds’ theory. Since the lubrication effect does 
not only —— upon the viscosity, ‘‘ especially 
when the oil supply is inefficient, the rate of fric- 
tion very low, or the load excessive,” as Veitch 
Wilson, Thurston, and others recognised, but also 
upon something else which prevents rupture of the 
liquid film and actual contact between the rubbing 
surfaces, the authors interpose a chapter on 
superficial tension ; this is very welcome, but it 
is not particularly well arranged. The something 
just mentioned is the oiliness or greasiness. In the 
preface the claim is raised that ‘‘in the instruc- 
tions for the manipulation of testing machines, an 
endeavour has been made to state the conditions 
under which tests may be made for oiliness or for 
viscosity, much that has been written on the sub- 
ject being unsound, owing to a want of knowledge 
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75-MILLIMETRE GUN, CARRIAGE, AND LIMBER. 
(For Description, see Page 609.) 





properties of lubricants are of active value.” We 
should be glad to have that claim further sub- 
stantiated. A real definition of oiliness is not 
given. On page 397, however, we read: ‘*The 
property which prevents the lubricant from bein 
pressed out is called oiliness. Thus, altho 
sperm oil is less viscous than glycerine, it will 
found to be a better lubricant. e glycerine feels 
harsh between the fingers, whilst sperm oil feels 
greasy. With high speeds, moderate loads, and 
good lubrication it is, no doubt, the d of 
fluidity which principally determines the value of a 
lubricant for any partic purpose ; but when the 


lubrication imperfect, oiliness plays the most 
important part in the reduction of frictional re- 
sistance.” 

To return to our summary, Chapter IV., headed 
Theory of Lubricants, is based mainly on the 
series of classical experiments which Mr. Beauchamp 
Tower conducted at the instance of the Institu- 
tion of Mechanical Engineers, and the theoretical 
deductions which Professor Osborne Reynolds 
evolved from those and other researches. Pro- 
fessors Goodman and Thurston are also quoted, of 
course; further, Professors Jenkin, Ewing, and 
Kimball, on the apparent sudden change in the 
coefficient of friction, when the surfaces in contact 
come tofrest. References to Morin and Hirn ocour 
in the first chapters. But a volume of this cha- 
racter should not altogether have di rded the 
theory of friction by General Petrow, of the Rus- 
sian génie. His experimental researches predated 
those of the Institution, the work was crowned by 
the Academy of St. Petersburg, and his con- 
clusions have in the main been confirmed by 
a investigations. Martens’ work, con- 
duc at Charlottenburg since 1883, might. 
also have been noticed, although the experiments 
do not appear to have been summarised, as was in- 
tended. e rise in the temperature of the liquid 
film was to be determined by the aid of thermo- 
couples. It is a pity that this has not been done, 
and that no means seem to have been found for 
increasing the thickness of oil films; Jahns made 
pro s to this effect. 

hy the authors now over to physical and 
chemical properties of lubricants, methods of deter- 
mining them, and the systematic testing by 
physical and chemical methods, to return after- 
wards to mechanical testing—the very subject just 
discussed—is not quite apparent. Mr. Archbutt’s 
name is identified with several improvements and 
appliances, and we need hardly say that these three 
sections are excellently written and arranged. One 
point, apropos: After describing the method for 
inquiring into the dangers of spontaneous ignition 
of cotton waste, &., impregnated with oil, and 
tabulating results, the authors mention that they 
found it n to force air through the apparatus 
in such tests. if that is not done, how can com- 
parative results be expected ? 
Chapter IX., “Mechanical Testing of Lubri- 
cants,” describes Thurston’s machine fully, 








concerning the conditions under which these two 
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and for pivot friction) ; further, the disc and collar 
machines of McNaught, Woodbury, Deprez and 
Napoli, and Bailey. The advantages of mecha- 
nical testing are not pressed, though nothing can be 
so instructive as tests approaching working condi- 
tions. If the machines are not perfect enough, 
they must be improved ; what would electricity be 
without the marvellous accuracy of electrical in- 
struments ? 

The authors proceed next to the ‘‘ Design and 
Lubrication of ings,” giving useful tables con- 
cerning the composition of materials for bearings, 
and pointing out the undesirability of employing 
metals which may seize or weld, also devoting a few 
rather aimless pages to hardness tests. Sub-head- 
ings of this section are: The hardening of bearing 
surfaces, lubrication of bearings, fit of bearings, 
heating of the oil film, admissible loads on bearings, 
cylindrical surface bearings, &c., methods of apply- 
ing lubricants. The reader will agree that the 
scientific design of bearings is still in its infancy ; 
there is, hence, hope for improvement in this sec- 
tion. The diagrams of bearings and of lubricators 
do not call for commendation ; that ring lubricators 


have become very popular would hardly be sur- | S4ry 


mised from the brief notice, and there is no example 
of roller bearings and very little on ball bearings. 
The last chapter, ‘‘ The Lubrication of Machinery,” 
summarises the whole subject for the benefit of 
engineers in charge of machinery. 

Among the good points of the work, we should 
mention the excellent, exhaustive alphabetical 
index which helps us quickly to find apparatus 
‘* described in another place”; the use of the same 
symbols, explained in the table of contents through- 
out the book ; the many (96) extensive tables of all 
kinds ; the absence of misprints ; and the general 
care of the publisher. Among the weak points: The 
occasionally scanty references to foreign literature, 
and the fact that those foreign papers are quoted in 
most cases by their abstracts, abstracts of acknow- 
ledged standing, it is true, published by the Society 
of Chemical Industry, the Chemical Society, &c. 
Abstractors do very useful work, and we may 
presume, moreover, that the authors have studied 
the originals of important papers. But we appear 
to drift into accepting everything on the faith of 
an abstractor, who may or may not have been very 
eareful, and who is not always allowed sufficient 
space to allude to all important features. But 
these remarks are not especially meant for the 
authors of the volume before us, a book which 
we can conscientiously recommend to engineers, 
chemists, and manufacturers of lubricants. 
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THE HENDEY-NORTON METRIC LATHE. 

We illustrate on page 607 one of the Hendey- 
Norton lathes which have of late years attracted con- 
siderable attention owing to the very convenient 
system of changing gears for screw cutting or “‘ feed- 
ing.” The machine illustrated has 10-in. centres and 
@ bed Sft. long. The lead screw and gearing is 





arranged for metric pitches only, since this particular 
tool is intended for the Continental market, the 
particular system for which change wheels are pro- 
vided by the makers being that recommended by the 
Société d’Encouragement pour l’Industrie Nationale, 
of Paris. 

The most important feature of these lathes, the 
Norton system of change gearing, may be briefly 
described as consisting of a cone of change gears, so 
mounted directly on a driving shaft running through 
the lower half of the gear-box, shown to the left of the 
lathe, and supported on bearings at either end, whilst 
the lead screw passes through the upper half of the 
box. Sliding on the lead screw, but splined and keyed 
thereto, is a steel pinion which is centred in a forked 
casting, carrying at its outer end an intermediate gear 
which is aes with the sliding pinion on the lead 
screw. Fastened tothis forked casting and projecting 
therefrom through the opening in the gear-box will be 
noticed a latched Saadie By means of this handle 
engaging in order with the notches and detent holes of 
the index plate, the intermediate gear and its pinion 
are brought into mesh with the gears of the cone suc- 
cessively as required, thus imparting their motion to 
the lead screw. With this arrangement it will be seen 
to change from one pitch to another, itis merely neces- 
to unlatch and move the handle from one notch to 
another and latch it there again. The notches bring 
the respective gears into proper alignment, the detent 
holes locking them in proper mesh. Notwithstanding 
this permanent form of gearing, the retention of the 
interchangeability of the outside change gearing makes 
it possible to obtain any pitch not shown on the index, 
by the use of a amar, or gears which may be em- 
ployed with those already mounted. Moreover, it will 
be apparent that such an additional change gear will 
not only cut the pitch specifically required, but will 
furnish as many different changes, as it can be used in 
combination with the outside change gears regularly 
employed and the gears of the cone, each adaptation 
giving twelve changes. So any thread which can be 
cut on any ordinary lathe can be cut on a Hendey- 
Norton, and many more. These remarks will, of 
course, apply equally to changes of feed motions. 

he reverse motion for the carriage of these lathes 
is obtained by the lever at the right side of the apron. 
This rocks a rod, engaging by means of a bellcrank 
with the reversing gearing in the headstock, causing 
the lead screw to revolve either forward or backward, 
as required, and giving the corresponding travel to 
the carriage. The advantage of this feature is appa- 
rent, since it does away with the necessity of re- 
versing everything from the countershaft down in 
order to get the required return travel of the car- 
riage. The reversing lever being connected with 
the apron, it is always within easy reach of the 
operator, whether working at one end of the lathe 
or the other. Supplementary to the reverse rod is 
the automatic stop-rod for stopping automatically the 
—- in either direction at a given point, either in 
th cutting or in feeding. This step-rod allows 
cuttings to be taken up to shoulders on work, intern- 
ally as well as externally, stopping the carriage with 
certainty at any point desired, doing away entirely 
with the loss of time consequent to the forementioned 
class of work in ordinary lathes. It is invaluable in 
turning a large number of pieces where duplication of 
lengths is required, &c. 

All sizes of Hendey-Norton lathes, up to and includ- 
ing 20-in. swing, are fitted with headstocks havin 
solid 7 carrying solid journals made of speci 
bronze metal. The spindle bearings are taper, with 

rovision made for taking up wear in all directions. 

hese bearin 
under them for a large supply of oil sufficient to last 
for several weeks without replenishing or attention, 
the oil being carried up to the bearings by means of 
light rings revolving with the spindle and insurin 
constant and ample ebrtontion. The lathes in genera 
are very strongly constructed, and with the foremen- 
tioned features are capable of producing a large and 
wide variety of work with the least possible loss of 
time attendant thereto. 

Since the introduction of the Hendey-Norton lathe 
to the public some seven years ago it has rapidly in- 
e in output, until at the present time, the 
makers, the Hendey-Norton Machine Company, of 
a Conn., U.S.A., produce an average of 65 
to 70 of these lathes per month. 





THE USE OF FLUID METAL IN THE 
OPEN-HEARTH FURNACE.* 
By Mr. James Rizey, Vice-President. 
Prrvusat of the early volumes of the Journal of this 
Institute will lead one to the conclusion that the makers 
of steel were very much interested, not to say excited, 
about the results to be obtained by using fluid metal taken 
direct = = blast-furnace to the py pages 
place practice then general of m e 
ied in euptles or reverberatory furnaces situated sane 





* Paper read before the Iron and Steel Institute. 


are self-oiling, pockets being provided | w, 





the converters. The outcome of consideration and dis- 
cussion was, as we know, the almost universal adoption 
of the ‘‘direct” process, abolishing the’ intermediate 
process of melting in the cupola. With these facts before 
us, it is somewhat remarkable that so very little interest 
has been manifested in the — case of the use of fluid 
metal taken directly from the blast-furnace to the open- 
hearth furnace. One would have thought that the experi- 
ence obtained in the Bessemer process would have led to 
similar practice obtaining in the case of the competitive 
process. Perhaps one reason for this apparent apathy is 
the fact that by far the larger proportion of the Siemens 
steelmakers did not possess blast-furnaces, and therefore 
had no choice but to deal with the raw materials in the 
solid state. This was not universally the case, however, 
and one wonders why those who had the means did not 
prove the advantage, or otherwise, of thealternative prac- 
tice by charging fluid metal pee rp of solid. It is true 
that statements have occasi 'y been current that some 
of our prominent managers had made trials of this 

rocess, but for some reason or other not clearly defined, 
a not continued the practice, not finding it ‘‘success- 

u Bad 


This vague statement has come before the author on 
several occasions, and proved an impediment in the way 
of his adoption of the newer process. It may be men- 
tioned, as indicating the foresight of the late Sir William 
Siemens, that the works at Landore were planned with 
the object in view that the blast-furnaces should be as 
near as possible to the steel furnaces, so that the metal, 
whether in the solid or fluid state, should be readily con- 
veyed from one to the other; and, further, that the use 
of the fluid metal was contemplated, for in working out 
the details of the pig-beds, slag-falls, boxes, and runners, 
the author made provision for a ladle to run under the 
slag-fall to receive the fluid metal for conveyance to the 
open-hearth furnaces. This was in the year 1872; but 
up to the time when the author left Landore, in 1878, 
these arrangements were not used. Later some trials 
were made, and have been referred to by Mr. Carulla; 
but they appear to have been of a tentative character, 
and apparently, from one cause or another, did not make 
such impression as to |] to a general adoption of the 
process. It may be—I know not if it is—something more 
than a coincidence that the newer method of working 
was, after all, first adopted as a T practice at these 
same works. My friend, Col Wright (of Messrs. 
Wright and Butler), tells me that he has worked on these 
lines continuously, and has regularly made steel, using 
fluid metal taken direct from the blast-furnace to the 
open-hearth furnace. 

The author did not for —_ again have the or. 
tunity of trying this method of working. Until five 
years ago, he had no blast-furnaces under his charge, and 
even then a considerable time elapsed before it was pos- 
sible to make arrangements for its adoption. Various 
obstacles had to be overcome ; the want of confidence in 
success, and the passive resistance often met with in 
such cases, were perhaps more di ing than any pos- 
sible difficulties which might arise in actual working, or 
in working out practical methods. At the Wishaw Steel 
Works there were, up to two years ago, some Bessemer 
converters with provision made for the supply to them of 
fluid metal direct from the blast-furnaces. In building at 
these works the th. are ——— furnace ordinary 
practice was contemplated, hence no provision was made 
for charging fluid metal ; but in extending the works and 
building a new open-h furnace the author obtained 
reluctant permission to keep these arrangements in view. 
This was done only to tae extent that the railways were 
laid down, so that the ladles which had been used to 
convey the fluid metal to the converters might be 
brought to the doors of the furnace, and by means 
of improvi tackle and manual labour be tipped up 
into a shute or runner to let their contents run into the 
furnace. About ‘this time I had paid a visit to Landore 
to see another Colonel Wright was trying, and he 
then told me that he had already made several charges 
of steel in which he had used fiuid metal run down 4 
sand runner direct from the blast-furnace into the open- 
hearth furnace, and that they were perfectly satisfactory. 
e had no such facilities at Wishaw, but I was en- 
couraged to make a trial. The blast-furnaces are situated 
at a considerable distance from the open-hearth furnaces. 
The ladles used in the Bessemer would hold each 
a charge of between 6 and 7 tons, which they received 
from the blast-furnace in a sunk railway. Having diverted 
railway connections to enable us to get the ladles to the 
furnaces instead of the converters, Mr. Mills, at that 
time the manager of the steel works, took the matter up 
energetically, and on March 25, 1898, made the first 
charge in a 25-ton furnace. The time-table of proceedings 
kept by Mr. Mills records : 


Blast-furnace tapped - 62am. 
Both ladlesfull ... =... ... 6.35 4, 
Ladles weighed at melting shop 6.48 5, 
Shoot fixed and ladle in position 6.55 ,. 
Finished teeming firstladle .. ” 
Second ladle in position ” 


Finished teeming second ladle 
Shoot withdrawn and door down 
The furnace was tapped 


SaANNAN 
BK anwo 


3 
EB 


Evidently, although this was a pig and ore charge, the 
time occupied in working the c was | than 
ordinary, and this was explained by the fact that the 


furnace was not in th ly good ing order, having 
been at work a consid le time, and was a little later 
put off for repairs. 


But in other respects the results were encouraging. 
= Wed was this the case in the important matter of 


7 "This will be seen from the following figures 
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Charge No. 5472. Weight Charged. 
Fluid iron Sp ae 122 800 
Cold pig iron 0 600 
12 14 0 0 

Ferro-manganese Ses @-2:S8 

Total metallic charge ... 12 15 3 0 

Ingots produced - 13 5 0 0 = 103.6 per 
cent. in me- 
tallic charge. 

Ore chai a 3 16 0 0 

Slag produced ... 3 5 0 Owith19.4per 
cent. Fe. 


In reporting to the author, Mr. Mills said ‘‘ The whole 
of the operation ag far as conveying and weighing the 
hot metal from the blast-furnace to the melting surface, 
successfully performed, although owing to the care exer- 
cised it lasted considerably longer than it would in actual 
piactice ; unfortunately, however, the melting furnace was 
not ina proper condition to try an experiment of any 
description, in — of which is the fact that the furnace 
was a few days later eo off for complete overhaul. 

“The impression I gathered from the experiment, so 
far as it went, was that the hot metal should first be 
through a mixer, and should be conveyed to the melting 
furnace with as little delay as possible, and thereafter 
a small amount of ore should be charged as soon as the 
hot metal is passed into the melting furnace. 

‘The melting furnace should be a very quick-working 
one. The large yield of ingots in the metallic oe 
viz., 103.6 per cent., should not, without further figures, 
accepted as characteristic of the process, inasmuch as 
metal adhering to the bath from former charges may 
easily have been lifted and tapped with the one under 


report. 

The whole of the weights, both ingoing and outgoing, 
were taken on the same weighbridge, and ingots were 
checkweighed in another machine.” 

from this report, merely remarking that my 
interest was naturally excited about the particularly — 
yield, and that this result, added to the absence of diffi- 
culty in the operation, was encouraging. 

And yet, as has been indicated, our appliances impro- 
vised for the occasion, and all that we could command 
without considerable expenditure not then permissible, 
caused much anxiety as to possible accident or failure 
through their inefficiency. 

To this cause must be principally attributed the fact 
that several weeks passed before a further trial was made. 
In the course of the week ending May 14, 1898, 14 
charges in all were worked in one furnace, 11 of them 
being entirely fluid-metal charges, one fiuid metal and 

late shearings, and two cold pig and scrap, the latter 

ing due to a slight mishap at the blast-furnaces. The 
various points of interest which emerge on this week’s 
work may perhaps be best stated in some of Mr. Mills’ 
conclusions as reported to the author, and in the con- 
clusion the latter laid before his directors. 

Mr. Mills said: ‘‘ During the whole week the bogies 
and ladles, as well as the tipping gear, worked without 
any hitch, little or no metal was spilt, the tapping was 
quite clean, and without scrap. The weights of produce 
given include one or two small ingot ends made. The 
carbons were purposely kept normal and regular, the 
furnace bottom was good and little cut after every 
tap, and the series altogether was quite free from ‘out- 
side influences.’ 

“Tt was found that the hot metal ladles skulled very 
rapidly ; the reason and remedies are discussed later on. 

“The whole of the weights charged and tapped in con- 
nection with the hot metal series were observed on the 
same weighbridge, which was adjusted by Pooley on the 
ge Saturday, and every bogie, hot metal, and pro- 

uce was tared on the same machine, before and after 
each weighing. 

“The furnace was in excellent working order, in proof 
of which statement I note that during the succeeding 
week, May 21, the furnace tapped 352 tons 17 cwt. of 
ingots, the best output since she was built. 

“There were nine charges made as follows : 

‘A supply of hot metal was tapped into two or four 
ladles at the blast-furnaces, and as quickly as circum- 
stances would permit this was transferred into the 
Siemens furnace, and a small a of ore, 2 cwt. to 
4 cwt., was thrown into the bath immediately afterwards. 
As soon as the metal appeared hot enough more ore was 
Ht ga and the charges worked and finished in the 
usual way. 

“T find the nine charges occupied 71 hours and 40 
minutes, and yielded 130 tons 1 cwt. of ingots, so that 
assuming the whole of the 138 hours in the normal work- 
ing week to be occupied to the same extent as the trials, 
the output would be 250 tons. 

The ‘ metallic’ weight charged for the nine charges 
was 131 tons 1 cwt., and the weight of ingots being 
130 tons 1 cwt., the yield of ingots on the ‘metallic 
weight charged is therefore 99.23 per cent. 

The ore used for the nine charges was 40 tons 3 cwt., 
Or at the average rate of 6.17 ewt. per ton of steel made. 

General Remarks.—I have not considered that this 
report should cover a definite statement of opinion on the 
conclusion that may be drawn from it as to the commer- 

value of the process ; but it is evident that if satisfac- 
tory figures on which definite conclusions may be based 
are to be obtained, that considerable modifications in our 
Present appliances and methods must be effected. 

For ¢ @ success of the process I am fully convinced 

at an efficient mixer is necessary, its chief advantages 


“1 — prevent the Siemens furnaces waiting for 





‘*2. It will prevent hot metal waiting if the Siemens 
furnace, bottoms require extra fettling. 

‘*3. It will to some extent desiliconise the hot metal. 

‘*4. It will enable irregularities in the different casts 
of hot metal to become thoroughly mixed. 
ae It will tend to avoid the skulling of the hot metal 
ladles. 

In reporting to the directors the author said: | 

** The object of the trials was to obtain experience on 
the following points : : 

‘*1. The facility with which the operations of convey- 
ing metal to the melting shop and charging it into melt- 
ing furnaces can mon an . : : 

**2. The effect on furnace hearth of charging fluid 
metal upon it. 

‘*3. The possible economics of the system : 

(a) At blast-furnaces. 

(b) On bene xa patting hop ‘ 

(c) In working these c in melting furnaces in so 
far as relates to ‘output’ and to ‘ yield.’ 

‘*The trials have shown that with proper arrangements: 

**1, There are no difficulties or disadvantages attendant 
on the conveying or cha 8 of fluid metal, except the 
skulling in the ladle; which, however, would in constant 
work be reduced to a minimum, and the metal ‘ skull’ 
worked up in the furnace. 

‘*2. That the apprehended ‘cutting’ of furnace bottom 
or hearth did not occur. 

‘*3, (a) That there were no troubles at blast-furnaces, 


where there would be a large saving in sand and labour | ° 


on the degen ; 

‘*(6) That with proper arrangements the charging of the 
furnace can be done quite easily, and a considerable por- 
tion of the staff of men can be dispensed with, thus re- 
ducing costs and facilitating control of men. 

‘*(c) It was not anticipated that there would be any 
shortening of process, except in so far as quickness of 
charging and reduction of repairs after each charge might 
have this effect. The event was in accordance with this 
view. Mr. Mills’ ey shows that the following week, 
the best recorded, the output was 253 tons, while the 
charges with fluid metal were worked at the rate of 250 
tons per week, and an examination of the ‘time-table’ 
shows that the eleven charges took an average of 57 
minutes from tapping of blast-furnace to finish of charging 
into melting furnace. With proper appliances this opera- 
tion should not exceed 12 to 15 minutes as a maximum, so 
that 74 hours were lost at this stage, and a few delays 
occurred between tapping and charging, which taken to- 
gether, I assume, represent the time necessary for an 
additional charge of say 25 tons, in which case the output 
would have been 10 per cent. over the ‘ record.’ 

“The ‘yield’ was surprisingly good, more than realis- 
ing expectations. This is in part due to the reduced 
waste through the absence of sand on the metal, and in 
part to the increased consumption of ore. It appears 
that the slags were about normal in proportion to steel 
and also in contents of iron. 

“The inc consumption of ore is an important 
matter, as from this source the metal is obtained at a low 
cost. Assuming ore at 183. per ton with a content of 50 

r cent. of iron, it is evident that the iron from it cost 
Bos. per ton; while in the case of pig iron with a yield of, 
say, 92 per cent. iron, and costing 54s, per ton, the cost 
of iron is about 58s. 9d. per ton.” oe 

From figures submitted, the author said it appeared 
that the metal cost for these nine charges was lower by 
10d. per ton than the metal cost of the ordinary charges, 
worked at the same time in other furnaces; and went on 


to say: 

ap do not, however, wish to build too much on the 
results of these trials in this respect; but if they are 
confirmed by further trials, their importance n no 
emphasising—I mean, if the ‘yield’ as well as the con- 
sumption of ore are confirmed by repeated trials.” 

In these quotations there are clearly stated the Fenn 
which struck us as being of most importance, and they 
will doubtless have impressed you. I will not now detain 
you to emphasise them. — : % 

After much consideration and long delay, it was decided 
to dismantle the Bessemer plant at the Wishaw Steel 
Works, and to construct open-hearth furnaces on the 
site, proceeding in the first instance with two furnaces 
of 30 tons capacity. In planning the new plant, atten- 
tion was focussed on the arrangements for dealing with 
fluid metal. The new furnaces had various novel points 
about them which, however, do not enter into considera- 
tion in this byes 

As the old roof of the Bessemer plant was to be used 
as the cover of the new furnaces, it was found that height 
was somewhat restricted; and, as a consequence, and 
also to avoid costly arrangements for tipping the ladles 
at the steel furnaces, we ventured on a tentative plan 
which, if practicable, would be simple in working, and if 
not, could be readily altered. The ladles for conveying 
the metal were made fixed in their carriages, that is, not 
to tip. A short spout was fixed at the bottom of the 
ladle, just under a taphole in its side. When the ladle 
was brought up in front of the furnace, the short spout 
extended over a projecting sill-plate, and on tap) ing 
the ladle the metal at once ran out over the latter, whic 
is lined with brick, and so into the furnace. It may 
stated now that after some se ges are had been gained, 
and the necessary facility and expertness in manipula- 
tion at the blast-furnaces and in transit to the steel fur- 
naces, there was extremely little trouble in tapping the 
ladles, or with the formation of skulls. But this —— 
ness is essential; for instance, if the metal be dribbl 
from the blast-furnace into the ladle at the rate of a ton 
per minute, it is probable the metal will be chilled and a 
skull formed, and there may be a little difficulty with 
tapping the ladle; whereas if the metal be run at three 





times this speed—the regular practice—there probably 


will be none of these troubles. The ladles of metal are 
hauled along the sunk railway in front of the blast- 
furnaces, and up an incline to the standing of the melting 
furnaces, by wire rope. At first one carriage and ladle 
holding 15 tons were used, su uently two were em- 
ployed. It will have been observed that Mr. Mills made 
@ great point of having a ‘‘ mixer,” and in laying out our 
plans provision was made for one. 

The author decided not to incur the considerable expen- 
diture involved in its construction and working, although 
aware that some advantages might be gained by its use, 
the principal of which was that all the metal run at each 
cast of the blast-furnace might be reserved for use in the 
fluid state ; whereas in the method adopted, some of the 
metal, being in excess of that required for the ladle or melt- 
ing furnace, might have to be cast on the pig-bed. The 
other consideration, frequently reckoned an important 
one, that the ‘‘ mixer” was necessary to obtain uniformity 
of rma was very largely discounted by the regular 
working of the blast-furnaces, as a result of very careful 
and watchful management on the part of those respon- 
sible in this matter. It may be mentioned that in the 
course of 12 months such excellent work was done in this 
direction, that practically no iron was made which was 


be | Unsuitable for charging into the open-hearth furnace, the 


silicon rarely reaching 3 per cent., the sulphur 0.06 per 
cent., and the phosphorus 0.06 per cent. ; 

One of the furnaces was pushed on with all convenient 
speed, and was got to work in March last year. It was 
80 brn that our expectations would be fully realised 
in all directions, 

Mr. Mills shortly afterwards left Wishaw, but the 
work was taken up with zeal and energy by Mr. Cross, 

Various matters arose in connection with the furnaces 
and other —o which interferred with con- 
tinuous working of the new process for a few months, but 
eventually these were overcome, and the use of the fluid 
metal ually fell into a matter of daily routine. 

My last information is that 16,000 tors of steel have 
been made from charges of fluid metal, the largest week’s 
work from one furnace having been 340 tons, and from 
both furnaces 670 tons. 

‘hese, be it remembered, are pig and ore charges with- 
out any scrap, which, as all steelmakers know, require a 
much longer time to work than charges containing a por- 
tion of scrap. 

The experience over this considerable time proves : 

1, That neither at the blast-furnace nor the steel-fur- 
— there any difficulty in dealing with the fluid 
metal. 

2. That at the steel-furnace the charging difficulty, 
which is well known to be a serious and costly one, is 
easily surmounted, 

3. That, consequently, a considerable reduction can be 
made in the staff of men at the steel-furnace, and they 
are rid of the arduous labour of charging. 

4, That, as compared with the working of cold charges, 
the output of the furnace is increased by about 30 per 


cent, 
’ 5. That the yield of ingots is considerably increased, 
rarely being less than 99 to 100 per cent. of the metallic 


charge. 

6. That this increased yield being to a large extent due 
to the larger consumption of ore, the yield is obtained 
from a cheaper source than that of the other metal. 

7. That the repairs of the furnace are little, if any, 
reater than cold charges, the consumption of sand for 
ettling being about the same in both cases. 

8. That considerable reductions in cost result at : 

(a) The blast-furnaces, use it is not necessary to 
mould for pigs, nor to lift and load the pigs, and from 
many small incidental economies. 

(b) At the steel furnaces, because of the reduction in 
staff of men ; the largely increased output and yield ; the 

uction in the amount of gas-fuel consumed: which, 
although not determined, must coincide with the hour- 
tons of the output of furnace ; and because of the 
reduction .of oncost charges, which, as we all know, 
follows increased output from a given plant. 

9. That repairs at the furnace aro not increased, and 
there is no serious trouble with the furnace hearth, as had 
been feared. 

This important series of advantages, derived from the 
adoption of the direct fluid metal process, is incontro- 
vertible, and has convinced me that eventually this will 
be the process which will prevail. Just as the blast-fur- 
nace and the Bessemer converter are parts of a whole, 
and cannot be separated except with serious disadvantage 
in the working of the Bessemer process, so also the best 
future open-hearth practice will include the use of fluid 
metal direct from the blast-furnaces. In all probability 
it will also include one or other of the *‘duplex” pro- 
cesses ; that is to say, ear gamma 3 desiliconising in 
some form of the pneumatic process, followed by finish- 
ing in an open-hearth furnace, with acid or basic lining, 
avcording to the necessities of the case; or, on the other 
hand, desiliconising and preliminary treating in some 
form of furnace, with subsequent finishing treatment as in 
the former case; having in conjunction with either of 
these plants one or more open-hearth furnaces using a very 
— proportion of scrap in their charges, in accordance 


be | With present —-_ so that no inconvenience will be ex- 
i 


perienced in ng with the scrap produce of the works. 

The result of these innovations will undoubtedly be 
large economies in cost of production, without any harm- 
ful results on the quality of the product; and I am glad to 
have the privilege of, to some extent, contributing to their 
advancement, 





Tona Istanp.—Iona Island, lying about 50 miles up the 
Hudson from New York, has been purchased for the use 
of the United States Navy, as an ammunition store sta- 








tion. The price paid was 32,000/. 
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DIRECT-CONNECTED ELECTRICALLY DRIVEN FEED PUMPS. 


CONSTRUCTED BY MESSRS. 








WE illustrate on this page a set of electrically driven 
feed pumps, recently supplied to the Corporation of 
Bristol for their central electric lighting station, by 
Messrs. Merryweather and Sons, Limited, of 63, Long- 
acre, London, W.C. Electrically-driven feed pumps 
are now quite frequently adopted in central station 
work, mainly owing to the extravagant steam con- 
sumption of many of the commoner types of steam- 
driven feed pumps. In the plant illustrated, the 
pumps are driven direct without the intervention of 
the reduction gearing usually employed. This has 
been possible owing to the design of the pumps, which 
can be safely run ata speed of 400 revolutions per 
minute. As our illustration shows, two three-barrel 
pumps are provided at opposite ends of the motor 
shaft, with which they can connected at will by 
clutches, Each set of pumps is designed to deliver 
6000 gallons per hour, against a boiler pressure of 
130 Ib. per square inch, when run at the designed 
speed above stated. 





TEMPERLEY TRANSPORTING PLANT AT 
SFAX. 

We illustrate on our two-page plate and also 
on page 615 a most interesting plant recently con- 
structed by the Temperley Transporter Company, 
of 72, Bishopsgate Street Within, London, E.C., to 
the order of the Compagnie des Phosphates et du 
Chemin du Fer de Gafsa, for erection at Sfax, 
Tunisia. The plant is intended for handling phos- 

hates. These phosphates are mined at Gafsa, which 
is 156 miles from the port of shipment, to which they 
are transferred by rail. The usual daily supply con- 
sists of two trains of 20 wagons each, the wagons being 
of 18 tons a On receipt, these phosphates have 
either to be loaded direct into ships, or else trans- 
shipped to a large covered store, where they are kept 
till a boat is ready to reveive them. The handling 
plant has, therefore, been designed to load from the 
wagons into store. or ship, or from the store to the 
ship. The problem was complicated, first by the desire 
of the proprietors to make use of their existing wagons 
without alteration ; and secondly, by the local con- 
ditions. The transporters had to work on a quay on 
which no structure, either movable or fixed, is per- 
mitted by the authorities to be erected within 7.5 
metres (24.6 ft.) of the water face, and all excavations 
exceeding 1.37 metres (4.49 ft.) in depth were barred. 
Farther, during all the handling operations it was 
essential that the phosphates should be protected 
from the weather. The plant was required to be 
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capable of moving 3000 tons per day from store 
to ship; and to meet these conditions the Tem- 
perley Transporter Company have supplied two tra- 
velling towers, each carrying two transporter beams, 
provided with skips of 35 cwt. capacity. Hence 
it will be seen 7 tons may be in movement at 
once, and as a round trip of a single skip takes but 
one minute, the capacity of the complete plant is fully 
420 tons per hour. A general arrangement of one 
of these towers is given on our two-page plate, 
whilst Fig. 4, page 615,’ is a plan showing the two 
transporter beams in position on the tower. It will 
be seen that they are rigidly cross-braced. Referring 
to Fig. 1 on the two-page plate, the store is re- 
presented to the left. his store is itself of con- 
siderable interest, since it is built of armoured 
cement. It is 80 metres (262.47 ft.) long, 20 metres 
(65.6 ft.) wide, and 14 metres (45.9 ft.) high. It 
has a storage capacity of 15,000 tons. The towers, it 
will be seen, are 75 ft. high, whilst the transporter 
beams are 111 ft. long; the outer ends of these beams 
are hinged as shown, thus enabling the towers to be 
traversed past the masts and rigging of ships. Each 
tower is mounted on 12 wheels, two on each side 
acting as driving wheels, being connected by suit- 
able shafts and gears with a pair of propelling engines, 
erected on one of the two machinery platforms with 
which the tower is provided. The gauge of the rails 
on which the towers move is 28 ft., and this is also the 
length of the wheelbase. Plans of the two machinery 
platforms are shown in Figs. 5 and 6. The former is 
the main machinery platform, and is provided with a 
boiler of the portable type, which supplies steam to 
four sets of engines, three on this platform and one 
on the platform below, shown in Fig. 6, and to which 
we shall refer lateron. The principal engines on plat- 
form 5 are the winding engines for the transporters, 
and are sufficiently powerful to lift the loaded skips 
at a speed of 300 ft. per minute. The third engine on 
this platform is for traversing the entire tower 
along its rail bed, and also for driving the capstans, 
by means of which the wagons carrying the phosphates 
are handled. These wagons, as shown in Figs. 1 
and 3, are run underneath the transporter tower. 
They have side doors, and consequently cannot be 
emptied by dumping. The phosphates must be 
shovelled out, =m for this purpose the makers have 
devised a large mechanical shovel, lettered A in Figs. 
1 and 6. This shovel consists of a large flat plate 
suspended by hinges at its upper edge, and caused 
to oscillate by a pair of cranks and connecting-rods, 
as shown in Figs. 1 and 6. The hinges are themselves 
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mounted on nuts, carried by long vertical screws. 
These screws are driven by gearing, and feed the 
shovel down to its work. The shovel is only a few 
inches less in length than the wagons it serves to 
empty, and at the limit of its downward traverse 
its bottom edge clears the floor of a new wagon, 
when empty by 14 in. The weight of the shovel 
is balanced by the counterweights clearly shown in 
Fig. 1. The driving power is supplied by a — 
c Tinder vertical engine shown at B, Figs. 2 and 6. 
is through suitable reduction gear drives both 
the connnecting-rods and the feed screws. About two 
complete double oscillations are made per minute. 
The raising or lowering of the shovel is under the 
control of a man standing on the lower platform, 
above the wagon being emptied, of which he has a 
clear view. L 
The shovel just described empties the wagon into 
two hoppers below. These hoppers can be discharged 
into the 35-cwt. skips, which are lowered by the 
transporters on to a roller bed at the bottom of the 
tower, shown clearly at C, Figs. 1 and2. The skips 
having been unhooked from the transporter are run 
on these rollers underneath the hoppers just men- 
tioned and filled. They arethen run back, picked up 
by the transporter, and emptied into the store, or 
ship, as the case may be. When transferring the phos- 
hates from store to ship, the hoppers shown to the 
left at Fig. lare used. These — are filled from 
the store through the sluices D, Fig. 1, and as the 
roller bed extends also underneath these hoppers, the 
work is identical whether the transport is being made 
from one setof hoppers or the other. To protect the 
phosphates from the wet the tower is covered where 
necessary with corrugated iron, whilst an ‘‘ umbrella, 
clearly shown in Fig. 1, is fitted to the traveller and 
covers the skip when moving along the transporter 
bea 


m. 

The distinguishing feature of the Temperley trans- 

rter lies in the fact that all motions of the skip, 
lifting, traversing, lowering, and tipping are controlled 
by a single rope, so that the attendant has but to 
care for one single hand lever. ‘ ; 

By alternately hauling on and paying out this — 
a complete cycle of operations is e through, the 
only matter over which the at t has any con- 
trol, being that of the icular stop at which he 
elects to lock the trav for lowering or hoisting. 
These sto 0 ee ees of about 5 ft. along 
the whole. length of the transporter beam, and the 
attendant can select any one at will, at which to 
lock the traveller, but in no other way can he inter- 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 2. 

Tux tempest caused by the suspension of the dozen 
American steel and wire mills is over, and everything 
is settling back again into quietude, but the drift in 
finished iron is towards a slightly lower level of prices. 
Bessemer steel and pig billets have not dropped ; ore 
is up, and must stay. Some trouble is probable over 
high-priced contracts for ore and pig, on account of 
the pending decline. Steel mills have work ahead 
for months, and do not fear a reaction. Negotiations 
were started this week for over 20,000 tons of 
structural shapes, which are the firmest and most 
active on the list, Plates are going off, on account 
of large capacity. Orders were booked for 60,000 
tons Southern iron last week, over half for ex- 
port. Asiatic inquiries are on hand for 15,000 tons 
rails, which is only a small part of what is wanted. 
Bessemer pig is firm at 24 dols. at furnace. Pitts- 
burg mills are all crowded, but there is not near as 
much business booked for forward delivery as now. 
Western railroads want 60,000 tons of rails for fall 
delivery, but will not pay 35 dols. unless they find they 
have to. At the same time in pig iron there is dull- 
ness. So in bars and sheets. Implement manufac- 
turers will not buy steel while there is a chance for a 
drop. Things are rather quiet, but the public mind 
has been unsettled, and there will be no great demand 
until buyers can see through the probabilities of 
the next few months to their satisfaction. The 
coke producers are unable to meet current demands, 
and last week new orders were turned down. 
Bituminous coal production is being pushed with 
energy, and the entire output of mines at high 
pressure is no more than amt to requirements. The 
strongest point gained durivg the past week is that 
everyone is satisfied we have not yet entered on over- 
production. On the other hand, the newly added 
capacity is coming in every month with increasing 
force, and it is simply impossible to tell what effect 
that will have on the markets, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A moderate amount of 
business was done Jast Thursday forenoon, and, as sellers 
predominated, prices were flat. About 15,000 tons of iron 
changed hands, and Scotch iron fell 84d. per ton, and 
hematite iron 5d, Cleveland remaining unchanged. 
Business in the afternoon was almost at a standstill, 
only some 5000 tons being dealt in. The tone was 
fiat, Scotch dropping other 3d. per ton, Cleveland 
3d., and hematite iron 1d. r ton. The settlement 
prices were: Scotch 71s. 74d., Cleveland, 75s. 14d. ; 
Cumberland and Middlesbrough hematite iron, 84s, 3d. 
and 86s. per ton. On the following afternoon a fair 
business was done, about 15,000 tons changing hands. 
At first the tone was very flat, American advices being 
adverse, if anything, but Scotch had a good recovery, 
and clused 2d. per ton up on the day. But Cleveland fell 
744., and hematite iron 3d., per ton. There were sellers 
of hematite iron at 82s. 6d. three months fixed, 
without takers. In the afternoon about 10,000 tons 
were dealt in, and Scotch remained unchanged, but 
Cleveland recove’ 3d. per ton, and hematite iron 
lost another 4d. per ton. It was estimated that 
during the week hematite iron warrants, representing 
about 70,000 tons were lifted in Glasgow and in London ; 
but, on the other hand, the pressure was understood to 
have been relieved by squaring of the over-sold position 
to the extent of at least 30.000 tons. At the close of the 
market the settlement prices were: 71s. 104d., 74s. 9d., 
843., and 863, per ton. The market had a holiday on 
Monday, in accordance with Parliamentary authority, 
but when business was resumed on Tuesday morning 
there was extremely little doing, only some 7000 tons 
changing hands. At first the tone was flat, on the 
easier American advices and quieter reports as to 
local trades, but at the close P the forenoon market 
things were rather steadier. Scotch iron was 24d. per 
ton down from Friday, and hematite iron 4d., but Cleve- 
land rose 14d. per ton. In the afternoon other 7000 or 
8000 tons were dealt in, and as there was a complete 
absence of support, prices went very flat. On the day 
Scotch lost 9d. per ton, Cleveland 1}d., and hematite 
iron 114d. per ton. The settlement prices were: 
71s. 1}d., 74s. 74d., 83s., and 863. per ton. The market 
was very flat in tone this forenoon, largely in sym- 
pathy with the depressior on the Stock Exchan 
About 25,000 tons were sold this forenoon. Scotch fell 
1s. 34d. per ton, Cleveland 1s., and hematite iron 
1s. 64d. per ton. Scotch had a sharp recovery in the 
afternoon to the extent of —~ on “bear” covering. 
Cleveland and hematite iron both rallied a little, and 
the sales reached 20,000 tons. The settlement prices 
were: 703. 9d., 733. 9d., 8ls, 9d., and 86s. per ton. 
The following are the prices for No. 1 makers’ iron: 
Clyde, 89s.; Gartsherrie, and Calder, 90s.; Summerlee, 
91s.; Coltness, 93s. 6d. per ton—the maoneing all shipped at 


Glasgow; Gl (ship at Ardrossan), 87s. ; 
Shotts PPR ees at Leith), Bon 6d.; Carron Chinned 
at Grangemouth), 903. per ton. Here are the returns 
of the shipments from all Scotch ports for the week 
ending last Saturday : To Canada, 305 tons; to India, 148 
tons ; to Australia, 480 tons ; to France, 170 tons ; to Italy, 


814 tons ; to Germany, 800 tons ; to Holland, 541 tons; to 
Belgium, 890 tons; to Spain and Portugal, 125 tons; 





smaller quantities to other countries, and 3748 tons 
coastwise, the total being 8127 tons, against 4645 tons in 
the corresponding week of last ro. The interesting 
developments that were expected last week in connection 
with the manipulation of west coast hematite iron were 
disappointing to the holders, and only served the purpose 
of staying the fall in prices which seemed probable from 
the very dull American reports. The transactions were 
not large, but Continental inquiries were more numerous, 
and would probably increase if prices were somewhat 
lower. Makers’ prices are a little easier. The furnaces 
in blast are without change from last week. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 149,921 tons yesterday afternoon, against 
154,827 tons yesterday week, thus showing a reduction 
for the week amounting to 4906 tons. 


Finished Iron and Steel.—While trade in Scotch manu- 
factured iron and steel branches has been comparatively 
quiet, the week has not been uneventful, for, on the one 
hand, has some uneasiness been created by the growing 
indications of a ‘‘ squeeze” in hematite iron, and, on the 
other, by an open rupture between the masters and men 
at the Hullside Works of the Steel Company of Scotland. 
Steelworkers are being counselled to demand an increase 
of 5 per cent on the rate of wages, an advance which the 
employers say is out of the question, with profits at the 
vanishing point owing to the high working costs. Makers 
continue to quote on the old level, but little fresh work is 
being attracted meantime. It isin the bridgebuilding de- 
partment where the most pressing activity is being shown, 
and the ee firms are running double shifts on good 
orders for South Africa. Both home and foreign require- 
ments are good in the bridgebuilding section; the Bran- 
don Bridgebuilding Company, Motherwell, have just 
secured an order for some half-dozen bridges required for 
the extension of Egyptian railways. 


Glasgow C Market.—Copper has continued quite 
idle during the week, and — are merely nominal. 
The latest cash price available for reference is 75/, 15s. 
per ton cash and 75/. three months. 


Gas Coal.—One day lately there were advertisements 
from the Glasgow, Aberdeen, and Paisley gas authorities 
in one of the Glasgow papers wanting supplies of coal 
for the year 1900-1, the amount for Glasgow being about 
650,000 tons, possibly more. Now the current prices are 
generally 5s. per ton above what they were at this time 
a year ago, and consequently on the Glasgow needs that 
means an increased outlay of about 150,000/. or 160,000/., 
and therefore an increase in the price of 5 ws amounting 
to from 3d. to 6d. per 1000 cubic feet. e tenders for 
the Glasgow supply were due yesterday, but as the time 
for advertising is earlier this year than usual, some of 
the coalmasters and merchants who usually got into the 
Glasgow lists were behindhand, and had to be notified 
— they had not sent in tenders or applied for sche- 

ules. 


Extension of Parkhead Steel Works.—The large addi- 
tions made by Messrs. William Beardmore and Co. 
within recent years to their enormous works at Parkhead, 
having practically absorbed the whole of the space at 
their disposal, the firm recently acquired a large piece of 

und on the east side of New-road, suitable for pro- 
jected enlargements to meet the increasing requirements 
of theirestablishment. Upon this new site two large shops 
are at present in course of construction, one of which is 
some 300 ft. in length. To connect these additions with 
their works a temporary railroad, on a level crossing, has 
just been laid accross New-road, which in time is to be 
superseded by a high-level bridge. If the residents are 
temporarily inconvenienced by the crossing they will be 
more than correspondingly compensated by another por- 
tion of Messrs. rdmore’s extension scheme, includin 
the covering in of the offensive Camlachie Burn, whic 
runs openly, and is both foul and stagnant, in close 
proximity to the old Edinburgh road. These alterations 
and extensions will occupy a considerable period i 
accomplishment, but when completed will bring employ- 
ment to a — body of workmen, and provide ample 
scope for the development of the firm’s latest enterprises 
in the manufacture of gun castings, and of specially 
hardened nickel steel armour-plates. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

_ Hull Coal Trade.—The Hull coal returns for April, 
issued on Tuesday, show a still further expanding trade. 
The boom in the coal trade of Hull last year broke all 
records so far as the tonnage dealt with was concerned, 
and this year each month has shown a marked advance 
even upon those figures. There were forwarded to the 
port last month 298,800 tons of coal, which, compared 
with 257,072 tons forwarded in April, 1899, shows an 
increase of 41,728 tons, equal to 16.2 per cent. The 
trade of the four months totalled 1,077,072 tons, which, 
compared with the trade of the corresponding four months 
of last year, 916,416 tons, is an increase of 160,656 tons, or 
17.53 per cent. Of the total tonnage forwarded to the 
port 35,409 tons were exported coastwise to other ports, 
and this quantity in comparison with 17,396 tons, the 
coastwise tonnage of April, 1899, shows an increase of 
18,013 tons, or 103 per cent. London took 28,696 tons 
last month, or more than 50 per cent. of the whole coast- 
wise trade of April, 1899. The coastwise trade of the 

t four months runs out to 140,914 tons, show- 
ing an increase of 53,112 tons, or 60 per cent. more 
than the trade of the corresponding period of 1899. The 
exports to foreign countries last month totalled 132,050 
tons, as against 104,010 tons in April, 1899, an increase of 
28,040 tons, or 26.9 per cent., the exports of the four 
months having totalled 467,120 tons, an increase of 115,776 
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tons, or 32.9 per cent. over the tonnage exported in the 
first four months of 1899—351,344 tons. The increase has 
been of an all-round character, though the war seems to 
have accounted for a larger addition to trade than any 
other one cause affecting one country, Africa being credited 
with 10,905 tons, as compared with none at all in April 
of last year. 


South Yorkshire Coal Trade.—The South Yorkshire 
coal trade continues very active, values showing no si 
of weakening. New contracts are being e at full 
rates, and gas coal, in which several have already 
completed at an advance of 63. per ton on last year’s 
rates, shows signs of a still further forward movement, 
All the pits of the district are working full time. Buyers 
have been for weeks past holding off, in the hope of lower 
rates, but no falling off in prices has taken place. Rail- 
way companies are pressing for full — their con- 
tracts at 10s. 6d. per ton being extremely favourable. In 
the open market prices are very firm, and there probably 
was never so large an output from the district as at the 
gen time. The shipping season has opened well. 

t year all records were broken, and this season the 

tonnage sent to the Humber ports is decidedly heavier. 
In house qualities there is a slight weakening, but the 
consumer is obtaining but little advantage in rates. 


Iron and Steel.—The recent purchases of American 
material have had a somewhat important effect on the 
iron market. Users generally are holding themselves in 
reserve and purchasing only what is necessary for their 
immediate requirements. If, as is generally believed, 
these are only odd lots which have been put on the 
English market, rates will continue firm; but any la 
quantity of American iron offered in this country will 
have a steadying effect. All the heavy branches are very 
full of work, Government orders being at present very 
poen, The furnaces are going day and night, and are 

ardly able to cope with the requirements of manufac- 
turers. There is still a difficulty in obtaining a sufficient 
supply of hematite and other irons, and as the recent 

rices have induced manufacturers to keep their stocks as 
Ow as ible, many houses find themselves with diffi- 
culty abl to obtain supplies. Engineering firms are very 
busy, and makers of wheels, axles, and all kinds of rail- 
way material are pressed for deliveries. The recent suc- 
cesses in South Africa having again brought the railways 
under British control, there is a marked improvemont in 
the call for all kinds of engineering steel and tools, and 
many firras have opened an entirely new business with 
that country. 





Tur Great Eastern Rarway Company’s Pro- 
VENDER Factory AT Romrorp.—The Great Eastern 
Railway Company have recently had erected at Romford 
a large building, in which is a complete and well-arranged 
pose ~~ designed, manufactured, and erected 

y Messrs. E. R. and F. Turner, Limited, Ipswich, and 
capable of preparing fodder for feeding about 4000 horses 
daily. The interior of the building is divided into three 
sections by means of party-walls, and in each one of these 
sections a distinct part of the process of preparing the food 
is carried out. he first division is devoted entirely to 
storage, with the necessary machinery for handling the 
grain, conveying, elevating, weighing, &c. The grain is 

rought into this department in sacks, from which it is 
discharged by hand into a grating on the ground floor; 
and is subsequently treated in bulk. In the second de- 
partment are all the machines for cleaning and crushing 
the grain, cutting and shifting the chaff, measuring them 
off, and delivering them mixed in the desired proportions 
into sacks ready for consignment to the various centres 
where the horses are kept. There are three receiving 
separators or grain cleaners, which thoroughly clean the 
in, taking out by means of sieves and exhaust fans all 
ust, stones, light grains, and in fact any and every foreign 
substance which is in the grain, except possibly a few small 
jieces of metal which are about the same size as the grain 
itself, and these are taken out on the magnetic separators 
which immediately follow these machines. The grain 
next goes direct to the mills, which are as follows: One 
mill for oats, with smooth chilled iron rolls 30 in. long | 7 
18 in. in diameter. One mill for maize or peas, Wl 
fluted chilled iron rolls 24 in. long by 12 in. in diameter. 
One mill similar to the above for s. From these 
rolls the material falls into bins, the three stocks being 
kept separate as before; beneath these bins are mixers 
which can be a to pass through any desired quan- 
tity of material; and beneath these, again, is a worm 
conveyor which collects from each mixer, and thoroughly 
blends the three different kinds of grain in the propor- 
tions arranged by the mixers. Turning now to the chaff: 
there are four cutters on the ground floor of this depart- 
ment, each capable of cutting about 3 tons per hour; 
two only are worked at a time, so that the two standing 
can be sharpened, cleaned, and got ready for their next 
turn. On leaving the cutters it is carried up by an 
elevator to a sifter, on which the coarse particles are sepa- 
rated out and returned to the cutter for further treat- 
ment. The small chaff falls direct from the sifter into 
the measuring machine, where there is a hopper spe- 
cially prepared for it, and the grain hopper 1s already 
full waiting for it. soon as the proper amount 0 
chaff has been delivered into the machine, the supply 
automatically and momentarily stopped, whilst the cl 
and grain are simultaneously disch: into. the mixer 
below, from whence they fall direct into the sack, which is 
taken by the attendants and delivered into trucks penny 
for forwarding to its destination. The third departmen 
is for the storage of hay, and consists of one large room 
about 56 ft. square, in the centre of which is a p tform 
about 20 ft. from the ground. The motive power 1s 


rovided by a steam ine and two boilers, which are 
Installed in'a separate building. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
fairly large attendance on ’Change, but the market was 
dull and idle. In the absence of business, it was diffi- 
cult to fix quotations. The downward movement in 
warrants had a depressing effect upon the market. 
Buyers held off, and on the other hand _ sellers 
were not pressing any iron on the market. Makers 
reported that they were well supplied with orders, 
and they showed little disposition to enter into new 
contracts. Merchants offered to sell No. 3 ‘aes % 
Cleveland pig iron at 76s. for early f.o.b. delivery, 
but they did not find buyers prepared to pay that price. 
Producers, as a rule, adhered to 77s. for prompt No. 3. 
It was, however, reported that the ruling quality 
could be bought from second hands at 74s. 6d. to 75s, 
for delivery over the next six mon No. 1 was 
put at 78s.; No. 4 foundry, 753.; and grey forge, 
743.—all for early delivery. Middlesbrough warrants 
opened at 74s, 94d., and eased by the close to 74s. 6d. cash 
buyers. East coast hematite pig iron was practically un- 
obtainable, and the nominal price for Nos. 1, 2, and 3 was 
87s. 6d. _Middlesbrough hematite warrants were not 
quoted. Rubio ore was steady at 21s. ex-ship Tees, To- 
day the market was very idle, and quotations were abso- 
lutely nominal. For No. 3 g.m.b. Cleveland pig, anything 
between 75s. and 77s. was the prompt price. The other 
qualities were proportionately easy. Middlesbrough war- 
rants, after falling to 73s. 44d., improved a little, and by 
the close were 733. 9d. cash buyers. Mixed numbers of east 
coast hematite pig were put at 86s. 6d. to 87s. 6d., but 
there was no business doing. Middlesbrough hematite 
warrants were again altogether ignored ; and this is not 
at all surprising, seeing that the number in circulation 
now is only about 3000. The disappearance altogether, 
any day, of hematite warrants would surprise nobody. 
Shipments so far this month are not on a large scale, but 
that is because the iron has not been obtainable. Improve- 
ment is looked for-in exports, as it is understood that 
considerable quantities have to be cleared to Continental 
customers. 


Manufactured Iron and Ste:1.—Very little new can be 
reported of the manufactured iron and steel trades. 
Recently, few new orders have been placed; but pro- 
ducers in all departments report that they have a lot of 
work on hand, and they do not think of reducing their 
rates. Common iron bars are 9/. 103.; best bars, 107. ; 
iron ship-plates, 87. 103.; steel ship-plates, 8/. 7s. 6d. ; 
steel boiler-plates, 97. 123. 6d.; iron ship-angles, 8/. 7s. 6d. ; 
and steel ship-angles, 87, 53.—all less the customary 24 per 
cent. discount for cash. Heavy sections of steel rails are 
steady at 7/. 15s.—net at works. 


Coal and Coke.—There is a good demand for bunker 
coal, and prices range from 16s. 9d. to 17s. 3d. f.o.b. for 
unscreened kinds. Deliveries of gas coal are on a very 
extensive scale, both for home use and for export; the 
supply is good, and quotations show no alteration. 
Household coal rather dull. Coke is in excellent request, 
and the very large supply is hardly adequate. Medium 
blast-furnace qualities have again been advanced, and 
the price is now 29s. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has been scarce, for prompt ship- 
ment as much as 24s,6d. per ton having been paid for the 
best descriptions. The general quotation has been 23s. 6d. 
to 24s. 6d., while 1. have brought 20s. to 
2is. 6d. per ton, . House has supported late rates ; 
No, 3 Rhondda large has been quoted at 22s. 6d. to 23s. 
per ton. Coke has also been firm ; foundry qualities have 
made 32s. 6d. to 33s. 6d. per ton, and furnace ditto 30s. to 
3ls. 6d. per ton. As regards iron ore, the best rubio has 
been quoted at 203. to 203. 6d. per ton. 


Dowlais.—The demand for steel rails has been well 
maintained. The production of steel sleepers and plates 
has also been considerable. As regards the coal trade, 
the aspect of the labour market is not ~~ satis- 
factory. A threatened strike has, however, been averted 
in one instance, at any rate. 


Burry Port.—At Burry Port on Tuesday a Local Go- 
vernment Board inquiry was held into an application of 
the Llanelly Rural Council to borrow 21,550/. for water 
supply, and 10,000/. for drainage for Burry Port. The 
case of the rural council was.submitted by Mr. D. C. 
Edwards (clerk), who said that many schemes had been 
Suggested. For the opposition, it was contended that 
the scheme was insufficient, incomplete, and too costly. 
The inspector said he could not accept an agreement 
which had been drawn up between the rural council and 
Mr. Mansel Lewis. He thought the best thing the local 
authority could do would be to think the matter over 
thoroughly again. 


. Electricity at Cardif.—As the demand for electricity 
increases in Cardiff the cost of production declines. The 
175,078 Board of Trade units sold in the first year in- 
creased last year to 509,166 units, and the cost of produc- 
tion in the same time was reduced from 3.10d. to 2.16d. 
The rate to consumers is 4.50d. per unit, as against 5.29d. 
~~ unit at Newport. The plant capacity is 60,000 

candle-power lamps, and with the present steady in- 
Crease in demand, further power will have to be provided 
10 two or three years. 


Water Supply of Cardiff.—A meeting of the water 
works committee of the Cardiff Town Council was held 
on Friday. The chairman (Mr. Alderman Jones) raised 
the question when it would be expedient to take action to 
obtain Parliamentary powers for the new Taff Vawr 





reservoir. It was stated that Mr. J. A. B. Williams (the 
late engineer) had estimated that the present supply 
would provide for a town with 300,000 inhabitants. Mr. 
Priestley was instructed to report upon the subject, Mr. 
Priestley submitted the following estimate for new works: 
Rhubina extensions—cost of Nos. 3, 4, and 5 filter-beds, 

ure-water reservoir, and open unfiltered water reservoir, 
3,9167. Heath extensions—cost of Nos. 7, 8, 9, and 10 
filter-beds and No. 2 pure-water reservoir, 21,3387. Pen- 
arth extensions—cost of high-level 18-in. main from 
Rhubina reservoir to Llandough reservoir, 30,3677. Can- 
tref—cost of caretaker’s house, 500/. t of extensions 
of mains, new services, and new meters for five years at 
50007. per annum, 25,0002. Total, 91,1217. 


Plymouth Corporation Tramways.—For the first time in 
their history the Plymouth Corporation Tramways have 
yielded a profit. The revenue in the last financial year 
was sufficient to meet all the charges, including the in- 
terest and sinking fund, and left a profit of 2987. The 
tramways have a considerable indebtedness to work off, 
the accumulated deficits of previous years standing 
March 31, 1899, at 86597. 

Pollution of the Rhymney.—A meeting of the Rhymney 
River committee of the Glamorgan and Monmouthshire 
County Council was held at Cardiff on Saturday. Upon 
the report of the inspector, Mr. Fraser, being presented, 
a number of cases, in which various coal and iron com- 
panies offended by polluting the river, were discussed ; 
and it was decided that — should be taken to call upon 
these companies to abate the nuisances. 





MISCELLANEA. 
Durine the last decade the United States has been re- 
sponsible for more than half the total copper supply of 
the world, which amounted to 3,643,000 tons. 


As it is found desirable to extend the time for sub- 
mitting designs and tenders for the proposed bridge across 
Sydney Harbour, notice is given that tenders and designs 
— be deposited at 9, Victoria-street, Westminster, as 
well asat the Department of Public Works, Sydney, New 
South Wales, not later than noon on August 1, 1900. 


The Lower House of the American Congress, in passing 
the Annual Naval Appropriation Bill, has agreed to the 
shipbuilding programme recommended by the Naval 
Committee, but has refused to sanction the purchase of 
Krupp armour for their ships at its gage price of 
545 dols. per ton; though one clause of the Bill directs 
the purchase of armour of the best quality. 


The traffic receipts for the week ending April 29, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,794,1907., which was earned on 19,865? 
miles. For the corresponding week in 1899, the receipts 
of the same lines amounted to 1,793,123/., with 19,6044 
miles open. There was thus an increase of 1,067/. in 
the receipts, and an increase of 261} in the mileage. 


The Board of Trade have recently confirmed the under- 
mentioned light-railway orders: (1) Callington, authoris- 
ing the construction of a light railway in the county of 
Cornwall between Saltash and Callington ; (2) Dudley and 
district (extensions), authorising the construction of light 
railways in the borough of Dudley and in the urban dis- 
tricts of Stourbridge and of Lye and Wollescote, in the 
county of Worcester ; (3) Mid Suffolk, authorising the 
construction of a light railway in the county of Suffolk 
from ear to Halesworth, with a branch to Debenham 
and Westerfield ; (4) Rhyl and Prestatyn, authorising the 
construction of a light railway in the county of Flint from 
Rhy] to Prestatyn. 


One of the most remarkable business consolidations in 
the United States isthe American Steel and Wire Com- 
pany, which, early last year, succeeded in absorbing 
every wire and wire-rod making plant in the country. 
The policy of the directors of this combination has been 
to fix a high market value on wire rods and billets, whilst 
the increase in the price of the finished product was more 
moderate. In this way they completely cornered the 
wire market, and for some time the company reported 
profits amounting to from 200,000/. to 250,000/. per month. 
Owing, however, to the resentment caused by their con- 
duct and the threatened intervention of Congress, prices 
have recently been substantially lowered, but it is highly 
probable that they will be again raised as soon as the 
present storm blows over. 


Mr. D. J. Ross, engineer to the City of London, has 
recently presented a report to the Corporation, which 
deals with relative woes of asphalte and wood-block 
pavements. Ordinary deal blocks have, he states, been 
nsed for paving since 1871; and in all streets in which 
the traffic is at all considerable, they have required 
relaying every five or seven years. As to hard wood 
pavements, he states that these have been tried in the 
West End; but, in certain of these districts, they have been 
removed, and a return made to the deal blocks. As to 
asphalte, nearly all the main streets in the City were 
laid with this, and in some of the minor streets the 
pavement had lasted 30 years. On Holborn Viaduct, 
the asphalte had been down for 17 years; in London 
Wall, for 20 years; and in Lothbury, for 23 years. 
In the Poultry the asphalte pavement lasted 19 years be- 
fore needing renewal, and in Prince’s-street its life had 
been 22 years. . Ross has recommended that the new 
pavement of Holborn Viaduct shall be of asphalte rather 
than wood. The iage-way traffic in this thoroughfare 
amounts to 12,000 vehicles in 12 hours. The lowest 
tender for asphalting this street was 5980/. 13s. 6d., and a 
hard wood pavement would cost 6000/. 

Some particulars of the ane! er mono-rail express line 
between Liverpool and Manchester were given before the 
House of Commons Committee on Tuesday last, The line 





is intended to have termini in the centres of the two cities, 
and will be devoted to through ger traffic only. The 
cars, which will be provided with electric motors, will be 
supported on a single rail placed on steel trestles about 
4ft. high, and guide rails placed on either side of the 
trestles lower down will serve to steady the car. The 
motors are carried under the lower part of the car, and 
the centre of gravity will be 14 in. below the top rail, 
the cmnueitieik feo to be taken up by pressure on 
these guide rails. The promoters state that they 
intend to run at’the rate of 110 miles an hour, covering 
the distance between the two cities in 20 minutes, 
and it was hoped to run cars every 10 minutes. 
There will be an_ electric yy station at War- 
rington, and the electricity will be carried by conduits 
along the line to transformers. Thence it will ~ 
along the guide rails to the motors under the car. The 
capital of the company will be 2,000,000/., and they seek 
power to raise 660,000/. by debentures. The cost of con- 
struction is estimated at 1,750,000/., land and buildings 
being put down at 401,6002. 








Hampurc.—The value of the imports into epg 
last year was 99,200,000/. in round figures, showing a fall- 
ing off of about 1,000,0002. The value of the exports from 
Hamburg last year was 80,050,000/., showing an increase 
of 5,650, 0002, 





Tue JAPANESE Batriesuip ‘‘Asaut.”—In referring 
to the grounding of the Japanese battleship Asahi in our 
short note on this vessel in last week’s issue (page 581 
ante), we stated that it was due toa “slight hitch in the 
steering gear.” We took the statement from the Zimes, 
and we learn now that it is inaccurate, as the steering 
gear and all other machinery was in perfect working 


order at the time of the accident. The vessel, it may - 


added, was taken delivery of by the Japanese repre- 
sentatives about four weeks ago. 





THE MovunLtinravx AND CuamP DE Mars Ratiway.— 
In the course of our recent articles on the new Paris Met- 
ropolitan Railway, the Molineaux and Champ de Mars 
line (see page 581 ante) we described the very important 
viaduct carrying the railway over the two branches of the 
Seine, but we omitted to mention that this was con- 
structed by the Société de Constructions de Levallois- 
Perret, near Paris. The large arched bridge over the 
wider branch of the Seine was given to the Levallois- 
Perret firm as the result of a competition, and the con- 
tract for the span across the smaller branch of the river, 
as well as over the Grenelle and Passy quays, was also 
entrusted to the same constructors. As executed, the 
last-named spans are made with parallel, and not with 
parabolic, girders as shown in our illustration. 

Tue INSTITUTION OF JUNIOR ENGINEERS.—On Satur- 
day, May 5, a visit was paid by this Institution, to the 
Bromley dépét of the Poplar District Board of Works. 
The members were shown over by Mr. J. Williams, one 
of the officers to the Buard, and Mr. S. Streeter, Clerk of 
Works. The dépét includes dust destructor, power stone- 
breaking, and clinker grinding, for the manufacture of 
footway paving, kerb, and channel, from the residue of 
the destructor. All the steam required to drive the 
various machines 1s raised from the combustion of the 
dust refuse. There are also steam disinfecting apparatus, 
engineering workshops, &c. The electricity works ad- 
joining in course of erection, were seen, and their general 
arrangement, explained. Mr. W. De Ritter, member of 
Council, expressed the acknowledgement of the visitors 
for the reception accorded and referred to the great 
economy of the system they had viewed. Mr. Smith, 
member of the Board, in responding, alluded to the ex- 
cellent results shown in the be a, the dépét, due to 
improved methods introduced by . Williams in cen- 
nection with the destructor, and manufacture of paving 
stone. The latter was used, not only in the Po; dis- 
trict, but also at Charlton, by Mr. H. W. McCarthy, of 
the Lee District Board of Works. 


Vickrrs’ Guns.—Prince Kotohito on the 3rd inst. 
visited Messrs. Vickers, Sons, and Maxim’s gun range at 
Eynsford for the purpose of seeing experiments carried 
out with the latest types of quick-firing field guns aud 
various other types of semi-automatic and fully-automatic 
weapons. There were also present a large number of 
gg ay ome | and other officials, among whom were 
Sir John Ardagh, chief of the Military Intelligence 
Department, Colonel Bally, commandaat of the School 
of Gunnery, Shoeburyness, and the Austrian, German, 
United States, and other attachés. The trials included 
firing against time with modern quick-firing field guns, 
and a rate of fire of ten rounds in 52 seconds was obtain 
with the 15-pounder quick-firing field gun, each shot 
being carefully aimed on the et ; and a further series 
was fired in which ten rounds in 31 seconds were fired 
with case shot, representing an attack on cavalry at close 
quarters. A novel 3-pounder fully-automatic gun was 
exhibited, firing at the rate of 30 rounds per minute, 
each round being carefully aimed on the target. Several 
types of fully-automatic rifle-calibre guns were tried 
including those operated in the usual method <_< 
by the Maxim Company, as well as those operated by the 
escaping gases. A trial of special interest consisted in 
the firing of 50 rounds from a 37-millimetre automatic 
gun (“‘ Pom-Pom”) on a field carriage, similar to those 
now in use in South Africa, In addition to these guns, 
mountain, naval landing, and Maxim guns on every type 
and description of mounting, were fired, and their special 
uses exemplified in a practical form. The various guns 
thus tried have been illustrated in our recent articles on 
Field Artillery. 
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STONE-BREAKING MACHINERY. 
CONSTRUCTED BY MESSRS. W. H. BAXTER AND CO., LIMITED, LEEDS. 
(For Description, see Page 627.) 
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THE ELECTRICAL EQUIPMENT OF 
SHIPS OF WAR. 


Ir is nearly a quarter of a century since the first 
electric projector was installed on a British ship of 
war, pa yet, so slow is mechanical and scientific 
progress even in this rapid age, it is still doubtful 
what design of projector is the best to adopt for 
naval p s. In regard to all other departments 
of a vessel in which electricity might possibly play 
a part, with the exceptions of incandescence light- 
ing and the working of ventilating fans, there is 
even more uncertainty in the minds of naval officers 
and constructors. Experiments are being tried in 
a tentative fashion in our own and other navies, 
articularly in the latter; but electrical engineers 
find it very uphill work to impart their own 
enthusiasm to those who have to use the apparatus 
they design. The attitude of the naval officer is 
very easy to understand. The honour of his fi 
and his own life are staked on the mechanica 
appliances by which the ship and armanent are 
handled, and consequently every change involves 
paratus already in 
use is accepted, with all.its defects and limitations, 
as part of an established order of things, the use 
of which carries no blame to any one, even if it 
sometimes fails to do what is expected of it. In 
the naval battles of the future breakdowns of ma- 
chinery will be plentiful enough, due in part to the 
high-pressure at which it will be worked, but more 





often to its improper handling in the great excite- 


ment of the moment, and sometimes breakdown 
will entail defeat. A scapegoat will then have to 
be found, and the officer who recommended the 
adoption of the device which failed will run an un- 
pleasant risk of filling the position. It is no wonder 
that such men display a very conservative attitude 
when called upon to endorse the latest creation of 
the electrical engineer. 

The immense difference between the conditions of 

e and war was brought out recently in the dis- 
cussion before the Institution of Electrical Engi- 
neers of a paper on ‘‘ The Electrical Equipment of 
Ships of War,” by Mr. C. E. Grove, the electrical 
engineer to the Thames Shipbuilding and Engineer- 
ing Company, Limited. The author described the 
hand-regulated lamp of the British Admiralty, and 
also the motor-controlled lamp used by some forei 
nations. Mr. R. E. Crompton took this part of the 
subject as the text of a severe lecture which he 
administered to the Admiralty on their want of 
enterprise, and their inability to appreciate the 
improvements which scientific men placed at their 
service, until they were obliged to do so in conse- 
quence of the action of other Powers. There is, of 
course, an immense amount of truth in what he said, 
and the point cannot be urged too often or too 
strenuously. At the same time it was shown that 
there are two sides to such a question, when a 
gentleman from Whitehall read from a report of 
the operations in the Spanish American War, that 
it was found much more convenient to direct the 
projectors by hand, instead of by the automatic appa- 
ratus, as then the beam could be kept more steadily 
on the object under observation. It must be re- 
membered that in the naval operations at Cuba the 
shooting was all one side, at least as far as results 
went, and that the nerves of the American officers 
were not shaken by the bursting of shells all around 
them. Under more even conditions of combat it 
will need a stout heart to stand beside such a 
tempting target as a projector, in spite of the 
tradition that it is hard to hit. 

In the matter of communication, again, the means 
which act well when all is quiet, fail entirely in the 
din of battle. Our vessels are fitted with voice 
tubes, 2 in. in diameter ; but when the guns are 
being fired, and, indeed, with less violent noises 
than are produced by artillery, messages cannot be 
received by them. Loud-speaking telephones are 
also being tried in our own and several other navies ; 
but it is reported that in the battle of Santiago the 
Americans found these to be inaudible. As our 
ships are equipped at present, there is the cer- 
tainty that messengers will have to be largely 
employed to transmit orders during an engage 
ment. The position of a captain within a con- 
ning tower will then become very difficult, for 
until he finds his orders being executed, he will 
never be certain that the messenger has not been 
killed before he could deliver it. Mr. Grove suggests 
the use of a system of printing telegraphs, some- 
thing after the pattern used by the Exchange Tele- 
graph Company, printing in ordinary letters, as the 
best method of communicating orders. As 20 to 30 
words can be transmitted per minute, and as in 
addition many orders can be coded or abbreviated, 
this would furnish a safe and fairly expeditious 
means of distributing orders, although it is to be 
doubted whether it would always keep pace with 
the captain’s requirements. 

Means for working projectors and for conveying 
intelligence in a ship are, however, matters of minor 
interest to the electrical engineer. The subject 
which attracts him in the distribution of power to 
various parts of the vessel, and he looks forward to 
the time when the energy required for the whole 
of the very numerous machines will be supplied 
by the dynamos. A first-class battleship carries 
nearly 100 sets of machinery of various kinds, and 
a first-class cruiser 50 to 70 sets. With the excep- 
tion of the guns, all were formerly worked by 
steam, and most of them are still so worked; 
although in all new ships the electric motor is 
finding extended application, The most advanced 
example in this respect is the United States battle- 
ship Kearsage, just completed, which carries 55 
motors, and a generating plant of 350 kilowatts 
capacity. If this proves a success, it should 
give a great stimulus to electric driving on board 
ship, and bring forward for decision the ques- 
tion whether electricity shall not be in 
all positions where it is possible. No one would 
attempt to argue that steam and hydraulic power 
do not serve their present pu in the 





auxiliary machinery of a ship of war, extremely 
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well. Indeed, one may go further and state posi- 
tively that electric motors will neither raise the 
boats and anchors nor rotate the hoists more satis- 
factorily than is done at present. But it by no 
means follows on that account that the present 
engines and rams will not be superseded in the near 
future. They are likely to share the experience 
of the tank boiler. That was a most reliable appa- 
ratus when fairly used, and had a dozen merits 
which do not pertain to the water-tube boiler. 
Yet it has been superseded in all the navies 
of the world, not because it was unreliable, 
but because a ship is an engine of war, and 
must be judged as a whole. Speaking gene- 
rally, no part of a ship is what its designer would 
desire if he had a free hand. The armour is not 
thick enough, the guns are not powerful enough, 
the ammunition supply is scanty, the speed is too 
low, and the coal supply insufficient. In every 
particular the authorities have to content themselves 
with something far short of perfection, for the 
simple reason that the ship would not float if they 
put into it all the arms and appliances which they 
would like to see there. Itis just this considera- 
tion which, sooner or later, will lead to the use of 
electric motors in all the auxiliary machinery of a 
ship. Their employment will save weight, and the 
displacement thus rendered available can be applied 
to other purposes. 

Electric motors are not lighter than steam engines 
of corresponding power ; indeed, when the gene- 
rators am their engines are taken into considera- 
tion they are distinctly heavier. But they use far 
less coal then do the small engines they replace, 
and the saving they effect amounts toa large weight 
in a week. Mr. Grove calculates that the total 
motor capacity required on a battleship would be 
1885 electrical horse-power, including duplicates, 
or 1385 horse-power, excluding duplicates. It is 
impossible to conceive that all this could be opera- 
tive at the same moment, even in action. Mr. 
Grove, therefore, puts the maximum demand 
at a given instant, including 50 kilowatts for 
lighting the ship and working the searchlights, 
at 600 kilowatts. LHe would provide 800 kilowatts 
in generators and their engines, and these with 
steam and exhaust connection would weigh about 
80 tons. The weight of the motors would be 
about that of the engines they displaced, if the 
saving that would be effected by the substitution of 
electrical machinery for hydraulic appliances for 
gun working be reckoned in. Against the weight 
of the generators and their engines is to be placed 
that of the main hydraulic equipment of about 25 
tons which would be saved. There would also be 
a slight saving in the weight of the distributing 
cables and switchboards as compared with the 
auxiliary steam and exhaust pipes now used. Ap- 
proximately 55 tons of additional weight would have 
to be carried, and this can only be economically 
done if a proportionate saving in coal can be 
effected. 

It is very difficult to say what amount of coal is 
used by the auxiliary machinery on board ship, but 
undoubtedly it is very great, the coudensation in 
the steam pipes alone accounting for a great amount 
of fuel. Sir John Durston, in his paper on the 
trials of the Diadem (see ENGINEERING, vol. lxv., 
page 444, April 8, 1898), stated that to run one 
main feed pump, one blowing engine, one auxiliary 
circulator, one electric light engine, and two dis- 
tillery pumps consumed coal at the rate of 6.1 tons 
per day, when two extreme forward boilers were 
used, or 3.88 tons when two extreme after boilers 
were employed. The same machines, with the 
addition of two evaporators, working compound, 
consumed 8.8 tons of coal per day when supplied 
by the forward boilers, and 7.09 tons when supplied 
by the after boilers. That is the length of steam 
pipe between the forward and after boilers accounted 
for 2.12 tons of coal per cay in the first trial, and 
for 1.71 tons in the second. What the loss is when 
really long lengths of steam pipe to the forward and 
after capstans, and to the steering gear, are in opera- 
tion has never been determined as far as we know, 
but evidently it must amount to several tons of coal 
yer day. Again, it has been found that in the 

apanese ironclad Shikishima it takes from 3} to 
5 tons of coal to run for 18 hours a day an engine 
of 65 indicated horse-power situated 160 ft. away 
from the boiler, the total range of steam pipe con- 
nected being 500 ft. to 600 ft. This works out to 


from 7 lb. to 101b. of coal per indicated horse-power, 
of which more than half must have been used in 


keeping the pipes warm. 





The consideration of such figures as these, some- 
what rough though they may be, endorses the 
belief that the auxiliary machinery of a battleship, 
steaming at one-fifth power, accounts for about 
one-fourth of the coal consumed, say 20 tons a day. 
Sir John Durston, in his paper before the Institu- 
tion of Naval Architects (see ENGINEERING, 
March 31, 1899), put the figure at 22 per cent. 
when the main engines were giving 36U0 horse- 
power, and this was on a trial in which everything 
was working at its best. It seems, therefore, 
reasonable to hope that something like 10 tons of 
coal might be saved every day a ship was at sea if 
all the auxiliary machinery could be driven electri- 
cally. Thus, by adding 55 tons of machinery to the 
ship, the coal consumption would be reduced 10 tons 
a day, or about 12 per cent. at economical speeds. 
In other words, some 200 tons of displacement 
would be rendered available for other purposes, 
such as increased speed, greater radius of action, 
heavier armament, or thicker armour. 

The time is not yet ripe for such a radical change 
in the equipment of our ships of war; but there is 
no doubt that the change will come in the near 
future. It is, however, one of those alterations 
of which the great benefit cannot be reaped until 
it is adopted entirely. It is only when a clean 
sweep is made of long steam pipes, and a properly 
designed dynamo-room, second in importance only 
to the main engine-rooms, is provided for in the 
original design, that full economy will be attained. 
The greatest obstacle to progress at present is the 
steering engine. It is a very bad steam eater, and 
we are not yet in sight of a satisfactory plan of opera- 
ting it by electricity. The regulation has to be so 
minute and so absolute, and withal capable of being 
effected from so many parts of the ship, that the 
problem bristles with difficulties. Again, the 
subject of gun training by electricity is far from 
simple. M. Canet has attained a considerable 
degree of success, but to do that he had first to 
carefully balance his turrets so that they moved with 
far less than the accustomed efforts. He was fortu- 
nate that he could do this, because he occupied 
an important position in the company which con- 
structed the guns. Most inventors would find that 
the interests of the firms supplying the artillery 
did not: lie in the direction of introducing refine- 
ments to eliminate friction. Nevertheless, in 
spite of difficulties of many kinds, substantial 
progress is being made, and each year sees 
electricity playing a more important part on 
ships of war. But, just as it is rapidly dis- 
placing line shafting and belts on shore, so it is 
destined to take the place of long steam pipes and 
hydraulic mains on naval vessels, until some day 
naval engineers and officers will wonder how they 
endured the heat and mess of the present system, 
while constructors will thankfully accept the dis- 
placement thus rendered available for other pur- 
poses. 





RAILWAYS IN CHINA. 


Ratiways built in China by British capital, and 
worked under British management, have proved 
fairly successful, although we should require irre- 
futable evidence to convince us of the statement 
made in a recent issue of the Railroad Gazette. 
According to that journal, the lines now open, 
about 600 miles, are paying 14 per cent. on the 
total capital invested, and when the entire line is 
open, they will pay 30 per cent. As a matter 
of fact, the profits earned by the railways now 
open varies between 5 and 8 per cent., and under 
its present sound management this will probably 
increase. In a country possessing a strong Govern- 
ment this more moderate result would be a sub- 
ject for congratulation to all concerned; to the 
financiers who inaugurated the scheme, to the 
engineers who carried it out, and to the manager 
who works it. But in China, that land of in- 
trigue and chicanery, to attain success is to lay 
oneself .open to ‘‘squeeze.” The problem of 
securing a portion of the gains of your more 
fortunate neighbour has been studied there as a 
fine art from time immemorial. Europeans have 
always been obliged to submit to it in some degree, 
but as the Chinese are eminently conservative in 
their methods, foreigners have learned how to 
limit their exactions within bearable limits, and, as a 
last resort, they could always bring pressure to bear 
ontheGovernment. Butsince the war, affairs have 
entered on a new phase. The game of ‘‘ squeeze” 
is no longer confined to the native. Keen-witted 





men of Western education have joined in it, bring- 
ing with them the methods of a more energetic civili- 
sation, which are far more difficult to meet, par- 
ticularly as the Government fancies it sees that the 
path of safety lies in fanning the quarrels of the 
‘foreign devils.” It is no wonder, then, that 
the Imperial Railways of China should find them- 
selves exposed to an attack, which, while carried 
on by Western means, is entirely Chinese in its 
character and objects. 

Simultaneously with advices received from pri- 
vate sources in China of a movement there hostile 
to certain of the officials on the railway, there 
appeared in the Daily Mail of the 20th ult., 
a long article ‘‘from our special correspondent” 
headed ‘‘China’s Railways, Shortcomings and 
the Remedy,” and dated the previous day at 
Tientsin. This report states that although the 
line is well constructed, and its earnings com- 
eed favourably with those of the Indian railways, 

th the traffic and the accounts are in a chaotic con- 
dition. The railway will easily meet the fixed charges 
for interest and redemption under good manage- 
ment, but the appointment of an experienced 
general manager is required. There is something 
here which seems to need a good deal of explanation ; 
a chaotic traffic which returns from 5 to 8 per cent. 
is evidently not without its virtues, and is not to 
be rashly abandoned. As many of our readers are 
aware, Mr. C. W. Kinder has built and managed 
these railways with eminent ability, and it is 
therefore surprising to find him made the object of 
attack. The Daily Mail’s correspondent says of 
him in a despatch dated March 19: 


_ “Mr. Kinder started young as an assistant in the Kaip- 
ing coal mines at Ton A few years later, on the 
death of the manager [of the line] he was given the 
post . . . Mr. Kinder’s experience in railway engi- 
perce | has been gained in this pomeneg | [China]; he has 
learned as he has gone along, and from his assistant engi- 
neers, some of whom have experience on railways in 
other countries. With no other railway te guide him, 
and shut away in this remote corner of the world, it is 
not surprising that everything he has turned out is not up 
to date. There are parts of his work that show a want 
of experience, some of which can be remedied, but, under 
the circumstances, it been surprising he has been 
able to do so well. There is no proper system of 
management on the railway. Both . Tong and 
Mr. Kinder appear to be managers. Neither of them has 
had any experience in railway management ; and as there 
is no other railway in the country to act as = pute. they 
are evolving a system which, so far, has proved eminently 
unsatisfactory. . . There isno proper system of accounting, 
as practised on lines in Europe and America, and the 
chaos is but intensified. ... It is evidently essential 
that an English general manager acquainted with railway 
management should be appointed to the railway at an 
early date. It has entirely outgrown the amateur who 
now controls it . . . It is a pity the English firm who are 
connected with it should leave the Chinese with such in- 
experienced advisers.” 


In a subsequent issue of May 7 the Daily Mail 
published a correction in to Mr. Kinder’s 
career, headed ‘‘ Credit for Mr. Kinder,” but it 
failed to do him all the justice he deserves. So far 
from being an. amateur, Mr. Kinder had had ex- 
perience on railways in England, Russia, and Japan 
before he went to China, and he therefore entered 
on his duties with a store of knowledge gathered 
over a widearea. It is admitted that the railways are 
well constructed ; indeed, with the eminent engi- 
neers in this country looking after the interests of 
the line, and therefore of the British bondholders, 
it could scarcely be otherwise. As our columns 
have shown from time to time,* Mr. Kinder has 
not only built the line, but he has constructed loco- 
motives and rolling stock more cheaply than he 
could buy them, and of a quality that would com- 
pare with the best productions of Europe. The 
mechanical difficulties he encountered were, how- 
ever, far less embarassing than those which arose 
from the habits and prejudices of the Chinese. 
Tt is infinitely to his credit that he succeeded, 
first, in conciliating the people of the district in 
which he worked; and, second, in raising their 
enthusiasm in regard to railways. To do this 
he had to exercise great tact and infinite patience ; 
he could not follow Western methods in the way 
the Russians do in Manchuria, because he had not 
an army of Cossacks to enforce his will. It was 
necessary for him to adapt himself to Celestial 
lines of thought and p ure as far as possible. 
Nevertheless, the fact remains that the railway 
has gradually secured the approbation of a people 





* See ENGINEERING, vol. lxi., page 322 ; vol. Ixv., page 
585; vol. lxvii., page 219; and vol. Ixviii., page 560. 
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opposed to all innovation, and that even in its 
infancy it is making satisfactory profits. 

This is not the first attempt which has been 
made to upset Mr. Kinder’s position. It is not 
very long ago that his dismissal was demanded* in 
order that he might be replaced by some one of less 
sturdy character ; but on that occasion the British 
Government threw all its influence into the scale 
in his favour, and the effort failed. We trust the 
Foreign Office will be equally alert now, for as 
long as Mr. Kinder is manager of the line we 
have the certainty that British interests will be 
safeguarded. There are so many foreigners in 
China hostile to the interests of this country that 
it is most essential to watch every point, and not 
to give up a single safeguard. Mr. Kinder’s 
removal from the management would be only the 
first stage in the process of severing him entirely 
from the company and jeopardising very large British 
investments. 


ROYAL SOCIETY SOIREE. 

Tue Royal Society Soirée is one of the land- 
marks of the year; it coincides with the general 
closing of the meetings of scientific societies, and 
with the date at which the London season has 
attained its full activity. On the second Wednes- 
day in May everyone who has a reasonable excuse, 
either for business or pleasure, is sure to be in 
London, and all who are distinguished in science, 
and many who are not, are gathered during the 
evening at Burlington House to discuss the latest 
researches and discoveries. Conversation and 
argument are aided by the exhibition of apparatus, 
which are gathered by the Society for the instruc- 
tion and edification of their guests. At no place 
in the world can a scientific worker obtain a more 
learned and intellectual an audience than there, 
and, consequently, an invitation to show the results 
of his studies, or to repeat his experiments, is 
generally accepted with eagerness. This year, 
however, either novelties are exceedingly scarce, or 
else the Society has exerted itself less than usual, 
for the display was the worst that we ever remember 
to have seen. The exhibits were few in number, 
and, speaking generally, were of secondary interest. 
There was very little appealing to the engineer or the 
— which had not been seen before ; of the 

iological and ethnological specimens we are not 
qualified to speak, but we did not gather that they 
were of great novelty. 

According to custom we will commence our report 
with the ‘‘ officers’ room” at the end of the suite. 
There Mr. H. B. Hartley and Mr. H. L. Bowman 
made a demonstration, which appears to promise 
further light on the nature of molecules. Certain 
crystalline organic compounds, viz. : Para azoxya- 
nisol, para azoxyphenetol, and cholesteryl benzoate, 
have been found by Professor Lehmann, of Carls- 
ruhe, to give on melting (at temperatures of 
116 deg., 134 deg., and 145 deg. respectively) 
liquids possessing the properties of double refrac- 
tion and dichroism, even under conditions wherein 
a state of strain is impossible. When these aniso- 
tropic liquids are further heated they change at 
definite temperatures of transition (134 deg., 
165 deg., and 178 deg. respectively) into ordinary 
isotropic liquids. The intermediate bodies have 
been called ‘‘ liquid crystals ;” for although the 
evidence of their elasticity, viscosity, and di- 
electric capacity shows them to be undoubtedly 
liquids ; yet, nevertheless, like crystals, they 
possess both double refraction and dichroism. 
The crystal under demonstration was on a glass 
slide on the table of a microscope. Its magnified 
image was projected on a screen. When solid, its 
crystalline structure was plainly shown. It was 
then heated until it melted, when it was shown by 
the analyser that the liquid was double refracting. 
On carrying the temperature higher, the property 
disappeared, and the liquid behaved just like any 
other liquid. By careful cooling, it was possible to 
get a part of the mass refractive, while the re- 
mainder was not so, the line of division between 
the two conditions being plainly visible. 

In the adjoining room, ‘the office,” a clock 
was shown by Mr. Richard Kerr, F.G.S., con- 
trolled at a distance by wireless telegraphy on 
the Hertzian wave system. There was the usual 
vertical wire, which was very short as the whole 
apparatus was in the room, a coherer, a relay, and 
local battery which worked the step-by-step motion 
of the clock. By the use of this apparatus and a 


* See EvcrnzeRinc, June 16, 1899, page 781. 























standard pendulum, it would be ible to keep 
all the clocks in a town alike, without the use of 
wires. The apparatus has, however, been devised 
in connection with experiments for directing tor- 
pedo-boats from the shore by means of etheric 
telegraphy. 

In the ‘‘reception-room” there was nothing 
that falls within our province ; and the next room, 
the council-room, which usually is devoted to some 
brilliant demonstration in physical science, was 
equally barren, unless we refer to a collection of 
tools used in the Malay Peninsula for making kris 
blades and their sheaths. These are very formid- 
able knives, made to look all the more terrible by 
having their edges waved, so as to produce a kind 
of sawing effect. The natives must havea wonderful 
amount of skill to produce them with such rude 
appliances. 

he ‘‘principal library” is surrounded by 
alcoves, in each of which an exhibit is placed. 
This is a very convenient arrangement, as it en- 
ables those in charge to address themselves to their 
audiences without their voices being heard at a dis- 
tance, and distracting the listeners at the adjacent 
stands. Mr. J. Wimshurst, F.R.S., occupied one 
alcove with an influence machine constructed with 
twelve plates of vulcanite. Mr. Wimshurst has 
done exceedingly good work in demonstrating 
that the electrical machine which bears his name 
is well adapted for Réntgen-ray work, in place 
of batteries or coil. The use of batteries giving 
large currents is attended with constant difficulties, 
and is almost impossible in military operations. 
The influence machine, on the other hand, is almost 
as simple and as certain as a coffee-mill, while it 
gives excellent radiographs with a short exposure. 
Mr. Wimshurst has lately been experimenting 
on the paths followed by Rontgen rays, and he 
showed some very interesting and curious photo- 
graphs. In one, the sensitive plate was placed in 
a shallow lead box, set on its end and open on one 
side. The open side of the box was turned away 
from the focus tube; that is, there was a thick 
plate of lead between the plate and the source of 
rays. On the opposite side of the plate, and 
pressed against the envelope in which the plate was 
wrapped, was a square bar of metal. Further, two 
plates of metal were interposed between the lead box 
and the focus tube. It was to be expected that 
there would be no effect on the sensitive surface ; 
but, on the contrary, the shadow of the bar of metal 
was plainly marked, and, further, on each side of it 
was a penumbra, showing that the rays had flowed 
in round each side of the box, just as if they had been 
currents of water. Several other photographs 
demonstrated that in all parts of a room containin 
a focus tube in action there are Réntgen rays, an 
that in whatever direction a sensitive plate is 
turned it is liable to be acted upon, provided it is 
not entirely screened by metal. 

In the adjoining alcove, Mr. Thomas Thorp 
showed his celloidin grating films and their appli- 
cation to diffraction colour photography, which he 
recently explained before the Society of Arts. 
Celloidin films with 14,500 lines to the inch 
are made by pressure against gratings. Such a 
film is applied to a tacky bichromated gelatine 
plate, and a print of a age 97a is then taken 
on the gelatine through the celloidin. The celloidin 
is detached, and the gelatine is developed by warm 
water in the usual way, giving a print in grooves 
more or less decided. Three such prints, made 
from transparencies taken through three-colour 
screens, are superposed, and are viewed by reflected 
light, when the original object is seen in its natural 
colours. The subject is exceedingly interesting 
from a scientific point of view; but it does not 
bring us, apparently, nearer to commercial colour 
photography. At the next table, Professor Min- 
chin, F.R.S., showed beautiful flashes induced in 
a helium tube by Hertz waves. 

On the opposite side of the room, Professor 
Silvanus P. Thompson, D.Sc., F.R.S., showed 
the converse of De La Rive’s experiment with 
floating batteries and magnets. Instead, however, 
of a floating battery carrying a coil, he connected 
his floating coil by a fine flexible wire to the electric 
light mains, thus obtaining a far more powerful 
current, and rendering the old experiments very 
striking. When the coil was placed over a bar 
electromagnet, held in the hand, it exhibited the 
liveliest repulsion, and floated off most energeti- 
cally. Little bar magnets enclosed in glass tubes 
so as to be of the same specific gravity as water, 
seemed quite uncanny in their eagerness to enter a 








— 
magnetised ring presented to them. It was the 
old child’s toy of the tin swan and the bar magnet 
elevated into a lecture-room demonstration of quite 
a sensational description. Near by; Mr. W. A. 
Shenstone, F.R.S., and Mr. H. G. Lacell repeated 
their last year’s display of the manufacture of tubes 
from quartz. This is an operation needing great 
patience and a large consumption of oxygen. The 
vitrious silica is first drawn into fine rods, and 


then are ually built into tubes by winding 
them round and round, and so extending the tube 
endways. Such tubes are used for experiments 


dealing with temperatures above the melting point 
of glass, and also when the alkali in glass would 
introduce an undesirable element into the sub- 
stance under test. 

Mr, A. P. Trotter showed some very interestin 
diagrams and models which have been construc 
to demonstrate the passage through the earth of 
electric currents from tramways. Current was 
supplied at equal intervals along the edge 
of a sheet of tin, and was drawn off at one 
corner, each application of current representing 
a tramcar, and the corner the generating station. 
The surface of the tin was then explored, and lines 
of equal potential drawn on it. e lines of flow 
of current are at right angles to the lines of equi- 
potential, and are so drawn. The diagram, there- 
fore, shows how the currents go. In the models, 
vertical heights represent potential, and the profiles 
of the vertical faces potential gradients. Close by 
were some improved forms of standard resistance 
coils by the Cambridge Scientific Instrument Com- 
pany, Limited. Coils of bare wire are wound 
on mica frames, and are immersed in oil of high 
insulating ag nie which can circulate freely in 
the vessel. The reading of a thermometer in the 
oil will give the temperature of the coil. One of 
the coils, exhibited by permission of the Board of 
Trade, was fitted with a platinum wire wound 
parallel to, and on the same frame, as the platinum- 
silver wire. These wires have very different tem- 
perature coefficients, and by measuring the resist- 
ances of both coils, the temperature of the standard 
coil can be determined to a high degree of accuracy. 
These coils are annealed by heating them by a 
current when finished. 

The committee-room on the ground floor is 
always devoted to an important exhibit. This year 
it contains an electric micrometer by Mr. P. E. 
Shaw, by which movements as small as one 
two-hundredth of the wave length of sodium light 
have been measured. The measuring screw is of 
4 millimetre pitch, and carries at its end a dial 
having 500 divisions. The other end of the screw 
abuts on a system of three levers, which gives a 
multiplication of 100. The last lever carries an 
iridio-platinum contact which acts in combination 
with a similar contact on the diaphragm of a 
telephone, and when the two meet, or part, a click 
is heard in another telephone. The observer reads 
the dial through a telescope, and has the receiver 
fixed to hisear. By means of a pulleyand cord, he can 
turn the screw, and by means of a resistance box he 
can send a measured current through the telephone, 
deflecting the diaphragm. The readings of the appa- 
ratus were checked by means of Newton’s rings. One 


division of the dial corresponds to a millionth of ° 


a centimetre, and by estimation of the spaces be- 
tween the divisions, smaller distances can be mea- 
sured. The apparatus, which was lately described 


before the Physical’Society (see page 413 ante), has | 


many other uses besides the investigation of the 
motion of a diaphragm, and will enable finer mea- 
surements to be e than hitherto possible. 
There were three lantern demonstrations in the 
meeting-room downstairs ; at 9.45 p.m. by a gentle- 
man representing Sir Andrew Noble, K.C.B., 
F.R.S.; at 10.30 by Dr. Arthur W. Rowe, F.G.S.; 
and at 11.15 by Mr. F. Enoch, F.L.S. Sir Andrew 
Noble’s lecture was on modern explosives, and 
illustrated the effect of some of them when ex- 
ploded. He exhibited some sections of guns to 
show the terrible eroding effect of the powder 
gases. It would be very interesting if next year 
he could bring sections of the guns we used 
at Ladysmith. A thousand rounds seems to en- 
tirely remove the rifling near the breech. Dr. 
Rowe showed the pheemeenne of chalk fossils 
by reflected light, and Mr. Enoch Alpe of 
the metamorphoses of one of the odonata. We were 
much impressed by the patience Mr. Enoch dis- 
peves in watching for hours the struggles of a 
ragon fly in quitting the nymph, and in photo- 
graphing each change as it occurred, until the per- 
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fect image took wing and started on its brief eareer 
in the sunshine. 

Among the exhibits to which we can only give a 
passing mention was a box with a painted interior, 
shown by Sir H. Howorth. One side of the box 
was open to admit light, but there were indications 
that it had once been filled with ground glass. 
The observer looked through small holes, one at 
each end, and saw the painting in wonderful 
perspective. It is believed to be by De Hooge 
Straten, and represents the interior of a Dutch 
house, not only one room, but adjacent rooms 
opening out of it. The effect is perfectly startling, 
and the more the painting is examined the more 
wonderful the artist’s knowledge of perspective 
appears. For instance, there is a dog painted 

rtly on the floor and partly on the wall of the 
5 His legs are quite distorted, but when 
viewed through the peep-hole they seem perfectly 
natural. Unfortunately the floor of the box has 
become dirtied, and it is possible to follow the line 
of junction between it and the sides, but evidently 
when the painting was new the eye could not 
detect the angle. The floor of the house is painted 
partly on the bottom and partly on the sides of 
the box. 

Dr. Downing, F.R.S., showed maps illustrating 
the total eclipse of the sun which will take place on 
the 28th inst., and Dr. Isaac Roberts, F.S.R., a 
volume of ages se of stars, star clusters, and 
nebulw. r. Killingworth Hedges had on view 
jointing boxes and aigrettes used in the rearrange- 
ment of the lightning conductors on St. Paul’s 
Cathedral, and Mr. J. G. Carson showed anthropo- 
metric instruments. With fossils, corals, Egyptian 
sculptures, the decorative art of the Sea Dayaks, 
marine annelids, and sections of mosquitos, we 
have nothing to do; but if we were to include 
exhibits relating to them in our report, we must 
still confess that the show was of very inferior 
interest. A retrospect of the past few years sug- 
gests that the Royal Society’s soirées are suffering a 
gradual decline in this respect, and that although 
it is not uniform, yet there is a definite tendency 
in the wrong direction. 





THE LAUNDRY EXHIBITION. 

An exhibition of laundry machinery was on view 
last week at the Agricultural Hall, Islington. Such 
machinery is, of course, entirely a product of the last 
quarter of a century ; but, though a minor branch 
of mechanical engineering, it is one which is certain 
to extend with the continued growth of our large 
cities. The predominant half of humanity, it is true, 
assert that for efficiency the modern steam laundry 
must take a second place, as compared with the 
washerwomen it has supplanted ; but whilst this 
may be true as regards the more delicate classes of 
laundry work, the reverse is probably the case with 
respect to heavier goods. 

undry machinery is of several kinds. In the 
first place, in many cases the water itself requires 
softening before use, or there would be an extra- 
vagant expenditure of soap. Plant for this pur- 
ose, capable of softening 50 gallons of water per 
our, was shown by Messrs. Doulton and Ce., of 
the Lambeth Potteries, S.E. The arrangements 
for softening are of the usual character. The hard 
water, and water containing a suitable reagent, 
generally lime, flow into a mixing tank, the volume 
of each being eggs according to the special 
nature of the supp y. The precipitated carbonate 
of lime is then filtered off, and the softened water 
on to the boilers. The machines next in 
order are, of course, those in which the clothes are 
actually washed. Most of these are of the rotary 
ttern, and those exhibited by different makers, 
iffer little in essential detail. One, however, in 
which the motion is oscillating, and which is, we 
believe, new, was exhibited oy Mr. W. G. Gibbins, 
of the Bridge Works, Lett-road, Stratford, E. In 
this machine, the containing vessel is oscillated 
through an arc of apparently some 120 deg. Inside 
it, and mounted on trunnions pensing through 
stuffing-boxes, is a perforated diaphragm, which is 
maintained by springs in a nearly vertical position 
whilst the containing vessel oscillates. Clothes 
being placed on either side of this diaphragm, and 
the containing vessel closed and set in motion, 
these clothes are alternately compressed between 
pe rowan diaphragm and the walls of the 
oscilla 


ting chest, and released. This alternate 
squeezing and releasing of the clothes forces the 
water through them, and eflects the washing. 


Valves are arranged by means of which the dirty 
water can be drawn off from the clothes-chest, and 
clean water passed in without stopping the machine. 

Following the washing machines come the 
wringers, hydro-extractors, and the like: by means 
of which most of the moisture in the clothes is got 
rid of before they are sent into the drying cham- 
bers. An interesting departure in this direction 
was shown by Messrs. Watson, Laidlaw, and Co., 
of 98, Dundas-street, Glasgow, the extractor being 
driven by a small jet of water acting on the 
blades of a turbine mounted on the extractor 
spindle; whilst an electrically- driven machine 
was exhibited at the stand of Messrs. W. Sum- 
merscales and Sons, Limited, of the Phoenix 
Foundry, Keighley. The machine shown was de- 
= to run at 1400 revolutions per minute, and 
when fairly at speed requires an expenditure of 
about 4 electrical horse-power. At starting, how- 
ever, a much greater power is needed, and the 
motor is accordingly designed to give safely an 
output of 24 horse-power at such times. For dry- 
ing clothes, two fully- a drying chambers 
were shown by haces . Potter and Co., of 
Phipp-street, Great Kastern-street, E.C. The air 
for drying is heated by exhaust steam, and forced 
through the chambers by ventilating fans. Of 
ironing machines the number and variety exhibited 
were remarkable, and ranged from large callendering 
machines taking tablecloths and sheets 9 ft. wide, 
down to small goffering machines for getting up the 
frills, &c., dear to the superior sex. The callender- 
ing machines referred to consisted of a sector of a 
double-walled cylinder, the concave surface of 
which is very highly finished, and is that which 
effects the ironing of the goods. This is kept hot 
by means of steam introduced between the double 
walls. This portion of the machine is stationary, 
the work being fed through the machine by a large 
steam-heated feed roller, which is covered with 
blanketing, and can be lowered into contact with the 
concave ironing face above described. The outside 
radius of the feed cylinder and that of the ironing 
surface are nearly the same, and the consequence 
is that a tablecloth fed between the two surfaces 
is dragged forward over the ironing surface, and 
delivered in a finished state at the opposite side of 
the machine. Callendering machines of this type 
were shown by Messrs. T. W. Summerscales, of 
Keighley, the Liddell Engineering Company, 
Limited, of the Surbiton Works, Kingston, and 
others. For lighter work, small roller machines 
are generally adopted. In most cases the iron is a 
heated roller fixed above a traversing and elevating 
table, which can be brought in contact with the 
ironing roller by means of the operator’s foot. A 
machine in which a large feed roller replaces the 
traversing table was shown by Mr. J. Appleyard, 
of Harris-street, Bradford. This machine is stated 
to be capable of finishing 1000 to 1400 cuffs or 
collars per hour. It is provided with five gas- 
heated ironing rollers, which run in contact with 
a cast-iron feed roller covered with felt, and also 
heated internally. Two passes through the 
machine will finish a collar prepared with boiled 
starch, and three passes if raw starchisused. Roller 
machines, though effective for many classes of 
work, are—as doubtless many of our readers have 
observed—not entirely satisfactory in shirt-finishing. 
Too frequently, shirts are sent home with the neck- 
band flattened into one plane with the front. For 
work of this character, and for dresses, concerning 
which we must confess to a limited experience, 
a special type of machine was exhibited by Messrs. 
Yule and Co., of 93, Finsbury-pavement, E.C. In 
this machine the iron used is of the familiar 
domestic shape, but about eight times as large. 
This iron is gas-heated, and is supported on a 
sliding arm above an elevating table. The support- 
ing arm is reciprocated to and fro by a crank, its 
travel being 3 ft. 6in. The nose of the iron is 
pointed and can be turned in any direction, and 


can thus be pushed 4 into gathers in the familiar 
domestic fashion. e requisite pressure is ob- 
tained by a treadle. 





THE IRON AND STEEL INSTITUTE. 

THE annual meeting of the Iron and Steel Insti- 
tute has been held this week at the Institution of 
Civil gg by —— ion of the Council of the 
latter body. The first sitting of the meeting was 
held on Wednesday last, the 9th inst., the Presi- 
dent, Sir William Roberts-Austen, occupying the 





chair. 


Date or THE Paris MEETING. 


The usual formal proceedings having been dis- 
posed of, the President announced that the date of 
the Summer Meeting, which is to be held this year 
in Paris, had been altered from September 11 to 
the 18th of the same month, i.e., it will be a week 
later: than originally fixed ; the change had been 
made to meet the convenience of the French 
authorities, whose guests the members of the Insti- 
tute will be. 


Tue Report oF THE CoUNCIL. 


The secretary, Mr. Bennett H. Brough, next pro- 
ceeded to read the report of the Council. He com- 
menced by stating that the present was the 31st 
general annual meeting of the Iron and Steel Insti- 
tute. The Council were glad to be able to state 
that the prosperity of the Institute recorded in their 
last annual report had been more than maintained. 
There had been added to the register 110 names, 
the average annual number for the past six years 
having been 86 ;}the total membership at present is 
1578. :Turning to the accounts, it was seen that the 
income for the year amounted to 43221. 10s. 4d., 
which was considerably in excess for the average of 
recent years, and there was a satisfactory excess of 
income over expenditure. Reference was made in 
the report to the meetings of last year, and it was 
stated that two volumes of the Journal of the In- 
stitute had been published, containing together 
1082 pages of letterpress and 36 plates. In addi- 
tion to the papers read before the Institute and the 
discussion and correspondence relating to them, 
these two volumes of the Journal contain 1337 
abstracts of papers relating to iron and steel and 
kindred subjects. Reference was made to the fact 
that the Queen had been presented with the Bes- 
semer medal, and that a Royal Charter of Incor- 
poration for the Institute had been obtained. It 
was also stated that the President and Sir Frederick 
Abel had been appointed representatives of the 
Institute on the governing body of the National 
Physical Laboratory, and the President repre- 
sented the Institute on the Imperial Institute. 
During the year Sir Lowthian Bell, Mr. E. Windsor 
Richards, and Mr. E. P. Martin had continued 
their inquiries as members of a Departmental 
Committee of the Board of Trade, as to the extent 
of the loss of strength in steel rails produced by their 
prolonged use on railways. 

Mr. William Whitwell, the hon. treasurer of the 
Institute, next presented the accounts, and in 
doing so pointed out that not only had the income 
of the Institute increased, but that the expenditure 
had decreased in a most gratifying manner. In 
moving the adoption of the report, the President 
said the year had been the most successful in the 
history of the Institute, and spoke of the extended 
accommodation that was being secured in the 
offices at Victoria-street. Sir Thomas Wrightson 
next moved a vote of thanks to the President 
and members of the Council, and in doing 80 
repeated that the membership had _ increased 
more than in any preceding year, and that the 
Institute was in a most flourishing condition. It 
was peculiar in its constitution, for it was a com- 
mercial body walking hand in hand with science. 
At present we were passing through a time of great 
commercial prosperity, but this would not last for 
ever, and a period of depression must inevitably 
come again; the best authorities said that keen 
competition was to be expected from the other side 
of the Atlantic, and the speaker pointed out that 
the way we now prepare for the coming struggle 
would decide what its issue should be. If the money 
now being made was spent judiciously in providing 
means to meet the keener competition then we 
might hope for success, but on that depended 
whether we should maintain our position amongst 
the nations. : 

Mr. Henry Webb, of Bury, seconded the motion, 
he had been a member of the Institute for twenty- 
seven years, and could bear testimony to the great 
strides made during that period. There was no need 
to say that how large a part of that progress was due 
to the Iron and Steel Institute, but one thing he 
might refer to: it was the fact that the bringing 
together the members of the Institute had engen- 
dered a freer and more liberal spirit. The iron 
and steel makers now admitted to their works 
visitors to whom they would never have been 
opened in previous times, and information on tech- 
nical subjects was freely given to all in the best 





works. No one had benefitted more by this in the 
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past than our friends in America. They had come 
over here and had been shown everything. So far 
had they profited by this that they had done even 
better than we were doing ; and it was pleasant to 
know that they, in their turn, were now opening 
their works most generously to English visitors. 
The list of names of Presidents of the Institute 
was long and illustrious, but amongst them all 
there were none more worthy of the position than 
the present President, Sir William Roberts-Austen. 

The President, in returning thanks in a few 
words, said that one of the advantages of being 
President was that it enabled him to discover how 
hard the Council worked. 


Tue Bessemer MEDAL. 


The Bessemer Gold Medal for 1900 had been 
awarded by the Council to Mr. Henri de Wendel, 
President of the Comité des Forges de France, 
who attended in person to receive the honour. In 
making the presentation, the President said that 
the Bessemer gold medal was the highest honour 
in the power of the Institute to award. The In- 
stitute was essentially international, and in the 
coming visit to Paris, which was looked forward 
to with keen anticipation, members were only fol- 
lowing out the traditions by which they had always 
been governed. M. de Wendel had carried out 
extended investigations as to the use of phosphoric 
ores. It had been said by an eminent Frenchman 
that nothing was lost, and nothing created ; but with 
the Bessemer gold medal it might be said that 
what was lost was international prejudice, and that 
which was gained was a bond of union. In thank- 
ing the President for the medal, M. de Wendel 
said that whatever credit might be awarded to him 
was due equally to those who had worked with 
him, members of the Iron and Steel Institute, 
who received him so generously when he came over 
thirty-five years ago. 


Tron AND PHOSPHORUS. 


A list of ten papers had been prepared for the 
meeting, among these was one ‘‘ On Iron and Phos- 
phorus,” by Mr. J. E. Stead. This, however, had 
been withdrawn, and the President called on the 
author to explain the circumstance. In response, 
Mr. Stead said that there seemed to be a growing 
opinion that strictly scientific papers should not be 
read, but should be circulated and ‘discussed, that, 
however, was not his reason for withdrawing the 
paper, but rather that a fortnight ago he had 
made a discovery in connection with the subject 
of the paper that was of very great importance. 
He thought, therefore, that it would be Detter to 
bring the whole matter forward in a complete state 
at a subsequent period. He had found that if 
carbon were added to iron saturated with phos- 
phorus, the iron would throw out the phosphorus, 
which could be discovered by aid of the microscope, 
not by etching, but by heating. He had brought a 
sample of iron containing 1 per cent. of phosphorus. 
This could not be seen before cementation, but the 
process brought it out so that it was plainly to be 
seen by the microscope. This peculiar property of 
carbon of precipitating phosphorus out of iron, 
showed how it was that a high carbon steel was 
more affected by phosphorus than one low in 
carbon, because the phosphorus when forced out 
formed an envelope round the particles of iron, 
which thus caused brittleness. 

The President, in reforring to Mr. Stead’s in- 
vestigations, said they hoped to have the matter 
fully brought forward at the Paris meeting. He 
had never seen anything so beautiful as Mr. Stead’s 
experiment in the whole range of microscopical 
work, not even excepting that connected with 
diamonds, and he looked on the results as a justifi- 
cation of the solution theory of iron. 


Taz Continvous Process ror OpeN-HEARTH 
STEEL. 

Two papers were next read: the first by Mr. 
James Riley, entitled ‘‘The Use of Fluid Metal in 
the Open-Hearth Furnace,” and the second by Mr. 
Benjamin Talbot entitled “‘ The Open-Hearth Uon- 
tinuous Steel Process.” 

_ Mr. Riley’s paper we print in full in our present 
issue, whilst that of Mr. Talbot we hope to print 
shortly. These two papers were discussed together. 

Mr. Talbot in his per described a continuous 
Process for the production of open-hearth steel 
which he had introduced at Pencoyd Steel Works, 

ennsylvania. The results, he said, had been so 
Satisfactory, both from a practical and theoretical 





standpoint, that they could not fail to be of value 
to manufacturers generally. He referred to the 
methods of steel production generally in vogue, and 
he had striven to combine a process which would 
give the continuous production of Bessemer together 
with the yield of the open-hearth system. The 
following conditions appeared essential to success : 
(1) The use of fluid metal from blast-furnace mixer 
or cupola to avoid loss of time and oxidation by air 
during melting in the Siemens furnace, and to 
utilise the heat of the molten metal ; (2) the oxida- 
tion of the metalloids should be effected entirely by 
means of solid oxides of iron, and not by the action 
of the air ; (3) maintaining by some suitable means 
a large reserve of heat to keep the oxidising slag 
and metal in a fluid condition, and to insure 
the rapid removal of the metalloids from the 
molten pig. In discussing a proposal to pro- 
duce finished steel continuously ‘with many 
practical open - hearth managers, the universal 
opinion was that the hearth would be speedily 
wrecked. The author continued, however, that 
the great trouble in furnace bottoms was brought 
about by the action of slag, and not by the metal. 
The face of a basic hearth, after a time, will reach 
the same composition as the slag produced in the 
furnace, and the hearth becomes less refractory 
and unable to stand the heat of the finished steel. 
The result is that holes are formed. To overcome 
this the slag is drawn off from the surface of the 
bath through a slag spout at the foreplate level. 
Such a method of working naturally suggests a 
tilting furnace. The Pencoyd furnace is, therefore, 
a basic lined tilting furnace of 75 tons capacity. The 
furnace is charged, first of all, with about 50 per 
cent. of molten cupola metal and 50 per cent. of 
scrap, and this first heat is worked down to steel in 
the usual way. When the bath is finished, steel— 
about one-third—is cast into ingots, no slag being 
run off with the steel ; oxide of iron is added to the 
slag, and as soon as this is melted about 20 tons 
of molten metal are run in to replace the steel 
tapped out. An immediate reaction takes place, 
during the continuance of which gas is cut off from 
the furnace, and a large volume of CO is given off 
and burnt ; after the metal has boiled vigorously 
for 10 or 15 minutes, the slag, almost deprived of 
iron oxide, is partly poured off, and the bath 
worked down into finished steel by the help of 
fresh additions of iron ore and lime. When the 
bath is ready one-third of steel is cast, fresh slag 
additions are made, and another 20 tons of molten 
cupola metal run in as before. About 3 hours 40 
minutes is the period of time between two succes- 
sive casts, sg about 27 or 28 casts are usually 
made per week. Many hundreds of heats and 
thousands of tons of steel have been made by this 
method with very satisfactory results, all grades 
of metal having been produced from dead soft up 
to .40 carbon steel. The question of excessive wear 
to the hearth, about which many doubts were enter- 
tained, and upon which the practicability of the 
method depended, has never given the slightest 
trouble, the hearth being practically in as good a 
condition as when put in eight months ago. By 
means of Tables given it was shown that the average 
yield extending over six weeks’ consecutive working 
had been more than 105, and that the percentage 
of added oxides containing from 50 to 75 per cent. 
of metallic iron reduced, has been 25 per cent. by 
weight of the metal, whereas in ordinary open- 
hearth practice about 10 to 15 per cent. is the 
maximum which can be used. ith reference to 
the important question of scrap, solid scrap has 
been charged into the steel bath many times to ob- 
serve whether any saving of time could be effected 
by diluting the carbon and phosphorus, but its 
chilling effect was so pronounced that the heats 
could not be made as rapidly as when the im- 
purities were eliminated by the usual oxide of iron 
additions. It is better to add the material in a 
liquid rather than a solid form. If scrap cannot 
otherwise be disposed of profitably the author 
would advise putting it through the blast-furnace. 
The author considers that his process would be 
valuable in allowing all ores just outside hematite 
limit to be used, and steel under 0.03 per cent. 
phosphorus could be depended upon. 
considered that the method described offered the 
following advantages: 1. The cost and delay in 
charging cold material is avoided. 2. A saving 
in fuel in charging molten pig iron, and also through 
not cooling the furnace by charging. cold material. 
8. The demand for a large and regular supply of 
good scrap so important in ordinary practice, 


is wholly dispensed with. 4. A regular supply of 
steel to the Pills in any wished-for po yp 
at frequent intervals, is insured. 5. An increase 
of output. 6. An increase of yield. 7. Less re- 

irs to furnace. 8. Saving in labour charges, due 
to far less skilled labour being required per given 
quantity of steel. 9. The possibility of using very 
large furnaces, with consequent reduction in cost 
of production, without the necessity for very large 
cranes and ladles. 

The discussion on this paper was opened by a 
statement regarding the fuel consumption given by 
the author. He said that owing to the special 
conditions of working at Pencoyd, it had not been 

ible to arrive at an accurate estimate of the 
uel consumption, but from a very large number 
of heats made during the last few weeks before 
the author left the United States, it was shown 
that when working heats equal to 25 per cent. of the 
charge the fuel was about 44 cwt., and from ex- 
— with 20 per cent. charges the fuel fell 
low 3 cwt per ton. From the experience gained 
the author was convinced that with 150-ton furnace 
working heats at 15 to 20 tons, the fuel would not 
exceed this last amount. 

In the paper the author has confined the descrip- 
tion of his process to his work in the tilting furnace, 
as from experience gained with fixed furnaces, 
he is convinced that to work the process economi- 
cally a tilting furnace is necessary. He has, how- 
ever, made numerous experiments in fixed furnaces 
by building up charges by repeated small additions 
of fluid metal to a small initial bath of fuel covered 
with an oxidising slag, and that the process can 
be worked in this manner has been clearly proved. 
The practical difficulties, however, are great, 
owing to the cutting and softening action of the 
slag effecting a large area of the hearth, the diffi- 
culty of removing the slag when exhausted and the 
risk of the slag boiling over the foreplate and into 
the ports directly the furnace has received anything 
like = - charge. It was found, ~~ fact, that to 
avoid accidents to ports it was practically necessary 
to work only about 20-ton heats in 30-ton furnaces, 
and although these were worked much quicker, and 
the method presented advantages over the ordinary 
system of Siemens work, the author most strongly 
advises the use of a tilting furnace for working his 

rocess, whether. the entire heat is tapped or not. 

he results of the last two weeks’ vole gave a 
yield of 107.5 tons, and details will be appended to 


re 

r. G, J. Snelus said he considered the process 
described by Mr. Talbot as one of the greatest ad- 
vances in the metallurgy of iron and steel made 
for many years. He had studied the paper 
closely with a view to finding out its merits 
and its faults, but he had found the chemical 
results to be most satisfactory. He had pointed 
out the importance of bringing molten pig iron into 
contact with oxide of iron, and it was owing to 
this that the great increase of yield could be ob- 
tained. Speaking on this point, the author has 
said that when oxide in a fairly fine state of divi- 
sion is added to the slag, an immediate very active 
reaction takes place which has all the characteris- 
tics of the Bessemer blow during the elimination of 
carbon, a large volume of carbonic oxide being 
given off. This immediately ignites and burns 
with an intense flame, the heat thus produced 
partly raising the temperature of the bath, and 
partly being absorbed by the regenerators, He 
would like to know whether all the carbonic oxide 
given off is really burnt in the furnace, for he was 
of opinion that a good deal might escape. Referring 
to other savings made he pointed out that if a re- 
action process between oxide of iron and molten 
iron were used there must be a limit ; the furnace 
employed by Mr. Talbot was most ingenious, but 
he would ask how much slag was poured off. He 
thought it would be of advantage to remove as 
much slag as possible. He could not emphasise 
too strongly the conclusion that the oxidation of 
the metalloids should be effected entirely by means 
of solid oxides of iron and not by the action of the 
air. He wished to congratulate the author very 
sincerely for the success of what he had done in this 


The author | field 


eld. 

The President next called on Mr. W. T. Well- 
man, of Cleveland, Ohio, the inventor of the tilt- 
ing furnace to which reference had been made. 
Mr. Wellman, in reply, said that he had been away 
from home some time, but from communications 
he had received he knew that Mr. Talbot was 





achieving all the success he claimed, and he was 
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— 
glad to congratulate him then, not only on his 
courage in being the first to build the 75-ton fur- 
nace, but on the successful results of his efforts. 
He had not the slightest doubt that in the future 
fluid metal would be used on the open hearth. 

Mr. T. Jenks, of Pencoyd, wished to confirm 
what had been said in regard to the success of the 
process described. Having charge of the furnace 
referred to, he could speak with some certainty as 
to the advantages of a continuous supply. 

Mr. E. P. Martin said that certain trials made 
at Dowlais, so far as they went, enabled him 
absolutely to confirm the statements contained 
in Mr. Talbot’s paper. He could see steelmakers 
were on the eve of a great change in the steel- 
making practice connected with the Siemens’ 
furnace, and a complete reorganisation would have 
to take place. He thought that furnaces of 200 
tons would be seen with mixers of 300 tons working 
in conjunction with them. The drawback was 
what would happen should a break-out occur with a 
mass of 250 tons of molten metal. 

Sir Lowthian Bell said it had been his duty for 
many years to consider the character of the product 
of steelmaking plant. The irregularity of steel 
from the Bessemer converter was known. That 
was due to the rapidity of the operation, for there 
was no time to test the material during the making. 
He had known this irregularity in test to extend 
to 100 per cent., i.e., some specimens would take 
100 blows to break them, whilst others would need 
200 blows. With the open-hearth steel that was 
different, for it was to be depended upon, and he 
considered that the time was not far distant, if it 
had not already arrived, when the making of steel 
by the Bessemer converter should be abandoned, 
for the material produced failed to satisfy the 
requirements of engineers, which were becoming 
more exacting day by day. 

Mr. R. M. Daelen, of Diisseldorf, considered 
the Duplex process would be the process of the 
future. Refining in the converter was cheap and 
effective, and the fluid metal could be taken and 
blown over by hot air. That was now being done 
in Russia and would be soon in operation in two 
places in Germany. The process was a success, but 
it was open to consideration what was the loss of 
iron. He had found by experience that the loss 
was not more than 7 per cent. by overblowing, with 
a pig having 2.5 per cent. of manganese. 4 the 
open hearth again there was a loss of 6 per cent., 
so that about 13 per cent. was the loss in all. This 
was not very much. The good yield in the process 
described was due to the iron ore. He did not see 
any great benefit from the use of very big open- 
hearth furnaces of 200 to 250 tons, they were very 
expensive, and he would prefer a number of 
smaller furnaces of equal total capacity. In Germany 
they had five to six charges from 20 to 30-ton fur- 
nacesevery 24 hours. Time was needed to let the 
bath settle and the big furnace took a long time. 
He thought that the smaller furnaces used less 
coal, the proportion of coal to steel had been re- 
duced in Germany to from 20 to 25 per cent. 

Mr. Davis Evans, of Middlesbrough, had tried 
the Duplex process some time ago ; desiliconising 
in the converter and then taking the metal to the 
Siemens’ furnace where time enough could be 
given to the completion of the working. They 
had found the yield to be rather against them, but 
he thought that had they adopted better appli- 
ances and better modes of transit the attempt would 
have been a success. It was desirable to keep the 
converter continuously going, and he believed there 
was a future in the process if properly worked. 

Mr. Graham Fraser, President of the Nova 
Scotia Steel Works, said that after investigating 
the Talbot process in the United States, his com- 
pany had decided to erect a furnace to work on this 

rinciple. He had always been frightened that the 
oath would not last under the conditions de- 
scribed, but after what he had seen he had altered 
his opinion, for the hearth was in perfect order 
when empty. 

Mr. Ambrose Monell, who is connected with the 
Carnegie Steel Company, said the Talbot process 
was a radical change from anything previously 
attempted ; the speaker then proceeded at consider- 
able length to read from a paper which had been 
presented to another technical society, in which he 
described a method of making steel followed at the 
Homestead Works, Pittsburg. We regret we are 
unable to give the substance of this speaker's re- 
marks, but it was not possible to follow them as 
they were read at the meeting. It was evident, 





however, that the process was a rival one to that 
described by Mr. Talbot. 

Mr. M. Mannaberg, of Frodingham, was surprised 
to hear the statement made by the gentleman 
from Messrs. Carnegie’s works, as the process de- 
scribed by him appeared only a repetition of the 
Talbot process, except that the latter had the advan- 
tage in the larger furnace. Reference had been 
made to the need of the mixer, but it seemed that 
in the Talbot process the yield was regular and 
the mixer was not needed. The Talbot process also 
gave low coal consumption ; they had got to 44 cwt. 
to the ton of steel, and also to 3 cwt. ; danger from 
the bath eating through the bottom of the furnace 
need hardly be considered, as the furnace was 
perfectly good after eight months’ working. The 
fact that the furnace was tiltable had also to be 
taken into consideration in this connection. 

Mr. F. W. Harbord, referring to the consump- 
tion of fuel, with the Talbot process, said that the 
3 cwt. per ton of steel was the result obtained on a 
fortnight’s work, but before that was put forward 
as authentic they had wished to get confirmatory 
results. Mr. Monell had described a process used 
at Homestead, which was almost an exact counter- 
part of what the speaker had introduced when the 
basic process was first brought out, as could be 
seen by reference to the Proceedings of the Insti- 
tute. The distinction was that he did not use 
liquid metal. In regard to the Talbot process 
generally, he did not think members would require 
much impressing with its advantages, when it is 
remembered that instead of 85 to 100 tons of metal 
produced they could get 106 tons. 

Mr. James Riley, in replying to the discussion, 
said he would add his testimony to what had been 
said in regard to the statements put forward by 
Mr. Talbot, and by his process it was quite possible 
to dispense with the duplex working. The speaker 
had said that he secured 100 per cent. yield, whilst 
Mr. Talbot had given the figures as 106. Mr. 
Riley had, however, spoken of metal from the 
ingot, whilst Mr. Talbot referred to the product of 
ingot plus scrap, it would be seen, therefore, that 
one set of figures confirmed the other. 

Mr. B. Talbot, in replying to the discussion, 
said that Mr. Snelus was quite right in asking his 
question as to the burning of the whole of the car- 
bonic oxide, for he, the speaker, did not think all 
was burnt, and that some was found in the cham- 
bers. As to the quantity of slag needed, the covering 
was kept purposely light, only sufficient to purify 33 
per cent. of the charge, the greatest quantity being 
removed after the first reaction. He did not think 
Mr. Martin need be alarmed about the 200-ton 
furnace giving way, as there was plenty of material 
under the bottom. Moreover, they would have 
warning before the bath got through the dolomite ; 
but he did not think there would ever be a leak 
through the bottom. Mr. Daelen preferred the 
Bessemer converter as a refiner. He agreed it was 
excellent as to speed, but was expensive in work- 
ing. They could not get blast for nothing, and 
had to consider the question of fuel. Mr. Daelen 
had also said he would prefer to have a number of 
small furnaces to one large one. That would not 
mean the same expense, the smaller furnaces being 
more costly in working. In regard to the system 
described by Mr. Monell, the latter would get 
a 40-ton charge where he, the speaker, would get 
70 tons. Mr. Monell’s slag accounted for less 
yield than the speaker’s. The discussion had 
turned on the question of repairing bottoms, and 
he would point out that with the system in use at 
the Homestead works the bottom of the furnace 
would become impregnated with oxide of iron and 
then the trouble would begin. 


A Brast-Furnace Gas-Biowine ENGINE. 

A paper by Mr. Adolphe Greiner, of Seraing, 
“Ona or worked by Blast-Furnace 
Gas,” was next . This paper we print in full 
in our present issue, and the engine was illus- 
trated in our issue of January 19 last, page 87. 
Before the discussion opened Mr. Greiner added a 
few words to his paper. He wished to impress 
on the meeting the vast quantity of gas lost in a 
blast-furnace, a fact which he thought would bring 
all ironmasters to use the system of utilising this 
gas in gas engines. Taking a furnace producin 
100 tons a day the gas not used would be sufilicient 
for 2000 horse-power, that would be equal to two 
tons of coal per hour and at 48 hours per day, with 
coal at 10s. per ton the saving maar be 241. per 
day, or 72001. for a working year. Jf the engines 


cost 6000/., and the buiiding 2000/., the whole 
thing would nearly pay for itself in one year. 

Mr. L. Mond congratulated the author on the 
success he had attained. The Simplex gas engine, 
although simple in name and nature, had to be 
transported to Belgium to make it a success. In 
regard to the power which could be attained by 
single units in gas engines he found that makers 
were prepared to go - to 1000 horse-power, as they 
did not see any difficulty. 

Mr. W. Hawdon,* of Middlesbrough, said he 
noticed no scavenger charge was mse and would 
like to ask if a smaller cylinder would be sufticient 
with such a charge. 

Mr. Bryan Donkin was disappointed there were 
no details in the paper ; he had seen the engine at 
work, and it worked extremely well. It would be 
interesting to know the calorific value of the gases. 
It was stated that there was never more than 12 per 
cent. efficiency in the steam engine ; that was hardly 
a fair statement, as it included the efficiency of the 
boiler also. If the boiler was included the gas- 
generating apparatus should also be taken into 
account, 

Sir Lowthian Bell asked the author how he would 
heat his blast if he used the blast for engine pur- 
poses, to which Mr. Greiner replied there was sufli- 
cient gas for both engine and blast. 

Mr. Greiner, in replying to the discussion, said 
the gas used in the boilers was the same as in the 
engines, it only being cooled for the latter purpose, 
as they did not mind it being dirty. 

‘. The meeting then adjourned until the following 
ay. 





NOTES. 
THE CaRNEGIE PrRorets. 

In a series of articles now appearing in the Times 
on ‘‘American Engineering Competition” the 
author quotes from our columns certain figures 
respecting the profits of the Carnegie Steel Com- 
pany. He said that the profit made by the com- 
pany in 1899 was from 40 to 42 million dollars. 
We do not find fault with the quotation, and doubt- 
less it would have been better had we explained 
that the sums named referred to calculated amounts 
on business secured and contracts entered into. It 
should further be stated that it is customary in 
America to make up accounts to June 30 of each year. 
These things are understood in America, but in 
writing for British readers, doubtless it would have 
been better had they been made plain. Mr. J. 8. 
Jeans wrote a letter to the Times criticising adversely 
the articles just mentioned, but his general strictures 
need not be here referred to, especially as the writer 
of the articles has replied in a letter which appeared 
in that paper on May 5. The point, however, which 
concerns us is the statement respecting the Car- 
negie profits, and Mr. Jeans’ comments on it in 
his letter. As neither the Times correspondent 
nor Mr. Jeans have dealt with the matter com- 
pletely, we think it best to add these few words of 
explanation. It.is a curious fact, however, that in the 
paper which Mr. J. Stephen Jeans edits, The Iron 
and Coal Trades Review, this same ‘‘ curious error” 
should have been made in an editorial note. For 
convenience of reference we reprint the two pas- 
sages side by side : 

‘Tt has been stated that 
the profits of the Carnegie 
Company in 1899 amounted 
to 42 million dollars, or 
close on nine millions ster- 
ling. Our readers may re- 
member that this is just the 
amount at which the pro- 
bable profits of the com- 
pany were estimated in our 
columns a few months ago, 
so we may claim some ‘ib 
for being ‘in the know’ of 
the affairs of the greatest 


‘““My attention has been 
called to the fourth article 
of the series, which appearet 
on April 24, in which it is 
}; ag the geo of the 

arnegie firm in were 
‘either 40 or 42 million dol- 
lars.’ This is a curious 
error. The profits in 1899 
were 21 millions, and have 
been so stated in every 
American trade journal.”— 
Mr. J. Stephen Jeans, Secre- 
tary of the British Iron 


steel-making company in Trade Association, in | his 
the world."—The ‘‘Iron letter to the ‘‘ Times” of 
and Coal Trades Review” April 30. 


of March 2, 1900. 

It will be seen, therefore, that if we made, as Mr. 
Jeans states by inference, a ‘‘curious error” on 
February 23, he fell into the same error the week 
following ; but in the latter case it is no longer a 
‘curious error,” but the result of being ‘‘in the 


8 | know.” 


Tue German Coat TRADE. 
To have companions in misfortune is proverbially 
held to lessen the intensity of one’s own sufferings, 





so that in face of the present rise in the price of 
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coal, British manufacturers may console themselves 
with the thought that however badly they may 
themselves be hit thereby, their foreign competitors, 
at any rate on the Continent, are feeling the strain 
not less keenly. In fact, the rise in the prices, 
and the formation of a gigantic trust controlling 
the output of the majority of the German collieries, 
has given rise to loud appeals to the Government 
of the Empire for assistance. Some years back, 
when the domestic needs of the country were less 
extended, the German Government determined to 
assist the collieries by oe the export trade, 
and to this end established special railway rates, 
and also, we believe, export bounties, owing to 
which it became possible for German coal to com- 
pete with English even in Northern Italy ; whilst 
the Paris gas works, comparatively near as that 
city is to the sea, are also supplied, in part at 
least, from collieries in the Valley of the Ruhr. 
The total exports have thus gradually been raised 
to about 10,000,000 tons. Naturally, now that 
native manufacturers are being compelled to pay 
what they consider Lee. prices for their 
fuel, they have demanded the abolition of these 
encouragements to the export trade, and equally 
naturally this demand is resisted by the trust. 
According to the officials of the latter, German 
manufacturers have nothing to complain of. The 
rise of prices, it is asserted, is proportionately no 
more than in other countries. Trade, they prophesy, 
will soon take a set-back, and the present fat years 
be followed by lean. The price of fuel will then 
fall, and should the export facilities have been 
destroyed, it will become impossible to restore 
them at short notice, and it will become necessary 
to shut down many of the collieries. These fore- 
bodings are naturally not to the taste of the 
appellants, who prefer to believe that the manu- 
facturing industries of Germany have many years 
of prosperity in prospect ; and, at any rate, see no 
reason why they themselves should suffer present 
loss in order that the coal trust may retain its 
foreign connection as a stand-by for a problematical 
‘“‘rainy day.” Further, the complaints against the 
trust are by no means confined to the assertion 
that it sells coal cheaper to foreigners than to its 
compatriots ; but have also reference to the some- 
what high-handed methods of business procedure 
it has seen proper to introduce. In the first place, 
it is now impossible to make contracts over as long 
a period as formerly. Before the formation of the 
trust, certain consumers had coal contracts extend- 
ing over an entire year or more; but such long 
period engagements are unpalatable to the trust, 
and are accordingly refused. Moreover, the trust, 
as is usual with such corporations, is endeavouring 
to secure control of the market by refusing to 
supply customers who will not engage not to pur- 
chase from collieries not under their control. 





H.M. TORPEDO-BOAT DESTROYER 
‘* VIPER.” 

On Friday last, the 4th inst., the official trial of 
the torpedo-boat destroyer Viper was made on the 
North Sea, off the mouth of the Tyne. As our 
readers are aware, this vessel possesses unusual 
interest from the fact that her main engines consist 
of Parsons’ steam turbines, made by. the Parsons’ 
Marine Steam Turbine Company, at their new works 
at Wallsend-on-Tyne. These works were described 
and illustrated in our issue of September 1, 1899, 
when the application of the Parsons’ steam turbine 
to marine purposes was discussed generally. Reference 
to the torpedo-boat Turbinia will also found on 
page 18 of our sixty-fourth volume. On page 258 of 
our last volume, there appeared three views of a 
a for a torpedo-boat destroyer, which was got out 
by the Parsons’ Marine Steam Turbine Company ; and 
though this does not exactly represent the Viper in 
all details, it may be taken as approximately illus- 
trating the vessel. In our issue oF February 16 last, 
We gave, however, an engraving of the vessel herself, 
Prepared from a photograph taken when she was 
steaming at full speed. A perspective view of the 
engines was published at the same time, this also 

ving been prepared from a photograph. 

Having thus already published a good deal about 
the vessel herself, it will be sufficient if we give here 
merely leadiog particulars. The Viper, in general 
arrangement, is similar to the later class of torpedo- 
boat destroyers built for Her Majesty’s Navy. She 
1s 210 ft. long, 21 ft. wide, and 12 ft. 9 in. deep. 
The displacement on trial was 370 tons, with all coal 
on board. The contract load was 40 tons, but, as a 
— of fact, the vessel had on board 60 tons. 

ere are four shafts, each having two propellers, or 


sets of compound steam turbines for driving the vessel 
ahead. The first stage of expansion is effected in what 
may be called a high-pressure cylinder, and this drives 
one of the shafts and two of the propellers. The low- 
pressure cylinder of each engine is attached to another 
shaft with two more propellers. The steam is, how- 
ever, expanding continuously ; and naturally, with an 
engine in which steam passes continuously in one 
direction, and where there is no reciprocating motion, 
the principles and reasoning that govern ordinary 
compound steam engine economy do not apply in like 
manner. There is this similitude, however, that the 
blades of the turbine, which stand in the place of the 
pistons of a reciprocating engine, are increased in size 
as they progress from the admission to the exhaust 
end of the machine, co that the steam expands and 
acts on a larger surface as it parts with energy on its 
passage through the turbine. As the steam turbine 
cannot be reversed, special turbines are provided for 
going astern; the speed in that direction being stated 
to be 154 knots. 

The vessel herself has been built by Messrs. Haw- 
thorn, Leslie, and Co. at their Hebburn yard, the 
same firm having constructed the four Yarrow boilers 
by which steam is generated. 

The contractors have been exceptionally unfortu- 
pate—even for the north-east coast—with this vessel, 
as she has been waiting her trials for along time. Time 
after time the date has been fixed, only to find when 
the day arrived that a gale was blowing outside, or, 
at any rate, an onshore wind strong enough to raise a 
sea that would prevent the vessel being run at any- 
thing like her exceedingly high speed, so that the 
postponements have been numerous. The trial was 
originally fixed for Thursday of last week, but there 
was again the usual strong wind from the north, with 
a sea that put anything like trial-trip performance out 
of the question. By Friday morning, however, the 
wind, though still very high, with driving rain-squalls, 
had got round to about 8.8.W., and was therefore 
blowing obliquely off the land. Though the sea was 
much bigger than was desirable, for either speed or 
comfort of those on deck, it was determined to make 
the trial. © 

The Viper turned north as soon as she had 
cleared the damaged Tynemouth pier, and ran as far 
as the measured mile with the wind and sea 
quarterly. Full steam had not been reached when 
she entered on the mile, and even on the second run 
the speed did not quite reach 30 knots. Ten runs 
were made in all, and taking the best six consecutive 
runs—of course with and against tide—a speed of 
34.28 knots was reached. he best two runs gave 
a mean speed of 34.75 knots, while the mean speed on 
a three-hours’ run was 33.96 knots. 

The mean revolutions were 1050 per minute, and 
the mean steam pressure was 165 1b. to the square 
inch, the maximum being 175 1b. In regard to this 
point, it should be stated that a great deal of steam 
was lost at the relief valves, which had not been 
sufficiently screwed down before starting, and began 
to blow heavily soon after going on the mile. The 
total heating surface in the four Yarrow boilers is 
15,000 square feet, and the grate surface is 275? square 
feet. The air pressure for draught averaged 3 in. 
on the water gauge. 

The indicated horse-power estimated by the steam 
pressure and revolutions is taken at 11,000, which 
shows an excellent performance, even allowing for the 
efficiency of the engine. The boat had been in the 
water for some time, and her bottom was said to be 
by no means clean. The officials of the Parsons’ 
Company expressed themselves confident of being 
able to get 36 knots with a clean-bottomed boat on a 
fine day, provision being made, of course, for using 
all the steam and not allowing any to pass away at 
the relief valves. 

The weight of the steam turbine as compared to 
ordinary engines is as 35 to 53; whilst in regard to 
space occupied it may be said that the engine-room of 
the Viper is the same size as that of the other vessels 
of her class, but, of course, there is the additional 
power developed by the machinery of this boat to 
take into account. The size of the engine-room is, 
however, hardly a fair basis of comparison, as the 
space is less occupied than usual. The turbine 
naturally lends itself icularly well to neat stow- 
age. The diameter of the high-pressure cylinder is 
35 in., and that of the a erie cylinder 50 in. 
These are, of course, placed horizontally, and can be 
laid in the bottom of the boat very snugly. In 
fact, the high-pressure stage is entirely under the 
starting platform, completely out of sight. The safety 
and comfort of having no working parts and no reci- 
procating movements at all is very great, and this is 
especially noticeable in a heavy beam sea. The absence 
of vibration is complete. So far as the main engines 
are concerned, it is only ible to tell whether they 
are at work by what ma described as stethoscopic 
measures, a lead pencil placed on the casing giving 
sufficient indication to show the machinery is at work. 
Unfortunately, the auxiliaries chiefly consist of ordi- 


clatter. Whether it will be possible, as is proposed, 
to work out a system of electrical driving for auxi- 
liaries remains to be seen ; but if it can be successfully 
done— the dynamo, of course, being worked by a 
steam turbine—a great improvement will be effected 
even with gearing used for pumps. Another advan- 
tage from the system, apparent in going through the 
roughest sea on Friday last, was the way in which the 
smaller diameter of the multiple propellers enabled 
them to be kept immersed even when the vessel was 

artly rolling and partly pitching in a quarterly sea. 

he whole of the screws are under the boat, and com- 
pletely protected by the hull. 

In conclusion, we have to thank the Parsons Steam 
Turbine Company for their courtesy in allowing our 
representative to attend this trial, and congratulate 
Mr. Parsons and those who have worked with him on 
crowning their long and arduous labours with so suc- 
cessful an official trial of a vessel for the Royal Navy. 
Although the little Turbinia gave a forecast of what 
was to be expected, its performance was looked on as 
a tour de force; but now we have a trial carried out 
with all the restrictions of Admiralty conditions on a 
vessel built under Admiralty survey. Probably Mr. 
Parsons and his colleague will do even better in 
future, but they may already be congratulated in 
having made the first great step in a new era in marine 
propulsion at extreme speeds, 








ON A BLOWING ENGINE WORKED BY 
BLAST-FURNACE GAS.* 


By Mr. ADOLPHE GREINER, Member of Council. 


I HAVE to-day the honour to submit to the Iron and 
Steel Institute a short abstract of the results obtained at 
the Cockerill Works with the first blowing engine worked 


is a great satisfaction to me to be able to point out that 
this problem, of which I had already described the con- 
ditions in a paper read before the Institute in May, 1898, 
bas been solved in a remarkable manner by the Société 
Cockerill’s engineers, and by Mr. Delamare- Deboutteville, 
as I shall be able to show in giving an account of the 
trials recently made at Seraing on a 600 horse-power 
engine, which has now been running since November 20, 
1899, with unpurified gas taken from the Seraing blast- 
furnaces. y 

Mr. H, Savage gave details at the May meeting of 
this Institute last year of the principal dimensions of this 
engine : 


Gas cylinder, diameter ... 1.300 m. = 4 ft. 3 in. 


Air cylinder, ,, 1.700 ,, =5,,7,, 
Stroke ax ae ot 1.400 ,, = 4,73, 
Number of revolutions ... 80 per minute. 


Indicated power... 700 horse-power (equiva- 
lent to 550 effective horse-power in comp: 
air delivery at a pressure of from 35 to 40 cen- 
timetres of mercury, 6.7 lb. to 7.75 lb. per 
square inch), 


The — accompanying this notice gives a 
general view of the engine.} 

A 200 horse-power gas-engine used for driving a dynamo, 
has now been in operation at the Société Cockerill’s 
works day and night for about two years. i 

A series of very precise Sa on the consump- 
tion of fuel, the running and useful effect of the blowing 
engine, have quite yg Fang carried out by Mr. 
Hubert, professor at the Liége School of Mines, in 

resence of Mr. Witz, of Lille, Mr. Bryan Donkin, 
London), Professors Meyer, of Gétttingen, and Dwel- 
shauwers, of Liége, and other leading scientific men 
and ironmasters. 
His report, which will shortly be published in extenso, 
will enable me to give a critical appreciation of the results 
obtained in presence of these gentlemen, and will demon- 
strate conclusively that not only the ary sara imposed 
has been successfully complied with, but that the results 
obtained have gone considerably beyond it. 
On the first day, March 20, the engine was tested 
simply as a gas motor; in view of this the blowing cylin- 
der had been disconnected, and a powerful friction brake 
fitted on the outlying length of the main shaft to absorb 
the power deveined The power observed was over 600 
effective horse-power, and varied considerably during the 
day, from the lowest limit, being 561 horse-power, to the 
maximum of 670 horse-power, the mean during the trial 
having been ascertained at 575 horse-power. 

The caloric efficiency of the gas F voi cubic metre, mea- 
sured by the calorimetric bomb of Professor Witz, was as 
follows: Minimum, 965; maximum, 999; mean, 984. 
Measured by Junker’s calorimeter these efficiencies varied 
between 798 and 937 calories, the mean being 860. 

The consumption of gas per effective horse-power was 
3.157 cubic metres (111.4 cubic feet), and per indicated 
horse-power 2.56 cubic metres (90.36 cubic feet).t 

The second day, March 21, the brake was taken off the 
shaft and the engine run as a blowing engine. By more 
or less closing the outlet valve, the wind pressure was 
caused to vary. During three hours in the morning the 
speed of running was 84 revolutions per minute with a 


* Paper read béfore the Iron and Steel Institute. 
+ BF engine referred to was illustrated and described 
in ENGINEERING of January 19 last, page 87.—Ep. E.] 





{ We repeat here what has already been said, that no 
further cleaning of the gas is attempted than the usual 
means in use when the gas is burned in boiler furnaces. 
There is no special cleansing or purifying process em- 








eight in all. The propelling machinery consists of two 





nary engines of the usual type, which make the usual 


ployed. (See Figs. on next page.) 
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pressure of 40 centimetres of mercury, equal to 7.75 Ib. 
r square inch, After noon the engine was run three 
ours at a speed of 94 revolutions, blowing at a pressure 
of 45 centimetres of mercury, equal to 8.72 1b. on the 
uare inch. Finally the engine was run at the high- 
blast pressure of 62 centimetres of mercury, ual to 
12 Ib. per square inch, the speed we 62 revolutions. 
The quality of the gas appeared to be rather better on 
the 21st than on the first day. 





DRY WASHER 
Oo 
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Fig.1. 


DUST CATCHERS 


next year, and will be fitted to deal with the American 

le of working of the blast-furnaces just mentioned. _ 

inally, it may be of interest to point out to this Insti- 
tute that am hie © gn cages of ov at pre- 
sent ordered, there are some to works which 
could not have been established if the new invention had 
not been brought into effect. I may mention the J 
furnaces at Toula, in the neighbourhood of Moscow, in 
a situation where water is entirely absent, and a still 
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GAS PIPES FROM THE BLAST FURNACE TO THE ENGINE 
TOTAL LENGTH TRAVELLED BY THE GAS, 260 METRES. 
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The mean power developed during the morning was 
561 effective horse-power, and during the afternoon 725 
horse-power. ; ; 

The consumption of gas was for the morning trial 
3.113 cubic metres (109.88 cubic feet) per effective horse- 
power, or 2.345 cubic metres (82.77 cubic feet) per indi- 
cated horse-power and per hour. ; 

For the afternoon trial, the results were 2.863 cubic 
metres (101 cubic feet) per effective horse-power, 2.333 
cubic metres (82.35 cubic feet) per indicated horse-power 
and per hour. - 

The caloric efficiency of the gases gave by the Witz 
method for the morning trials an average of 99 calories 
and for the afternoon trials of 1004 calories. 

By Junker’s calorimeter these figures were found to be 
876 and 888 calories. 

The thermal efficienc 
Rocenpee and the mechanical work equivalent to the 
heat of combustion was equal to 30 per cent. in the trials 
of March 21. : 

Approximately the heat balance of the engine can be 
established as follows : 


or ratio between the power 


Heat converted into work in the cylinder... 30 
»» carried off by the water-jacket Hs so 100 
- e by the escaping gas 20 


This efficiency is highly remarkable. It is well known 
that in a perfect steam engine the efficiency, taking into 
account that of the boilers, is never more than 12 per 
cent.—according to Professor Hubert. In our ordinary 
blowing engines the efficiency is much lower, and often 
falls to one-half of the above figure. This being the case, 
the experiments justify the opinion I expressed two years 
ago, that the gas engine, for — power only, consumes 
from one-sixth to one-fifth of the gas which would be re- 
quired for raising steam for use in an ordinary engine. 

It further results from Professor Hubert’s experiments 
that the ratio between the work done in compressing air 
and that corresponding to the combustion of the gus, 
according to the figures given by Mr. Witz, is equal to 
22 per cent.—a magnificent result. 

he same ratio, taking as a basis the results obtained 
with the Junker’s calorimeter, is 25 per cent. 

On the whole, the 600 pene pees engine marks a 
new advance in the construction of gas motors. Whereas, 
in 1898, Professor Witz found that the consumption of a 
200 horse-power motor of 3.33 cubic metres (117.6 cubic 
feet) of gas per horse-power and per hour was almost 
eahopel for,” it is now well ascertained that the con- 
sumption of gas similar to that tried in 1898 should be 
reduced to 3 cubic metres (105.9 cubic feet) and even 
lower with the 600 horse-power engine. __ 

This engine suffices easily for a production of from 150 


to 160 tons of pig per 24 hours at the Seraing blast- 
furnaces. . 

But we have no intention of stopping at 600 horse- 
power. Drawings are ge 4 ready for three 1200 horse- 

wer blowing engines which have been ordered for a 

orraine works, which the furnaces make daily 300 
tons of pig iron from oolitic ironstone containing 30 per 
cent, of iron. The problem to be worked out is as 
follows: Supply 600 cubic metres (21,180 cubic feet) of 
air per minute at a normal pressare of 95 centimetres, 
equal to 191b., and we hope to solve it by the use of 
two gas cylinders, tandem, fashion, with, a 
diameter of 1.40 metres (55 in.), stroke 1.30 metres (51 in ), 
and a blowing cylinder of 1.85 motres (73 in.) diameter. 
As in the 600 horse-power engines, we have been able 
to develop an air pressure of one and a half times the 
ordinary working pressure, so in the new engines we 
expect to be able to blow when necessary at pressures of 
from 25 Ib. to 30 Ib. 





These engines will be at work towards the middle of 


larger works in the island of Elba, under identical cir- 
cumstances. The furnaces in this island, where fresh 
water is non-existent, will require three 600 horse-power 
blowing engines, and three gas motors for electric plant 
of 200 horse-power each. 





FORESHORE PROTECTION. 
To THe Epitor or ENGINEERING. 

Srr,—In connection with the subject of groyning asa 
means of collecting material, and so protecting sea-walls 
and foreshores generally, it ap; to me that the follow- 
ing points have ly received sufficient attention ; or, at 
any rate, have not been duly emphasised. 

henever you see a shore denuded of material, and 
slowly but surely wearing away, at a locality—such as 
Hastings, for example, where there is admittedly and 
obviously a large travel of beach—you may be sure that 
shore is not lying at a proper curve, and that the surface 
of repose is wanting. 

Again, whenever you observe the sea discoloured, even 
in comparatively fine weather, as it is all along the York- 
shire coast, sometimes over half a mile from the land, you 
know that the discoloration is due to particles of matter 
held in suspension, which will ultimately be deposited 
somewhere. It by no means follows that use this 
material has never been seen to lie on the shore, that it 
cannot be induced todoso. The fact that it is carried 
away by the lateral currents merely shows that no efforts 
have been made in the proper manner to retain it. 

Now, it is an indisputable fact that Messrs. Case 
and Gray, of Westminster, by their application of the 
system discovered by the late Mr. Edward , com- 
pletely succeeded in re | the sea at Deal, where there 
1s now a fine heavy bank of shingle, with uniform slope, 
lying evenly along the entire distance protected by the 

Groynes; i.¢e., from Sandown Castle te the Town. 
This condition of affairs exists after two winters with 
many severe storms ; and there is not the faintest trace of 
a scour anywhere, either near the wall or near the land 
ends of any the 14 groynes. 

The view of the Hastings shore from the sea presents a 
marked contrast. From a distance the Hastings foreshore 
resembles a gigantic saw, the teeth of which are formed by 
the alternate accretions and deep scours on the windward 
and lee side of each of the high groynes which disfigure the 
shore and render locomotion, except to the trained and ex- 
pert athlete, a matter of im ibility. AsI have often 
pointed out, this scour on the lee side of the costly high 

nes b deep water and danger up to the wall 
itself every time there is a high tide witha change of wind 
to the south or south-east. 

I feel confident that if the Case system were applied to 
Hastings, the whole of the existing shingle would form 
into an evenly lying beach, protecting uniformly the entire 
1 the wall—as is the case at 

Me the matter shortly, the Hastings wall is dis- 
figured by excrescences which prevent your ing along 
the shore, and which are themselves so many distinct 
sources of weakness, whilst the Deal wall is protected by 
a system of groynes which in no way interferes with loco- 
motion, and which has brought about eminently satisfac- 
tory results at a very small outlay. 

t certain places round our coasts the discoloration 
above alluded to points} to vast quantities of su led 
matter, ¢.g., 


0 ., the Holderness coast. In other locali- 
ties there is not much to see, but, whether reference 
is made to the granite of A’ the hard rocks of 
Portland or Plymouth, or the soft mud of the York- 
shire cliffs, the process of deundation is for ever goi 
and the material, whether it gets into deep or 
water, is constantly kept moving by the action of waves 


‘sed 


We know what results have been brought about at 
Dymchureh, where in a few yore these inexpensive 
groynes have converted miles of soft mud and pools of 
water into a fine stretch of hard dry sand, and we cannot 
but feel sure that similar results could be obtained on 
the Yorkshire coast, and at many places on the south 
coast, where, at present the shores offer but few attrac. 
tions for holiday makers. 

The principle of the Case system is correct, but as no 
two shores are exactly similar, the application necessarily 
varies according to circumstances. 

My own confidence in the system is shown by my 
having applied it at Glenbeigh, where we have an 11 ft. 
range of tide, and a heavy travel of detritus, in the form 
of old red sandstone eg and fine sand. The shore 
on the south coast of Dingle Bay, Co. Kerry, is exposed 
to the full fury of the westerly and north-westerly 
Atlantic gales ; and there is a sweeping lateral current 
which has always scoured away both sand and shingle in 
the winter time. Last autumn we ~ down nine long 
low Case groynes, and the result is that we have, for the 
first time in my memory. i.e.—35 years—accumulated 
material all —— the winter, and have now many 
thousands of tons ed up where there were formerly 

ex rocks and pools of water left by the retreating 
tide. The result is, indeed, as satisfactory as it is in. 
structive, for I believe we shall now save 600 acres of 
valuable land, which, but for the Case groynes, would 
have been undoubtedly claimed by the ever-encroaching 
sea. 

Tam, Sir, faithfully yours, 
R. G. ALLANSON Winn, 


39, Victoria-street, Westminster, S.W. 





PUBLIC SCHOOL EDUCATION. 
To THE EpiTor OF ENGINEERING. 

Str,—After so many excellent letters on the above 
subject, I fear it may seem somewhat superfiuous for me 
to add anything further. Though it may not be gene- 
rally mone at home, yet here in India our methods 
in many things are just a little ahead of those in England ; 
and I think we may fairly claim to be ahead of England 
in educational matters, up to the limit to which the 
Indian is taught. 

The majority of Indian ro oo is derived from San- 
skrit, yet t is not fore lown everybody’s throat 
whether he shows any aptitude for it or not; it is an op- 
tional subject entirely. knowledge is no doubt useful, 
either directly, as bearing on a boy’s future profession ; 
or indirectly, as teaching a boy to think. But it seems to 
me quite as justifiable to force everybody to learn, say 
geology, as it is to force him to learn Latin and Greek, at 
any rate after he is fourteen. Surely our fine English 
classics are sufficient to teach a boy English for all ordinary 
purposes. Here it is not consi necessary to make 
fF boy learn two foreign languages in order to learn 

is own. 

If to learn a language properly it is necessary to learn 
the languages from which most of its nouns and verbs 
are derived (assuming that the majority of English nouns 
and verbs are derived from Latin and Greek), then it is 
obvious this principle should be carried back to our 
Simian ancestors; as, of course, no language—except 
Volapuk—has ever been deliberately invented. 

ours faithfully, 

April 10, 1900. 8. J. 





MULTI-WHEELED VEHICLES. 
To THE Eprror oF ENGINEERING. 

Srr,—In_ reference to the last sentence of Professor 
Hele-Shaw’s instructive paper in your issue of the 
5th inst., may I remark that the use of six wheels for 
motor vehicles has been advocated for some years? 

Tam, &c., 
ALFRED J. ALLEN. 

London Institution, E.C., May 7, 1900. 





Ovr Rats Aproap.—The foreign and colouial demand 
for British rails experienced a certain check in April, the 
shipments for the month coming out at only 28,747 tons, 
as compared with 30,711 tons in April, 1899, and 47,193 
tons in April, 1898. The falling off in this year’s exports 
is explained by diminished shipments to the north of 
Europe, South Africa, and British India. The decline 
in the exports would have been much more marked than 
it actually has been but for larger deliveries to China and 
The aggregate exports of rails from the United 


, having amounted to April 30 to 22,834 
with 13,446 tons and 7693 tons respec- 
of Argentine railways led to the 

itish rails tine to 
with 619 tons and 28,122 


en os — 





or ocean currents. There is always a travel of detritus— 
the quantity and rapidity are merely questions of degree. 
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STONE-BREAKING MACHINERY. 
CONSTRUCTED BY MESSRS. W. H. BAXTER AND CO., LIMITED, LEEDS. 


ME 5 ee 


WE illustrate on this page and on page 618 two 
interesting stone - pag Deny recently con- 
structed by Messrs. W. H. Baxter and Co., Limited, 
of Holbeck, Leeds. The larger machine, which is 
shown in Fig. 1, is fitted with the knapping motion 
originally introduced by Mr. Baxter, and which ina 
competitive trial with other machines of standard 
make has shown great superiority. In a trial, con- 
ducted by the Royal Manchester, Liverpool, and 
North Lancashire Agricultural Society, a 16 in. by 
9 in. Baxter machine running at 289 revolutions 

r minute broke 28 cubic feet of hard rock. The 

napping action has already been illustrated in 
ENGINEERING, but to avoid the necessity of refer- 
ring back, we reproduce a diagram of the mechanism 
in Fig. 2. It is not, it will be seen, a toggle-motion 
machine, though there are links, marked g, g, 
occupying some similar positions to the usual 
toggle levers. In the arrangement shown, how- 
ever, these links abut on a massive lever F, pivoted 
at 8 ; this pivot, it should be added, is mounted in 
rollers, so that none of the pressure applied to the 
jaws comes on the shaft S. The upper end of the 
ever being oscillated by a crank and connecting- 
rod as shown, the jaw A is caused to recipro- 
cate, breaking the stone in the usual way. An 
adjustment for the width of opening is, it will be 
seen, provided at H; by raising the wedge shown 
the jaws can be closed together, and wice versd. 
A chain passing over a pulley, which, again, is con- 
nected to a wooden spring beam, as shown at L, keeps 
the toggle levers in contact throughout each revolution. 
In the ny machine, as shown in Fig. 1, there 
are, it will be seen, two revolving screens—an upper 
and a lower—the two being connected by an inside 
bucket elevator at theend. The crushed material from 
the jaws passes first into the lower screen, in which 
the fine stuff is separated out. The mass passing on is 
then raised by the elevator to the upper screen, where 
the stuff suitable for macadam or the like, passes 
through, larger fragments unable to pass the openings 
being returned to the hopper of the machine, and are 
thus broken smaller. This method has proved highly 
economical, the amount of fine stuff produced for a 
given bulk of macadam, being much less than if it 
Were attempted to entirely avoid the production of 

fragments in the first breaking. The machine 
— lightly, and is remarkably well balanced. 


© second machine to which we wish to draw | pared 


attention is a modification of the Blake type, and its 
construction is shown in Fig. 3. The enele arrange- 
oe 18 precisely the same as in the improved Blake, 
Dut the eccentric shaft, instead of being supported as 
a on the framing of the machine, is carried on an 
wh ape of the swinging jaw, so that the whole, fly- 
shat and all reciprocate together. It is a some- 
ied G emackable fact that this construction has 

&® substantial reduction in the friction of 














aan 


the machine, at least when running light. At a 
recent visit to Messrs. Baxter’s works we had an 
opportunity of observing this for ourselves. Two 
machines of identical pattern, so far as the size of the 
jaws, toggles, flywheels, and main framing were con- 
cerned, were tested; but one of these machines had 
the eccentric shaft supported on the frame in the usual 
way, whilst the other had the new arrangement. Both 
being driven at as of 220 revolutions, the belt 
was thrown off. The old-type machine ran for 40 
seconds, making 73 revolutions ; whilst the newer ran 
for 4 minutes 18 seconds, making 483 revolutions 
before coming to rest. Both machines were similarly 
lubricated, and in neither case was there any notice- 
able amount of vibration. It is not easy to see why the 
friction should be reduced by the new arrangement ; 
but we have come to the conclusion ourselves that the 
inertia of the flywheels and eccentric shaft, which 
are at normal speed, here vibrated up and down 220 
times a minute, causes an alternating pressure on the 
bearings, thus promoting a flow of lubricant to the 
surfaces. It is well known that a bearing subjected 
to an alternating pressure of this character runs much 
cooler than a similar bearing, in which the pressures 
are always in one direction. Indeed, it is possible 
that an approximation may thus be made to oil bath 
lubrication, in which case it is recognised that friction 
is enormously reduced. Running under a load the 
new machine, it was obvious, worked more easily, 
blocks of stone of a size which brought the belt off 
the old-type machine ing through the newer 
without difficulty. This probably arises from the 
great increase in the inertia forces, which arises from 
mounting the eccentric shaft and flywheels on the. jaw 
itself, These must tend greatly to increase the maxi- 
mum pressure the machine is capable of exerting on 
the stone, and this without in any way increasing 
the maximum load on the eccentric or toggle levers. 
In fact, during the instroke of the jaw, work is 
accumulated, whichis usefully restored on the work- 
ing stroke. We have no particulars of the compara- 
tive outputs of the two types of machine, but from 
our own observation should expect the new t to 
be markedly superior. It certainly did its work with 
less effort. \ 





_AUSTRALASIAN GOLD.—The yield of gold in the Australa- 
sian colonies last year amounted to 4,462,488 oz., as com- 
with 1,739,477 oz. in 1889, showing the large increase 

ustralasia: 


of 2,723,011 oz. Every one.of the A n colonies 
has shared in the increased uction, although no great 
advance has been made by th Australia Tasmania. 


Western Australia produced last year 1,643,836 oz. of 
gold, as compared with 15,493 oz. in 1889, The 
yield of Victoria advanced during the last ten Fs 
614,837 oz. to 862,411 oz. ; that of ew South Wales, from 


112,948 oz. to 509,418 oz.; that of ang secre from 
739,103 oz. to 947,620 oz. ; and that of New Zeal from 


INDUSTRIAL NOTES. 


THE idea of setting apart the First of May as a 
‘labour day” was, a very few years ago, regarded 
by ry as realisable by a general consensus of 
opinion, but that consensus has not yet been manifest. 
Indeed, May-day of this year was chiefly remarkable 
for the Crystal Palace outing, which, in its way, was 
a modest demonstration of certain sections of trade 
unions, supported by some of the socialist bodies. As 
a labour demonstration it was not overpowering, but 
the assemblage was such as to show some zeal for the 

rogress of labour, and the capability of orderly 
enjoyment by large numbers in a place more than 
ever devoted to outdoor amusements. The original 
intention was that there should be an annual gathering 
in all countries in favour of an eight-hours day ; others, 
more ambitious, thought to on to it a series of 
forceful demonstrations in favour of the socialist 

rogramme, the capture of ‘‘ all the means of produc- 
tion, distribution, and a The former was 
mildly put forward in the resolutions at the Crystal 
Palace, but the latter was only indirectly mentioned. 
The first resolution expressed fraternal greetings to 
workers in all countries assembled on that day, and 
expressed determination to overthrow wagedom and 
capitalism, and to establish a co-operative common- 
wealth which should own the instruments of industry, 
indicating the same thing as ‘‘ the capture of all the 
means of —— &c., only in less specific terms. 
The second resolution was of an ‘‘ omnibus” character, 
including the eight hours, housing the people, old age 
pensions, universal suffrage, payment of members, &c. 
The six meetings, as arranged, were held, but these 
constituted but asmall part of the programme. It is 
reported that about 15,000 persons entered the Palace, 
all told, up to six o’clock, but some others came in 
later, another meeting being held at seven o’clock of 
an ‘* international” character. 

There was nothing worth mentioning in the shape of 
labour demonstrations in any of the large provincial 
towns of this country. The novelty has worn off. The 
jong processions in the Metropolis to Hyde Park, with 
bold resolutions, and still bolder speeches, are things 
of the past. They had their day, a brief one, but 
have left no record of achievements beyond the reports 
in the newspapers of the time. Great demonstrations 
can only be kept up by a large expenditure of money, 
by deep enthusiasm, and laborious work. The money 
question was a difficulty from the first. Enthusiasm 
cooled, and few were disposed to give the necessary 
laborious work. Such — processions ought only to 
be resorted to occasionally ; they lose most of their 
force by repetition. The international gatherings, in 
the shape of annual congresses, or triennial congresses, 
do not take on firmly, two only having been held, 
one in 1889, the other in 1893, It has iain little 
more than a tradition in England. 

On the Continent, also, there has been a falling off, 
showing symptoms of gradual decay of interest in May- 
day demonstrations. In Paris there were some meet- 
ings, also at Dijon, Lille, Lyons, Marseilles, Roubaix, 
and a few other places, but they were only faint 
echoes of other years when cavalry and police lined 
the streets. In Berlin there were gatherings, and 
some enthusiasm, but no excitement. In, Vienna the 
day was observed in the usual manner, but the weather 
prevented any organised demonstration. In Italy the 
proceedings were mostly of a private character, with 
no noteworthy incident. In Spain the demonstrations 
seem to have been of a political character, speeches 
being made adverse to England. Altogether the 
displays fell short of all previous gatherings in all parts 
of the world. The walls of the capitalist Jericho are 
not tobe shaken by rams’ horns, or even by brazen 
instruments and drums. Organisation and quiet labour 
will do much to benefit the people, slowly and gradu- 
ally, perhaps, but these means alone can accomplish 
what is needed, desirable, and possible, 





The Ironworkers’ Journal for May reports the pro- 
ceedings of the Midland Wages Board at which the 
accountants’ certificate was read, announcing that the 
_— selling _— of the several descriptions of iron 
was 8, 14s, 7.97d., or very nearly 8/. 14s. 8d., showing 
an increase in wages of 5 percent. The rates of wages 
for puddlers have now reached the high figure of 10s. 3d. 

r ton, with the millmen’s wages in ——. 
ese rates willrule from April 9to June 2. A report 
was made as to the proposed a amation of the 
scales of the North of England and the Midlands, to 
the effect that the views of both employers and em- 
ployed were so divergent that there is no likelihood 
of an arratigement for amalgamation being come to. 
The negotiations have, therefore, ended. A case of 
dispute having arisen at the Witton Lane Iron Works 
it came before the committeee, who decided that the 


d employers were wrong in giving the 14 days’ notice to 


terminate the existing arrangement. The matter was 
brought within the rules, and was considered, when 
it was agreed that both —— should try and come 
to an arrangement, failing which, the secretaries 





203,211 0z. to 389,585 oz. 


would try to bring about a settlement. In reply to 
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an application from a large firm at Newport, Mon- 
mouthshire, as to a sheet wages schedule, it was 
replied that as the firm was not affiliated, the Board 
had no authority to interefere. An attempt is referred 
to in South Wales to keep the wages scale in the 
oe trade 10 per cent. below the standard elsewhere ; 

ut by the action taken this was prevented, and a 
10 per cent. rise was obtained. The report, as regards 
the North of England Conciliation Board, shows that 
the advance in this district has been 24 per cent., with 
3d. per ton on millmen’s wages. The Ironworkers’ 
Association has been for some time actively engaged 
in organising the districts where the union was weak. 
In this work they have the good will of the employers, 
as the better organised the men are the less friction 
is found in the working of the wages scales. Collec- 
tive contracts require that an organised body shall be 
answerable for the conduct of the men as to advances 
and reductions, the absence of such an authority is a 
danger to all concerned. 





The report of the National Union of Boot and Shoe 
Operatives states that the members generally have 
been fairly employed, but in a few branches there are 
signs of slackening down. This follows the rush to 
supply retailers for the Easter holidays, and was to 
be expected. In all trades affected by the seasons 
there are times of great activity, followed by a tem- 
porary reaction. But as large stocks have to be al- 
ways ready, work is regulated to some extent so as 
not to throw a large number out of employment 
suddenly, if it can be avoided. Three disputes were 
investigated in the month, all of which were settled 
after negotiations, besides one in London, which was 
also settled. Efforts are being made for official visits to 
the Scottish centres so as to endeavour to arrange in 
a friendly manner some questions as to the conditions 
of labour and the hours worked. The desire is to 
bring the Scottish sections into line with the terms 
and conditions recognised by the Employers’ Federa- 
tion. On the whole the Conciliation Board is working 
smoothly. The questions that arise result from 
changes in fashion, or the use of machinery, which 
introduces modifications in the modes of working, and 
these are very numerous. Over 100 variations have 
to be met, the details of which have to be settled 
by the board. The report calls attention to the 
Factories and Workshops Bill, which is condemned, 
also to sub-contracting under the London County 
Council, which is forbidden by the regulations, here 
reprinted, At Leicester two of the arbitrators are 
temporarily away from the Arbitration Board, one by 
a long illness, the other by resignation in consequence 
of illness. As they represented opposite sides, one 
could not act while the other was absent. A con- 
ference of delegates is to be held in Leeds the first 
week in June to consider amendments to the rules, 
gee amendments being given in the report. 

his union has now over 27,000 members, and a sur- 
plus of 56,645/., of which 40,539/. are accumulated in 
the central fund. The absence of costly disputes is 
one great reason for the large increase of funds. 





The number of cotton spinners in the Provincial 
Association remains about the same—-6228 in full 
membership, and 7790 of other sections, the united 
membership being 14,018. Of these, 5.39 per cent. of 
the full members are returned as unemployed. Con- 
sidering the state of trade this isa rather large pro- 

rtion. But stoppages often occur which are inci- 

ental to the industry, a: from any depression in 
trade, which there is not in the cotton branches at pre- 
sent. Indeed, on the whole, trade is very good, both in 
weaving and spinning. From the various branches 33 
accidents were reported, happily none of them of a 
serious character. Thirteen cases were dealt with 
under the Compensation Act, and it would appear that 
the claims sent in to the employers were met in all 
cases. One was of such a nature as to incapacitate the 
lad from ever following his employment as formerly 
again ; compensation was allowed on the scale pre- 
scribed by the Act. It is gratifying to know that, at 
least in this branch of industry, claims are settled 
without litigation. There were 17 dispute cases in 
the month, all of which were settled without much 
trouble, Of course, the great dispute about wages is 
not included, but this also was amicably settled. The 
advance was granted by tae Masters’ Federation, to 
commence from April 1. This advance brings up the 
wages to the standard of 1876. There was hesitation 
in granting the advance at Ashton-under-Lyne, and 
the men threatened to strike; but it was granted at 
the end of the week. The Brooklands agreement is 


again in question, in respect of disputes about ‘‘ bad 
work.” This will be duly considered by the Joint 
Committee. The ‘‘cleaning question” and the 12 


o’clock stoppage on Saturdays remain to be settled, 
butit is reported that the former has been well 
advanced towards a settlement. Altogether, matters 
are going smoothly as regards all kinds of disputes in 
the cotton trades. 

In the textile trades the negotiations so long going 
on for the establishment of a Permanent Board of Con- 





ciliation is making slow but sure progress. The rules 
and regulations, and all the details of the scheme, are 
being carefully considered, and it would appear that 
satisfactory progress is being made. The very slow- 
ness with which the preliminary business is being done 
is an augury of success. The committee do not want 
to risk a failure or to leave any opening for friction 
when the start is made. They are hastening slowly 
in their work. 





Reports from the Lancashire centres indicate that 
there is a quietening down both in the iron trades and 
in the engineering industries. As —— the latter, 
there is plenty of work on hand to keep them fully 
engaged in the leading branches for some time to come, 
but the firms are not booking new orders freely. It 
would appear that the present high prices are keeping 
new work in suspense, in the hope of easier terms. 
Whether that be possible will depend upon the price 
of raw and finished material and the cost of fuel, 
neither of which appear to be on the downward grade 
at present, while the wages of the workers continue to 
go 7 on the basis of ascertained average ruling prices. 
Employment is good generally in all branches of engi- 
neering and allied trades, with ironfounders, boiler- 
makers, smiths and strikers, machine planers, and the 
like. What little slackness there is exists mainly, 
though not wholly, in some sections of textile machi- 
nery. Locomotive builders, electrical. and hydraulic 
engineers continue busy. A cessation of hostilities 
in South Africa would give a fresh spurt to many 
trades connected with the iron and steel industries. 
As regards the iron trade, buyers seem to be holding 
back, the larger buyers sitting on the fence awaitin 
newer developments, while those in want of materia 
only buy as required. Makers are mostly firm for full 
rates, and especially makers of finished iron. In the 
steel trade there is a slight giving way in view of 
American competition. On the whole, there is not 
much to complain of as yet in any department. 





Business continues active in the iron and steel trades 
throughout the Wolverhampton district. Good in- 
quiries are reported for best bars, plates and girders, 
and all other kinds of bridge-building material. 
Producers of rolled iron are so well booked forward 
with large orders which have come to hand since the 
quarterly meeting that they are indisposed to burden 
themselves with additional contracts at present quota- 
tions, beyond the current quarter. Makers of branded 
bars are so full of orders that they are able to maintain 
full rates for even short supplies. But unmarked iron 
is reported to be obtainable at from 5s. to 7s. 6d. per 
ton below the Bar Makers’ Association rates of a 
month ago. CGalvanisers are busy at full rates; but 
the black-sheet trade is far from active at the present 
time, and rates have been easier. Angle-iron, rail, 
rod and rivet iron are in active en The steel 
trade is very busy, some heavy contracts from the 
Admiralty and War Office Departments having been 
remy € placed. Fig iron is in great demand, pro- 
ducers having great difficulty in meeting the require- 
ments of customers, most of their output being already 
contracted for. With this large demand for raw and 
finished material, the users of iron and steel are also 
naturally well employed. High prices and scarcity 
continue to be felt in some Soames, especially by 
those who are not in a position to purchase in advance ; 
but in most cases supplies are obtained to keep the 
works going. The engineering industries generally, 
including ironfounders, boilermakers, tankmakers, 
bridge and girder constructors, workers in the railway 
sheds, smiths, and strikers, are all well employed as a 
rule. Most of the hardware industries are also well 
employed ; in a few there is quietude, fewer still are 
slack. On the whole, trade may be said to be flourish- 
ing; the men are well employed, and wages are at a 
higher level than has been the case for years. Labour 
disputes are few and far between. There seems to be 
a disposition on all sides to meet and negotiate rather 
than strike and stop work. This is a most healthy 
sign, and is conducive to prosperity. 





In the Birmingham district the iron market has 
maintained tolerable buoyancy in spite of the fact that 
less business has been offering than was the case some 
time back. Makers continue hopeful as to the future, 
and decline to yield to the pressure of merchants and 
others to accept lower terms than the rates recently 
fixed. Most of the makers of pig and finished iron 
have a sufficiency of orders on hand to carry them 
well over a couple of months, and those not so well 
situated contend that with the high price of coal and 
the advance in iron and steelworkers’ wages they 
are unable to reduce the rates, as profits are now ver 
fine. It is reported that the puddlers are so weil 
satisfied with the present high wages that they do not 
care to work the full number of shifts, and as the 
weather gets hotter there will be a decrease of output. 
Whether this be so or not, the statement helps to 
keep up prices. Pig-iron producers are so well sold 


that they are practically independent of new orders, 
hing well 


secured over the current quarter. Itis stated 





that some American iron is being offered for delive 
in the autumn, but the price is too high to affect local 
makers. It appears that all the local furnaces are 
working to their utmost capacity, but they cannot 
keep pace with the demand. Some furnaces out of 
blast are out of date, and would require a large expen. 
diture to make them available for — There 
is a brisk demand for steel of all kinds, and for gas- 
strip and other sorts of iron. The iron, steel, and 
other metal-using industries are mostly busy, inclusive 
of engineers, boilermakers, ironfounders, smiths, and 
strikers. In the more general trades there are degrees 
of activity, but only in a comparatively few industries 
can it be said that they are slack. Some report trade 
as moderate, others as quiet, but those in which the 
workers are to any extent unemployed are few, 
and those not seriously. Labour questions are quiet. 
Rumours of disputes are few, and where questions 
— there is an indisposition to risk a stoppage of 
work. 


The dockers at Hull have had another little strike 
on their own account. Work is plentiful and labourers 
are scarce, so that the shipping companies or other 
liners were at the mercy of the men. After blockin 
some steamers, an advance of ls. a day was auneated 
on condition that it be returned if other employers re- 
fused the advance. At a meeting held of both parties 
subsequently the advance was agreed to, the employers 
expressing & hope that, at least, some notice be given 
of an intention to demand an advance in the future. 

At a meeting in Hull, addressed by Mr. Ben Tillett, 
he is reported to have said that ‘‘ Dockers’ wages in 
London, Liverpool, and other ports ranged from 9s. to 
15s. per day and overtime.” This being so, the skilled 
artisans of the country must be very modest men. 





The Staffordshire Potteries Manufacturers’ Associa- 
tion has intimated to the men on strike and locked 
out that they may return to work on the terms and 
wages in force prior to March 25, any matters in dis- 
pute to be referred to the Board of Conciliation. It 
is to be hoped that terms will thus be negotiated. 





The quarrymen at Lord Penrhyn’s quarries have 
agreed not to gather the subscriptions to the union at 
the works, as they have hitherto done, but by a house 
to house canvas. This course was taken because the 
officials at the quarries gave notice that collecting on 
the works was forbidden. It would have been a disaster 
to go out on strike in this instance. Men must con- 
duct their business connected with a union outside 
the employers’ premises. 





The joiners’ strike at Fleetwood is reported to have 
been settled by a compromise after nearly eleven 
months’ duration. The men struck for an advance of 
a halfpenny per hour; the employers a few days ago 
offered. to concede a farthing per hour ; at a meeting of 
the men this offer was accepted, and the strike ended. 


The miners of Durham have been conceded a further 
advance of 74 per cent. in wages. The last prior to 
this was in February, when they got 5 per cent. The 
wages are now 464 above the basis of 1879. 


The strike of London brickmakers is practically 
settled, the employers having agreed to increase their 
offer from 5s. 3d. to 5s. 7d. per 1000. The demand 
for bricks is great, and a stoppage of work now would 
be disastrous. 





The employers on the north east coast have refused 
the application of the enginemen, cranemen, boiler- 
men, firemen, &c., for an advance of 2s, 6d. per week, 
on the ground that any further increase in the cost 
of production would be disastrous to the shipbuilding 
trade. What the attitude of the men will be is not 
yet decided. 





A strike of miners is threatened in South Wales 
unless the men join the Miners’ Federation. This is 
a great blunder. It is not so very long ago that 
the federation got a hold in South Wales, but new 
converts are proverbially hasty in their action. 





The strike of compositors and others at Amsterdam 
appears to have very nearly collapsed, if not alto- 
ether. Some of the newspaper Bs anaate seem to 
ave broken away, and so weakened the position of the 
employers. The lock-out notices are withdrawn, but 
the men hold out against some who still refuse terms. 





American Coat Exports.—The exports of coal from the 
United States in the first ten months of last year attained 
an aggregate of 5,000,000 tons. Of these exports 3,500,000 
tons went to Canada, and 500,000 tons to Mexico. The 
shipments to Europe ‘amounted. to 20,000 tons ; ape ten 
Porto Rico, to about the same amount ; those to the ot - 
West Indian islands, to 300,000 tons ; and those to ome 
America, to 75,000 tons. Among recent deliveries 
American coal to Europe may be cited a cargo of 3000 tons 
for Lisbon, and another of 5000 tons for Genoa. 
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THE RELATIONS BETWEEN ELECTRICITY 
AND ENGINEERING.* 


By Sir Wiit1am Henry Preece, K.C.B., F.R.S., 
Past-President, Inst. C.E. 
(Concluded from page 563.) 

E. Transmission of Power.—The property that an 
electric current possesses of converting its environment 
into a magnetic field, and the fact that the projection of 
a magnetic field through a conductor induces an electric 
current in that conductor, are prolific of many valuable 
instruments by which we transform energy into different 
intensities, and thus economise the cost of its transmis- 
sion. The pressure that drives the energy through a 
circuit is called the voltage, the electrical form which 
this energy takes is sometimes called the amperage, and 
the resistance which the conducting part of the circuit 
offers to this flow of energy mer be called the ohmage. 
There are other conditions that lead to waste, but these 
three conditicns effect utility. The eye by Ohm’s law 
depends simply on the vol and the o mage, and the 
product of the amperage and the voltage, by Joule’s law, 
gives the wattage, or the rate of expending energy usvally 
called power. The higher the voltage the smaller the 
amperage, and hence the less the weight of copper needed. 
The present practical limit of voltage along aérial con- 
ductors appears to be 40,000 volts. Beyond this pressure 
the dielectric strength of air breaks down. Higher 
voltages are practical in insulated mains, but their ex- 
pense is a ban to their use. 

It is not considered advisable to construct dynamos 
giving higher voltages than 2500 volts, although in many 
cases 5000 volts are produced; but these high voltages 
are easily and safely converted by transformers to any 
other pressures. 

If I be an iron case made up of the thinnest and softest 
procurable iron sheets, and it is surrounded first by a 

rimary wire maintaining the alternating currents at 
5000 volts ; then if S be a secondary wire, having eight 
times the number of turns around the iron core that the 
primary wire has, then the voltage in the secondary 
circuit will be about 40,000 volts, setting up alternating 
currents of the same frequency, but of one-eighth the 
amperage. It would be exactly one-eighth if there were 
no waste of energy ; but there is waste in the iron, the 
copper, and the air. Still the efficiency is very high, and 
frequently reaches 90 per cent. 

nergy is also transformed in its continuous form by 
rotary converters, but in this case the process is usually 
the reverse. Direct continuous currents of 100 amperes 
and 3000 volts are reduced to 500 volts by acting as motors 
to rotate generators, giving 600 amperes, for, say, tram- 
way working. Again, at Tivoli, 18 miles from Rome, 
the energy of the falling water there is transmitted to 
Rome in the form of alternating currents at 6000 volts, 
and is there converted by rotary transformers into direct 
currents at lower voltages of battery, traction, and motive 


pu 8. 

The sun is the fons et origo of all the available energy 
upon the surface of the earth. Coal and oil are extracted 
from its crust; oxygen is found in its atmosphere. 
Grasses, corn, fruits, and vegetables become f and 
fuel for beast and man. Waters are converted into 
vapour, forming clouds, rain, brooks, rivers, torrents, 
and falls. The atmosphere is disturbed by wind, and 
the waters of the ocean by tides. Energy is thus found 
available for useful work in many different forms. The 

roblem before the engineer is how to select the best 
orm of energy for his purpose, and how to utilise these 
waste energies of Nature so as to secure the best econo- 
mical result. Falling water can, by a turbine or impulse 
_ wheel, convert the energy it in virtue of its fall 
into the form of electricity. By the aid of transformers 
it can be raised to very high voltages; 40,000 volts is 
employed in California, 11,000 in Niagara. We use 10,000 
between Deptford and Trafalgar-square. It can thus be 
transmitted to any reasonable distance, and there it can 
be utilised to do useful work. The waste forces of Nature 
are thus within our reach. . The waterfalls of the High- 
lands may work the tramways of Glasgow; Niagara 
already works those of Baltimore. 

The economy of this system for large industries is a 
question of the relative cost of the generation of energy 
by other means. Energy on the coalfields can be pro- 
duced cheaper by burning coal than by any water scheme 
that I have yet examined in this country. The price and 
abundance of coal renders the transmission of energy to 
ce distances at present a very limited question indeed. 

ere coal is scarce and dear and water abundant, as in 
Switzerland, water power is very much utilised. Where 
coal is abundant and cheap, as in England, it is uneco- 
nomical to adopt it. ‘The transmission of power within 
limited areas by electricity in our cities is now within the 
range of practice. In Edinburgh it is supplied at the 
ne of 1}d. ee unit ; this is 0.83d. per horse-power hour. 
tis invaluable for small industries. It is there ready to 
used when it is wanted ; it wastes nothing while idle. 
he economy and — 3 distributing power 
» a mills, factories, and workshops by electricity in- 
stead of by shafting, gearing, and belts, is so pro- 
nounced that the c ange is being effected in every 
country with great rapidity. If it were a question of the 
mere etficiency of the two systems, the advantage of the 
change would not be so obvious; but it is shown by the 
ag etd hours expended, which means the bill. 
. © efficiency of an electrical system is rarely less than 
= ed cent., while that of shafting is frequently as low 
- hein cent. ; but the economy is the continuous waste 
of the latter that tells on the coal bill, while in the elec- 
* The “James Forrest ” lecture, delivered bef 
tied ore the 
Tostitution of Civil Engineers, April 23, 1900. 





trical system there is no such waste. The motor runs 
when it is wanted, and expends only what energy is 
wanted for the particular work to be done. Electrical 
measurements are so exact, and so easily apeues, that 
automatic records can be obtained of the work done by 
each machine. ; 

Every up-to-date shop should have its electric plant 
for healthy light, cheap power, and handy distribution of 
material. Its economy is demonstrable in the smallest, 
but in the largest shops it is at once most marked. It is 
always available, and it costs little. Ignorance or timi- 
dity restricts its use very much. The number of works 
that are run by electric motors in different parts of the 
country is very large indeed. The rye & handiness, 
and economy of doing so is so marked that the practice is 
i with great rapidity. Motors themselves are 
- daily improved. 

Ve underrate very much the progress made in the 
United Kingdom in different industries, owing to the 
secretiveness of the British manufacturer. He will not 
report what he is doing in the press, and the press leaves 
him severely alone. Electricity as an economiser, by 
increasing the speed of output and by reducing waste, is 
as much at the disposal of the British as of the American 
manufacturer. But John Bull clings with affectionate 
and conservative fervour to the capital expended by his 
grandfather; while Uncle Sam does not hesitate to chuck 
obsolete eae on the scrap-heap, if, by doing so, he can 
increase his business. Progress in the States is also not 
so seriously checked by trades unicnism as it is here. I 
am told that the Bricklayers’ Union in England limits a 
man’s daily work to laying 400 bricks, while in the States 
he does 1200! This limiting of the output of labour isa 
much more serious tax on the nation than a war tax. It 
drives trade out of the country, it restricts the intelligence 
and lowers the tone of morality of our working classes. 
It is a disease to be grappled with. 

On the Clyde and the Tyne, and, indeed, wherever 
shipbuilding is flourishing, there we find electrical energy 
driving machine tools, holding up plates, and assisting in 
various processes. In many large machine works, cranes 
and travellers are moved by it. 

At Boston, U.S.A., crossing the Charles River and 
uniting Charlestown, the scene of the famous Battle of 
Bunker’s Hill, with its headquarters, is a new brid 
100 ft. wide and 1920 ft. long, having a draw of 240 ft. 
span, weighing 1200 tons. This draw is opened and closed 
by electric motors. 

In the Post Office we have introduced electric motors 
very largely. At Leeds they are used for driving pneu- 
matic pressure and vacuum pumps, employed there to 
work the pneumatic tube system. They are also used for 
working automatic stokers, ventilating fans, and lifts. 

F. Traction.—It is for traction purposes that elec. 
tricity is making such gigantic strides. In the United 
States tramway working by its means has become prac- 
tically universal. In the United Kingdom it is making 
rapid way, and in connection with electric lighting it is 
giving great economical results. The combinations of 
the two systems is most effective. In St. Helens, in 
Lancashire, where 13,435 eight candle-power lamps are 
connected, and a small tramway system of nine cars 
simultaneously running is at work, the works costs have 
been brought down from 3.23d. per unit to 0.67d. per 
unit, The price for electric light has been reduced from 
6d. to a per unit, and it will probably be lowered to 
34d. This is after only 8} months’ working. St. Helens 
is an object lesson to all municipalities, os sg to 
Glasgow, where a very false start has been made. 

Electric railways are also growing apace. A bold 
attempt is being made by the Metropolitan railways to 
work the existing line in such a way as not to interfere 
with the existing traffic, or even with the permanent way. 
A new train of six coaches, weighing 180 tons, having 
motor car at each end weighing 54 tons, is about to run 
between Earl’s Court and High-street, Kensington. Each 
motor car is mounted on bogies, and each bogie has two 
electric motors, so that there are eight driving whee 
each bearing 6.75 tons. The driving wheels have dia- 
meters of 47 in. The length of the train is 240 ft. Each 
motor is rated at 200 horse-power, or a total of 800 horse- 
power for each motor car. But there is a wide margin, 
and we have already applied 950 horse-power in starting 
a load of 270 tons on the incline of 1 in 43. Electric 
traction has an immense advantage over steam traction 
in impressing a continuous and uniform torque or 
turning moment on the shaft, and consequently a 
continuous and uniform effort on the trend of the 
wheel. The action of the steam locomotive is intermit- 
tent, and the bite not continuous. Hence such frequent 
slipping on greasy rails. Again, the maximum torque 
can at once be applied by the current, and, in combination 
with the constant effort, it increases the acceleration so 
that a train acquires its maximum s much more 
quickly. We shall increase the mean speed of the Metro- 

litan trains from 11 miles per hour to 15, and thereby 
increase the capacity of the line over 30 per cent. The 
stoppages on the underground railways are so frequent, 
that the trains are always either accelerating or stopping. 
They never reach their top ae as they do on main 
lines. Electric traction enables them to start quicker 
and stop more promptly. On the Metropolitan, the 180- 
ton train acquired 20 miles an hour in 200 ft., and, when 
going at the same speed, it was stopped in 130 ft.— 
its length. Smart work on such a railway depends on 
the rate at which trains can be emptied and filled. The 
English system of compartments and side doors facili- 
tates this. It would be still further expedited if we 
could have one platform for entry and one for exit, and 
one class only. 

The Liverpool and Manchester Lightning Express 
Railway, promoted by a very powerful representative 





syndicate of those two great commercial centres to carry 


out the scheme of Mr. Behr, is a very bold and promising 
venture. The line is to be monorail, 34 miles long, direct 
between the two cities, without any intermediate station 
and with no crossing. There are to be cars e 10 
minutes. Thes is to be 100 miles per hour, and the 
time of transit 20 minutes. I know of no reason why this 
should not be done with safety and comfort. 

The automobile car of the future has not yet seen the 
light. It will beelectrical. Immense progress n 
made in motors and in batteries. Lundell has shown how 
to store up the energy wasted in descending hills, and to 
recover some of that absorbed by the inertia of the car. 
Although a battery has already able to drive a car 
100 miles with one charge, we are waiting patiently for 
the real automotor storage cell. 

G. Electricity in War.—A strong contingent of elec- 
trical engineers has volunteered for -service in South 
Africa. They are all scientifically trained practical en- 
gineers. Bicycles, field telegraphs, telephones, arc and 
glow lamps, cables, searchlights, traction engines, and 
eater rn plant will be under their care. It is strongly 

oped that we may soon hear good accounts of their per- 
formances at the front. They are under the command of 
ee Crompton, a member of the Institution and an old 
soldier. 3 

Electricity has been extensively applied to the develop- 
ment and utilisation of explosives in both the civil and 
military divisions of our profession, Charges are safely 
fired under water and blasted in mining and demolition 
operations by small exploding dynamos, magnetic-electric 
machines, or induction coils acting upon high-tension 
fuses. Our hono member, Sir Frederick Abel, has 
especially Le ed himself in this direction. His 
fuse, composed of phosphoride and subsulphide of copper, 
is universally used | by our War Department. Time guns 
are thus fired at stated hours at different anges. by 
currents originating in Greenwich Observatory. Broad- 
sides in battleships and guns in turrets are similarly dis- 
charged. Torpedoes are even directed by currents from 
the shore, The defence of our coasts by submarine mines, 
and their explosion by currents when the enemy’s ships 
are properly located by position-finders, is the last deve- 
lopment of the application of electricity to war. 

lectrical blasting has revolutionised the operations of 
tunnelling and driving galleries. It is much used in 
quarrying, with great security tothe men. The deepen- 
ing of harbours and channels, and the removal of obstruc- 
tions, such as wrecks and rocks, are facilitated. On Sep- 
tember 23, 1876, 63,135 cubic yards of solid rock were 
completely demolished by one discharge at Hell Gate in 
East River, New York. The preparation for this great 
blast took four years and four months. There were 4427 
charged holes, each containing its mercury fulminate fuse 
and char; of dynamite. There were 49,914 explosions 
used in that one blast. Batteries were used to generate 
the currents, and they were arranged in mg groups. Each 
battery exploded 160 charges. This was the record blast. 

The battleship is the home of electricity. It controls 
the rudder, it ventilates the interior and the living s 
of the ship, it forces the draught and assists the raising 
of steam, it revolves the turrets, it trains and controls the 
fans, it handles the ammunition, it purifies the drinking 
water, it lights up the ship internally, it enables the ca; 
tain to sweep the horizon with the brilliant rays of the 
searchlight, and to communicate with his tender or with 
his commanding officer across space independent of 
weather, night, season, fog, or rain. 

H. Sanitation.—No branch of our profession fulfils the 
true function of the engineer more efficiently than that 
which deals with sanitation. Pure air, pure water, pure 
food, pure soil, pure dwellings, and pure bodies ‘are the 
panacea for health and comfort. Electricity helps us 
very much in attaining some of these qualities. An elec- 
tric glow lamp does not vitiate the air. Itdoesnot throw 
into circulation in the air any product of combustion. 
The question of ventilation is very much reduced in im- 
portance, and rendered more simple to effect. Much less 


Is, | air need through our sitting-rooms and open 


places. The air vitiated by our lungs can be easily wi 
drawn, and fresh air can be forced in by fans worked by 
electric motors, Even the air during its entrance can be 
warmed, and impurities floating in it can be sifted out of 
it by the attraction of electrification, 

eating by Dowsing’s luminous electric radiators is 
very much on the increase; they consume 250 watts, 
which cost about 4d. per hour. : 
_ In many post offices sealing-wax is melted and kept 
in a liquid state by currents. 

Water can be sterilised by ozone, a product of electri- 
fication, and even by the nascent oxygen, when broken 
up into its constituent elements by electric currents. 

Sea water thus electrolysed supplies us with chlorine, 
and converts the water into a powerful antiseptic, disin- 
fectant, and deodoriser. Its economy is, however, doubt- 
ful, and in consequence its adoption has been much re- 


_ I. Industries.—The applications of electricity to other 
industrial processes are innumerable. have time to 
mention only one. Mr. T. A. B. Carver, who was a pupil 
of Lord Kelvin and an officer on our staff in this Institu- 
tion, has brought out a new Jacquard loom for weaving ; 
600 hooks are controlled electrically. The twill as w 

as the pattern is under complete ment. It has 


half | been warmly taken up in Glasgow, and a factory has been 


started there. 

The pattern on this cloth is woven directly from a 
photo-print of the artist’s design, mounted on a metallic 
sheet, the threads of the warp being picked up by electro- 
magnetic actio as to the figure of the — bei 
cut away, and thus allowing the circuit to completed 
by the metallic sheet. 

The theme of the relations between electricity and en- 





gineering is to> great for an hour’s discourse. Electricity 
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tends to economise labour and to cheapen the cost of 
living. It increases national wealth, and promotes inter- 
national friendship. It pe og the invisible, and 
it alleviates suffering. It conduces to avert war, and it 
certainly facilitates the conclusion of peace. wind eaten 4 
applications have run pari passu with our reve’ J ge 
reign. They are growing with great rapidity. ho can 
forecast the future? One simple lesson that I have learnt 
is that in the practical developments of electricity the 
“= thing that occurs is the unexpected. _ 2 

here is now a distinct line of demarcation separating 
the physicist from the engineer. The former dives into 
the unknown to discover new truths; the latter applies 
the known to the service of man. Research is the func- 
tion of the one; utility that of the other. In the past the 
engineer had to rely on himself for his facts, but the ad- 
vance of modern science, the growth of technical educa- 
tion, the formation of laboratories, and the endowment of 
chairs have changed all that. 

We can scarcely hope for new sources of pone of to be 
discovered, but there are some existing ones we have not 
touched yet. When the evil day arrives for our coal sup- 
plies to give out we may perhaps be able by the aid of 
electricity to utilise the heat of the sun and the tides of 
the ocean. There is, however, a vast illimitable store of 
ene not only in the rotation of the earth upon its axis, 
but in the internal heat of this globe itself. As we de- 
scend, the temperature gets higher and higher. 
not to be difficult to reach such temperatures that by 
thermo-electric appliances we might vonvert the lost 
ad of the earth’s interior into some useful electric 
orm, 





ROAD LOCOMOTION.* 
By Professor H. S. Here-Suaw, LL.D., F.R.S., 
Member, of Liverpool. 
(Continued from page 600.) 
II. SteERING AND TURNING. 
Steering.—The steering of motor vehicles is evidently 
a very important part in their design; and it may at once 


Fig 23 
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details of the steering arrangement are obvious without 
further explanation. In the case of wheels steered on 
this plan, 1t is evidently of great importance to have the 
wheels coned, so that the point of support of the wheel 
is, as nearly as possible, under the pivot about which 
each of the short axles turn. The reason for this is clear 
from the drawings, since the line of stress now comes 
more directly under the pivot which is vertical, and 
thereb y reduces the bending effect or leverage 
upon the pivot. At the same time, this coning makes it 
very much more difficult to effect the steering when the 
vehicle is being mancuvred, and especially when stand- 
ing still, as the wheel tends to run round the point where 
the direction of the short axle meets the ground ; and 
anyone who has watched tlie effort required on the part 
of the driver of a heavy motor wagon under the circum- 
stances, even when the steering w transmits motion 
through gearing, will be at once convinced of the reality 
of this objection, Although the Ackermann invention is 
found to give sufficiently correct results in practice, it 
only approximately fulfils the required conditions, and in 
extreme positions of the wheels, the axles may be very far 
from their correct itions. Mr. Davis has applied a 
geometrical principle in his steering gear, which gives 
absolutely accurate movement of the wheels for every 
—— of the steering lever. There are several ways of 
ookiog at the geometrical property in question, which are 
ealt with in a note in the Appendix; and it will be suffi- 
cient to say that Fig. 25 represents the plan of the fore- 
wheels of the carriage, A, A, being the centre line of the 
driving wheels, B B the axes of the steering wheels in the 
initial position. If the directions of the short levers D, D 
are always caused to intersect in the line C, C,, which is 
an equal distance in front of B B that A, A, is behind it, 
then the normals of the wheels themselves will always 
intersect in the same point of the line A; Ay. Thus the 
directions of the dotted position of the levers are shown 
intersecting C,, and the normals of the wheels simul- 
taneously intersect each other at the point A,. This 
condition can be effected by causing the two levers to be 
actuated by sliding straight guides, the bar connecting 
which is made to move parallel to itself, and at an 
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be said that, with one or two exceptions, the great 
majority of motor vehicles are steered upon the principle 
which was invented by Ackermann as long 3 1818, 
the leading feature, as stated in his own words, being that 
a vehicle ‘‘will turn within a small com and with 


safety, because the wheels do not materi alter their 
bearing upon the ground when they are ed in the 
greatest degree of obliquity.” The essential principle of 


the Ackermann system consists in replacing the pivoted 
fore iage of an ordinary vehicle which has one axle for 
the two wheels, by two short »ivoted axles, each carrying 
one of the steering wheels. The conditions of correct 
running of the wheels are that when they are turned, 
their normals intersect on a point on the line of the axles 
of the driving wheels. In the Ackermann invention, this 
is obtained approximately by a pair of short levers, in- 
clined either inwards or outwards to the longitudinal 
direction of the vehicle. Fig. 23, Plate 4, shows a 
Daimler frame in plan, in which the short levers are in- 
clined away from each other, the connecting bar between 
the two being in front of the axles of the steering wheels ; 
whereas Fig. 24 shows the plan of the Clar and 
Capel steering arrangement, in which the levers are 
inclined towards each other, the connecting being 





behind the axles of the steering wheels. The other | th 


. Paper read before the Institution ‘of Mechanical 
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III, Mortve PowEr AND TRANSMISSION, 


Although the action of the wheel upon the road has 
been referred to as being at the root of the whole problem, 
the question of motive power attracts the most interest, 
and gives the greatest scope for inventive talent, as well 
as most trouble in actual use. The three kinds of motive 
— at present adopted, viz., oil, steam, and electricity, 

ave fairly well-recognised 8: of operation ; although 
this must be regarded as by no means a final condition of 
things, or giving a limitation to the employment of each 
type of motor. Thus, although at present oil engines are 
used for light motor vehicles and steam for heavy traffic, 
there are very ingenious steam motor cars both in this 
country and abroad ; while light oil engines have been 
applied in France, and also in this country, in connection 
with heavy traffic. Moreover, there are other kinds of 
motive power, such, for instance, as compressed air, which 
is being tried in America. 

Oil engines, or, as we will call them, internal-combustion 
engines, have, by a process of the survival of the fittest, 
been found so far best suited for light motors and pleasure 
vehicles. The cycle of the gas engine is really complex ; 
but these motors have been brought to a high state of 
perfection, so that upon being started they are found to 
work for long distances without any attention. If really 
well designed and constructed, and used with a moderate 
amount of care, they need little repairs or adjustment ; 
while the objection of smell, vibration, and danger from 
the use of light petroleum — with a low-flash point, 
have all been much reduced, and each year sees an 
increasing number of places in town and country where 
petroleum spirit can be obtained. Still, the objections 
above mentioned must be admitted to exist, and, together 
with the great expense of pleasure vehicles, have to 
certain extent prevented their introduction becoming 
general. Again, an oil engine, which has little elasti- 
city in regard to an increased demand for power when 
ascending a hill, requires elaborate gearing for change of 
- sag which may be after a time, if not at first when 
the car is new, a very noisy and objectionable feature. 
Heavy cil engines for internal combusticn have been 
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equal distance from the line of the pivots upon which the 
short axles turn. Fig. 25 shows the plan of the actual 
arrangement, in which the levers D, D are enclosed in the 
sliding tubes EK, E, which are actuated by the guide-bar 
F, the dotted lines showing the various parts in one 
extreme position of the steering wheel. 

Turning.—There is another feature of the motor vehicle 
to which care and attention has to be given, and that is 
the provision of some differential gearing for the driving 
— = any turnin; ———, of the vehicle takes 
p @ operation of differential gearing, or jack-in- 
the-box, as it is commonly called, has lou tone. under- 








stood by engineers, but a number of forms have been 
designed to meet special requirements of the motor 
vehicle. The ordinary form of differential motion con- 





sists essentially of three bevel-wheels, the middle one 
being the driver actuated from the motor. Now, when 
the vehicle is er corner the inner driving wheel 
tends to lag behind the other one, and hence the resist- 
ance is not the same on each wheel. Now, since the two 
bevel wheels on each side are connected respectively at 
equal speed ratios with the two driving wheels, it is p fe 
that one will be allowed to run round more than the 
other, and so the two driving wheels can accommodate 
emselves to the required conditions. The Beeston Com- 
pany have a very ingenious arrangement by which an 
— train of spurwheels and pinions is employed to 
effect the same result. 





tried for motor vehicles, but the difficulties of starting and 
smell have not yet been satisfactorily overcome. In con- 
nection with this matter, some recent experiments by Mr. 
Henry Barcroit, of Newry, who has succeeded in main- 
taining constant mixture and compression under varying 
load, promise well for the future. ; - 
Steam, or external combustion motors, require not only 
a generator or boiler, but also a condenser, in addition to 
the steam engine itself. The author is aware that the 
latter is not used with all motors, but in winter the 
cloud of steam which must be visible in damp cold 
weather at a little distance from the exhaust, even if 
the steam is superheated, really contravenes the Act, 
which states: ‘‘No smoke or visible vapour must be 
emitted, except from any temporary or accidental cause. 
Steam introduces a more complicated array of pipes and 
fittings, and requires more attention and skill in working ; 
but it is highly probable that such improvements will 
made in connection with steam motors, that no skilled 
attendant will be n . There is already at least 
one steam system which is entirely automatic, whilst 
others are to a great extent so. IS ig get too carly 
—_—e practical and com success of any 
of the systems using steam (vide Appendices), but if a 
condensing steam engine, automatic in action, with s 
boiler which is ectly safe from any fear of explosion, 
can be produ it may safely ee for it that 
there is a great future before it, for light and heavy 
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c; as it would have the advantages of great power 
ee) ae. freedom from smell, and, if using ate 
oil or even coal or coke, would be free from the danger 
and trouble incidental on the employment of light oil, 
especially abroad. Moreover, the ease with which a 
steam motor can be started and stopped, and more parti- 
cularly reversed, cannot be over-estimated. 

Fuels, other than coal, coke, or oil, have been the 
matter of careful consideration by motor-car designers. 
The most promising of these is acetylene, which, as de- 
rived from calcium carbide, enables a much greater 
quantity of energy to be obtained from a given weight of 
fuel; but although it only requires one-fourth of the 
weight of calcium carbide to produce a given amount of 
work as compared with coke, the expense at present makes 
its use commercially impossible. : 

Electrical motors are clean, extremely convenient and 
simple, free from all vibration and danger, and altogether 
an ideal type of motor. The limitations in the use of 
electricity are, however, very serious, and will be discussed 
later on. 

INTERNAL-COMBUSTION Morors. 


There are six features of internal-combustion motors 
upon which their success more or less depends, and they 
are: 1. Carburetting or Carburisation. 2. Ignition. 
3, Starting. 4. Governing. 5. Balancing. 6. Cooling. 
It is impossible even to enumerate the variety of inven- 
tions on these various parts of the oil engine, especially 
adapted for the motor car, and these will be found to have 


kept white hot (inside a tube) which projected into the 
cylinder of the motor. Now, however, there seems to 
be a steady and certain tendency in the direction of elec- 
tric ———. As long as the electric ignition was limited 
to either primary or secondary cells, which require charg- 
ing and attention, this was not the case, use, In 
spite of the claims made as to the number of miles the 
cell would run, there was no means of being sure as to 
the amount of charge until it had ceased to work. Now, 
however, the m to-electric ignition, in which the 
current is obtained by the revolution of the motor itself 
or by turning a handle previous to starting, has removed 
these objections. The Simms-Bosch is one of the best 
known of these, and is being fitted by the Motor Carriage 
Supply Company to all their engines at the present time. 
There is an advantage, however, in electric ignition above 
all others, and that is the fact that it can be practically 
used as a governor, for, by advancing the time of ignition 
merely by turning the point of contact on the dial, the 
combustion of the charge can be made to take place at 
rng | point of the stroke, and hence a most effective means 
is found of regulating the speed. : 

3. Starting.—All starting arrangements of the oil engine 
require vigorous turning of a handle in order to get an 
initial compression ; and therefore, instead of, as in the 
case of steam, stopping the motor with the temporary 
stopping of the vehicle, it is found more convenient to 
throw the engine out of gear. This is at present one of 
the most objectionable features of the oil engine used for 





the motor car, since on such occasions, owing to there 


BALANCING VEHICLE MOTORS. 
(INTERNAL COMBUSTION ENGINES) 
PRETOT AND OTHERS. 


Fig 26 












been recorded from week to week in the journals devoted 
e, iad vehicles. Some salient points, however, may be 
1. Carburettors, or Equivalent. —Carburettors are, of 
course, the ages by which air is charged with a 
suitable portion of spirit vapour before oe the cy- 
linder ; and they are of two chief kinds: 1. Vaporieing 
carburettors, by which the spiritis heated so as to insure 
its giving a certain amount of vapour, when a current of 
air is drawn through or over it. 2. Spray carburettors, 
such as a float feed, by which a fine jet of spirit is drawn 
into a current of air at ordinary temperatures. Of course 
there is some difference of terminology on this subject ; 
“wend the Daimler Company state that the vaporiser or car- 
urettor has been entirely discarded, and a new system 
= automatic float feed adopted; whereas types of float 
eed which are similar in general principle, if not in detail, 
The neinctly termed “‘carburettors” by respective makers. 
great object of many of these contrivances is auto- 
ey to adapt the charge of air and petroleum spirit 
Varying conditions of load, so as to attain the greatest 
economy with uniformity of speed. It is obviously a 
matter of great importance to separate completely or 
were the hydrocarbons and mix them with the air, 
- — are makers who goso far as to claim an economy 
oO J cent. by the special mixing arrangements they 
bee he Longuemare, Huzelstein, De Dion, Daimler, 
2 — are among the best known of these mixers. 
ttion.—There are two methods of ignition, which 
pe course, common to all gas engines, viz., tube and 
¢ ; but we have to consider these specially in their 
ty cation to motor vehicles. For a very long time 
a ignition maintained its popularity, owing to its great 
mabliity and comparative trustworthiness. In strong 
em ‘Owever, as the author can testify from experience, 
pa oy frequent occurrence for the es to be blown 
venti of the £2 and this fact particularly led to the in- 
or ge the on and and Whitmore system of ignition, 
: yy awarded a diploma at the Richmond Show, in 
Y means of spirit, a small bunch of platinum was 








Fig.27. Fig 30. 


GOBRON AND OTHERS. HENRIOD. 








DAIMLER. 








Fig.29, 


LANCHESTER.N91. 









































being no load, it is very difficult indeed to insure perfect 
combustion, the impulse taking place only once in several 
revolutions, giving a consequent vibration to the engine, 
which, when unloaded, is very marked. It will be easily 
understood that, when stopping for a few minutes in the 
street, or outside a house or shop, and particularly when 
only one of the passengers requires to dismount, this is the 
annoyance which probably tells more than anything else 
against the popularity of the motor vehicle. Hence it is 
that various attempts have been made under the same 
general lines as the ordinary gas engine, to obtain self- 
starters under a charge of com air. Opinions, of 
course, differ as to the importance of such self-starters, 
and it yet remains to be oo whether this general intro- 
duction will take place, adding as it does another com- 
plication to the vehicle. : 

4. Governors.—The use of a governor of some kind for 
the oil engine, which is frequently thrown out of gear 
with the driving wheels, mes an important feature of 
the engine. The governor of the Daimier motor operates 
on the exhaust valve. When the engine overruns the 
valve-rods, they are prevented from being operated on by 
cams; the valves are thus kept o which prevents a 
fresh charge being drawn in a the inlet valve. The 
ae mages —— is that the yapeeaees for bee 
engines, which are always in are not each opera 
on at the same time, one ‘alenood being first ted 


upon and then the other, which enables a much more | 5: 


regular action to be obtained. Apne where & gover- 
nor in a hydrocarbon motor is employed, the speed 
of the engine is regulated by either ttling the inlet 
valve or holding up the ust valve. The Simms- 
Bosch ignition gear already alluded tois usually actuated 
by a lever, thus setting mechanically by hand the speed of 
the motor. In some cases, however, this invention is 
combined with a centrifugal governor ; thus the governor 
can be set to any required speed, and the timing gear 
automatically actuated not by the more or less le way 


This seems a very scientific method of governing, and 
is rapidly coming into favour. 

5. Balancing.—The satisfactory balancing of the gas 
engine is a much more difficult problem than that of the 
steam engine. In the first place, owing to the explosions 
in the cylinder of the former, the piston receives a violent 
impulse even under the best conditions of mixture and 
compression, which is quite different from the behaviour 
of steam ; secondly, steam can be regulated by admitting 
only a small quantity at a reduced pressure every stroke ; 
whereas the Otto cycle, which is practically universal, 
only allows the impulse to take place once in two revolu- 
tions. This necessarily introduces an irregularity in the 
motion, the effect of which cannot be appreciably modified 
on a motor car by a flywheel, and accentuates any want 
of balance in the working parts. When the engine is in 
gear and the vehicle travelling at a fair speed, these 
irregularities are absorbed by the mass of the vehicle ; but 
atslow speeds, or when the engine is disconnected, want 
of balance makes itself felt. The original Daimler placed 
the angles of the two engines nearly at 180 deg., and 
thereby mechanically effected the balancing of the re- 
ciprocating parts ; although, of course, there was a turn- 
ing couple, which was, however, not of great import- 
— Seat to = two cylinders being placed quite 

jose er. But, strange to say, as progress has 
been made, this mechanical balance has foam entirely 
departed from, and the two cranks of the similar en- 
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of throttling, but by actually decreasing the number of 
explosions by the retardation of the time of ignition. 


gine are placed side by side, on account of the fact 
above-mentioned, of the Otto cycle being employed ; 


Fig 31 
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and there is found to be less vibration and generally 
better results, since the cranks would in the original plan 
be separated by angles of 180 deg. and 540 deg., whereas 
if placed side by side they are only really separated b 
angles of 360 deg. when measured by the period at whic 
the successive impulses occur, The di ms show the 
typical ways in which balancing is eff . Fig. 32 repre- 
sents the original Daimler, in which the cranks are sepa- 
rated, and in which the pistons are always moving in ‘PPo- 
site directions. Fig. 26 re) nts the Prétot and Koch, 
with a single cylinder and having an Otto cycle, in which 
two pistons are employed moving in o ite directions (as 
also do the levers) connecting-rods which are attached to 
the crank. This is in some respects a very effective 
method of balancing, but the increase in the number of 
rods is, of course, a serious drawback to its general intro- 
duction. In this, of course, as the cranks must be 
rate, the twisting action on the couples is unavoidable. 
Fig. 27, which has been termed the ‘‘Gobron” method, 
has been very frequently adopted by other inventors, 
This effects the same end as in the previous case without 
requiring a number of additional levers, and many 
one of the en methods of balancing whi 
entirely avoids the action of a twisting couple, the only 
other one known to the author is that of Hyler-White, 
shown in Fig. 28, which, however, as will be seen from the 
drawing, obliges the use of spur one Henroid 
to 


stem, Fig. 30, really corresponds miler method ; 
though it is not so compact it has a theoretical advan- 
tage which becomes obvious when the crank-effort dia- 


grams are drawn out, from the connecting-rods opera 
at different sides of the crankshaft. Fig. 29 is that cf 
Lanchester No, 1. In order to understand the action of 
this it must be remembered that the two cranks are dis- 


een of course with = a re engine, the 
is not balanced, but as there are two connecting- 
er which move outwards and inwards in ite direc- 
tions these balance each other perfectly, y the addi- 
tion of another cycle, a perfect balance of the system can 
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be obtained. Fig. 31 gives another form of Lanchester 


engine. Fig. 33 gives the ‘‘ Monarch,” and method of | i 


cing. 

6. Cooling.—For small oil engines, such as are used on 
the motor tricycle, the cylinder can be kept sufficiently 
cool by radiating plates cast on the cylinder, as in the 
well-known De Dion motor. When the engine is increased 
to 3 horse-power and upwards, water-jackets become an 
essential feature of the engine. At first there were no 
special arrangements made to cool this water, and with 
severe running in warm weather, a considerable quantity 
was evaporated in this way. In recent years more atten- 
tion has been given to this subject, and by means of 
forcing air round circulating tanks, and the use of special 
coolers or radiators consisting of pipes through which 
the water is circulated, the pipes having a peer, contriv- 
ance either in the shape of very fine wire attachments so 
as to dissipate the heat, or of small rosettes of thin metal 
threaded on the pipe, a great improvement has been 
effected both in efficiency and in gee dey consumption 
of water. In the case of one of the trials at Richmond in 
1899, a wagonette, carrying three passengers besides the 
driver, ran 50 miles in 4? hours with a consumption of 
only 24 ounces of water. The Daimler Company are now 
fitting water coolers upon all their vehicles. 


(To be continued.) 





WORKMEN’S COMPENSATION CASES. 

Rendall v. Hill’s Dry Dock.—This was an appeal from 
the decision of the County Court Judge at Cardiff, in a 
case which arose under the Workmen’s Compensation Act. 
It came on for hearing in the Court of Appeal on May 5. 
It appeared that an accident happened to the applicant 
on mee 19, 1898. He gave no notice of the accident, 
nor did he make any claim for compensation, but the in- 
surance company, acting on behalf of the employer, com- 
menced and continued to make weekly payments of 1/. to 
the injured man ; for which he signed a receipt upon each 
occasion in the following terms, ‘‘ Received... the 
sum of 1/, which may become due to me under Work- 
men’s Compensation Act, 1897.” 

The County Court Judge held that these payments 
were evidence of a waiver on the part of the wo aap ad of 
the right to notice of a claim within six months of t. 
ence of the accident, within the meaning of Section 2, 
sub-section 1, of the Act. He awarded the applicant 
compensation to the extent of 18s. a week. 

The employers appealed. 

Mr. Montague Lush, who appeared for the appellants, 
argued that the case was not covered by the decision in 

right v. John Bagnall and Sons (16 T. L. R., 327), where 
it was decided that if negotiations for a settlement take 

lace after the accident, the employers cannot set up 
| anees of the period of six months in answer to the claim. 
Here there was no evidence of any such negotiations. 
The employer had in this case treated the workman with 


generosity. 

Mr. Bailhache, who appeared for the respondents, said: 
The facts were that after the accident (December 19, 
1898) the ee sent a full statement to the insurance 
company. After the expiration of a fortnight the insur- 
ance company commenced to pay 1/. per week, and con- 
tinued to do so. This was half the workman’s wages. 
Week after week the employers paid this money, taking 
the receipt. It is submitted that the employer, having 
paid that money for six months, is estopped from setting 
up that the workman has not claimed within six months. 
ra. L. Smith, L.J.: This is the only clause in the Act in 
| of the master. All the rest are in favour of the 
man. 

In the course of his judgment, A. L. Smith, L J., said: 
In this case the workman met with an accident on De- 
cember 19, 1898. He gave no notice of the accident, nor 
did he send in his claim within the six months stipulated 
for by this Act; that is to say, he did not comply with 
the one clause which is in favour of the employer. The 
master was insured ; but, taking it that he was not in- 
sured, is it any evidence of waiver that he paid 1/. a week 
out of charity? He sends particulars of the accident to 
the insurance company, in which he states that wages 
were 2. a week. The insurarice company pays 1/. a week 
on account, and takes the ee which has already been 
referred to under the Act. cannot hold that this is 
any waiver. In White v. Bagnall there was evidence 
of admission of liability on the part of the respondents. 
There is no such evidence in thiscase. For these reasons 
IT am of opinion that the appeal must be allowed with 


costs. 

Haddock vy. Fisher and Sons.—This case came on for 
hearing after that reported above. It was an appeal 
in formé pauperis from a decision of the County Court 
Judge at Chepstow. The applicant was a workman who 
was injured at Chepstow in the employment of the re- 
spondents, who were a ‘irm of shipowners, having an 
office at Newry, County Down, Ireland. The respondents 
had filed answers to the plaint in the Chepstow County 
Court, but at the hearing they took the objection 
that as nag | were outside the jurisdiction, they could not 
be made liable. The learned County Court Judge 
adopted this view, and dismissed the case on the und 
that his hands were tied > 9th Section of the 2nd 
Schedule to the Workmen’s Compensation Act, 1897, and 
also by the Workmen’s Compensation Rules, 1895, s. 24. 

Mr. Neilson, who appeared for the ap ts, argued 
that the fact that the respondents had filed answers in the 
County Court was sufficient to bring them within the 
jurisdiction. [Vaughan Williams, L.J.: The ground of 
objection was not se © 
the jurisdiction, but that the initial step; e¢.g., pro 


per 
service of the plaint could not have been made. It is 
plain that a defendant may waive any step in the pro- 
ceeding which is not for his benefit. } 


at the cause of action arose out of | b 





Mr. Kilburn, for the respondents, said that the decree, 
if made, could not ibly be enforced in Ireland. 
[Romer, L.J.: The defendants accepted the jurisdiction 
by coming in and pleading.] The learned County Court 
Judge cannot assume jurisdiction. There is a great diffe- 
rence between an irregularity and a nullity. 

The High Court can rectify a nullity but the County 
Court can — correct an irregularity [Fry v. Moore, 
23 Q.B.D., 166]. Where a defect in the jurisdiction is 
patent on the proceedings no amount of waiver can give 
the Court jurisdictien. [A. L. Smith, L. J., Your clients 
declare their names and addresses in their answers. If 
an American were to come over and submit to the 
jurisdiction he would be liable. You are arguing that 
the workman cannot sue his master anywhere. | , 

In the event the Court, consisting of A. L. Smith, 
Vaughan Williams, and Romer, L.JJ., dismissed the 
appeal, being of opinion that as the defendants had filed 
answers they could not turn round and say that they were 
outside the jurisdiction. { 

The case was sent back to Chepstow for re-hearing. 








LAUNCHES AND TRIAL TRIPS. 

Messrs. Ramage and Ferguson, Limited, Leith, 
launched on the 28th ult. a steam yacht of 100 tons, 
built to the order of Mr. Thomas Lake Aveling, Bola: 
Hill House, Rochester. The dimensions are: Lengt 
over all, 100 ft. ; breadth moulded, 16 ft. ; depth moulded, 
9 ft. 6 in. Triple-compound engines have been fitted, 
with cylinders 10 in., 16 in., and 26 in. in diameter by 
18 stroke, to work with a boiler pressure of 160 1b. The 
estimated speed is 12 knots. 





The Tyne Iron Shipbuilding Company, Limited, of 
Willington-Quay-on-Tyne, launched on the 28th ult., a 
steel screw steamer named San built to the order of 
Messrs. Elder, Dempster, and Co., Limited, of Liverpool, 
and of the following dimensions, viz.: Length, 325 ft. ; 
breadth, 45 ft.; depth, 22 ft. 2 in. moulded. The 
engines, which are to be supplied by the North-Eastern 
Marine Engineering Company, Limited, are of the triple- 
expansion type, having cylinders 23 in., 37 in., and 61 in. 
in diameter by 42 in. stroke, and working at a pressure of 


e occur- | 160 lb. 





Messrs. C. S. Swan and Hunter, Limited, Wallsend, 
launched on the 28th ult. the twin-screw steamer Mon- 
treal, built to the order of Messrs. Elder, Dempster, and 
Co., of Live’ l, for their Atlantic trade. The vessel 
is of the following dimensions: 470 ft. by 56 ft. by 
42 ft. 9in. to the shelter deck. The facilities provided 
for receiving and discharging cargoes include 12 powerful 
steam winches, besides derrick posts and 21 derricks. 
The engines are of twin-screw triple-expansion type, and 
built by the Wallsend re gpen ! and Engineering Company, 
Limited, Wallsend; the cylinders being 22 in., 37 in., 
and 61 in. in diameter, by 46 in. stroke, and of sufficient 

wer to drive the vessel at sea at an average speed of 

2 knots. She will carry when loaded about 10,600 tons 
deadweight, and has capacity in her holds and other 
cargo spaces for about 18,000 tons measurement. 





Messrs. C. S. Swan and Hunter, Limited, Wallsend, 
launched on the 28th ult. a steel screw steamer built to 
the order of the British and African Steam Navigation 
Company, Limited, of Glasgow and Liverpool. The 
vessel is of the following dimensions: Length between 
perpendiculars, 195 ft.; breadth, 28 ft.; depth moulded, 
12 ft. 6in. The vessel is intended for the African coast- 
ing trade, and will serve as a feeder for the larger vessels of 
the company’s fleet ; she has a single deck with poop, fore- 
castle, and house amidships, light sun deck in forward 
well and at the sides of the casings, p, and on the 
bridge. The propelling machinery is being constructed 
by Messrs. J. P. Rennoldson and Sons, of South Shield 
and is of sufficient power to propel the vessel at a wel 
of 10 knots. The vessel was named Delta. 


The Tucapel, of about 4000 tons, was launched, on the 
30th ult., by Messrs. John Reid and Co., Limited, White- 
inch, for the Campania Sud Americana de Vapores, Val- 

so. This vessel measures about 400 ft. long by 44 ft. 

am, and has passenger accommodation throughout, for 

the marys service on the west coast of South America. 

She will be fitted with powerful machinery by Messrs. 
Dunsmuir and Jackson, of Govan. 


Messrs. Hawthorns and Co., Limited, Leith, launched 
on the 30th ult. the screw steam yacht Waturus, con- 
structed for his Imperial and Royal Highness the Arch- 
duke Carl Stefan of Austria. The dimensions of the 
vessel are as follow, viz.: Length overall, 217 ft.; breadth 
moulded, 27 ft. 6 in.; depth moulded to main deck, 
16 ft, 2 in. This vessel has been constructed on the 

al awning-deck principle, and consequently has very 
ge and spacious accommodation. She will be pro 
a triple-expansion engines having cylinders 18 in., 
in., and 49 in. in diameter by 33 in. stroke, working at 

a boiler pressure of 180 lb. 


On Tuesday, May 1, Messrs. J: won L. Thompson and 
Sons, Limited, Sunderland, launched the s.s. Hazel 
Holme, built to the order of Messrs. Hine Brothers, 
of and the eighteenth vessel built by this 
firm for these owners. She is 358 ft. in length over 
all, by 45 ft. 3in. breadth am, by 26 ft. 7 in. depth 
moulded. The engines and boilers have been constructed 
y Messrs. Clark, Limited, of Sunderland, the 
diameter of the cylinders being 23 in., 39 in., and 66 in. 
in diameter with a stroke of 42 in., supplied with steam 
by two large multitubular boilers working at 180 Ib. 


pressure. 











ed | indicated horse-power, designed 





Messrs. William Gray and Co., Limited, West H. 
pool, launched on the Ist inst. the twin screw ee 
Toronto, built to the order of Messrs. Thomas Wilson 
Sons, and Co., Limited, of Hull, The vessel will take 
Lloyd’s highest a. and her dimensions are: Length 
over all, 469 ft.; b th, 52 ft.; depth, 34ft., with a dead. 
weight capacity of 8500 tons, and measurement capacit 
of 11,400 tons. Twin-screw engines have been supplied 
by the Central Marine Engine Works, of the triple- 
expansion surface - condensing type, each set having 
cylinders 22 in., 37 in., and 64 in, in diameter by 42 in, 
stroke. There are four large a steel boilers, 
adapted to work at a pressure of Ib. per square inch 
and fitted with Ellis and Eave’s system of forced draught. 


The Angie, the latest addition to the fleet of the 
London and North-Western Railway, has started running 
on the service between Holyhead and Dublin (North Wall), 
Virtually identical with the Cambria and Hibernia, which 
are already veep on this route, the Anglia is a twin- 
screw steamer with a length over all of 3374 ft., a beam of 
39 ft. and a depth to the awning deck of 243 fo. Her 
gross tonnage is 1862. Practically the whole of the vessel 
is taken up by the passenger accommodation. First. 
class passengers, whose quarters are all amidships and 
forward of the engines, are provided with a number of 
sleeping cabins with two and three berths each, and also 
large open cabins fitted with sofas which, by means of 
lifting backs, can be used either as single or double berths, 
privacy being secured by curtains and screens. On the 
main deck there is a dining saloon, a handsome apartment 
capable of dining 64 persons at one time, while on the 
awning deck are day cabins for both ladies and gentlemen, 
together with a comfortable smoking-room. The after 
rt of the ship is reserved for the steerage. The propel- 
ng machinery consists of two sets of triple-expansion 
four-cylinder engines, balanced on the Yarrow-Schlick- 
Tweedy system, so as to reduce vibration. Steam is 
supplied from eight single-ended boilers, each having 
three corrugated steel furnaces, and forced draught is 
employed. The contract conditions specified that the 
vessel should have a mean speed of 21 knots in open water 
over a distance of 100 knots, carrying a specified dead- 
5 a upon a specified draught, and burning the North 
Wales coal that is ordinarily employed by the North- 
Western Company in their steamers. This test was suc- 
cessfully passed, a mean s: of 214 knots being attained 
without unduly pressing the vessel, which, when tried on 
the measured mile, reached 22 knots. To appreciate the 
excellence of this result it must be remembered that the 
maximum draught is limited to 11? ft. The builders 
were Messrs. William Denny and Brothers, of Dumbar- 
ton, who in the last five years have almost entirely reno- 
vated the fleet of the North-Western Railway, for, since 
1895, besides the Anglia and her two sister boats, 
three fine steamers for the Greenore service have come 
from their yards. On by coug nH the 2nd inst., the 
Anglia made a trial trip from Holyhead to Dublin and 
back. Outwards she completed the open-sea portion of 
the passage between Holyhead breakwater and the 
entrance to the Liffey in 2? hours, in a fairly rough sea, 
and with tide and wind against her. On her return it 
was expected that she would do even better, but unfortu- 
nately, when about two-thirds of the distance across she 
ran into a dense fog, by which her arrival at Holyhead 
was considerably delayed. 





Messrs. Craig, Taylor, and Co., Thornaby-on-Tees, 
launched on the 3rd inst. a steel screw steamer of the fol- 
lowing dimensions, viz., 372 ft. by 48 ft. by 30 ft. 11 in. 
depth moulded. She is constructed to carry 7100 tons 
deadweight, and has a bulk capacity of 8500 tons, in addi- 
tion to bunkers. The machinery has been constructed by 
the North-Eastern Marine Engineering Company, Li- 
mited, Sunderland, the cylinders being 25 in., 42 in., 
and 68 in. in diameter by 48 in. stroke, with three large 
steel boilers working at 180 1b. pressure. The vessel has 
been_built to the order of Messrs. Deas, Foster, and Co., 
London. The vessel was named the Heathcraig. 


Messrs. Scott and Co., Greenock, have launched the 
steam yacht Margarita, built for Mr. A. J. Drexel, 
Philadelphia, from designs by Mr. G. L. Watson, Glas- 

ow. Dimensions: over all, 323 ft.; length on 
oad water line, 272 ft. ; extreme, 36 ft. 7 in. ; load 
draught, 16 ft. 8 in.; and of about 2000 tons The 
Margarita has been most luxuriously fitted. The drawing- 
room extends the whole width of the yacht, and is 
finished in Louis XV. style ; the dining-room is in Chip- 
pea, a fine airy apartment, high up in the boat, and 
ighted by a domed skylight; the li is in empire 
ag poe the ee a in Old Eng’ awk yin with 
oO ing. ish mahogany, artis ly carved, 
has 20s tony used in the library. The Margarita 1s 
built of steel on the double-bottom principle, and has 
ten watertight compartments. Her machinery is to be 
of the twin-screw triple-expansion TPS of oes ev 

give a 8 : 
17 knots on the trial. The yacht has a coal-carrying 
capacity of 550 tons. The refrigerating machinery 18 
capable of producing 1200 Ib. of ice per day ; the elec- 
trical machinery will give 800 lights, and the mechanical 
ventilating system is on a perfect scale. The Margarita 
has an armoury supplied with: rifle-calibre automatic 
guns and small arms. The yacht’s boats number eigh' 
and include steam and tha launches. She w 
have a crew of 68 all told. Her first long cruise will be 


to Japan. 








LOUISVILLE AND NASHVILLE RattroaD.—It is expected 


that the Louisville and Nashville Railroad Company 18 
about to head an undertaking for the establishment of 
cotton factories at several points along its lines. 
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Compre By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Speck ions may be obtained at the Patent Office Sale 
aa 25, or Buildings, Chancery-lane, W.C., at 

uniform . 
The date of aaetoenns of Ge anuptenee wf 6 songies 
ification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete Specification, 

ive notice at the Patent O of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


2357. Siemens Brothers and Co., Limited, London. 
ed and Halske, Berlin, Germany.) Electromagnetic 

ell Signal. [3 Figs.] February 6, 1900.—The object of this 
invention is to construct electric bell signalliog apparatus in 
which all the sensitive parts are enclosed in a watertight and 
dust-tight casing; and this is effected by means of an elastic 
myer a which serves both to close the casing and to carry 
the striker and the armature of the electromagnet, the former 
being mounted on the outer, and the latter on the inner, side of 
the diaphragm. This elastic diaphragm may be either flat or of 
cylindrical form, so as to constitute in combination with other 


circuits. The sections of the netic circuits of these rings are 
determined as indicated in specificatior No. 22,333, of 1896, the 








Fig. 1. 





























and size than has hitherto been usual. The secondary coils, which 
are of circular shape, and made of copper tape, are arranged side 


specifications of the first-named applicant, Nos. 2801 and 

both of 1897. The secondary coils may be suspended by their 
ends from the two platens so as to hang in el and 
have a common axis: while the primary coil of oylind shape is 
arranged horizontally and coaxially with the secondary coils, and 
the core is formed in accordance with either of the prior specifi- 
ee bag roe bya enon ager with the usual 
appliances for clamping and con ng the metals operated upon. 
(Accepted April 4, 1910.) - 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


9690. L. Denayrouzoe, Neuilly, France. Incandes- 
cent . [8 Figs.) Convention date, October 19, 1898.— 
Water, ¥ erably distilled, is forced by air pressure in a 
small adjustable stream to a vaporiser situated above the 
mantle, whence the vapour descends, becoming more or less 
dissociated during its passage through a coil in the heart 
of the flame. ‘he air pressure which causes the ascent of 
the water is obtained from a bellows arranged in the base of 





parts a cylindrical casing which serves both to enclose the sensi- 
tive parts and to support the bell. On closing the circuit the 
armature is attracted, the flexure of the diaphragm causing the 
striker to sound the bell. By the same motion the circuit is 
broken, and the armature and striker are then returned to their 
original position by the spring action of the peer the 
circuit being again closed. It is stated that the essential feature 
of the invention consists in that the diaphragm not only serves 
to enclose the mechanism, but also acts as a support and spring 
for the armature and striker. (Accepted March 28, 1900.) 


6054. S. Berditschewsky - Apostoloff, London. 
Electric Lamps. [5 Figs.) March 20, 1899.--A rod of glass 
is wound spirally around the bulb of an electric lamp, in the 
manner described in a prior specification, for the purpose of pro- 
tecting and diffusing the light; and according to this invention 
the whole is enclosed within an outer globe or cover which serves 
to retain and protect the spiral rod, and which is made in two 
separate parts subsequently united by means of a silicate, 





° 





Canada balsam, or the like. The lamp go enclosed may be 
handled and fixed in its socket with the same facility as an 
ordinary lamp, while the spiral and the outer cover may, when 
one lamp is worn out, be removed and applied to another. Modi- 
fications are described, neat to lamps of various forms, but 
S cylindrical inner bulb is preferred, as it is more readily intro- 
duced into, and removed from the spiral envelope and the outer 
Blobe. (Accepted March 28, 1900.) 


13,733. C.D. Abel, London. (La Societé Anonyme pour 
la Transmission de la Force par UElectricite, Paris.) Appa- 
for Exciting Alternating: t 08. 

{4 Figs.) July 3, 1899.—This exciter is designed to enable an 
ternator to furnish currents of constant potential, and com- 
Pi & pair of continuous-current armature rings mounted on 
& single shaft, and having their sections connected to a single 
commutator: the connections are made, as usual, for one of the 
while the sections of the other are connected in shunt 

ween the commutator segments, which are symmetrical with 
Tespect to a certain diameter. Around one of the armatures is 
fi ged an ordinary continuous-current machine inductor, the 
eld coil of which is connected in series with the circuit of the 
current supplied by the exciter; while around the other armature 
are arranged two fixed rings like the inductor rings of synchro- 
nous m2nophase or polyphase alternating-current machines, the 
— of one of these rings being connected in series with the 
its of the alternator armature, while the circuits of the 

are connected in shunt between the ends of the armature 


resulting flux developed by the oe varying with the output of 
the alternator in the manner therein stated. (Accepted April 4, 


8961. Valdemar Poulsen, Copenhagen, Denmark. 
mht ed for Storing up Speech or Signals by 

lagnetically Influencing Magnetised Bodies. [16 
Figs.) April 28, agg opee to this invention, messages, 
signals, or the like are received, stored, and reproduced by 
subjecting a magnetisable body, such as steel wire or strip, to the 
action of an electromagnet which moves along it or along which 
it is moved, the coil of this magnet being first connected with a 
transmitter, so that the wire or strip is influenced in a manner 
corresponding to the signals transmitted, and then with a tele- 
phone receiver, by which the signals which influenced it are re- 
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produced. The apparatus is applicable to the telephonic trans- 
mission of ech, and may be so arranged that communications 
transmitted in the absence of a subscriber are received and given 
out to him on his return, and that a subscriber may speak into his 
apparatus, stating, for example, the time when he is at home ; 
every other subscriber, on being connected therewith automati- 
cally receiving his message, and being able to send a reply which 
will be delivered to the first subecriber on his return. Ap) tus 
such as above described may, it is stated, also be used in tele- 
graphy, and to replace the phonograph, over which it is said to 
possess certain advantages. (Accepted April 4, 1900.) 


8340. A.F. Berry and R. J. Wallis-Jones, London. 
Electric Weld: Apparatus. (6 Figs.) April 20, 1899. 
This invention has reference to a construction of electric welding 
or metal-working apparatus, wherein the several coils constitut- 
ing the secondary winding of the transformer are so constructed 
and arranged that they are equally distant from, and are simi- 
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larly arranged in close proximity to, the primary winding, and are 
of equal length and cross section, so that the density or current 
strength of the electric currents generated in them will be the 
same in each coil. It is stated that the amount of copper required 
is thus reduced to a minimum, and that a welding conan of 











the lamp, which is charged by hand in the first instance, a spring 
acting on the bellows causing it to collapse, and forcing air into 
the water reservoir while the lamp is burning. It is stated that 
the oxygen and hydrogen resulting from dissociation when led to 
the lower end of the Bunsen burner, and there, combined with 
the combustible gaseous mixture, considerably increases the 
temperature of the flame, and, as a consequence, the luminosity 
of the mantle. (Accepted April 4, 1900.) 


6087. W. E. Philbrow, Huddersfield. Internal 
Combustion Engine. [1 .] March 21, 1899.—The object 
of this invention is to construct an internal combustion engine 
working on the “Otto” cycle, in which every out-stroke of the 
piston is a working stroke. For this purpose, the cylinder con- 
siste of two portions of different diameters ; and it is fitted with 
a trunk — having portions whose diameters co nd with 
those of the cylinder. The valve chest contains a pair of inlet 
valves, one for each portion of the cylinder, and the spindle of 
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one valve fits within that of the other, both valves being normally 
held closed bya single spring. The exhaust valves are somewhat 
similarly , the spring — however, in this case out- 
side the valve chest. The latter valves are both operated by a 
single eccentric on ashaft revolving at half the speed of the crank- 
shaft, the former nog ag yyw ery automatically, but where the 
speed of the engine is Re Oe oe te ee 
positively operated by means similar to those employed to 








high efficiency can be constructed at less coat and of less weight 





operate the exhaust valves. (Accepted April 4, 1900.) 
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23.566. S. Burnste’ New York, U.S.A. Incan-| ite capacity; the meal is gently dipped up, and discharged | surfaces when the yacht lists to leeward, and serves 
descent Gas ——. Figs.) Se 25, 1899.—The | through a ee at the top of the elevator, the curve or incline of | for preventing leeway when the yacht is hauled on a oa ‘The 
movable keel is formed of metal plates riveted together ; it has a 


object of this invention is to provide a simple and readily wg 
able burner for incandescent gas lighting. The main part of the 
—— may consist of a single — q yap - are rege mgm 
able gas passages. casting is a plug, which may 
rotated by means of a rod and chain attachment, so that the 
ne therein forms a communication between the gas inlet 
and the main burner, or a bye-pass and pilot light arranged cen- 
trally within the tube of the Bunsen burner. e main 
gas outkt and the bye- are furnished with ting 
screws, by which the supply of gas ~ be adjusted while the 
burner is in use; and the supply of air may be controlled by 
means of an air shutter at the of the lower tube. (Accepted 
April 4, 1900.) 

7984. R. Brunck, Dortmund, Germany. Coke Oven. 
{8 Figs.) April 13, 1899.—This invention has reference toa coking 
oven in which the gases and vapours evolved during the process 
of coking, and during the disc! ng and oy oy of the 
coking chambers, are collected from the chambers by means of 
an auxiliary collecting chamber with which the pipes from the 
coking chambers communicate when they are disconnected from 
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the collecting main; the loss which ensues when they are allowed 
to escape into the atmosphere being avoided. The gases thus 
collected may be utilised for heating purposes, or for generating 
steam, and may subsequently be condensed ; or they may be con- 
ducted directly into a condenser, for the extraction of by-producta, 
and afterwards employed as above described ; being thus utilised, 
they are no longer a source of annoyance, as when they are 
allowed to escape into the atmosphere. (Accepted April 4, 1900.) 


GUNS AND EXPLOSIVES. 


12,098. The Hotchkiss Ordnance Company, Limited, 
London, (L. V. Benét and H. H. Mercie, Pars.) Auto- 
matic Guns. [48 Figs.] June 9, 1899.—This invention relates 
to that class of gun in which a portion) of the gas en by 
the explosion of the is utilised for operating the breec 
mechanism, and has for object the construction of mechanism 
whereby, when a certain part thereof is given a reciprocating 
motion by the action of the powder gas in one direction, and the 
reaction of a spring in the opposite direction, all the operations 
of loading, firing, extracting, ejecting, and cocking are automati- 
cally performed in proper sequence ; further objects are to pro- 
vide means whereby the gun may be fired either continuously or 
intermittently, and to so form al parts of the mechanism that it 
may be di ted and bled without the use of tools. The 








invention is stated to be ——- more especially to guns of 
that class in which a motor piston in perpetual e ment with 
& power accumulator is operated by the gases ting from the 
explosion ; but that it may also be applied in whole or in part to 
guns operated by any well-known mechanical means. In pur- 
suance of the objects above stated, nearly all the more important 
Operative parts of the gun are modified either in construction or 
in the mode of connecting and assembling them, the parts thus 
modified comprising the breech housing, breech-block, and firing 

in ; the accumulator, feeding, extracting, firing, and ejecting 

evices, together with various vther structural features and co- 


operative _ The on terminates with 91 claims. 
(Accepted March 21, 1900.) 


LIFTING AND HAULING APPLIANCES. 


2462. G. T. Smith and W. Gardner, Gloucester. 
Elevators. [t #igs.) February 3, 1899.—This elevator is de- 
signed to carry the ground products of a flour or other mill or 
works from one level to another with as little disturbance and 

ion as ble. It com a single leg, at the top and 
bottom of which are wheels or rollers over which are wheels or 
rollers over which passes an endless chain or belt carrying the 
cups or buckets ; one of these wheels is aci uated to cause the 
chain to travel, and the axis of the other is adjustably mounted 
to permit the chain to be tightened. The upper part of the ele- 
vator box may be curved or inclined, and this part is provided 
with guides, upon which run re secured to the cups or buckets 
bo as to support and keep them in place. The elevator is designed 
to travel slowly, the cups being placed closely together to increase 











which prevents the cups, though close ether, from interfering 
with each others’ discharge. (Accepted March 28, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


5463. R.E. Sproule, London. Guillotine Paper 
Cutter. [7 Figs.) March 13, 1899.—The object of this invention 
is so to connect the knife of a guillotine paper cutter with the 
clamp which holds oe pence down while it is being cut, that the 
peony wd is automatically effected by the movement of the knife 
just before the cut begins, and is maintained until the cut is com- 
pleted, when the pooper is automatically released. For this pur- 
pose the frame which carries the knife is arranged to travel in the 
usual way atan inclination of about 30 deg. to the horizon, and a 
second frame which slides parallel to it, and bears upon the 
































clamping bar is frictionally clamped to it by a le joint. The 
moment the cutting begins an incline upon the knife frame moves 
a lever which firmly grips a bar connected to the nog frame, 
and holds the clamp firmly down, while at the same time a stud 
on the knife frame acts on the toggle of the frictional clamp and 
releases it, thereby freeing the frame from friction while the 
knife completes ite descent. As the knife frame again ascends it 
raises the clamping frame with it, until near the end of its stroke 
the le is acted upon by a fixed tappet so as again to friction- 
ally p the two frames together ready for a succeeding cut. 


(Accepted March 28, 1900.) 
RAILWAYS AND TRAMWAYS. 


2612. Siemens Brothers and Co., Limited, London. 
(Siemens and Halske, Berlin.) Railway Signal Appa- 
ratus. [5 Figs.) February 9, 1900.—This invention relates to 
8 for use in f weather, and is designed to obviate the 
disadvantages attending the use of detonating signals. For this 

urpose one or more auxiliary light signals are alongside 

é line of rails in advance of the main light signal, and are so 
connected with it that when it is set they are automatically 

rated, so as to show the same coloured light, and thus ——> 

e driver of the nature of the main signal, even during a dense 
‘og. These auxiliary signals are situated at about the level of 
the driver’s eye, and may be operated either mechanically or 
el ically ; a system of coloured glow-lamps controlled by a 
switch on the semaphore of the main si being described and 
illustrated. The lamps may, if desired, be arran; in flashing 
na my aged where electricity is not available, they may in some 
cases be controlled by hydraulic or pneumatic means, such, for 
instance, as compressed air. (Accepted March 28, 19900.) 


SHIPS AND NAUTICAL APPLIANCES, 


2387. G. Russo, Rome, Italy. Apparatus for Ascer- 
taining by Laboratory any Be moma the Behaviour 
ofShips on Waves. (20 Figs.) February 2, 1899.—This inven- 
tion relates to a tus for experimentally reproducing oscillatory 
movements, similar on asmall scale to those of ships rolling among 
waves; and its object is to ascertain what tions a given 
ship will perform when set rolling pt’ broadside on, when 

to the action of waves of given length, height, and 
period, following each other in regular succession. The apparatus 
comprises a pendular body (styled a rie pr adapted to 


———. on a reduced scale, the m ies of the 
ip with respect to stability and transverse oscillation, and a 
wave motion oscill pted to be set to —— on the 
same scale, a continuous series of waves of given ensions, and 
to record by means of ring 8 the effect which they 
produce on ship. e mechanism is of a somewhat complex 

erable portion of ion tes 


character, and a 
to the theoretical ples on which the construction is based. 
(Accepted March 28, 1900.) 

21,845. T. Paterson, London. Yachts. [10 
Figs.) November ie 1899.—The objects of this invention are to 





circular or elliptical cross-section 
loaded 


each other wi 
the grates, and 
one or more steam and water drums, the whole bein: 
a casing, the parts of which 
are arranged to form front an 
doors by which access may be gained to the flue tubes. The 


Water Gaug 
of a water gauge indicati 
or the like, is so modified that a small a 
incandescent filament can be introduced within it, so that the 
water level can be more readily observed. This tube may be cut 
or otherwise treated so as to diffuse the light, and may enclose 


and pointed ends, and 
th any suitable material ; and it is preferably saleed ana 


lowered by means of a windlass and block and pulley tackle. It 





is stated that the form of keel and system of rudders above 
described are indispensable to each other, as the rudders could 
not be fixed on a = 

being placed at about one-fourth of the length of the yacht from 
each end, while a yacht having only an ordinary rudder could not 


keep 
esc! 


ht having an ordinary keel by reason of their 


her head to any course if provided with the keel above 


ribed. (Accepted March 28, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &o, 


Water. 


5582. J. Hallett and G. Halliday, London. 

Tube Boiler. [5 Figs.) March 14, 1899.—This invention has 
reference to a water-tu 
changeable sections, each compri 

vertical head le! 
nest of water tubes connecting the inner walls of the headers and 
flue tubes connecting the outer walls of the headers and extending 
centrally through 


nerator constructed with inter- 
g two vertical or approximately 
parallel to each other, or nearly so; a 


steam 


ie water tubes so as to form annular water 
these flue tubes being so secured as to form a watertight 


joint, but so as to admit of their ready withdrawal for cleanin 
and other like purposes. 


The sections are arranged parallel wi' 
the tubes inclined downward and backward over 
the upper ends of the headers are connected to 
enclosed in 
posite to the ends of the sections 
rear smokeboxes provided with 











an Fig. 1. Fug. } 
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lower end of one of the smokeboxes is connected with the com- 
bustion chamber above the fi , and the top of the other 
smokebox with the chimney, 
trolled by one or more dam 
their position the hot gases 
over and amongst the water tubes direct to the chimney or to 
pass through the flue tubes ; or can be divided into two separate 
streams, one of which reaches the chimney by either of these 
courses. structed 

pe be readily removed, access being thus obtain 

01 


the exit of the hot 8 is con- 
rs so arranged that by adjusting 
m the fire can be caused to flow 


that their outer plates 
ed to the in- 


r of the header and water tubes without damaging any part 


The headers are 80 co! 


of the generator ; and the ends of the flue tubes are inserted into 

screw plugs screwed into these outer plates, and are furnished 

with collars against which the screw plugs bear 

— a on to the outer ends of the tubes, (Accepted Mar 
» 1900. > 


, and secured b: 


7810. J. A. and 8S. Fletcher, Ashton-under-Lyne. 
es. [4 Figs.) April 18, 1899.—The construction 
the level.of liquid in a steam boiler, 
tube containing an electric 





within it an ordinary or a Nernst filament ; or it may consist of 
a vacuum tube only, connected with the circuit of a transformer 
or induction coil. The invention is illustrated by way of example 
as applied to a water constructed 


gauge 
covered with safety wire netting, such a 
cants’ prior quecticntion No. 5822 of 1896 ; but the claims are 
not limited j sori ecepted 


with a flat gauge glass 
as is described in appli- 


to the specific construction d bed. (A 


March 28, 1900.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 


or 
For this purpose the vessel is fitted with a loaded keel fixed 
ween the ewer eed of 6 9éedlell Gon, te eanane of unteh tb dn be} Descri with illustrations of inventions patented = oe 
raised and lowered at will; and also with fore and aft era, | United of America from 1847 to the present time, ~ 
each consisting of a disc or plate connected to a rod carried in a| reports of trials of patent law cases in the United States, wiford- 
slightly inclined guide tube, and furnished with a pivotally | consulted, gratis, at the offices of , 35 and 36, Bedf 
mounted plate or fin which presents to the water a pair of angu'ar ' street, Strand. 











May 18, 1900.] 





SOME STATISTICS RELATING TO 
ELECTRIC POWER PRODUCTION. 
By Puuie Dawson. 
(Concluded from page 540.) 
Accorpine to Mr. Garcke, the total capital in- 
vested in electric lighting installations in Britain 
is approximately 15,000,000). The total capital 
already invested in tramways is nearly 25,000,000/. 
Table ITI. (page 539 ante) gives us some material 
from which conclusions may be drawn regarding 
the probable increase of electric traction in Great 
Britain. Comparing the rate of progress of this 
country and Germany we have the following results : 





1897. 1899. 





Miles of track equipped 1,000! 440 1,800 500 2,300) 
Number of motor cars.. 2, 800) 3,100, 1,500, 5,400) 2,000 

Total capacity of power | 
stations in kilowatts.. 19,000/20,000 26,000 | 28,000/54,0C0 40,000 

} 





If we go back to 1894 and take the average 
rate of increase during five years, 1894 to 1899, we 
have : 





| United 
Germany. England. States of 





America. 
Miles annually newly con- 
structed .. ve *s *- 427 166 2,200 
Number of new motor cars put | 
inserviceannually .. a 1,050 | 376 3,000 
Power in kilowatts newly in- 
stalled annually .. ee --| 10,500 7400 100,C00 





To get a better idea of the average increase in 
electric traction in America we have to go back to 
1889 and take the average increase during the last 
ten years, in which case we find: The average 
annual mileage constructed for electric traction 
during the last ten years in the United States has 
been about 2000 miles. The number of motor cars 
put into operation have been 3600, and the power 
in kilowatts installed to run the cars has been 
70,000 kilowatts. 

Taking the increase between the end of 1898 and 
1899 in Germany and England, we find : 








Germany. Great Britain. 
| ne orca 4 
Increase.| — Increase. 
= | | pe. | -p.c. 
Miles of track equipped - | 500 28 840) 60 
Number of motor cars put in) | | 
service .. si re . | 2,300 74 500) 33 
Total capacity in kilowatts of | 
power installed sis “ ‘maa 107 13,000) 43 





_ Atthe present moment there are under construc- 
tion in Great Britain some 400 miles of electric 
tram and railways, and Bills for about 500 more 
miles have passed through Parliament. Assuming 
that at least four cars go to every mile of track, and 
20 kilowatts station capacity is installed per car 
equipped, which has so far been the case in Great 

ritain, we see, assuming that this rate of con- 
struction will continue for the next five years, 
which from experience in other countries is a fair 
supposition to make, before 1905, 2500 miles will 
be equipped, 10,000 motor cars will be put into 
service, and 200,000 kilowatts will be installed for 
tramway traction alone. 

Considering that lines such as the Manhattan 
Elevated Railway in New York, which is now being 
converted into an electric road, will require a 
station capacity of 60,000 kilowatts ; and compar- 
oh our metropolitan and suburban roads, which 

ill have to be run electrically sooner or later, we 
may safely assume that for traction purposes of all 
kinds a capacity of 400,000 kilowatts of central 
station plant will have to be installed in the United 

dom within the next five years. Examining 
the probable requirements for lighting and for 
other pur , We can secure an approximate idea 
of what will be the total capacity of the electric 
Sipply stations for all p which must be 
installed during the same period. 
_ Table IV., compiled from official data, shows the 
ierease of electric traction in America during the 
last 10 years, and the figures there given are pro- 

ly too small. 
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TABLE IV.—Mixeace or Tramways in America, AND Numer or Cars, Durive Ten Years, 1390-9 
aman Ga : 
MILEAGE. 1880. | 1891. 1892. 1893. | 1894, | 1895. 1896. | 1897. 1898, 1899. 
fete | miles | miles | miles | miles | miles | miles | miles il i 
Electric .. --| 2,523 4,061 | 5,989 7,466 9,008 12,583 12,600 14,300 is.boe a,000 
Horse “s 5,400 5,302 4,460 | 3,497 2,243 1,232 1,230 9€0 760 500 
Rope 510 594 646 | 657 662 599 600 540 460 400 
s 5 } 
team 604 642 620 566 614 519 520 470 540 500 
Total miles .. on | 9,037 10,599 11,665 12,186 | 12,527 | 14,933 14,950 16,270 17,970 21,400 
NUMBER OF CARS. | Cars. Cars. Cars. cum | con Cars. Cars. | Cars Care, |. Care. 
Electric .. 5,592 8,992 | 13,415 | 1,233 | 24,849 | 96,121 | 26,121 | 39,748 | 45,785 | 51,000 
Horse 21,970 21,798 19,315 16,845 11,507 5,420 5,420 5,177 3,123 8,000 
Rope .s rv 3,795 4,372 3,971 4,805 4,673 4,871 4,871 5,199 4,701 4,200 
Steam .. ee t 751 815 698 616 2,957 2,957 2,653 | 2,451 2,000 
Total cars 32,108 | 35,877 | 87,899 | 40,499 | 41,668 | 49,869 | 36,859 | 52,777 | 56,060 | 60,200 
sis eee ind NN a sec eee S | ee | % 
TABLE V.—ApproximaTe GrowTH oF Exectric Power Pants In GERMANY. 
x -—— | 1894, 1895, 1897, 1898, 1899, 
Total number of stations of all kinds ae a | 169 206 322 452 578 
Total power in kilowatts installed for all purposes . ‘a --| 42,000 57,000 97,200 138,000 224,000 
Total electrical horse-power used for stationary motors P id | 6,000 10,000 22,000 36,000 69,000 
Power in kilowatts installed used for traction only a al a ae 19,0€0 26,000 53,000 
Power in kilowatts of storage batteries used for power and lighting! 5,400 9,800 13,200 _ 
Power in kilowatts of storage batteries used for traction work sot ee re ee a 14,000 
Total number of continuous-current plants 141 162 266 880 483 
Total number of alternating-current plants 15 16 26 29 83 
Total number of polyphase plants .. ae oa ss ie 8 12 16 23 33 
Total number of combined continuous and polyphase plants . . 5 6 14 20 27 
Total of monocyclic plants es ~ ee pe oe 2 
Total continuous-current plant in kilowatts | Pre os 73,200 96,000 147,400 
Total alternating-current plant in kilowatts oe | 4,200 4,400 11,000 15,000 18,000 
Total polyphase plant in kilowatts .. ..| 8,000 4,500 8,000 14,000 31,000 
Total mixed plant in kilowatts ‘a 800 1,900 5,000 13,000 27,000 
Total monocyclic plant in kilowatts. . ee ae 600 

















TABLE VI.—ApproximaTE GrowTH OF Exrzorric LicgHtTinc PLANTS IN 


GreaT Briratn, 1895 To 1899, 








Number of stations belonging to private companies 
Corporation electricity works a ee ee ors 
Total power in kilowatts of private company stations. . 
corporation stations 


” ” 


| 1895. 


| 


a4 60 
--| 42,000 
..| 40,000 





| 1896, 1897, | 1898, 1899, 
| oe: |: 8:.4- m= 90 
60 73 77 120 

42,000 45,000 60,000 95,000 

42,000 56,000 § 69,000 145,000 





TABLE VII.—ApproximaTE NuMBER, CAPACITY, AND GROWTH OF ELEcTRIC Power AND LIGHTING STATIONS 
IN GERMANY, FRANCE, SWITZERLAND, AND ENGLAND (TRACTION ExcepTED). 


























GERMANY. FRANCE. SWITZERLAND. | GREAT Britain. 
Re | seis il TORE in e . | Total A il | Total Avail 
" ‘0 vail- | « ‘otal Avail- e ‘0 vail- | ‘0 vail- 
a able Power in py ar cg able Power in wpe ny able Power in ee able Power in 
of Stations. | Kilowatts. * | Kilowatts. * | Kilowatts. | ¥ | Kilowatts. 
1804 169 42,000 | 319 42,000 ~ on _ oats 
1895 j 206 57,000 o os 123 82,000 
1896 | 3 me | 389 55,000 = ss 127 84,000 
1897 822 97,000 3 iad 987 29,000 140 101,000 
1898 452 138,000 531 68,000 — — _ aia 
1999 578 224,000 | 250 240,000 





TABLE VIIL.—ApproximaTE CAPITAL INVESTMENT AND EXPENDITURE ON ExEcrric Power Stations, 
Exgcrric TRACTION AND MANUFACTURERS AND CONTRACTORS. 











| 
| 
| 
Bi SEAL 
nantiniintions x se 


Manufacturers and contractors 
| 


Great Britain.. 


‘Installations .. yi ne 
menmeny |Manufacturers and contractors 
Switzerland ..|Installations 

|Installations ee 
Frqnce.. |Manufacturers and contractors 
Belgium .. Installations 
Approximate total for all of ¢ 

urope $s ee ie tarmac “a 











Electric Traction in Electric Light and 4 

Pounds. Power in Pounds. Total in Pounds. 

£ | £ ay eas 

10,500,000 14,500,000 25,000,000 

8,000,000 8,000,000 
am, 

16,500,000 | 12,500,000 29,000,000 
18,500,000 18,500,000 
mac, 

2,000,000 | 2,500,000 4,500,000 
7,000,000 5,000,000 12,000,000 
1,000,000 -_ ait 

42,500,000 28,500,000 71,000,000 





be a great number. 





Table V. shows what the progress in Germany 


Table 


wer of 86,000 kilowatts. 


ligh . — on speceseoaee omy of elec- 
tric lighting ts during the past five years in 
the United Kin 


gdom. 
Table VII. is interesting, and gives the growth 


has been during the last five years. The number| was 126 new power stations, containing a total 
and capacity of stations referred to does not include| generator 
private installations, of which there must necessarily 
On the average, nearly 82 new 
plants have been put in every year for the last five 
years, having an aggregate capacity of 36,400 kilo- \ , : 
watts. The increase last year considered by itself! of electric power plants in England, Germany, 
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France, and Switzerland for the last few years ; 
and Table VIII. shows the large sums involved in 
these installations. 

It is interesting to note that of the total 240,000 
kilowatts for all purposes installed in this country, 
roughly 100,000 are installed in London and its 
suburbs. Of the total 40,000 kilowatts available 
for traction, nearly 13,000 kilowatts are to be 
found in London. This is due to the main line 
railways which have been equipped so far, with 
the exception of the Liverpool Overhead, all being 
there. 

From careful investigation it is probable that 
eventually at least half the total power installed 
will be utilised for traction purposes. 

From the large expenditure involved, it is evident 
how great the importance is to most carefully 
examine all the conditions that a new plant may 
have to fulfil as well as the local conditions which 


obtain. 
TaBLe IX.—Approximute Cost of some British Plants 
per Kilowatt Installed in 1898. 





Total Cost, in-| Total Output 























. _ | Capacity in | cluding Land | | in 1898 
Name ov, Town. Kilowaite. per Kilowatt. in Board of 
| £ Trade Units. 
Aberdeen = 630 | 76. 412,400 
Altrincham .. 390 | 78 212,200 
Ayr pe es 625 56 161,100 
Bedford. +s. | 320 145 328,400 
Belfast 500 7 356,500 
Blackburn 550 63 368,000 
Blackpool 1050 | 78 870,000 
Bolton 1050 53 430,000 
Bradford 2080 | 66 1,419,300 
Brighton 2090 101 2,648,700 
Bristol 2076 50 1,362,800 
Cambridge .. on 525 83 260,300 
Charing Cross and , 
Strand ie 2575 140 3,246,200 
Dublin 900 62 
Dundee 560 54 452,000 - 
Edinburgh .. 3270 79 4,175,000 
Fareham | 90 93 59,200 
Hampstead .. 1011 83 1,001,900 
Islington 1100 131 912,000 
Manchester .. 3360 92 4,773,000 
Notting Hill.. 480 233 455,900 
Portsmouth .. 810 137 1,225,000 
Preston 635 110 448,000 
Shoreditch .. as 705 124 1,031,300 
Westminster ‘ 4533 123 5,055,200 





TaBLe X.—Total Approximate Cost of Some German 





Plants per Kilowatt Installed. 
Stati 
C apacity ts Total Cost oe 4 07 ' 
Name or Town. | apr per Kilowatt. | “Board of 
1898. & Trade Units. 
Altona 1,130 120 1,512,000 
Berlin. . 18,008 68 14,230,000 
Bremen 2,400 42 603,000 
Breslau 1,200 72 882,000 
Cassel. . 450 118 158,000 
Darmstadt .. 730 67 257,000 
Diisseldorf .. 1,600 80 568,000 
Elberfeld + 900 73 403,000 
Frankfort - on - the) 

Maine m 5,000 54 2,696,000 
Hamburg 5,000 96 10,500,000 
Hannover 3,000 74 1,087,000 
Cologne 2,000 57 1,187,000 
Kénigsberg .. 800 69 332,000 
Leipzig 2,000 67 815,000 
Stettin 1,7 o4 790,000 














t 

The cost per kilowatt installed, taking into con- 
sideration the expenses connected with ,.securing 
the concession and the cost of land buildings, as 
well ag-all the rights of-way,- cables, and machi- 
nery, do not differ materially in different coun- 
tries. The only exception to this may be found 
in some plants installed in the wilder portions 
of America and the colonies, these plants, for 
the most . being merely temporary. ‘Tables 
IX. and X. give some costs of plants of various 
sizes in this country, and in Germany. Table 


XI., taken from Mr. Garcke’s ‘‘ Manual of Elec- 





trical Undertakings,” 


is very interesting; it 


TABLE XI.—Per Cent. or CapitaL Spent ON Various Parts oF LIGHTING PLANT IN Great Briraty. 
(E. GARCKE.) 





| 








Number of Per Cent. of Per Cent of : | Per Ce: 
I P by of | sof 12 ; er Vent. of 
YEAR. | Plants from Capital Spent on Capital Spent on Capital @pent on Casksel tiptoe oulugiiel temas on Capital Spent on 
| which Average | Buildings and Plant and Mains Motors Instruments Provisional 
| Obtained. Land. | Machinery. re : . | a | rder, &e. 
1895 52 22,30 36.70 32.16 3.17 1.39 as 
1896 64 21.12 35.15 35.15 3.35 | 1.18 3.28 
1897 81 19.98 34.24 34.24 4.38 } 1.27 2.48 
1898 92 18.99 35.72 35.72 4.50 1.35 2.06 





shows how the initial cost is subdivided in the 


case of British electric lighting plants. 





CALEDONIAN RAILWAY PASSENGER 
LOCOMOTIVES. 

Great interest has been-mavifested in the suc- 
cessive improvements made within the past three 
or four years on the locomotives built, from the 
designs of Mr. J. F. McIntosh, for the Cale- 
donian Company’s service between Carlisle and 
Glasgow and Carlisle and Aberdeen. Lately there 
has been.an almost universal movement on our 
railways towards greater tractive power to meet 
the increasing demands of traffic superintendents 
and to obviate the makeshift of a pilot over heavy 
banks, if not all the way between termini; and 
we regret to admit that in this long-delayed and 
now welcome movement, the graceful proportions 
which have nearly always distinguished the British 
locomotive from those of other countries, have not 
in all cases been maintained. The handsome ap- 
pearance of the latest ‘‘Dunalastair,” however, 
quite recently put upon the Aberdeen run, leaves 
nothing to be desired. The perspective view 
which we publish on the opposite page will give 
a good idea of the handsome appearance of these 
engines. 

This latest type, known as Dunalastair’s No. III., 
or, according to the number of the prototype, 902 
Class, has, we believe, the greatest tractive power 
of any British locomotive in service, with one excep- 
tion. The steady progress towards this latest success 
is indicated by the Table of dimensions of all three 
classes given..below. The original Dunalastairs, 
‘721 Class,” came out in 1896, and there were 
15 of them. In connection with them a great 
compliment was paid to Mr. McIntosh by the 
Belgium State Railway authorities, who, when in- 


TABLE I.—Comparative Dimensions of Dunalastair 
Engines. 


| | a 
721 Class. | 766 Class. 902 Class. 














Cylinders. 
Diameter ‘ -.ft.in.| 1 64 a a 
Stroke re 8 eS ee ee 2 2 3 3 
Between centres .. age t 2 8 2 4 2 44 
Wheels, 
Diameter of bogieon tread ., 3 6 $8 6 8 6 
Diameter of driving and trailing 
tread oe 5 eS A ee 6 6 6 
Boiler. 
Height of centre from rail ft.in. 7 9 | 7 9 8 0 
Length of barrel .. Kivie. the oi uw 3 mm Al 
Mean outside diameter of bar- 
rel .. es a .. ft. in. 4 9} 4 9} 4 9 
Firebox. | 
Length outside .. iin} 6 & we See oe! 
Breadth outside at bottom _,, 4 4 OF} 4 OF 
Depth from centre of boiler, 
ront on ae = 3 ee oe 56 6 5 9 
Depth from centre of boiler, 
back os “x -- fin) 5 0 | 5& O 5 8 
Tubes. | 
Number mn os ai +e 265 265 269 
Distance between  tubeplates | 
; pins} 20.59. | 12 ah] We 
Diameter outside .. saa ap 1} 0 (1 0 1 
Heating Surface. | 
Tubes... ... .. .. 8. ft} 1284.45 | 1381.22 | 1402 
Firebox : » | 11878]. 11878 | 188 
Total os ry) | 1403.23 1500.0 | 1540 
Firegrate.area eae el 20.63 20.63 23 
Working pressure in pounds per| 
square inch Ps os cal 160 175 180 
Tractive force : .. Ib.| 14,400 16,840 17,350 
Capacity of tender tank gals. | 70 4125 4125 





vestigating the successes of locomotives throughout 
Europe and America, fixed upon the Dunalastair 
as the desiderated standard. Five were built at 
Glasgow from Mr. MclIntosh’s design, and ex- 
perience with them resulted in 65 more being 
ordered from Belgian firms. These locomotives 
we illustrated and described in our issue of 
February 3, 1899 (vol. Ixvii., page 144). They em- 
bodied improvements on the original Dunalastairs, 
which were also incorporated in the design of the 














second class *‘ 766,” of which 15 were constructed 
in 1898. 

Of the three classes just named, we give, on the 
opposite page, diagrammatic sketches which will 
further explain their differences. Of the latest 
type, we this week publish a longitudinal section 
and sectional plans on our two-page engraving ; 
while we also give views of the tender on page 652. 

The centre line of the boiler of the latest type 
is 8 ft. above the rail level, being thus 3 in. higher 
than that of the engines built in Glasgow for the 
Belgian State Railway and the Caledonian engines, 
class 766. The firebox has been lengthened 6 in., 
and is 6 in. deeper. The heating surface has 
been increased by 40 square feet and the grate area 
by_2.37 square feet. The boiler pressure has been 
raised from 175 lb. to 180 lb. per square inch, 
thereby increasing the tractive force to 17,350 lb. 
The ‘‘902” class of engines, from their larger fire- 
boxes and increased boiler steam pressure, as com- 
pared with the former Dunalastair engines, run 
with a freer exhaust ; the diameter of the exhaust 
nozzles is 5} in. at present, but it is anticipated that 
after the engines are in thorough working order, 
they will be widened out to 5§ in. 

These engines work the 2 r.m. up corridor 
train from Glasgow to Carlisle daily, which is equal 
to 214 vehicles, representing a weight of over 360 
tons, not including weight of tender, passengers, 
luggage, &c., and they are unassisted even from Car- 
stairs to Carlisle. The load of the down corridor 
train from Carlisle is equal to 164 vehicles, which 
represents a tonnage, exclusive of the weight of the 
tender, passengers, luggage, &c., of over 300 tons, 
and this train has been worked from Carlisle to 
Beattock without assistance, a distance of 39} 
miles, in 42} minutes, which, in view of the gra- 
dients, and of the fact that from Carlisle to Beattock 


| the line rises to a height of 350 ft., must be pro- 


nounced exceptionally good work. 

Having given in the annexed Table the general 
dimensions of the engines under notice, we may 
now indicate one or two details of the latest type 
before referring more fully to some of the perform- 
ances of all three classes. The centre of the 
boiler is, as already stated, 8 ft. above the level of 
the rails. The shell is made throughout of 
Siemens steel. The barrel is 4 ft. 9} in. mean 
diameter, and plates ;% in. thick. ‘The length of 
the firebox outside is 6 ft. 1lin., and the shell 
plates are Sin. thick. The firebox itself is of 
copper plates ,%in. thick, top and sides, and 
&in. thick at back and front, and 1 in. thick at 
tubeplate. The tubes are of special red metal 
1? in. in diameter, about 11 ft. 7 in. long, and 
cambered. The firebox crown is stayed by eight 
girder stays and sling stays, the sides, back, and 
front by bronze stays 1 in. in diameter. Se 

The boiler is fitted with patent combination 
injectors in the cab, thus practically doing away 
with all external pipes. e engines are also 
fitted with patent gauge glasses, steam heating 
apparatus, steam sanding, and steam reversing 
gear. This reversing gear is a combined hand lever 
and steam reversing gear. In reversing the engine 
the hand lever catch is put out of the notches, and 
the steam turned on, when the lever moves either 
backward or forward, as required. If desired, on, 
releasing the catch, the lever may be pushed for- 
ward or pulled backward without the steam, as with 
the ordinary reversing lever handle. This 1s 4 
great advantage, as with most steam reversing 
gears, the engine can only be reversed when steam 
is available. The cab, cab windows, reversing 
lever, and regulator handle are slightly altered. 7 
The tender, which . was illustrated on page 652, 
runs on two bogiés with wheels 3 ft. 6 in. in dia- 
meter, and 5. ft. 6in. centres. It carries 4129 
gallons of water and 4$ tons of coal, without 
heaping. ; 

-In our next article we intend to give some 
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Fig.6. 721 CLASS 
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Fig.8. 902 CLASS 
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results of the working of these Caledonian locomo- 
tives, 
(To be continued.) 








THE IRON AND STEEL INSTITUTE. 
Iv our last issue we gave an account of the pro- 
ceedings at the first day’s sitting of the recent 
meeting of the Iron and Steel Institute, and we 
now continue our report. 
On the second day of the meeting, Thursday, 








May 10, the President, Sir William Roberts- 
Austen, again occupied the chair. 


Water Gas. 

The first paper taken was a contribution by Mr. 
Carl Dellwik, and was on ‘‘ The Manufacture and 
Application of Water Gas.” This paper we shall 

rint in full shortly, together with the illustrations. 

ur readers will remember that we recently pub- 
lished an account of the Dellwik-Fleischer system 
of producing water gas, together with the illustra- 








tions of the apparatus, in our issue of January 26 
(see page 118 ante). The radical difference between, 
the old process of making water gas, introduced 
some years ago, and the present one, which Mr. 
Dellwik has originated, is that, while in the former 
the gas leaving the generator during the blow con- 
tains principally carbon monoxide in addition to 
the inevitable nitrogen, in the latter it consists 
principally of carbon dioxide and nitrogen. As 
water gas of theoretical composition contains 167 
them units per cubic foot, there are obtained 
from 1 lb. of carbon the following results: With 
the older methods 3627 thermal units equals 44.8 
per cent. of the heating value of the carbon; on the 
other hand, with the Dellwik method 7564 ther- 
mal units are obtained, equal to 92.5 per cent. of 
the heating value of the carbon. With the old 
methods there are obtained from 1 1b. of carbon 
21.7 cubic feet of water gas; with the Dellwik 
method there would be 44.7 cubic feet. The 
method of working is described in the paper, and 
results are given of its application for practical 
purposes. 

In the discussion which followed, Sir Lowthian 
Bell pointed out that this was the second time 
water gas had been brought before the notice of 
the Institute. The former occasion was when the 
last Paris meeting was held, and it was said then 
that the production of water gas resulted in a loss 
of heat. The consumption of heat to produce a 
change in the substances when gasified was equal 
to the heat needed to effect a change from a solid 
to. a gaseous matter, the result was, therefore, 
that, it appeared they were attempting to produce 
energy without the expenditure of fuel ; that, of 
course, was an impossibility. Some of those pre- 
sent would remember the calamity which overtook a 
water gas system some few years ago. He was glad 
to see there was no pretence in the paper at getting 
heat without the consumption of fuel. The applica- 
tion of heat, however, was scarcely less important 
than its production, and there was no question in 
the speaker’s mind that water gas was a very remark- 
able and valuable substance, and he thought that 
the author of the paper was justified in anticipat- ~ 
ing it would play a prominent part in the manu- 
facture of steel and iron. 

Mr. Bauerman had seen in Stockholm, at the 
works conducted by Mr. Hammer, this fuel largely 
in use, and was struck by its convenience. He 
would have been glad to have had a little more 
detail as to the process. 

Mr. Alexander Tucker asked for details as to the 
application of gas for tube welding. As was well 
known, for such p gas and air were ad- 
mitted under pressure. It was stated by the author 
that the flame of water gas was such that a platinum 
wire would melt in the flame from an ordi 
gas-burner, its heating power per unit of volume 
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being 2} times that of producer gas. It would, 
therefore, lend itself to economical work in this 
field. 
Mr. William Deighton, of Leeds, had had con- 
siderable. experience with water gas, and his firm 
were now putting down a plant for the Dellwik pro- 
cess. At present they used the ordinary process for 
making water gas, the resulting producer and water 
gases being stored in separate gas-holders. The pro- 
ducer gas was passed through scrubbers on its way 
to the gasholder, and as a result they got a gas which 
burnt with an intense blue flame. He had made 
inquiries as to the probability of success if they 
adopted the scrubbing process, and he was obliged 
to say the replies were somewhat discouraging. ‘ He 
had, however, determined to proceed. He did 
not know whether he would be able to do better 
with the Dellwik process. He used the water gas 
they manufactured on the premises for welding 
tubes of 1} in. in diameter; and they had also 
welded a cylinder 1} in. thick. He added that 
when water gas could be successfully made from 
flaming coal, then there would be a wider applica- 
tion of that description of gas. 

Dr. Ludwig Mond asked whether in calculating 
the efficiency named in the paper the fuel used for 
raising steam was, or was not, included. 

Mr. Dellwik, in replying to the discussion, said 
that they had produced water gas from coal in 
America, but the methods were not applicable to 
the present process. They were, however, making 
experiments and hoped to meet with success. The 
results appeared, indeed, satisfactory, but the mecha- 
nical details had not been completed. He would 
point out that combustion did not depend wholly 
on the materials, but on the proportion in which 
they were mixed, and also the time they were in 
contact with each other ; in fact, he might say that 
time was the foundation of the invention. For 
tube welding, water gas had been introduced in 
Diisseldorf for tubes of 7 in. diameter. The tem- 
perature of the combustion of his water gas was 
identical with that of gas made by the older process. 
With a thin flame combustion was perfect owing to 
the surface exposed. That was with ordinary pres- 
sure, with, however, a thick flame it was necessary to 
have an air blast, and in that case the temperature 
would’ be higher than with an open flame.’ In 
using a generator for water gas it was desirable to 
make as much water gas as possible, and not what 
was a bye-product of the apparatus producer gas. 
Dr. Mond asked if the coal used for producing steam 
was included. In Professor Lewis’s experiments, 
that was so; but the result at Kénigsberg did not 
include steam coal. He had had many inquiries as to 
advisability of firing boilers with this gas, but did 
not consider it desirable to do so. 


UrriisaTIon oF Sxac. 


A paper by the Ritter Cecil von Schwarz on 
**The Utilisation of Blast-Furnace Slag’ was next 
read by the author, who accompanied the reading 
by certain practical tests showing the tensile 
strength of briquets made by the method described 
in the paper. This paper we print in full in our 
present issue, and may therefore at once proceed 
to the discussion. 

Sir Lowthian Bell was the only speaker. He said 
that within a short distance from where he lived 
in Yorkshire there were blast-furnaces’ close to the 
sea, but no port. They had, however, created a har- 
bour by using Portland cement made from the slag 
of the furnaces. The ordinary way of making Port- 
land cement, as everyone knew, was by burning 
clay, mixing it with limestone. He thought that 
the cement produced at the furnaces referred to was 
much cheaper than that mentioned in the paper. 
There being no other speaker on this paper, Mr. 
Schwarz replied, saying the cement mentioned in 
his paper was burnt cement, really Portland 
cement, and not what was generally known as 
slag cement. 


Equat-TemPeraturRE Hor Buast. 


A paper by Messrs. Lawrence F. Gjers and 
Joseph H. Harrison, entitled ‘‘ On the Equalisation 
of the Varying Temperatures of Hot Blast,” was 
next read. This paper we print in full in our 
present issue. 

The dis:ussion was opened by Mr. W. Hawdon, 
of Middlesbrough, who said that the matter was 
one of considerable importance. In America they 
had already sectgalenh the advantage of keeping 
the heat of blast uniform; but in order to do this 


they had reduced the temperature. There did not 





appear to him great merit in this procedure, for 
the higher the temperature, the more economical 
was the working. If they could get high tempera- 
ture and regularity at the same time, the result 
would be a great improvement on the present 
methods. Irregular blast produced scaffolding in 
the furnaces, and that was why the Americans had 
brought down the temperature, so as to get 

larity. Under the circumstances, he con- 
sidered the step taken by the authors was one in 
the right direction. 

Sir Lowthian Bell thought it well to point out 
the danger of drawing general conclusions from 
particular instances. The working of the blast- 
furnace was subject to so many variations from 
numerous causes that it was needful to proceed 
very carefully ; he was not disposed to attach so 
much importance to the temperature of the blast. 
The true test was the temperature of the escaping 

ases, for that gave the economy of the furnaces. 

he blast-furnace, from the tuyeres upwards, 
was an apparatus for extracting the heat gene- 
rated at the tuyeres; and it was for that reason 
that he attached importance to the temperature of 
the escaping gases. The authors, however, were 
accurate observers, and what he had heard would 
lead him to take an early opportunity of observing 
the temperature of the escaping gases, which were 
the only true indication. 

Sir William Roberts-Austen was glad to see the 
recording pyrometer doing such excellent work. 
The diagrams attached to the authors’ paper were 
the best he had ever seen. 

In replying to the discussion, Mr. Harrison said 
they had attempted to get regular temperature of 
blast so as to get equal results, a thing that was 
distinctive of modern practice. That was shown by 
what Sir Lowthian Bell had recently said that old 
processes were being discarded for new ones to 
get more regularity. With the old pipe stoves 
the temperature was lower, but it was more re- 
gular, and although the production was not so 

eat, in other respects better results were obtained. 

heir effort had been to get high temperature and 
regular working, so as to combine the benefits of 
both systems. 


Gun Tupes AND PRopeLLer SHAFTS. 


A paper by Mr. F. J. R. Carulla entitled ‘‘In- 
gots for Gun Tubes and Propeller Shafts,” was the 
last read. This we print in full in our present 
issue. 

The only speaker on Mr. Carulla’s paper was 
Mr. F. Radcliffe, who referred to the author’s 
statement that an octagonal mould had been used 
at Woolwich; and that he, the author, considered 
it must be sounder than a round one, as the ingot 
would be better, though the square form was still 
more so. - The speaker said that at Woolwich a few 
ingots were cast in an octagonal mould which made 
the sides concave, but the results obtained did not 
warrant the officials’ proceeding further with this 
form of mould. The ingot cast from it weighed about 
88 cwt. Thespeaker thought that for gun tubes the 
square form of ingot was the most risky one to adopt, 
it being suitable only for forged trunnion and 
breech rings. This was owing to the fact that, 
when holes are punched and drifted, the metal is 
made to flow in a circumferential direction. At 
Woolwich they got over the difficulties of cracks 
in the ingots and flows in the forging by either 
lining the moulds with firebricks or composition, 
buttons being cast inside to make the mould 
adhere. Three or four casts could be made from 
a 6.ton or a 10-ton mould without re-lining. 
No difficulty was experienced in making gun 
forgings to stand a soft test with a breaking 
strength of 30 tons per square inch and 30 per 
cent. elongation, when the test is taken longitu- 
dinally. When the test is taken transversely, 
means have to be taken to cause the metal to flow 
in a circumferential direction during the operation 
of forging, otherwise the average elongation of a 
transverse test would be about half that taken 
longitudinally. A-tubes, liners, B-tubes, jackets 
and trunnions, are mostly tested in a transverse 
direction. The middle part of the inner side of 
each test-piece must be a tangent to the bore. To 
saveuntally forge these tubes by means of the ordi- 
nary tools at the steam hammer is almost imprac- 
ticable. During the last three years, the speaker 
continued, upwards of 3000 gun forgings have been 
made in the gun factory at Woolwich, the number 
of failures being under 3 per cent. This success 
Mr. Radcliffe attributed to trustworthy chemical 


analysis, suitable furnaces, skill and watchfulness on 
the part of the workmen, and also the use of forg- 
ing tools which cause the metal to flow in a circum- 
ferential direction.* The forgings were all forged 
solid from round ingots or billets. Mr. Radcliffe 
said, in reference to the use of steel for propeller 
shafts, that the metal was reliable when al! the 
various operations essential for its manufacture 
are combined with skill and judgment. The 
= for the 40-ton steam hammer at 

colwich was originally of wrought iron, and 
after seven years at work was replaced by one 
of steel made in the gun factory. This latter 
had been in almost constant working for up- 
wards of 14 years. They had to replace a broken 
foundation block, and patch up the cast-iron 
hammer legs, yet the piston-rod remained intact. 
The breaking paths was 33 tons when oil- 
hardened, the elongation being about 30 per cent. 
Approximately, the carbon was about 0.26 per cent., 
manganese about 0.500 per cent., and silicon about 
0.25 per cent. He thought this was a suitable kind 
of steel for piston-rods of steam hammers, and for 
pistons of marine steam engines and propeller 
shafts. 

Tue Ores or Brazit. 

A paper by Mr. H. K. Scott on ‘‘ The Manganese 
Ores of Brazil” was taken as read, the author not 
being present. Mr. Scott, brother to the author, 
made, however, ashort statement. He said nearly 
all the ore produced was taken by Messrs. Carnegie 
and Co., and Messrs. Bolekow, Vaughan, and Co. 
It had been said that the methods used in the 
mines were old-fashioned and out of date. That 
was a misconception which arose from the fact that 
someone visited the mines and wrote an account, 
which, however, was not published for a consider- 
able time afterwards. As a matter of fact, the ap- 
age were modern, and the mines were up to 

ate. 
CONCLUDING PROCEEDINGS. 

The usual vote of thanks to the Institution of 
Civil Engineers for the use of the theatre was 
proposed by Sir John Alleyne; after which Mr. 
Andrew Carnegie proposed a vote of thanks to the 
President. In acknowledging the vote, Sir William 
Roberts-Austen said that it was particularly gratify- 
ing ‘o him that he should have received the good 
wishes of the members of the Institute through 
the personality of so distinguished a representative 
of the metallurgists of the other hemisphere as Mr. 
Carnegie. This, he continued, would be the last 
London meeting over which he would preside, for 
early in July the Council would meet to select his 
successor. 

This brought the meeting to a close. The attend- 
ance, we believe, was the largest on record, the full 
audience throughout being in pleasant contrast to 
some of the gatherings of former years, when we 
have seen no more than half-a-dozen persons 
sag This better attendance is doubtless chiefly 

ue to the varied nature and practical character of 
the papers presented, and the Council are to be 
congratulated on the result of their labours. 

The autumn meeting will, as stated in our last 
issue, be held in Paris on September 18 and not on 
the 11th of that month as originally proposed. 





PARIS EXHIBITION RAILWAYS. 
(Continued from page 581.) 
Tue Parts METROPOLITAN. 

Ir may appear incorrect to include the costly 
Paris Metropolitan among the railways constructed 
for the Exhibition, but on account of the service 
it will render to visitors, and from the fact that, 
in a measure, it links together the main sections in 
the Champ de Mars and the far-removed annexe of 
Vincennes, it may be claimed for this important 
and extensive work that it is essentially an Exhibi- 
tion railway. Running from one extremity of 
Paris to the other, aud with numerous stations on 
its route at short intervals on some of the most 
crowded thoroughfares, it cannot fail to be of great 
permanent benefit to the city, always badly provided 
with surface means of communication, which become 
almost paralysed during such exceptional periods as 
the present. One of its extremities touches the 
fortifications at the Porte de Vincennes, while at 
the Place de la Bastille the already existing Vin- 
cennes Railway will help to conduct the traveller 
further on his way to the Vincennes annexe of the 





* A description of these tools will be found in Patent 





No 8709, year 1897. 
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Exhibition ; he also will find at this same Place de 
la Bastille a line of electric tramway, to which we 
have referred in a previous article (see ENGINEER- 
inc, page 358 ante), that forms an alternative link 
in the drawn-out chain of communication. At the 
other end of the Metropolitan (which is the reali- 
sation of one small part of a vast plan of railways 
for the city, that may some day be carried out) is 
the chief station of the Place de l’Etoile. From 
the Place de l’Etoile there are some extensions, 
one of which runs to the Place du Trocadero, close 
beside the entrance to the colonial section of the 
Exhibition. The Paris Metropolitan is thus essen- 


tially a Exhibition railway, although its main pur- | 


Fic. 1. PLan OF THE 


pose is for permanent, and, therefore, for a higher 
order of usefulness. In any case, it is to the Ex- 
hibition that the Metropolitan Railway owes its 
existence at the present time, for the project— 
although an old one—has been delayed for many 
years, and would certainly have been postponed 
still longer, but for the special necessities of the 
present season. 

It would occupy too long to describe in detail 
the history of the many efforts that have been made 
to establish a metropolitan railway in Paris ; still, 
& brief sketch of its history may be given. The 
first scheme that was seriously proposed was that 
of MM. Brame and Flachat, as long ago as 1866 ; 
a was, in fact, a scheme contemporary with the 

ondon Metropolitan, and before that costly ex- 
periment had been proved to be successful. The 
Pioneers did not easily allow their scheme to be 
abandoned ; it passed through many vicissitudes, 
and often came before the public with various modifi- 
cations. The example first given by MM. Brame and 


and syndicates seeking concessions, and each succes- 
sive scheme presented a different route, new methods 
of construction, and modes of working. No less 
than 40 different projects were—during the 20 
years following the original scheme—submitted to 
the French Society of Civil Engineers. In 1877 
the prolonged efforts were nearly crowned with 
success. The work was to be entrusted to the 
great French railway companies—an excellent idea, 
since it presented a means of connecting all the 
different main lines, and of establishing one or more 








Flachat was followed later by different engineers | and workmen. There was another reason why the 


city Government was opposed to the metropolitan 
system being in the hands of the great railway 
companies. One of. the evident results of such a 
combination would have been direct connections 
with existing lines and frequent:and easy train 
services between the centre of Parisand the subur- 
ban districts. But such facilities would interfere 
seriously with the largest source of municipal 
revenue—the octroi.. All provisions and most con- 
structive materials, pay a duty for the privilege of 
being consumed, or employed, in Paris. The 


great central stations in the heart of Paris. It enormous sums thus raised of course enable the 
appears a matter for regret that this project could | Municipal Government to continually improve and 





Paris MerropouitaN Raruway CoMPLETED, AND OF AUTHORISED ProvEcts. 


not be carried out; for, if it had been, Paris 
would to-day possess the most commodious central 
railway system of any great city, instead of such 
a system being non-existent. When the International 
Exhibition of 1889 was decided upon, the question 
of a metropolitan railway again became prominent, 
and an elaborate scheme was prepared. The Govern- 
ment was cordially in favour of the undertaking, 
but the Municipal Council of Paris was consist- 
ently hostile. Like the London County Council, 
the Paris Municipal Government is socialistic and 
political ; it holds an unconcealed animosity against 
the policy of the great railway companies, and in- 
sisted that any metropolitan line should bemunicipal. 


If this view had been accepted, no doubt the rail- 
way would have been completed before now, and 
worked with the want of success so often attending 
municipal enterprises. In the end, however, this 
aim has been achieved, partially, at all events, for the 





Metropolitan now practically completed, has been 
directed, and mostly built by municipal engineers 





embellish the capital, but the octroi constitutes a 
very formidable tax on the inhabitants, who would, 
to a large extent, avoid it, if facilities existed for 
them to live outside the boundary. The policy 
has, therefore, become established not to facilitate 
such emigration of the population, and although 


such a policy may be open to criticism, it is 
one expr and adhered to by the Municipal 
Government. The French Government approved 


the principle that the Paris Metropolitan, when 
conseaaads should be so laid out as to lead 
trains from all parts of the country into the 
heart of Paris, and that it should be the con- 
necting link between the different reseaux ; the 
Paris Municipal Council insisted that it should 
be a wholly independent and urban line, involv- 
ing the necessity of changing trains for any journey 
outside Paris, even for travelling on the Ceinture. 
It is true that the conditions of isolation were not 
brought so far as a difference in gauge, but at 
all events, the dimensions of tunnels are reduced, 
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so that the rolling stock of any of the main lines 
cannot pass along the rails of the Metropolitan. 
It is difficult to understand how such a decision 
could have been authorised. So far as its own 
traffic is concerned, the Paris underground railway 
will be of constantly increasing importance, but it 
can never serve as a connection with existing 
lines, as our own Metropolitan has been made to 
do, and in that respect its future usefulness will be 
limited. 

It was under such general conditions that the 
Paris Metropolitan Railway system was decided on, 
and concessions granted. The privilege of work- 
ing the railways was accorded to a corporation 
called the ‘‘Compagnie Générale de Traction,” 
but the works themselves—at least, so far as the 
underground portions were concerned—were to be 
carried out by the Paris Municipal body, which, 
like our own London County Council, had high 
ambitions in the omy. Be It therefore under- 
took—having recourse largely to contractors—to 
execute all the tunnels, covered way, open 
cutting, the viaducts, and the restoration of all 
roads under which the lines would pass; it also 
undertook the construction of station work below 
the ground level, including the platforms. On the 
other hand, the concessionaires were responsible 
for station buildings on the street level, for the 
electric power stations and plant for the produc- 
tion of current for lighting and traction, and, of 
course, for the general equipment and working of 
the line. 

The cost of the municipal part of the under- 
taking has been estimated in a very general fashion 
at a sum of 165 millions of francs for a system of 
not less than 80 kilometres; this is equivalent 
to 6,600,000). for 50 miles, or 132,000/. a mile. 
When it is remembered that the lines are con- 
structed at a very slight depth beneath the surface 
for the most part, involving the deviation and recon- 
struction of sewers, and, in fact, of the magnificent 
underground system of Paris, so far as it is inter- 
fered with by the line of railway, this sum appears 
too moderate. We are informed, indeed, that it 
will be largely exceeded, and if the Paris municipal 
methods resemble those of our own County Council, 
there is no doubt that this will be the case, for the 
former, so far, have worked in the same manner, 
employing contractors partly, and for the rest 
their own engineers and workmen. With the 
natural municipal desire to remain in favour with 
the latter, they have established rates of wages 
higher than those ruling in the open market, 
and not only are these paid to their own workmen, 
but the workmen of the contractors employed also 
participate in the same advantages of reduced hours 
of labour, and increased pay. Municipal socialism 
appears to have a stronger hold in Paris than in 
London. But even if the estimates were not to be 
exceeded, the liability incurred by the Ville de 
Paris for the construction of the Metropolitan 
system will be enormous. There is no cause for 
surprise at the constantly increasing taxes with 
which Parisians are burdened, or that the Ville de 
Paris should be opposed to any measure tending to 
reduce the octroi receipts. On the other hand, the 
concessionaires—the Compagnie Général de Trac- 
tion—has assumed enormous liabilities. Besides 
its immediate outlay, which will be very large, the 
tearm of the concession is for 35 years, a short 
period in which to provide for amortisation of 
capital ; moreover, the gross receipts are to be 
divided between the Ville de Paris and the conces- 
sionaire company in a manner we will briefly de- 
scribe. 

In order to ascertain how large these receipts 
might be, it was necessary in the first place to de- 
cide upon the rates of charges to be made, which 
are to be as follows: The trains will be made up 
of two classes of carr‘ages, and the price of tickets, 
independent of distance, will be 25 centimes for 
first-class, and 15 centimes for the second. For the 
benefit of workmen, tickets at special rates will be 
issued before nine in the morning at a uniform rate 
of 20 centimes ; these will be ‘‘ round trip ” tickets, 
giving the holder the right to return by any train 
during the day. In order to gain a return on the first 
estimated expenditure—the 165 million of francs, of 
which we spoke just now—the Ville de Paris will 
receive from the concessionaire company, the sum 
of 5 centimes for each return ticket sold ; the same 
sum for each second-class ticket, and 10 ¢entimes 
for each first-class ticket. If the number of pas- 


sengers carried during the year exceeds 140 mil- 
lions, the proportion coming to the Ville de Paris 





will be increased by 1 millime per passenger, from 
140 to 150 millions, by 2 millimes for each passenger ; 
from 150 to 160 millions, and so on, by 3, 4, and 5 
millimes ; no increase will come to the municipality 
on any passsenger excess above 180 millions. The 
arrangement appears somewhat complicated, and 
the chances are small that the number of passengers 
will exceed 140 millions for a long time to come, 
taking into consideration the way in which the 
trains are made up, and the conditions of travel. 
We have explained this curious arrangement in 
some detail, because it forms an interesting example 
of municipal enterprise, and one which would no 
doubt be gladly followed by our own County 
Council were it permitted the opportunity. When 
it is remembered that the great railway companies 
of France undertook to carry out this same work 
with the additional advantages of creating a central 
station in Paris and establishing a means of railway 
communication between the different systems, the 
suburbs, and the provinces, which, as we have 
seen, the Paris Metropolitan is not designed to do, 
it will, we think, be realised that a striking 
example is afforded, of the undesirability of plac- 
ing too much power in the hands of the munici- 
pality. 

The plan of the complete Metropolitan Railway 
scheme of Paris, which we publish in Fig. 1, shows 
the undertaking to be one of enormous proportions, 
the entire completion of which is more than doubt- 
ful, especially in view of the fact that some of the 
great railway companies have already completed, or 
are carrying out, extensions which will penetrate 
more or less into the heart of the city. The pro- 
posed Metropolitan system comprises a number of 
principal lines with junctions between each of them 
and three supplementary lines. The first of the 
former, marked A on the plan, and the only one 
with which we are concerned since it is that now 
almost completed, commences at the Porte de Vin- 
cennes, and running in a westerly direction, extends 
as far as the Porte Dauphine at the entrance of the 
Bois de Boulogne ; it is a low-level line for the whole 
of its length, which is a little more than 11 kilo- 
metres ; over this are distributed 18 stations, the 
chief of which are Vincennes, Bastille, Lyon, Hotel 
de Ville, Louvre, Palais Royal, Tuilleries, Champs- 
Elysées, Place de ]’Etoile, Trocadero. It is claimed 
by certain French critics that the line has been 
badly laid out, in this sense, that its principal 
object is to connect the centre of Paris with its 
two great promenades, the Bois de Boulogne and 
the Bois de Vincennes, while the only actual reason 
for constructing so costly a work as a metropolitan 
railway should be to assist traffic in the crowded 
commercial quarters. The second line (B), which, 
with the others, of course, is only projected, will 
commence near the end of the first at the top of the 
Champs Elysées by the Arc de Triomphe, and will 
be at first in tunnel or in open cutting, then on 
viaduct ; it will to a certain extent be a circular 
railway, duplicating the Ceinture at a short distance 
from it. It will cut the first line when passing in 
front of the Lyons and Orleans railway stations, 
without making any junctions with the lines of 
these latter companies, and will terminate at the 
Place de l’Etoile. The length of this line will be 
over 23 kilometres, and it, together with the one 
which has been executed, are the only two of the 
system, the route of which will be clearly under- 
stood by those who are not thoroughly familiar 
with Paris ; the directions of the others are more 
or less obscure. Thus, for example, one of the 
projected lines (C) leaves the Port Maillot, that is to 
say one end of the Bois de Boulogne, and passing 
the circular line, is extended near the Ceinture Rail- 
way, into a district which at the present time is 
only badly served with omnibus and tramway 
lines. This railway would have a length of 9 
kilometres, the same mileage as that of a fourth 
line (D) laid out to run across Paris from north to 
south. It would be unnecessary to attempt any 
explanation of the various branches and connec- 
tions projected to supplement these railways ; 
they are marked on the plan, but it may be 
mentioned, however, that none of them con- 
template direct relations with the exterior of 
Paris. As for the remainder of the scheme, it 
may be mentioned briefly that the fifth line (E) has 
a length of 4 kilometres, and another (F) of 6 kilo- 
metres ; this last named, practically follows for the 
whole of its length, the circular railway to which 
we first referred. Another line (G) was laid out 
on the same course as the actual extension of 


4 





the Orleans Railway, but this has been aban- 


doned; a line (H) is projected to penetrat 
into the catacomb quarter, which is = of ‘the 
most miserable in Paris, and which is practi. 


cally without any means of communication. It js 
at present intended that this railway shall be con. 
structed ; it will certainly be interesting as an 
engineering work on account of the difficulties that 
would be encountered. 

The scheme as elaborated is in tunnel for seven- 
tenths of its whole length ; less than one-fifth is 
in cutting, and the remainder is on viaduct. The 
latter type of construction has been avoided as 
much as possible, in spite of the fact that Parisian 
passengers do not like underground travelling. 
The Ville de Paris has undertaken to deliver to 
the concessionaire company, within a period of 
eight years, a total length of 42 kilometres of 
railway, a contract which will almost certainly not 
be adhered to. But however this may be, the fact 
of actual interest is that the first line of the system 
and some branches are practically completed, and 
that these are essentially adapted to serve as 
Exhibition railways. The engineers who pre- 
pared the general scheme, specified that it would 
be desirable to use a shield in driving the tunnels. 
This recommendation, however, did not meet with 
great success, because of the slight depth of the 
tunnel below the streets, which, moreover, for the 
most part, are more or less filled with sewers, and 
mains for water, gas, compressed air, &c. Largely 
in consequence of these existing works, all of 
which had to be deviated and reconstructed, not 
only has the cost been very largely increased, but 
the traffic in many places has been interrupted for 
a longtime. Although, as we have already said, 
the sections of the tunnels are not large enough to 
admit the standard rolling stock of the main lines, 
the amount of material excavated has been very 
great, as the line is, of course, double through- 
out. The minimum radius adopted for the 
curves is 246 ft., and all curves in opposite 
directions have to be connected by a tangent of at 
least 165 ft.; only one exception to this rule exists, 
at the exit of Place de la Bastille station, where two 
curves of minimum radius are connected by a tan- 
gent 115 ft. long. The maximum gradient is 1 in 
25, and two inclines in opposite directions are 
always separated by a level gradient of at least 
165 ft. long. No level crossings are permitted at 
branches or junctions, which has necessitated a very 
costly construction of special tunnels, generally in 
single line, and similar to those which we recently 
described as having been built on the Champ de 
Mars Railway in passing above or below the princi- 
pal tracks. The stations are on level gradients, 
and when an incline immediately succeeds, the level 
is extended as far as possible in order to facilitate 
the starting of trains. 

We shall, on another occasion, publish a series 
of type sections of the Paris underground rail- 
way, as carried out; meanwhile, we may say 
that the tunnels are built with curved sides, the 
internal width being 21 ft. 8 in. at the rail level, 
and 23 ft. 3.5 in. at the springing of the arch, 
which is 8 ft. above rail level. The height of the 
elliptical arch is 6 ft. 9.5 in., and that of the two 
side walls is 9 ft. 6.5 in. ; these are connected by 
an invert, the lowest part of which is 27.5 in. 
below the rails. The total clear height in the 
centre of the arch is 17 ft.; the invert is built with 
a radius of 67 ft. 6 in., and the thickness of the 
masonry is 19.69 in. in the centre; the thickness 
of the elliptical arch is 21.6 in., and that of the 
side walls about 29 in.; these walls are curved with 
a radius of 39 ft. 4 in. ; recesses are made in the 
side walls on each side of the tunnel, 82 ft. 
apart. The inner faces of the walls are clothed 
throughout with a coating 2 centimetres thick, of 
Vassy cement for the arch, and of Portland cement 
for the side walls and the invert. The whole of 
the masonry is built of the stone employed usually 
in Paris and the neighbourhood, for the foundations 
of buildings ; it is a stone well suited for the pur- 
pose, as it possesses a high power of resistance to 
crushing. The single-line tunnels, which are 
chiefly used for connecting lines, have a width of 
12 ft. 9.5 in, at rail level, and 14 ft. 1 in. at the 
springing, which is 6 ft. 2 in. above rails ; the con- 
struction closely resembles that we have descri 
for the double-line tunnel. The circular arch has 
a radius of 7 ft. 0.5 in., with a thickness of 19.7 in. 
at the centre, and 23.6 in. at the springings; 
the side walls are 8 ft. 3 in. high, and 23.6 in. 
thick, with curved inner faces forming arcs of 
circles of about 39 ft. radius. The invert has 4 
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curved inner face of about 70 ft. radius, and a 
thickness in the centre of -19 in.; the under- 
side has a flat bearing on the ground 16 ft. 3 in. 
wide. 

The stations are of several types ; a few are in 
open cutting, some others are in masonry tunnel ; 
others are in girder-covered way with side walls and 
inverts of masonry, and finally there are the ter- 
minal stations of which we shall publish plans on an- 
other occasion. These latter are arranged practically 
as two stations, of the looped type, one for arriving, 
and the other for outgoing, trains ; they are connected 
by a circular single-track tunnel, but in no case is 
any provision made, although this would have 
been quite easy of accomplishment, to connect 
with any of the main lines, or even with the 
Ceinture. The arched type of station has been 
adopted wherever the water-bearing strata has 
not prevented a sufficiently low rail level; the 
subsoil of Paris is for the most part freely charged 
with water at comparatively slight depths, and this 
was one of the difficulties that had to be overcome 
by means of the shield which has been so success- 
fully employed on many underground works in this 
country. These arched stations have a clear width 
inside of 46 ft. 4 in. at the springing level which is 
4 ft. 11 in. above the rails; they are covered by 
an elliptical arch with a rise of 11 ft. 6 in. in the 
centre, and are made with an elliptical invert, the 
lowest point of which is 27 in. below the rail ; 
the total height is 18 ft. 8 in. The invert and 
the side walls up to the platform level are 
covered with a coating of Portland cement; the 
rest of the arch is lined with glazed bricks or tiles 
which will largely assist the electric lighting of the 
stations. The standard length of the platforms is 
246 ft., which will accommodate trains of six 
carriages, the length of each carriage being 39 ft. 
The level of the platform approximates with that 
of the footboards of the carriages ; at first it was 
decided to make these platforms 33 in. above the 
rail level, but this was afterwards increased to 37 in. ; 
they are 13 ft. 1 in. wide, with a transverse slope 
of about 1 in., and they are carried on counter-arches 
and brick piers built at right angles to the access of 
the tunnel. 

The stations built with girder-covered way have 
aclear width of 44 ft. 3 in.; this structure is carried 
on side walls connected by an invert of similar form 
to that used in the tunnels. The structure consists of 
aseries of girders with small arches turned between, 
as is illustrated in the engravings which we publish 
on page 641. The ends of the girders rest on hard 
bedstones, and between these the face of the walls 
is chamfered to an angle of 45 deg., the work being 
finished with stene-facing ; the main girders are 
connected by a series of longitudinal beams, which 
are shown clearly in the illustration. The un- 
derside of the arches turned between the main 
“geen will not be concealed, and, indeed, will 

used as a decorative feature in the interior 
of the station. 

For the terminal stations a combination of the 
arched type has been adopted, together with single- 
track tunnel. We shall see, however, that some 
special constructions have been found desirable to 
meet particular requirements, partly in connection 
with the Exhibition service. As we have already 
said, the station buildings had to be constructed by 
the concessionaire company, and not by the Ville 
de Paris, although, of course, the designs were 
approved by the latter body. The principal con- 
ditions to be filled in these buildings were—easy 
access for the public, ample communication between 
the street and platform levels, and that they 
should not be so conspicuous as to interfere 
with the harmonious perspectives of the streets. 
For the following data on this subject, we are in- 
debted to Mr. Hervieu, Conducteur des Ponts et 
Chaussés, and chief of the technical service of the 
Metropolitan Railway. Speaking generally, themeans 
of access to the station consists of a stairway starting 
at the street level and leading to an underground 
gallery containing the ticket offices, and with openings 
to other staircases and footbridges connected with 
the departure and arrival platforms ; in many cases 
Special staircases are also provided leading direct 
from the arrival platforms to the street. It seems 
as if a single entrance, such as is in many 
cases provided for stations where the traffic will be 
extremely heavy, will be found insufficient if the 
Metropolitan is to be as crowded as is generally 
Supposed. -It' is to be regretted that no subway 


and which-also are at a low level ; passengers going 
from one line to-the other will therefore be obliged 
to make use of an unnecessary and fatiguing number 
of stairs. 

In the construction of the line now nearly finished 
many serious difficulties have been encountered and 
successfully overcome, thanks to the skill of the engi- 
neers in charge of the works, Messrs. Bienvenue, 
engineer-in-chief, ouéz, assistant engineer, and 
Biette, Locherer, and Briotet, resident engineers. 
On the line of railway six main sewers of large 
dimensions were met with ; the principal of these, 
called the Rue de Rivoli collector, which runs along 
the whole length of the street of that name, had to 
be removed and — by three new sewers ; 
these important works were preliminary to the con- 
struction of the railway, and it was found impos- 
sible to execute them, except by open cutting, 
although it was the original intention that the whole 
of the work should be completed without interfer- 
ing with the street traffic. On other parts of the 
route the levels have been such that the railway 
could be constructed above or below the col- 
lectors. 

The tunnel was made either by driving with the 
help of a shield or by ordinary headings ; wherever 
it was possible, the cut-and-cover system was 
adopted, as shown in Fig. 6; but, unfortunately, 
the conditions were such as not always to permit 
the excavation of the ground and building of 
the tunnel in this manner. It was nowhere 
necessary to drive underneath existing build- 
ings, which diminished the risk of settlements. 
These, however, unfortunately, have not been 
very rare, and on the Place de la Concorde, as 
well as in other places, it was necessary to stop 
all traffic temporarily in order to readjust the 
surface levels of the streets, which had. become 
seriously affected by the tunnelling operations be- 
neath. Several types of shields were adopted ; 
some of these were of the full section of the 
tunnel, and were made of a series of rings. In 
other instances, the shield only protected the 
arched portion of the tunnel which was constructed 
under this shelter, the side walls and invert being 
built by the aid of headings. In every case, as soon 
as the arch was constructed, the wholeof the earth was 
removed by means of wagons hauled by an electric 
locomotive and brought beneath an electric - hoist, 
of which we give an illustration, Fig. 4; by this the 
earth was raised into wagons and carried to some 
convenient dumping ground. When it was not found 
expedient to use the shield, more ordinary methods 
of tunnelling were adopted. In certain places an 
advance heading, about 6 ft. 6in. high, at the invert 
level, was driven ; this was followed by a second 
heading driven above the first one and separated 
from it by a thickness of 18 in.; the arch was then 
built, utilising the upper surface of the ground to 
retain the centring. At intervals of 33 ft., open- 
ings were made in the floor of the upper heading to 
discharge the excavated earth into wagons placed 
below. As soon as the arch was completed, the 
ground separating the two headings was broken 
down and lateral excavations were made in short 
lengths, to construct the side walls, care being 
always taken that sufficient solid ground was left 
between the lengths of side wall to support the 
arch in safety. 

(To be continued.) 








MODERN FIELD ARTILLERY. 
(Continued from page 609.) 

Tue Scunemwer-Canet System. 
75-Millimetre (2.952-In.) Gun, Long Type, on 
Carriage with Trail Spade and Hydraulic Recoil 
Cylinders (Figs. 125 to 136).—The following are 
particulars : 


Weight of gun se .. 833 kilogs. (734 Ib.) 
2 carriage ... os See es) LE 
Pi projectile sea 6.5 ,, ag 

Muzzlevelocity ...  ... 660m. (1837 ft.) 

Energy of projectile ... 104 t.-m. (346 foot-tons). 


This type contains the following chief modifica- 
tions: The breech is opened in one action; the 
carriage embodies a device for lateral training ; 
the trail is fitted with an elastic spade and a trail- 
shoe ; the fitting of the gun in the cradle is not the 
same as in the preceding model : the recoil cylin- 
ders form part of the cradle, instead of recoiling 
with the gun. Recoil is reduced owing to the com- 
bined action of an 5 ogee cylinder, aspring recu- 





communications are provided between those stations 
Which adjoin the stations of the Ceinture Railway, 


perator, and an elastic Sag ag nder the 
maximum angle of 20 deg. the range is 8 kilo. 


on the ground is 1.200 metres (47} in.). The gun 
goes through the axle, so as to reduce the rising up 
of the system and give it the required stability, 
notwithstanding the slight distance between the 
wheels. When it is required to transport the 
material from one place to another, the gunis given 
the maximum positive angle, so as to prevent the 
muzzle from coming in contact with the ground 
on ing through ditches. 

he is of forged and hardened steel manu- 
factured to the requirements of the French ord- 
nance regulations. It is 2.470 metres (97.240 in.) 
in length, and is built up of three parts, the tube 
in which the breech-block is screwed, a jacket over 
about half the length of the tube, and a chase coil 
fitted in with tongue and groove. The force of 
recoil is ‘aneuuitted to the recoil cylinders from the 
jacket, there being, therefore, no unbreeching effort 
to counteract. The jacket carriesa certain number 
of. parts forged in one piece with it, namely, the 
lugs which hold the recoil piston-rods and the re- 
cuperator-rods, the flanges that act as guides in the 
cradle, the T-shaped guide for lateral training, and 
the hinge which carries the breech-block. The 
breech-block seating is made with two threaded 
parts and two interruptions. 

The breech-closing device contains but a limited 
number of pieces, and these are strong and of 
simple shape; they are easily put in place and 
removed by hand, no tool — required. It pro- 
jects but little over the rear end of the gun. Firin 
takes place by percussion, the striker being cocke 
automatically ; the gun can also be fired by elec- 
tricity. The carriage has an hydraulic recoil and in- 
dependent spring recuperator. It is fitted with a 
spade piaced half-way between the carriage axle 
and the trail end. The spade is made with an 
elastic joint. According to the hardness of the 
ground, it penetrates more or less by varying the 
length of the traction-rod with a key. During 
transport, it is raised and hooked on to the trail. 
The recoil of the gun on the carriage has been 
limited to .300 metre (11.811 in.); this was the 
maximum that it seemed possible to obtain with 
a direct-acting spring recuperator made indepen- 
dent of the recoil cylinders, the liquid in these 
being under no pressure when the gun is not in 
action. This length of recoil did not prevent the 
recoil of the carriage owing to the power of the 
gun compared to its weight, but this model, as it 
stands, contains improvements which allow the 
lateral training to be rapidly rectified, and the firing 
of eight to ten aimed rounds per minute. The recoil 
pistons are not made tight ; the recuperator springs 
require no regulating, and the system of connecting 
the gun to the carriage is very simple. 

The axle is made with a wide opening in its centre, 
in which the cradle is placed (Fig. 130); the latter 
is made with two trunnions, round which it pivots, 
carrying the gun with it. The axle journals are 
conical, and ina straight line ; the wheels are lubri- 
cated through the centre, so that they need not be 
removed.. The gun-metal cradle is fitted with the 
recoil cylinders, the seatings for the vertical trun- 
nions and the lugs for fixing the recuperator 
casings, and the sight and scale. The two recoil 
cylinders are placed laterally in a line with the 
centre of the gun, so as not to create diagonal fric- 
tion of the latter in the cradle. The recuperator 
springs work in compression ; they are contained 
in steel casings joined to the cradle by collars. 
The trail is built up of steel plates; it is made 
with two brackets and two stay-plates, the latter 
hollowed out to allow a free recoil for the gun. 
It carries in front the jointed supports on the axle, 
and in the rear the trail-plate which rests on the 
ground ; it is, moreover, fitted with all the requi- 
site accessories. When in battery, the gun and 
cradle are balanced on the axle. To obtain the 
required elevation, the cradle is made to turn by 
means of a crank which operates a curved rack 
fixed to the cradle through an endless screw and a 
inion, The crank, endless screw, and pinion are 
eld in a support bolted on the right-hand bracket. 
A camiiied sakes to regulate the pressure on 
the endless-screw wheel, the latter being driven by 
friction ; thus the junction of the gun with the 
carriage is not too rigid, yet sufficiently so to pre- 
vent any deviation that might be caused by acting 
on the firing line. For transporting the material 
from one place to the other, the is buckled on 
the carriage, the breech-end being lowered, and 
thus the mechanism suffers no shocks. 





The gun is trained laterally, as is customary, 


metres (65 miles). The distance between the wheels | 
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with the help of the trail lever; in this model, 
however, two small sights have been added on the 
axle, which give a central sighting line, and enable 
the man at the trail to replace the gun in the re- 
quired direction when a round has been fired. The 
gunner has then only to give the gun aslight lateral 
displacement on the carriage, by means of a hand- 
wheel and an endless screw, which engages a hori- 
zontal sector ; with this device the gun can be made 
to pivot through about 2 deg. on each side. 
The handwheel is fitted on an arm fixed to the axle, 
and the sector is made movable over a dovetailed 
arc. The gun slides, during recoil, in a T-shaped 
groove, which joins it to the system, while it does 
not prevent its displacement. The wheel-brake 
consists of a cross-piece fitted with shoes ; two sus- 
pensions under the trail ; two bars and two crank- 
nuts carried: in the axle supports. The brake is 
only used occasionally during firing: The gun is 
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sighted by means of a scale and sight placed on the | taneously. A small oscillating level is provided to 
right side of the cradle, at a sufficient height, so | rectify elevation in quick firing. 


that the gunner has not to stoop when he sights 


To maintain the carriage in perfect working order 


the gun; sighting and loading take place simul-' it is only necessary to keep it clean and well lubri- 
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cated. Leakage of liquid from the recoil cylinders 
18 not to be feared ; it could only take place through 
the glands that surround the rods, and these are 
easily kept quite tight. The recuperator springs 
being regulated in advance to run out the gun com- | 
Pletely under the greatest firing angle, they are| 
submitted to only moderate action, and require | 
no attention during firing. The surfaces against | 
Which there is a sliding action, remain uncovered | 
only during the time recoil lasts. The limber is| 
Practically similar to that of the preceding type. 


75-Millimetre (2.952-In.) Gun, Long Type, on 
Carriage with Hydraulic Recoil, and Spade under 
Axle or at End of Trail (Figs. 137 and 138) : 


Weight of gun 330 kilogs. ( 727 Ib.) 


” carriage ... ose ” ” 
a projectile cera, \ Maen 143 ,, } 
Muzzle velocity. 550 m. (1804 ft.) 


Energy of projectile... “102.5 t.-m. (341 foot-tons), 

In this specimen the gun is fitted at its lower 
part with a bearing soleplate which slides, during 
recoil, in a gun-metal guide fitted to the carriage. 





The guide contains the recoil cylinder and the 
recuperator ; it pivots horizontally on the axle, 
thus allowing a lateral deviation of more than 
3 deg. on each side. For elevating the whole 
system, formed by the gun, the guide, and the axle, 
pivots to the carriage brackets, with the help of a 
hand crank, an endless screw, a friction wheel, a 
square pinion, and a toothed sector. The recoil 
eylinder allows a longer recoil than in the preced- 
ing models, so as to reduce the rising of the car- 
riage when the gun is fired. The recuperator 
consists of a multiplying piston, loaded with Belle- 
ville springs ; the opening of the ports in the recoil 
cylinder is regulated by a central rod with varying 
section. 

At first the carriage was fitted with a wide aa 
under the axle, but this was later on replaced by a 
wide trail-spade which worked better. In order to 
endeavour to still further reduce lateral deviation, 
this type has been tried with two small plough- 
shares placed under the axle, and which acted in 
conjunction with the trail-spade ; this gave the 
carriage three bearing points in the ground and the 
arrangement worked well. 

Two seats have been added for the gunners, and 
the experiments demonstrated that the muzzle 
velocity for this particular type could reach 480 
metres (1575 ft.) without inconvenience to the 


gunners. 
In short, this was the first model which embodied 

a long recoil for the gun, the carriage being non- 

recoiling, rising but slightly, and in which seats 

were provided for two gunuers. 

75-Millimetre (2.952-In.) Gun, Long Type, on 


Carriage, with Hydraulic Recoil and Trail-Spade 
(Figs. 139, 140, and 141) : 
Weight of gun 396 kilogs. (873 Ib. 
oe so is «» 642 ma ") 
cs projectile oe a 
Muzzle velocity _... oak 550 m. (1804 ft.) 
Energy of projectile ...100 t,-m, (333 foot-tons), 


In this type the special objects were to design a 
carriage adapted for quick and precise —t In 
order to prevent rising of the wheels and lateral 
deviation of the gun produced by the percussion 





when firing, the gun is connected to the carriage by 
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WITH HYDRAULIC BRAKE. 



































a hydro-pneumatic recoil cylinder. Owing to the 
length of recoil and to the weight of the gun, the 
effort on the carriage when the gun is fired, 
is too slight to cause the wheels to rise. Conse- 
quently, under the usual conditions of field service 
and on any nature of ground, each round produces 
a recoil of only a few centimetres without increased 
penetration of the spade, or rising of the carriage. 

This type contains besides all the canines 
appliances deemed most advantageous for quick- 
firing artillery ; the cartridge-case is metallic ; the 
breech opens in one action; the empty cartridge- 
case is withdrawn and the striker is cocked automati- 
cally ; the gun can be displaced on the carriage for 
lateral training ; the sights are placed laterally on 
the cradle, which facilitates laying the gun during 
return and loading; sights enable the gunner at 
the trail lever to place the gun in position, &c. 
These advantages, joined to the stability of the 
carriage, allow the gun to be so quickly served that 
it can fire 16 aimed rounds per minute. 

The gun is of steel of the standard quality. It 
consists of a tube, strengthened in the rear by a 
jacket, and in front, up to the muzzle, by coils. 

his construction has been chosen in order to 
strengthen the system followed for guiding the 
gun, and to render the latter heavier, so as to 
reduce the effort on the carriage caused by firing ; 
it has, morever, the advantage of increasing to a 
marked degre2 the coefficient of security in case 
Ss charged with high explosives should 

urst in the bore. 

chase reduces the heating of this part of the gun 
during rapid fire. The tube is made to butt against 
the rear end of the jacket to which the recoil piston 
is jointed. The jacket does not have to withstand 
any longitudinal effort ; both it and the chase coils 
are made with guiding flanges which project on 
each side of the gun, and are not liable to sustain 
any damage. These guides extend over a length 
of 2 metres (78.74 in.), and during recoil they 
remain constantly engaged in the cradle; this 
reduces friction, and insures a regular return of the 
gun, whatever be the firing angle. 

The carriage is in two parts ; the larger, which 
is held on the axle, is fitted at the rear with a rigid 
trail-spade ; the smaller part carries the cradle on 
horizontal trunnions, and is made to pivot laterally 
on the larger part of the carriage. ‘The cradle in 
which the gun slides is in one piece, and is made to 
contain the liquid and air cylinders of the hydro- 
pneumatic recoil system. The cradle is of tempered 
gun-steel ; the grooves in which the flanges slide that 

uide the gun, are lined inside with brass. On the 
foft-hand side of the cradle are placed the scales 
and sights. The rear end of the guide is connected 
with the training mechanism. The liquid cylinder 
is placed near the gun, and immediately below it. 
The recoil piston is joined to the rear of the gun by 
an elastic joint, the bushes being made absolutely 
tight. When the gun recoils the liquid is forced 
into the air cylinders at the sides, by raising loaded 
valves. It compresses the air, and this limits the 


Besides this, the coiling of the | wit 
































When the recoil is spent, the 
compressed air exerts a pressure on the liquid and 
forces it to return through small ports in the liquid 
cylinder, which causes the return of the gun in two 
or three seconds, and with equal smoothness, what- 
ever be the firing angle.. During the time taken by 
the gun to return, it is loaded and set, so that no 


recoil of the gun. 


time is lost in serving it. Besides the cylinder 
covers which limit the air space, diaphragms are 
provided, which separate the air from the liquid upon 
which it bears, and which is under an equal pres- 
sure. Escape of air cannot, therefore, take place. 
In exceptional cases, however, if there was such an 
escape, the joints are easily repaired or replaced, 
and two men can recharge the air cylinder in a few 
minutes, with the help of a small pump, which 
forms part of the accessories of a battery. The 
device for checking recoil requires no attention and 
runs no risk, unless—as would be the case for the 
gun itself—it happened to be destroyed by the fire 
from theenemy. Repairing of the joints is quite 
an exceptional operation, but it is easily carried out 
from the stores supplied with each gun, and does 
not require any special skill on the part of gunners. 

The smaller part of the carriage is of gun-metal, 
and it carries the cradle trunnions. It is held 
on the larger part by circular clamps, and a 
pivot on which it is movable to correct devia- 
tions in training, but which holds it firm during 
firing; it can easily be taken to pieces. The 
larger ae of the mounting consists of two brackets 

ith the edges brought down, joined together by 
top and bottom trail-plates and stay-bars ; in the 
rear is fixed a strong spade, the top part of which is 
bent horizontal, to prevent the trail from ploughing 
up the ground. Owing to this arrangement the 
trail is always displaced easily. This part of the 
mounting is, moreover, fitted with the setting 
mechanism, various other devices, and with the 
wheel drag. The axle is of tempered gun steel ; 
it is held on top of the brackets, and the journals 
are lubricated through the centre, this rendering it 
unn to remove the wheels. It is fitted 
with two seats suspended on springs. The right- 
hand seat is provided with a small auxiliary sight, 
which enables the gunner at the trail to set the 
carriage in a line with the target. 

The gun-training sector is in the plane of the 
carriage and turns on an axle at the rear of the 
axle ; it is driven by means of a crank, an endless 
screw, a helicoi wheel, and a pinion. The 
endless screw and the helicoidal wheel are placed 
in a casing which protects them from dust and 
accidental shocks. The helicoidal wheel is not 
keyed on the training shaft, but drives it through 
a et spring; this gives a certain elasticity 
to the system and = the mechanism against 
shocks caused by the firing and the jolting during 
transport. When it is required to shift the matériel, 
the gun is strapped to the carriage at the breech 
end, to insure the safety of the training mechanism. 
The top part of the sector is fitted with a dove- 
tailed slide, made to travel laterally through an 





endless screw worked by a crank. The slide is 
joined. to the cradle by means of a spherical head 
that moves in a groove ; it causes the lateral dis- 
lacement of the cradle as well as its elevation. 
he cradle and gun being balanced when the gun 
is run out, the training is rapidly and smoothly 
effected. 
(To be continued.) 





HAND AND MACHINE LABOUR. 
(Continued from page 428.) 

Woopwork.—Doors, Winpow Frames, &¢. 

Some time ago a trade union strike was ordered 
because an attempt was made to introduce Ameri- 
can-made door and window frames into this country, 
the British workmen refusing to erect the imported 
goods in their position. We do not propose to 
enter into the question as to whether such workers’ 
action was justifiable; but the fact proves that 
something is to be learned from a study of Ameri- 
can conditions, for goods are only imported when 
they cannot be produced at home in suflicient 
quantities or at the same low price. The facts 
brought out in the report before us are, there- 
fore, specially interesting. We take first a cherry 
five-panel door, 3 ft. by 6 ft. 6 in., having solid 
panels, veneered rails and stiles, and the general 
results are given in Table LXXXVII. In the 
old method the complete door was the work of one 
carpenter earning 8s. 4d. per day of 10 hours, while 
33 are engaged under the machine system, many 
of them earning 50 per cent. more wages, the labourer 
even getting 8s. 4d. per day. Not only were the 
saws driven by steam power, but planing, mortic- 
ing, boring, sand-papering, &c., were done by 
machine power, and thus the time taken per door 
is reduced from 27} hours to 10} hours. The 

Taste LXXXVII.—Production of 50 Cherry Doors 

3 Ft. by 6 Ft. 6 In. 


Mode of Production. Hand. Machine. 
Date... ner el ae 1857 1895 
Number of different opera- 

tionsinvolved ... cos 18 21 
Number of workmen em- 


ployed ... née sai 1 33 
ree of hours worked 1385h.0m. 510h. 0m. 
yp of labour bee .. 277 dols. 191.62 dols. 
ve rate of wages 
ome at bie oe ei 20 cents 37 cents 


men, too, have profited, as their “ear wage has 
increased from 10d. per hour to 1s. 6d. per hour, 
and yet the cost of the door is still much less—under 
4 dols. 

In the case of 50 white pine doors the result is 
still more remarkable. Here, again, instead of one 
man, ten were needed for the 18 operations, and 
instead of 500 hours, the 50 doors were completed 
in 56 hours, while the labour cost for the 50 doors 
was 11.30 dols. against 112.50 dols. Each door 
thus cost only 113d., against nearly 9s. 4d. Here, 
the rate of wages was about the same, the hand- 
made doors being manufactured in 1894 and the 
machine doors in 1895, so that the aifference 
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in time and cost is purely due to the adoption of 
mechanical methods. : ; 

In dressing lumber— planing, grooving, and 
tongueing—all operations now done by machine in- 
stead of hand, we have a reduction in time from 
142} hours to 2 hours 20 minutes for 1000 ft., and 
the cost has been reduced from 21.37 dols. to 0.54 
dol., or from 88s. to 2s. 3d., although the wage 
formerly was only 6s. 3d. per day, against from 
10s. to 12s. for sawyers, and 6s. 3d. for labourers 


W. 
he making mahogany moulding with a specially 
designed machine, the cost is reduced to one-twenty- 
fifth what it formerly was, while wages have been 
nearly doubled. . Thus, in 5 hours, work. is done 
for 4s. 10d., which, in 1858, occupied 170 hours, 
and cost over 51. The worker to-day gets 9s. 8d. 
for his day’s work, against 6s, 3d. under the old 
system. ; i f ; 
In yellow pine moulding the result is still 
more marked. With hand labour it required 
187} hours to make 1000 ft. of cornice mould- 
ing of the ordinary O. G. pattern, while now it 
is done with a steam-driven machine in 2 hours 
18 minutes. The wage is about the same, con- 
sequently the cost is reduced from 28.12 dols. to 
97 cents, or 1s. 14d. for the 1000 ft.—a very re- 
markable result, 
Taste L XXXVIII.—Production of 50 Pairs Yellow 
Pine Window Sashes. 


Mode of Production. Hand. Machine. 
Date... Si xs = 1891 1894 
Number of different opera- 

tions involv ‘ ont 11 
Number of workmen em- 

ployed sso sce eee 1 14 
Number of hours worked 312h. 30m. 30h. 30m. 
Cost of npg ae ... 46.87 dols. 3.70 dol. 
Average rate of wages per 

on see Keg a 15 cents 12 cents 


In Table LX XXVIII. we give the general results 
for 50 pairs of yellow pine window sashes with six 
10 in. by 15-in. lights in each sash. The carpenter in 
1876, with saw, plane, chisel, hammer, and a bit 
of sand-paper, worked steadily, perhaps wearily, 
on for 31 days at 6s. 3d. per day, and produced his 
50 sashes one after the other. In 1894, 14 sawyers, 
planers, machinemen, sash maker, with sawing, plan- 
ing, tenoning, morticing, and ‘‘ relishing ” machines 
did the same work in the fraction of a day, for the 
combined time of the 14 men is only 30} hours. The 
labourers got 3s., and the others from 4s. 2d. to 
6s. 3d. and 7s. per day. The average wage is lower 
because a greater proportion of less skilled labour 
is utilised, but the net result is that the sashes 
are now made for about 4d. instead of 4s. each. 
The putting together cost only 1s. 3d. for the 50 
sashes. 

We take now window frames 2 ft. 10 in. by 6 ft. 
10 in. for brick houses. Here also the old time 
carpenter worked with the usual hand tools, being 
. paid 1.50 dols. per day of 10 hours, and the time 
taken for 50 of the frames was 383 hours 20 minutes, 
the labour cost being 57.50 dols. Under the 
modern machine system there are 13 machine ope- 
rations, giving employment to 14 men. There are 
saws, planers, dado machines, boring machines, and 
the like. The most of the workers get 2.50 dols., 
the labourers 0.75 dols., but as the time taken is 
less than a fourth, or 924 hours, the work, notwith- 
standing the higher wages, is done for less than 
half the cost—25.10 dols., or for about 2s. per 
window. With windows of the same size for frame 
houses, the difference is still greater and the cost 
much less—1s, 6d. per window. 


MarcuHeEs, 

The story is told against the Scotchman that he 
only uses his own matches when he has ascertained 
that all his fellow travellers have none ; but when 
itis noted that 100 gross of boxes of matches can be 
made for a labour cost of 13s. 6d., it seems remark- 
able that even the English fellow traveller should 
not have a box ! Here the introduction of machine 
methods has decreased the cost of manufacture to 
one-eighth the amount of 1844, Inthe machine pro- 
cess there are ten operations against four by hand, 
machines being used to cut the wood into splints, 
to place them in the dipping frame, to dip them in 
the sulphur and composition and to remove them 

m the frame and even to put them into boxes—a 
marvellous series of operations. All these opera- 
tions are done for 1,440,000 matches in less than 
tight hours, and then the packing, done by six 
females, takes 21 hours 49 minutes. Obviously a 


for making the matches—about 1s. per 100,000— 
9d. goes for packing and only 3d. for the actual 
work of manufacture. The cost of making the 
matches by hand was in 1844, about 7s. 6d. per 
100,000, or nearly eight times more. The wages, 
too, are much higher now; even the female packers 
get 4s. 2d. instead of 3s. 4d. per day of 10 hours in 
1844, 
TIMBER. 


Timber enters so largely into structural opera- 
tions that it is important to note that at the present 
time poplar boards can be produced by machine 
methods, at one-eighth of the cost involved, also at 
the present time, by hand methods exclusively, 
the rate of wage in both cases being the same. 
With white pine boards the difference is more 
remarkable, for in 1854 100,000 ft. took 16,000 
hours to produce, as compared with 272 hours 
in 1896, the relative labour cost being 533/., as 
compared with a little over 10/. It is not pos- 
sible to make comparison of the various processes 
involved—there were nine by hand and by 
machine, but circular and band saéws have made 
an enormous difference, as compared with the 
primitive jacksaw, and it is obvious that if the 
timber of a colony is to be cheaply harvested the 
only successful method is by large mechanical 
plants. 


PiumsBers’ Work. 


stances where the time taken and the labour cost 
now is only a twentieth or a twenty-fifth part of 
what it formerly was: for instance, in the matter 
of tapping and threading a cast-iron pipe, a very 
frequent operation, the time taken for 100 ft. of 
1-in. pipe is now 1 hour 5 minutes, instead of 26 
hours 40 minutes, when the stock and die only was 
used ; wages are about the same, and thus the labour 
cost is reduced from 4 dols. to 16 cents or from 
16s. 8d. to 8d. To take another and very different 
product—30-gallon copper range boilers—we find 
that in 1855 two coppersmiths earning 7s. 6d. per 
day took 1800 hours with primitive tools—hammer 
and stake—to make 100; whereas to-day 12 workers, 
four of them with only 6s. 3d. per day, with the 
assistance of hydraulic press, power saws, &c., make 
the 100 boilers in 54 hours. Soldering and brazing 
is now done with the help of steam blowers, &c., in 
16 hours, against 800 hours. The time in 1855 was 
nearly 33 times that now required, while the labour 
cost was about 27 times greater, having been 
285 dols. against 10.70 dols. 


THe ReEsvutt or THE LINOTYPE. 

In regard to printing, it is interesting to note 
the result of the introduction of the linotype upon 
the cost of typesetting. As is perhaps well known, 
the printer’s measurement is in ems—there are, for 
instance, 25 ems in this line of ENGINEERING, and 
2385 ems ina column of this type. Now, in one 
case, the compositor, according to the Government 
report before us, was, when working by hand, paid 
1s. 8d. per 1900 ems, and 100,000. ems were set by 
10 workers in 127 hours; so that to earn 1s. 8d. the 
men worked 1.27 hours, roughly 1} hours, and thus 
the wage was 1s. 4d. per hour. Now the linotype does 
the same work in 38 hours 16 minutes, or in a little 
more than one-fourth of the time, and the wage is 
at the rate of 10s. 6d. per day of 10 hours. In 
addition, the linotype does the work of stereotyp- 
ing. The comparative cost is 9.76 dols,, against 
41 dols., showing a reduction to quite one-fourth, 
rather more than was the case with the time occupied. 
This example is one of the most unfavourable com- 
parisons to the linotype. In Table LXXXIX. we 
give the results of another case : 


TABLE LXXXIX.—Typesetting by Hand against Lino- 


type Machine. 
Mode of Production. Hand. Machine. 
ate... eed ee be 1896 1896 
Number of different opera- 
tions involved ... 2 4 


Number of workmen em- 

Last beg wees: gel 21 4 
Number of hours worked 177b.0m. 22h. 28m. 
Cost of labour... 46.00 dols. 5.68 dols. 

The average wage is about the same, Is. 1d. per 
hour ; and it will be seen that with only four men 
the work has been done in about one-eighth of the 
time and one-eighth of the cost. This is at book 
work. With newspaper typesetting the time taken 
is only froma seventh toa Bfth of what it is by hand 
—a special advantage in news production, where 


In plumbing work it would be easy to find in-|¥ 


eens 
The decrease in cost is almost in the same propor- 
tion. 

The introducton of the printing machine instead 
of the old hand press, has had an equally marked 
effect. We find in the case of magazines, for in- 
stance, that work which formerly took 3170 hours 
is now done in 14 hours 56 minutes, while the labour 
cost is reduced from 61l. to 19s. 3d. In print- 
ing newspapers the difference is equally marked, 
the time having been reduced in one case from 3660 
to 184 hours, and the labour cost from 90l. to 
26s. It is therefore the more surprising to note 
that in some cases in America the old methods are 
still adopted, costing 401. where 11. would do the 
work with modern plant. These results, alike in 
typesetting, and printing, show how cheap books, 
magazines, and newspapers have been made pos. 
sible, without affecting the wages of the operatives, 


(Zo be continued.) 





AUTOMATIC ELECTRIC SIGNALS AT THE 
PARIS EXHIBITION. 

On page 508 ante we gave a plan of the Paris Exhi- 
bition ground. Circulation within the area will be 
facilitated by the electric railway shown in the accom- 
panying plan (Fig. 1). This railway will be signalled 
automatically, and, of course, electrically, on the well- 
known system in use on the Liverpool Overhead 
Railway (see ENGINEERING of February 10, 1893, page 
163), which has been in successful operation for seven 
ears. This system, it will be remembered, was 
worked out by Mr. I. A. Timmis, M. Inst. C.E., of 2, 
Great George-street, Westminster, S.W., who is now 
assisted by his eldest son and partner, Mr. E. W. 
Timmis, Assoc. M. Inst. C.E. The French patents 
are taken out in the joint names of Mr. Timmis and 
Monsieur A. Lavezarri, member of the Society of Civil 
Engineers of France, of 42, Rue Blanche, Paris, a 
well-known engineer, who has carried out the arrange- 
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Exhibition, which is now in successful operation. 
The order was placed by La Compagnie des Transports 
Electriques. 

The installation was shown on February 7 and 8, 
in complete working order, at the works of W. R, 
Sykes’ lnterlocking SignalCo., Limited, Clapham, 8. W., 
when everything passed off satisfactorily. Represent- 
atives from the London and leuth. Wleskenn ; Great 
Northern ; Great Eastern ; London, Brighton, and 
South Coast; and Waterloo and City railways were 
present: 5 

The Western Railway of France have already intro- 
duced the “ Timmis-Layezarri” system on their line 
for non-automatic working, and have purchased the 
right of using the patents on their lines, ’ 
he Exhibition Railway, which is circular and sin- 
gle-line, of about two miles in length, has four places 
or points which require signalling fF ig. 1). Thereare 
five stations. Each point is provided with a si 
(Fig. 2, page 648), which is of the dise type, fitted in 
an iron framework, closed in front with clear glass 
and behind with opal glass. A powerful light with 
reflector illuminates the opal glass at night, so that the 
signal is equally visible by day and bynight. Thearm 
consists of fine red calico mounted on a light frame, 
and is operated by a small long-pull electromagnet 
(Figs. 3 and 4), supplied with current either by twelve 
Leclanche cells; or, if accumulators, five cel This 


magnet will give, if necessary, a pull of about 151b, 
with a 4-in. range. ’ 
Each signal has two electricul contacts fitted near 








king machine is needed, for of the labour cost 


the first paper ‘“‘out” has immense advantages, 


the rails on the outer side ; one close to it, which is a 
breaking-contact (Fig. 9, page 649), and the other 
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(Fig. 10), somewhat in advance, which is a making- 
contact. 

Each train is fitted with a long striking-bar (Figs. 5 
and 6, above) parallel to and projecting from it. 
Each contact is provided with an arm or hanger (Figs. 
15 to 18) projecting vertically downwards. As the 
train passes a contact the bar strikes the hanger ; and 
if a breaking-contact, the electric circuit, which goes 
to the electromagnet at the signal, is broken and the 
signal-arm goes to “danger” automatically ; if a mak- 
ing-contact the electric circuit is closed and the signal 
goes to “‘ line clear.” 

The Liverpool installation is worked on the absolute- 
block system, or on the principle of ‘‘ absolute auto- 
matic working”; but the Paris one will, at all events 
for the present, be worked on the permissive-block or 
** permissive automatic-working” principle, except the 
section in which statior A is situated, which will be 
worked absolutely. Insofar, however, as an absolute 
system can easily be converted into a permissive one, 
and a permissive cannot, obviously, be converted into 
an pill ro the absolute system will be first described 
“ae : Fig. 11 = t C read 

erring to Fig. 11, sup a train a to 

to B, tie line and the signals at ‘line clear.” 
On ing signal 1 the train operates breaking-contact 
2, the local circuit is broken, and the signa F onge to 
*‘danger” by gravity. At the same time (see Fig. 12) 
the local circuit is cut out and the line-wire circuit is cut 
in by means of switch 4 at the signal. A switch 5, 
worked by the signal arm, also closes the line-wire 
circuit ready for lowering the rear signal. It must be 


noted that 5 is only closed when the arm is at 
** danger.” 
The train then passes making-contact 3, and operates 





it, completing the line-wire circuit and lowering (5 
being closed) the rear signal to “‘ line clear.” 

On leaving B the train puts signal 6 to ‘‘ danger” by 
— breaking-contact 7. On ing making- 
contact 8 the current passes through a switch closed 
by 6 at “danger” (as above described), and lowers 
signal 1, On 1 being lowered the line-wire circuit is 
again cut out and the local circuit cut in, so holding 1 
at “line clear” until breaking-contact 2 is again ope- 
rated by the p e of the train. Included in the 
local circuit is a resistance (placed in the signal-case) 
for reducing the current which holds the signal at 
‘*line clear.” This is called the ‘‘ holding current.” 
It is well known that a magnet requires less current 
to hold it than it does to operate it. This principle is 
made use of here, so that the *‘ lowering current ” 
is reduced by the resistance to the “ holding current ” 
immediately the signal is lowered to “line clear,” 
which holds it there. 

This is a most essential feature of the system, viz., 
economy of electric current. If the full. (lowering) 
current were used to hold the signal at “‘line clear,” the 
cost would be excessive ; but with this simple expe- 
dient the cost of current is reduced to an almost negli- 
glible amount. 

The magnet of the making contact (see Figs. 
15 and 16) is used as follows. On the making- 
contact being operated the circuit is completed 
and the current passes through the magnet before 
passing to the line wire. The et is energised 
and holds up the armature. The circuit is thus kept 
closed until it is broken by the signal going to “line 
clear” at the other end of the line wire. It is obvious, 
therefore, that the time the lowering current is on does 
not depend on the time the train takes to pass the 
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making contact only, but remains on until the signal 
is lowered. : 

The above description applies to absolute automatic 
working. A signal and its contacts wired for permis- 
sive automatic working are shown in Figs. 7 to 10. The 
signal is used in this case to protect a particular place 
or point, not a section, and will protect a curve so that 
until the train has beyond the curve and is out 
of the way the signal remains at “danger.” The 
signals will be so worked at the Exhibition, with the 
exception named above. It is obvious that by a slight 
re-arrangement of the wires absolute working can at 
once be resorted to. 











BLAsT-FURNACKS IN THE Unirep States.—The number 
of blast-furnaces in activity in the United States at the 
commencement of April was 291, as compared with 265 at 
the commencement of , 1899 ; 205 at the com- 
mencement of April, 1899; 192 at the commencement of 
October, 1898 ; 194 at the commencement of oy 1898 ; 
and 171 at the commencement of April, 1897. The weekly 

roductive capacity of the furnaces in operation at 
Sites named was: April, 1900, 289,482 tons ; October, 
1899, 278,650 tons; April, 1899, 245,746 tons ; October, 
1898, 215,635 tons ; April, 1898, 233,339 tons ; and October, 
1897, 200,128 tons. The weekly productive capacity of 
the active furnaces has moved on as follows month by 


the current — The stocks of pig-sold and unsold in 
the United States at the commencement of  §F were 
estimated at 197,532 tons, as com with 185,152 tons 
at the commencement of March ; 148,336 tons at the com- 
mencement of February ; 127,347 tons at the commence: 
ment of January ; 113,693 tons at the commencement 
December ; and 111,543 tons at the commencement 
November. Stocks have thus appreciably increased du- 
ring the last three months, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 8. 

THE past week has been the dullest in the history 
of the iron trade for three years. The dullness is 
abnormal, and is mainly due to the determination of 
consumers to hold off until the reactionary influences 
at work have exhausted themselves. There are those 
who take the extreme view that this is a remote pos- 
sibility. by little buying is being done. he 
Federal Steel Mills at Joliet have been closed, and this 
shocks ths stock market, Mr. Carnegie said, before 
his departure on Saturday, that we have at least one 
good year ahead of us in iron and steel. He is in a 
position that will enable him to run if every other 
steel works in America was forced to shut down. For 
the next week or two—perhaps for several—there 
will be a minimum of business done. Consumption, 
however, keeps up, and production is steadily expand- 
ing. Just where this may lead us no one can tell. 
Tne American iron trade is now suffering from the 
effects of last year, when prices doubled in some lines, 
and stenmeed from 50 to 75 per cent. in others. At 
the consuming end of the line there is no trouble. In 
six months productive capacity will have been suffi- 
ciently enlarged to crowd out of action all mills of 
nferior equipment. The heads of the big combina- 
tions are repeating their assurances that all is well, 
and a bright future awaits the steel industry, but the 
stock markets refuse to believe. The actual industrial 
condition is sound. The locomotive builders, car 
builders, and bridge builders—in fact, all who have to 
do with railroad equipment—have the brightest pros- 
pects. The electrical equipment interests are similarly 
crowded on home and foreign business. The smaller 
industries are oversold, and new work is coming to the 
fore. A great demand for bituminous coal keeps up, 
and the coal roads, among which are the Pennsylvania 
and Baltimore and Ohio, are making more money than 
ever. Political affairs are quiet, though the situation 
is not without its anxieties remotely. The people 
sometimes take erratic notions. There is a deeply- 
eeated hostility to trusts, and this fact is frequently 
accentuated. The railroad earnings continue large 
and satisfactory. There are no influences at work to 
disturb the equipoise of the controlling powers, politi- 
cally and industrially. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 


G pants Market.—A fair amount of business 
was done in the warrant market Jast Thursday forenoon, 
and Scotch 


see were irregular, but the close was flat for 
and hematite iron on the fall of 1 dol. per ton reported 
in American iron. bout 20,000 tons changed hands, 
and Scotch finished 6d. per ton down, and hematite iron 
44d. per ton. There was no dealing in Cleveland iron, 
but the price was quotably 9d. per ton higher. In the 
afternoon the market was very weak, and on the sale 
of other 20,000 tons Scotch closed 1s. 24d. per ton down 
on the day, and hematite iron 74d., Cleveland finished 
at a net gain of 14d. per ton on the day. The settlement 
prices were : Scotch, 69a. 6d.; Cleveland, 743.; Cumberland 
and Middlesbrough hematite iron respectively, 81s. 14d. 
and 863, per ton. Only a small business was done a Fri- 
day forenoon, and it was chiefly of a jobbing character, 
and prices showed further weakness. About 10,000 tons 
changed hands, and Scotch fell 6d. and hematite iron 10d. 
per ton. Cleveland was merely nominal. In the afternoon 
about 2000 tons c hands, and the bulk of the deal- 
ing was done in the first quarter of an hour. About 13,000 
tons were sold at 69s. 44d. onemonth. Scotch and hema- 
tite iron both rallied 2d. per ton, and Cleveland closed 
7d. per ton down on the day. At the close the settlement 
prices were : 693. 3d., 733. 44d., 803. 6d., and 86s. per ton. 
At least 25,000 tons were dealt in on Monday forenoon. 
As respects Scotch and hematite iron from the opening 
the tone was ‘flat, and the former was finally down 8d. 
od ton, and the latter 114d. per ton. On the other hand, 
leveland iron rose 10d. per ton. Dealing was almost 
entirely confined to ths ‘‘ bears””—selling and occasionally 
covering. In the afternoon the market was firmer, war- 
rants being reported scarce, and Scotch recovered 5d. 
and hematite iron 4d. per ton; Cleveland, however, 
gave way 74d. per ton, and the sales amounted 
to 15,000 tons. The settlement prices were: 69s., 73s. 6d., 
793. 7id., and 86s, per ton. The market was a little 
exci on Tuesday forenoon. *“ ” were in evi- 
dence and bought freely of all sorts, but especiall 
Scotch, which from the bottom of Monday made 2k. 6d. 
ton, and from the close on Monday 1s. 94d. Cleve- 
and advanced 9d., and hematite iron 2s. per ton. The 
sales amounted to about 25,000 tons. In the afternoon 
about 10,000 tons changed bands, and prices were easier, 
Scotch reacting 4d. from the best of the afternoon, Cleve- 
land 14d., and hematite iron 2d. per ton. The settlement 
= were: 703. 44d., 74s., 81s. 44d., and 863. per ton. 
nly a small business was done this forenoon, not more 
than 15,000 tons changing hands. The tone was fiat, 
there being no local dealing. Scotch fell 1s. 4d. per 
ton. In the afternoon other 15,000 tons changed hands. 
Scotch rallied 7d. - ton. The settlement prices 
were: 693. 7id., 72s. 9d., 80s. 44d., and 86s. per 


ton. The following are the nominal prices of makers’ 
No. 1 iron: Cl i 
merlee, and 


—th ing all shi 
(shi ol of Anhvcnon the 


le and 8, . per ton; Sum- 
der, 90s. ; a out of = market. 
a ws lengarnock 
3 Shotts (shipped at Leith), 





923.; Carron (shipped at Grangemouth), 963. per ton. 
Here are the shipments of pig iron for tch ports for 
the week ending last Saturday: To Canada, 450 tons; to 
Australia, 228 tons; to France, 110 tons; to Germany, 
1017 tons; to Holland, 175 tons; smaller quantities to 
other countries, and 3357 tons coastwise. The previous 
week’s returns show 6214 tons, against 5682 tons for last 
week. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 144,933 tons # eased 
afternoon, as compared with 149,921 tons yesterday week, 
thus showing for the past week a reduction amounting 
to 4988 tons. Prices with short-lived fluctuations have 
rapidly declined, and realisations on the part of old 
holders have been prominent features in the situation. 
American advices are very contradictory ; but the heavy- 
price reductions recorded show that the trend is decidedly 
downwards. Continental reports are growing weaker, 
and an over-bought condition is being disclosed. Makers 
refuse in the meantime to follow the fall in markets ; but 
their acquiescence therein sooner or later is inevitable. 
The furnaces going at present stand at 85, of which 40 
are ordinary, 39 are making hematite iron, and six are 
basic. At the corresponding period of last year, the 
total was 82. 

Sulphate of Ammonia.—This commodity is in fairly 
good demand. The price in Glasgow to-day runs at about 
11/. 7s. 6d. to 112. 103. per ton. 


Finished Ironand Steel.—The adverse influence of dear 
fuel has been most prominent in the iron and steel 
branches, for although there is abundance of work on 
order, fresh booking has been of late ugar | at a 
standstill ; yet makers have been forced to hold by full 
prices. Possible exports from the States of manufac- 
tured iron and steel are in the minds of consumers ; and, 
indeed, some orders have already been closed on behalf of 
Glasgow houses at rates under those ruling here, but it is 
not thought that these can be shipped till September, 
when the cotton crop begins to be moved and when iron 
ballast will be called for. Business has been somewhat 
easier in the steel trade. The demand is fairly well main- 
tained for bars and angles, but plates are not so much in 
request, the high prices having the effect of restrictin 
demand. As makers, however, are all booked forwar 
for a long time, there is now no anxiety to secure new 
business, and prices remain unaltered. In some cases 
it is said that the makers have reduced their rates by 5s. 
to 7s. 6d. per ton, the quotation being now 3l. 7s. 6d. per 
ton, less5 percent. A sale of steel angles has been made 
by American producers at 8. 18s. c.i.f. Melbourne, 
whereas the Scotch price is 8/. 7s. 6d. f.o.b. Glasgow. 
The freight by steam is 30s. per ton, and by sailing vessel 
20s. per ton. 


Glasgow Copper Market.—Copper has been quite idle 
during the week. 
been nominal. On Thursday the settlement price was 
74/. 5s. per ton, and on the following day it was 74/. 15s. 
per ton. On Monday holders would have gladly accepted 
731. per ton, and the same yesterday. The metal was 
offered on Monday at 72/. 10s. three months. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Important Tramway Projects in the West Riding.—The 
Light Railway Commissioners, who are to sit at son 
June 7, have arranged to hear the applications to be made 
by the Electric Traction Company, Limited, for powers 
to construct tramways in certain districts of the West 
Riding. One of the most important concerns the pet ng 
of Morley, and no opposition is expected, though the 
Corporation will, of course, be represented at the inquiry. 
Another inquiry will have reference to the Spen Valley, 
Dewsbury, and Ravensthorpe tramways, in favour of 
which the Commissioners pronounced several months 
ago. Power will be sought to construct a branch line 
from near Cleckheaton to Hightown, and to extend the 
a line in Dewsbury through Savile Town, Thorn- 

ill Lees, and Thornhill. 


at Hull.—At a Local Government 
d in Hull last week, some interesting 
particulars ing the electric lighting of the town 
were given. The application by the Corporation was for 
power to borrow 42,000/. for the pu of electric light- 
ing, —— to be spread over years. Hull was 
its electric lighting order in 1890 and obtained its 
first loan for 25,0002. in 1892, which went to provide an 
installation for the old town, or the town within the docks. 
These works were opened in January, 1893, with a total 
of 33 consumers, and since then the consumers in the old 
town alone have increased from 33 to 488. In 1897 a loan 
for 40,6907. was obtained for the erection of additional 
works, which involved the building of a new station, and 
further loans were obtained in 1899, making the total since 
borrowed 128,490/. The additional 42,000/. is required 
for the purpose of extending the generating station plant 
and of providing a sub-station, the number of consumers 
or separate consumers having increased to 1326. There 
was a balance of 1924/. on last year’s working, which it is 
pecpeand to carry to the reserve fund, which in 
t amounted to 10,0927. It is estimated that next 
winter there will be about 60,000 lamps of 8 candle-power 
burning at one time out of 90,000 attached. At the 
present the engineer has in hand over 2500 new applica- 
tions for the light. 


Armour-Plates and Projectiles.—The information re- 
cently cabled from America as to the invention of a pro- 
jectile of such extraordinary penetrati wer as to 
make armour- useless as a means of defence against 
it, bas not given rise to much uneasiness amongst the 

eld armour-plate manufacturers. Inquiries show 
that the news cabled from America is not ied as 


Electric Lighti 
Board inquiry, hel 


Generally the forenoon prices have B 





startling or even novel. The head of one important firm 
indicated that the real state of affairs was that expressed 
by the later cablegram from Washington, in which the 
chief of the American Naval Ordnance Bureau pointed 
out that the belief that armour-plate is invulnerable is 
altogether erroneous. With the manufacture of armour. 
plate it is a question of the degree of vulnerability. At 
present armour-plate processes produce an enormous 
power of resistance, but to this there is a limit. 


Iron and Steel Trades.—Notwithstanding the high 
prices of fuel and material, work in all the large armour. 
plate, steel, and engineering establishments proceeds 
steadily, trade being characterised all round by a healthy 
tone. Firms e in the manufacture of war stores 
have heavy orders on hand, and notwithstanding their 
large output are being pressed for deliveries. Inquiries 
are, perhaps, hardly so numerous as early in the year, 
shipbuilders, railway companies, and others, who have 
large contracts to place giving out only the work that is 
absolutely necessary. The rolling mills are going night 
and day, and will not accept work where a guarantee of 
prompt delivery is required. Manufacturers are com- 
plaining of the difficulty of obtaining work of this 
character, one large steel firm stating that no less than 
three months was taken to complete a comparatively 
small quantity of stuff. Makers of finished iron are 
endeavouring to obtain from their customers higher 
prices for their 3, owing to the increased cost of coal 
and material. agon builders and axle makers are fully 
employed. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
pretty large attendance on ’Change, and a more satisfac- 
tory account was given of the market than has been 
recorded for some weeks past, Quotations all round were 
firmer, and a good deal of disposition was shown to do 
business. Inquiries were on a rather extensive scale, 
and a good few orders were placed. At thesame time con- 
sumers of pig iron would only hase what iron they 
needed to meet their early requirements, and would not, 
as a rule, commit themselves at all on forward account. 
Sellers of pig were not pressing any iron on the market, 
and producers were very firm in their quotations, point-. 
ing out that the output continues to be taken up as it is 
made, and that stocks are practically exhausted. Rumours 
were still afloat that American iron is to be shipped 
for consumption in Europe this summer, but little atten. 
tion was paid to the threatened competition from the 
States. The general market quotation for No. 3 g.m.b. 
Cleveland pig iron was 75s. for prompt f.o.b. delivery. 

uyers were willing to pay that ty and there were 
merchants selling at it. Named brands realised a 
higher figure, and makers were not disposed to 
entertain offers at less than 763. for No. 3—a 

rice, however, that buyers would not go to. No. 1 

leveland pig was put at 77s. 6d.; No. 4 foundry, 
74s.; grey forge, 73s. to 73s. 6d.; and mottled and 
white, each 73s.; but the quantity of these qualities 
available for sale was only si and sellers were 
firm. There was nde, no east- coast hematite 
pig iron obtainable, and quotations for Nos. 1, 2, 
and 3 were anything between 86s. and 87s. 6d. Mid- 
dlesbrough warrants opened at 74s, 1d. and closed steady 
at 74s, cash buyers. Middlesbrough hematite warrants, 
of which there are now only some 2000 in circulation, 
were not quo’! Spanish ore was in steady demand, 
and sho no change in price. Rubio was 2ls. ex-ship 
Tees. To-day the market again collapsed. There was 
absolutely nothing doing, and quotations were purely 
nominal. Middlesbrough warrants fell by the close to 
72s. 74d. cash buyers. 


Manufactured Iron and Steel.—In all branches of the 
manufactured iron and steel trade a lot of work is being 
turned out, and though few new contracts have recently 
been entered into, most firms are supplied with orders 
that will keep them busily employed for some time 
to come. Quotations all round are firm, and, in fact, 
have rather an upward tendency. A few inquiries have 
been reported this week, but makers are in no hurry to 
sell, mmon ‘iron bars are 9/. 10s.; best bars, 10/. ; 
iron ship-plates, 8/. 103. ; steel ship-plates, 8/. 7s. 6d. 5 
steel boiler-plates, 97. 12s. 6d.; iron ship-angles, 8/. 7s. 6d. ; 
and steel ship-angles, 87. 5s.—all less the customary a} 
per cent. discount for cash. Heavy sections of stec 
rails, 77. 153.; and cast-iron chairs, 4/. 17s. 6d. net ab 
works. To-day, at a meeting of the directors of Messrs. 
Dorman, Long, and Co., Limited, it was decided that 
an interim dividend of 5s. per share be paid on June 8 
to the shareholders registered on the company’s books on 
the 23rd inst. . 


Coal and Coke.—Fuel on the whole is very strong. 
Bunker coal is somewhat quieter, the supply being more 
abundant. Unscreened bunker coal is about 16s. 6d. to 
17s. Gas coal is steady, and the output is well taken up; 

ices unaltered. Manufacturing coal in good demand. 

ke very stiff. Average blast-furnace qualities are fully 
293. delivered here, and several sellers have advanced their 
rate to 29s. 6d. 





Tuer Bato AND WEsT AND SouTHERN Counties Society. 
—The annual show will take place at Bath from May. 30 
to June 4. The Somerset me! Agricultural Association 
is joining in the exhibition. The implements will occupy 
5766 ft. run of shedding, while 19,475 square feet of open 
space will be devoted to conservatories, peley ap 

iances, wind motors, There will also be a picture 
gallery, and a collection of art manufactures. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.-The tone of the steam coal trade has continued 
exceedingly strong ; indeed, if er prices are show- 
ing a further upward tendency. The best steam coal has 
made 22s. 6d. to 24s. per ton, while secondary qualities 
have brought 20s. to 21s, 6d. per ton. There has also 
been an active demand for house and manufacturing coal ; 
No. 3 Rhondda large has made 22s. 6d. to 23s. 6d. per ton. 
Foundry coke has been quiet at 32s. 6d. to 33s. 6d. per 
ton, while furnace ditto has made 30s. to 31s. 6d. per ton. 
As is iron ore, the best rubio has brought 20s. to 
203. 6d. per ton. 


MISCELLANEA. 

Tne Union Pacific Railroad is increasing the capacity 
of its coal trucks from 80,000 1b. to 110,000 1b., or 49 tons, 
and is still further reducing the ratio of non-paying to 
paying load. 

A blast-furnace of a capacity of 1,000,000 pood per 
annum is being constructed in order to utilise the la 
iron ore deposits in the Daghestan district ; besides the 
iron ore there are also deposits of sulphur ore and coal. 


The exploitation of the re sume deposits at Bibi-Ebat 
has been ed with considerable energy ; a score of 


Briton Porsy.— The iron, stenl, and tinplate trades = Rg ye erected tha the owners gh 
continue generally prosperous. Some large cargoes of ots, and the installations comprise six boiler 
iron ore have come to hand from Spain. houses, with 11 boilers, &c. 


The Dart.—At a meeting of the Dart Navigation Com- 
missioners at Totnes, on Monday evening, Mr. G. 
Mitchell, who presided, said the Commissioners should 
urge on the Board of Trade that a proposed bridge across 
the Dart, in connection with the Devon South Hams 
Light Railway, should not be less than 100 ft. high. 


Plymouth.—Mr. Sandeman, water engineer to the 
Plymouth Town Council, has been appointed engineer of 
the important Derwent Valley water undertaking. Mr. 
Sandeman has acted as water engineer at Plymouth for 
about nine are During that time, he has witnessed a 
great growth of the town and a remarkable development 
of the Corporation water works. 


South Wales Coal and Iron.—The shipments of coal 
from the five principal Welsh ports in April were: 
Foreign, 1,424,809 tons; coastwise, 275,741 tons. The 
shipments of iron and steel from the five ports in April 
were, 4644 tons ; of coke, 14,013 tons; and of patent fuel, 
79,555 tons. The shipments of coal from Cardiff in the 
first four months of this year were 5,316,287 tons ; of iron 
and steel, 8545 tons; of coke, 25,485 tons; and of patent 
fuel, 134,069 tons. The shipments from Newport were: 
Coal, 1,185,510 tons; iron and steel, 9124 tons; coke, 
10,019 tons ; and patent fuel, 34,899 tons. From Swansea : 
Coal, 752,885 tons; iron and steel, 299 tons; coke, 6022 
tons; and patent fuel, 154,001 tons. From Llanelly: 
Coal, 84,881 tons. From Port Talbot : Coal, 147,824 tons ; 
coke, 2289 tons. 


The Admiralty and Welsh Coal.—Owing to the recent 
heavy demand for Welsh coal and the high prices ob- 
tained for it, there has been some discussion as to 
whether it would not be a wise course for the Admiralty 
to purchase some of the leading South Welsh collieries or 
in some other way to acquire for their own use supplies of 
the best smokeless steam coal. Fresh interest was ex- 
cited in the subject at the annual meeting last week of the 
South Wales Institute of Engineers at Cardiff. The new 
President (Mr. T. Evens, M. Inst. C.E.) devoted the 
greater part of his address to the question. After dealing 
with the world’s output of coal for last year, and statin 
that the Welsh coalfield produced upwards of 43,000,000 
tons out of the total, he said it was a question requiring 
serious consideration how long the steam coal, which the 
Admiralty now considered suitable for the Navy, was 
likely to last. He thought most of those interested in 
the matter would admit that, at the present rate of work- 
ing, the Admiralty would, before the expiration of a lon 
period, be obliged to have recourse to other Welsh 
than that now permitted in the list. If it was a matter 
of the utmost consequence that the higher quality of 
smokeless steam coal should at all times be available for 
our warships, then it seemed to him that the Admiralty 
authorities should carefully look into the question of re- 
stricting the exportation of such coal, and in some way 
assure to themselves an —— supply for such a period 
as might be thought advisable, 


Review at Spithead.—Itis stated that, in addition to the 
naval manceuvres, there will be a naval review at Spithead 
during July, in connection with a visit of the 
Persia. The manceuvres are to take place at the end of 
June, and they will be on an extensive scale. 


Electric Cars for Llanelly.—The Lilanelly Borough 
Council decided, on Monday, upon an important step in 
connection with a scheme for providing electric cars in the 
town. The council has entered into an ment with 
the British Insulation Company, by which the Corporation 
Carries out a scheme at a cost of about 80,000/. It was 
reported on Monday, however, that the company had 
failed to come to terms with the owners of the existing 
tramway at Llanelly. The council thereupon decided to 
acquire the property (asit has power to do) for su uent 
= seep wee - the company — it — — re- 

vi at the necessary application shou made to 
the Board of Trade. se 


The ‘‘ Albatross.”—The Lords of the Admiralty have 
agreed to accept the Albatross, torpedo-boat destroyer, 
from the contractors. Her anticipated d was 32 knots 
per hour, but on her trials the speed obtained was only 

14 knots per hour. 


The “* Baden-Powell.”—The Great Western Railway 
vompany has turned out a new engine named the 
penden-Powell.” She brought the 1.15 p.m. Bath to 
el down on Wednesday. The Great Western has 

so turned out a handsome corridor train which, it is 
fae, will be shortly running between London and 





. Ontzans Rattway.—The average length of line worked 

vee this system last year was 4304 miles, as compared 

i 4290 miles in 1898. The revenue acquired last year 

Semen = the — of 387,562/., while the working 
4 : +e 

profit of 230, 8800 56,682/., leaving an additional net 
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Large extensions are about to be made to the power 

lant at Niagara, the Niagara Falls Power Company 

ing about to lay down 11 more turbines, each of 5000 
effective horse-power. The new wheel-pit will be 463 ft. 
long and about 180 ft. deep. 


The North-East Coast Institution of Engineers and 
Shipbuilders have appointed a committee to bring pres- 
sure on the Government to improve the status of engi- 
neers in the Navy. It is intended to ask other Institu- 
tions interested in marine engineering to take similar 
action. 

In seeking powers to enlarge their Euston terminus, the 
London and North-Western Railway Company draw the 
attention of Parliament to the fact that the number of 

rsons using the station in a twelvemonth, which was 

500,000 in 1868, is now over 5,000,000, whilst in the 
— PF rapens the number of parcels risen from 1,800,000 


Messrs. Crosses and Winkworth, Limited, of Bolton, 
have recently received a very large double leather driving 
belt from Messrs. Balderston and Co., of 201, St. Vincent- 
street, Glasgow. The belt is 147 ft. long by 453 in. broad, 
weighing 1209 lb., and is intended for the transmission 
of 528 horse-power. The centres of 70 butts were used in 
its manufacture. 


It is stated that the management of the railways of 
New South Wales find that they can now build loco- 
motive boilers more venga in the colony than they can 
at present prices import them from land. is is no 
doubt partly due to the fact that a boiler is a rather 
bulky article, and the oo is therefore high. It is 
nevertheless the case that the new railway shops belong- 
ing to the lines are excellently nipped with modern 
machinery, extensive use being e of pneumatic tools. 
The boilermaking plant is being extended, and will soon 
be capable of turning out one new boiler per week. 


The Trade and Navigation Returns for April show im- 
ports amounting to 42,621,876/., an increase of 3,264,854/., 
or 82 per cent., on the corresponding month of 1899, 
the exports amounting to 22,645,147/., an increase of 
3,187,601/., or 16.3 per cent. The value of the iron and steel 
exports was 2,899,745/., against 2,045,951/., an increase of 
41.7 per cent.; and of the coal and coke exports 2,703,256/., 
against 1,786, 282/., an increase of 51.3 per cent. For four 
months ended April 30 im amounted to 169,694,767/., 
an increase of 12,143,324/., or 7.7 per cent.; exports 
to 94,765, 499/7., an increase of 13,253,912. or 16.2 per cent. ; 
and re-exports to 22,584,675/., an increase of 375,370/., or 
1.6 per cent. 


Some particulars of the failure of the Austin dam, 
Texas, are given in the American technical journals just 
received. This dam was constructed across the Colorado 
river, with a view to providing power and light to the 
City of Austin, and was completed some seven years ago. 
It was built of rubble masonry in cement, and was 1275 ft. 
long and 68 ft. high. The overflow water was 
over the crest of the structure. Great trouble was ex- 
rienced with the foundations, and, in fact, a | cave 
underlying part of the work was discovered just 
completion of the dam, necessitating a considerable ex- 
penditure in reconstruction. It is to the faulty character 
of this foundation that the failure appears to be attribut- 
able. The dam was not overthrown, but a — of 
it was pushed bodily down stream. Heavy floods were 
passing over the crest at the time of the accident, one 
witness estimating the depth of flow at not less than 10 ft. 


Competitive designs were recently called for by the 
American Government for a memorial bridge at Wash- 
ington over the Potomac. The gentlemen asked to compete 
were all distinguished and experienced —— yet the 
estimated costs of the different designs submitted ranged 
from 2,084,500 dols. up to 16,434,230 dols. This enormous 
discrepancy arose mainly from the different views taken by 
the designers as to the features essential to a memorial 
bridge. The most expensive design was monumental in 
character, and the masonry proposed was of granite. The 
accepted design, due to fessor Burr, is estimated to 
cost 3,680,672 dols., and will be built of concrete, reinforced 
with steel on the Melan system, and faced with ite. 
The bridge proper will consist of six arches, each of 192 ft. 
span, and a steel draw 8 159 ft. long, whilst the ap- 
proaches will consist of 12 Melan arches of 60 ft. — on 
the Washington side and 16 similar ones on the Arlington 
side of the bridge. 


At a meeting of the East of London Association of 
Foremen and Morin Engineers, held at Poplar Town 

all on Wednesday, May 16, an interesting lecture on 
water-tube boilers was delivered by Mr. J. T. Milton, 
the chief engineer-surveyor to Lloyd’s. Mr. Milton 
pointed out that the choice of a boiler for marine purposes 
was governed by the special nature of the work to be 





} ty va any particular steamship. Thus in the case of 
a large cargo boat trading to New Zealand, the first 
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essential in a boiler was that it should be economical of 
fuel, its weight being a matter of quite secondary 
importance. In the case of a warship, however, the 
conditions often called for the production of enor- 
mous — on small displacement, economy of fuel 
being then a minor consideration. An marine 
boiler, with its water and appurtenances, will weigh about 
111 lb. per indicated horse-power, a Belleville er 
hone 3 Ib., — a — a ator Fs a Be 

urability, an ordinary tu iler will, with care, 
twenty years; but Sir James Durston had estimated 
that eville boilers would only last two commis- 
sions, or about six years. Leakage in a Belleville boiler 
gave much trouble ; there were three or four joints, each a 
possible source of leakage, at every tube, in addition to 
cone joints at every element. In fact, in the 30 boilers of 
the Diadem there were no less than 21,220 joints, most 
of which were hidden from sight. Other types of water- 
tube boilers were better in this regard. 

A very interesting test of the fire-resisting qualities of 
a floor, which was constructed in accordance with the 
regulations of the London County Council, was recently 
made by the British Fire Prevention Committee. The 
regulations in question permit unprotected joists of either 
hard or soft wood to be used in a so-called fire-resisting 
floor. The floor tested had an area of 100 square feet, 
was constructed of 7 in. by 2 in. fir joists epaced at 124 in. 
centres. These joists had wood fillets of 1 in. by 
section nailed along them at a distance of 2 in. from the 
lower edge. These fillets served as keys to support a layer 
of coke-breeze concrete, filled in between the joists toa 
depth of 5in. Below the concrete was a L g of § in. 
match-boarding, whilst a floor of % in. straight joint 
planks was nailed to the top of the joists. Finally 
this floor was loaded with bricks uivalent to 
100 1b. per square foot. On test the whole of the 
match-boarding below the joists was consumed in 15 
minutes, and in 54 minutes flame came through the floor 
between the last joist and the wall. Six minutes later 
the floor cracked and deflected extensively, and at 74 
minutes, from the moment of lighting up, the concrete 
between the two east joists fell, and 8 minutes later, the 
whole floor collapsed. The hig! est — observed 
inside the test chamber was 2100 deg. Fahr. Examina- 
tion after the test showed that the joists had been burnt 
and charred for about 2 or 24 in. up from the bottom, but 
the remainder was fairly sound. The concrete was but 
cow disintegrated, but was broken by the fall of the 
oor. 





British INsTITUTION or DravcuTsMEN.—At the half- 

early meeting of the council of this Institution, held in 
pone By on the 14th ult., it was decided to accept the 
resignation of Mr. J. Pillaird, of London, as hon. secre- 
tary and treasurer. Mr. C. L. Proundwater, of Man. 
chester, and Mr. J. F. Wakeham, of Newcastle, were 
unanimously elected hon. secretary and hon. treasurer 
respectively in his place, The thanks of the members 
of the Institution are due to Mr. Pillaird for the v 
able and courteous manner in which he has disc! 
his duties. At the same meeting it was decided to 
alter the title of the Society from “British Association 
of Draughtsmen” to that of ‘‘ British Institution of 
Draughtsmen.” 


Psrsonal.—The Goubert Company, who manufacture 
the Goubert feed water, and other specialities, have 
recently installed an entirely new plant at Bayonne, New 
Jersey. The New York offices of the firm are at 85, 
Liberty-street.— The Klein Engineering Co., Limited, 
Manchester, is supplying the new electric station of the 
Warrington ration, with a barometric jet condens- 
ing plant for engines of 1250 horse-power.— Messrs. W. A. 
Colley, Limited, of the Titanic Steel Works, Sheffield, 
have opened a London office at 19 and 21, Queen Victoria- 
street, E.C., of which Mr. C. F. Wainwright has been 
in charge. The same gentleman also been 
appointed to act at the same address as London re- 
presentative of Messrs. Gaskell and Chambers, Limited, 
of the Dale End Works, Birmingham.—Mr. R. Booth 
informs us that he has taken over the practice and patents 
of the late Mr. Bernard Dawson. His address is 110, 





Cannon-street, E.C. — Messrs. Fraser and Chalmers, 

Limited, of Threadneedle-street, E.C., have 8p 
inted the Airdrie Iron Company as sole makers of 

Riedler pumps and air compressors for Scotland and the 


north of England. 


Tur INTERNATIONAL ConGREss OF HyGIEnz AND Demo- 
GRAPHY.—The tenth International Congress of Hygiene 
and Demography will be held in Paris this ~ rom 
August 10 to 17, under the presidency of Dr. Brouardel, 
Dean of the Faculty of Medicine of Paris. The subjects 
which will be discussed at the Congress are classified as 
follow: I. Hygiéne.—1. Microbiologie et parasitologie 
appliquées 4 ’hygiéne. 2. Hygitne alimentaire. Sciences 
chimique et vétérinaire appliquées & V’hygiéne. 3. Salu- 
brité. Sciences de!’ingénieur et de l’architecte appliquées 
aVhygitne. 4. Hygiene individuelle et des collectivitiés 
(premiére enfance, exercises physiques, écoles, hépitaux, 
pri Crémation. 5. Hygiene industrielle et 
professionnelle. Logements insalubres. 6. ya gr 
militaire, navale et coloniale. 7. Hygiene générale et 
internationale ( laxie des maladies transmissibles, 
administration et législation sanitaires). 8. Hygiéne des 
transports (transports en commun, chemin de fer, navires, 
omni tramways, automobiles). II. Démographie.— 
The price of a member's ticket is 20s. nmes and 
forms of application for membership can be obtained from 
the of the British Commi Dr. Paul F. 








Moli Walton-street, Chele .W. Special 
craiagiiensie for travelling will, it ie hoped, be made, 
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REFUSE DESTRUCTION. 


A.tHoucH the destruction of city refuse is not 
making that headway which could be wished in the 
interests of public health, yet substantial progress 
is being made in the design and construction of the 
apparatus by which objectionable matter is cre- 
mated, and the otherwise waste heat is utilised for 
steam-raising purposes. The latter end is more 
likely to be attained, as the extravagant claims of 
some early theorists and speculators are no longer 

ut forward, or, at any rate, do not receive credence. 

e have from time to time chronicled the progress 
made in this field, and illustrated various plants 
erected by those more enlightened municipal autho- 
rities who have encouraged progress. The number 
of destructors has been no more than doubled 
during the last seven years, not a very promising 
result, and we are told that up to the present 
furnaces for the burning of town’s refuse have only 
been adopted in 88 places. 

The chief business of a destructor is to destroy, a 
postulate which appears likely to be forgotten in the 
desire to obtain economical results, a view rather 
too apt to take possession of. the ambitious servant 


to have in view, but if it is pursued irrespective to 
the proper function of the destructor, it becomes an 
evil. A satisfactory destructor gives off neither evil- 
smelling gases, black smoke, nor dust, the latter 
being more difficult to deal with than the former. 
In some comparisons of the value of destructors, the 
economy of working, of which steam-raising forms 


into consideration, nothing being said as to what 
should be the chief aim of the apparatus. 

Complete combustion and well-arranged cham- 
bers or flues are the prime necessities of a good 
destructor. The former is not always easy to 
obtain in dealing with wet refuse often containing 
a very small percentage of combustible matter. 


ge9 | Some of the early destructors were so deficient in | P 


this respect that fume cremators, kept going by the 


become a standing nuisance to the neighbourhood... 
But, although the complete burning of all noxious 
gases entails careful design and good arrangement, 
it is to be secured by a proper ement and pro- 
rtioning of the furnace. One inal principle to 
observed is to insure that the green refuse 
be fed in gradually from the opposite end to that at 
which the products of combustion finally escape. 
In this way the fumes are made to pass over the 
burning mass on the grate bars, and if sufficient air 
be present, they will be consumed by the radiant 
heat from the fire. In case, however, some gases 
should escape unburnt, large brick flues are pro- 
vided, the refractory lining of which is brought to 
a glowing heat, and thus completes the combustion. 
of any fumes that might have escaped. 

Such precautions having been taken, and pro- 
vision being made for the arrestation of dust, 
there is no reason why the heat generated should 
not be used for raising steam or any other useful 
purpose; neither is there needed any tall and 
costly chimneystack to distribute evil - smelling 
fumes and dust over a wider area. 

One of the most important destructor plants 
which we have formerly described, is that which 
disposes of the refuse of the district of Shoreditch.* 
This was opened in June, 1897, and after about 


2$ years’ working, Mr. C. N. Russell gives some 
interesting particulars in a paper read before the 
Institution of Civil Engineers. The average 


amount of refuse received per day is 84 tons, 
although occasionally as much as 140 tons have 
been delivered in one day. By means of a test of 
5 hours’ duration with 10 cells in use, 0.96 lb. of 
water was evaporated, from and at {212 deg., per 
pound of refuse burnt. The steam is chiefly used 
for the generation of electricity. Our readers will 
remembert that at this station a certain amount of 
coal is burnt when the demand for current is at 
the waren but taking this into consideration, Mr. 
Russell has arrived at the conclusion that the calo- 
rific value of the refuse is three farthings per Board 
of Trade unit. In the trial referred to only refuse 
was burnt. Much better evaporative results are, 
however, recorded for refuse, for instance, Mr. 
R. B. Hodgson has stated that at Hereford there 
is no difficulty in obtaining 1}1b. of steam per 
pound of refuse burnt ; whilst at Darwen the water 
evaporated was 1.55 1b. per pound of refuse, the 
average steam pressure during a 48 hours’ trial 
being 183 lb. per square inch. Here a regene- 
rator is used for supplying heated air to the 
ashpits. 

r. B. D. Healey, in a paper read before the 
Society of Engineers, tells us that the heat deve- 
loped by refuse varies through wide limits. A ton in 
Birmingham will give 200 indicated horse-power, as 
against 11 indicated horse-power for Bury, though 
we are not told for how long a period. e value 
assigned to Rochdale is 182, to Cambridge 174, Here- 
ford 149, Leeds 113, Bradford 82, Oldham 60, Hast- 
ings 40, Leyton 33, Southampton 16, and Bath 12. 
It is evident that the price of coal in a district 
must have an effect on the value of dustbin 
refuse, for where coal is cheap, cinders are not 
likely to be sifted. One would think, too, that a 
fairly rich neighbourhood, where servants are kept, 
would be likely to have a good percentage of uncon- 
sumed carbon in the dust-bin, for the modern 
housemaid is not much given to sifting cinders. 
Mr. E. J. Lovegrove has stated, however, that _ 
the calorific value of house refuse in high-class 
residential districts is of a much lower value than 
that obtained from the poorer-class distri 
This, he says, is largely due to the practice which 
prevails in the larger houses of sifting and reburning 
the cinders. Mr. Lovegrove is an authority on 
these matters ; but we should like to know whether 
he bases his statement on accurately observed 
data. British town’s refuse appears to be richer 
in carbon than that of Continental cities, Mr. 
Russell says.in his paper that in Hamburg and 
Brussels not only is it impossible to raise steam of 
any value, but the furnace residue is nearly double 
that which it is in England, the proportions being 
about 28 per cent. and 50 per cent. respectively of 
the material burnt. ; 

Mr. Healey speaks of the evil of having too much 

boiler power, and says that it is better to have two 

furnaces to a boiler, and this propest= has been 

— by the leading makers of destructor 
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destroying 26,601 tons of refuse at Shoreditch, in- 
cluding burning, supervision, cleaners, and yard 
men, repairs, stores, and sundries, was at the rate 
of 2s. 6.90d. per ton, according to Mr. Russell. 
This does not include interest and redemption, an 
item that would add 114d. per ton if the term were 
extended over 30 years. The total energy metered 
to consumers during the year ending March 25, 
1899, was 1,031,348 units. Of this 131,140 units 
were supplied to the destructors themselves for 
working fans, lifts, &. The 26,201 tons of refuse 
consumed, were reinforced by 1344 tons of coal. 
The price charged for electricity for motive-power 
purposes is 2d. per unit at all hours, or, for 
customers taking not less than 100,000 units per 
annum, 14d. per unit. The low price thus charged 
has had a great effect in equalising the load, there 
being a large number of users of power in this 
neighbourhood, which is a a centre of the 
furniture-making industry. . Russell states 
that the results of experience at Shoreditch show 
that refuse can be destroyed for 2s. 5d. per ton, 
which is less than it would cost to remove by 
barges. Mr. W. N. Blair, who is in charge of 
the St. Pancras destructors, considers the figure 
higher than a good many installations could show, 
but is still of opinion that simple removal by rail 
would be cheaper if the cost of removing residuals 
were taken into account. The question of cost 
is, however, a little obscure at present. For in- 
stance, in the discussion on Mr. Russell’s paper, 
Mr. W. G. Laws stated that with an old-fashioned 
destructor, without forced draught, all the cost, ex- 
cepting collection of refuse, had been reduced to 
84d. per ton, no attempt being made in any way 
to utilise the heat. Mr. C. Jones, well known for 
his connection with the Ealing destructors, said he 
was ‘‘staggered ” at the 3s. 6d. per ton (including 
capital charge) at Shoreditch, 4nd compared it to 
the 1s. 7d. per ton as the heaviest charge mentioned 
in his book ‘‘ Refuse Destructors.” ‘‘ At Ealing,” 
he said, ‘‘ the reduction in the value of the total 
cost, arising from the steam used, together with the 
various items that went to form the assets, reduced 
the charge to about 43d.” Mr. A. H. Preece, in 
the course of the same discussion, came to the con- 
clusion, upon figures taken from another source, 
that the total cost of destruction at Shoreditch, 
including interest, came to 4s. 11d.; but on the 
author’s figures, the cost to the sanitary de- 
partment would be 2s. or 2s. 6d. per ton. Later 
on, Mr. E. Manville, on whose advice the Vestry 
of Shoreditch established the station, said that a 
saving of 30 per cent. was effected in the cost of 
barging the refuse, whilst the electricity was 
supplied at the lowest price in London. These are 
certainly gratifying results, but even better can be 
dons. For instance, Mr. Reginald Brown pointed 
out in the discussion at the Institution of Civil En- 
gineers that the cost for burning at Shoreditch was 
too high, it being given by Mr. Russell as 1s. 10d., 
as against 10d. for the Horsfall cells at Oldham,* 
and that the capital cost per cell at Shoreditch 
amounted to 13001. as against 5001. per cell at 
Oldham. There are reasons that explain these 
great differences, into which we have not space 
to enter here; but the fact remains that even 
better results may be hoped for with conditions 
more favourable, as they frequently will be. 

The total number of destructor furnaces at the 
present time, according to Mr. Healey, is 695, 
whilst the total number of steam generators is 126. 
Assuming that the furnaces are all well constructed, 
they are capable of supplying 222 additional steam 
generators, so that nearly two-thirds of the power 
is not utilised. Carrying the figures further, Mr. 
Healey says that ‘‘ this waste amounts to 9000 in- 
dicated horse-power, taking 20 indicated horse- 
power as the duty of each Boodon or at .0635d. 
per indicated horse-power, 17,3281., which is the 
equivalent of coal at 4s. 2d.\per ton when 1 Ib. 
of the latter evaporates 7 lb, of water; but, as a 
matter of fact, 40 indicated horse-power per fur- 
nace is now regularly obtained.” Mr. Russell 
states that the total amount of power to be obtained 

r annum from the whole of the refuse of London, 
if it were burned in destructors of efficient design, 
would amount to about 133 million brake horse- 
power hour. 

Besides steam raising there are other bye-pro- 
ducts of the destructor furnace, the clinker made 
may all be used and a good profit can be obtained 





* For a description of the Oldham destructors, see En- 
GINEERING, vol. lxiii., page 122. 





from it. Complete plants are laid down for making 
pavement flags, ballast for concrete, paving gravel, 
and mortar. Artificial paving stone, manufactured 
from Shoreditch clinker, consists of two and half 
parts of ground clinker to one of Portland cement. 
A sample slab when supported at its ends sustained 
a weight of 2221 lb. ne breaking. The slabs 
are made in a press, and are subjected to 1} ton 
to the square inch. Mr. Healey states that 
if the residuum of existing furnaces were fully 
utilised, 90,000. per annum could be saved by 
making pavement flags, or 40,0001. if the clinker were 
only used for concrete and gravel. Whether these 
figures mean net profit or not it would be interest- 
ing to know. hat has now become another 
valuable bye-product was at one time a source 
of intolerable nuisance, and, indeed, still con- 
tinues to be in some districts. This is the flue 
dust to which reference has already been made. 
When mixed with 10 per cent. of carbolic acid, 
it constitutes an excellent disinfectant powder ; 
this dust has also been used for making silicate 


int. 
ar leading feature in the operating of destructors 
that has come into use within recent times is the 
application of forced draught. The gases are more 
effectively burnt, and the tall chimney-stack is not 
needed. Mr. Healey prefers rotary blowers, and 
advises that the exhaust steam of the engines should 
be mixed with the blast by means of annular nozzles, 
in order to preserve the grates by chemical action 
which takes place in the incandescent part of fires. 
Water-tube boilers are said to be the most suit- 
able type for steam generation by destructor fur- 
naces, supposing they are properly set. No doubt 
the water-tube boiler has many advantages, but it 
also has special disadvantages for generating steam 
by means of burning refuse for electric lighting 

urposes. The great virtue of the water-tube 

iler—its lightness—does not count for very much 
in this case, as it does in marine practice. The 
demand for steam is intermittent and uncertain in 
electric light installations ; but the refuse comes in 
at all times of the day, and must be burnt con- 
tinuously. In order to meet these conditions, the 
thermal storage system has been introduced at 
Shoreditch, where water-tube boilers are in use. 
As the water-tube boiler contains very little water, 
there is very little storage of heat, or, as has been 
expressively said, it is like an engine without a fly- 
wheel. It is to overcome this that the big cylin- 
drical vessel, containing a store of hot water, which 
constitutes the main feature of the thermal storage 
system, has been introduced. A Lancashire boiler 
may be compared to a water-tube boiler and a 
thermal storage tank in one; and though it may 
not offer all the advantages of the Shoreditch 
arrangement, it has not some of its disadvantages. 
In any case, as between the two kinds of boiler, 
putting other adjuncts out of the question, there is 
a great deal to be said in favour of the Lancashire 
type. 
Mr. Healey does not speak very favourably of 
the thermal storage system in use at Shoreditch, 
which was designed to work in connection with 
water-tube boilers with a maximum pressure of 
400 lb. per square inch. He refers to the heavy 
initial outlay as being altogether out of proportion 
to any possible advantages, as all the pipes, valves, 
and fittings had to be strong enough for full pres- 
sure, moreover there is the extra covering neces- 
sary in all steam-charged vessels to provide against 
radiation due to higher temperatures. The same 
remark applies to hot feed pipes. Another point 
made by the author is that, owing to the very 
high temperature of steam at 400 lb. pressure, 
there is more difficulty in absorbing the heat 
from the gases and products of combustion. The 
obvious remedy for this would be to use an eco- 
nomiser. 

The conclusions Mr. Healey comes to are that, 
taking an average of several systems, 1.26 lb. 
of water can be vaporised by 1 Ib. of average 


unscreened refuse when burnt in well-constructed | y 


furnaces, assisted by a forced draught, at a pressure 
of 1.25 in. on the water gauge. This, it will be 
seen, is a considerable advance on the 1 lb. of water 
to 1 lb. of refuse, which was formerly looked upon 
as the standard, and was indeed not allowed to be 
true by a good many persons, but it is not so good 
as the 1} lb. stated by Mr. Hodgson. Mr. Healey 
further tells us that by the use of screened refuse 
1.89 lb. of water can be vaporised per pound, but it 
requires at least 3 tons of unscreened to produce 
2 tons of screened refuse. It will be gathered from 





this that there is no great advantage to be obtained 
from screening. 

There is no need for us here to dwell further 
on the desirability of local authorities erecting 
refuse destructors. The present methods of 
disposing of garbage are repulsive and unwhole- 
some. Too many of the approaches to London 
take passengers past disgusting heaps of refuse, 
whilst the carting of it through the streets 
is often made more objectionable than need be, 
owing to improperly esigned vehicles. When 
mechanical traction is firmly established on the 
highways of towns and cities, at any rate, for pas- 
senger traffic, and when refuse destructors are 
universal, two great steps in advance will be made 
in the field of sanitary science. 








THE THAMES DOCKS. 

THE docks of the Port of London have been for 
years in an unsatisfactory condition. They have 
to contend with the competition of other towns, 
both here and on the Continent, provided with 
better facilities for dealing with shipping and for 
handling cargoes ; and if they are to keep a fair 
proportion of the trade of the country, great addi- 
tions must be made to them in all departments. 
When the original Act was passed for the con- 
struction of these docks, a clause was inserted 
that no charge should be made for goods loaded in 
or out of ship from or to barges and lighters. This 
clause was adopted at the instance of the wharfin- 
gers, who up to that time had been accustomed 
to receive goods from ships lying in the river, and 
who, of course, had not been liable to dues. They 
had built large warehouses for dealing with goods, 
and would have been prejudiced if they could not 
deal as cheaply with a cargo lying in a dock as 
with one lying in the river. The result of the 
arrangement is that the tonnage of the barges using 
the docks is now nearly twice that of the ships 
brought into the docks at the present time, and 
three-quarters of the goods leaving or arriving in 
the port of London escape all charge, because they 
are conveyed by lighters. 

Naturally this is not a state of things favourable 
to good financial returns on the money invested in 
the decks. It occurs nowhere else in the country, 
except at Hull, and the dock companies are anxious 
to effect a change. The time has come when they 
must raise much additional capital, but without a 
change in the matter of dues, there seems no possi- 
bility of their doing so, as their existing stock is 
sadly depreciated. They have, therefore, brought a 
Bill before Parliament to enable them to make a 
maximum charge of 4d. a ton on lighters using the 
docks, and 1s. and 1s. 6d. a ton on goods, accord- 
ing to their description. It is estimated that the 
revenue from these sources, in addition to that 
already received from the 5. and from 
goods dealt with over-quay, would put matters 
on a satisfactory basis. The Bill came on for 
second reading last Tuesday, and~met with con- 
siderable opposition. Naturally no one wants to 
see the transit of goods saddled with addi- 
tional burdens, while at the same time, the pro- 
sperity of the Port and City of London largely 
depends on its affording proper facilities for trade. 
Eventually the Bill was withdrawn, on Mr. Ritchie, 
the President of the Board of Trade, promising, on 
behalf of the Government, that a Royal Commis- 
sion should be appointed to make a full inquiry 
into the whole question of what accommodation 
was requixved, what expenditure should be in- 
curred, and how it should be met ; and, further, 
whether to the present companies or to a public 
trust the docks of London should, in the future, 
be confided. A 

The future of the Port of London, therefore, lies 
in suspense until the Commission can collect its 
evidence and can come to a conclusion. This need 
not be a very long affair, for a great deal has been 
written on the subject during the past few 
ears. For instance, the London County Council 
has recently issued an Orange Book which deals, 
in somewhat desultory form, with the ‘‘ Port of 
London Dock Accommodation.” The return 
is the outcome of a resolution of the Council, 
= March 24, 1896, to the effect : ** That it 

ing in the best wasnt “y —, ~ improve 
its shipping by improved and cheaper accom- 
saotlialon: it be rebeatod to the Rivers Committee to 
report upon the whole subject.” The Rivers Com- 
mittee, in their turn, very wisely, it seems to us, 
appear to have referred the whole subject to Mr. G. 
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L. Gomme, statistical officer to the Council, who has 
brought together a good deal of information on the 
subject of London docks. The list given in Mr. 
Gomme’s return is much fuller than it would have 
been in the days of masts and sails. The first 
dock mentioned is the East India Dock, presumably 
on account of its seniority. It may be worth 
stating, as an addition to the interesting but too 
brief historical details Mr. Gomme gives, that the 
origin of the East India Docks was a basin of 
8 acres, which was commenced by John Perry at his 
own expense, on March 2, 1789, and which took two 
years to complete. That was the first of the Thames 
docks, and was generally called Perry’s Dock, 
though the formal name was Brunswick Basin. 
John Perry was the owner of Blackwall Yard, 
known to a later generation as Green’s Yard, from 
the slips of which so many good ships have slid into 
the Thames, to go forth for the winds and the 
waves, or the shot of our enemies to prove. When 
Perry's Dock was constructed there was open 
country all round, as one learns from a picture 
made at the time, and which shows a double row 
of trees, well grown and symmetrical, flanking the 
road in front of the dock. The picture also gives 
an unobstructed view across the water meadows, 
down each side of Bugsby’s Reach, right away to 
the village of Charlton, on the Kentish side ; and 
across Bow Creek, to where the Victoria Docks 
have since been dug out of the Essex marshes. 
There is also to be seen the old mast-house, 120 ft. 
high, which served as a landmark across the level 
country for ships coming up the river on the tide, 
as many doubtless can remember, for it was only 
taken down in 1862. 

At the present day, the East India Docks have a 
water area of 31.48: acres. The maximum depth 
at the lower entrance is 31 ft. at spring and 27 ft. 
at neap tides. The West India Docks are much 
larger, having a water area of 97.14 acres, and 
about the same depth of water. 

St. Katherine’s Docks are the smallest of the 
Thames docks, having but 10.35 acres of water area. 
The total area is about 14 acres, and probably it 
could be more profitably employed were the docks 
filled in and the land used for building purposes, it 
being so close to the busy part of London. The 
docks are only suitable for comparatively small craft, 
which could be well accommodated elsewhere. The 
London Docks have an area of 38.72 acres, and an 
entrance that will not accommodate large modern 
steamers. The Albert Docks have 87.97 acres 
area, and a depth of water at entrance of 36 ft. 
spring and 32 ft. neap tides. The Victoria 
Docks have an area of 84.45 acres. The Tilbury 
Docks are 69.08 acres, and have 44 ft. of water at 
the entrance ; the Millwall Docks have an area of 
36.41 acres, and the railway and canal companies’ 
docks 20.88 acres. This gives a total of 476.48 acres 
as dock area on the north side of the river. If to this 
we add 157.61 for the comparatively unimportant 
docks on the south side, we get a grand total for both 
sides of the river of 634.09 acres for the Port of 
London. 

Mr. Gomme also quotes from ‘‘an important 
series of articles” which appeared in the Times, 
and which ‘very ably summarises the position.” 
According to these articles, ‘‘ circumstances have 
conspired to thrust the question of the ports 
upon public attention in such a manner that 
even the partisan politician must be roused 
into wakefulness.” The first circumstances, or 
group of circumstances, are ‘‘ schemes for the com- 
plete or partial municipalisation of ports.” These, 
we learn, are being thrust forward in very persis- 
tent fashion. Next, ‘‘a number of docks have 
fallen, or seem likely to fall, into the hands of rail- 
way companies, some of which are shipowners, 
into the bargain.” ‘‘ In the third place, the doc- 
trine that the agencies which provide facilities for 
the transport of goods must not, if they have ob- 
tained protection or assistance from the State in 
securing their position, be able to show anything 
approaching to undue preference, has been recog- 
nised with so much emphasis in recent statutes 
relating to railways and canals, that the applica- 
tion of a similar doctrine to the ports, which are 
the nostrils of the breath of the country—that is 
to say, of its trade—has become a mere matter of 
time.” Translated into common-man’s speech, this 
appears to mean fair play all round. The last of the 
circumstances that have conspired is, we are told, 
. Perhaps not the least important point.” ‘‘ There 
1s such a bewildering variety of systems and 
allowances at various ports that it is utterly im- 








possible to compare a tabular statement showing the 
comparative expense of sending similar vessels 
with similar cargoes to the various ports of the 
kingdom, and having their cargoes dealt with in 
imilar fashion.” It is here the unhappy Port of 
London, ‘‘ which ought for obvious reasons to be the 
most prosperous and best-governed port. in the 
ee ’ is described as being under ‘‘ chaotic con- 
tro ee 

In regard to the first of the above-mentioned 
conspiring circumstances, the municipalisation of 
ports, the return is well adapted to stimulate 
agitation in favour of the London County Council 
obtaining control of our chief river and of the 
government of the port. Now we would be 
far from saying that the Thames Conservancy 
is a model corporation, for it is too apt to 
go to sleep and let things take their chance, 
generally a very r one. We believe also, 
as a general rule, in centralisation in matters of 
local government, chiefly from the fact that a body 
which has extensive powers thereby acquires 
dignity, and is the more likely to attract respon- 
sible and educated members. For these reasons 
we should like to see the Thames Conservancy in- 
corporated with the London County Council, could a 
satisfactory scheme for effecting this end be devised. 
Unfortunately, however, the past history of the 
London County Council negatives any hope that 
it would use an extended field of activity of this 
nature in a satisfactory manner. 

Nevertheless, the County Council system is well 
devised for supplying local parliaments for carry- 
ing out such duties as those under consideration, 
and, indeed, some County Councils are doing ex- 
cellent work. As with all corporations, congresses, 
and parliaments, however, good men are needed 
that good work may be carried out. Perhaps some 
day the London County Council may change for 
the better in the character of its membership, and 
when that is a well-established fact, we shall be 
prepared to advocate its control of our Metropo- 
litan river. 

The second circumstance mentioned, i.¢., the 
docks ‘‘falling into the hands of railway companies, 
some of which are shipowners into the bargain,” 
is one which we by no means look on with distrust 
or apprehension. In fact the best thing that can 
happen to a many docks would to fall 
into the hands of powerful railway companies 
having lines serving them. 

‘*Undue preference,” which forms the third 
circumstance in the list from which we quote, 
does not need much discussion. Fair play is a 
duty we all owe to our neighbours, whether it can 
be enforced by law or not. When special ‘‘ pro- 
tection or assistance” is asked by promoters from 
the State, Parliament should take care to make the 
granting of such assistance or protection conditional 
upon an equitable treatment of all persons. Such 
was the intention of the Legislature in regard to 
railway rates; but the Legislature often intends 
better than it sees its way to perform. The doc- 
trine, however, must not be stretched too far, or 
it may lead to injustice and abuse. 

The ‘bewildering system of allowances at 
various ports” is often a cause of just complaint, 
and much improvement might be effected—indeed 
ought to be effected—to this respect. Here, 
again, though uniformity, or even an approach to 
uniformity, is impossible ; for the rates that some 
ports, with great natural advantages, could easily 
work at, would mean ruin to others. Of course, 
the merchant and shipowner must’ calculate the 
relative advantages of different ports, and balance 
them against varying cost. We fear the shipper 
can never be relieved of this duty, although we are 
quite sure the business might be very much sim- 
plified, as we have already intimated. 

It would have been helpful if Mr. Gomme, in his 
return, had given us some idea how he proposed to 
solve the problems set forth in the opening para- 
graphs of the memorandum, but he is content to 
state the case without suggesting a solution to the 
difficulties. It should be stated, however, that the 
present Orange Book is marked ‘‘ Part I.,” so that 
we may perhaps hope for light and leading in a 
ae publication of the series. In the mean- 
time Mr. Gomme supplies in the return a good 
deal of information in a convenient form on ‘‘ the 
nostrils of the breath of the country,” to again use 
the poetical expression the report quotes to indicate 
the docks of London. The Royal Commission will 


thus find a ot deal of information ready prepared 
, and can address itself to elaborating 


to his han 
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its scheme for the regeneration of the docks. It 
is certain that additional capital must be found, 
but at present it is not clear how it is to be ob- 
tained without injustice to some class. 





THE BELLEVILLE BOILER, 

Wrrnin the past week the question of the 
suitability of the Belleville boiler for warships 
has been discussed in the daily press with that 
delightful freedom of opinion which usually charac- 
terises the ill-informed and inexperienced ‘‘ naval 
critic,” and the statements made have been 
remarkable principally for the drastic nature of 
the changes portended, according to the view of 
the writers. Thus we are told that the Belleville 
boiler is to be discarded, ‘‘ except for torpedo- 
boat destroyers,” that the Admiralty intend to 
gee a Committee of Investigation, and that 
the chief engineering officials at the Admiralty 
are about to resign to make it easy for the Board 
to abolish the boiler and to investigate afterwards 
its a : 

In considering briefly these remarkable and 
— ae se ae — reverse the — 

e resignation of the chief engineering officials 
at the Admiralty, we do not yee to say, 
would be a matter for sincere regret from the 
national point of view. . Under the present staff 
splendid progress has been made in the improve- 
ment of the matériel of the Navy. But for 
the courage and unceasing vigilance of these 
officials our warships in point of speed and other 
qualities could never have kept pace with the 
needs of the service from the strategical point of 
view, and any check, in view of the continual pro- 
gress in foreign navies, would be a_ serious 
matter, But we are certain that the same 
courage will operate in determining that a care- 
fully considered, if not an inevitable, policy 
should not be deserted, even when most vigor- 
ously attacked. Credence, therefore, need not be 
given to statements of resignations, which should 
perhaps be classified in the category of thoughts 
prompted by desires. 

As to the appointment of a committee, no one 
would for a moment oppose such a course if it were 
to result in any satisfactory issue not realisable 
under present conditions. None of our readers 
will blame us for any lack of desire to have the 
fullest investigation into any question of technical 
importance or interest : we have ever been on the 
side of research by collective bodies on scientific 
questions ; but the point of importance now to 
be decided is as to whether the time is not long 
since past for investigating the general question of 

licy on the water-tube boiler question. Even 
if such an investigation is to be held, it must be 
on different lines than those suggested. The fact 
must not be lost sight of that all Powers have 
decided in favour of the water -tube boiler 
for warships, because of its immense strategic | 
value. Naval authorities, the value of whose 
opinion cannot be doubted for a moment, have 
pronounced in favour of the change—have stated 
that it is inevitable, and this must be borne in 
mind in investigating the question; so that the 

rinciple of the water-tube boiler must be accepted. 

hat being so, the point narrows itself down to 
one of carrying the principle of the water-tube 
boiler into practice ; and it must not be lost sight 
of in this connection that every design prepared 
at the Admiralty is submitted to a consultative 
committee, consisting at present of the chief 
inspectors of machinery at Portsmouth. and 
Chatham, and the chief engineer of Portsmouth 
Dockyard, the officials who are in daily contact 
with the machinery in operation in our warships, 
and thus know from experience the practical 
results of the working of each ship’s engines and 
boilers. This committee reports upon each design 
to the First Lord of the Admiralty. 

We have frequently expressed our views as to 
the Belleville boiler, and need only say here, in 
view of present criticism, that when it was first 
adopted it was, and is still, by far the most largely 
accepted in the navies of the world. The Admiralty 
had a long series of experiments carried out before 
this type was adopted, and in accepting the boiler 
their decision coincided with that of other Navy 
authorities. At the same time it was decided to 
conduct similar tests with all types, and thus, 
following upon the experimental application of the 
Belleville boiler in the Sharpshooter, the Du 
Temple was fitted in the Spanker ; the Niclausse in 
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the Seagull; the Mumford in the Salamander ; 
and the Babcock and Wilcox in the Sheldrake— 
all ships of the same type. These vessels, like the 
Sharpshooter, were run for thousands of miles, and 
careful tests made. We have no intention of detail- 
ing the results, but they were generally confirmatory 
of the original decision, as objectionable features 
discovered themselves in the various types. In the 
case of the Babcock and Wilcox boiler, changes have 
since been made which have resulted most favour- 
ably. The tests of these various types of boilers 
were made because the responsible engineering 
officials at the Admiralty were anxious to take 
advantage of the best design which would most con- 
veniently realise in practice the inevitable principle 
of water-tube boilers for warships, and if any system 
shows an all-round superiority at any time, we are 
confident that it will be adopted. 

As it is, however, the Belleville boiler has con- 
tinued to hold the field, and not alone in this 
country. Time and experience bring changes, 
and it will not be at all surprising to us if the 
Babock and Wilcox type should secure in future 
a larger share of attention and support as a result 
of the research work carried out in the Sheldrake. 
Already it has been adopted for a new sloop being 
built at Sheerness, of 1400 indicated horse-power, 
and it may be fitted to some of the large ships 
of this year’s programme ; but the Belleville boiler 
will not be replaced, as, when well constructed, 
and with experienced management on board ship, 
it has given satisfactory results. It has been 
said, for instance, that the tubes of the Powerful 
are to be renewed ; that is not so. Only five of her 
original welded tubes have been replaced by solid- 
drawn tubes from first to last of her commission, 
extending over two years and eight months. 

Again, the statement has been made that, while 
we are adopting French boilers, other Powers hav- 
ing ships built in this country are fitting British 
boilers. This is equally inaccurate, for the British 
boilers in question are only being adopted in small 
torpedo-boat destroyers, as is the case with our 
craft of the same class. The large warships a 
built in this country for foreign powers are al 
fitted with the Belleville boiler. Again, it is said 
that the Belleville boiler will in future be confined 
to torpedo-boat destroyers. As a matter of fact, it 
has not been fitted to a single one of our hundred 
odd destroyers, and is not suitable for such craft. 
We might continue our inquiry into the inaccu- 
racies of the’ statements made—in some cases 
in papers which ought to know better; but it is 
really unprofitable ; although it serves to show how 
much reliance can be placed on the general state- 
ment as to the supercession of the boiler, and the 
resignation of ofticials—the latter a statement which 
is as reprehensible as it is inaccurate. 

Much that we have said is old news : an apology 
is almost called for in dealing with the subject, 
except for possible misapprehension and uncer- 
tainty as to the nature of the Admiralty adminis- 
tration involved; but we have really been led 
to a consideration of the subject generally by 
an interesting return just issued by order of the 
House of Commons to show the cost of repairs 
to the boilers of H.M.SS. Diadem, Niobe, Arro- 
gant, Furious, Powerful, and Terrible since they 
were commissioned. The return is most suggestive, 
for these ships have been commissioned for various 
periods varying from one year and three months 
to two years and eight months; and the figures 

ivé-a very good idea of the cost of upkeep of the 

elleville boiler. Four of the ships are those fitted 
immediately after the Sharpshooter experiments 
established the suitability of the type—the Power- 
ful, Terrible, Arrogant, and Furious; and these 
have not economisers, the other two have this addi- 
tion. With the exception of the cost in the case of 
the Terrible, the amounts are not by any means 
exorbitant, but it would have been well to have 
had along with the figures a statement as to the 

ercentage for upkeep on the total cost of the 

ilers, because outlays of 40001. or 20001. may 
at first sight seem, as one paper has put it, 
‘remarkably expensive ” for repairs. 

The Belleville boilers cost on an average about 
3l. 7s. per indicated horse-power at their full power, 
which, of course, is got with natural draught. This 
includes uptakes and funnels. It is thus easy to 
arrive at the total price. The first cost of the boiler 
installations in the Powerful and Terrible averaged 
about 84,000/., and yet the cost of maintaining them 
in a satisfactory state of repair in the case of the 
Powerful for 2 years 8 months is only 1978J., or 





little under 1 per cent. per annum. In the case of 
the Terrible, the cost is five times greater—due to 
an unfortunate accident, and not necessarily in- 
herent to the system. Again, the Diadem’s boilers 
cost about 55,6001., and her repairs for 19 months 
cost 42181. ; but those of the sister-ship, the Niobe, 
for 14 months, only cost 3741. It may be that the 
latter ship has not done the same amount of steam- 
ing as the Diadem, although both were in the 
Channel Squadron, and both went to South Africa, 
partly to convoy the troopships and do other patrol 
duty. The difference, however, is marked. In the 
worst case the percentage per annum in the Diadem 
is about 4? per cent. ; in the other it is much less 
than 1 percent. The same difference obtains with 
the Arrogant and Furious—sister-ships of 10,000 
horse-power. The rate of upkeep in the one case 
is 6.4 per cent. per annum, “or J in the other 2.9 
per cent. We presume, of course, that in all cases 
all the repairs necessary within the time are in- 
cluded as suggested by the return. 

These percentages speak for themselves ; but it 
is obvious that where there is such disparity in 
vessels built from the same specification = worked 
under the same conditions—often in the same ser- 
vices, if not in the same seas—there are influences 
apart altogether from the principle of the boiler or 
the design. The Admiralty have probably within 
their knowledge such extraneous causes which 
operate to influence results. They are not indi- 
cated in the return, which we give below in full, as 
published ;* and we have no means of ascertaining 
such official knowledge. Undoubtedly, experience 
in the running of water-tube boilers is an 
important factor in economy and _ efliciency. 
Long hours in the stokehold during official 
steaming trials have made it clear to us that the 
old haphazard style of stoking and of allowing 
affairs to run easily will not do with the high- 
emgers system ; and it is for this reason that we 

ve urged that the engine complements of our 
ships should be overhauled. High-pressure steam 
means greater—almost ceaseless—vigilance, even 
when running at low powers, and on this must, in 
part, depend the bill for repairs. A slight flaw, of 
which no notice is taken, may so develop as to 
ultimately involve heavy outlay, and unless the 
staff is adequate stch simple slips may be over- 
looked and bring trouble. Again, it is an 
— question whether contractors should be 
allowed to construct boilers on the piecework 
system. It must not be supposed that in raising 
this point we are for a moment assuming that the 
question of workmanship enters into the reason 
for the repairs bill being large or small—we have 
absolutely no information on the subject—but 
general experience supports the view that with 
piecework there is a great temptation on the 
part of workmen to “‘sins of omission and com- 
mission.” The Admiralty some time ago tried to 
induce contractors to agree to a clause prohibiting 
piecework on water-tube boilers ; but the attitude 
of the men was not favourable, and consideration 
of the matter had to be deferred. The question is 
undoubtedly one of extreme difficulty from the 
point of view of labour economics, but this general 
reference must suffice for the present. 





REGISTRATION OF FIRMS. 

Tue Registration of Firms Bill, which was read 
a second time and referred'to a Select Committee 
in the House of Commons on May 2, appears to 
have received practically unanimous support, not 
only in the Lower Chamber, but throughout the 
commercial world. Brought forward upon no less 
than fifteen previous occasions, it has at length 
been taken up seriously by our legislators, to 
ap » as we venture to hope, on the statute book 
before the close of the present Session. 

A study of the speeches delivered in the House 
on May 2 serves to show how useful the registra- 








* Cost of repairs to the boilers of the undermentioned 
ships since they were first commissioned up to Feb- 
ruary 24, 1900: 
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tion of the names of all members of a firm is 
likely to prove. When we weigh the pros and cons, 
it is not difficult to see that the advantage of know- 
ing the exact number and names of the partners 
in a firm largely outweighs the disadvantage which 
the comparatively secret disclosure of such informa- 
tion through the medium of a public register is 
likely to impose upon those who wish for some 
reason to conceal the true nature of their business. 
As was pointed out by Sir Albert Rollit, an honest 
trader has nothing to fear even if the Bill becomes 
a statute in its present form, while the dishonest 
trader who is of many aliases may find 
his opportunities for ——s largely curtailed if 
not completely destroyed by the proposed measure. 

More cogent reasons for the introduction of this 
new register force themselves into notice. The 
present means of ascertaining the financial stability 
of a firm, as gauged by the revelation of its com- 
ponent members, are cumbersome and known only 
to the few. The word ‘‘Co.” is appended to the 
name of a particular firm to impart dignity and 
importance—but how few of those who deal with 
the firms are able to ascertain the name of the 

arty who shelters himself behind this appellation. 

rue, it may be, that a business has long been 
carried on under a particular title, and that the 
firm name is a valuable asset in the business, but 
the new measure falls far short of enforcing the 
disclosure of all the partners’ names on the brass 
plate. It merely gives to those who have some 
special reason for making further investigations, an 
opportunity of doing so without having to consult 
an inquiry agency for the purpose. 

It was also pointed out in the House of Commons 
that our two great foreign competitors—America 
and Germany—are ahead of us in this matter. In 
the former country a system of registration exists 
which has been founded upon universal custom. 
In the latter, stringent regulations have been made 
for the purpose by statute. Even if the proposed 
scheme has the effect of saving time (one of the 
least of its benefits as foreshadowed in the House), 
it may serve to assist. us to keep our ‘‘end up” with 
foreign rivals. 

As an instance of the extent to which the names 
of parties connected with business is concealed— 
whether intentionally or not—it was stated by 
Mr. Monk, in the course of his speech in the House 
of Commons, that he had had a letter froma firm in 
the north of England, who stated that they did 
business with 4000 firms, but that they did not 
know the names of the persons who constituted 
those firms in more than 10 per cent. of the whole 
number. 

Registration is provided for in the new Money- 
Lending Bill. hus by Clause 5 (i.) of that 
measure it is enacted that the Commissioners of 
Inland Revenue, subject to the approval of the 
Treasury, may make regulations respecting the 
registration of money-lenders and the fees to be 
paid on registration and renewal of registration, 
not exceeding 1l. for each registration or re- 
newal, and respecting the inspection of the register 
and the fees payable therefor. Where a company 
carries on the business of money-lenders the 
register is to include (a) the name of every trustee, 
director, manager, and agent of the company ; and 
(b) the name and address of every person who has 

vanced money for the purpose of carrying on the 
business of money-lending by the company. — 

Among the clauses in the Bili the most impor- 
tant is that which prescribes the nature of the 
registration to be enforced. Another clause pro- 
vkes for registration before commencing business, 
the reason for its insertion being that in commenc- 
ing business men generally require considerable 
credit, and it is therefore important that their 
businesses and the names of the | egg interested 
therein should be registered. er clauses pro- 
vide for the registration of changes and impose 
penalties for non-registration. It appears that the 
promoters of the Bill do not seek to emphasise the 
infliction of penalties, it being suggested that to make 
non-registration a bar to the right to bring legal 
set will be sufficient to secure obedience 
to the principles of the measure. Another clause 
im a serious penalty for intentionally making 
a false return. Power is also given to the 
of Trade to make and alter fees, provided that the 
fee shall not exceed = - each registration. de 
important to notice that the hes pacer d 
sis col iw ership, 


$s | notin any way affect the presen’ of 
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effect of making people think a little more as to 
whether they are partners or not, it will be of 
enormous benefit to them, as well as to the rest of 
the commercial world.” 
It is suggested that in order to enforce the due 
istration of firms, such firms as are not registered 
shall not be entitled to sue upon contracts entered 
into by them. As the law at present stands a dor- 
mant partner never need be joined as a co-plaintiff 
in an action on a contract entered into with the 
firm or with one of its members (Levick v. Shafts, 
2 Es., page 468). To prevent a firm from seeking 
the aid of the Courts will be a very effectual method 
of providing for the due performance of the new 
measure. 





ARMOURED TRACTION TRAINS FOR 
SOUTH AFRICA. 

EXPERIENCE in the present war has certainly 
been none too favouable to the armoured trains, 
several of which were extemporised in the railway 
shops of Cape Colony and Natal. Being confined 
to the metals the enemy has always known pre- 
cisely where to expect them, and has taken mea- 
sures accordingly, which have unfortunately proved 
only too successful from his standpoint. By de- 
stroying the permanent way in front of the train, the 
latter has been brought to a stand at a point on 
which our wily brother Boer has already had his guns 
trained, and though there has been no special difti- 
culty in protecting the engine and cars from rifle 
fire, it has, owing to considerations of weight, been 
quite impracticable to render them impervious to 
the fire of even small artillery. Nevertheless, a rifle- 
proof train may, under certain conditions, prove of 
considerable service, though so long as it is confined 
to the railway lines its field of usefulness is de- 
cidedly limited. Towards the end of last year, how- 
ever, Messrs. John Fowler and Co., Limited, the 
well-known traction engine and steam plough 
makers, of Leeds, suggested to the War Office that 
an armoured traction train might prove serviceable 
in South Africa. The firm have already supplied a 
number of traction engines for transport purposes, 
which have thoroughly proved their value. Indeed, 
this campaign is not the first in which Messrs. 
Fowler have shown that steam may successfully re- 
place horse traction in field operations, since two or 
three of their engines were made use of by the Ger- 
mans in handling their siege guns round Metz in 
1870. These trains, however, if used on an exposed 
line of communication, are not proof against. capture 
and destruction by a mere raiding party of riflemen, 
and, accordingly, must be protected by covering 
troops. If armoured, it is obvious that the gun de- 
tachments would be quite capable of protecting 
themselves against the efforts of even a large 
raiding party, since artillery would then be 
needed to effectually injure them. The sugges- 
tion of the Leeds firm was accordingly favour- 
ably entertained by the War Office, and work 
on six trains, each consisting of an armoured en- 
gine and four bullet-proof wagons, was commenced 
early last March. Two of these have now been 
completed, and a successful trial run was made 
from Leeds through Methley and back on Wed- 
nesday last, at which we had the good fortune 
to be present. The leading train was made up of 
of an engine followed by three trucks, at the back 
of which were hooked on a couple of 6-in. 
howitzers. The trucks were loaded with pig iron 
to represent the ammunition which would be car- 
ried on service, and consequently the load behind 
the engine aggregated about 33 tons. This load 
was easily taken up John o’ Gaunt’s hill, a 
continuous rise of about 1} miles, part of which is 
assteepas1i113. Indeed, the engine is intended 
to be capable of taking its load up a gradient of 
about 1 in 9, but, fortunately for the manufacturers 
of the district, slopes as steep as this are not as 
common in the West Riding as in the spruit cross- 
ings and drifts of South Africa. The engine and 
train were very cleverly handled by the driver, 
in spite of the fact that the armour -plate by 
which the whole of the engine is boxed in 
restricted his view to peeps through two narrow 
slots, one on each side of the firebox. Even 
80, the steersman could only see through one 
of these direct, and had to view the other by re- 
flection in a mirror. Nevertheless, the driver suc- 
ceeded in turning out of the highway into a field, 
dragging behind him a truck and a howitzer coupled 
thereon, and taking this train through a gate but 


the engine. The field in question had been recently 
ploughed, and was accordingly very soft in places, 
thus affording an opportunity for testing the effici- 
ency of the means provided for ry gs a 
in the veldt. On average ground, the engine will be 
quite capable of hauling its load without recourse to 
these special appliances, since the wheels have 
riveted to them strips of heavy tees, about 5 in. 
across and 2 in. high. These are set helically, and 
form regular teeth, giving an excellent bite on the 
ground. The use of such teeth is, of course, 
illegal on the public highway, in this country ; but 
the county authorities, as was to be expected, 
raised no obstacle to their use on these trials, and 
the roads, being in excellent condition, showed 
scarcely a sign of the passage of the engine, though 
the latter weighed, in working order, about 22 tons. 
This result was no doubt due in part to the large 
dimensions of their wheels, their diameter being 
7 ft., and the rims 2 ft., wide. 

In soft ground the grip of the wheels is increased 
by bolting on ‘‘spuds.” ere are sections of T-iron 
about 6 in. deep, flanged at one end to hook over 
the edge of the wheel rim, and secured in place by 
bolts. The latter are provided with cotters in place 
of nuts, and the spuds can therefore be very quickly 
putin place or removed. Should the ground be 
too loose for even these ‘‘spuds” to give suffi- 
cient hold, recourse is had to the winding rope, 
which has been fitted to this engine just as toa 
traction engine intended for mere civilian needs. 
By running out the line and securing it to a suitable 
anchorage, which can at need be improvised by 
burying a balk of timber 2 ft. or 3 ft. in the ground, 
the engine will be quite capable of traversing the 
most difficult drifts it is likely to meet in active 
service, 

The engine is of 10 nominal horse-power, a term 
still retained by makers of portable and traction 
engines, though abandoned nearly everywhere else. 
Its misleading character is well shown by the 
present instance, since the engines are really capable 
of exerting 50 to 60 indicated horse-power. The 
cylinders are 6} in. and 114 in. in diameter, by 12 in. 
stroke. The boiler is designed for a working pres- 
sure of 180 lb. per square inch. The water tank 
will hold about 400 gallons, and bunker capacity is 
provided for about 15 cwt. of coal. The driving 
wheels, as mentioned above, are 7 ft. in diameter 
by 2 ft. broad, and support the engine body by 
springs, the use of which is especially necessary in 
the present instance, in view of the high speed 
at which it is intended to run the engine on favour- 
able ground. The stee:ing wheels have compara- 
tively narrow treads, since there is little weight 
taken on the front axle, and the use of narrow 
treads facilitates the steering. Three changes 
of speed are provided, which may be taken 
under ordinary conditions as two, five, and eight 
miles per hour respectively. The whole of the 
boiler, engine, and gears are enclosed inside a 
casing of armour plate, the only moving parts out- 
side this protection being the wheels. All bearings 
can be got at from the footplate without necessitating 
the attendant leaving the armour protection. The 
plates are } in. thick, and are of nickel steel, con- 
taining, we believe, also a little chromium, and har- 
dened by a secret process due to Major Boynton, 
a director of Messrs. Cammell and Co., and who is 
himself now engaged at the front. 

The plates, we learn, can be punched and 
sheared without much difficulty, though hard on 
the tools, but are difficult to drill or plane. All 
work of this character was, however, done by 
Messrs. Cammell, the parts being afterwards 
assembled by Messrs. Fowler. These plates are 
quite bullet-proof to a Mauser, even at a range of 
20 ft., and are also quite competent to stop shrap- 
nell or shell fragments. Indeed, ;%,-in. plate will, 
it is stated, stop the Mauser bullets, but if the latter 
strike normally they will bulge plates of this thick- 
ness. These ;%,-in. plates are nevertheless used for 
roofing the engine armour, and for some inclined 
armour used on the trucks to be presently referred 
to. The total weight of armour on the engine is 
about 4 tons. 

The tow wagons weigh about 5 tons each empty, 
and are designed to take a 6-in. besos bende 
howitzer and its limber inside, or a 4.7-in. gun ; 
or if the guns are towed in place of being carried, 
as will be the usual practice in the case of the 
howitzers, the wagons will serve each to convey 
100 rounds of howitzer ammunition, or 125 rounds 
of ammunition for a 4.7-in. gun. The howitzer 





9 ft. 10in. wide, or but 10 in. more than the width of 





shell weighs 118 lb., and the cordite charge 





657 
about 2 lb. Howitzers are, of course, low- 
velocity guns, since they are intended to give 


a curved fire, and thus search out entrenchments. 
They are rifled, and in favourable conditions are 
pretty accurate, but with such large shells moving 
at low velocities, it will be obvious that the dnft 
in the case of a strong wind may be considerable. 
The guns themselves weigh 30 cwt., or 68 cwt. com- 
— with their mounts. They can be fired in the 

eld, but for siege purposes are secured to plat- 
forms, the recoil being taken by hydraulic brakes, 
stout steel springs returning the gun to the firing 
position. 

The wagons are 15 ft. 6 in. long and 7 ft. 84 in. 
in extreme width. The length is insufficient to 
accommodate the full length of the 4.7-in. gun, 
but a port on the front armour-plating will 
allow the muzzle of these to project when on 
transport ; a suitable shutter is provided to cover 
this port at other times. As in the case of the 
engine the vertical armour-plates are } in. thick, 
but the side armour, being inclined, is but ,%; in. 
The width of the cars at the floor level is about 
6 ft. 44 in., but at about 2 ft. up from the floor 
the width is increased to 7 ft. 84 in., in order to 
provide clearance for the axle-caps of the howitzer 
carriages. Above this level the sides tumble 
home at an angle of about 80 deg. with the floor 
line. These sides consist of hinged flaps of ;%,-plate, 
stiffened by funnel [1’s, riveted on, and abutting, 
when up, against arched frames of 4-in. by 2-in. 
steel channels, to which they can be clamped in 
the usual way. These wagons have no roofs, but 
the flaps can be turned down to meet in the 
centre. In this case they entirely cover the car, 
and, making then an angle of about 30 deg. with 
the horizon, cannot be hit normally by a bullet. 
In fact, in this position they may be likened to the 
turtle deck of a cruiser, and effectually protect any 
ammunition carried both from rain and rifle bullets. 
The latter, indeed, are incapable of doing much 
injury, even if they hit the ammunition, since cordite 
cannot be fired by such an impact, and as the shells 
are only fused immediately before use, they are 
also impervious to fire. 

Considerable trouble was experienced in getting 
rivets capable of withstanding the jar of bullets 
striking in their immediate neighbourhood, since 
it was found that ordinary steel or iron rivets 
would fail under these conditions. Nickel steel 
has, however, proved more satisfactory, as it is then 
necessary for a bullet to actually hit the rivet in 
order to injure it. 

Ports are pierced in the armour of the wagons, 
but these are intended primarily for peepholes 
and not for loopholes, since it is not infended to 
use the train as a perambulating fort, its réle like 
that of our Volunteers, being ‘* Defence, not De- 
fiance.” 

The fore wheels of the wagons ‘‘ lock” under the 
fore body, just as those of an ordinary ‘‘ growler,” 
and consequently the train has, aun its 
length, a remarkably sharp ‘‘ turning circle.” The 
drawbars each consist of a Y, the fork of which is 
secured to the fore carriage of the wagon, whilst the 
stem is connected to the fork by a stiff spring, 
and is coupled by an ordinary pin to the vehicle 
in front. At the back each wagon, in addition 
to a shackle for this coupling-pin, has a hook 
of the service pattern for taking the trail of a 
howitzer. The latter, as already stated, can be 
arm inside the wagons, when for any reason it is 

esirable to shorten the length of the train. To 
this end, each wagon is provided with a couple of 
inclined ramps in the shape of heavy steel channels, 
which can be hooked behind, and the doors at the 
back of the wagon being opened, the howitzer can 
quickly be hauled on board by chocking the wagon 
wheels, and connecting the howitzer trail to the 
winding rope of the engine. 





SuNDERLAND Harsour Works.—The launching, a few 
days since, of the first portion of a steel caisson which is 
to form the end of the Roker pier at Sunderland, indi- 
cates the approaching completion of an important coast 
work. The first portion of the caisson measures 101 ft. 
by 69 ft., and when Pyare at the end of the 
pier, it will be loaded with tons of concrete, which 
with 7000 tons to be placed in it prior to its being towed 
out of the harbour, will make a total load of 13,000 tons. 
The expenditure on the Roker and South piers, up to the 
t time, has been about 350,000/., the work having 
commenced in 1883. The length of the Roker pi 
is now 2653 ft., and there is yet to be added 136 ft. The 
South pier was commen seven years later than the 


Roker pier, and the length laid down is 1844 ft. The 





distance which still remains to be completed is 1000 ft. 
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NOTES. 
Foreigners AND Mrininc ENTERPRISE IN JAPAN. 


Tue difficulties in the way of foreigners wishing 
to engage in mining enterprise in Japan have 
hitherto been so great that the development of the 
mineral resources of the country has not received 
much direct assistance from foreign capital and 
skill. A special Committee of the House of Repre- 
sentatives recommended that the 3rd article of the 
amended mining regulations should be changed so 
as to read that mining enterprise shall be lawful 
for Japanese subjects, and for companies organised 
is accordance with Japanese Jaw, and the House 
passed the proposal without discussion. The effect 
of this will be that although individual foreigners 
may not engage in mining operations, companies 
formed by foreigners in due accord with the laws of 
Japan may do so. This will bring the mining 
question into conformity with the land question, 
for, whereas an individual foreigner cannot become 
a landowner; a judicial person, namely, an asso- 
ciation of two or more individuals, organised by 
foreigners is entitled to enjoy that privilege. It 
is considered extremely improbable that any one 
foreigner would desire to engage in mining enter- 

rises ; such work would naturally be undertaken 
»y accompany. The Jiji Shimpo, one of the most 
influential newspapers in Japan, however, has pub- 
lished a most liberal and opportune article, urgin; 
that the House should proceed a step further, an 
extend the privilege to individuals as well as to 
judicial persons. The Jiji attacks the whole 
question of land-owning and mining privileges, and 
casta ridicule upon the apprehensions which deter 
a great nation like the Japanese from granting to 
foreigners rights, the enjoyment of which must 
benefit the grantor a great deal more than the 
grantee. The writer of the article traverses the 
whole ground in a most able and thorough manner, 
and there can be little doubt that such unequivocal 
writing appearing in the columns of so influential 
& journal, must produce a large effect. 


Porar Licuts. 


We are accustomed to consider the weird corus- 
cations which light up the long dreary nights of 
the Arctic regions as a phenomenon connected in 
some way with the electrical condition of our globe. 
We are led to this consideration by the action 
which the flickering streamers of this curtain of 
light exert on the magnetic instruments of our 
observatories and the lines of our telegraph systems, 
The auroral display of November 17, 1882, has, 
for instance, not yet been forgotten. In the 
United States its influence was felt throughout 
the day, from California to the Atlantic sea- 
board. The night of February 13, 1892, is 
hardly less memorable, the aurora which occurred 
being extensively observed in the United States 
and in some parts of Europe. Telegraphic 
communication between New York and Albany 
was maintained at times without batteries : the 
current, however, often became intermittent and 
even unmanageable, so that for nearly two hours 
it was extremely difficult to transact business with 
anything like satisfaction. The telegraph system 
of Sweden was also paralysed, and Russia felt the 
effects of the great magnetical disturbance. At 
Kew the declination needle swung 2 deg. away 
from its normal position; the horizontal force 
changed from .1760 deg. to .1830 deg., and the 
vertical force from .435 to .442. It is interesting 
to notice that the brilliant aurora of 1882 took place 
just when a tremendous storm broke out on the 
sun, as evidenced by the appearance of a spot which 
covered no less than .00247 of the sun’s visible sur- 
face. In like manner, that of 1892 corresponded with 
the appearance of another stupendous spot. The 
connection between the solar activity and auroral 
displays is very marked, both having a regular 
cycle of 11 years 2 months. It is also significant 
that the changes in magnetic declination have the 
same period of 1l years. We have here a a 
problem of su ing interest, and therefore also 
of exceeding difficulty. It has been studied by 
many, from De la Rive down to Nordenskiold ; and 
it still proves so attractive to the veteran auroral 
student, Dr. Paulsen, of Copenhagen, that he has 
gone to a little village in Iceland, where, with 
the help of a number of physicists, he hopes to 
make an exhaustive study of the aurora in its 
native home, and to test some of the theories that 
have been put forward to explain this mystery of 
the sky. Two stations have been selected—one 





at the village of Akureyri on the northern coast, 
and the second on the top of a neighbouring moun- 
tain. The two stations are connected telephoni- 
cally. The party are equipped with the most 
recent electrical and photographic instruments, and 
have been well drilled in operating them. 


CoHERERS, 


As the real nature of the action of coherers is 
still disputed, a brief account of some experiments, 
conducted by J. Hiirdén, of Ratibor, Silesia, may 
be of interest. Hirdén cut a square frame out of 
sheet copper. The fourth side of the frame was 
formed by two platinum wires, one of which could 
be moved by means of a micrometer screw. The 
wires originally ended in fine points ; by breaking 
the current in a mercury cup, however, the point 
had been changed into a tiny sphere. The spheres 
were brought under a microscope, and the frame 
placed in a bath, heated by a resistance coil. The 
spheres were first in contact and then removed from 
one another by heating the bath. The distance 
was adjusted, until the galvanometer of a shunt 
circuit in which a cell was inserted, indicated that 
no current would flow. Electric waves from an 
induction a tus were then allowed to fall on 
the gap, which had a width of 0.15 millimetre. 
Lively sparks passed, but the galvanometer did not 
mark any current until the gap had been reduced to 
0.005 millimetre. The apparatus proved too sensi- 
tive, however, for very exact measurements, and a 
closed frame of brass with a bridge formed by two 
steel wires was substituted for the former combina- 
tion. The induction coil was connected with a 
Wehnelt interruptor. In this case sparks appeared 
when the steel points were 0.3 millimetre apart. 


When the distance had been reduced to 0.006 | &T@@ 


millimetre all sparking and glowing ceased suddenly, 
and it was noticed that a dark bridge had formed 
between the electrodes, and that a current of 150 
milliamperes was passing. This current intensity 
remained fairly constant during the series of ex- 
periments. When the steel electrodes were shaken, 
the bridge collapsed, and the galvanometer went 
back to zero; new electric waves at once re-esta- 
blished sparking and the formation of the dark 
bridge. The sparks, therefore, appear to establish 
a conducting bridge connection between the parts of 
the coherer, and the current only flows as long as this 
bridge, consisting of electrode material, remains 
intact. The distance between the parts of the co- 
herer should be very small. 





THE GLASGOW INTERNATIONAL 
EXHIBITION OF 1901. 

In 1888 the people of Glasgow opened their Exhibi- 
tion complete on the inaugural day, setting an example 
rarely followed : next year they mean to do the same, 
and thus it comes that thus early they are closing their 
list of applications for s After the end of this 


month no exhibit will be entertained, and this fact = 


should be borne in mind. It is scarcely necessary to 
commend the claims of the Exhibition to the atten- 
tion of manufacturers. Glasgow is a great industrial 
centre, her citizens are imbued with strong commer- 
cial instincts, and the dominant note of this Exhibi- 
tion is business—the extension of markets for British 
manufactures. It follows that every inducement will 
be offered to prospective clients to visit the Exhibi- 
tion, and we are quite certain that the result from 
the industrial point of view will be immensely greater 
than is usually the case with exhibitions, We have 
already dealt at length with the main points, and 
need only here mention that amongst the classes 
are — Agriculture and mining ; industrial design 
and manufactures; machinery, motive power, elec- 
tricity, and labour - saving appliances in motion ; 
locomotion and transport, marine engineering and 
shipbuilding, lighting and heating, science and 
scientific instruments, education and music, and other 
sections devoted to the Arte. There remains no 
longer the slightest reason for doubt as to the success, 
from a representative point of view, and the expe- 
rienced gentlemen on the respective committees will 
have difficulty in allotting space to all the applicants. 
The foreign sections, too, will be of great importance. 
As to the buildings, it may be said that the architect 
(Mr. James Miller) and the engineer (Mr. Thomas 
Young) report that the progress of the works is en- 
tirely satisfactory. Despite a temporary scarcity of 
steel, which caused some alterations in the plans, two 
of the principal buildings—the Industrial and Ma- 
chinery Halls—are well advanced, and one half of the 
main avenue is nearly finished. Material is being 
arranged for the bridges and Grand Avenua, and a 
considerable quantity of steel for the Concert Hall has 
been delivered to the builders. A special building is 
to be erceted alongside of the Machinery Hall for the 


steam boilers, which will give a total indicated horse- 
power of about 5700. A deputation of the City Cor- 
poration, accompanied by the experienced and ener. 
getic general manager, Mr. H. A, Hedley, has visited 
the principal towns throughout the kingdom to urge 
the claims, and has met with a most gratifying recep- 
tion everywhere. A distinctive feature will be the . 
exhibition of works of art, representative of the cen- 
tury’s progress. It promises to be unequalled. 





WORKMEN’S COMPENSATION CASES. 

Turnbull v. Lambton Collieries, Limited.—This was an 
_— from an award of the Durham County Court 

udge under the Workmen’s Compensation Act, 1897. 
The respondent, Frances Turnbull, was the widow of 
John Thomas Turnbull, who was killed by an accident 
arising out of, and in the course of, his employment. 
The Lambton Collieries, Limited (the present a ts), 
owned a number of collieries, among them being one 
called the Burnmoor Colliery. They also owned a private 
railway called the Lambton Railway, about 12 miles in 
length, which connected their collieries with the North. 
Eastern Railway pong. 6 The d , who was an 
engine-driver in the employment of the appellants, was 
engaged upon the day of the accident in driving a train 
containing coal from the Burnmoor Colliery to the coal 
dépét belonging to the appellants near the North-Eastern 
Railway, where the coal from the collieries was stored. 
When the train arrived at a point three-quarters of a 
mile from the pit’s mouth of the Burmoor Colliery, near 
the junction of a siding belonging to the appellants and 
leading to the coal dépét, the deceased, who was stand- 
ing on the footboard of the onaiee. leaned too far out from 
the engine, in consequence of which his head struck against 
® wagon standing on the siding, and he was killed. The 
railway at the place where the accident happened ran 
— with the North-Eastern Railway ; but the acci- 

ent actually occurred on the through-running line of 
the Lambton yng: The Lambton Railway was held 
and maintained by the appellants, under wayleave leases 
ted to them by the owners of the land upon which 
the railway stood, and was not constructed or carried on 
under the powers of any Act of Parliament, or used for 
the purposes of public traffic. It was under the sole 
control of the appellants, and was used only for the con- 
veyance to its place of delivery of mineral traffic belong- 
ing to them and arising at their various collieries, and not 
for the pur of any one colliery only. It was the 
sole means by which coals were conveyed away from the 
collieries, The dépét, to which the train which the 
deceased was driving was conveying coals, was used for 
selling coals produced at the a collieries to the 
public in the neighbourhood, and also for copying, sek 
coals to workmen employed at the various collieries 
belonging to the appellants. The learned County Court 
Judge decided in favour of the respondent, on the ground 
that, in his opinion, the accident occurred ‘‘on ” the 
appellants’ works and adjacent to their Burnmoor mine. 
He referred to Section 7, sub-section 1 of the Act, and 
also to sub-section 2, according to which ‘railway 
means the railway of any railway company to which the 
Regulation of Railways Act, 1873, applies, and ‘‘ mine 
means a mine to which the Coal Mines lation Act, 1887, 
... applies, Attention was also drawn to Section 75 of 
the Coal Mines Regulation Act, 1887, which provides 
that unless the context otherwise requires, ‘‘mine 
includes every shaft in the course of being sunk, and 
every level and inclined plane in the course of being 
driven, and all shafts, levels, planes, works, tramways, 
and sidings, both below ground and above ground, in and 
jacent to and belonging to the mine.” : 

Mr. “ee a aos and crest Sy isty, ‘on 
appeared for the appellants, a ere was 
avtinnes upon which the County Court Judge could find 
that the accident occurred ‘‘on” the mine as defined by 
Section 75 of the Coal Mines Regulation Act, 1887. 

Mr. Robson, Q.C., and Mr. Danckwerts, Q.C., for the 
respondent, argued that the siding where the accident 
happened was by Section 75 of the Act of 1887 made part 
of the mine, and therefore the accident happened “on 
or _ np ame eas + ne 

e Court allowed the ap; : . 

In the course of his Lag agg Lord Justice A. L. Smith 
said: The place where the accident happened was not a 
‘‘ railway ” within the definition in Section 7, sub section 2 
of the Act of 1897. It was said that the accident happened 
‘fon or in or about” a mine. ‘To find the definition of 
“mine,” Section 75 of the Act of 1887 must be looked at. 
Apart from the definition in Section 75 of the Actof 1887, 
the accident clearly did not happen “on orin orabout” the 
mine, because it happened three-quarters of a mile away 
from the mine. There remains the question whether the 
meaning of the word “‘ mine ” was en by Section 75 
of the Act of 1887, so as to include this spot three-q uarters 
of amileaway. The words in that secti adjacent to 
and belonging to the mine,” mean physically adjacent to 
and belonging to the mine itself, and not merely belong- 
inz to the mineowner. In my eg there is no evi- 
dence upon which the County rt Judge could find 
that Sears where Fg accident happened was adjacent 
to and ing to the mine. 

Lord J eae aughan Williams delivered judgment to 
the same effect. 

Lord Justice Romer agreed. 





Frencn Coat Mrxinc.—The production of coal and 
anthracite in France last year is now definitely returned 
at 32,331,053 tons. The output in 1898 
was 31,826,127 tons, so that production increased last 





year to the extent of 504,926 tons. 
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NAVAL ENGINEERS. 
To THE EpiTor OF ENGINEERING. 
Srm,—If you are not already tired of inserting letters 
under the above heading in your journal, I shall be 
pleased if you will give me a little in which to make 
some remarks on the letter 0 * Lieutenant,” which 
appeared in your issue of March 30, dealing with the 
question of the status of naval engineers. : 

Let me begin by remarking how refreshing it is to find 
a letter taking the opposite side to the engineers written 
in such a fair and moderate spirit; at the same time 
*‘ Lieutenant ” has evidently a good deal to learn on the 
subject he has written about, and I hope to be able to 
convince him that he is in error on at least a few points. 

‘‘Lieutenant ” concludes his second pa S by saying 
that it seems to him to ‘“‘ follow logically that the man 
who has charge of the offensive power of the ship must 
be in absolute command of all the components which go 
to make that power effective.” 

Now, Sir, may I ask why he sets up this bogey of the 
engineers wishing to ‘‘ boss the show,” as he puts it, 
only to have the satisfaction of knocking it down again? 
I am certain there is no class of officers more convinced 
of the necessity for the captain to be in absolute com- 
mand of the ship, and no class of officers more loyal to 
their captains than the engineers; they wish to usurp no 
authority, but simply to have given them the position 
they consider their importance entitles them to. There 
is no more reason to suppose that the proposed com- 
mander or lieutenant of naval engineers should be put in 
command of the ship than the captain or lieutenant of 
marines. 

Your correspondent says he considers the title a man 
holds is a very small matter indeed : yet I notice he uses 
his own as a@ standpoint from which to criticise the 
engineers. He also says that “‘it is a man’s individualit 
which gives him command over his fellow-creatures.” 
do not know where he gets this last idea, certainly not 
from the Queen’s Regulations; and supposing a naval 
engineer had the individuality of a Napoleon, he would 
still have to spend a deal of his time in explaining 
to people outside the naval service that he was really a 
naval officer; whereas if he had a combatant title, he 
could use his efforts in other directions. 

“Lieutenant” has probably never felt the shoe pinch 
him in this direction; he has, for example, never as a 
fleet engineer (ranking with lieutenant-colonel), but still 
a plain ‘‘Mr.,” been assigned a subordinate place at a 

lic function to a Volunteer captain. He has never 
nown his wife to be subjected to slights on the same 
account, This may appear a small matter; but as the 
engineers must of necessity at times hold appointments 
away from naval centres, I know that this sort of thing 
is of frequent occurrence and very ame oe 

I can safelv say, too, that whatever the opinion of 
“ Lieutenant ” on the virtues of a man’s individuality may 
te, and whatever his opinion on the title a man holds, [ 
have never yet known a lieutenant promoted to the rank of 
commander who was content to be addressed as ‘* Mr.” 

Ido not understand ‘‘ Lieutenant” having met many 
naval engineers who considered a title of no importance. 
I have reason to know that the wish of the great majority 
of thess officers is to be recognised as combatants, and to 
be given combatant titles. This is not a matter of modern 
growth: it was recognised and advocated by Admiral 
Key’s ccm nittee, specially appointed to advise the Admi- 
ralty 24 years ago. I can quite believe that he has met 
many engineers who have repudiated any idea of takin 
command in connection with a combatant title, whic 
appears to some minds to be incomprehensible. 

he Financial Secretary to the Admiralty appears to 
have fallen into error on this latter point, judging from 
some of his remarks during the recent discussion of the 
- Navy Estimates. 

“Lieutenant” asks what engineers are to be called, 
and harps on the same old army doctor string as your 
correspondent ‘‘Far East.” Let me ask him why he 
refers to the army doctors for an example; why not to the 
army engineers? No one in the army mistakes a Lieute- 
nant Royal Engineers for an artillery or cavalry officer ; 
why should the proposed Lieutenant Royal Naval Engi- 
neers be mistaken for a Lieutenant Royal Navy; or a 
Lieutenant of Marines or Marine Artillery ? 

He also asks, if we have an engineer lieutenant, what 
about the doctors and paymasters? My reply is that I have 
never heard that these officers had advanced any claims to 
be considered as combatants. When they do, perhaps it 
will be time to consider them. May I remind your 

’ Correspondent that at the comparatively recent naval 
engagement off Santiago de Cuba, the doctors, pay: 
masters, chaplains, and naval instructors (had there been 
any) in the American squadron might almost as well 
ve been on shore ; while the whole engagement was an 
object-lesson pointing to the value of engineering, 
as displayed %, the Americans, especially in the over- 
hauling of the Cristobal de Colon by the Oregon, and the 
isastrous results of engineering on the other side. 
An individual signing himself ‘** Vincet Veritas” has 
recently written a pamphlet, in which he opposes, ac- 
cording to his lights, the views put forward by the engi- 
neers. In this pamphlet he defines a “combatant” as 
one who, being trained to the use of arms, takes active 
Measures to destroy life.” If this does not describe the 
— of our naval engineers in action, I have yet to 
rn the meaning of the words. As I have before ad- 
vaneed in your columns, it would be considered absurd 
to class the drivers of battery of field artillery as non- 
combatants in distinction from the actual gunners, 
rhereas the engine-room staff of a torpedo-boat destroyer, 
Or instance, are so considered, and the engineer officer 
at their head is. by a survival of ancient custom, still 


the engineer officer should have some power to deal with 
the punishment of minor offences in his department. At 
present he is in an absurd position in this respect, and no 
one recognises it more quickly than the members of his 
staff. He is perforce put in the position of the weak-minded 
mother one can imagine saying to her erring otapeing, 
‘Tl tell your father about you !” instead of dealing wit 
the case promptly herself. 

Your correspondent is rather in a fog about your argu- 
ment as to relative rank, and says it has never struck him 
that an engineer is considered as a civilian. He must 
surely know that the Queen’s Regulations recognises a 
military branch of the Navy, and various civil branches of 
which the engineers form one. The engineer is con- 
sidered a non-combatant like the chaplain, surgeons, &c. 
Certainly for matters of convenience the engineer has a 
relative rank, but from the time of his joining the Navy as 
an engineer student till he leaves it, possibly after forty- 
five years’ service he is still addressed as plain ‘‘Mr.,” 
while the chaplain and surgeon have always their recog- 
nised professional titles. 

I cannot agree with your correspondent in considering 
that the responsibility due to modern guns and torpedoes 
C= to the mets. watch-keeping lieutenant at all 

lances the responsibity he had 20 years ago in manage- 
ment of masts and yards, keep station under sail, &c., 
plus the knowledge of guns, &c., then required. To 
a good ‘‘sailor man” in the old days required a large 
amount of study and experience. I grant that gunnery 
and torpedo lieutenants may have greater responsibilities 
than before, but they form only a small percentage of 
the whole body. 

‘* Lieutenant” appears to have very optimistic views 
as to the ability of the Naval Reserve engineers to fill 
gaps in the fleet; butas pupae not 1 per cent. of these 
officers has had charge of a water-tube boiler, or of hy- 
draulic or torpedo machinery, or who even knows the 
meaning of the various bugle calls used in the Navy: I 
think his confidence is misplaced. On the other hand, a 
great many Naval Reserve lieutenants have actually h 
@ year’s training on rd Her Majesty’s ships, and 
would probably form an efficient reserve. 

‘*Lieutenant” also challenges your statement that elec- 
trical gear hasmade an increase in the engineer’s work; _ 
ing that everything, except the generators, is in the hands 
of executive officers. He possibly forgets that during the 
last twenty years there have been a good many changes 
in the types of generators, so that even in 5 to 
date on the — of dynamos the engineer has had an 
increase of work. The number of dynamos has also in- 
creased from one per ship to three or four. The day has 
gone by when engineer officers were sent abroad to superia- 
tend the fitting up of electric light installations on 
Her Majesty’s ships ; but the regulation is still in force 
(and acted on), that in ships where there is no available 
executive officer, the engineer has charge of all electric 
light fittings, including ope! batteries, &c., so that 
he still has to keep in touch with lighting alterations and 
improvements. may point out that this work may be 
given to any engineer officer at any time as a matter of 
course, when there is no available executive officer. 
‘* Lieutenant” may not know that every engineer student 
at Keyham has to spend a considerable part of his time in 
the study of electricity and magnetism, with their prac- 
tical uses, in the study and laboratory, besides practical 
work with dynamos, &c., in the workshops where they 
are repaired. 

Now as to the question of pay, ‘‘ Lieutenant” agrees 
that the engineers are underpaid, but considers the execu- 
tive officers still worse paid. This is not so. It admits 
of easy proof that, age for age, the only fair way of com- 
parison, executive officers are better paid than the 
engineers. It would be obviously unfair to compare the 
pay of a hoary-headed fleet engineer (the same as an 
admiral, perhaps), with that of a young commander, with 
whom he ranks. But we are not making comparisons as 
to relative rates of pay; what is required is that the 
emoluments offered to engineer officers should be sufficient 
to attract good men to Her Majesty’s Navy, and this is 
certainly not the case at present. 

We ought to be in the ition to know that a com- 
mission as an engineer officer in Her Majesty’s Navy 
would be considered a prize to be keenly contested for by 
the students at our engineering colleges; instead of 
which, we know og ye despised, and have to be given 
to anyone who will good enough to come along and 
accept them. 

In your leading article in issue of March 9, on ‘‘ The 
Status of Naval Engineers,” you say, ‘‘We have an 
engineering Navy, and we need get pe of good 
engineers for it.” The question arises, Have we plenty 
of good engineers? and the answer is eee *No.” 
Sufficient proof of this is shown in the difficulty we have 
had of late years in getting engineer students, which led 
to the age of entry being raised (now lowered again) ; 
and in the entry of (so-called) ‘‘temporary service” 
assistant engineers, because young gentleman from the 
engineering colleges would not come forward in ne 
like sufficient numbers to fill appointments offered. 

By a strange coincidence a strong light is thrown on 
the quality of naval assistant engineers by a letter in the 
same issue from an assistant engineer of H.M.S. Royal 
Oak, on ‘‘ Marine Engine Werking.” This young officer 
is, I find by inquiry a ‘‘direct entry” man, not trained 
at Keyham. He has observed the (to him) wonderful 
an sage oan of water a in the gauge glass of a 

iler when the engines are suddenly , &c. After 
consulting with other engineers (?) who cannot (or will not 
explain the reason, he flies to the pages of a professi 
paper to expose his ignorance. 
shall be pleased, if I may add a few remarks on the 





counted a civil officer. 
Tam pleased to think “Lieutenant” recognises that 





very able paper by Mr. Morison you have recently 


be | which the questions and answers were not pu 


rd | land, be worked from the waterfalls of the Highlands. 


public service in calling attention to the deficiencies in 
naval engineer complements in Her ete ships. In 
looking through the official Navy List, I find the engi- 
neer complements of battleships to be as he states, viz., 
one fleet engineer, one engineer, usually four aesis- 
tant engineers. Now it is evident that a deal of the 
watchkeeping and superintendence of the de ent 
must be done by these assistant engineers. If the Ad- 
miralty can say they are efficient and fit to be trusted 
with of a watch, surely they —_ to be promoted 
to the of neer. If, on the other hand, they are 
not fit, they should be borne as additional for instruction, 
I notice that all these ships carry a full complement of 
a or haps, be idered disloyal to point out 
t may, per consi oy: point ou! 
these caiuaiete our armour ; but I hold that it is true 
triotism to call attention to any shortcomings in the 
eet while there is time to remedy them. It would be 
criminal for those who know of weaknesses to i 
them, and so allow the public to go on sleeping in a fool’s 


‘ise. 
In conclusion, Sir, I trust that the statements in Mr, 
Morison’s paper, together with your own efforts, will be 
instrumental in leading to a pee 4 inquiry as to 
the naval engineer personnel ; I consid e recent hole- 
and-corner inquiry on this subject at the —— of 
to 

. 
have been as inadequate as the few paltry concessions 


to the engineers have been. 
Iam, yours a 
OPEFUL, 


THE MARVELS OF ELECTRICITY. 
To THE EpiTor oF ENGINEERING. 

Srr,—I have read in your columns with 4 interest 
Sir W. H. Preece’s lecture on the relations between elec- 
tricity and engineering. It is full of matters which ex- 
cite the imagination, and contains, it seems to me, an 





‘ad | epitome not only of electric science, but of many other 


sciences. From a material point of view the portion 
dealing with the generation of electricity by water power 
appealed to me most strongly, as there is a project on 
foot to build an electric tramway in town in 
which I live. Sir W. H. Preece said ‘*The waste forces 
of Nature are thus within our reach. The water- 
falls of the Highlands may work the tramways 
of Glasgow; Niagara already works those of Baltimore,” 
On looking at the map I find that the distance between 
Niagara and Baltimore is some 300 to 400 miles, and there- 
fore it is evidert that not only might the tramways of 
Glasgow, but also of all the towns in the north of ¢ 
and doubtless many others of your readers, would be lad 
if es would publish full particulars of the Niagara- 
Baltimore installation, giving the details of the current 
and the conductors, and the cost. In the case of my town, 
the council were advised by a consulting engineer that it 
was useless to think of conveying the current 25 miles, as 
steam engines would be cheaper ; but possibly he did not 
care to face the problems involved in distant transmission, 
If the Americans find it to their advantage to obtain their 
power from a waterfall 400 miles a why should it not 
be practicable to do the same here? Sir William said, 
“The problem before the engineer is how to select the 
best form of energy for his purpose, and how to utilise 
these waste energies of Nature, so as to secure the best 
economical result.” 
Yours truly, 


P. H. W. 





THE WAR IN SOUTH AFRICA, 
To THe Eprror or ENGINEERING, 

Srr,—The war at last appears to be approaching its 
final phase. 

The first was comme on British soil, and may be said 
to have terminated with the relief of Kimberley and of 
Ladysmith. 

The second may be ed as our attack on and con- 
quest of the Oran ree State, and was practically 
accomplished when Lord Roberts marched into tad 
on the 12th inst. 

We now commence the third and, we must hope, the 
final stage of the war, viz., the subjugation of Mr. 
Kruger’s forces in the Transvaal. 

Quite possibly these last efforts of the Boers may 
duce some sanguinar: ies final and heroic effort 
for independence. Quite probably, however, the Trans- 
vaalers may become disheartened by the defection of 
their comrades of the Free State, and may realise that 
nothing can be gained by nrolonging the war. Every- 
thing which has happened since the commencement of 
the month should teach them that the British forces are 
so overwhelming, that Lord Roberts was enabled to ad- 
vance on Kroonstad, although a strong Boer force was 
active on his flank and rear. So far from this Boer 
force being a d r to our advance, it has become 
evident that our advance has placed the Boer forces in 
the Ladysmith district in a parlous position, and their 
retreat to the Vaal may soon become impossible, At any 
rate, a safe retreat out of the Free State must be their 
chief aim at this moment. 

In short, Lord Roberts may be said to have completed 
the conquest of the Free State when he entered Kroon. 
stad last Saturday, Ex-President Stein’s tion 
— ing the —_ Government to Lindley or Heilbron, 
notwi ¥ = 

The omen 32 a of the new division of mounted in- 


fantry has been a great success of late, and the equipment 
cae ears St te eeee heey of mounted men is 
very creditable to those who have been engaged upon the 


work. No wonder that the Army remained for a time 





printed. I think this gentleman has performed a great 








at Bloemfontein when developments of such magnitude 
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were being perfected. Without doubt this is the best 
way to use mounted infantry, viz., to organise them into 
a large coherent body, to place them under an able com- 
mander, and to use them both tactically and strategically 
as a new arm with manceuvres specially adapted for their 
wers. 

Tea Roberts, at Kroonstad, occupies a _ important 
strategic position for attacking the Transvaal. i 

It is connected by rail with Johannesburg 115 miles, 
the Vaal being crossed at about 80 miles from ] tad. 

It is 70 miles from Klerksdorp, which is 10 miles beyond 
the Vaal to the north-west, a railway 60 miles long con- 
neeting Kroonstad vid Jordan’s Junction with the Vaal 
at Vermaas Drift. It is 45 miles from Lindley, to the 
east of it, and 70 miles from Bethlehem, whence a rail- 
way leads due east to Van Reenan’s Pass, on the Drakens- 
berg (140 miles from Kroonstad), and thence vid Lady- 
smith to Durban. It is only 150 miles from Pretoria, 
and 165 miles from Mafeking. The possibilities of Lord 
Roberts’ advance from Kroonstad are therefore numerous, 
and will, no doubt, be determined toa great extent by 
local knowledge concerning the Boer forces and their 
ap nt intentions. : 

n excellent map has recently been published by the 
Royal Engineers’ Institute at Chatham, comprising 25 deg. 
to 28 deg. latitude, and 264 deg. to 30 deg. longitude, on 
a scale of 8 miles to the inch. From this — it would 
appear that no rough country especially ada for Boer 
tactics exists between Kroonstad and Viljoen’s Drift, 
near Vereeniging; and the further fighting, if fighting 
there be, will scarcely be in the Free State. 

It appears that the Natal iy, under General Buller, 
is manning the capstan and weighing anchor, preparatory 
to some action in the near future. ‘ 

The relief of Mafeking may be confidently anticipated 
to occur this week, and the employment of large forces in 
this direction for an advance into the Transvaal is quite 
on the cards, especially if it be remarked that the exact 
positions of some of our divisions are very doubtful. 

The Prime Minister has been stating his panacea for 
our military shortcomings—to wit, rifle clubs and 
patriotism—with which he couples the Swiss system of 
military oe | and organisation. But thousands of 
rifle clubs would not bring the Swiss system, not with 
patriotism, unless it be properly directed. 

There must be a thorough overhaul, rotten parts cut out 
and replaced by new, the entire military machine clean 
and polished and put into good working order ; so that, 
when required in a hurry, we can get up steam quickly, 
turn a handle, and ahead with a proper force and 
vl in any desired direction. Rifle clubs will not do 
that. 


Yours faithfully, 


May 14, 1900. FIELD OFFICER IN ’84, 





SIGHT-FEED LUBRICATORS. 
To THE EprTor or ENGINEERING. 

Srr,—For our own works and to drive our material 
transmitting machinery we buy five or six engines every 
three months, and it is very surprising that the sight- 
feed lubricators sent out with same are tosuch an abomin- 
able design on no matter what type of engine and irre- 
spective of make. 

A Westinghouse pattern pump was purchased lately 
and carried a nickel plated perfectly automatic, sight- 
feed-unbreakable oiler; and in going round the works I 
noticed that the engine attendant had shifted this on to 
our high-speed electric light engine, where it is now 
working daily, and induced me to order seven others, 
for our own prime movers from America, the makers 
being the Nathan Manufacturing Company, of New 
York. Itisa pity the Americans put on 30-ft.-a-minute 
pumps what we consider too good for 400-revolutions-a- 
minute engines. 

For New Conveyor Company, Limited, 
ARCHIBALD LiTtLx, Secretary, 
Smethwick, Birmingham, May 14, 1900. 








CHINA’S RAILWAYS. 
To THE Eprror or ENGINEERING. 

Srr,—Under this heading there appeared in the Daily 
Mail of April 20 an article contributed by their Special 
Commissioner dated Tientsin, March 19. How a letter 
written in Tientsin on March 19 managed to reach the 
offices of the Daily Mail within a month is not explained, 
but it is certainly a record. We are also in ignorance as 
to the Daily Mazil’s object in sending a Special Commis- 
sioner all the way to Tientsin ; but if it was to gather facts 
in regard to the railways of China we fear that he sadly 
failed in his mission. Perhaps, though, he never got as 
far as Tientsin, but wrote his report from Sanatal boned 
on information obtained locally. This might account for 
the date of his letter, and for the extraord: combina- 
tion of fact and fiction he suxceeded in producing. 

As London agents of the {mperial Railways of North 
China we beg you will permit us to point out and correct 
some of the many inaccuracies and misstatements con- 
tained in the report. 

The article, amongst other things, stated that much of 
the credit for the initiation and success of the China 
Railways was due to Mr. Detring ; that Mr. Kinder had 
only gained his railway experience in China having started 
as an assistant in the Kaiping coal mines; that, in conse- 
uence, a turned out by him was not up to 
ate, his work showing want of experience, and 
that the management and c were in a state neg brn 


which was intensified in the accounts department. 

As s Mr. Detring, we think he would be the first 
to repudiate the greatness thus thrust upon him by the 
Daily Mati Commissioner. Mr. 


Detring has never had 


any official connection with the Imperial railways, nor is 
their success attributable in any way to his influence or 
“strenuous baeking.” The sole credit for the gradual 
development and success of the China railways is due 
entirely to the engineer-in-chief, Mr. C. W. Kinder, who, 
far from having picked up his knowledge in China, was a 
railway engineer of considerable experience before he 
went to China ever 18 years ago, to superintend the build- 
ing of the short railway and canal which were required to 
afford the Kaiping coal mines the necessary outlet to the 
sea. Mr. Kinder commenced his career as a pupil with 
one of the best known civil ogee in Westminster, 
where he served the usual period; afterwards holding an 
important post on the Russian railways, and subsequentl 
taking z an appointment on the Imperial Japanese rail- 
ways. From the small line first built by him in China 
has sprung the important system of railways that now 
extends from Pekin through Tientsin and Shanhaikwan 
onwards to Newchwang, a total distance of over 500 
miles, The permanent way and rolling stock have been 
made under the personal supervision of Mr. Kinder and 
his able staff of British engineers, on the most approved 
modern methods, and on lines ~ sage 4 adapted to suit 
local exigencies and requirements. e rails, bridges, 
locomotives, and w: material have been supplied from 
time to time by the best British makers, under the 
inspection of eminent consulting engineers in this 
country. Surely, these facts alone are sufficient to amply 
disprove the statements of the Daily Mail Commissioner 
as to Mr. Kinder’s lack of experience, and the antiquated 
character of some of the work turned out by him. We 
might further add that Mr. Kinder was never an assistant 
in the Kaiping coal mines. The confusion in the Special 
Commissioner’s mind on this point doubtless arises from 
the facb that Mr. Kinder was at one time engineer-in- 
chief to the Chinese Engineering and Mining Company, 
who owned the coal mines at Kaiping. 

There are other erroneous statements about Mr. Kinder 
in the report; but we will not trouble you with further 
comment upon them. Everyone connected with China 
is already aware of the eminent services rendered by 
Mr. Kinder, both in developing railway enterprise in 
North China, and in protecting and safeguarding British 
interests at a most critical — It is only those 
unacquainted with Chinese affairs who are likely to be 
misled by the inaccurate information supplied by the 


ed | Daily Mail Commissioner, and who need to have the real 


facts placed before them. In regard to matters con- 
nected with the traffic, management, and accounts, the 
Commissioner’s strictures are unjust, incorrect, and mis- 
leading. Being a Chinese Government undertaking, the 
Imperial railways have a Chinese managing director; but 
the actual working of the line is in the hands of an 
experienced traffic manager, with a staff of traffic 
inspectors sent out from this country; whilst the accounts 
and finance are now ably m and controlled by the 
chief accountant, Mr. A. M. Bruce, who was appointed 
to that important position on the successful issue of the 
Chinese Railwa n last year. 
e are, Sir, your obedient servants, 
J. WHITTALL and Co., Limited. 
(R. S. Corbett, Managing Director.) 
9, Fenchurch-avenue, London, E.C., May 10, 1900. 





A QUESTION OF OVERTIME RATES. 
To THE Epitor oF ENGINEERING. 
Str,—In your issue of April 21, 1900, a correspondent 
who signed himself ‘ Engineer,” raised an interestin 

uestion under the above heading. He asked, ‘‘ Is G 

riday an authorised holiday in England for men who are 
= by the hour?” He went on to state that if it is, 

tters and turners can demand extra pay for working on 
that day ; if it is not, then a master would be entitled to 
lawfully dismiss any men who refused to work on 
Friday because no extra pay was offered. He concluded 
by asking, ‘“‘Are men legally entitled to extra pay, 
such as they would have for Sunday or Christmas day? 
Has there been any decision in the Courts on this point ?” 
His letter contained a request that one of your readers 
should answer these questions “‘with authority.” Al- 
though my ‘“‘ authority” is open to doubt, may I venture 
to make the following remarks in answer to his query ? 

With regard to Good Friday, it may be stated that the 
— relating to it in the Statute Book, and the 

ules of the Supreme Court, are similar to those for 
Christmas Day. Turning to the Factory Acts, 1878- 
1895, 38 and 39 Vic., c. 13, s. 22, and 58 and 59 Vic.,c. 37, 
s. 17, I find that the provisions there laid down with 

; these days being kept as a> only have 
relation to women, young persons, and children. As far 
as I have been able to ascertain, there is no wig A TO- 
vision making Good Friday, which isa Bank Holiday, 
a holiday for any purpose which would have any bearing 
upon the legal relationship of master and servant. It is 
laid down in Austin’s ‘Law of Apprentices” [(1890) 
pene 73] that an apprentice is liable to work on Bank 
olidays, unless there is an ~ a provision to the con- 
trary in the apprenticeship deed. 

In the light of this opinion, I think a master would be 
entitled to dismiss a workman for absenting himself on 
Good Friday, assuming there was no term in the contract 
which made it lawful for the workman to absent himself 
on that day—and assuming, moreover, the absence of 
any custom of the trade which gives him such liberty. 

The one case which I have been able to find upon this 
point is that of Reg. v. Stoke-upon-Trent [5 Q.B., 303], 
in which it was laid down that where a workman is hired 
for a year to work at a particular trade, under a written 
a which says nothing as to any periods of absence 

lowed to the workman, parol evidence may be given 
that it is the custom of the particular trade for the work- 





men employed in it to take certain holidays, and to 


absent themselves on such occasions for their work with. 
out the permission of their masters. _ 

My own view is that it would require strong evidence 
of such a custom before the workman could ps extra. 
wages for working on Good Friday. 

é Yours, &c., 
3, Brick-court, Temple, E.C. Lex, 





ROYAL METEOROLOGICAL SOCIETY. 

THE first afternoon meeting of the yea session was 
held on Wednesday, the 16th inst., at the Society’s rooms, 
70, Victoria-street, Westminster, Dr. C. Theodore Wil- 
liams, President, in the chair. 

A most interesting paper was read on “ The Wiltshire 
Whirlwind of October 1, 1899,” which had been prepared 
by the late Mr. G. J. Symons, F.R.S., a few days before 
he was stricken down with paralysis. The whirlwind 
occurred between 2 p.m. and 3 p.m., commencing near 
Middle Winterslow, and travelling in a north-north. 
easterly direction. The length of the was nearly 
20 miles, but the average was only about 100 

ards; in this narrow track, however, buildings were 
lown down, trees were upreoted, and objects were lifted 
and carried by the wind a considerable distance before 
they were deposited on the ground. Fortunately the 
greater part of the district over which the whirlwind 
“mag was open down, otherwise the da , and per- 
ps loss of life, would have been considerable. At Old 
Lodge, Salisbury, the lifting power of the whirlwind was 
strikingly shown  f several wooden buildings being lifted 
up and dropped down several feet north-west of their 
original position. At a place 18 miles from its origin, 
the whirlwind came u a rick of oats, a considerable 
portion of which it carried right over the village of Ham, 
and deposited in a field more than a mile-and-a-half away, 

A paper by Dr. Nils Ekholm, of Stockholm, was also 
read, on ‘* The Variations of the Climate of the Geological 
and Historical Past, and their Causes.” In this the 
author attempts to apply the results of physical, astro- 
nomical, and meteorological research, in order to explain 
= secular changes of climate unveiled by geology and 

istory. 








THe Late Mr. Epwarp Pritcuarp, BrrMIncHAM.— 
We regret to learn of the death of Mr. Edward Pritchard, 
Birmingham, which took place at his residence, Park 
Mount, Selly Oak, on the 11th inst., as a result of an 
——— seizure earlier in the week. Mr. Pritchard, 
who was associated with — ! municipal undertakings in 
the Midlands, was born at Wrexham in September, 1838, 
and was thus in his sixty-second year. He was appointed 
burgh surveyor successively at Clitheroe, Bedford, and 
Warwick, going to the latter place in 1870, when the 

uestion of sew disposal was up for decision. Mr. 

ritchard su ed in inducing the board to adopt his 
sewage farm scheme in preference to a filtration project, 
and at the same time a joint drai committee for 
all the districts draining into the River Tame was formed. 
He also constructed water works for Warwick, the source 
of supply being Haselay Brook. As at Clitheroe and 
Bedford, he organised a volunteer fire brigade, of which 
he was captain, and in this capacity was at the burning of 
Warwick Castle in 1871. oe years ago Mr. Pritchard 
gave up his appointment at Warwick, and commenced busi- 
ness in Birmingham and London asa consulting engineer. 
Over ahundred towns in Great Britain have been pro- 
vided by him with water works, sewerage, or tramways. 
The Wolverhampton penne og rg was one of the many 
public bodies which sought his assistance in the matter 
of sewage disposal. Mr. Pritchard was also sent for to 
Constantinople to report on sewerage works. In August, 
1888, he went to South Africa, having been retained by 
the municipality of Cape Town to report upon the sewage 


Good | question. This led to his also being retained by the 


municipalities of Woodstock, Claremont, and Wynberg, 
important districts closely adjoining Cape Town. While 
waiting for surveys to be completed at Cape Town, he paid 
a visit to the diamond fields of Kimberley and the gold- 
fields of the Transvaal. At Kimberley he was able to 
give some important advice to the authorities on the 
— of sewage disposal, and at Johannesburg, a city 
then just rising into — he received instructions 
to prepare a scheme which should supply water for gold 
washing at the mines, as well as for domestic purposes in 
the town. The authorities at Pretoria also retained his 
services, and the water works which now supply the town 
were designed by him, and the fittings were sent from 
this country under his supervision. A water company 
at Klerksdorp also carried out under his advice a scheme 
for supplying the town from a point in the Vaal River 
8 miles distant. One of the earliest of his tramway 
undertakings was that at Magdeburg. For several years 
he acted as engineer to the Birmingham tramways— 
cable, accumulator, electric, and overhead systems. 
Amongst the other tramway schemes which have been 
carried out by Mr. Pritchard’s firm were Leamington and 
Warwick, Barrow, Dudley, and —_ &e.; his 
firm, in which Mr. R. Green is a partner, have now in 
course of construction a tramway in Carlisle; and 
his schemes also on the overhead system for Walsall, 
Aston Manor, and Rawmarsh are now before Parlia- 
ment. As a mining engineer Mr. Pritchard also had a 
large practice. In 1896 he was retained by a syndicate— 
of which the Earl of Warwick was chairman—for exploi- 
tation of the then newly-opened goldfields of British 
Columbia. He spent some time out there prospecting. 
Mr. Pritchard, in 1884, was elected a member of the In- 
stitution of Civil Engineers, and he was also a member 
of the Incorporated Association of ee and County 
—— and was president in 1879-80 ; was a Fellow 
of the Geological Society, and a member of various other 





societies. 
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INDUSTRIAL NOTES. 


Tue sixth ‘‘ Annual Abstract of Labour Statistics of 
the United Kingdom, 1898-9,” is not so belated as 
some of the previous ones. To be able to obtain such 
a volume early in the fifth month of the next year, 
is most creditable to the department issuing it, a de- 
partment which for several years was undermanned 
and overworked. Publications of this kind lose their 
f eshness if they fall behind in date. The statistics 
and information generally become stale, and we live 
too fast and work too hard to be able, as a rule, to go 
far back in our inquiries. Besides which the neces- 
sities of newspaper and journalistic life require the 
latest facts, the newest scrap of information as to what 
is going on. The present volume shows how alive to 
the needs of the community the department is. The 
facts and figures marshalled together cover a wide 
field, so wide as to render the report, or abstract as 
it is called, a valuable annual for reference, especially 
as regards industrial questions. 

The tables relating to fluctuations in employment are 
very full and complete, the percentages of unemployed 
union members being given, first of all for unions 
making returns, and then in groups of industries for 
each month in the year, and then the mean for each 
year. The tables cover twelve years. The highest 
proportions of unemployed were in the four years 
1892 5, ranging from lowest, 5.8 per cent. in 1895 to 
7.5 per cent. in 1893. The lowest proportions were in 
1889 and 1890, when there were 2.1 per cent., and in 
1899, when there were 2.4 per cent. as the mean 
average of —— The building trades, or such 
of the unions as make returns, had the lowest average 
of unemployed in the twelve years, the printing and 
bookbinding trades stand next ; the former rose to 5.5 
in one year, 1888, in the last four years the proportion 
was well under 2 per cent. The highest in the latter 
group was in 1894, when 5.7 per cent. were unem- 
ployed ; in 1888-9 and 90 the highest was 2.5 per cent. ; 
in the last three years the proportion has verged on 4 
per cent. The highest mean average is found in the 
enginering, metal, and shipbuilding group of industries 
which stood gt 11.4 per cent. in 1893; at 11.2 per 
cent. in 1894; but fell to 8.2 per cent. in 1895. In 
1890, the proportion was 2.2 per cent. ; in 1889, it 
was 2.3 per cent. ; and, in 1899, again 2.4 per cent. ; 
these being the lowest percentages in the 12 years. 

These fluctuations in employment are dealt with 
very minutely in some groups of industries, especi- 
ally by the Amalgamated Society of Engineers, whose 
*‘vacant-books ” furnish every detail ; also in relation 
to labour at the London Docks, about which only of 
late years has statistical information been possible, and 
in the textile trades, especially as to the employment 
of females, the figures being valuable for the purposes 
of comparison. 

On pase 82 is given the number of coal miners em- 
ployed, and on page 83 the number of ‘days worked 
per week in coal mines.” Attention has been twice 
called by correspondents to the fact that the colliers 
do not necessarily work the periods set forth, as we 
haveassumed. To show that the figures quoted, and 


the remarks made thereon, were bond fide, we quote |G 


the heading as it appears in this ‘‘ Abstract,” page 83 : 

‘Table LXIII.—Average number of days per week 
on which coal was hewn and worked in all mines in 
the United Kingdom from which returns have been 
received for each month of the years 1896 to 1899; 
and also for such mines in the more important dis- 
tricts for each month of 1899.” In the monthly reports 
the words are “the pits worked on an average 5.67 
days per week in the four weeks ended on March 24.” 
The error has arisen from the supposition that the 
number of people employed (which is given) were 
intended to represent the average number of persons 
employed in the work. What appears to be the fact 
is that though the pits were worked, the full comple- 
ment of men were not always at their post. The 
mistake is regrettable on all grounds, more especially 
is it so on the ground that the miners do not put in 
all the time which they might, when there is a demand 
for their labour. 

The general summary as regards trade unions shows 
that 1208 unions were notified in 1892, in 1898 there 
were 1267, The total number of members in 1892 was 
1,501,083, in 1898 the number had increased to 
1,644,591. a of the principal unions from 
the total, the number of members had grown from 
909,648 in 1892, to 1,043,476 in 1898 ; the income had 
increased in the same period from 1,459,214]. to 
1,915,4550, ; the expenditure from 1,421,169/. to 
1,489,671. ; the funds in hand from 1,616,800/. to 
*,694,7997. The proportions per member were: In- 
come, 1/. 16s, 84d.; expenditure, 1/. 8s. 67d.; funda at 
_ of year, 2/. 11s. 7#d. So long as the balance in 

nd ex 8 a year’s income, the soundness of the 
union is regarded as complete. 

“hong regards the _ of trade unions, it appears 
: at by far the larger proportion have inc 

argely in membership since 1892, some have increased 
enormously, as follows: Groups—building trades 
mining, &c., from 315,098 


from 160,388 to 235,862 ; 


to 352,826; engineering, &c., from 278,159 to 307,902 ; 
textile workers from 204,039 to 213,776. The clothin 
trades decreased from 83,114 to 70,344; the gene 
transport service, exclusive of railwaymen, from 
107,484 to 79,354, Then comes a big drop from 
36,986 to 2353 in the agricultural and fishermen group. 
General labourers decreased: from 100,909 to 97,080; 
the chemical glass and pottery group and workers in 
fibre also decreased. 

Such information as was available is given in a con- 
densed form of the federations of trade unions, and of 
trade councils; it is, however, too early as yet to 
estimate the latest development in this respect, namely, 
the National Federation started at the Manchester 
Congress. There were five federations of trade councils, 
counties or groups of counties; the Midlands had 
130,000 ; Yorkshire, 50,000; West of England and 
South Wales, 30,000 ; North-Eastern Counties, 24,000; 
Cheshire, 15,000. There are some large sectional 
federations, but whether these will be merged in 
the General Federation, or continue to exist as at 
ary cannot yet be known. In looking down the 
ist of sectional federations, we can see where it isa 
chain of weak unions, and where it is one of strong 
unions. The weakest links yield in the one case with 
a decrease of membership, whereas in the stronger 
unions there is a growth, greater or less according to 
the class of workers in the various unions, 





The monthly report of the Ironfounders states that 
though ‘‘ the unemployed figures in the aggregate are 
much about the same as last month, we are compelled 
reluctantly to admit that trade does not appear to be 
so reassuring as we could wish; there are general 
complaints that orders are not coming forward quite 
so freely as they are running out.” There on, 4 be 
temporary reasons for this, connected with the high 
prices of fuel and material and the difficulty of fixing 
an early date for deliveries. Speedy delivery is often 
of more importance than price, a is this the 
case when there is a flush of trade, and customers 
have to await their turn. The membership shows a 
decline of 84, but this is explained by the exclusions 
for being in arrear at the close of the quarter, that is 
to say some are out of benefit. The total number on 
the funds was 1823, only an increase of one over the 
previous month. The total on donation benefit was 
377, increase of 40; on sick benefit 494, decrease of 
50; on superannuation benefit 878, increase of nine ; 
unemployed, but out of benefit, 69, decrease of one ; 
on dispute benefit five, increase of three. The total 
cost was 576/. 23. 4d., or 77d. per member per week. 
The total number of members was 18,024. e aggre- 
gate funds 97,0507. 1s. 5d., increase in the month 
6217. 8s. 2d. The returns as to employment mark a 
change, though not a serious one, as the following 
condensed view of the figures shows : 

















This Month. Last Month. 
State of Trade. 
Places. Members. | Places. ‘Members. 
Very good ww 88 | 12,695 85 | 11,686 
eed es a ae 28 3,684 80 | 5,080 
Not so good or mode- 
oa Gas 7 | 1,206 8 1,246 
Declining, one ; short | 
time, one ; very bad, 
one .. ae oe 8 439 2 | 146 
Totals 126 | 18,024 | 125 | 18,108 








The difference is not very great, but last month no 
branch returned the state of trade as very bad. he 
one so named is Dublin, where 17 members were un- 
employed at the date of the report. The Lancaster 
branch reports that the largest firm there has given 
an advance of ls. per week unsolicited by the members 
of the union. There being only five members on dis- 
pute benefit shows that very little friction exists in 
this department of the iron and steel industries, 





The report of the Amalgamated Carpenters and 
Joiners for the current month states that the period has 
been an anxious one for the council, their time and 
thought being taken up almost wholly in considering 
and dealing with trade movements. The reports from 
the larger districts in England are favourable and 
encouraging as regards concessions by the employers, 
but in Scotland, it is stated, there was an organised 
attempt to reduce wages, which the council decided 
to resist. The result has been co far that strikes have 
taken place in Aberdeen, Edinburgh, ea Ayr, 
Arbroath, and several other places. The report 
attributes the disputes that have arisen to the fact 
that two societies of joiners exist in Scotland and 
are sadly divided as to ‘policy and to the action to be 
taken. But there are some gleans of sunshine —the 
Glasgow employers have agreed to allow existing 
agreements to continue for another year, and at Aber- 
deen the proposed reduction of 4d. was reduced to 
3d., all other questions to be dealt with by arbitration. 
In the London district the employers have advanced 


94d. perhour; Bradford and Harrogate, to 9d. per 
hour. Corresponding advances in w: are 

from 14 other towns. In 11 towns disputes are pend- 
ing, and in three others the members are requested to 
see the branch secretary before accepting work. The 
total number of members is 62,452, of whom 1222 were 
on unemployed benefit, 1301 on sick benefit, and 864 
on superannuation allowance. Strikes are re 

in six districts in Australia, and in one or two others 
matters are in an unskilled state. In eight districts 
in the United States there are strikes and lock-outs, 
and in some others there is unrest. All t h South 
Africa the members of the union are affected by the 
war. The report contains a list, opposite to each 
branch, of the hours of labour and rate of wages 
ruling in each place where the branch exists; the pre- 
sent list relates to the summer months only. Correc- 
tions are to be sent whenever a change takes place, 
either in hours or wages. The majority of recent dis- 
putes have arisen in the ill-paid districts where the 
union has branches. 


The May report of the Associated Ironmoulders of 
Scotland states that ‘‘the working membership ”— 
that is, those in employment—is slightly reduced ; but 
this is attributed to a dispute between the “‘iron- 
dressers” and the employers, and falls under the head 
of ‘management in shops.” It seems that employers 
have become very restive on this question of ‘‘manage- 
ment”; but the report upholds the view that the men 
have a right to a voice ‘‘as to the conditions under 
which they should work.” But it goes on to say that 
the society recognises that the works are the employers’, 
and it simply urges reciprocity in the matters for the 
mutual welfare of all concerned. This question of 
‘* internal mi ement” is the rock upon which the 
good ship Conciliation may go to pieces, if the work- 
people seek to impose conditions of an arbitrary charac- 
ter; and it is here that the council of a union might 
exercise a wise control. The financial position of the 
society continues to improve, the balance in hand reach- 
ing 64,160/. 3s. 2d. e report contains an account of 
the society’s first case under the Compensation Act. 
The employers had paid compensation for three months, 
and then ceased on the ground that the man injured 
could do some work, if not that of a moulder. The case 
was tried, the decision being in favour of the workman, 
as the injury was of the nature of permanent disable- 
ment as regards the class of work which he was 
accustomed to do. There is a tabulated list of 
members in receipt of superannuation benefit down to 
the end of March last, with dates when first granted. 
The total payments have amounted to 50,543/., the 
cost now reaching 4d. per member per week. There 
is some talk on the Clyde as to a return to fort- 
nightly pays, the employers insisting that there is 
an increased loss of time under the weekly system 
in operation for a year’s trial. It is not denied that 
there is a sad loss of time, which, it is admitted, is 
deplorable ; but a plea is put in for the more thrifty 
and provident not to be punished because of the 
‘*ne’er-do-well.” The matter was still under dis- 
cussion by the employers and employed at the date of 
the report. 





The position of the engineering trade throughout 
Lancashire is not much changed as regards employ- 
ment. Generally the establishments are well sup- 

lied with work, which will last for some time to come. 
omotive builders, boiler makers, and all sections 

of trade connected with electrical developments con- 
tinue to be exceptionally pressed with orders. In some 
branches of the engineering trades, however, a slacken- 
ing off is reported, which points to a lessening of the 
volume of trade in the future, unless meanwhile orders, 
which are now held in abeyance, are . It is 
probable that some of these are withheld because no 
early date for execution and delivery can be guaranteed, 
and also that the high prices of ‘fuel and of material 
cause customers to hesitate in the hope of easier terms, 
For the present the workers are not much affected by 
the comparative scarcity of orders, nor will they be to 
any large extent until the contracts in hand have been 
completed, or nearly completed. It is gratifying to 
know that labour disputes in this group of trades in 
the Lancashire trades are few, and none of them are 
serious. The absence of such disputes. helps to steady 
employment, and probably enables employers to engage 
in contracts when otherwise they would hesitate. The 
iron market has been unsettled of late by reason of the 
downward tendency in warrants. It is reported that 
it is difficult to quote definite prices for pig-iron, some 
makers of pre x brands having given way to some 
extent. Very little business is put through beyond 
the barest quantities to cover immediate requirements. 
Local quotations remain unchanged. In the finished 
iron branches trade continues steady at full list rates, 
but the new business done is small at the present time. 
The steel trade also is somewhat unsettled, and appear- 
ances point to lower rates. A slackening off in the 
shipbuilding trades is beginning to affect the steel 
trade, and the reported American competition is 











wages to 104d. per hour; in Bolton and Oldham, to 





another factor. So far, however; the quietening 
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down is more by reason of anticipation than any real 
falling off in trade. 





The position of the iron trade in the Wolverhampton 
district still remains good. Trade in finished iron is 
described as buoyant. Mills and forges are in steady 
swing, clearing off specifications on old contracts, 
whilst a good volume of orders has been taken since 
——: Stocks are very low throughout the 

istrict, and both consumers and merchants are press- 
ing for speedy deliveries. Supplies of pig iron are 
said to be very inadequate. Complaints are heard as 
to manufacturers’ difficulties in getting the workmen 
to turn out the full number of shifts per week at the 
mills and furnaces, as the high wages now being 
earned satisfy some of the workers if they only put 
in four days per week. It is very sad to Set these 
constant complaints. Trade is not always at full 
tide, and those who do not take udvantage of it 
will be stranded when the preseure subsides. It 
cannot be wondered if employers mark the men 
who now idle away part of their time, and give the 
preference in slack times to those who were steady and 
regular at their work. The former may complain then 
that they are ‘‘ victims,” but they will get scant 
sympathy. The engineers, ironfounders, boilermakers, 
tankmakers, bridge and girder constructors, continue 
fairly busy, and so also are most of the hardware 
industries. There is a general absence of labour dis- 
putes of any consequence in the district. 





In the Birmingham district there has been some 
quietude in the iron market, with little change either 
as to demand or prices. Orders are said to be held 
back in the hope of easier terms, but it is thought that 
such hopes will not be realised ; indeed, there have 
been rumours of a further advance of 10s. per ton for 
marked bars, but no circulars had been issued to that 
effect, It is expected that there will be another ad- 
vance in the ironworkers’ wages on the basis of the 
settling prices since the last ascertainment. Good 
business is reported at full rates in most descriptions 
of iron. The steel trade is active, with complaints as 
to the ecarcity of raw material. Most of the iron, 
steel, and other metal trades are fairly busy, inclusive 
of the engineering and allied trades. Some branches 
are busier than others, but serious slackness is not 
reported to any extent in any branch of industry. 





The Government Factory Bill is not receiving much 
support. It is attacked on all sides by sections of 
workmen, and now the London School Board have 
vetitioned against it, on the ground that it will greatly 
interfere with the education of young persons by pre- 
venting them from getting evening instruction in the 
‘* continuation schools.” Clauses 17 and 18 are those 
objected to by the London School Board, but other 
clauses are condemned by trade unions, trade councils, 
and other bodies of workmen. 





A dispute has arisen in the iron works in South 
Wales, the ironworkers having given in their notices 
for 5 per cent. advance. The employers have offered 
24 per cent. to avert a strike, but this the men have 
refused. If the employers maintain their refusal, it 
is expected that fully 5000 men will be thrown idle. 


A strike of platelayers has taken place on the 
North-Eastern Railway on the new branch line near 
Stockton-on-Tees. The men are paid 20s. per week ; 
they demand an advance of 3s., which the company 
refuse to give. The latter are seeking to replace those 
on strike with other hands. 





Another of those complicated disputes has arisen 
between members of different unions. This one is be- 
tween the bricklayers and plasterers on the one hand, 
and tile fixers on the other. The two former bodies 
want to keep tile fixing in their own hands. But this 
branch has gradually become a special one ; to such an 
extent is this the case that the tile-fixers have their 
own union. Such disputes as these ought never to 
arise—what will the trades’ federation do in the 
matter? It ought to act, and promptly. 

The dockers report that they have recently obtained 
an advance of Ide per hour and 2d. for overtime at 
the London, Victoria, Albert, and West India Docks, 
and finally the same terms were conceded at the Til- 
bury Docks. The dockers are again beginning to 
make a show in labour questions. 


It is reported that the chainmakers working in four 
factories at Jumet and one at Gosselies have resolved 
to strike for an advance in wages, which are said to 
be very low, 





Locomotives FoR Iraty.—The South Italian Railway 
Company has concluded a contract with the engine factory 
he Hengavion State system at Budapest for the deh- 


of t 
very of 18 locomotives and tenders. The engines, which 


are to be of the eight-wheeled coupled type, will cost 
altogether £67,165, 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held May 11, 
1900, Professor O. J. Lodge, F.R.S., president, in the 
chair, a discussion of Professor Lodge’s paper, ‘‘On the 
Controversy concerning Volta’s Contact Force,” was com- 
menced by Professor Armstrong. Professor Armstrong 
expressed his indebtedness to the president for epee | 
forth clearly what we are wyes to understand, and sai 
that it was bev time for chemists to enter the discussion 
when physicists themselves differed. There has appa- 
rently been a change in front since the effect was sup- 

to be due to (1) chemical action between metals, or 
2) oxidation. Professor ge’s view is intermediate, 
but approximate to the second. Professor Armstrong 
said that, from a practical point, the existence of the 
effect was unknown, because sufficient precautions had 
never been taken to prevent chemical action. He urged 
the continuance of experiments similar to those carried 
out by Mr. Spiers, and stated that modern ideas of 
chemistry were favourable to the view which Professor 
Lodge had taken up with regard to the Volta effect. 

Mr. Glazebrook made some remarks upon the meaning 
of the term E, which occurs in the expression for the 
Peltier effect at the junction of two metals. If we con- 
fine our attention to an infinitesimal cycle at the junction 
of two metals at slightly different temperatures, we get 
the equation for the Peltier effect, in which E is the 
potential difference at the point considered. If, then, 
assuming reversibility, we sum up all the infinitesimal 
cycles round a circuit and get a finite cycle, the electro- 
motive force of the circuit is a function of the two 
temperatures between which it is working. Differentiating 
with respect to temperature the total electromotive force 
of the circuit, we get an equation which applies to the 
circuit as a whole, and in which E is the total electro- 
motive force round the circuit. 

Mr. Price asked if any critical experiment could be 
suggested to settle the question. 

r. Lehfeldt called attention to some experiments 
which had been performed to measure the potential 
difference between an electrolyte and a gas. The electro- 
lytes considered were chiefly aqueous solutions, and the 
potential differences observed varied largely. The surface 
tensions of the liquids were measured, and it was shown 
that the variations in the potential difference were very 
similar to those in surface tension. This suggests, in the 
case of electrolytes, true physical surface effects, and not 
chemical action. 

The chairman remarked that Dr. Lehfeldt evidently 
looked upon the metal-ether boundary as being the effec- 
tive one. The experimental evidence is not sufficient to 
say exactly which is the effective contact, but it seems to 
show that the metal-ether effect is of the same order of 
6 ao as the oxygen layer effect. According to 
Helmholtz they ought to be related, and they apparently 
are. 
The chairman then read a paper by Mr. J. B. Tayler on 
“The Heat of Formation of Alloys.” Experiments have 
been made upon alloys of lead with tin, bismuth, and zine, 
and of zinc with tin and mercury. The method employed 
consisted in dissolving (1) the alloy, and (2) the corre- 
sponding mixture of metals in mercury and measuring 
the heat of solution in each case. On the assumption 
that the solutions obtained are identical, the difference 
between the heat of solution of the mixture and that 
of the alloy is the heat of formation of the latter. 
The calorimeter was a thin glass tube, silvered on 
the outside, and supported by a stouter tube silvered 
on the inside. Suitable arrangements were adopted 
for the introduction of the metals or alloys which 
were used in the form of filings. Solution was 
often complete in less than a minute, and rarely took 
more than two months and a half. The alloys first ex- 

arimented upon contained their constituents in equiva- 
ent proportions, and the heats of formation were tound 
to be small in comparison with those found for brass by 
Galt and Baker. It was ey oe that only a small per- 
cen of the atoms present had entered into definite 
chemical combination, and that more reliable results would 
be obtained by dissolving a small quantity of one metal 
in an excess of the other, and calculating from the ex- 
perimental results the heat of formation of the gramme- 
molecular weight of compound upon the supposition that 
the whole of the small quantity of metal had entered 
into chemical combination by the exercise of its normal 
valency. Using these num so obtained to find by 
Kelvin’s theory the potential difference which should 
exist between the metals concerned when put in contact, 
results were arrived at which agreed neither with the 
Volta effect nor the Peltier effect, but which were consider- 
ably nearer the former than the latter. 

A paper on “‘ The Want of Uniformity in the Action of 
Copper-Zinc Alloys on Nitric Acid” was read by Dr. J. 
H. Gladstone. Experiments have been made by dissolv- 
ing copper-zine alloys in nitric acid, following the method 
of Dr. Galt and adopting the precautions mentioned by 
him. The reaction between nitric acid and these metals 
or alloys is very complicated, and there is a difference 
between the products in the case of an alloy and in the 
case of the equivalent mixed metals. The gases evolved 
being small in the experiments performed, attention was 
directed to the determination of the substances remaining 
in solution, i.¢., the nitrous acid and ammonia. The 
alloys gave much more nitrous acid and less ammonia, in 
fact, two of the alloys — roduced no ammonia. 
Discrepancies in results may doe to the fact that the 
zinc and copper in contact form a zinc-copper couple, 
which, in the presence of acid, sets up a vigorous action 
and produces a different evolution of heat. Difficulties 
arise In the investigation, because the alloys used may not 
be definite chemical compounds, but mixtures of two or 
more alloys with uncombined zine and copper. The alloy 
with 38,38 per cent, of copper, appears to be fairly uniform, 





Different observers disagree as to the amount of heat 
produced by any reaction, but the excess of calories in a 
zine reaction over those in a copper reaction appears to 


be fairly constant. ‘Starting with 640 calories, the value, 
according to Galt, when copper is dissolved in nitric 
acid of specific gravity 1.360, we should have 1357 calories 
when zinc is dissolved, — the chemical action igs 
the same in each case. the calorimetrical results from 
the different specimens of alloys would theoretically lie 
upon the straight line drawn between 604 and 1357. ‘This 
is practically so from pure copper to the copper 70 per 
cent. alloy, but beyond that there is less heat produced 
than that indicated by the straight line law, the maximum 
deviation lying at about copper 37 per cent. The epeci- 
men containing 38.38 per cent. copper, which is not far 
from the alloy Cu Zu, shows a loss of 32 calories. The only 
way in which this deficit can be accounted for is by sup- 
posing that the action of this alloy on nitric acid produces 
a larger — of nitric oxide than in the case of pure 
copper. But allowing full force to this argument, it cannot 
account for as much as 10 calories of the deficit. There 
is therefore a residual deficit as yet unaccounted for on 
chemical grounds. The author states that it is desirable 
that experiments should be conducted on the zinc-copper 
alloys with solvents which give a simpler chemical action 
than that produced by nitric acid. 

The chairman pointed out that the results obtained by 
Galt for an alloy which appeared to be a chemical com- 
pound were in close agreement with what would be ex- 
pected from the existence of the Volta contact force. 
Professor Armstrong said that the action of nitric acid on, 
brass or zinc and copper was a function of the quantity 
of acid present, its strength, the temperature, and the 
pressure, and that therefore it was unsatisfactory to con- 
duct experiments using nitric acid as a solvent. He sug. 
gested the use of a solution of bromine in which finely. 
powdered zinc, copper, and brass are easily soluble with 
a simple chemical reaction. 

Mr. Tomlinson pointed out that it was impossible to 
use the ordinary formula for the calculation of the Volta 
effect from the heat of formation of alloys, unless we 
know exactly the chemical composition of the alloy which 
is produced. 

Mr. W. R. Cooper, referring to Mr. Tayler’s paper, 
said ib was difficult to see that anything could be proved 
by the application of the Kelvin theory to a metallic con- 
tact, unless there is ground for believing that some par- 
ticular alloy of fixed composition is always formed. There 
is also a further difficulty in converting heat of formation 
into electromotive force in cases where the metals have 
different valencies, for there is no reason why one valency 


should be selected rather than the other. Referring to 
Mr. Gladstone’s paper, Mr. Cooper said that it was pus- 
sible that the difference in the reducing powers of mix- 


tures and alloys might be due to 1 action, which 
would be more —— in the case of alloys; more 
hydrogen would cooled and the reduction would be 
more complete. 

Professor S. P. Thompson then showed an “‘ Electro- 
magnetic Experiment.” A circular coil capable of carry- 
ing a strong current was placed with its axis horizontal in 
atank of water. Into the tank were also placed some 
small magnets in sealed glass tubes, so adjusted as to have 
a density approximately equal to that of water. The 
magnets just floated or just sank. On running a current 
through the coil it was possible to ‘‘fish” for the magnets, 
which acted upon by the magnetic field immediately made 
their way to the coil. When the current was carefully 
reversed upon the approach of a magnet, repulsion instead 
of attraction took place and the magnet retreated. In 
general, however, reversal of the current produced re- 
versed polarity in the magnet and attraction still persisted. 

The Society then adjourned until May 25. 





Deatu or Mr. R. Russeri.—Mr. R. Russell, C.E., 
F.G.S., who has died suddenly at St. Bees, was an autho- 
rity on the hematite ores of the Cumberland and Furness 
district. At one time he was connected with the Geological 
Survey, and he had worked in Cyprus, the Isle of Man, 
and in West Cumber He was a past-president of the 
Whitehaven Scientific Association, and for several years 
he was hon. secretary. 





Our Locomotive Exports.—The demand for British 
locomotives continues good, notwithstanding the increas- 
ing competition of Baldwin and other foreign engines. 
The value of the locomotives exported in April was 
145,612/., ascompared with 108,613/. in April, 1899, and 
80,6042. in April, 1898. For the four months ending 
April 30 this year a value of 605,851/. was attained, as 
compared with 449,974. in the corresponding period of 
1899, and 283,461. in the corresponding period of 1898. 
South America took British locomotives in the first four 
months of this year to the value of 106,028/., as compared 
with 65,3002. and 32,453. respectively; British South 
Africa, to the value of 56,114/., as com with 23,517/. 
and 77551. respectively; British India, to the value of 
214,770/., as compared with 218,9727. and 82,728/. re- 
spectively ; and Australasia, to the value of 75,271/., 
as compared with 33,2887. and 75,069/. respectively. This 
year’s exports have been in by the general activity 
of railway enterprise throughout the world, as well as by 
the fact that two years ago British mechanical industr, 
was checked and troubled by labour difficulties, whic 
have now happily largely subsided. The competition of 
American locomotive firms would probably have been felt 
more sharply than it has been, but for the great activity 
now poowniing in connection with railway development 
in China. The great Russian Trans-Siberian Railway 
has also absorbed a large number of American locomo- 
tives, while there has further been a good demand for 
American railway engines upon home account —that 1s, 
in the United States themselves, 
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ROAD LOCOMOTION.* 


By Professor H. S. Herxe-Suaw, LL.D., F.RS., 
Member, of Liverpool. 


(Continued from page 632.) 
EXTERNAL ComMBUSTION (STEAM). 


Tue external-combustion motors for vehicles are up to 
the present entirely steam engines, and so much has been 
done in recent years in developing and improving steam- 
engines upon a small scale, that 1t is scarcely possible to 
have any absolutely new features in the engines them- 
selves. Thus, although there are various special detai 
which are of interest, it is not worth while to take up 
time in describing the varieties of the engines themselves 
that are employed. On the other hand, oil burners and 
boilers, as well as condensers, have in many cases been 
invented entirely with the object of their application in 
this direction, and must be, however briefly, touched 
upon. As before mentioned, the use of steam engines in 
this country has been to a great extent limited to heavy 
motor vehicles, and it is a point of great interest to com- 
pare how the more important makers have arranged the 
distribution of the boiler, motor, gearing, tanks, con- 
densers, &c. 

The principal systems of steam-motor vehicles have 
been arranged for convenience of comparison upon one 
diagram, 664, and further, for convenience, a uniform 
system of lettering (explained on that page) has been 
adopted throughout. A glance at the diagrams will show 
the very varied methods in which makers have distributed 
the essential features of the heavy motor vehicle. It will 
be noticed at once that all the boilers except one are 
placed in the front and above the car. The exception is 
the Musker system, Fig. 36, and this, owing to its having 
a horizontal boiler and a special fan or draught for the 
burner, by which it is enabled to do without a funnel, is 
ye transversely under the middle of the car. The 

usker system really differs from the others in the essen- 
tial feature of emplo aa ato auxiliary engine, which 
supplies air and oil for the burner in proper proportions, 
and also water to the boiler. The fan, as will be seen 


the gearing, tends to increase the tractive effort of the 
main driving-wheels when the wagon is running light. 
By using separate engines, the necessity for a jack-in-the- 
box or differential gearing is avoided. Int geable 
spurwheels are used to transmit the motion from the 
engine to a counter-shaft, by means of which change of 
8 ar can be effected in a few minutes, and from 
them the power is transmitted to the main driving wheels 
by a powerful chain. The engines of Simpson-Bodman 
are very well balanced, and run so smoothly at several 
hundred revolutions a minute that a coin will stand upon 
its edge on the top of the cylinders. A full description 
of the Simpson-Bodman system has been recently given 
in the Automotor Journal. 

Another important feature of difference between the 
various systems is to be found in the fact that the 
Musker, Leyland, Coulthard, and Clarkson and Capel, 
all use condensers, the location of which can be seen by 
an inspection of the various diagrams, whereas in the 
others the effect of superheating the steam is relied on 
in order to avoid the emission of visible vapour. __ 

A full description, giving all the important details of 
the Thornycroft, Lifu, Coulthard, Leyland, Bayley, and 
Capel systems will be found in the two volumes of the 
Report by the oe Traffic Association on the 
heavy motor trials in Liverpool, copies of which the 
author has presented to the library. 

Burners for Liquid Fuel.—The number of burners for 
liquid fuel which have been invented in recent years is 
very great, and Figs. 40 to 44 represent the t; of those 
in successful operation. An important distinction must 
be made between burners for light and heavy oil. For the 
latter, which are the burners chiefly illustrated, special 
means must be taken to heat in each case the petroleum 
in order to — it, whereas with a light spirit, 
vaporisation, although necessarily effected on the same 
principle, is a far less difficult matter, and may be said 
not to involve the risk of carbonising the products. It is 
well worth the application of considerable effort and 
ingenuity in devising means for the use of heavy oil, as it 
is relatively. much cheaper and safer to use. For internal- 





combustion engines, with one or two exceptions, light oils 





For the burner of Messrs..Musker, which is shown it 
Fig. 5 page 664, the air is supplied by a fan which is 
driven by the same au. engine which supplies both 
the water for the boiler and oil for the burner, the right 
proportion being thus automatically regulated. The air 
passes inwards as shown, through the passage J J, which 
is kept at a high temperature by means of cylindrical 
projecting ribs which form part of the solid ignition 
chamber _The oil, which is admitted by drops at the 
point L, falling upon the heated iron surface, is thus 
vaporised and immediately mixed with the heated air. 
The mixing is further insured by passing through a num- 
ber of holes in a perforated block M, and ignition takes 
= in the chamber K. The actual working of this 

urner is very striking, since the air, being regulated in 
relation to the oil, the flame, instead of, as in many cases, 
varying in quality according to the oil supply, and some- 
times shooting forward in a long flame with a perce 
tible smell, is always, under the various conditions in 
which the author has examined it, of the same character 
and intensity. The conditions of ignition are always the 
same, although the actual size of the flame varies with 
the supply from the auxiliary engine. 

The Leyland burner is shown in section and plan, 


Fig. 41. 

The burner, Fig. 43, page 665, is given merely as an 
example of one for the use of light petroleum spirit or 
benzine, being that employed in what is known as the 
Stanley motorcar. In this case the diaphragm at S has one 
side exposed to the pressure of steam from the boiler by 
means of a steam pipe T. Thespring V is thereby caused 
to regulate the needle valve at X, by which the spirit 
enters by the pipe Y, and passes to the furnace under the 
boiler ; thus the supply of spirit is regulated according to 
the pressure of steam in the boiler. 


Steam GENERATORS. 

The two most important considerations in connection 
with the design of a steam boiler for motor vehicles are, 
first to have a boiler as light as possible consistent with 
high pressure, and, secondly, to have a type of boiler 
which is capable of being forced so as to meet a sudden 



































TABLE I.—LIVERPOOL TRIALS OF MOTOR VEHICLES FOR HEAVY TRAFFIC. . 
RESULTS OF THE YEARS 1898 anp 1899 ComPaReD. 
| | 
| : } cael Consumption per Net Speed 
wins = — | BOILER. ENGINE. Ratios of Gear. Ton-Mile of Freight. Miles per Hour. 
VEHICLE. Tare. |Freight.| Total | Dead | Total Mov-| ing hea ee Eel ea _______| Prime 
Moving Weight | ing Weight | | ener = Driving Cost, 
° Weight. to | on Driving |Averageof os | Revolutions 
a Freight.| Wheels. | Observed | Heating Compound | ‘her Minute Wheels. Fuel. Water, | Actual | Com- 
S | | ‘Pressures, |SU*#ace- Cylinders. at Full Speed. | Running. |mercial. 

| tons | tons tons | lb. p. 8.in.| sq. ft. | in. | lb. Welsh coal gals. £ 
1898) Thornycroft (four-wheeler)| 2 83 2.53 5.91 1.29 0.77 152 | 65 4and7x 5 500 8 tol | 3.64 *1 46 5.98 5. €30 
1899) pe ae 3.00 3.73 7.24 0.96 | 0.68 147. | =88 4and7 x 5 770 | 10..and 17.7 | 2.38 1.88 5.94 6 81 590 
1898) io (six-wheeler) 3.85 4.73 9.25 0 93 0.46 125 | 65 4and7 x 5 500 9 and 12 | 4.03 *1.93 3.41 | 2.79 750 
1899) 9 (eight-wheeler)| 3.90 6.65 11.28 0.71 =| 0.54 176 6 | «#88 4and7 x5 770 |} 10.Land17.7 | 1.87 1.33 6.48 5.67 640 

| | | 

| } | gals. kerosene 
1898) Leyland - os ..| 2.86 4.06 7.29 0.78 | sis | 178 110 8and 5 x 6 500 | 8, 18.5, and 28 0.130 *0.84 5.25 4.45 875 
1899 ” 2.85 4.44 7.64 C71 0.62 | 167 110 2} and 5 x 6 400 |8.5, 15.25, and 35) 0.121 *0.91 6.17 5,02 450 
1898) Lifu .. 4 oo --| 2.89 2.20 4.94 1.21 0.77 | 207 80 3 and 6 x 5 600 | 8 tol 0,298 2.(6 8.29 7.02 626 
18999 Clarkson .. o° .-| 3.00 3.35 6.68 1.00 0.51 } 193 80 |2}and6 x 4 600 12 and 36 0.216 10.64 5.59 4.04 450 

| lb. gas coke. 

1898) De Dion (French trials) ..| 4.72 | 3.25 8.60 1.65 0.60 2 56 |4 and 73 x 6 600 7.4 and 12,5 1.81 168 6.33 5.47 760 
1899) Bayley oe as --| 2.97 3.67 7.13 095 0.67 | 174 70 4and7+5 500 8.4 and 13,7 184 1.27 5.54 | 4.93 600 


























from the diagram, takes the air through the condenser, in 
which it is ay warmed. It is obviously important 
to have the boiler and engine as near as possible to the 
main driving wheels, which are in every case the rear 
wheels, because, although when loaded the weight of the 
load is in most vehicles to a great extent distributed over 
the driving wheels, yet when running light, if the boiler 
and a fair — of the engine are carried upon the 
steering wheels, there may not be sufficient weight upon 
the driving wheels to provide tractive effort. A large 
platform area is provided by the Musker system ; but at 
the same time it must be pointed out that when one of 
these vehicles is — its full load, the weight is not 
80 much concentrated over the driving wheels as in the 
other systems, which is a point decidedly in their favour. 
This system has recently been fully described in a paper 
before the Liverpool Engineering Society. 

The next important feature of difference between the 
systems is in the position of the engines. In the Thorny- 
croft and Lifu systems, Fig. 34, the engines are placed 
horizontally in the middle of the wagon, and the main 
driving wheel is driven by means of toothed gearing. 
This is also the case in the Musker system. The Coulthard, 
Leyland, Fig. 37, and Clarkson and Capel systems, Fig. 39, 
all have vertical engines which, by means of chain gear- 
Ing operating through a counter-shaft, transmit the 
motion to the main driving wheel. In the Bayley system, 
Fig. 38, the engine is also vertical, but transmits the 
motion by means of a horizontal shaft placed Lng i 
tudinally with the wagon, and driving a counter-shaft by 
means of bevelled ing, which counter-shaft in turn 
drives the main driving wheel by a pinion and spur- 
wheel. In the Simpson-Bodman system, Fig. 35, the 
distribution of parts for some reasons is the best of all, 
and the whole arrangement is extremely neat and 
enim. In this case there are a pair of sniall three- 
cylinder engines which work separately and independently 
the two main driving wheels. These engines are p 
at the rear of the vehicle in a convenient and accessible 
position, and their weight, together with the weight of 


* Paper read before the Institution of Mechanical 
Engineere, 











* Surface condenser. 


are invariably used on account of their cleanliness and 
ease of vaporisation, while, on the other hand, for ex- 
ternal combustion, in which petroleum is employed to 
heat the boiler, there are only one or two examples in 
which light spirit is employed. The Longuemare burner, 
which is shown in plan and elevation in Fig. 40, page 665, 
is largely used in France, and consists of a row of coils 
through which the spirit is brought, from which it after- 
wards passes down by a pipe B through a needle-valve 
which is regulated i F wheel C, which can be operated 
Ld the driver. The Lifu burner, Fig. 42, of the Liquid 
uel Cog late of East Cowes, has worked very suc- 
cessfully, and consists of a casting D, in the tortuous 
es of which the P sages is made to circulate ; it 
thus becomes thoroughly vaporised, since the —s is 
placed in the body of the flame which issues at E. F is 
an air cone which allows the proper proportion of air to 
mix with the vapour issuing from the needle valve, which 
is shown in section, and is self- ating. A peculiar 
feature of the contrivance is an igniter G, filled with 
firebrick, which is also maintained in a red-hot condition 
by the fiame, so that in the event of the flame being ex- 
tinguished suddenly, it is immediately re-lighted from 
the white-hot fireclay, which acts as a temporary reser- 
voir of heat. 
In neither of the foregoing is any attempt made to 
late the air supply. This is an important matter in 
order to insure perfect combustion, and arrangements 
are made for doing soin both the Clarkson and Capel 
and Musker burners. In the former, which is shown in 
Fig. 44, this isin a sense done automatically. The air 
can be regulated in quantity by altering the amount of 
opening of the diaphragm at L L. It mixes there 
thoroughly with the vapour which has been generated 
in the coil H, round which the flame circulates. This 
vapour enters the mixing chamber J, through a small 
needle valve M, at the orifice K. The needle valve is 
opened and closed by a lever P, which at the same time 
raises and lowers the larger valve N, so as to regulate the 
outflow of combined mixture of oil and air underneath at 
Q Q, the flame being baffled on the inside of a hollow 
nickel cone. The whole arrangement worked very satis- 
factorily in the Liverpool heavy motor trials, 














t Wired tube condenser and fan. 


demand for an increased quantity of steam at a higher 
pressure. The latter point ly constitutes, as has 
already been pointed out, one of the great advantages of 
steam for a motor vehicle, and in many designs has 
enabled change of speed gearing to be dispensed witb, 
since in engines working under the compound system, 
arrangements are made to use high-pressure steam in 
both cylinders in order to surmount a hill or to transport 
a heavy load over a poe of bad road. Hence it is that 
water-tube boilers of various types have been found par- 
ticularly suitable, while as far as the author is aware, one 
type of fire-tube boiler is used for motor wagons. 
ater-tube Boilers.—One of the most successful water- 
tube boilers is that of the Thornycroft Steam Wagon 
Company, Chiswick. This boiler is represented in rection 
in Fig. 45, page 665, and_ really consists of two separate 
annular a A and B, almost rectangular in section, 
connected by a number of cylindrical straight water- 
tubes, which form the walls of a slightly tapered hollow 
coneC ©. The furnace D is contained in the hollow of 
the lower annulus B, being fed through the opening in 
the upper annulus A, a the cover E, which can be 
removed for the purpose. The flame has to find its way 
on all sides through the narrow spaces left between the 
water-tubes, the products of combustion escaping by 
means of the funnel ¥. Particulars of evaporation of 
this and other boilers are given in TableI. The boiler 
next illustrated, as shown in half sectional elevation, 
Fig. 46, is in some respects similar to the Thornycroft, 
Fig. 45. The products of combustion, however, in this 
case escape entirely round the bs mes portion, thereby 
adding a feature of economy to this type of boiler, for 
acer dry steam is increased by the steam dome H 
ing contained in the smokebox. The heating is effected 
by means of a petroleum burner J, the supply of which 
can be rman by means of the screw valve at K. 
Messrs. Merryweather and Co. have a boiler specially 
suitable for motor vehicles represented in Fig. ae The 
feature of this boiler is the large size of firebox L, which 
is entirely surrounded by the water space. flames 
pass upwards, encountering a double set of water-tubes, 
one being straight and slightly inclined from the 
horizontal, and the other being curved and ‘vertical, 
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and from their position insuring a very complete circula-| favourable opinion of its future possibilities; but it 
tion of the water above the furnace. The De Dion boiler | cannot be said that this type of boiler has really come 
shown in Fig. 48, is better known in France than in this | much to the front until it was revived by Serpollet a few 
country ; but at the Liverpool trials on the Bayley wagon | years in connection with motor vehicles. The boiler 
it proved itself a very efficient steam generator. It/| of M. Serpollet has undergone a considerable modifica- 


consists, like the Thornycroft, of a double annulus of | tion during the past year. It originally consisted of a 
rectangular section, connected by water tubes, the essen- | battery of thick s' tubes, jointed ape fy enn 
bes which were 


tial difference between these two boilers being that one | outside the furnace, the thick steel 
annulus M is much smaller than the other, — partly originally circular being squeezed together, and finally 
contained in it, the water tubes connected with them, | indented so as to give a kidney-shape section, the concave 
instead of being vertical, as in the Thornycroft, are | side being to is the flame, and a very narrow space 
slightly inclined from the horizontal. The furnace N, | left for the water to pass through. M. Serpollet has now 
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Row condenser pattern, and connected outside the fur. 
nace by a Haythorn joint E E, which is shown in section. 
The Row i tations alternate about 168 times in the 
generator, and any fluid passing round them must encoun- 
ter an amount of baffling that would expose it in the most 
effective way to the action of the heating surface. The 
steam is made to pass through a drum D, which is found 
necessary to prevent the superheated steam having too 
high a temperature. The boiler is heated by a coal fur. 
nace F' F, and in about 40 minutes from lighting the fire, 
steam is generated. There are many boilers, of course, in 
which steam can be generated more quickly, but it must 
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Fig.49. S€RPoucer. STEAM GENERATORS, FLASH TYPES. 


Fig.50. Simpson-BODMAN. 
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Fig 52. 
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as in the case of the Thornycroft, is fed through a cover P. | modified his boiler so that it consists of two portions, 
It is obvious that the heating surface is disposed to the | the lower being thick steel tubes twisted into a helical 
best advantage, and the results obtained are what might | form, and placed so as to intercept the flame as much 
be expected. Cae : as possible, as shown in and elevation A A, 

Flash Boilers.—This type of boiler, in which a small | Fig. 49, above. The upper portion consists of a coil. B, 
quantity of water is injected at each stroke of the engine | of og eeag tube of lighter section, and not twisted as 
into a heated coil of metal, to be flashed into steam and |in the lower open which is exposed more directly to 
superheated, is by no means new. More than twenty | the flame. The heating, which was originally effected by 
gg: ago, & inal engine of this type, the invention of 


coke or coal furnace, is now done by means of a petroleum 
r. Henry Davey, of was working in the engi- Bod 


burner. Messrs. Simpson and man have a very stro! 
and effective flash boiler, which is shown in secti 
ho | elevation and side elevation in Fig. 50. This boiler con- 


Professor Kennedy, w 
owed it to the author, at that time expressed a! sists of a series of heavy steel tubes C, indented after the 


neering laboratories of University College, London, and 
gave about ? horse-power. 






















be remembered that the success of this type of boiler 
depends upon a reasonable mass of metal in which heat 
can be stored. Tangye’s boiler, Fig. 51, is convenient and 
compact in form, and consists of a single coil of steel tube 
in conical form; the burners are shown in plan. One of 
the newest forms of combined boiler and burner is that of 
Messrs. C. and A. Musker, of majo tes 52. This is 
placed in a horizontal position the vehicle, 
requiring no chimney for the escape of the waste products 
of combustion. It consists of three cylindrical coils H H 


of strong steel tubes, and the flame is made to circulate in 
the annular s' 


between them. The point at which the 
water enters is shown on the drawing, and likewise that 
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at which the steam is supplied to the engine. Ina test 
made by the author on one of these boilers it was found 
that in a period of 40} minutes, 374 gallons of water. were 
evaporated, the steam gauge remaining during this period 
almost absolutely steady at 300 lb. per square inch. To 
evaporate this quantity of water, 34 gallons of commercial 
petroleum was used. As the weight of this boiler and 
contents, independently of the burner, was only 4 cwt., 
this re} mts roughly 15 Ib. per horse-power, and indi- 
cates the great steaming capacity of this type of boiler 
and its suitability for motor vehicles. 


ELEcTRICITY. 


The whole problem of the use of electricity is determined 
by the life and capacity of the battery, and the merits of 
any accumulator should really be judged to a great extent 
by the condition of its batteries after six months’ daily use 
in a motor vehicle. The fact is that the sudden heavy 





is, at least, on a with steam, or oil even, for heavy 
traffic. Where these limits are ex ed, electricity is 
inadmissible. Distances greater than 40 miles, and yey 
greater than 10 miles an hour, involve prohibitive dead- 
weight and excessive discharge rates. : 

It-is a pity that no electrical motor vehicles for heavy 
traffic have yet been brought to the practical stage, as 
this is to be regretted for several reasons. The ease with 
which each of the four wheels of a lorry can be driven 
is of particular importance in respect of available pro- 

ulsive effort, whilst the motors and batteries can readily 

disposed so as to leave the entire platform free for 
merchandise. The weight of accumulators is not included 
in the legal tare of 3 tons, and the slower rates of 
speed demanded in this class of traffic should permit of 
& low ratio of battery weight to total moving weight, 
Experience has shown that, with a total moving weight 
of 1 ton, one-third each being batteries, vehicle and load, 





same course of 2 kilometres (1} miles) in 1 minute 
27% seconds, the first kilometre with a standing start in 
SCO! or at the rate of 75 kilometres (464 miles) an 
hour, and the second kilometre with a ing start in 
38$ seconds, or at the rate of 92.783 kilometres tr miles) 
an hour. Finally, on April 29, 1899, Jenatzy, ing 
a carriage specially built to break all records, and whi 
has the ange of a large cigar mounted on four small 
wheels, e the 2 kilometres (1} mile) in 1 minute 
21 seconds, the first kilometre with a standing start in 
474 seconds, and the second kilometre with a runnin 
start in 34 seconds, or 105.852 kilometres (653 miles 
an hour. The extraordinary nature of these results lies 
not so much in the fact of a high speed of 65 miles an 
hour by a motor vehicle, but in the fact that starting from 
rest, the average speed for the first kilometre was 464 
miles an hour. It is safe to say that no locomotive has 
ever achieved this result; that is, a distance of a mile 


TYPES OF BURNERS USED FOR MOTOR VEHICLES. 
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discharges, so often taking place with a motor vehicle, 
expand the grids and release paste, which is washed out 
by the movement of the surrounding acid, and these de- 
tached particles cause internal short-circuiting by re- 
maining in suspension between the plates. If a shell is 
short of “acid room,” excessive heating expands the -_ 
to such an extent that they never contract sufficiently to 
make good their connection with the remaining paste. 
Moreover, splashes of acid are the cause of much more 
oss than is usually sus; Again, the practice of 
grouping cells in is open to the serious objection 
that if a cell on one side becomes dead or is rev , those 
on the other expend energy in re-establishing equilibrium. 
English, French, and American tests prove that after six 
months’ running, even under the most careful supervision, 
Practically all secondary cells must have the positive 

tes re-pasted or renewed, at a cost net below one-fifth 
of the original outlay ; while in many cases, as commonly 
used they are practically worthless at the end of this 
Period, or even sooner. So long as @ range of 40 miles 
per charge, at speeds not exceeding 10 miles per hour, 
meets the requirements of an automobilist, electricity, at 
® cost of not more than 24. per Board of Trade unit, 
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the effective distance is about 48 miles at a speed of 
8 miles per hour, and only about 24 miles at a speed of 
15 miles per hour on average roads. i 

It must be borne in mind that the cells deteriorate 
sadly when used for high speeds; nevertheless, results 
have been attained on a motor vehicle by electricity which 
surpass anything by any other kind of motive power. An 
account of these results has been given by the Marquis 
de Chasseloup-Laubat in the North American Review for 
September, 1899, which it is interesting to quote: ‘‘On 
January 27, 1899, Jenatzy, ae @ carriage nob spe- 
cially constructed for great speed, left the starting point (a 
straight, level road near Paris) and covered 2 kilometres 
(a miles) in 1 minute and 41 seconds ; the first kilometre 
# mile), with a standing start in 57 seconds, that is, at the 
rate of 63.166 kilometres an hour (39.2 miles), and the 

d kilometre with a running start in 44$ secon 

that is, at the rate of 80.357 kilometres (50 miles) an 
hour. On March 4, 1899, Count de Chasseloup-Lauba: 
on a Jantard carri net specially built for this style o! 
test, but with certain most important modifications, such 
as running the front and rear of the carriage into 
points, so as to offer least resistance to air, covered the 
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covered from rest in less than 80 seconds; and those who 
witnessed the trials say that the start of the electrical 
carriages under these conditions left the same kind of 
impression on the observers as the start of a rocket. 
There is little doubt that these results could be beaten 
if the consequent expense were to be faced ; but, accord- 
ing to ie gy the batteries were themselves practically 
destroyed in the run; and, at any rate, the contesting 
vehicles were not only towed out to the scene of the 
trial, but towed home again afterwards; and the trial, 
though interesting as showing the possibilities and use of 
electricity, must not at all be taken as giving results 
which could be of use for practical purposes. 


GEARING OR TRANSMISSION. 
The ordinary modes of transmitting power, Magy, Bos 
ve 


ds, | friction gearing, toothed wheels, belts and chains, 


been specially adapted and employed for transmitting the 
Pore te the motor to Lge a bbe nara @ motor 
vehic © requirements for ic purpose 
ion, We Winer oon eto pul agen De 
author had collected material for a special section of the 
paper devoted to this subject. It has become evident, 
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however, that it would be impossible to treat the question 
in a satisfactory manner within the limits of this paper, 
and the subject well deserves a special paper before the 
Institution. Take, for instance, the transmission of 
ower for chain gearing. This mode of transmiesion, 
rom being in a very crude state a few years ago, has 
received so much attention that chain gearing is as 
efficient, if not more so, than any other mode of trans- 
mitting power ; whereas the wearing of the links of the 
chain, which as ib occurs gives so much trouble and an- 
noyance, has been met by the special provision of large 
bearing surfaces, which are hardened; so that the me- 
chanism of the chain gear may be said now to compare 
favourably with the other working parts of the engine, 
such as crosshead pins and main bearings. The efficient 
lubrication of the chain is a matter of the greatest im- 
portance and difficulty. ‘The grease chiefly requires to be 
inside the joints, and Major R. E. Crompton showed the 
author a most ingenious way of effecting this which he 
has most successfully employed with bicycle chains. He 
places the chain in a bath of melted , in which 
graphite is mixed. The air being expelled from the joints 
of the chain by the heat, the mixture naturally finds its 
way between the pins and rollers, and forms a complete 
internal solid lubricant, when the whole is allowed to cool 
together. 

The Renold chain, which is largely used in heavy motor 
traffic, is a beautiful invention which meets in a most 
ingenious manner the change of alteration of pitch due to 
wear ; and the latest improvements in this chain are also 
designed to obviate as far as possible the wear upon the 
pin itself, and reduce it tc a minimum. 

Again, one special feature of the oil engine is the neces- 
sity for change of speed gearing of some form or other; 
and this has led to a large number of arrangements of 
speed gearing which of themselves are worthy of detailed 
consideration. Besides the arrangements for roe 
the _— ratio by means of combination of tooth 
wheels, are inventions such as the expanding and con- 
tracting pulley of Mr. Lucas, the arrangement for altering 
the throw of an eccentric through which the power is 
transmitted such as in the invention of Mr. Newton, and 
last, but not least, the most ingenious hydraulic variable 
speed gear of Mr. Hall. These inventions are all in ac- 
tual operation with apparent success; but unless actually 
examined they could not really be understood, except by 
means of drawings with detailed descriptions. It is obvi- 
ous therefore that this part of the subject must be left for 


future treatment. 
(To be continued.) 





ON THE UTILISATION OF BLAST- 
FURNACE SLAG.* 
By the Ritter Ceci, von Scuwarz. 


Mvca has been written, suggested, and experimented 
on the important subject of utilising blast-furnace slag. 

The gradual enlargement of blast-furnaces has also con- 
siderably increased the quantity of their product, not 
alone ~ ig iron, but also of their principal by-product, 
namely, doe. To dispose of the large quantities of blast- 
furnace slag turned out in a proper and economical way 
has caused a good deal of study, trouble, and, in some 
cases, even embarrassment, to our blast-furnace managers. 

The use of blast-furnace slag for sand bricks and cement, 
even the utilisation of the heat stored up in the hot liquid 
slag, has been suggested, and in several cases has been 
carried out. But the fact that large quantities of blast- 
furnace slag still remain unused serves to indicate the 
want of success of the methods hitherto employed for 
utilising it. ; 

A few isolated results were obtained some time ago 
with blast-furnace slag cement, giving rise to hopes that 
now the important question of utilising blast-furnace slag 
in a proper and satisfactory way was solved ; but it soon 
turned out that the slag cement was of a somewhat 
untrustworthy quality, and the consumers consequently 
abandoned it in most cases. 

Only quite recently a method has been employed to 
manufacture cement out of blast-furnace slag which has 
given everywhere the best results with reference to 
strength, voluminal constancy, and reliability. This 
method has recently been employed in Germany and 
Belgium with great success, and is briefly as follows : 

The slag is granulated by letting it run into a cast-iron 
trough, inclined to one in ten, where a strong current of 
cold water flows. 

The granulating of the slag has a considerable advan- 
tage with reference to its use for cement making, as it 
turns it at once into small sand of a very brittle nature, 
thus preparing it in a high degree for the necessary pul- 
verising process coming hereafter. Besides this, the slag 
experiences by granulating chemical changes favour- 
able to the same — the ag ye of these bein 
the decomposition of the sulphide of calcium contai 
in the slag, as the latter is very ‘njurious tocement. The 
calcium combines with the oxygen of the water to form 
lime (CaO), whilst the — ferms with the hydrogen 
of the water sulphuretted hydrogen gas (HS); thus: 
CaS + H,O = CaO + H,S. 

The slag sand is removed } 
and transported by means of a short wire-rope tramway 
to the drying mills. These consist of long sheet-iron 
drums slightly inclined, and angles riveted inside all 
along ; the flame enters the drum on the lower part and 
leaves it on the other (higher) end. One such drum is 
capable of thoroughly drying 30 tons of slag sand con- 
taining about 25 per cent. of water, in 24 hours. 

The slag sand, thus dried, is now mixed about half 
and half with limestone of a good quality, broken up 


* Paper read before the [ron and Steel Institute. ; 
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into pieces of about a fist in size. To this mixture about 
34 per cent. of powdered slacked lime is added, and the 
whole converted into powder of such fineness that not 
more than 2) per cent. of residue remains on a sieve 
with 5000 meshes per square inch, and not more than 12} 
per cent. on a sieve with 30,000 meshes per square inch. 
As it is very important, for the cement to turn out a suc- 
cess, that a thorough mixture of the raw materials (namely, 
"~ limestone, and slacked lime) takes place, the fineness 
of the grain is controlled twice aday and any discrepancies 
remedied at once. 

The grinding into powder is effected by means of a 
cylindrical ball-mill for the coarse grit, followed by a so- 
called tube finishing mill for the fine powder. One cylin- 
drical ball-mill, together with a tube finishing mill, pro- 
duce about 60 tons of powdered raw material in about 
24 ol and consume about 45 horse-power both to- 
gether. : 

The following is an analysis of the blast-furnace slag 
sand and of the limestone : 


1. Slag Sand: 

Per Cent. 

Silica 30 to 35 

Lime 46 ,, 49 

Alumina = see eis = 10 ,, 14 
Ferrous oxide... ee side os o2 , 12 
esia, ae ae as aes 0.5 ,,. 3.5 
Sulphuric acid... Sep iat at ek 0.2,, 00 

Manganese oxide... a 3 4 


_ This slag sand was produced from a blast-furnace turn- 
ing out grey pig iron. 
2. Limestone : 


Per Cent. 
Calcium carbonate ... on ~ 47 
Magnesia... ae ome 0. 
Silica ... nee se ae igi 1.5 
Alumina is 1 
Sulphuric acid 0.06 
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The powdered raw material (slag sand, limestone, and 
hydrate of lime) are now mixed with about 8 per cent. of 
water and made into bricks, each weighing about 74 lb., 
by means of a press, the latter producing about 30,000 
bricks in 24 hours, and consuming, including the mixing 
apparatus, 16 horse-power. 
hese bricks are stacked in the open, and left there for 
about three or four days, when—owing to the presence 
of hydrate of lime—they get a certain amount of resist 
ance, after which oF. are charged into a furnace to be 
burnt into clinker. he burning is effected in furnaces 
of a particular construction, and very well adapted to the 


purpose. 

Each furnace consists, in its essential part, of a series of 
rings, each 1 in, to 1} in. in thickness, 84 ft. inner dia- 
meter, and 18 in. in height. These rings are provided 
outside with ribs (r, above), and placed in such a way, 
one above the other, that the vertical ribs cover one 
another, thus forming little vertical channels (c, c, c) all 
around, in which the air circulates from below to the top, 
like in a chimney, thus continually cooling the cast-iron 
rings from outside, and preventing them from getting 
over-heated. The materials to be burnt are in direct 
contact with the cast-iron rings, no lining of any kind 
being provided for. There are 18 such rings, put one above 
the other, the upper rings—where the greatest heat 
occurs—being hooped at the joints. The top of each fur- 
nace is provided with a cone and a chimney made of sheet 
iron, 3 ft. in diameter and 30 ft. in height. The cone 
has four charging doors, which can be closed by sheet-iron 
covers as soon as the charging is done. 

At a depth of 12 ft. from the top the inner diamater of 
the furnace is lessened to nearly half its inner horizontal 
section, and on this place provided with a double row of 
tuyeres to admit compressed air, this arrangement havin; 
for its object to —— any — — = carburet: 

gas arising frum below as completely as ibl 
as well as to concentrate the heat exactly w oy ao. 
ciees, _viz., on the place where the formation of the 
inker is to take place. _ 

Compressed air is also introduced from below in two 
places. The compressed air is produced by a ventilator, 
the pressure being j in. to 4 in. of water. One ch 
consists of 100 bricks and 65 Ib. to 70 Ib. of coke as fuel ; 
one-third of the coke could be replaced, if necessary, by 
anthracite or _ piece coal. 

As a rule, four furnaces are arranged in one set, being 
provided with a common lift and a common orm for 





all four furnaces together. They are surrounded by a 
scaffolding made of angles and tees, on which the 
staircase to mount the platform is fixed. At the same 
time corrugated galvanised sheets are riveted on this 
scaffolding all round, in ordered to prevent unequal cool- 
ing of the furnaces outside in case of rain, wind, or snow. 
_ The principal advantage of a furnace of this description 
is that, owing to the continuous and regular cooling from 
outside, the fritted clinker cannot clog the interior of the 
furnace, thus insuring a regular and continuous working 
of the furnace. The ribs at the same time give strength, 
and prevent the cast-iron rings- from warping. Each 
furnace produces about 25 tons of well-burnt. clinker, 
equal to as much finished cement, in 24 hours. 

A little water is poured over the clinker after being 
drawn from below, in order to change any quicklime hav- 
ing formed itself, owing to imperfect grinding and mixing 
of the raw materials, into hydrate of lime, as well as to 
cool the clinker. The clinker is now stored in a covered 
shed for about six weeks’ time, and then ground into fine 
powder by means of a cylindrical-ball mill, followed by a 
tube finishing mill, viz., in the same way and under the 
same rules as described before with cogent to the grinding 
of the raw materials. 

The following is an analysis of the finished slag 
cement : 


. Per Cent. 

Loss on ignition can ee 
Silica ... es 23.70 
Lime 59.08 
Alumina 6.14 
Ferric oxide ... 1.80 

agnesia aA 1.40 
Sulphuric acid 1.30 


This slag cement is distinguished by its exceptional 
high strength of compression and tensile strength, espe- 
cially after a longer period of hardening. For instance, 
& mixture of one part of cement with three parts of sand 
showed : 

After 28 Days. 
Tensile strength, per square inch 
Strength of compression, per 
square inch ea bbs 


After 360 Days. 


Tensile strength, persquareinch 538 Ib. to 700 lb. 
Strength of compression, per 
square inch é a .-- 4260 Ib. ,, 5760 Ib. 


_ As to the economical view of the question, the follow- 
ing figures may serve for information : 


Prices of the Raw Materials. 


282 Ib. to 370 lb. 
2560 Ib. ,, 2920 lb. 


one? 


(a) Blast-furnance slag 
0 Limestone, per ton 
(c) Coke, perton ... bie oan a 
All delivered free at the works. 

(d) Cost of production per ton of cement 

at the works (including general ex- 

ses, depreciation, &c.) ... os AD 

(e) Sale price per ton of cement ... 32 0 


A slag cement factory provided with a set of four fur- 
naces and other appliances to correspond produces from 
25,000 tons to 30,000 tons of cement a year, and requires 
from 250 to 303 horse-power to work it. 

The above figures, analysis, &c., are taken from a 
cement —— which has successfully employed the 
above-described method for the last t years. The 
quality of the cement is so much valued that the cement 
produced by this factory has a higher price in the market 
than ordinary Portland cement. They have also already 
= this year’s and the half of next year’s production in 

vance. 


sand, per ton 


Cy 
oowk 





HOT BLAST. 
On the Equalisation of the Varying Temperatures 
of Hot Blast.* 
By Lawrence F. Gers and JosepH H. HarRison, 
M. Inst. C.E., Middlesbrough. 

Srvce the introduction of the Cowper and other forms 
of regenerative hot-blast stoves, it has been the custom to 
let the hot blast enter the furnace as it left the stove; and 
as this in some cases means at a temperature varying 
from 1200 — Fahr. to 1500 deg. Fahr., it is quite 
evident that the steady working of the furnace must be 
interfered with. ° ‘ 

Now, the apparatus here described consists of practically 
another email stove with a central division wall. It is 
filled with chequer-work, and the hot blast, entering at 
one side of varying temperature, is delivered out at the 
other side at an even mean temperature. — : 

This apparatus, a short time after it is first put into 
 aergigps arrives at the mean temperature of the hot 
An dnc ordinary way of mocking, hailed always romain 
in the ordi way ing, it always remain 
at this temperature, and the ceetomnghh gall takes 

o! 


according to the varying temperature of the hot blast 
entering. 4 
Assuming that the variations in temperature are, say, 


maximum of 1400 deg. Fahr. and 
Fahr., and that the stove’s run 1s 
one hour, it is evident that during the first half-hour the 
apparatus will absorb heat from the hot blast, which is 
being delivered to it at 1400 deg. down to 1300 deg. 

At the end of the first half-hour the whole of the appa- 
ratus will be at about the mean temperature, viz. 1300 deg. 
During the next half-hour, as the temperature of the hot 


* Paper read before the Iron and Steel Institute. 


200 deg. Fahr., or a 
minimum of 1200 deg. 
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blast runs down from 1300 deg. to 1200 deg., it absorbs the | 
heat which had been deposited in the apparatus during | 
the first half-hour, when the temperature of the entering 
hot blast was. between 1400 deg. and 1300 deg. 

Now, look at the equaliser after the stove has run one 
hour, and you will see that the first part encountered by 
the hot blast has been cooled down to, say 1200 deg. 
Directly the next stove is put on and the hot blast at 
1400 deg. strikes this chequer-work, part of its heat is 
given up, only to be given out again at a later period of 
the stove’s run. she : 

There are times when the. variation in temperature is 
more than 200 deg. Take the case of a new stove and an 
old one, or a clean stove and a dirty one, working on the 
same furnace. Under these conditions the maximum | 
might be 1500 deg. and the minimum 1100 deg. 











Fig. a 6 
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Fig.3. 


4 
Fig. 5. 
AMERICAN 
REGENERATIVE 
STOVES. 
TEMPERATURE 


LEVELLED WITH 
GOLD BLAST 


The equaliser is made large enough to deal with these ex- | 
tremes, and also acts as an accumulator of heat ; so that 
if at any time the necessary temperature is not got in the 
stoves owing to bad gas for short periods, there is a large 
storage to be drawn upon. . i 

This means that instead of the heat jumping down in 
one hour, that it would go down gradually over a much 
longer period, and the effects would not be so sudden 
upon the furnace, 

ow, what has been done before in this direction? 
Nothing has been attempted, as far as the authors of 
this paper are aware, in the way of equalising—that is, 
arriving at a mean temperature; but in America, and 
perhaps in other places, it is the practice now to level 
the heats } Pompe of cold blast. This is done by ad- 
mitting sufficient cold blast into the hot blast main to 
keep the heat down to a point which can always be 
obtained from the stoves. en the stoveman puts a 
freshly heated stove on to blast, he opens a cold blast 
valye to the hot blast main. till he finds he has got the 
eat down to the right point ; and as the stove’s run con- 
tinues, he ually closes the cold blast valve till he 


finds it is qe ant and then he puts that stove off and 
& fresh one on. 








YAU 











NNN, 
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In this way a regular heat is kept, but it demands the 
careful and constant attention of the stoveman, and it is 
obtained at the expense of reducing down to the minimum 
temperature, with the risk of bringing it much below if 
proper attention is not given by the workman. It seems 
no use ot up apparatus to heat the blast, and 
then to reduce it down again. 

By this levelling process, if the variations were 1400 deg. 
to 1200 deg., the furnace would be worked at 1200 deg. ; 
but with an equaliser it would be worked at 1300 deg. or 
100 deg. more, with a consequent saving in fuel and better 
make, and at the same time done with an apparatus that 
is self-acting, contains no valves, and wants no cleaning 


| out. 


The difference between the quantity of heat carried 


| into the furnace by the blast at 1300 deg. and that at 
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AUTOGRAPHIC BLAST TEMPERATURE RECORDS. 


1200 deg. is equal to the combustion of about a } cwt. of 
coke for each ton of iron made. 

In many works three stoves are used per furnace, and 
in some of the modern works in America and Germany 
four and even more stoves are sometimes used, and, of 
course, a certain amount of equalisation of temperature 
can be arrived at by changing these stoves at different 
periods; still it seems that with three stoves and an 
equaliser, better results could be got than with four 
stoves. This point is mentioned because it has been 
said that heat would be lost by radiation and conduction 
from the equaliser ; but with three stoves and an equaliser 
there would be no more loss in this direction than from 
four stoves. 

There seems, no doubt, that if an even temperature can 
be maintained, better working of the furnace must be 


——— : : 
n the days of the cast-iron pipe stoves, when the tem- 
perature was low but regular, there was not nearly as 
much trouble with furnaces “hanging,” and in the few 
works that have still stuck to the cast-iron pipe stoves 
such a thing as a furnace “‘hanging” is of very rare oc- 
currence. : : 
Now some people who have had trouble with their 








furnaces since the introduction of the Cowper or regene- 
rative form of stove, have sometimes thought that if they 
had stuck to the cast-iron pipe-stoves all would have been 
right, arguing that a little more coke and a little less heat 


‘would be cheaper in the long run, if the furnace worked 


steadily and made a better quality of iron. 

But the erative stove can be worked atany tempe- 
rature, and if less heat is wanted it can be got just as well 
with a regenerative stove as with a cast-iron one. Still 
the variation is there, and is it not this variation that is 
the cause of the trouble? ; 

It has not been proved yet that high heats are worse 
for the furnace than low. It has often been asserted, 
but until means have been tried to put a regular high 
heat’ into a furnace one cannot judge. When working 
with very high heats it generally means low coke; in 
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other words, maximum heat, minimum coke. If things 
go wrong, it is the y= heat that is blamed. As a rule, 
the higher the heat the ter the risk of wide varia- 
tion ; showing, therefore, that unless means are employed 
to equalise the temperature, high heats should not be 
attempted. 

In the authors’ opinion, the full benefit of the hotter 
blast given by regenerative stoves has not so far been 
obtained, owing to these variations of temperature. 

An eq is in course of erection at the works of 
Messrs. The Normanby Iron Works Company, Limited, 
Middlesbrough, 20 ft. in diameter by 55 ft. high; and as 
soon as this is in operation, by the kind permission of 
owners, results can be laid before the Institute. 

The diagram (Fig. 1) shows a vertical section of the 
equaliser. The chequer-work may be of any form, but 
must be carried on brick arches, as cast-iron grids will 
not stand the heat. 

Fig. 3 is an enlargement of an autographic curve given 
by a Roberts-Austen recording pyrometer in connection 
with a Le Chatelier thermo-couple fixed on a Cleveland 
furnace, and shows the working of two stoves, both in 
good condition. : 

Fig. 4 is also from a Roberts-Austen. recording pyro- 
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of two stoves on a fur- 


meter, and shows the ropa. } ) 
the other in a dirty con- 


-_ , one in good condition 
ition. 

Fig. 5 is an enlargement of an autographic record of a 
Uehhing yrometer (for which the authors are indebted 
to Mr. Uehling), fixed on an American furnace, from 
which it will be noticed that the variations of tempera- 
ture are very small, and also that the temperature is com- 
paratively low. 

e 2 shows how the equaliser can be arranged to take 
the blast from four stoves to a furnace. This arrange- 
ment was got out for a furnace making a very large pro- 
duction, but in most cases three stoves and an equaliser 
will be all that is required. 

An equaliser is just as necesary for a furnace worked 
by two stoves, 








INGOTS FOR GUN TUBES AND PROPELLER 
SHAFTS,* 


By Mr. F. J. R. Carutna, Derby. 

Tuer form of ingot that would seem to be the most 
natural for the manufacture of a gun tube or a propeller 
shaft is one with a circular section. A round ingot, giving 
as it does, the largest possible mass for the least amount 
of surface, has attractions which are apt to be misleading. 
An ingot of this form promises a cleanness of skin in 
the finished forging unobtainable with another having 
a larger surface in proportion. Yet owing to the pro- 
perty that steel possesses of expanding as it cools from 
the molten state, the circular form is the very worst that 
could be selected to secure soundness. The outside-of 
the ingot is chilled by contact with the mould, and the 
liquid interior expanding as the temperature falls, may 
burst the solidified skin, and the ingot turn-out of the 
mould quite useless for the pu intended. + 

Mr. F. Gautier seems to refer to this difficulty when 
describing the attempts.of the Swedish artillery at Bofors 
to manufacture steel tube castings for cannon of 12 centi- 
metres bore. He says: ‘‘The commencement of this 
manufacture was beset with difficulties, and success only 
began when they gave to the iron mould or shell a thick- 
ness of 150 millimetres at least. The first four tubes, cast 
with a shell of only 25 millimetres thick, showed numerous 
cracks, which made them useless. To. avoid this, it was 
only necessary that the mould in which the casting was 
made should a red heat. It appears that rapidity of 
cooling ore an important part in the physical structure 
of the metal.” t 

Sir William Siemens used at Landore round ingots to 
roll into tinplate bars, for which a very clean surface is 
required ; he reasoning that, as the circle is the figure that 
embraces the larger area for the same perimeter, such a 
section would ap a the cleanest bars, as the ingots 
would necessarily have the smallest surface for any given 
mass of metal. The mathematical reasoning was perfect, 
but in practice it was found that many of the ingots had 
longitudinal cracks, owing to the conditions that have 
been already explained. These cracks were in many 
instances of no consequence for the pur to which the 
steel was _ The ingots could = yee = = = 
© ng roils, so as to get a very ugly crack to the edge o! 
ae bar There it An pie no harm, as the ed 
of the sheet made from it would be cut off at the shears. 

As this metal, although of an ordinary character, was 
of a soft nature, and therefore interesting in the present 
connection, and as also no account has been published of 
the experiments that were made with these round ingots, 
the be owing details regarding them may be worth re- 
cording: 


Typical Analyses of the Steel Employed. 


A. B. C. D. 


per cent. | per cent. 








| 
per cent. | per cent, 
0.18 0.18 


Carbon .. 0.15 0.21 | 

Silicon .. 0.026 ¥ - | 0.037 
Sulphur oe 0.06 0.056 0.063 0.058 
Phosphorus .. 0.035 0.035 0.042 0.045 
Manganese 0.48 oe 0.61 


The diameter of the ingots was from 84 in. to 9 in. at 
the topand 7in. at the hottom, The moulds were of the 
flower-pot shape, closed at the bottom and provided with 
trunnions foremptying by turning the mouldover. Each 
ingot weighed about 7 cwt. The result with these small 
ingots was so unsatisfactory that r ones were tried, 
the dia meter being increased to 10 in. This made so great a 
difference that the small ingots were abandoned, and, as 
may be seen from the Table in the next column, not 
without good reason. . 

It will be seen that the period over which the experiments 
were carried was sufficiently long to enable one to place 
reliance on the averages here given. Although obtained 
nearly 19 years ago, useful coiclusions may still be drawn 
= these results. P ai 

© greater soundness 0 larger ingots is probabl, 
explained by the cooling of the skin pry ratl ~t aye 
place less suddenly than in the case of the anion ingot. 
It may be remembered that A. Pourcel, in his ‘‘ Notes on 
the Sienteetens of Solid Steel Castings,” mentions that 
Terre-Noire supplied to the French Navy a considerable 
number of hoops for guns of 10 centimetres, which were 
cut out of a round ingot of 385 millimetres diameter, or, 

* Paper read before the Iron and Steel Institute. 

+ The specific gravity of liquid ‘‘steel” has been found 
to be 8.05, ‘Journal of the Iron and Steel Institute,” 
1882, page 493. 

i + ‘*Journal of the Iron and Steel Institute,” 1881, page 
60, 


8° | tear their skin. 





Percentage of Good Bars Rolled from Round Ingots. 














Date. | Percentege from | Percentage from 
‘ | 84-In. Ingots. 10-In. Ingots. 
August 23 be 61 100 
» 24 4 €9 80 
» 2 75 100 
an . a 89 87 
ts. eee 64 97 
a ae. fe 60 85 
September 1 .. 67 86 
” Ris. 40 65 
” 3 .. 67 88 
” S .. 54 80 
"” ae 52 
»” Ros 37 53 
” ak, 50 70 
” Ds. 61 80 
» i2.. 21 74 
” 14 . 38 69 
» 15 52 91 
» 16 50 96 
» WW 54 100 
Average 55.9 83.4 
say, 15in. There is no mention of cracks having given 


any trouble.* Nevertheless the expanding interior must 
produce an undesirable strain on the skin of a round 
ingot, whatever its size, whether the defect shows itself 
as an open crack, or whether it remains hidden in some 
less obvious but possibly equally dangerous form. 

The desirability of starting with a sound _ when 
manufacturing important forgings of any kind, but espe- 
cially those we are considering, will be admitted. The 
—— ingot which Colonel Maitland said was used at 
Woolwich} must be sounder than a round one. A hexagon 


Section of Steel Ingot 
with concave sioles toensure soundness 


(5398) 





ingot would be better, and the square form still more 
so. Nevertheless, although affording more security from 
the strains that have been considered, square ingots are 
also subjected to a pressure from within tending to 
Although cracks in such ingots are not 
the rule, they do occasionally occur, aeebege the exist- 
ence of these strains, which the skin cannot always resist. 

It may, therefore, be useful to refer toa method which, 
although already employed, has not been used to the ex- 
tent that its merit deserves, possibly from the failure to 
ag the harmful effect that has been described 
when the metal cools, and which is seen in its worst form 
in the case of the round ingot. 

The method that avoids this evil is to give such a 
section to the ingot that, when the —— rom within 
pce the solidified surface will yield without danger of 
cracking. 

A A ingot with concave sides evidently answers 
the required conditions. en pressure comes on the 
face of the ingot from the interior, it is evident that the 
surface cannot crack. The internal perpendicular pres- 
sure on the skin of the ingot is largely resolved into a 
tangential pressure on the curved or arched sides, and the 
envelope simply expands, when, if we regard the angles 
as abutments, we may see that it even undergoes a 
certain amount of compression. At any rate, that ten- 
sion sodamaging in the circular ingot is evidently com- 
pletely _— from one of the shape here indicated. (See 
section. 

Such a form will have an obvious application for gun 
tubes, from which the slightest crack should be absent, 
but of still far ter value must it be for the manufac- 
ture of propeller shafts, on the soundness of which the 
ow of so many — ped cargoes hong d depend. 

t is quite unnecessary to dwell on a point the importance 
of which R. A. Hadfield emphasised some thee 
before this Institute, and which is so constantly brought 
prominently before us by the accidents that happen to 
steamers at sea. So numerous are these becoming as to 
have led D. B. Morison to condemn ingot steel altogether 
for the purpose of propeller shafts. + 

It is im ible to believe, however, that a material so 
excellent for all other ‘should not also be pre- 
ferable for this particular one, if only the soundness o! 
the shaft be assured. Although the chemical composi- 
tion of the steel and its after treatment in the forge may 
do much to attain this result, it must never be forgotten 
that the co-operation of the casting pit is a condition 
essential to success. 


* “* Journal of the Iron and Steel Institute, 1882, p. 511. 

+ Ibid., 1881, 431L 
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LAUNCHES AND TRIAL TRIPS. 


On May ‘ee large steel-screw steamer Denaby, built 
| Messrs. William Gray and Co., Limited, to the order 
of the Denaby and Cadeby Main Collieries, Limited, of 
Hull, had her trial trip in wie Bay. Her princi 
dimensions are: Length over all, 336 ft. ; breadth, 47 Re: 
and depth 24 ft. 10in. The engines are by the Central 
Marine Engine Works of Messrs. William Gray and Co., 
and are of the triple-expansion type, having cylinders 
24 in., 38 in., and 64 in. in diameter, by 42 in. stroke, 
and there are three single-ended main boilers adapted 
to work at 160 lb. pressure per square inch. On trial 
the vessel averaged 11 knots. 





On Monday, the 7th inst., the steamship Cormorant, 
which has been constructed by Messrs. Wigham Richard. 
son and Co., Limited, for the Cork Steamship Company, 
Limited, of Cork, went for a trial trip off the coast. 
The Cormorant is 270 ft. in length by 354 ft. beam, and 
is the sixth vessel built for the Cork Steamship Company, 
Limited, at the Neptune Works. The ge and boilers 
have also been built by Messrs. Wigham Richardson 
and Co., Limited, and on the trial trip gave the greatest 
satisfaction. 





On Tuesday, May 8, a steel-screw passenger and cargo 
steamer, named Cap Verde, was launched by the Flens- 
burger Schiffsbau Gesellschaft, Flensburg, to the order 
of the Hamburg-Sudamerikanische Dampfschifffabrts- 
Gesellschaft, of Hamburg. Her principal’ dimensions 
are: Length, 425 ft.; bi th extreme, 48 ft. 2in.; depth 
moulded, 32 ft., having a deadweight carrying capacity of 
about 6500 tons. Amidships in the teldiesent deckhouses 
on the top is fitted accommodation for 90 first-class 
passengers, also a large dining saloon, capable of seating 
the whole of the first-class passengers. This saloon will 
in part be divided by low Lp age forming small 
cabinets. The ladies’ saloon and smoke-room are in deck- 
houses on wp py oe deck. A complete refrigerating 
installation will be fitted by Messrs. Hall. In the poop 
aft, arrangements have made for the accommoda- 
tion of 364 emigrants. Quadruple-expansion engines will 
be fitted te develop an indicated horse-power of 2800. 


The trial trip of the steamship Hudson took place on 
Tuesday, the 8th inst. She was recently launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, and is a steel-screw steamer 356 ft. between 

erpendiculars by 45 ft. 2in. broad by 29 ft. 4 in. deep. 

he vessel carries a deadweight of 6000 tons. The main 
engines are by the North-Eastern Marine Engineering 
Company, Limited, Sunderland, and have cylinders 24 in., 
40 in., and 64in. in diameter by 42 in. stroke, steam being 
supplied by two large boilers, working at a pressure of 
170 lb. per square inch. he vessel has been built to 
the order of Mr. V. T. Thompson, of Sunderland. The 
trial trip passed off successfully in every way, and a mean 
speed of 11 knots was obtained on the measured mile. 





Messrs. Wood, Skinner, and Co., Limited, Bill Quay, 
Newecastle-on-Tyne, launched on the 12th inst. a steel 
screw steamer named Paris, built by them to the order 
of Messrs. Frank C. Strick and Co., Limited, of London. 
The following are the principal dimensions of the vessel, 
viz.: Length, 238 ft.; bi th, 32 ft.; depth moulded, 
18 ft. 6in. Her engines have been constructed and will 
be fitted by the North-Eastern Marine Engineering 
Company, Limited, at the Northumberland Engine 
Works, Wallsend-on-Tyne, and are of the improved 
triple-expansion type, having cylinders 21 in., 34 in., and 
56 in. in diameter respectively, with a stroke of 36 in., 
pa by steam from a steel multitubular boiler 
working at a pressure of 160 Ib. per square inch. They 
— _— of driving the vessel a s of 114 knots fully 





Cement Works 1n RusstA.—In all parts of Russia 
cement works keep springing up, in few parts more so 
than in Poland ; there sceptics are looking for over-produc- 
tion, when all the new works will get into full swing. 
Among the new cement works of Poland may be men- 
tioned the Kielce Works, capacity 150,000 barrels ; the 
Lazy Works, .capacity 100, barrels; the Wrzosowa 
Works, capacity 150,000 barrels; the Opoczno Works, 
capacity 60,000 Colnets ; the Ogrodzeniec Works, capacity 

000 barrels ; and the Trawniki Works, with a capacity 
of 130,000 barrels. ; 


Nracara Faiis.—An agreement between the Queen 
Victoria Niagara Falls Park Commissioners and the 
Ontario Power Company of Niagara Falls, Ontario, has 
been formally cunlenes in Toronto, and the company 
has received its franchise to develop power on the Cana- 
a side of the Falls. ered ono action 4 

e contract, 60007. was deposit t sum being al 
advance payment of two yea the fixed rental. This 
30002. per annum pays for the leasehold granted by the 
Government, and pays as well for the right to produce 
10,000 horse-power of hydraulic energy, and, Of course, 
the right to convert this into electricity. For producivg 
power beyond this quantity, a graduated tariff of Govern- 
ment seg a specified in ‘the agreement. ‘It is as 
follows: For the second -10,000 horse-power, or any p# 
of it which is produced, 1 dol. per horse-power ; for # thir 
10,000 horse-power, or so much of ‘it as is produced, 75 
cents per horse-power ; for all in excess of the third 10,000, 
50 cents per horse-power. Water is to be taken from the 


Welland, locally known as the-Chippewa Creek, which 
‘ joins the Niagara above the Falls. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompPiteD By W. LLOYD WISE. 


@ELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
rps os of Specifications may; be obtained ai the Patent Office Sale 

Copies 0, may ti a 

— 25, mage Buildings, Chancery-lane, W.C., at 
the uniform pri . 

The date of advertisement of the ap yer ee oy @ complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

cies pain Oke Span he prea Se 
ive notice a 1) iti e grant of a 
Patent on any of the nat OPS of aes in the Act. 





AGRICULTURAL APPLIANCES. 


6425. G. C. Dymond, London. (G. Daseking, Hanover, 
Germany.) Centrifugal ery. [5 Figs.] March 24, 
1899.—It is stated that the ‘‘ centrifugalling “of milk is facili- 
tated by the arrangement of suitable insertions in the interior 
of the drum and that by means of the insertions hitherto employed 
narrow passages are formed in a vertical, oblique, or horizontal 
direction so that clearly determined courses are prescribed for 
the travel of the milk inside the drum. By this invention it is 
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endeavoured to rapidly impart motion to the milk but to leave 
the liquid entire freedom of movement in all directions. An in- 
sertion is provided for the drum, by means of which a large 
number of narrow interconnected passages are formed in its 
interior in order to afford to the liquid a free passage in all direc- 
tions from every point inside the drum. Various devices are de- 
scribed and illustrated, some of which would appear to consist of 
coils of coarse wire gauze. (Accepted April 11, 1900.) 


ELECTRICAL APPARATUS. 

7641. P. H. Cole and B. Cohen, London. Hertzian 
Wave Telegraphy. [4 Figs.) April 11, 1899.—The object of 
this invention is to enable telegraphic signals to be transmitted 
through space by Hertz waves to any distance by utilising inter- 


mediate relays, each of which forms part of a local circuit con- 
taining a coherer, which completes the circuit of an induction 


means for preventing the re-transmitted signals from affecting the 
stations on the route back to the station which originated the 
signal, this being effected by means of either of various alterna- 
tive arrangements, according to one of which the receiving and 
transmitting poles at the relay station are screened from each 
other throughout their entire length by two semi-cylindrical 
metal shields placed with their convex sides together, and capped 
by metal hoods. (Accepted April 4, 1900.) 


7892, E. W. Jungner, Stockholm,Sweden. Sto 
Batteries. April 14, 1899.—The inventor calls attention to the 
necessity for the material of both electrodes being insoluble and 
preferably also unattacked by the electrolyte when not dis- 
charging, one Denes to be unaware that these points are gene- 
rally recogni as desiderata. A storage battery is papene 
which it is suggested will fulfil the hereinbefore-mentioned con- 
ditions, and which comprises a + pole electrode of silver xide 
and a — pole electrode of spongy copper in a solution of caustic 
alkali. e electromotive force of the combination is stated to be 
-95 volt, and it is said that in it local action is negligible. There 
are two claims as follows: 1. An electrical element, for use as 
primary or dary el t, the holders of the active materials 
of which are not attackable by the alkaline solutions used as 
electrolyte, the active material of both electrodes consisting of 
finely divided metals insoluble in the electrolyte, or oxides of 
metals which do not give up free hydrogen when the battery is 
active, and of which the hydroxyl combinations cannot exist in 
the electrolyte, thus preventirg change as regards quantity and 
chemical constitution in the electrolyte, and thereby in the con- 
ductivity of the latter. 2. A form of the element in Claim 1 in 
which oxyhydrates of metal, which are stable in the electrolyte, 
are added to the active materials in such proportions that the 
charging or disc! ing current causes a simple transfer of 
hydroxy! and the electrolyte remains unchanged as regai 
chemical constitution and quantity. (Accepted April 11, 1900.) 


6064. A. C. Crehore, Hanover, N.H., U.S.A., and 
G. O. Squier, Elizabeth, Va., U.S.A. Relays. [1 Fig.) 
March 20, 1899.—The Lippmann capillary device sometimes used 
as an elect: tre is adapted to act as an electrical relay. In the 
drawing illustrating one form of the invention, 1 represents a 
capillary mercury tube ; 2 a vessel containing dilute sulphuric 
acid and mercury for making contact therewith (preferably open 
to the air), its cork being perforated at 3; 4 the mercury in the 
po arnage A tube; 5 the meniscus between the mercury and the 
dilute acid ; and 6 and 7 wires for the circuit that actuates the 
relay. The tube 1 is sealed and the space above the mercury 
therein may be filled with some liquid of slight compressibility, 











such as oil, in which may be situated a receptacle 8, one or both 
sides of which are metallic diaphragms which are insulated from 
each other and eonnected in the local circuit 9, and between 
which is placed a material, such as carbon granules, whose resist- 
ance will vary with variations of pressure. In the local circuit 9 
there is placed a device which is responsive to these resistance 
variations, and whereby they can be utilised in the manner de- 
sired. This device may, for example, and as indicated in the 
diagram, be a Wheatstone bridge, in one leg of which the variable 
resistance 8 is placed, the other legs each having a fixed resist- 
ance, and the bridging resistance being the operating coil 10 
ofan indicator or recorder. (Accepted April 11, 1900.) 


1434. S.G. Brown, Bournemouth. Relays. [17 Figs.) 
January 21, 1899.—This invention aims at producing relays which 
may be actuated by extremely minute currents, and in which the 
contact, when produced, may be certain to transmit current. In 
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one arrangement a relay tongue or contact wire is deflected by 
current passing through a coil suspended by it, and situated in 
a magnetic field, and makes contact with a rotating drum having 
segmented contact portions. Auxiliary and contributory appa- 
ratusare described. (Accepted April 11, 1900.) 


11,881. A. L. Croneau, Paris. Means for Effecting 
Rotation at a Distance. [4 Figs.) June 7, 1899.—The 
invention relates to electrical apparatus by which rotary motion 
(as, for instance, of a turret or steering rudder) can be caused at 
a distance and controlled from a transmitting station. For this 
purpose, in applying the invention for example to a rudder, a 
commutator at the transmitting station is set to such angle as 
the tiller may be required to take, and thus relays are actuated 


mutator by which the motor current is cut off when the tiller has 
moved to the desired angle. The conductors ‘re “connected to 
glow lamps, one corresponding to each of a number of positions 





———~ ( ) 

of the tiller so that the lamp that is alight indicates the tion 
of the tiller as long as that position is maintained. (Accepted 
April 11, 1900.) ‘ — ‘ 


_._ @UNS AND EXPLOSIVES. 


15,639. A. T. Dawson and L. Sivermae, London. 
Automatic Guns, [3 Figs.) July 31, 1899.—This invention 
has reference to the loading and feed mechanism described in 
applicant's prior specification, No. 8046, of 1899, and_is, designed 
to obviate the liability of the cartridge to rebound .when the 
carrier drops, bringing it into alignment with the chargé, chamber 
and ping, Leen which inserts the cartridge therein. - For this 

urpose the rear end of the carrier is curved or in on its 
nner surface, so that as the cartridge falls from the magazine 
or hopper its flange meets this surface, whereby it is caused to 
advance longitudinally in the carrier a sufficient distance to bring 
its flanged end beneath longitudinal beadings or flanges on the 




















edges of the carrier, so that it cannot rebound or leave the 
carrier except by a longitudinal motion, such as that im by 
thepiston. The invention also has reference to means for delay- 
ing the descent of the carrier, to enable the ejected cartridge-case 
to move entirely out of the path of the succeeding cartridge. For 
is purpose the carrier is so arranged on the gun that its under- 
side will be struck by the ejected cartridge-case, the descent of 
the carrier being thereby ovens until the ejected case has 
moved clear-of the:same. e underside of the carrier_is prefer- 
ably formed with a longitudinal curve or incline of such shape 
that the ejected case will slide against it, and be directed in + 
downward direction, so as not to strike the gunner. (Accepted 
April 4, 1900.) | 


836. A. E. Jones, Fiume, Austria. Steering Me- 
chanism for To oes. [4 Figs.) January 13, 1900.—This 
invention relates to modifications in the torpedo steerin appa 
ratus described in specification No. 12,169, of 1897, pan. or 
object to cause the torpedo to move at a predetermined angle to 
the axis of the d ig tube. The stud which operates the 
arm of the circular valve, instead of being fixed as described in 





the above prior specification, is mounted so that it may move 
along a circular arc the centre of which is in the axis of oscilla- 
tion of the vertical gimbal ring therein described, while its plane 
is at be gen angles to this axis; the stud may be secured in an 

desired position on this arc, the defiection of the rudder or tail 








coil, thus automatically transmitting the signal to the next 
Station. Each of the transmitting stations is provided with 


which start a motor in the one direction or the other. As the 
tiller moves in obedience to the motor it act’ ona sliding com- 





of the torpedo and its consequent path on entering the water 
being thus determined. The stud is preferably fixed plate 


a 
or disc adpted to oscillate around the axis of the vertical ring, 
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and having division lines extending from a zero point diametri- 
cally opposite the stud and its central position being indicated 
by a fixed mark on the gimbal ring. The angular tion of the 


disc is adjusted by means of a pivot mounted in the gimbal ring, 
and adapted to gear with a worm also mounted in the ring so 
that it cannot move therein in a longitudinal direction. (Accepted 
April 4, 1900.) 


8473. A. Reichwald, London. (Fried Kru; 
Germany.) the Elevation of 
{2 Figs.] April 22, 1899.—This invention relates toa method of, 
and means for, effecting the elevation of that class of ordnance 
in which the sighting arrangement is not directly affixed to the 
of the gun itself. The method consists in first setting a 
———s correspond to the desired amount of elevation which 
he gun shall receive, and then either elevating or pr sen the 
gun, until a certain point 4 an elevation curve, affixed to the 
gun itself, is in alignment with the point of an adjustable pointer 
so connected to the sighting apparatus that, on taking aim at an 
object, the difference of level, z.c., the angle of elevation or de- 
pression, is struck automatically. The drawings show the inven- 
tion as applied to two guns mounted parallel to each other and 


, Essen, 








sighted by one and the same gear. Between the guns is a shaft 
upon which are fixed two pointers. Parallel to the plane of the 
swing of each of these pointers is a plate fixed to each gun itself, 
or to its cradle, and upon which is drawn an elevation curve 80 
described that if the pointers be set at a ap angle from their 
zero position the barrels of the guns must be turned through the 
same angle in order to bring the pointers within the curve again. 
If, therefore, the pointers are set for a given elevation correspond- 
ing to the distance of the object aimed at, and the barrels of the 
guns are turned until the ends of the pointers coincide with points 
on the curves, the elevation of the barrels of the guns corresponds 
to the distance away of the object. The pointers are d to 
swing in a rigid frame integral with the sightin bar, and are ad- 
a by means of a worm e ng a helically-toothed sector 
eyed upon the pointer shaft. (Accepted April 11, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


11,880. A. L. Croneau, P: France. Portable 
Electric Drilling e. [3 Figs.) June 7, 1899.—The 
machine is more jally designed for drilling holes in flat metal 
sheets, and comprises a platform carried at one end by a single 
wheel, and having at its other end a pair of elec’ ets 
adapted to keep the surface to be drilled against the drilling tool, 
which is carried on a bracket arranged between them. An electro- 





Fig.1. % 




















motor is fixed on the rear part of the platform, and connected by 
an elastic coupling to the driving shaft of the drilling tool ; and 
in the circuit which supplies the current are inse @ commu- 
tator and resistance for regulating the action of the motor. The 
rear end of the platform xs furnished with a pair of handles con- 
nected at their extremities by a cross-bar on which is a seat for 
the operator, so that he faces the machine in a convenient position 
for controlling its action. (Accepted April 4, 1900.) 


MINING, METALLURGY, AND METAL 
WORKING. 


10,609. Lord Masham, Swinton, Masham, Yorks. 
Apparatus for Coal (¢ Figs.) May 19, 1899.— 
Two parallel lines of rails are maintained in front of the face or 

















wall of coal that is being worked by a mechanical cutter ; the 
cutting machine run’ on that nearest the coal, while the 
corves or trucks, in which it is conveyed away, run on the other 





line, and are preferably caused to move over the same slowly and 
continuously by electric or other motive power. As soon as the | 
cutter has the line nearest the coal-face affords standing 
room for the men who load the corves, so that the coal may 
e itiously removed. Parallel roads or headings lead to each 
end of the lines of rails, and are curved at their junctions there- 
with; one heading serving as an up, and the other as a down 
line. When props are n to support the roof, they are 
made of iron, or of wood with iron ends, and furnished with a 
vertical screw which screws into the top of the post. This screw 
ees an iron girder 4 ft. or 5 ft. long, and holds it against the 
underside of the roof, one end of the girder coming over each 
line of rails. (Accepted April 4, 1900 ) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


988. P. A. eeeen, Santen. (J. Miyabara, Tokio, 
—. Water-Tube . (2 Figs.) January 16, 1900. 
— main object of this invention is to provide means whereby 
the water fed to a boiler such as that described in specification 
No. 9131, of 1896, may be circulated between the top drums or 
steam chambers of the boiler, so as to e heated to a mate- 
rial d by the escaping gases before it enters the drums. 
Flan hollow casings are secured along the interiors of the top 
drums; these casings being divided by partitions so as to form 
junction pockets for the feed-water tubes which open into them. 


( 





Sets of tubes located at the extreme sides of the boiler cross be- 
tween the front and back steam chambers, and serve to convey 
the steam from the back to the tront chamber ; and the feed-water 
heating tubes cross between the two drums intermediate between 
these side tubes and open into the compartments in the casings as 
already stated. The feed-water inlet pipe is connected with one 
of the casings, while the outlet a leads from the opposite 
casing to the interior of the drum. The casings may be made of 
cast or wrought steel, and so constructed that they may be taken 
off for cleaning, examining, or replacing the feed-water tubes. 
(Accepted April 4, 1900.) 


674. H. Koch, town, U.S.A. Motors. [2 Figs.) 
January 11, 1900.—A motor ially applicable to rock drills 
and other reciprocating tools is the subject of this invention. 
The piston is shown on the upstroke in Fig. 1 and on the down- 
stroke in Fig. 2. Live steam admitted to the steam chest is de- 
livered to opposite ends of the cylinder through ports governed 
by a slide valve which is operated by a pivoted three-armed rock- 
ing lever, one arm of which extends through a slot in the slide 














(4) 


valve, the other two arms being each formed with a cam surface 
arranged in the of bevelled shoulders formed on the piston. 
This three-armed rocking lever works in an exhaust chamber open 
to the atmosphere and adapted to be in communication 
with the upper and lower ends of the cylinder, as the piston re- 
ciprocates, ——— exhaust passages which, being short and in 
free communication with the atmosphere through the exhaust 
chamber, it is stated, insures not only rapid and easy exhaustion, 
but also free circulation ofair, (A April 11, 1900.) 


MISCELLANEOUS. 


7347. E.A. Child's Middlesex. Heat 
Radiator. {1 Fig) April 7, 1899.—The main object of this 
invention is to construct hot-water radiators and similar heatin 
a such manner that each radiator may be self-contained, 

orming a 


complete heating plant having its own water supply 
and source ofheat. The example of apparatus illustrated pom 5 de- 
scri comprises a water heater situated between any convenient 
number of radiator sections, and consisting of a cylindrical cast- 


be | through apertures in the cover of 





ing within which is situated a conical tube forming the combus- 
tion chamber and flue for a Bunsen or other burner. This tube 


passes through a plug at the of the cylindrical casing, 

extends nearly to the top of ten He reservoir supported eee: 
the products of combustion passing up this tube, and escaping 
r ‘ e reservoir, after first under. 
going partial condensation in consequence of contact with the 
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surface of the water. The reservoir and the cylindrical casti 
are in communication through an annular syphonic passage which 
allows water to flow upward in the course of its circulation, 
and also to flow downward to supply loss due to evaporation. 
(Accepted April 4, 1900.) 


9336. W. H. Boars, ae Coupling 
Flanged Pipes and the e. [5 Figs.) May 3, F ._— 
This invention relates to means for coupling or connecting 


together the flanged ends of metallic pipes or tubes, these means 
being also applicable to the securing of closing covers or ends on 
flanged pipes and other flanged articles. The meeting flanges or 
flange and edge are tapered or wedge-shaped, and are coupled 
together by a ring or collar of approximately circular cross- 














section, and having an annular groove the depth of which is 
about half the thickness of the ring. This collar is formed in two 
or more segments, which may be secured together by screw-pins 
or bolts passing through bosses on the meeting ends of the seg- 
ments, or by means of hinges and asingle screw-pin. It is stated 
that by making the flanges and the groove in the collar tapered 
or wedge-shaped, all liability to leakage of liquid or gas, when 
under great pressure, is obviated. (Accepted April 4, 1900.) 


10,491. D. R. Ratcliff, London. Strong Rooms. 
(6 Figs.) May 18, 1899.—A plate of sufficient length to make the 
front, back, and two sides of the safe or strong room, and of a 
width corresponding to the height of the safe or strong room with 
the addition of portions to form flanges to be turned over at top 
and bottom is provided, and the part of the plate at front is cut 
away to form the opening for the door, but leaving portions 
around the opening to support the door frame. Angular jieces 
are cut out at the sides of the plate corresponding to the width of 
the flanges which are to be bent over at top and bottom. The 
plate is bent so’as to form the front, back, and two sides, the 
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place at which the two ends of the plate meet being preferably at 
or about, the centre of the back. Plates to form the top and 
bottom are then put in place from the inside by abutting them 
against the internal faces of the flanges. Their external faces 
may be flush with the general line of the outside surface of the 
safe or strong room, or additional pote may be put in between 


constituting the flanges around the front with, or without, 


e 
intervention of filling pieces or strips. (Accepted April 11, 1900.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
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MODERN FIELD ARTILLERY. 
(Concluded from page 646.) 
THe ScHNEIDER-CANET SysTEM. 

75-Millimetre (2.952-In.) Gun, Long Type, on 
Carriage with Hydro-Pneumatic Recoil and Trail 
Spade. 1898 Pattern (Figs. 142 to 144).—This type 
may be taken to embody all the experience obtained 
by trials of previous models, and to represent the 
most advanced Schneider-Canet practice. It may 
fairly be claimed for it, that it is the most efficient 
type of gun mounting that has yet been produced. 
The following are some particulars : 





and by two drag-spades placed under the wheels. 
Lateral deviation is practically absent ; and vertical 
deviation is very slight, the trail not penetrating 
the ground ; corrections for training, when they are 
necessary, are therefore very quickly effected. As 
the carriage scarcely moves under fire, and it is 
possible to seat two gunners on the trail; their 
weight contributes still more to the stability of the 
carriage, and they can rapidly train and load. La- 
teral training is effected by displacing the carriage 
on the axle, the wheels turning on the drags ; this 
arrangement does away with the strain that would 
result from the obliquity of the gun on the carriage. 











Fig. 143. 


Fig. 142. 





apply to the present model. The breech opens with 
one circular action. Firing takes place by pressing 
on the catch through a spring rod fixed to the cradle, 
either direct or through a line ; the firing device does 
not, therefore, recoil with the gun ; and the gunner 
has it constantly under his control, but he cannot 
fire the gun until it has run completely out. Thou- 
sands of rounds have been fired with this device. 
No tools are required for taking apart the breech- 
block and firing device, and this can be done in 
less than one minute. 

The carriage is fitted at the rear with a rigid 
trail-spade ; it carries the cradle in front on hori- 
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ScHNEIDER-CANET CARRIAGE (1898 PatTeRN) For 75-MILLIMETRE QUICK-Firine Gun. 


Weight of gun des 365 kilogs. (804 Ib.) 
er projectile 60. vs ( 144 ,, ) 

Muzzle velocity _... a 550 m. (1804 ft.) 
Height of axis of gun above é 

ground level ... 855 m. (33.661 in.) 
Elevation : .. from —5 a to +14 deg. 
Pe aera or through 4 deg. 
Diameter of wheels ... ... 1220 m. (48.030 in.) 
Distance between wheels ... 1400 m. (55.118 in.) 
Weight in battery ... . 1010 kilogs. (2226 lb.) 
Weightoffore-limberempty, f 

with 38 cartridges ... 772 kilogs. (1702 1b.) 


This type is characterised by an almost complete 
immobility of the carriage under firing, a condition 
which has been obtained without reducing in any 
way the power of the gun, the precision with which 
it is fired, or the ease with which the material can 
be carried from one place to another. The gun is 
joined to the carriage by a long-travel recoil me- 
chanism, with constant resistance ; the effort due to 
recoil has been reduced to a minimum owing to the 
weight of the recoiling mass—365. kilogrammes 
(804 lb.). The carriage does not recoil ; it is held 
to the ground at three points, by the trail-spade 


Trained gunners can fire with this type 20 to 24 
aimed rounds per minute, owing to the simplicity 
of the manceuvres. The quick and smooth return 
of the gun is one of the elements necessary for rapid 
firing. The system followed for fixing the carriage 
to the ground does not cause trouble and delay in 
the placing of the gun in battery, nor in removing 
it to other spots and attaching it to the fore-limber. 

The force of recoil is absorbed by the a baie 
recoil cylinder in the simplest manner possible, and 
return is insured by an independent compressed-air 
recuperator, which, being quite tight, requires no 
special attention. As it is independent of the recoil 
cylinder, in case of an accident firing can still be 
proceeded with, the gun being run out by hand. A 
pump forms part of the equipment; and with it 
one man can charge the recuperator afresh in five 
minutes. 

The gun consists of a tube, a jacket, and seven 
chase coils, of tempered and annealed steel. The 
same remarks made in the description of the pre- 








ceding type, regarding the construction of the gun, 








zontal trunnions. The axle runs through the 
carriage. The cradle in which the gun recoils is of 
forged gun steel in one piece; it contains the 
trunnions, slides, recoil cylinder, and the cylinder 
and reservoir of the air recuperator. The slides 
are lined with brass, and are so arranged that recoil 
is always insured, whatever be the state in which 
the sliding surfaces happen to be, whether damp, 
or rusty, or covered with sand or mud. On the 
left-hand side of the cradle are fitted the scales and 
sight, and to the rear of these is a small guard- 
late. The hydraulic recoil cylinder (on the left- 
nd side) is very i in design; the piston 
works in the cylinder. e inside surface of the 
latter is made in such a way that the liquid, by 
flowing through ports of varied sections, op a 
constant resistance to the force of recoil. The 
iston-rod gland is made tight, and a hydraulic 
uffer counter-rod does away with all shocks on 
return of the gun. The recuperator cylinder con- 
tains compressed air, which acts on a piston, the 
head and rod of which are fitted with tight linings, 
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to prevent air escape. The middle cylinder acts as 
an air reservoir, and is in communication, at the 
rear, with the recuperator cylinder. To the air 
reservoir are fitted the valve and joint for the 
charging pump. The recoil and recuperator piston- 
rods are symmetrical ; they are joined together by 
an elastic joint formed of Belleville springs. 
They are completely down when the gun is not 
in action and run out during one second only, at 
each round. The recoil cylinder requires no atten- 
tion, and, like the other parts of the mechanism, it 
is well protected against hostile fire. The joints 
and bushes are taken apart only in exceptional 
cases ; this is easily effected with the help of the 
tools carried with the battery, by gunners under the 
supervision of a non-commissioner officer. 

The body of the carriage is made with two 
brackets joined together by top and bottom plates 
and stay Sas. A cast-steel headpiece is fitted with 
a cylindrical jacket, which slides on the axle for 
giving lateral training. The carriage trail is fitted 
in the rear with a strong spade, the top part of 
which is bent horizontal and prevents the trail from 
ploughing up the ground. A trail ring, trail levers, 
and all the other requisites are provided for the ser- 
vice in the rear. The axle is of tempered gun steel ; 
it is round, and is fitted at its central part with a 
rack for lateral training; the journals are lubricated 
automatically. The wheel rims are in three parts, 
and are made of bent wood ; they are joined to the 
nave by 12 spokes cut with the grain. The nave 
is of brass ; steel plates are interposed between the 
spokes and the rim to prevent the yielding of the 
wood. The naves are fitted with friction brake. 

The gun and cradle, which oscillate round 
trunnions, rest, witha slight preponderance, on the 
top of the elevating rack. The latter is in the 
carriage plane, and slides in a brass guide ; it is 
worked by means of a crank keyed on an endless 
screw, which gears with a helicoidal wheel on the 
elevation shaft. On this same shaft is a pinion 
which engages the rack. Each revolution of the 
crank gives a variation of 26 minutes in the angle, 
corresponding to a variation in the range of 
about 175 metres (574 ft.). The endless screw, 
helicoidal wheel and rack are cased round to 
protect them from dust. For transport, the 
gun is elevated to its maximum positive angle, and 
strapped to the carriage, a slight preponderance of 
muzzle being allowed. For training the gun, the 
rack on the axle engages a pinion, the axis of which 
carries at one end a helicoidal wheel worked by an 
endless screw driven by a handwheel. The pinion, 
by turning in the rack, displaces the carriage on the 
axle over 80 millimetres (34 in.) on each side, the 
wheels turning on the brake ; this produces a rota- 
tion of the carriage round the trail-space as centre, 
through 4 deg. When the gun is being transported, 
the lateral training mechanism is held fast by a 
small chain. The brake used in firing consists of 
two arms fitted with shoes, which can turn round 
the axle or be displaced lengthwise over about 
100 millimetres (4 in.) ; the arms are joined by a 
a cross-piece. The shoes, the top surfaces of which 
are flat, are fitted at their lower part with spades 
made parallel with the carriage axis; the cross- 
piece is joined to the trail by two tie-rods, at the 
end of which is a balanced lever and a slide. A 
key fixes the slide in the firing position. When 
the material is shifted, the cross-piece is held up 
under the carriage. The fore-limber and caisson 
wea appa’ similar to those of the preceding 
models. 





TEXTILE MACHINERY AT THE PARIS 
EXHIBITION. 


(Continued from page 545.) 


SEVERAL apparatus for recording the counts 
and physical qualities of yarns are shown in the 
Textile Gallery of the Paris Exhibition ; of these 
the most representative may be described. MM. 
Piat et Cie., of Paris, exhibit a device illus- 
trated in Fig. 4; the object of this is to show 
the count rapidly without the previous process 
of winding a given weight or length on a reel 
of fixed diameter; it is especially useful where 
only a short length of the thread to be tested, is 
available. The reel is replaced by a flat strip 
of wood 50 centimetres long, around which the 
thread is wound a certain number of times in 
order to obtain the measure desired. If, for 
example, it is a thread of combed wool that has 
to be tested, giving less than 50,000 metres per 


kilogramme, it will be sufficient to wind the sample 
twice around the gauge strip, which will represent 
a length of 2 metres. The length thus obtained is 
hung to the hook at the end of a light rod shown 
in the figure, and to which the long index 
needle is attached; the end of this needle 
is free to sweep over the face of the graduated 
arc of the apparatus, and the amount of its deflec- 
tion can be read directly on the arc; the reading 
gives the desired number. As will be seen, three 
scales are inscribed on the arc, corresponding to 
three different lengths of yarn—40, 20, and 2 metres. 
If, on the other hand, it be desired to fix the count 
of a quantity of wound yarn, ten spools are taken 
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from the number, and from these enough yarn is 
drawn to wind four times around the gauge, giving 
40 metres total length ; when this combined 40 
metres skein is hung on the arm of the device, the 
count desired is read oft the 40-metre scale. 

Among the most curious recording instruments 
exhibited is the ‘‘ serigraphe,” the invention of an 
American engineer, Mr. Serrell, who visited France 
many years ago, to study the textile treatment of 
silk, and who had the idea of utilising the elasticity 
and tenacity of the raw silk fibre, as a measure of 





























roller D which is fixed on the same spindle ag 
the roller B; it also is covered with rubber, and its 
diameter is 50 per cent. larger than that of B, 
From the second roller the thread passes through a 
vibrator that distributes it uniformly round the 
spool E. The whole device—the two rollers, the 
vibrator, and the spool, are put in movement 
by a wheel and band beneath the table. Below 
the pendulum weight is a horizontal arm I, at 
one end of which is fastened the small pulley C, 
while at the other end is a vertical tube L that 
serves as a pencil holder. The point of this 
pencil is made to bear on a strip of paper 
graduated in millimetres, and which is placed 
round the drum M. A light transmission shaft N, 
with pinions and screw gear, connects the 
recording drum with the rest of the mechanism. 
The ratio of speeds is 1 to 5000, so that for each 
5 metres of silk wound on the spool E, the re- 
cording drum M turns through 1 millimetre. The 
working of the apparatus will now be clear ; the 
second roller having a diameter 50 per cent. greater 
than the first, the silk, in order to pass from one 
to the other, after turning round the pulley C, is 
stretched 50 per cent. The tension corresponding 
to this extension acts on the end of the pendulum, 
which is drawn from its vertical position more or 
less according to the tenacity of the silk. The 
pencil follows the movements of the pendulum, 
and is always in contact with the paper on the 
drum, the ordinates of which correspond to the 
sines of the angles of deviation of the pendulum, 
and the movements indicate the exact variations 
in the tenacity of the thread under a fixed per- 
centage of extension. By raising or lowering the 
weight of the pendulum, the apparatus can be so 
regulated, that to a given tractive effort there shall 
correspond a known displacement of the pencil, for 
example, 1 millimetre movement shall represent 
1 gramme of tractive effort. Although this 
highly ingenious device has not found a com- 
mercial adoption for the current testing of raw silk 
fibre, it has gern of great utility in the 
investigation of hidden faults. The inventor 
has, moreover, found a very useful application for 
it in silk-spinning, by making it automatic in its 
action. Certain additions, driven electrically, have 
been made, by which, when once regulated, it adds 
automatically the cocoons required to maintain the 
regularity of the silk thread; the operator has only 
to have a general supervision and to keep the 
basket serving the magazine filled with cocoons. It 
is said that silk spun by the Serrell system is 
weakened to a certain extent on account of the con- 
stant extension to which it is subjected, and that it 
does not possess so much elasticity as silk spun by 
hand ; this allegation probably explains why this 
very ingenious system has not found a larger appli- 
cation, but it remains to be proved how far the 
objection is well-founded. M. Dusuzeau, of Lyons, 
shows an apparatus, the special object of which is 
to detect visible faults in silk thread, and which 
are due to “figure of eight” loops in which the silk- 




















its commercial value. In this apparatus, which is 
illustrated in Fig. 5, the silk fibre A, to be tested, 
coming from a spool, is wound round the roller B, 
which is a few centimetres in diameter, and the 
surface of which is covered with rubber, to prevent 
slipping ; the fibre then passes over the small 
pulley C at the other end of the apparatus ; this 
pulley is fast on a metallic pendulum G. The 








worm arranges the lining of the cocoon; these 
loops are much smaller in the inner than the outer 

of the cocoon, and being difficult to eliminate 
perfectly in the preliminary process, they are apt to 
reappear in the operation of spinning, sometimes 
separately, and often in small ups. The appa- 
ratus consists: 1. Of a frame of four or five bobbins 





thread is then brought back and turned round the | 


(Fig. 6), on which the silk to be examined has 
been wound ; these reels run freely on their frame, 
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the position or angle of which can be varied at will. 
2. Of a winding reel made with ten sides, as 
shown in the diagram, and with grooves one deci- 
metre apart ; this receives the silk on its ten-sided 
perimeter, the development of which measures 
exactly 1 metre; to this is geared a revolution 
counter. 3. Of an achromatic lens placed in the 
centre of the apparatus on an adjustable stand that 
can. be inclined when desired. On two supports 
behind the lens the four or five silk threads coming 
from their respective bobbins pass through a guide. 
The threads are kept parallel as they move, and are 
seen through the lens magnified three or four times, 
the enlargement being made more distinct by the 
use of a dark screen placed in a suitable position 
near the magnifying glass. 4. Of a defect counter 
made with three sections, and controlled by keys. 
The apparatus is placed on a table, and, needless 
to say, should be worked with the best available 
light. Sitting opposite the lens, the operator 
turns the crank geared to the winder, with his right 
hand, thus drawing the silk off the frame contain- 
ing the bobbins. The four or five threads from these 
are led through glass guides on the frame carrying 
the lens, behind which they pass parallel, and at 
distances from each other of 5 or 10 millimetres. 
The operator places three fingers of the left hand 
on the control keys. The first of these records 
very serious defects ; the second and third, faults 
of a medium, or insignificant nature, respectively. 
The twofold operation of winding with one hand, 
and operating the keys with the other, is not found 
difficult or fatiguing. The defects, magnified as 
they are by the lens, can be easily seen without any 
great strain on the eyes, and the process is made 
easier from the fact that the operator can vary at 
will the speed with which he passes the threads 
behind the lens, and in very defective parts can 
stop altogether while he makes the record. As 
the perimeter of the ‘winder is 1 metre, 500 revo- 
lutions, will have passed a length of 2000 metres 
(from four bobbins) beneath the inspection of [the 
operator ; and in all ordinary cases this length is 
sufficient as a test sample. If desired the count may 
then be obtained by weighing the wound thread. 
Fig. 7 illustrates a device for making torsion 
tests of threads, and is the design of M. Paul 





Sée, of Lille. It is intended for dealing only 
with short lengths. In the illustration, the 
thread A is held between two clips B and C, the 
distance between these being fixed by the scale 
DE. The crank F is then turned in the direction 
of the twist of the thread; the number of turns 
can be read off the indicator dial. The operation 
is much more delicate than might be supposed. 
If the filaments composing the sample being 
tested, have two or more ends twisted together, 
it is easy to separate them ; but when the torsion 
of the filaments forming an end is to be measured, 
the operation is often very difficult, because the 
bundle of fibres held together only by torsion 
loses its cohesion when these bundles are untwisted, 
and they break under a very feeble strain. Tests 
of this nature should be conducted by two opera- 
tors. Whilst one of these holds very delicately 
near the clips, one part of the bundle of fibres 
already untwisted, and separates them gradually, 
the other turns the crank very carefully, stopping 
at intervals. By this method the test is gradually 
completed, though with frequent failures. 

Besides the apparatus designed for torsional tests, 
there are others for ascertaining the tenacity and 
elasticity of threads, physical qualities that play 
an important t in textile industries, and a 
knowledge of which is indeed absolutely necessary. 
It will be understood, for example, that a weaver 
would have the highest interest in knowing if 
the thread delivered to him was uniformly strong 
enough to withstand the strain accompanying the 





production of any particular tissue. Or, again, he 
wishes to know when the yarns have been dyed, to 
what extent, if any, the process has affected their 
physical qualities. On the other hand, the buyer 
naturally desires to know if the textiles he purchases 
possess the strength which he requires. 

The apparatus used to test the tensile strength 
of threads, determines their elasticity at the same 
time ; the latter term being applied incorrectly 
to the extension of the threads at the moment 
of rupture. There are quite a variety of devices 
for this purpose, based on different principles, 
but all have this point in common, that a part of 
the sample to be tested is held firm, and lightly 
stretched between two clips at a constant distance 
apart. By different means in the several appa- 
ratus, one of the points of support is withdrawn 
so as to increase the distance eerste the two, 
and so set up astrain in the sample. The moving 
support is connected with a recording dynamo- 
meter on which the strain exerted can be read by 
means of an index passing over the scale on the 
recorder. The strain is gradually increased until 
a rupture of the sample takes place ; the results 
given at that moment are carefully recorded. The 
instruments of this class are, according to their 
special object, of very varying capacity, and are 
sometimes vertical, sometimes horizontal. In some 
the tractive effort is produced by a hand-turned 
crank ; in others, when very small resistances are 
to be measured, a weight acting progressively, is 
employed. The recording dynamometer is operated 
either by a spring, or by a counterweighted lever ; 
modern practice inclines generally to the latter type, 
because its action is invariable, while springs, either 
from wear or other causes, are apt to give unreliable 
readings. One of the most accurate instruments 
of this class to be seen in the Exhibition is that 
employed officially by the Chamber of Commerce of 
Lyons, and known as the “ serimetre ;” it is used 
for testing fine yarns, and especially silk threads. 
It is a vertical machine, and is illustrated in Fig. 8. 
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The tractive effort is obtained by a weight, the fall 
of which is checked by a clockwork regulator ; the 
dynamometer is of the weighted lever type. Two 
screw studs are used to stretch the thread to be 
tested ; the two points of attachment are 50 centi- 
metres apart. A lever within the apparatus, act- 
ing as a brake, and moving around a horizontal 
axis, keeps the weight normally at rest. By means 
of a special arrangement of this lever, the weight 
is free to fall when the thread is stretched ver- 
tically, but it is stopped instantly when the 
thread breaks. Asa rule, at least ten consecutive 
tests are made with the same sample, the mean of 
these being taken. The breaking strain, which is 
independent of the length of the thread, its weight 
being so insignificant, is recorded from the direct 
reading of the instrument, while the figure given for 
extension is doubled, in order to obtain the result for 
a metre. To this latter figure a correction must be 
added to compensate for the fall of the dynamo- 
meter lever. The results in extension to rup- 
ture furnished by silk threads are very variable. 
For some it ranges, according to the source of 
the fibre, the care used in spinning, the count, 
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and hygrometric conditions, between 10 and 25 per 
cent. A variation of 20 per cent. may be con- 
sidered quite satisfactory. As we have seen, the 
physical qualities of threads—hygrometric condi- 
tions, weight, regularity, torsion, tenacity, elas- 
ticity—are controlled in the textile industry by 
special and very varied apparatus. In another 
article we shall deal with instruments of a similar 
class, but adapted for testing tissues. 


(To be continued ) 








PARIS EXHIBITION RAILWAYS. 
THe METROPOLITAN. 
* (Continued from page 643.) 

THE construction of metropolitan railways, 
whether high level, at a slight depth below the 
surface, or low level such as our own Central 
London, must always follow certain well-known 
and well-tried types, modified by local conditions. 
It is therefore unnecessary to describe the various 
type sections that we publish on pages 674 and 675, 
Figs. 10 and 15. These comprise all the main 
forms of construction adopted on the Paris Metro- 
politan, and illustrate the normal tunnels for single 
and for double track, transverse section of stations 
in tunnel and in covered way, &c. The normal 
girder-covered way approximates so closely to the 
latter, that illustrations are not required ; but de- 
tails of the ironwork are given in Figs. 16 to 19. 
A few words of explanation, however, are need- 
ful for Fig. 20, which is a typical plan show- 
ing the connection between the street level and 
the station platform, to which reference was 
made last walt A descending stairway from the 
street leads to an underground chamber .a which 
serves as a ticket office and waiting-room ; from 
this room a long passage b gives access to a foot- 
bridge crossing the rails, and stairways d e on each 
side lead to the platforms. The accommodation 
appears very scanty for such large crowds as are 
expected to make use of the railway. It was the 
construction of the numerous stations between that 
of l’Etoile and the terminus of Vincennes, that has 
caused such. serious interruptions to the street 
traffic. The levels were not sufficiently low to 
permit of tunnelling, and the cross-sections were 
too large to make use of a shield. The only 
alternative, therefore, was to excavate, though, 
of course, this was done so as to give the least 
inconvenience possible on the streets. In some 
instances it was necessary to excavate the entire 
section, construct the masonry covered way and fill 
in to restore the road surface. Where it was 
found possible, as in making the Place de la Bastille 
station, the excavations were taken down to the con- 
tour of the arch, and the surface thus exposed was 
brought to the exact form with a covering of 
cement ; on this solid centring the arch was built. 
Longitudinal and lateral galleries were then driven 
on either side below the springing, and the side 
walls were put in, the excavation being completed 
after the work was finished. This method was very 
successfully followed some years since in the con- 
struction of the Sceaux Railway in Paris by the 
OrléansCompany. In those stations constructed with 
girder covered way, the side walls were built in 
open trenches, surfaee excavations being made to 
such a depth as would permit of laying the girder- 
work and building the small arches between them ; 
meanwhile a central heading was driven about 
invert level, to facilitate the removal of the earth 
excavated and the construction of the invert. 
This simple and expeditious method is well illus- 
trated by the engravings we published last week of 
the Rue de Rivoli and other stations in course of 
construction (see page 641 ante). Butif the stations 
are for the most part only local widenings of the 
railway, in tunnel or girder covered way as the 
case might be, and therefore call for no further com- 
ment, the case is different with some of the more 
important. The principal station is that of the Place 
de l’Etoile, which may be regarded as a terminus 
with branches extending from it. Of these branches, 
one following the main avenue goes to the Porte 
Maillot as far as the Ceinture Railway ; a second 
branch also touches the Ceinture with a terminal 
at the Porte Dauphine on the Avenue Bois de 
Boulogne ; and a third runs from the Etoile station 
to the Place du Trocadero, with two intermediate 
stations, those of the Avenue Kleber and Rue 
Boissiére. Thus, the Etoile, although practically a 
terminal, is more accurately really a central station 





for some important branches: it is, of course, an 
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THE PARIS METROPOLITAN RAILWAY. 
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exchange station. At the other end of the line 
there are two exceptional stations, that of the 
Gare de Lyon and that of Vincennes, the ter- 
minal which adjoins the Ceinture Railway ; the 
Metropolitan forming a diametral line to the belt 
railway. The plan, Fig. 21, is a diagram show- 
ing the arrangement of the Etoile station; it 
is very interesting but somewhat complicated. 
What may be regarded as the terminus of the 
Etoile-Vincennes line is the exchange station 
marked A!; this serves the main line from Vin- 
cennes (A) and the direct extension to Porte- 
Maillot (C). The branch coming from the Tro- 
cadero (B), and which presumably will be very | 
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largely crowded this summer, bifurcates beneath 
the intersection of the Avenue Kléber by the Rue 
de Pressebourg, encircles the Arc de Triomphe and 
passes through the exchange station A!, a connec- 
tion being made at B' between the two branches of 
the Trocadero line. A junction is also made at B* 
between this same railway and the Vincennes- 
Etoile main line. Finally, there is the Etoile- 
Dauphine (D) railway running across the whole 
station system, but at a much lower level, 46 ft. 
below the surface; this line has a separate 
station D', and but that it is connected to 
the system by a junction C! with the Porte- 
Maillot line, would be independent of the 
others. This work has been very ingeniously 
laid out, and no doubt it will answer the manifold 
purposes for which it is designed, but considering the 
want of initiative of the ordinary crowds of visitors, 
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it will, we think, be somewhat difficult to avoid 
confusion. Fig. 22 is a plan of the terminal for 
the Etoile-Dauphine line (D, Fig. 21); this is a 
very simple and convenient arrangement consisting 
of a closed loop with a length of straight siding be- 
tween ; the trains will therefore run continuously, 
stopping at the arrival and departure platforms on 
their way. Very similar is the plan of the terminal 
for the Vincennes-Etoile-Porte-Maillot line (C, 
Fig. 23), but on account of the probable heavier 
traffic the loop of the station is close to the 
Ceinture, the stations are wider, and are provided 
with island platforms, so that a larger number of 
passengers can be entrained or detrained in a 
given time. 

The Rue de Lyon station, illustrated by Figs. 24 
and 25, has a special arrangement, as it is in- 
tended to serve for another of the lines of the 
system not yet commenced. As will be seen from 
the plan, the railway has been made with a bell 
mouth, commencing at the Avenue Daumesnil, 
which bifurcates into two tunnels marked « and b. 
These run parallel to the end of the station, where 
they open into the girder covered way shown in 
the section, Fig. 24. The station is 328 ft. long, 
and at the Rue de Lyon end the actual line is con- 
tinued with a sharp curve, while on the other side 
the future extension is indicated by a dead end. 
As will be seen from the section, the station is of 
considerable width, about 78 ft. between the side 
walls. Itis a roofed ordinary covered way, sup- 
ported by the side walls and two rows of columns 
running down the centre lines of the island plat- 
forms ; these latter, each of which will ultimately 
serve arrival and departure trains, are 19 ft. 8 in. 
wide. As will be seen from the section, the retain- 
ing walls are made thick enough to encircle a large 
sewer on each side. 

Fig. 26 is a plan of the Place de la Bastille 
station, where an exceptional arrangement was also 
necessary. It was impossible to construct this at 
a_low level, because the line crosses the Saint 
Martin’s Canal, which passes through the Place de la 
Bastille in an uaderground channel, and it was not 
possible to go beneath this, as it would have taken 
the line too far below the surface. An open-air 
station was therefore decided upon, built on a plat- 
form thrown across the canal at such a height above 
the water level as not to interfere with the naviga- 
tion. The Place de la Bastille has been enlarged 
by filling a part of the canal basin, as indicated on 


passage of boats. A part of this filling was made 
to the level of the railway for the station, and the 
space thus taken from the canal was levelled, so 
that the tracks could rise to the station without too 
steep a gradient. In the portion that has been 
covered and given to public traffic at_ the ordinary 
level of the Place de la Bastille, the two sides are 
connected by a bridge with a headway of about 
10 ft. The station platforms and track are carried 
on girders over the canal; one side wall of the 
station is a retaining wall to the Place de la Bas- 
tille, and the other is a screen shutting off the view 
of the canal. 

We have already referred to the large amount of 
excavated soil that has had to be dealt with in the 
construction of this railway. In the first place, 
most of it was delivered from the hoists into carts, 








the plan, leaving, of course, width enough for the | 


but these could not without much inconvenience 
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base ; they are laid in 49-ft. lengths. Each rail 
is carried on 16 sleepers, and these have insulators 
at 10-ft. intervals for the conductors which consist 
of two double-headed rails placed outside the track ; 
the return current is by the track rails; the 
joints are made good by four red copper bonds 
.59 in. in diameter. The rolling stock will 
consist for the present of 46 motor cars and 
115 coaches; the former will carry each two 
Westinghouse motors of 100 horse-power. The 
maximum speed is not to exceed 36 kilometres an 
hour, and the load on each axle will not exceed 
7 or 8 tons. We shall deal in some detail on a 
later occasion with the power stations. It is 
sufficient to say, for the moment, that there will 
be three such stations, giving collectively 22,000 
horse-power. Each station will have three groups 





of generators, each of 1500 kilowatts ; one of these 
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TRANSVERSE SECTION AND PLAN OF THE GARE DE Lyon SrarIon. 


be allowed to encumber the streets, which were 
already too much blocked by the works. In the 
neighbourhood of the Arc de Triomphe the spoil 
was removed in wagons running over the lines of 
tramway to suitable spots in the suburbs. In the 
more central sections, tunnels were driven to the 
Seine, where the spoil was delivered on to barges ; 
there were four of these galleries. One of them 
was about 700ft. long, 10 ft. wide, and 7 ft. high, 
except at sewer crossings, when the height was 
reduced and the masonry arch replaced with an 
iron framing. On the bank of the Seine a staging 
was built on piles, and the barges were easily loaded 
from this. A second gallery nearly 800 ft. long 
ended on a similar staging, and the third was an 
old sewer adapted by filling the lower portion ; 
this also terminated on a staging close by the Pont 
de la Concorde. The fourth gallery extended from 
the railway to the cutting in the Champs Elysées 
that had been made for the tracks over which 
materials were taken to and from the new Fine Art 
palaces; this contractors’ line, which ran to the 
river, also terminated on a staging erected by the 
side of the Seine. j 

A few words remain to be added about the per- 
manent way, the power station, and the rolling 
stock of the railway. Figs. 26 to 29 illustrate the 
permanent way and the electric bonding ; the steel 
rails are flat-footed, and weigh 105 lb. per yard, they 
have a height of 5.90 in., and the same width of 





will supply continuous current at 600 volts for the 
nearest section of the line, while the two others 
will deliver triphase currents at 5000 volts, which 
will be transformed in a sub-station near the Arc de 
Triomphe. i 

Of other Paris Exhibition Railways, we have still 
to speak of the travelling platform and the circular 
electrical railway, both of them necessary and 
attractive to the growing crowds of visitors. We 
shall deal with those interesting installations on an 
early occasion. 

(To be continued.) 





LITERATURE. 


Notes et Formules de UIngénicur, du Constructeur- 
Mecanicien, du Metallurgiste et ( Electricien. Paris: 
E. Bernard et Cie. ‘ : 

THERE is always a certain interest in comparing 

togetherthe aid-books for the engineer and draughts- 

man published in different countries. An examina- 
tion of the Notes et Formules shows that the French 
draughtsman is to be congratulated on his refer- 
ence book, and, indeed, until lately, we have had 
nothing to compare with it in this country, at least 

so far as mechanical and electrical engin 18 

concerned. As matters stand, however, the pu li- 

cation in recent years of several excellent engineers 

pocket-books has placed us in a very favourable 
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sition, and civil engineers of course, have 
ong had the incomparable Trautwine, which, in 
spite of minor faults, is perhaps still the model 
of what an engineer’s reference book should 
be. The volume we are reviewing opens with 
the usual selection of mathematical tables, but 
the objectionable practice has been followed of 
printing the table of logarithms on the same 
page as the squares, cubes, and other functions 
of the numbers tabled. As a consequence, there is 
no table of differences, and it is thus more difficult 
than it should be to find the logarithms of a number 
of, say four digits. For ordinary work four-figure 
logarthms are amply sufficient, and these with their 
differences may all be printed on two ordinary- 
sized pages, whilst another couple of pages give 
the anti-logarithms. The gradually extending use 
of the slide rule is no doubt decreasing the value 
of logarithms to the engineering calculator, but, 
for complicated problems we still think that the 
latter can be used to great advantage. The slide 
rule, we may add, is described in the volume, but the 
type chosen for illustration is not of the best form, 
being without the ‘‘ cursor,” which has added so 
much to the practical value of the instrument. 
The mathematical rules and formulas given deal 
with arithmetic, geometry, and the calculus, and in 
the latter section is included a list of some useful 
integrals, whilst the geometric section includes 
notes on some of the properties of the principal 
conic sections. Graphic statics is also briefly en- 
tered into, as well as some elementary dynamics. 
The more purely technical portion of the volume 
commences with some notes on the resistance of 
materials, with the usual table of the breaking 
stresses and elastic limits of the different struc- 
tural materials. The effect of varying stresses is 
briefly noted in some preliminary remarks, and 
later on are given the usual rules for the strength 
of beams, shafting, and the like; the matter 
being unusually complete for a reference book. 
Following this, points of machine design are en- 
tered into, numerous engravings being added to 
elucidate the text; many of these we note are old 
friends, having been published here or in America 
many years ago. 

The section on wheel teeth requires bringing up 
to date, cycloidal teeth only being dealt with, in 
spite of the fact that involute teeth are coming 
more and more into favour, and, in fact, cut teeth 
are now seldom of any other form. Further, the 


means recommended for finding a tooth profile are: 


antiquated and in no way to be compared with the 
ingenious methods devised by Mr. Last. The 
section on belt and rope transmission is much 
better and numerous tables are give to facilitate 
the draughtsman’s work. When we come to chain 
gearing, however, we again find a need for thorough 
revision, as no notice whatever is taken of the 
revolution which has been brought about in these 
matters by the introduction of the rear-driving 
bicycle, not a single chain of really modern or 
efticient design being dealt with. 

The engine details illustrated are very numerous 
and should prove very serviceable, covering as they 
do nearly the whole of the ground usually dealt 
with in treatises on machine design. Certain of 
the more antiquated blocks should, however, be 
teplaced with others showing modern practice. 
One useful feature of this section of the volume is, 
however, the table of market sizes of pipes, &c., 
and of standard fittings and connections. The 
young draughtsman is often at a difficulty as to 
these, and even older men are frequently at a loss 
when engaged on work outside their usual line. 

French engineers have been responsible for 
many important advances in hydrodynamics and 
hydraulic engineering, and thus it is natural to find 
that the section dealing with this class of work is 
unusually complete, matter being found here which 
in England or America is generally printed only in 
larger works dealing exclusively with this special 
subject. Perhaps too much attention is given to the 
old types of water wheel, of which the construction 
in this country at least has been practically aban- 
doned, and which possess little interest save from 
an historical point of view. No doubt there are still 
very many such wheels in use, survivals of an early 
stage of hydraulic engineering, and the notes in 
question may thus find their justification, as repairs 
have sometimes to be made. ‘The ordinary types of 
pressure and impulse turbine are fully dealt with, 
though no reference has been made to the Pelton 
wheel, which under certain conditions has been 
found eminently satisfactory. 


Coming to steam engines, we find the usual 
elementary thermodynamics, but also a fairly 
complete description of the various valve gears and 
their peculiarities, whilst modern practice is illus- 
trated by engravings showing details adopted by 
various important builders. ‘Che Laval steam tur- 
bine is also dealt with, but Parsons’ turbine which 
ante-dated that of Dr. Laval by several years, is 
ignored, possibly owing to the very meagre 
particulars ‘of construction, which the builders of 
this motor have seen fit to publish. 

Several pages are devoted to constructional work, 
though the matter is not gone into in any great de- 
tail ; still, the various notes are to the point, and 
we observe that some space is devoted to the dis- 
cussion of armoured concrete, which of late years 
has earned considerable popularity on the Conti- 
nent, being adopted for much important work. 
The metallurgy of iron and steel has a fairly long 
section devoted to it ; but the statistical portion is 
sadly in need of revision, some of the figures 
showing the output of different countries dating 
from 1889. The descriptive matter is, however, 
much more modern, attention being called to fairly 
recent developments, such as, for instance, the 
Jones mixer, introduced by the Carnegie Company 
at no very distant date. Another section of the 
volume is devoted to railways, and contains nume- 
rous useful notes, together with many diagrams 
illustrating various points of construction, ranging 
in importance from a round house to a station plat- 
form barrier. 

The electrical section is fairly complete co far as 
continuous-current machines are concerned, but 
little or no mention is made of alternate-current 
machinery. Other sections of the pocket-book 
relate to paper-making machinery, ordnance con- 
struction, mine ventilation, and the like, so that 
the ground covered is unusually wide, and the book 
may thus prove of service to many English engi- 
neers. One very valuable section is a dictionary of 
French, English, and German technical terms. 
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Coxco Raitway.—The revenue of the Congo Railway 
in January amounted to 36,800/. Had the omnes 
tariff been maintained at its old level, the collection for 
the month would have 2, but considerable 
le. The net revenue 





been 64,000; 
reductions have been by 
the Congo Railway Company last year was 249,680/. 





ARCHED BRIDGES OVER THE RHINE.* 
(Continued from page 546.) 


Tue DiisstLporr Bringer. 

DiissELporF, an important industrial town of more 
than 150,000 inhabitants, well known also as the seat 
of an art academy, once the residence of the Dukes 
of Berg, later of the Electors Palatines, is situated 
on the right bank of the Rhine. The various rail- 
way lines converging at Diisseldorf cross the river, 
which describes a large curve just above the town, 
some miles higher up on the road to Neuss, from 
which town the main line proceeds to Krefeld and 
Holland. Krefeld, situated to the north-west of 
Diisseldorf, 15 miles from the latter town and 
4 miles away from the left bank of the Rhine, is the 
centre of the Rhenish silk and velvet industry, and 
though mentioned in the twelfth century, is prac- 
tically a modern town of 110,000 inhabitants, and of 
rapidly increasing importance. The town of Diissel- 
dorf had a pontoon bridge over the Rhine as long 
ago as 1839, but all negotiations with the various 
authorities for direct railway connection with Kre- 
feld failed, until Mr. H. Lueg took the matter up. 
In conjunction with Messrs. Fr. Haniel, Vohwinkel, 
and others, he founded the Rhenish Railway Com- 
pany, and a railway and bridge secheme—for a light 
railway only, however—was soon decided upon. The 
accepted bridge design was that of Professor Krohn, 
of the Gute Hoffnungshiitte. The line was to be 
a normal-gauge light railway for goods and _ pas- 
senger tratlic, partly with double track and partly 
with single, for trains of one motor car with two 
trailer cars. Electric traction was specified, and 
aerial conductors were to be tolerated in all but 
certain parts; this restriction concerned only ex- 
tensions in the town of Diisseldorf, which were 
not yet built, however, at the time this account 
was written. 

We will first say a few words on this electric 
railway, which is not devoid of interest, and to 
which, in a measure, we owe the bridge. Trains 
run at a speed of 25 miles an hour ; as this speed 
would not be allowed in the small towns and vil- 
lages, these places are avoided. The power station 
is at Oberkassel, opposite Diisseldorf; both banks of 
the Rhine are quite flat. The maps, Figs. 88 and 
89, page 678, illustrate the situation. Continuous 
currents are generated at 600 volts, and an accumu- 
lator sub-station has been built at Fischeln, not far 
from the Krefeld terminus. The plant has been 
obtained from different firms: such as the Hohen- 
zollern Engine Works, of Diisseldorf; Siemens 
and Halske, of Berlin, who designed and built the 
line ; and W. Lahmeyer and Co., of Frankfort, who 
erected the power station. The two large dynamos, 
each for 200 kilowatts, are driven by 330 horse- 

ower tandem engines, with injection condensers. 

here are two additional dynamos, each of 22 kilo- 
watts, a transformer of the same capacity for 
currents of 110 volts, and a central aeary of 
300 cells. The cells are all stored on the ground 
floor of the administration building, and are 
connected in parallel to the generators. - The 
sub-station also contains 300 cells. The trolley 
line consists of two 9-millimetre (0.35-in.) hard- 
drawn copper wires. In Diisseldorf and Krefeld 
tubular steel masts of the Mannesmann type have 
been put up on both sides of the double track ; 
along the line iron masts and also lattice posts 
with brackets have been employed. Feeders ex- 
tend to the six stations; each section is sub- 
divided into sub-sections, about 4 mile in length, 
with special section insulators and lightning 
arresters. The cars are supported by two bogies, 
carry two electric motors of 40 horse-power, fixed 
directly on the axle shafts, and are fitted after the 
manner of second and third-class railway carriages, 
with seats for thirty-six and standing room for 
fourteen passengers; they are heated, and experi- 
ments with electric heaters are planned. In addi- 
tion to ordinary tramcar service at short intervals 
over the bridge, through trains are despatched from 
either terminus every hour. The town cars have one, 
and the through cars two, contact arcs of the well- 
known Siemens type. Special market trains will 
be run right down to the Disseldorf market place 
in the early morning hours, and goods trains also at 
night-time ; other goods cars are attached to the 
passenger cars. 

We proceed to the description of the bridge, 
The sillgad lines spoken of are not shown on the 








* The i rticles eee in our issues of Feb- 
ruary 9, March 16, March , and April 27. 
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ARCHED BRIDGE ACROSS THE RIVER RHINE AT DUSSELDORF. 


Fig.90. 






















































































maps, Figs. 88 and 89; they run through parts of 
the town further east, not marked. The steam 
ferry, which crosses the river, nearly at right 
angles, plies between the points which the pontoon 
bridge used to join. The new bridge starts from 
the Hofgarten, a public park, or rather from what 
ured to be the so-called safety harbour between the 
Hofgarten and the inner town. ‘This basin has 
been filled up. Alterations had also to be made on 
the banks. The left bank is shallow. A width of 
180 metres (590 ft.) of deep water was required 
along the corrected right Mok. 

A view of the new bridge is given in Fig. 92, 
annexed. In type it bears a strong resemblance 
to the Bonn Bridge, which we illustrated in our 
issue of February 9. The builders of the super- 
structure were, as in the case of the Bonn 
Bridge, the Gute Hoffnungshiitte, and the two 
bridges have many features in common, so that we 
need not enter into much detail, and may confine 
ourselves to distinctive features. The general 
outline of the bridge is shown in Figs. 90 and 
91. There are altogether seven piers or abut- 
ments, numbered from left to right. The three 
chief piers support two arches, each 181.25 metres 
(594.7 ft.) in span. There follow, on the right 
bank, one span of 60.36 metres (198 ft.), and on 
the left side three arches with spans of 63.36, 
57, and 58.67 metres (207 ft. 10 in., 187 ft., and 
192 ft. 6 in.).. The total length of the bridge 
between abutments is 638.02 metres (2093 ft.). 
The roadway is practically horizontal and lies at 
+19 D.P., 10 metres (32.7 ft.) above highest 
navigable water. It rises from both sides with 
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gradients of 1:40; under the main arches the |The breadth of the roadway is 14.2 metres (46 ft. 
rise does not amount to more than 5 in., and /|about), the roadway pro) having a width of 
this rise has been adopted, simply to avoid the ugly 8.2 metres (26.5 ft.). As the girders are 9.7 metres 
appearance of a sag and to facilitate the drainage. (31 ft. 10 in.) apart, the suspension rods cut through 
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ARCHED BRIDGE ACROSS THE RHINE AT DUSSELDORF; PIERS AND CAISSONS. 
(For Description, see Page 677.) 
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the footpaths. But with panels 7.25 metres (233 ft.) 
in length, the verticals and rods do not noticeably 
obstruct the traffic. The blocks of the wooden 
pavement are arranged in cross rows with prelimi- 
nary gaps of 0.3in., which have been filled with 
wooden laths, asphalte, and cement mortar. The 
wood is pine from the Gironde, which has stood the 
test in the pavement of the Paris streets; the 
blocks have a height of almost 5in. As the 
pavement forms belts of considerable width, ex- 
pansion gaps of 1 in. have been left near the kerb- 
stones. ese are filled with clay and sand; but 
trouble from expansion is not expected, as the wood 
was well moistened before being laid. On the one 
side of the roadway stone pavement has been 
applied, the chief reason being apparently to ascer- 
tain whether the concussions of heavy carts on these 
stones would shake the superstructure to any un- 
desirable degree ; if that should result, the stones 
would have to give way to wood. The rails have 
been laid on asphalte felting, and vertical strips of 
such felting have been placed between the rails and 
the adjoining wood blocks, so as to make another 
expansion joint. 
he subsoil consists of gravel and sand ; at —18 
D.P. (Diisseldorf-Pregel) a firm mar] is met with ; 
the soil offered no difficulties, therefore. This 
Diisseldorf datum corresponds to + 27 N.N., indi- 
cating the elevation in metres of the zero above 
sea level. Two of the piers, namely, the central 
river pier and the right shore pier, numbered V. 
and VI., were sunk with the aid of caissons. In 
the case of the other piers, cofferdams with wood 
and iron sheet piling were resorted to, as at Bonn. 
The two piers V. and VI. have their base at 
—10 metres D.P. ; the left shore pier at —3.5; the 
others at + 0 D.P. For the two first-mentioned 
iers, water depths of 6 metres and even 9 metres 
30 ft. maximum) had to. be provided. _ According 
to the scheme, the left main arch was first to be 
erected ; the pier V. is not symmetrical with regard 
to its longitudinal axis in consequence, as Fig. 93, 
page 679, shows. The caisson is rectangular, 
metres long, 14.5 metres wide, and 3.15 metres 
high internally (98 ft. by 48 ft. by 10 ft. 4 in.). 
The dimensions of the caisson of Pier VI., 
views of which we reproduce in Figs. 94 and 95, 
are 31 by 14 metres. Both were built up by 
Ph. Holzmann and Co., of Frankfort, of main trans- 
verse girders, longitudinal girders, and diagonals. 
They weighed about 400 kilogrammes per square 
metre (82 lb. per square foot). e caisson 
of Pier V. was constructed on boats, and was 
afterwards suspended by means of twenty bolts 
to the false work; it had three air-locks. 
Fig. 96, reproduced from a photograph, refers 
to Pier VI. on the Diisseldorf bank, which was 
flooded at that time, in August and September, 
1897. The caisson could be constructed on the 
false work, and only two air-locks were required, 
which the illustration shows distinctly. The 
pneumatic machinery and beton-mixing plant were 
onshore ; the electric motors which raised the spoil 
were placed on theair-locks, through each of which 
nearly 70 cubic yards of — passed in 24 hours. 
The concreting of Pier V. was accomplished in 
eight days; this was in December, 1897. The 
high water of that winter pressed so much on the 
suspended caisson, that the pier could not at once be 
built solid. Strong walls were raised, and the hol- 
lows were afterwards, when the caisson had reached 
its depth, filled with rammed-down beton. The 
left shore Pier TV. was concreted under water with 
the help of the funnels which we explained on 
page 348 ante. This concreting had been com- 
menced in the same autumn, 1896, and finished in 
contract time, not without difficulties experienced 
chiefly in driving down the piles. The beton laid, 
the trench was pumped empty, and the pier raised 
in the dry. The piers consist essentially of gravel 
beton, 1 part of Portland cement, 3 parts of sand, 
and 6 of Rhine gravel. Trass was not employed, 
because the foundations were laid during the cold 
season, when trass does not set with sufficient 
rapidity. The walls are faced with column basalt 
in the lower parts ; then follows basalt lava up to 
high-water level, and, finally, tuffa, all hewn. 


(To be continued.) 





Exectric Licutine_1n Russta.—The revenue collected 
by the S*, Petersburg Electric Lighting Company last year 
was 52,350/., as com with 27,754. in 1898, showing 
an increase of 24,5962. The working expenses last year 
amounted to 37,954. It is to increase the 


capital of the company from 240,0002. to 400,000/. 





THE JAPANESE BATTLESHIP ‘ ASAHI.” 


One of the most noticeable features of recent years 
in the affairs of the East has been the determined 
effort made by Japan to maintain her supremacy as 
the first naval Power of that quarter of the globe. 
In her location in Asia and in her territory, consisting 
as it does of islands, an analogy to Britain’s position 
in Europe is found, and for reasons similar to those 
which actuate us, superiority over her enemies on the 
seas has become a first consideration of Japan’s policy. 
Owing to the marvellous energy of the rulers and 
people, Japan has therefore placed herself well within 
the first rank of the great Powers of the civilised 
world; all of the ships which now constitute her 
admirably organised Navy have been constructed 
since 1880. The war with China enforced the wisdom 
of the policy we have indicated, and with the indem- 
nities received from China, the Government has 
appropriately, and probably wisely, put forward every 
etfort, and availed itself of every possible help, to con- 
solidate Japan’s position by creating a strong modern 
Navy, by building a magnificent fleet of all classes of 
fighting ships. At the same time, the aim towards 
material progress in the peaceful arts has not been 
forgotten, and the subsidising of various large Japa- 
nese shipping lines and other subventions granted by 
the Government have all been made with the object 
of furthering commercial interests abroad and opening 
up the ports to foreign trade. The large naval 
programme thus found additional justification in the 
growth of the mercantile marine, as well as in the 

ractice which has lately grown of European Powers 
interesting themselves in the acquiring of seaports 
and territory in the East. That the Japanese have 
succeeded in demonstrating the fact that they are 
the first naval Power in the Pacific is without a doh, 
In proof, it has only to be mentioned that the Navy 
consists of about 90 vessels of all classes, comprising 
10 first-class battleships, 10 first-class armoured 
cruisers, 20 fast protected cruisers, and the remainder 
torpedo-boat destroyers and small gunboats, all of the 
latest design and build, and fitted with armament of 
the most modern character. The intention of the 
Japanese Government is to spread their naval pro- 
mme over a period of 10 years, and when this is 
completed they will not only be the most powerful 
matitime nation in the East, but one of the most 
powerful in the world. 

The Asahi, which constitutes one of the most im- 
portant of the new battleships—a fact borne out by 
the drawings we have reproduced—has been designed 
and built by Messrs. John Brown and Co., Limited, 
Clydebank. She has a displacement of 15,200 tons, 
and may well be described as the largest battleship 
afloat. The first keelplate was laid in September, 
1897, and, notwithstanding several drawbacks during 
her construction, she has been completed in the short 
time of 30 months. As a suggestion of the importance 
of the work of design of a te first-class battleship 
in general, and of the Asahi in particular, it may be 
said that no fewer than 2500 drawings and tracin 
were required for the guidance of those in the yards 
during the process of construction. In general appear- 
ance, the Asahi is very much like the veesels of the 
British Formidable class, and her offensive and defen- 
sive qualities are unexcelled. The principal dimensions 
of this fine ship are as follow : 


Length between perpendiculars ... 400 ft. 0 in. 
a over all ‘si ast me 55 Das 
Breadth extreme ‘See | 
Depth moulded ce 43 ,, 7355 
Normal mean draught ie peed 
Displacement ... er 15,200 tons. 


THE SCANTLINGS. 

The Asahi is built of steel throughout ; her framing 
is on the bracket system. She has a cellular double 
bottom, and wing compartments on either side, which 
latter can be utilised for coal storage. Her ram, 
stem, sternposts, and shaft brackets are malleable 
steel castings. There are four principal decks—lower, 
middle or protective, main, and upper ; and plans of 
these, with the boat deck, &c., have been reproduced, * 
while a series of cross-sections are given on page 686 of 
our present issue. Below the protectivedeck theframing 
is very uniform, the spacing amidships in the way of the 
citadel being 48 in. ; above the protective deck in the 
way of the citadel, however, the framing is spaced 
24 in. apart ; forward and aft of the citadel the spacing 
is 36in. The frames within the limits of the double 
bottom are 5 in. by 34 iv. by 12 lb., and reverse 
frames with 15-lb. brackets, and there are a great 
number of solid watertight floors throughout the 


* The profile (Fig. 1), and the plan of boat deck 
(Fig. 2), were published as a two-page plate in our issue 
of April 6; the longitudinal enction (Fig: 3) and the plans 
of the a main deck (Figs. 4 and 5 respectively), 
were as a two- plate in our issue of May 4; 
but these two plates ap Bing — ~ two-page 
engraving accompanying this issue to adjoin this complete 
article of the ship, and are thus deoueibad and colored to 
in detail here. 








ship. Forward and aft of the double bottom the 
framing is of the ordinary type, consisting of 
6 in. by 34 in. by 3 in. by 15 eZ bars split at 
bottom, one half forming reverse bar, and the other 
the frame. In the way of the armour at the forward 
and after ends the framing is of Z bars 10 in. by 3} in. 
by 34 in. by gin., with a strong longitudinal girder 
midway between the decks. The longitudinal framing 
is very thorough, no fewer than five longitudinals being 
worked between the centre keel and the protective 
deck, and two are watertight (see Figs. 13 and 14), 
The depth between the outer and inner bottoms is 
42 in., which gives sufficient room for easy access to 
all parts of the double bottom. The outer shell 
lating averages 25 lb. in thicknees, and the inner 
ttom plating is of a weight of 151b. The centre 
girder and the middle strake of the inner bottom plat- 
ing are made specially strong, so as to resist any undue 
strain when the vessel is docked. There are eleven 
main watertight transverse bulkheads, extending from 
the keel to the upper deck. The bulkhead plating is 
of a thickness of 15]b. below water, and 124 lb. above, 
well stiffened by vertical and horizontal angle and 
channel-bars. There are 261 watertight compartments, 
all of which have been thoroughly tested. Such com- 
plete division should prove of great value. 

On either side of the ship under the protective deck 
there is arranged an ammunition passage for the length 
of the citadel. The passages are very roomy and have 
been designed with the object of having as straight a 
run through as possible and to have the fewest ob- 
stacles in the way of the service of ammunition to the 
various guns. 

The coal bunkers are arranged both above and below 
the protective deck, having a capacity in all of about 
2000 tons. They are strongly constructed and are 
fitted with all the modern conveniences for the easy 
transfer of coal from the bunkers to the stokeholds, 
As has already been mentioned, the wing compart- 
ments are also adapted for the stowage of coal. 

One of the features of the vessel is the omission of 
wood, where it could at all possible be done without. 
Experiments have been carried out at Clydebank, and it 
has been found practicable to completely fit up a cabin 
without the use of any wood whatever. Ali fittings, 
such as the stand for wash-basin, drawers, berth, book 
racks, &c., are all made of sheet steel, and as far as 
appearance goes there is no difference from a similar 
cabin fitted in wood. Of course, it has been the 
— for several years back now to fit all the cabin 

ulkheads of steel, and such is the case in this vessel. 
As regards the comparison in weight and price, 
there is not much to choose between wood or sheet 
steel. Then, again, in the matter of wood for decks 
the same principle has been adopted. All wood on 
decks that could be done without has been omitted, 
and corticene laid in its place. 


THE ARMOUR. 


The armoured protection is very complete; all the 
a have been supplied from the Sheffield 
works of the builders, Messrs. John Brown and Co., 
Limited. The plates are of steel treated by the 
improved Harvey nickel-steel process. The arrange- 
ment consists of the now usual forward and after bar- 
bettes placed at the ends of the central citadel. The 
main belt is 250ft. long amidships; the total depth 
of this belt is 8 ft. 2 in., and the lower edge of the belt 
is 5 ft. 6in. below the normal water line, and the upper 
edge 2 ft. 8 in. above it (Fig. 18). The maximum 
thickness of this belt is 9 in. The trial plates were 
subjected to three blows of an energy of 7208 foot-tons, 
and stood the test admirably, as will be seen from the 
mt pee of one of the plates after attack, repro- 

uced in ENGINEERING, vol. Ixvii., page 47. The 
central citadel of armour in the Asahi is completed by 
traverses or bulkheads extending obliquely across the 
ship and enclosing the bases of the barbettes which 
protect the positions of the heavy guns. Forward and 
aft of this main belt the protection of the water-line 
region of the ship is completed by armour earried to 
the bow and stern: This armour varies in thickness 
from 5 in. to 7 in. Above the main belt the sides from 
the top of the main belt to the main deck in the way 
of the citadel are covered with armour of a thickness 
of 6 in. (Fig. 17). The traverses or bulkheads are fitted 
with armoured doors for affording convenient means 
of communication along the deck when in port. The 
protective or middle deck amidships is anged so that 
the edge comes to the bottom of the main belt. For- 
ward and aft of the citadel the protective or lower 
deck is at a lower level. It will thus be seen that the 

rotection of the vitals of the ship is almost perfect. 

he protection of the armament is arranged in a very 
thorough manner. For the 12-in. gunsat the extremities 
circular barbettes rise from the protective deck toa 
height of 22 ft. 4 in. above the normal water-line. 
The maximum thickness of the barbette armour is 14 in. 
(Fig. 18). The guns of the main armament are protec 
by 6-in. shields, which, of course, revolve with the 
guns. Each 6-in. gun is enclosed in a casemate with 
an armoured front 6 in. thick and rear plating 2 in. 
thick (Fig. 14). The armour on the main conning: 


pga 











ENGINEERING, May 25, 1900. 


THE TWIN-SCREW BATTLESHIP. “asau 


I 


CONSTRUCTED BY MESSRS. JOHN BROWN AND c@ LIM 




















Tg.é Miopte Deck. 


= 


STAFF 


‘od OFFICER 
ve" | CHEF 


SURGEON 


PANTRY 


ea Tee 
wre 


WARD ROOM 


Fig.7 Lower Deck. 


BREAD ROOM 


CAPTAINS 


, STORES 
sie RALS 


Z €or vt fm 
x We as 5 16a 62 160 
*» mand 
% : acme 
~ 


—z = 
YA TORES 


PAY MA STERS| 
ee 
OPS 
room | WARD ROOM 


STORES STORES 


PratForm Deck 


© ra 
a] STEERING | | come! 
, * Ms [ “\ 
= 
togt Vez 
ir) 


Fig.9- 


Hoip PLAN 


ae a 
ory PROVISIONS — 


CHIEF 
ENGINEER \ 
\ 


| walter JS 
WO. STORES = _A y/ / 


|Towing | STREAM 


AUXILIARY 
MACHINERY 


/ sn 
| cance CABLE 





| TOWING 
|caste CABLE 
STORE FOR 
PRESERVED 
MEATS 


HYDRAULIC 
ENGINE 


COMPARTMENT 


12 2% 
MAGAZINE 


ARCHED OPENIMES 


SUBMERGED am bo 


ROOM foRPho0 | 


TMATEN | 
sia 


| 
i 
' 
' 


SupPLir TO 
nvo* comp! 


TUBE 
ENGINEERS || 


TRUNK 


ENGINE 
OYNAMO 


ROOM HATCH 


6 MAG if} 
SHELL R® 
ham worst 


SHELL ROOM 


12pee ammun® 
TUBES 


AMMUNITION 


12P°* AMM” 
TUBES 


amp" 40iST 
ria) 


af 


SHELL ROOM 


ENGINE ROOM 


w—— 


ENCINE ROOM 

















ENGINE Room 





STORES 








COAL 


a 





L 
au sTOM 

. WATERTIGHT 
Te 














FEED TANNA 


(For 


GUNNERS 


STORE 


RECESS FOR 
ASH EJECTOR 


WING 





xe l 





AH 
AND ( 


se Page 680.) 


Ocoat 


COAL 


O coat 


COAL 


apn 
ruse 


funNEL 
, cor 
RVING nave 
ROOM 
wooke 
WAY foreel 


eu ame” 
TuBEo (> 


COAL 


AMMUN" PASSAGE 
‘ee 


a 








° 
TUBE toner) -?*"**) 
AMMUN™ PASSAGE | 


COAL COAL 


rae ee 


toR THE 


ITED, AT THEIR WORKS AT CLYDEBANK, 


IMPERIAL JAPANESE NAVY. 


coun C) 


“HOIST seven) 


i eek i cans co comin wa 


2 


t 














COAL 


WATERTIGHT 


a es en 


COAL 


COMPART"? 


N.B. 


FIREWOOD OR 


COAL 


WASH PLACE 


per am” 
o? m 


PAINT 


COMPARTMENTS 


TO 12P#MAG! & 
AMM" HOIST 
over” 


AMM" 
lover) 


ry 
10 Sm s 
-eANe mom, 
53 
Crrowcn wor 


4 10 HANDING R™ 


12P*° AMM 
TUBE toren) 


Dae] 
TO 12P** MAG‘ 
SHELL FR* 


COMPARTMENTS 


60 F MAGAIINE 


= 
Ss 
8 one 


2 atl iol 


$3 


6°Q F SHELL 


sacar 
! 


12 INCH MAGAZINE. 


12 pen 
7 SHeLE 
42 PP? OF 
MAGAZINE 


3&25P°° SA MAGAZINE 


HYDRAULIC ENGINE 
COM PARTMERT 


GAM AESCAPE 
Peers” 
€-4-y 
THERMO, TANK R® 
HYDRAULIC TANK 4 
TORPEDO WORKSHOP 


H machinery /— 
‘e re 


eat a 
\ SPACE “a 


TORPEDO 
RS STORE 


~~~ pasorcky, 
TOPLATF DF 
AUXILIARY 
MACHINERY 


BREAD ROOM \ 
\ 
CARPENTERS. STORE 


Lowe’ SUBMERGED 


i(Adokewar 
\avER 
[ince STORE 


MACHINERY SPACE 


snect . 
{23 A gi 33 


37 


ROOM 


FOR TORPEOO 


STORES FOR EMPTY 
CARTRIDGES AND 
SPARE MAGAZINE 


wine 


BST Ws HD 


res iN 
—) ‘swivel prPes. 


‘HATCH OVER 


Ri ahced 
SUBMARINE MINE ROOM 


STORE. GUNNERS STORE 


a a ae 














SHEET CABLE 
CABLE 


LIME! BoATSWAINS 


BOWER CABLE 


SANO 
BOWER CABLE 


SHEET CABLE 


4--4 
/ 


Rt Ses 
> 
S 


CAPSTAN Pa 
BREAD 


7 3 
STORE || stoRE_}-- 


4--- 


' Coan 
TOREFS 
ENGINE ROOM 


8H UNDER 


\ 
, pen 
\ 


WET PROVISION 

7" aoom 

REFRIGERATS \MAICH OVER 
CHAMBER 














| 


a 


— 


a 


it terrence 





Ae ONomcseemiey 


ee crc 














in p 
ing | 
man 
each 
All 
und 
desc 
ns 
the 
ahea 
arc ( 


tion: 
the 
enen 
of sl 
uit 
: 
for tl 
are 
un 
ln 
vesse 
pedo 
are { 
(Fig. 


to le: 
avoic 
guns 
& ma 
plicit 
zines 
hold, 
ferre 
an 
The 
arrar 
nitior 
amm 
nitio 
of th 
there 
amm 
assa 
y m 
deliv 
for tl 
deck: 
hand 
ipes 
fh tl 
direc 
tions 
mean 
militi 
smal] 
platfe 
masté 
ing F 
for si 


An 
point 
and n 
cabin 
simile 
(Fig. 








May 25, 1900. | 


ENGINEERING. 


681 








tower forward is 14 in. thick and on the after one 
$in.. . The main deck in the way of the citadel has a 
thickness of 1 in., and thus affords additional protection 
from any shells which find their way in above the 
main deck. 

The main armour and barbettes have been strongly 
framed and fastened. The belt armour backing is of 
teak and has a thickness amidships of 4 in., varying 
towards the ends of theship. The backing behind the 
barbette armour is also 4 in. thick. The armour bolts 
range from 4} in. to 2 in. in diameter and are tap 
into the plates from 5 in, to 2}in. The bolts are fitted 
with white hempen grummets saturated in white lead 
and have well-fitting teak plugs driven over the heads. 
The armour of the —— tower forward is the only 
exception to the use of Harveyed nickel - steel ; 
the curvature of the plates, it was found, was too 
great toenable this class of steel to be successfully em- 
ployed. The plates in this case are consequently made 
of ordinary Harveyed steel. The tower armour is 
14 in. thick and the screen plate 12 in. thick. The 
crown plate is 3 in. of nickel steel. The tube housing 
the voice pipes, &c., is of forged steel, and has a dia- 
meter of 24 ft. outside and is 8 in. thick (Fig. 3.) The 
ammunition trunks for the 6-in. guns are 2in. thick 
and have cofferdams fitted round them at the protective 
deck. By the foregoing brief description of the 
protection, we think that the Japanese Navy can pride 
themselves in the knowledge of possessing the most 
powerfully armoured vessel afloat. 


THE ARMAMENT. 

The Asahi’s armament, which is of Elswick design 
and manufacture, consists of four 12-in. guns mounted 
in pairs forward and aft. The axes areat a command- 
ing height above the water ; and each pair of guns com- 
mand an arc of training of 240 deg., viz , 120 deg. on 
each side of the fore-and-aft line of the ship (Fig. 4). 
All the loading and sighting operations are carried out 
under cover of the thick armoured barbettes already 
described (Fig. 3). There are fourteen 6-in. quick-firing 
guns installed on board, eight on the main and six on 
the upper deck. Four guns can be trained directly 
ahead and four others directly astern, and the total 
arc of training of each of the 6 in. guns is 120 deg. 
Fach is enclosed in an armoured casemate before men- 
tioned, so designed as to give effective protection to 
the gun’s crew, either from the direct fire of the 
enemy or from the secondary effects of the explosion 
of shell in the ’tween decks (Figs. 4 and 5). There is 
quite a host of smaller guns, and they are all placed in 
what has been considered the most effective positions 
for them, as shown on the plans (Figs. 4 and 5). There 
are twenty 12- pounders, eight 3- pounders, four 24- 
pounders, and several Maxim rifles. Four submerged 
tubes are carried in two rooms, one at each end of the 
vessel, The tubes are suited for discharging 18-in. tor- 
pedoes, of which 16 are supplied. The vedette boats 
— = with tubes for discharging 14-in. torpedoes 
(Fig. 2). 

The stowage of ammunition has been so devised as 
to lead to the minimum of transport and to the entire 
avoidance of the crossing of the lines of supply to 
guns of different calibres. This is rightly considered 
a matter of great importance, and will tend to sim- 
plicity. and certainty in time of action. The maga- 
zines and shell-rooms for the 12-in. guns are in the 
hold, and the shell and ammunition can be trans- 
ferred from them by means of hydraulic hoists, and the 
gun can be loaded at ee! position of training (Fig. 3). 
The magazines and shell-rooms for the 6-in. guns are 
arranged on the platform deck (Fig. 8), and the ammu- 
nition is transferred to the various positions along the 
ammunition passage (Figs. 15 and 16). Spacious ammu- 
nition lobbies have been arranged for the easy working 
of the ammunition, and when the ship is in action 
there is little chance of congestion during the service of 
ammunition. Winches are placed in the ammunition 
~~ immediately underneath the 6-in. hoist, and 

y means of an endless chain system the ammunition is 
delivered to the various casemates. The magazines 
for the smaller guns are in the hold and on the platform 
decks, from whence the ammunition is conveyed by 
hand to the respective guns. The numerous voice 
pipes which are fitted form a most important feature 
in this vessel. By means of these the ship can be 
directed from a very large number of different posi- 
tions, and in action this will prove invaluable as a 
means for fighting the ship. The two masts have 
military tops, on which are mounted several of the 
smaller guns (Fig. 1). Above the military tops are 
platforms on which are placed searchlights. The after 
masts are mounted with a large derrick for boat hoist- 
log purposes. There are also two yards on each mast 
for signalling purposes (Fig. 1). 

Orricers’ AND MeEn’s ACCOMMODATION, 

And now to consider the ship from the habitable 
point of view. The accommodation is of the latest 
and most approved design, and the size of the various 
cabins is greater than in other nations’ ships of a 
similar type. Commencing with the main deck aft 
(Fig. 5) there are arranged there the suite of rooms 





specially designed for the use of the admiral. Here 
we find, a day saloon, dining saloon, bedroom, lobby, 
and pantry, with bath-room and lavatory, all arranged 
conveniently to one another. These apartments are 
all fitted appropriately for their respective uses, and 
all in first-class style. The panelling of the day and 
dining saloons is of a light nature, and the furniture 
is in keeping with it. The bedroom, which is fitted 
with a brass bedstead, is done up in enamel white 
and is a large, airy apartment. The admiral has 
also a day cabin arranged on the upper deck in the 
aft deck shelter (Fig. 4). This cabin is similar in 
design to those already described. Adjacent to the 
admiral’s quarters on the main decks, room are 
arranged for the captain, commander, chief staff 
officer and six other rooms for officers of the staff. 
These rooms are fitted with a!l the latest improve- 
ments, and are tastefully upholstered. There are day 
cabins arranged for captain and chief staff officer, and 
rooms are set apart as offices for the various secretaries 
and clerks required. Forward of those cabins, and 
also on middle deck (Fig. 6), are arranged the cabins for 
lieutenants, engineers, and officers of lower grades. 
The ward-room is a very large apartment, situated on 
the middle deck, and is handsomely finished. It is 
arranged to seat 40 persons, and is fitted up with all 
necessary furniture—such as bookcases, settees, tables, 
&c. The pantry is adjacent to the ward-room, with 
a door for direct communication. The gun-room is 
also situated on this deck, and is a large apartment, 
fitted in a neat and substantial manner. Rooms are 
also arranged on the middle deck aft for charts, chro- 
nometers and compasses, and are fitted up in a manner 
suitable for their respective uses. Numerous baths 
for officers and crew, are arranged in various parts of 
the vessel. Ample space has been allotted for the 
crew, and everything has been provided of the latest 
pattern, such as bag racks, ditty boxes, hat racks, 
mess racks, &c. The messing accommodation is suffi- 
cient for 760 men, exclusive of the petty and warrant 
officers, and, of course, the tables and seats can be 
raised when not in ue, so as to give good deck clear- 
ance. The sleeping accommodation for the crew is 
for about the same number, all to be accommodated in 
hammocks. The ship’s complement, it may be added, 
consists of : Admiral, captain, commander, eight staff 
officers, five lieutenants, three surgeons, three pay- 
masters, five engineers, five expert officers, 11 warrant 
officers, and 730 of a crew, making a grand total of 
773 all told. 

There are three galleys, admiral’s, officers’, and crew’s, 
all grouped together on the main deck (Fig. 5). The 
galleys are supplied with the latest type of cooking 
ranges, boilers, hot plates, and all other items necessary 
to makea complete cat outfit. The store-rooms have 
been arranged in a very thoughtful manner, The lower 
deck (Fig. 7), forward and aft of armoured bulkheade, 
has been entirely utilised for this purpose, the object 
in view being to keep the stores in such a position that 
they may be easily gotat. All the admiral’s, captain’s, 
ward-room, gun-room, and officers’ stores are arranged 
aft, and the boatswain, warrant officer, and carpenter’s 
stores forward. The bread-rooms and provision-rooms 
are large and have ample capacity for long voyages. The 
fresh-water tanks are built into the ship forward and 
aft of the citadel and have a capacity of 17,000 gallons. 
The wet and dry provision-rooms and spirit-room are 
below the protective deck, at the forward and after 
ends. A refrigerating installation has been fitted. It 
is on the cold-air principle, and has been supplied b 
the firm of Messrs. J. and E. Hall, Limited, Dartfor i 
Kent. The refrigerating chambers are arranged 
below the protective deck forward and are of a very 
complete nature. 

On the upper deck (Fig. 4) there are deck shelters 
forward and aft, in which are arranged for the con- 
venience of the officers and crew, the water-closets 
and seamen’s head. In the after shelter, rooms are 
arranged for the use of admiral and captain as day 
cabins, as already mentioned. In the forward shelter 
there are ready-usee store for gunner and carpenter, 
also lamp-room and rooms for other deck stores. 
Above the upper deck is the boat deck (Fig. 2), 
on which the ts are stowed, and from which the 
work of manipulating them is performed. There are 
also several of the smaller guns mounted on this deck. 

Navigating bridges are arranged both forward and aft 
(Fig.1), and they are so arranged that the navigation of 
the vessel can be carried out with ease. On the forward 
bridge is the pilot house, immediately above the main 
conning tower, and on the after bridge is placed the 
chart-room. There is a flying bridge immediately 
over the pilot house forward, from which a clear view 
can be got of the whole length of the vessel. 


(To be continued.) 








Rottinc Stock ror Russta.—The Russian Government 
is about to let cont a2‘s for 200 locomotives and several 
thousand goods trucks, The locomotives are to be of a 
very powerful type, being intended to draw trains half as 
heavy again as those which are now running upon the 
completed portion of the Trans-Siberian system. 





WORKMEN'S COMPENSATION CASES. «- 


Johnson v. Adshead.—This case was heard in the 
Rochdale County Court on Wednesday, May 2. The 
question was whether a workman could enforce an order 
made under the Workmen’s Compensation Act by means 
of a judgment summons and an order to commit the em- 
ployer to prison for non-payment of the amount due on 
the award. 

A judgment summons was applied for on behalf of the 
applicant, who had suffered injuries while working at the 
respondent’s sawmills at Stoneyfield in March. Imme- 
diately after the order awarding 8s. k was made, 
the respondent had sold up his stock, and since then he 
had made a composition with his creditors. He had made 
no payments to Johnson. It is provided by Clause 8 of 
the second schedule to the Workmen’s Compensation Act 
that an award registered in the Court, or a memorandum 
amounting to an award, “shall for all pe be en- 
forceable as a County Court judgment.” In the course of 
his judgment, His Honour, Judge Bradbury, said that there 
were many ways of enforcing such judgments, among 
them being undoubtedly the power o’ g under 
an order of the Court by way of committal on the non- 
payment of thedebt. Section 5 of the Debtors Act pointed 
out the procedure in regard to committal—that if a judg- 
ment was obtained in any Court, including, of course, 
the County Court, a person who did not comply with the 
judgment could be committed to prison for a period nob 
exceeding six weeks, or until he paid. This'was one mode 
of enforcing judgment. Nineteen out of twenty judg- 
ments obtained in the County Court were enforced by 
judgment summons. Under the two sections named it 
seemed to him that the matter was decided ; it was to be 
enforced as a County Court judgment, and a eerie. 
Court judgment could be, and was, enforced by committa 
to prison. He had, therefore, come to the conclusion 
that the judgment summons applied for could issue. He 
thought the difficulty in the matter had arisen owing to 
the fact that under the rules and forms provided in the 
Workmen’s Compensation Act there was no form, and 
there was no rule which dealt with procedure by judg- 
ment summons, Rule 49dealt with execution as a mode 
of enforcing an award under the Compensation Act, and 
there was a form given for execution ; but there was 
nothing said in the rules or forms about enforcing an 
award by means of a judgment summons. That, how- 
ever, could not, in his opinion, cut down the absolute 
provision of the Act, which said it could be enforced as 
a County Court judgment. He were it was clear that 
a judgment summons could issue, and he directed that it 
should be issued. 

Percival v. Garner.—This was an appeal from an award 
of the Liverpool County Court Judge, in favour of the 
applicant. It came on for hearing in the Court of Appeal 
on May 19. It appeared that building was being erected 
on certain chemical works belonging to Messrs. Bowman 
and Co.; the work was carried out under the supervision of 
Messrs. Bowman, who supplied the architect and the 
materials. Garner, the present appellant, supplied and 
paid the labourers for the brickwork ; who were, never- 
theless, under the orders and control of Messrs. Bowman. 
Garner was remunerated at the rate of $d. per hour on 
the time of the men engaged by him. 

One of the labourers, the husband of the present appli- 
cant, was killed while so employed as a labourer, and the 
question was whether Garner was an “undertaker” 
within the meaning of the Act, and as such liable to pay 
compensation. The County Court Judge held that he 
was ‘‘the person undertaking the construction of the 
building in question,” and awarded compensation. 

vd Section 7 sub-section 2 of the Act, ‘‘ undertakers” 
in the case of a building mean the persons undertaking 
the construction, repair, or demolition. 

Mr. A. P. Thomas appeared for the appellant, Mr, 
M. A. D’Arcy for the respondent. 

The Court allowed the — 

In the course of his judgment, Lord Justice A. L, 
Smith said that the person against whom proceedings 
must be taken to recover compensation was the person 
undertaking the construction of the building. It was 
clear that in the present case Messra. Bowman and Co. 
were the persona undertaking the construction of the 
building. They were erecting the building on their own 
land, they employed their own architect, the building 
was being erected under their supervision, and the men 
were, while at work, under the control of their foreman. 
The appellant merely undertook to supply the labour. 
That did not make the appellant an ‘‘ undertaker” within 
the meaning of the Act, The proceedings were taken 

ainst the wrong person. The decision of the County 

urt Judge must therefore be reversed. 

Lord Justice Vaughan Williams and Lord Justice 
Romer agreed. 





Messrs. Ruston, Proctor, anv Co, Limirep.—The 
report of the directors, which is brought down to March 
31, 1900, states that the balance of profit for the year is 
48,159/., which, after deducting 21,0237. for depreciation 
of buildings, &c., directors’ remuneration, and interest on 
debentures, leaves a net balance of 27,135/. This, with 
the balance brought forward from last year, gives an 
available total of 28,6157. The directors propose a divi- 
dend of 14s. per share, being 7 per cent. for the year (free 
of income-tax), carrying forward 11157. The directors 
consider it desirable that the capital of the company 
should increased ; at the forthcoming annual 
meeting it will be proposed that this should be done by 
the creation of 10,000 additional shares of 1(7. each, to by 
issued at such prices and on such terms and conditions a 
shall be determined. 
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MIDLAND LOCOMOTIVES AT THE PARIS 
EXHIBITION. 


THE Midland Railway Company have sent to the 
Paris Exhibition a locomotive, which, with represen- 
tatives from two or three of our other leading lines, 
will incidentally serve to prove to the visitors at the 
Exposition that with great tractive power it is possible 
to associate elegance and symmetry in design. Like 
its predecessors designed by Mr. Samuel W. Johnson, 
the locomotive superintendent of the company, the 
Midland engine is, as will be seen from the engravings 
which we publish on the present and opposite pages, 
an admirable example of that simplicity and trimness 
which are so characteristic of the best English loco- 
motive practice. 

We intend in an early issue to publish further illus- 
trations of this locomotive, and we shall then describe 
it fully. Meanwhile we may state that the engine has 
inside cylinders 19} in. in diameter by 26 in stroke, and 
the driving wheels are 7 ft. 94 in. in diameter, the 
working steam pressure being 1801b. The gross trac- 
tive power is 14,800 lb. The boiler is of the telescopic 
type, the barrel being 10 ft. 6 in. long, the diameter 
inside 4 ft. 1f in., and the total heating surface 1217 
square feet. The total weight of engine and tender is 
99 tons 5 cwt. 








BOILER EXPLOSION AT NEWTON-ON- 
TRENT. 

A YORMAL investigation under the Boiler Explosions 
Act, 1882, has been conducted by the Board of Trade, 
relative to an explosion which occurred on November 18 
at a farm at Laughterton, near Newton-on-Trent, belong- 
ing to Mr. Thomas Bailey. The Commissioners were 
Mr. ome ae -_ er G. oe oe ee 

Mr. H. E. K. Gough, who appeared for the Board o! 
Trade, in opening the wine said that the boiler 
was of the vertical tubular type made of iron and mea- 
sured 6 ft. 3 in. in height by 3 ft. in diameter. The 
original thickness of the plates was ,; in. in the shell 
and firebox, and 2 in. on the shell crown and upper 
tubeplate. There were 16 flue tubes, each 27 in. outside 
diameter. The mountings consisted of two safety valves, 
each 2 in. in diameter, one being loaded by means of a 
lever and a Salter’s spring balance, and one by a lever 
and weight ; a steam pressure gauge ; a water gauge, &c. 
The pressure at which the boiler was worked was stated 
to be from 35 Ib. to 40 lb. The boiler was made by 
Messrs. Dodman and Co., of King’s Lynn, in 1877, and 
was thus 22 years old. It was re-tubed in 1887 and 1894 
by Messrs. Robey and Co., of Lincoln. It was used for 
driving varions machines used in farming operations, 
such as grinding corn, &c., and was not insured, nor did 
it appear to have ever been thoroughly examined by any 
competent person. On Saturday, November 18, the boiler 
was at work as usual, when the firebox collapsed and rup- 
tured, forming an opening measuring 22 in. by 31 in., 
through which the contents rushed, The boiler and its 
seating was projected backwards about 4 ft., and a cast-iron 
knee-piece which conducted the products of combustion 
from the smokebox to the chimney, was driven through 
the roof of the boiler-house, and thrown to a distance of 
20 ft. The owner of the boiler was severely scalded, and 
had been up to the time of that inquiry suffering from his 
injuries. 

Jarious witnesses were examined, among them being 
Mr. W. B. Swansborough, works m r to Messrs. 
Robey and Co., who testified to the boiler having been 
twice re-tubed by their firm. They had no instructions 
to examine the boiler as to its safety, and nothing was 
said by the boilermaker, so far as he knew, as to the 
state of the boiler on his return to the works. 

George Newton, boilermaker in the employ of Messrs. 
Robey, said he had been connected with boilermaking 
for about 38 years, and in 1894 repaired the boiler in 
question. His orders were to take the tubes out and 
put in a new set. Mr. Bailey was present when the 
work was done, and witness made some remarks to him 
about its condition: he told him it was a very old boiler 
and advised him to get a new one. Mr. Bailey replied 
that it would do very well for the class of work he wanted 
it for. Witness did not say it was dangerous to work the 
boiler nor that it would last five or six years. 

Mr. Thomas Bailey, the owner of the boiler, said he 
had been a farmer 22 years and had been used to steam 
boilers, and had also man a threshing machine. 
Previous to farming, he had been engaged for four years 
at Messrs. bey and Co.’s as a turner and fitter. He 
had not, however, had any practical experience in the 
examination of boilers. The boiler was generally worked 
at a pressure of from 35.b. to 40 1b., and was insured 
against fire, but not against explosion. He bought it in 
October, 1882, second-hand, from Mr. Coulthas, of Grant- 
ham, who worked it at a pressure of 50 lb., and witness 
always considered he could safely work it at 40 lb, There 
was no necessity to work it much above that point. In 
1885 the tubes were renewed or repaired, and in 1894 the 
boilermaker, Newton, put in new ones, and then said the 
firebox was in good condition, and would last for some 
time. From time to time he had cleaned the boiler 
and tubes, and was in the habit of knocking the scale off 
with a hammer. He had had a new pressure gauge fitted, 
and when the explosion occurred he was working at 38 Ib. 
He was so badly scalded that he had been prevented 
eer to his business, and had suffered very severely 
thereby. 

‘After some other unimportant evidence, Mr. John 
McEwan, engineer-surveyor to the Board of Trade, pre- 
sented a report on his examination of the boiler after the 


PASSENGER LOCOMOTIVE ; 


MIDLAND RAILWAY. 


CONSTRUCTED FROM THE DESIGNS OF MR. SAMUEL W. JOHNSON. 











a 


explosion. Lhe firebox nad been generally reduced by 
corrosion on the fire side till the remaining thickness was 
as little as ,4;in., and in some places even less. The 
collapsing pressure of the firebox, in the condition in 
which he found it, was, he calculated, 37 lb., or about the 
amount to which it was subjected at the time of the 
explosion. 

n summing up, Mr. Howard Smith said that beyond 
all doubt the explosion was caused by the firebox being 
quite worn out, and incapable of resisting anything above 
anominal pressure. The owner of the boiler, Mr. Bailey, 
had neither the knowledge nor the experience necessary 
to enable him to examine the boiler or determine the 
pressure at which it could be safely worked. Although 
as a fitter he had had some mechanical training, he had 
never examined a boiler, and frankly told the Court that 
he did not know how to do so. The boiler had never 
been examined by any competent person since it had 
been in Mr. Bailey’s ssion, a period of 17 years. 
The Court did not consider that Newton, the boilermaker, 
made an examination in 1894, and were not prepared to 
find that Mr. Bailey was then warned by him that the 
firebox was getting thin and that he had better get a new 
boiler. It was quite clear that whatever Newton said he 
did not intend to convey to Mr. Bailey the idea that the 
boiler was dangerous to work. Mr. Bailey did not take 
proper measures to ascertain the condition of the boiler 
or the pressure at which it could be safely worked. He 
should have employed some competent person to advise 
him on these matters, and it was very negligent on his 

to work the boiler without periodical inspection. 

r. Bailey had told the Commissioners that he did not 





know it was his duty to have the boiler periodically ex- 











amined, although he nad heard so since the explosion, and 
he pleaded ignorance as an excuse for his conduct. That 
plea could not’ be received as an excuse. As the Commis- 
sioners had said before, steam users must be taken to 
know that their boilers cannot be worked under condi- 
tions of safety. unless they are periodically examined by 
competent persons, Mr. Bailey had neglected to take 
ordinary precautions to insure that his boiler was bein 
worked under safe conditions; that neglect had cau! 
the explosion, for which the Court found him to blame. 
On this finding of the Court Mr. Gough applied for an 
order for payment of costs t Mr. Bailey. ; 
In reply, Mr. Howard Smith said, that as Mr. Bailey 
was to blame, according to their usual practice = 
should order him to pay at least a portion of the costs an 
expenses of that investigation. He had, however, been 
very seriously injured, and had been for many weeks 
unable to.attend to his business. As he had already been 
so severely punished for his negligence the Court con- 
sidered that they were justified in relieving him of any 
payment, and therefore made no order as to costs. 





German CoaLMIninc.—The production of coal in Ger: 
many in the first quarter of this year amounted hed 
25,597,122 tons, as or with 23,229,834 tons in . 
corresponding period of 1899, showing an increase | : 
2,349,288 tons, or 104 per cent, The Dortmund disse 
figured in the production of the first three months of or 4 
year for 14,684,813 tons, as compared with 13,4005 
tons in the corresponding period of 1899 ; and the os 
district for 7,674,049 tons, as compared with 6,816, 
tons. 








O 
Zz 
pe 
2 
es) 
Zz 
U 
Zz 
i 


May 25, 1900.] 











edoing ur Asoyt37" Jo AymUeNb e829] e Zar 





un 
unog 043 Aq sfemySry [Ie JO JuomeSeUEUI O44 Reg pear 
ug pus eaygsip Surexe [Te Jo UONeOYTpoo pus yu0uL 
-pucme 043 ‘st 9vq3 ‘seded 41048 814} UI 49103 408 Sy00[go 
049 SULINGS UT 4SISSB OF PozB[NO]¥O [fe ONO TAIY UI OAvY OM 
9843 JUOptAe SI 41 ‘oInNgnj vou A190A O44 JO UeTqoid 4ueqi0d 
-Uil 8149 JO dsviZ [eor,010043 & UBYy o10UI ‘A[T¥ET[O ‘sey OGM 
eu pus 4INdIK) PU[PIY C4} UO 1HS1IIVq UMOTA-[[om v 
St OGM ‘qniQ SuLMoy, s1]04D 049 Jo MOCIOOSSY 4OL1481(T 
wvitjodonepy 41 Jo UBTIIIEYO ‘ez1G 4 Aqeo0yy “VY “IPq 4q 
‘-q8Ul 496 943 JO ZuTUeAS O43 UO ‘B31 Vy JO AI0100g E43 48 peor 
« COUBUSIUISAL pvoy,, uo seded Zayse193u1 A190a & WOIy 
paw { punod [[8 speoi 10340q 10} puewop [e10ue3 Zatsveroul 
Ajpides @ goour 04 pored pus peeqe Hoo] 04 sTe1oigo 

pus sorztI0gyne por [Te 10} Arvssa0eu ‘a10jo10q3 ‘st ay 

*U1e10q UOLZYpomMI0008 pes¥eI0UI SI 
103 Avd 04 peredoid roo 140 See onaed oy} pus reat Ae 
Teoruvyooul jo syuemerinber 043 431M eoUBp10008 UI O10UI 
pus ‘spvoi jo ss¥po 10390q B 10j puvUep zBjndod Zursvei0 
-UI 043 G3LM edoo 03 weg} e[quue 04 ‘guoseid 4% ssossod 
Sey} 98043 uvy3 siamod ‘jue 10m “yuemeTjavg Aq 
wiey3 Uodn pelzejUOO EABY ASNUI sflounoD A_uUNOH ‘shem 
“431g INO UO BOT}OI} JO WLIO} MOT SITY} WOIs B4[NSeI O[QIS 
-sod 48aq 03 einoes 03 ‘ynq ‘smoqshs Avmpier 48018 ino 
JO 810Pe0} [¥LIOII8 O43 G10 PUY G1OUI STIOIeq UOT} [TIM 


eo 8,ueen% ey} pus ‘oujery pes0ues pue ‘peing[no 


-u3e 40} 4{0q ‘£14uN0O 8143 UT fe1eNe3 oMIODeq 
ApA0Y8 [[L4A UOTJOMIODOT POI JO WI0} 8I49 4843 IeaTO o41nb 
81 4t ‘yOeq pus yYsinquipy 0% UOpuory WO} s1¥0 10,01 jo 
UNI SI[IU1-QOOT 7U9001 GY JO sREOONS [eOMOBId -9Y3 WOT 

__ (668T “0G Tady ‘q10% 
‘duty Aqtedoud eyeatad 043 
pus sedoid fempevor 04} ueeMmgeq ‘epi ‘93 9 uBy} o10UI 
Jou "33 ¢ UvqI sof gou syed Opis ZuoONI;sN00 10; posn 
eq 04 Specooid oy} ‘Agun00 9044 UI joey Yoo ucdn ‘op T 
Surpecoxe you “gy sees 41 se xvq @ yons Aa] Avul uoissiti 
“WOH ey y, ‘sesuedxe Aressooeu ueyy seyi0 ‘Aed gnoyiim 
@A1e8 0} ‘SIAUOISSIUIMIOD YIed-epIs s¥ UaMfeoym 90144 
quiodds [[vqs (s[founog Ayun0p yssuq jo quejeainbo 
uvoLlemMY 044) 430N00 AUB jo 41N0d ey4 ‘UsWI]E4A oq 4wUUL 


MON ‘8MaAT Bursaounbug ee) 


r 














. Wer: — 
. i Pe aor) a 





oym ‘srepfoysesy yuaptser QZ JO UOMTyed O43 TO 4eq} BEpTA 
-oid yorqym pesssd uceq sey yoy ue ‘eiuvalAsuueg uy 
“paptacid Sureq yons jo 41UIps [LM Bpwor O43 
JO (PLM ey e10qm ‘wIeY4 10} sqyed-oprs ofqezINs oplsoid 
0} posn yee ey} pus ‘poxe, oq 03 498n0 osTe sopoAo1g 
*szeumo Ajisdoid peor Aq ueyqy ss 4q posh eioul eit 
‘sosvo Auvul ur ‘qorqm ‘sfemygsiq s,ueen?) om 7° deeydn 
ey} SprvMo} oreys ates st Avd prnom Az10do1d feuosied 
Wey} £4NeUISsessY X¥4 OTIOOUL O44 JO SISBQ O43 UO POTAS| 
eq 03 348n0 soqe2 [Ie ‘4420d01d — pus [ver us8M3 
-0q 00198x¥} Jo Ueping ey ostTenbe 03 puy ‘syuemoscid 
wil gons 4no £1280 03 Aeuom mo1I0q 04 1eMOd GAM ‘Shem 
-q1q oqnd uo saporgea porfedoad AjTeormeqoam jo osn 643 
BINOOUS PUY O4%9I[10B} 04 SB O8 ‘SUOINBEG JOZIEN?) JO MOT? 
-U9AIOZUL OY} YOM ‘S19UI0N SNOIeZaep Po Sutye, pus 
‘speor Zays0a1p ‘sjuetpers Zuronper jo esodind ey4 J0, 
pesmnber oq Avar yorym ‘ones peingpnorase 4v ‘A[Los[n 
-moo pus, Aue o1in 04 aamod osfy ‘aredez eqs 
WIN} Ul se¥pey o4y UTeyUreUI 04 900 4yny ‘asuedxe orqnd 
oy} 98 ‘soqs¥m OpIspeo1 uo ZarmoiZz saysnq pus s9el} 
Tr dn qooz 03 puv ‘speor jo opis 043 Aq se8pey pues £0014 
ll? eanid puv yno 04 { sp¥o1 piss jo e%vureip sedoid 043 
@1NDeS 0} 8B O8 ‘puv], pesofouS AU¥ Ss010¥ PUY SPBOI OY} 0} 
[O[[#2ed ses1n00-1048M PUY 8O4O4ZIP [Te ¥NO IBE]O 07 S[lUMNOD 
Agunog 03 weal? oq 0} Os[8 443nO JoMOg ‘sBorE UBqIN 
Ul GOUBUSJUIVUL pvor UIeUI 103 Avd Of S[Q¥IT 1B BfIOUNOD 
AyunoH ey3 yunoule 043 04 SB ‘SUOTIBIzIQ’e gUdMUIANS 
TB0O'T 043 JO sYyIUE}-oUIT 04 doze Wy OFS Plnom SIG, | 
*einzIpuedxe Jo,spunog efqvugs¥el 
UITIIM pus ‘yooyo ur weg} deoy o% pas ‘gumeEId 48 ‘INOUT 
op wey} jo Aavu yorym esucdxe ssefpeou pus [njoyseat 
ey} SuLinoUr wWi0IJ SfoUNOH UBqI~) JOJOp 04 4AueIOWgNS 
6q plnom seMod e4njosge siy4 Butavy syrounoD AyunoZ jo 
408} G1OUI OUT, ,,°BOATSsINO Wg) oSeusM puUE ICAO WEY 
O48} [[IM: Om O}8p payloeds 8 10338 pue WOI} pus ‘spLol 
anof go feuom SZarsem ore noxZ,, ‘flounop uvsyiy Aae 
03 £e8 04 Jamod oavq 03 4q%n0 jiounoy Ayuno_ 043 ‘var 
1104} UIQIIM eltigipuedxe p¥o1 Ureu og} 0} BB [lOUNO* 
Aqunog 043. 04 eyBIOIp 03 o/Qe Sa1eq ‘siamod uvqin 
pesinboe eavy feu gory ‘ystavd Aq,ed & jo peaqsut 
pue ‘Sarsrsae1 sarmnbar gggT JO 10y yurMIMIEAOy) [BOOT 
eY2. JO “JT UOMoag Jo Z UOIjdas-qng ‘paSeavar AT[nyoqsem 
pus AueZeae13xe O18 SpeoI O84} Hays spounoyH Ayuno0H 
04} 0104 Spvor ULeM UBqan Aue 10 [[¥ JO yUaT a Ot} 

















19A0 848} '03 JaM0d ey} GAY 03 948N0 SfloUNDH AquNOD | 
“e0mderejer 

Aveo 10} ‘sauinjoa Apuey 0414 10 ouo jo svvdui00 O43 UTYZTM | 
807N9648 JUeIeyIP esq} TT’ Zatsq 0} se O8 ‘sedpLiq OF) 
Sunvpel Moy O43 se [fom SY ‘papuoUTe pus pegIpod oq 0} | 
eunbar oy Avmysiyy Zansixe 043 [Ty “Boom ur 4nd | 
Oq 03 OABY [fA QuomeT[zey jo AioaIyovNl oY} ‘syuemeAcId | 
-uit Aressooeu puv guaredsavsy esq} ystTdmoooe 03 Qng 

‘op ‘saSpiiq pus | 
Spor JO Zurueptm ‘s19u100 jo Wo Zatpunos oy} ‘syuerpsad | 
JO Zutsve 043 se S;u0UIeAcIduI! papeou-yonu Yous e]qresod | 
dopuel pus Quomeseavu oy} ur Aouatome pues su0n009 
1038013 0} puo} pue ‘sorsnofeel yeoo, AuUvUI jo [[eUy 
YIsep oy} eq pue ‘moqshs Tenp ® JO plz 303 prnom eZavygo 
SIG], “OWI 4oIIeIp samo, @ Aq peaotior A[Zutpuodses100 
0q [[ta 4oyy ‘eye1 Azun00 s0yS1y Aud 04 eavy siohedozer 
04} jt pus Sseyunoo Aueu ut e003 ut Apeolys ue_sis 
ey} JO UOIsUe;xe UB SUvoUI ATUO 47 ~aryreapemntions aoqyiny 
SIG} OFBjZepun you pjnoys sfiounoy Ayun0p Ay coO3¥eI 
ou 098 J pus fspeor 4OLNSIP pue uTeU jo q40q ‘ATVI 
-eue3 yuemeZeuem A3uN00 Jo anoawy ut sicqzenb AuvU 








UI Zuljeey Zu0148 & pester sey Spvor oxIduIN, 4no-WI0M 
Plo 943 uo sovfd uoYE, setyy Yorum 4yueMeAcIdmar Apeors 
ey2 pus “sig 949 UWlOIZ lOUNDD AZuUNOD E43 Aq 4oeIIP 
peseuem uceq aavy 44UN00 S143 UI Speor UCU [vINI OYJ, 
40u 
op foy3 ‘on ‘hes A[Zuyeqwoqun T 4 4310M s,fououl 31043 
qe3 4043 og {pug 03 Aouom oy} eavy oym siofedoqus 
9q} 3No0ge Moy ‘nq ‘ 1ofeA1ns Oy3 103 Speor en}: Zurseuvw 
jo Lem oqe7I0j}mI00 -Ai9A & st UlegsAs JOBI]UON CY, “AUP 
4q spounod veh ta cod oma ey3 Aq goourp ouOp st FIOM 
ey} 104M UByy pUNod oY} UI e10M1 A[QeIOPISUOD 4800 OBTS 
4043 pue~‘pood os Ajrvou 40u ore speoi oy4 ‘pomoT[o} st 
m1048A8 40814U00 O43 C104 SOLIYSIP OY4 UI 4nq { pUuYTIEg 





“INL JO SOLIQSIp [Van1 043 UT eOI0} UI OTe SUg4sAs WIOG 
“1090813 
“WOO YORE 10} SHIOM JO YIOPO 10 soAOarns v ertnber 4sou]? | 
Pinos 41 ‘A7qZnos043 810,08 N00 ostAIedns OF, *peonpors 
“UL SVM 10{0VIZUOI O44 G10JOqG MOI4IPUOD [eULSLIO IJIeYyy 04 
WdAe SPVOI OY O10}3801 04 pertnbal st Avpyno 193187, YOnu | 
4842 POL9AOCOSIp ST 41 A8Ul 4B Pus *peyZIOLIOJOp OUI00N | 
Ayyenpei3 spor oy ‘reef 03 avok wioly ‘puta 043 04 o80[0 
Sulpies yo 4108 8149 Aq pus f 4ymesme] & uvem A;qeqoid prnom 
“posnjod Jt *yorqm *y1OM O43 103 4j14109 0} osnjor ApAVey 407 | 


ae ei 

cy c ¥ is ad a - 
«aX ye 
\ » dl 
os & 


. We 
Er a 


re 


4.4 Th 


*hyewog srofeaing 4yun0G 
943 JO QUepIsarg se [fe_ “1W_ 4q paiealfep sseIppy , 


plnoo zoAeains eSereae 043 4eq3 Am & YoNs UI 1eA0 YOM 
8.4 Ja0ueA UBO JOZ08I3N0N peor & ynq ‘ferqisned Az0A 
pas Saryi008 A190 oq Aem siggy ,,"Aeuoul ano 103 enTea 
903 om By} Sutess 103 pus ‘810;081}N00 OY} 104;8 Bu1y_Oo] 

aoy zofeains ano Aed em 4nq ;q4Q,, ‘pres eq Ava 47 
' *90%13U00 
Sty JO QUNOUIS O43 10} [VLIERVUT PUB INOge] JO 4ueTeaInbo 
Ue OAIZ 40U [[IM OY (Z) 40 ‘TlouNnDD E43 Aq 103 euOP eq prnoe 
Qt UBYZ YAOM OY} Jos O1OW Zuruiezgo Aq soyzIG “T : Shem 
0% JO ouO UI pred oq 4snm EFF “HOM SIy UO 4gold SY 
04 pepaue Ft eg SIopisMoD og 4eqA 403 AvuI oY 48Y3 JOpI0 
ut pedurvos eq [[l4 q10M ey} 10 ‘pred eq ysnum oy ‘yons 
sv ‘pay { UBUS[PprIUl B 4nq 10}0813N00 O44 SI 4¥qm UOT, 
*81040813U00 PUB STIOUNOD UEeEeMg{eq SB 1E4}0 Yow eouETEq 
ta SJUNODO’ [¥LlayVUL PUY ANOQB] O43 ‘BIOJOVIIUOD EY 
q 88 stiounog A4yun0gD eq} phe soqo sv oyinb peseqoand 
Oq WO [VIIOZVUI POI SB PUB ‘510}014U0O OY} 10 BI 4I SB 
sjiounop A4un0D 10} 9013 SB SI JORIVUI Inge] OG} SY pus 
{aoezey3 4yod ¥ est|wor 09 syoedxa ATTNy oY S8ETUN gowI9 MOO 

€ OHV} [[Im 10}0813U00 OU 48q} poyndsIp eq 4OU [IM 47 
“SPBOI O44 JO MOMVIOLIOJOP OTQISTA O43 Y3tm Zaps 
‘mie3s48 40813000 94} JOpUN eoUBUEeZUIBUI JO 4800 Bursvo10 
“Ur OY} JO Souenbesuvo ul 4U0I3 OY} 04 4yZNOIg Ueeq ALY 
e010} Ul 4uemeSeueU jo smezsAs guoreyIp 043 A[yueNnb 
-esu0o pus ‘iredo1 pus couBUe}UIEU p¥or UIvM jo m9484s 
aedoid & 04 preZe1 441M solynp 110g} JO opt 10 uoM4deo 
“moo avefo Aue ge poate 404 you eavy spiounoy A4,un0p 
Aavu 4ey3 srvedde qt ‘1030813u00 peor ArvUIpIO oy} pat 
‘sTIOUNOD JOLISICY UeqIN pu [eINI 643 0} 8}08I3U00 JepuNn 
J9AO WIOY} PUY 07 10 ‘yuIs MMO SlOUnOD 943 Aq 4oerID 
Spor O8aq} ULezUTeUT 07 Jed¥veYO PUB 109490q SI 4I JET;Cq mH 
04 88 4aomeZeuvM peor UIeM jo UONeenb 943 UO ‘samt 
nounog Azunog ey4 ul pezzoder useq savy qolym ‘sZuL 

-geoul [louNoD A,uNoH 48 SMOISSNOSIP SNoITeA O43 WOU 

*puejiequing jo Ayun0_ oy 10} Jayeepy OSpug 

pus sofeaing Ayun0D ‘T1ag HaFsOr aOuOEy) up 4 

«8p epiig pun ionyhiy buysixg 

2p fo wor1nipipopn pun qusmpuswmp ay? puD ‘spounopD 
fyunog fq spooy 20 fo quawmabnunpy aunyng paysabing ayy, 


‘SaVOU FO LNAWHSVNVAW GAL 














“INUANGALNIDHdAS AALLONOOOT 


‘NOILIGIHXD SIHYVd AHL LV AVMTIVH AUNVWICIWN 


‘NOSNHOL ‘M 


(abvg apsoddo aas ‘anjoyy 10g) 


TAQONVS ‘YN FO SNOYISAAC 


GAHL Woud ‘APUG SANVAHWOO UHL 


4O 
AHL HOA AAILOWOOOT AWHONASSVd 


SMHYOM GFHL LY GaLoOnuLsNnod 





ater ~ rae ine gre 








684 


ENGINEERING. 





[May 25, 1900. 








—————_.- 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday forenoon 
business was very quiet, less than 10,000 tons being dealt 
in. Prices were better, Scotch rising 24d., Cleveland 
10$d,, and hematite iron 54d. per ton. About 5000 or 
6000 tons changed hands in the afternoon, when Scotch 
and hematite iron both gave way 2d. and Cleve- 
land 4d. per ton. The séttlement prices were: Scotch, 
69s. 9d. per ton; Cleveland, 73s. 7}d.; Cumber- 
land and Middlesbrough hematite iron respectively 
803. 7d. and 86s. per ton. On the following day 
Scotch warrants opened 8d. per ton down at 69s. cash, 
and further declined to 68s. 10d. per ton. Cleveland 
hematite iron improved 2d. to 80s. 10d. cash buyers, but 
Cleveland, which was not dealt in, was quoted 44d. per 
ton down at 72s. 10}d. cash buyers. The turnover 
amounted toabout 12,000 tons. Other 10,000 tons changed 
hands in the afternoon, and the losses ranged from 24d. 
to 54d. per ton, and the market was fiat. The settle- 
ment prices were: 68s. 10}d., 733. 3d., 80s. 74d., and 
853. per ton. The feature of the market on Mon- 
day forenoon was the sharp recovery in Scotch just 
at the finish. After being done at 68s. 10d. cash, 
the price jumped to 693. 2)d. per ton buyers. There 
was talk of a squeeze, and that led to bear cover- 
ing. From Friday the price made 44d. per ton. On 
the other hand, Cleveland fell 7}d. and hematite iron 
3d. per ton. In the afternoon the market was strong, 
on fears of a bear squeeze. On the day Scotch warrants 


made 1s. 1d. per ton, and hematite iron 6d. The sales for | G 


the day amounted to 20,000 tons, and the closing settle- 
ment prices were: 70s. 6d., 73s. 3d., 81s., and 85s. per ton. 
On Tuesday forenoon some 7000 tons of pig iron were 
dealt in. Nearly all the business was for cash, and on 
that account Scotch was firm, and rose 2d. per ton, 
Cleveland making 1d., and hematite iron $d. per ton. 
In the afternoon the market remained idle, and prices 
were easier, Scotch dropping 3d. from the forenoon 
close, Cleveland 14d., and hematite iron 54 per ton. The 
sales were again about 7000 tons, and the settlement 
prices were: 703., 73s. 44d., 803. 9d., and 85s. per ton. 
A rather dull tone ruled in the iron market throughout the 
forenoon to-day, and at one time Scotch was down at 
69s. 8d. per ton, but at the close there were buyers at 
693. 104d., and at 69a.8d. at the close in the afternoon. The 
settlement prices were : 693. 9d.,73s.,81s., and 85s. per ton. 
The stock of pig iron in Messrs. Connal and Co.’s war- 
rant stores stood at 140,575 tons yesterday afternoon, 
against 144,933 tons yesterday week, thus mows ® de- 
crease amounting for the week to 4358 tons. e fol- 
lowing are the returns of shipments of iron from all 
Scotch ports: To Canada, 100 tons; to South America, 
115 tons; to Australia, 908 tons; to France, 190 tons; 
to Germany, 1508 tons; to Holland, 495 tons; to Bel- 
gium, 436 tons ; to Spain and Portugal, 205 tons ; to China 
and Japan, 265 tons ; smaller quantities to other countries, 
and 2736 tons coastwise, the total being 7203 tons, as com- 
pared with 3116 tons in the corresponding week of last 
year. The following are the quotations for No. 1 makers’ 
iron: Clyde, 893. per ton ; Calder and Summerlee, 90s. ; 
> 89s. ; ee out PA the coreg A mode ae 
going shi at Glasgow; Glen; ock (ship ab 
Ardrossan), ig 64. ; Shotts (chipped at | Leith), 923. 6d. ; 
Carron (shipped at Grangemouth), 90s. per ton. The 
fluctuations in price during the past week have been 
violent and rapid, involving, however, in their pere- 
gtimations a very small amount of business; operators, 
in view of the small stocks, being very conservative in 
their dealings. The depressing causes have been flat 
American and Continental reports ; the stimulating causes, 
the continued stock decreases and shadowy fears of 
“‘eorners.” Makers show a disposition to shade their 
pri the most important of which have just been given. 
An additional furnace has just been put on hematite, 
and the total number in blast is now 86—40 on ordinary, 
40 working on hematite ore, and six on basic iron—as 
compared with 82 at the same time last year. 


Finished Tren and Stecl.—Makers have still enough 
orders on hand to keep their mills fully employed, but the 
lack of fresh work at this time of year is not happy. The 
autumn is looked forward to with more than vsual 
interest, as changes in the freigh rates from America 
may lead tosupplies coming from the other side. Fuel is 
dearer by one-half than it was a year ago, and hence any 
break agg | may not be probable, but when trade is 
relaxing there is always a natural desire to restrict 
operations. There isa gr ing disposition to shift the 
carrying of stocks from the chaehdons of producers to the 
manufacturer or to the merchant, for it is thought that ex- 
ports will now fall off, which will, of course, leave more raw 
material to meet the home appetite. Scotch steelmakers 
are showing the first disposition since the boom started to 
lower quotations, and yay have lately been obtain- 
able at a reduction of to 7s. 6d. per ton from the 
price lately ruling. Indeed, it is said that American 
steel billets have been sold at 6/. 12s. 6d, per ton ex- 
ship at Liv , and that more than one consignment is 
being sent direct to the Clyde. Boiler-plates are also 
rather easier in price by Scotch makers, though not nomi- 
nally quoted lower. Angles and bars are fairly firm, 
and without any alteration in price. 


Sulphate of Ammonia.—There is still a certain de 
of hardness in the quotations for this commodity. The 
last weekly shipments amounted to 2406 tons, making 
the total for the year 56,089 tons. There is compara- 
tively little business doing. 

Glasgow Copper Market.—Generally the prices asked for 
copper have only nominal during the week. Last 


Thursday, however, one lot of 25 tons was bought in the 
furenoon at 75/. 17s. 6d. per ton July 6. Since then, 





it seems that no business has been done in the copper 
market. 


Big Order for Coals.—Orders have been placed with 
Scotch exporters for 45,000 tons of Slamannan coal for 
the Finnish Railways. The contract has been placed 
equally amongst three firms, each getting 15,000 tons. 

Shipbuilding Contracts.—The owners of the Brockle- 
bank Line of steamers, Liverpool, have just placed an 
order for a boat of 7000 tons capacity with Messrs. 
Gourlay Brothers and Co., Dundee.—Messrs. Peter- 
son, Tate, and ©o., of the Canadian mail contract 
fame, have purchased several steamers in this country 
for service on the chief Canadian lakes. It is sig- 
nificant that in spite of all that is said by American 
shipbuilders, engineers, and naval architects, Yankee 
millionaires continue to come to the Clyde for their steam 
tege There have been the Mayflower (1800 tons), built 

y the Clydebank Company for Mr. Goelet; Varuna 
(1564 tons), by Messrs. oe for Mr. Eugene Higgins ; 
Tuscarora (580 tons), by Messrs. Scott, Greenock, for Mr. 
Clark, New Jersey ; Nahma (1800 tons), by the Clydebank 
Company, for Mr. Goelet, in 1897, and Margarita, for Mr. 
Drexel, in the previous year. The rita, launched 
on the 30th ult., by Messrs. Scott, for Mr. Drexel, is, 
therefore, the second of the name for that gentleman. 
She is about 2000 tons, but the boat now building at 
Messrs. Denny’s, Dumbarton, will, it is said, eclipse 
even her. The designation of the firm which has just 
leased the shipbuilding yard in Main-street, Greenock, 
lately occupied by Messrs. Russell and Co., of Port 
lasgow, is the Grangemouth and Greenock Dock- 
yard Company. Both yards will be under the super- 
vision of the present members of the firm, the senior 
partner, Mr. Miller, taking up his residence in Greenock 
to attend to the management of the new establishment. 
It is stated that during the last few weeks the company 
have booked several orders, among them being a steamer 
< 1700 tons deadweight on Hamburg account for delivery 
this year. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Miners v. Midland Railway Company.—Judgment was 
iven last week by Judge — Q.C., in the Barnsley 
unty Court, in the case h a month ago wherein 
four miners sued the Midland Railway Company to 
recover 7s. each damages for breach of contract. The 
case, a8 was previously stated, affected about 400 men, 
who, by the feilare of the company to run a workmen’s 
train on December 18, lost a day’s work ; the rule at their 
pit being that unless the men sags their seg before 
6 o’clock they could not descend. The judge held that 
the contract was free from any extreme conditions, and 
the consequences of a breach of the contract were con- 
templated at the time by the parties. The company were 
le ly responsible for the delay of the train, which he 
held did not come within the conditions attaching to the 
time-tables. He found nothing, in giving judgment for 
the plaintiffs, to contravene the principle of the cases of 
Harris v. Great Western Railway Company, and Le 
Blarch v. London and North-Western Railway Company, 
which were relied upon for the plaintiffs, for whom he 
gave judgment for 7s. each and costs. Leave of appeal 
was granted. 

The New Sheffield District Railway.—On Monday the 
Duke of Portland, in the presence of a large and repre- 
sentative gathering, opened the Sheffield District Rail- 
way. The line runs from near Sheffield to Treeton, and 
>: lis only 4 miles in length it is of very great im- 
portance inasmuch as it will place Sheffield in touch with 
the Great Eastern, and the east-to-west —— systems, 
What, however, is of more importance, it will place the 
city in direct communication with the new and extensive 
coalfields that have been opened out at Bolsover, Lang- 
with, Cresswell, and other large collieries that have re- 
cently been constructed on the borders of Nottingham- 
shire and Derbyshire. 


South Yorkshire Coal Trade.—No great change is to be 
recorded in the coal trade of the district. The demand 
keeps well up.and prices are very firm. New contracts 
for steam fuel are being made at from 53. 6d. to 63. 6d. 
advance, and in some cases owners decline to contract for 
more than six months. 


Iron and Steel.—The recent good news from South 
Africa has had a serious effect upon the industries of 
the city. Steel and iron works and collieries have been 
practically deserted, while in a number of the light trades 
only half the workmen have turned up. rge con- 
sumers of fuel are. growing anxious, with the approach 
of the Whitsuntide holidays, about their supplies. 
Steel manufacturers are kept going, but orders are not 
so plentiful as they were a few weeks ago on account, 
most probably, of the advances in prices. A 
— with — porta are has been 

one in spi uffers, es, and ordinary sto 
sall'these tens bone a good sale of spring steel. No ion 

t contracts for rails have been made in the last 
two months, but they are expected. There is a good dis- 
—< Bessemer and Siemens steels at firm prices. 

mer slabs and billets are quoted in the minimum at 
10/. per ton, and 10/. 103. for small quantities. Siemens- 
Martin steel sells from 11/. to 13/. per ton, an interme- 
diate quality at 12/. per ton for use in the tool and ordi- 
nary local trades having the chief demand. Swedish 
material is scarce with rising prices. Manufacturers of 
ordinary crucible steel are complaining of the current 
conditions of trade. With a larger turnover than ever 
they are making less profit and the cost of production is 
ga beyond any advance they have been able 

ge 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was again 
only a thin attendance on ’Change here, the tone of the 
market was cheerless and very little business was trans. 
acted. Quotations for pig iron were to a very large 
extent nominal. Though pig was as scarce as ever 
age na were more inclined to reduce their rates, 

ut they failed to tempt — who, as a rule, 
will not commit themselves ahead at all just now, as they 
regard prospects for the future as vay uncertain. Some 
of the makers were prepared to sell No. 3 Cleveland pig 
at 75s. for — f.0.b. delivery, but buyers would not pay 
it. Most of the merchants put the price of No. 3 at 
about 74s. for mpt f.o.b. delivery, and a few 
small lots c hands at something like that figure, 
Foundry 4 was quoted 73s., and grey forge 72s. 6d. 
Middlesbrough warrants were stationary throughout 
the day at 73s. 3d buyers. There were in- 
quiries for east coast hematite pig, but there was 
practically no iron available for sale. Nos. 1, 2, and 3 
were put at about 87s. Nothing was doing in Middles. 
brough hematite warrants. Spanish ore was steady. Rubio 
was 21s. ex-ship Tees. To-day affairs were very flat. 
Prices showed very little change, but the fact was that 
there was no business doing whereby to fix quotations, 
The only alterations were in Middlesbrough warrants, 
which fell to 73s., and by the close further eased to 
72s. 9d. cash buyers. 


ne Iron and Steel.—Very little new can be 
reported of the manufactured iron and steel trades. Pro. 
ducers in all departments report that they have a lot of 
work on hand, and they adhere firmly to their quotations. 
Steel ship-angles have been raised to 8/. 7s. 6d., and steel 
engineering angles to 8/. 12s, 6d.—both less the usual 24 
per cent. f.0.t. 


The Proposed Armour-Plate Works for Tees-side.— 
Rumours are afloat that a for the proposed 
armour-plate works on Tees-side is in print, and sets forth 
a very influential directorate. The site of the works will 
‘aad be at Middlesbrough, on land recently purchased 

rom the Cargo Fleet Iron Company, by the Weardale 
Steel and Iron Company. It is reported that ever 
department of armament manufacture will be dealt wit: 
at the works, from the turning of speed shafts to the 
rolling of espe Se whilst hydraulic presses of a size 
not hitherto employed in Great Britain will be used. 


Coal and Coke.—Fuel keeps steady and firm. There is 
a good deal of activity in gas coal, but the bulk of the de- 
liveries are on contracts. The average price of the con- 
tracts is now nearing the market rate. ke in excellent 
demand. Medium blast-furnace qualities are fully 293. 
delivered here over the next half-year, and as much as 32s. 
has been paid for delivery here over the Whitsuntide 
holidays. 





Fire Trsts.—The investigations undertaken by the 
British Fire Prevention Committee on Wednesday 
afternoon comprised a test with two fire blinds and a 
test with the so-called ‘‘ Mack” partition. The test with 
the fire blinds was intended to demonstrate the protec- 
tion that could be afforded to windows and doors facin 
property in which there is an outbreak of fire, and whicl 
may be only ae by as area or alley. This 
test was of one-half hour’s duration. The partition test 
was to show the fire resistance of a thin partition fol- 
lowed by the application of water, the test having a 
duration of one hour and a quarter and the temperature 
ranging up to 2000 deg. Fahr. There was a 
attendance of members and visitors at these tests, includ- 
ing many district surveyorsand public officials, and prior 
to the testing operations, the members of the executive 
and officers of the committee attended a luncheon in 
honour of Her Majesty’s birthday, which will probably 
become an annual fixture. 





Tue Late Mr. Witttam DoNALpson, M.A.—We 
t to learn of the death of Mr. William Donaldson, 
MA., a well-known engineer and an eminent mathe- 
matician, which took p! on the 12th inst. in his 
sixty-second year. After graduating first class in matbe- 
matical honours at St. John’s College, Cambridge, in 1859 
he served a pupi of two years—1861-2—under Mr. 
Hemans, pot was for the next few years engaged on 
several railway works, notably on behalf of Messrs. John 
Watson and Co., on a length of the Mid-Wales Railway 
during 1863-4, later as a resident engineer for Messrs. 
Waring Brothers on the Welsh to Borham Wood 
length of the Midland extension to London ; and nextin 1867 
as agent for Messrs. Eckersley and Bayliss, on the Bath 
and Mangotsfield line. In 1871 he began a long association 
with Sir James h, acting first as resident ~~ 
neer for Messrs. Lawson and h, in charge of the 
drai works of Reading, and the improvement of the 
c of the River Kennet, above the town. He also 
laid out the system of drainage for Stone, and other works 
in the Reading district. In recent years Mr. Donaldson 
devoted himself to mining and to invention 
and ished several books more or less connec’ 
with his research work which was not always regarded 
as orthodox, although interesting because of the ability 
and originality of thought of the worker. Amongst these 
books way be mentioned “Switches and Crossings, 
“Tables for Platelayers,” ‘“‘A Treatise on a 
» **Solid Beams and Girders,” “‘ The Princi es 
of Construction and Efficiency of Water Wheels, he 
Poncelet Turbine,” and ‘‘ The Transmission of Power by 
Fluid Pressure.” Mr. Donaldson was also a frequent 
contributer to our eorrespondence eolumns. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—Steam coal has continued firm ; the best de- 
scriptions have made 22s, 6d. to 24s. per ton, while 
secondary qualities have brought 21s. 6d. to 223, per ton. 
House coal has scarcely = alteration; No. 3 Rhondda 

has realised 22s. 6d. to 23s. per ton. Ordinary 
foundry coke has been quoted at 32s. to 33s. 6d. per 
ton, while furnace ditto has made 30s. to 31s. 6d. per ton. 
As regards iron ore, the best rubio has brought 20s. 6d. 
to 21s. per ton. 

New Welsh Colliery.—For some time past a Yorkshire 
firm has been negotiating with a view of leasing the 
minerals lying underneath a large farm called Hendre- 
forgan, near Gilfach Goch, and part of the estate of Mr. 
W. Griffiths, of West Place Hall, near Bridgend. The 
necessary documents have now been completed and 
signed, and operations were commenced on Monday. 


Fuel for the Navy.—Orders have been given for the 
ships of the Channel Squadron, now at Spithead, to begin 
aseries of trials with patent fuel, as a substitute for coal. 


Dock Accommodation at Cardiff.—The construction of 
the new dock at Cardiff is pi ing steadily, and on 
Saturday Sir W. T. Lewis laid the coping stone of the 
entrance from the dock to the present Roath Dock. 


Swansea Harbour Trust.—The monthly meeting of this 
trust was held on Monday. Mr, Glyn Price in moving 
the adoption of the finance committee’s report, said that 
during the past month the imports showed an advance of 
20 per cent. on the corresponding month, while the ex- 
ports were practically the same as last year. The report 
of the executive committee, which recommended the 
letting of the Abertawe dredger to the London and South- 
Western Railway Company at Southampton for six 
months certain, was to. 


Wilts and Berks Canal.—This canal, which it is pro- 
posed to close, was begun in 1795, and the original capital 
was 111,000/.; but this was subsequently raised to 321,000/. 
The company came to an end in 1876; but it was re- 
constructed with a capital of 30,0007. The power to 
borrow conferred by the Act of 1876, extended to a sum 
of 10,000/., and the whole of this has been raised. The 
total length of this canal is about 42 miles. 





CanapIAN Rariways.—At the close of last year there 
were 17,358 miles of railway in operation in Canada. 
The capital expended to the close of last year was 
192,939, 9567. he net revenue acquired in 1899 was 


4,307,513/., showing an increase of 192,0027. as compared h 


with 1898. The number of passengers carried last year 
was 19,133,365 and the quantity of goods moved was 
31,211,753 tons. 





LrEDS CORPORATION TRAMWAYS.—The total revenue 
collected upon the Leeds Corporation tramways for the 
year ending March 25, 1900, was 129,138/., while the 
working expenses of the twelve months were 99,110/., 
leaving a gross profit of 30,0287. From this amount 
12,0517. has to be deducted for interest on loans, and 
11,8097. for sinking fund c leaving a net surplus 
for the year of 61677. The working receipts for 1899-1900 
showed an increase of 14,5897. The mileage run in 1899- 
1900 showed an increase of 30 per cent. as compared with 
the previous year. The increase in the working expenses 
in 1899-1900 was 12,310/., so that the increase in the net 
profit for the twelve months was 22787. Interest and 
sinking fund charges increased last year to the extent of 
4142/, The introduction of electric tramways upon the 
Headingley and Chapeltown routes has been followed 
with the same success as that attending the Roundhay 
and Kirkstall routes. The Beckett-street and York-road 
routes will be shortly fitted with electric traction. It is 
expected that in the course of the summer the Hunslet 
aed _Dewsbury-road lines will also have an electric car 

vice, 


_ Tue InstirvTIon oF JuNIOR ENGINEERS.—At a meet- 
ing of the Institution of Junior Engineers, held at the 
— —_ bes on igo dF 18, the vice- 
irman, Mr. Edmonds Berry, presiding, a r was 
read by Mr. Charles H. E. Rush and Mr-Basil H. Joy, 
entitled ‘‘ A Short Review of the Motor Car Industry, 
Past and Present.” The authors pointed out that the 
shortness of time at their disposal for the reading of a 
paper obliged them to confine themselves to a descri 
tion of oil-driven vehicles only, other systems being only 


briefly alluded to. By way of an appendix some quotations | PF 


were made from a paper read by Professor H. 8. Hele- 
Shaw, Hon. M. Inst. J.E., before the Institution of 
Mechanical Engineers, on the same subject, and the con- 
clusions to be drawn from the recent 1000-mile trial 
organised by the Automobile Club were tabulated, show- 
Pa that the English 6 horse-power Daimler cars are 
fully equal to the French 6 horse-power Panhard cars ; 
- the French pneumatic tyres are better than the 
nglish ; that even small 3 horse-power Voiturettes can 
ee aepended upon to do such long distances as 1000 miles, 
; t the dangers prophesied for running a large number 
: Philos at high speeds on the public roads have proved 
+ non-existent, owing to the wonderful control under 
which they are at all times ; that the 12 mile an hour 
limit is unnecessarily low, it is not adhered to and 

no evil results have accrued. An animated discussion 


ensued, in which Messrs. P. Marshall, Loftus Perkins, | lected 


* = le, G. C. Allingham, L. F. Awde, S. Boulding, 
Sanity ent, G. Gentry, A. K. Smith, E. Shraj elt. 
ae ee W. J. Tennant, -_ E. A. L 

; an © meeting closed with a special an- 
houncement of the summer meeting of the Tustitution to 


MISCELLANEA. 


THE committee of management of the British Corpora- 
tion eed has been further increased by the appoint- 
ment of Mr. Francis Henderson, of the Anchor Line 
i. Henderson Brothers), Limited, and Mr. Arthur 

. Wedgwood, of the Dennystown Forge Company, 

Dumbarton, the latter being the President of the English 
and Scottish Forgemasters’ Association, and nominated 
by that Association. 
In a Ba read before the Franklin Institute, Mr. 
F. W. Wilcox states that the principal electric ye 
companies in America make a point of supplying lamps 
as well as current, and thus insure the satisfactory nature 
of the lighting. When the consumer is left to provide 
his own lamps it is found that the tendency is for him to 
run them too long. As a consequence the light obtained 
is bad, and the supply company who are in no way re- 
sponsible get the hieee, 


The annual return of the shipping and to passing 
through the Suez Canal in 1897, 1898, and 1899, shows 
that the net tonnage for last year was 9,895,630 tons, 
against 9,238,603 tons in 1898, Of this to’ 6,586,310 
tons, t 6,297,743 tons, were British. The tonnage 
of the German vessels was 1,070,767 tons, against 969,597 


was 64, against 65.5, and that of their tonnage was 66.6, 
against 68.2. 


From a recent article in the Iron Age, it_appears 
that at the shops of the Cincinnati Milling Machine 
Company, compressed air is laid on at every machine tool, 
and is used for clearing chips and the like away from 
the work in hand, thus replacing brushes or bundles of 
waste. Indeed, no waste is used for any pu in the 
shops, being —- by pieces of cotton cloth, cut in 
squares of suitable size. Fresh pieces of cloth are served 
out every morning, and after use are collected at night. 
They are then washed by machinery, dried and redis- 
tributed. The company consider these pieces of cloth 
to be more economical than waste, and preferable from 
every point of view. ; 


Some interesting figures on the waste of water in New 
York are given in a recent report by Mr. J. R. Freeman, 
M. Am. Soe. C.E. bservations continued over 10 days 
py _ the rate 7 tion at B pat son — 
of the night was equivalent to 75 imperi ons per 
per day, whilst at the hour of greatest draught the rate of 
consumption corresponded to 114 impe gallons per 
day. It is therefore obvious that quite 70 gallons per 
ead were being absolutely wasted by leaks in pipes and 
fittings. Efforts to check this loss meet, however, with 
but little support from the public, although the supply 
is not in private hands. he matter is, however, 
coming somewhat serious, as unless the public can be 
awakened to the importance of the matter, new sources 
of supply will soon be needed. 


The following Table shows the increase in the consump- 
tion of naphtha fuel on the Russian railways : 


= 
1886 5,788,505 
1887 6,741,009 
1888 8,707,569 
1889 12,994,112 
1890 17,654,607 
1891 20,393,703 
1892 24,081,665 
1893 27,639,252 
1894 37,303,670 
1895 50,246,071 
1896 62,569,149 


Of the quantity for 1896. 36,902,917 were used on 
private lines, and 25,676,232 pood on State railways. 


From a paper read by Mr. F. A. Halsey before the 


that certain gentlemen in the United States m 
speciality of reo ising factories, the administrative 
methods of which have become absolete. One of these 
specialists, Mr. J. N. Gunn, has supplied Mr. Halsey 
with figures as to the ratio, which factory expenses, ex- 
clusive of labour and materials, cost of conducting the 
business, and selling expenses, commouly bear to the direct 
labour cost. In only one factory has Mr. Gunn found 
these factory expenses to be less than 78 per cent. of the 
direct labour cost, and in this case the plant was running 
night and day, on vei aine work. When the 
rush was over, and the ¢ was again worked for ten hours 
day only, these factory costs ran up to 98 per cent. 
of the direct labour costs. In this latter term are in- 
cluded only such wages as can be directly attributed to 
particular jobs, other labour being taken as forming part 
of the factory expense account. 


Naphtha is being discovered in more and more places 
in Russia. On the eastern coast of the Caspian 
it is found in several | oes also in the Island of 
Tscheleken, in the neighbourhood of Tschikischliar, at 
the mountains “gore and Mandshukly, especially 
at what is called Naphtadagh, and in the Audishan 
district. Naphtha appears in these places often in 
the limestone layers on the slopes of the mountains, 
and thereby indicate naphtha deposits at some greater 
depth. These naphtha cosings are particularly con- 
spicuous in the he of the Rivers Kugart, Maily. 
u, Sclim-Ssu, and Naryn, and the naphtha is there col- 
in deep wells. As far as the indications of the 
ce of naphtha in Turkestan are concerned, 
tate has decided to have them surveyed and reported 
upon at the Government’s ex and the researches 
will comprise a number of deep . In Tran 
naphtha is found in the Krasnowv district, in a salt 
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desert at the bottom of the Balchau Mountains. The 





tons. The percentage of the number of British vessels be 


Providence Society of Mechanical Engineers, it appe 
sn a | he 


ee 
Mountain Bujudagh, mentioned above, lies 48 verstd to 
the south-east of the Balla-Ischem station on the Trans- 
caspian Railway. 

An interesting gas main has recently been laid between 
the towns of Phoenixville and Royerford, Pennsylvania, a 
distance of about five miles. The main is of 3-in. wrought- 
iron pipe, and the gas is transmitted from one end to the 
other at a pressure of 20 Ib. square inch. The retorts 
are all at Phoenixville, and a compressor of 20 horse- 

wer is used to pump the gas through the line. At the 

yersford end the gas passes through governors into a 
holder of the ordinary type, whence it is distributed for 
a . ption at pg ge, — re. In view of the 
high pressure on the main, great care was necessary 
in the joints. Each 1000 ft. of the main 
was tested in succession as laid, by a pressure of 60 Ib. 
ie uare inch, a the an ss not bye in beg 
eaks been s' . @ designer of the plan '. 
F. H. Shelton, oF Phaled phi 
— — very satisfactory in g. 
uantities Of gas are passed at a very small capital expen- 
p rma and there has been no trouble from poser ton 


its arrival at the farend. The pa used at the ter- 
minus of the main between it and the local gasholder have, 
moreover, worked so well as to show that this holder can 
fe ispensed with, and its cost saved in future installa- 
ions. 
_ Arecent issue of the New York Evening Post gives some 
interesting particulars 
negie Company between Conneaut on Lake Erie, and 
their furnaces at semer, near Pittsburg. The line is 
153 miles long, and is used exclusively for goods traffic, 
consisting mainly of ore deliveries from Conneaut, though 
there is a certain amount of finished material sent back to 


no less than 777 tons, tho © return traffic is necessa- 
rily light. In fact, were the back traffic three-sevenths of 
that up to Bessemer, the average paying trainload would 
be not less than 900 tons, The maximum paying train- 
load hauled was 1580 tons. The freight pon Bre are 
fixed at 0.175 of a penny per mile for ore, and on this basis 
the train earnings averaged 21s, 2d. per train-mile. The 
steepest gradients against the heaviest tonnage are 31 ft. 
per mile, and these constitute about 30 per cent. of the 
entire mileage. Assistant bas. ng are used to help trains 
up these inclines. The is laid with 100-1 i 
ballasted with furnace slag, and the bridges are desi 
for a rolling load of 6000 lb. per sq. ft, The s 
locomotives used have cylinders 22 in. in diameter by 
28-in. stroke, and the weight on the drivers is 170,000 lb. 
A few engines of | ar dimensions are also in use, 
These have —e in. in diameter by 32-in. stroke, 
and the weight on the drivers is 217,000 lb, The ore cars 
weigh 17 tons, and carry 50 tons of ore. 


A recent issue of the Bulletin of the International Rail- 
way Congress contains a note oy Mr. J. Courau on 
quebracho, an Argentine timber, which, it is claimed, is 
superior to all others for railway sleepers, and which can be 
obtained in’ large quantities. There are two varieties of 
quebracho, viz., quebracho colorado or red quebracho, and 
quebracho blanco or white quebracho. The timber grows 
on the level prairies of Argentine Chaco, a healthy district 


grows to a height of 50 ft., the trunk being 3 ft. 3 in. 
to 4 ft. in diameter. The wood is very heavy, weighing 
from 77 lb. to 87 lb. per cubic foot, but it can, not- 
withstanding, be worked without much difficulty. In 
tensile strength it is rather superior to average seasoned 
oak, breaking at a load of about 17,000 lb. per square 
inch, and in compression it is more than twice as strong 
asoak. In transverse tests, the specimens being of square 
section, it breaks at a calculated fibre stress of nearly 
22,000 ib. per square inch, oak, similarly tested, break- 
ing at 10,000 1b. per square inch. Hitherto the forests 
ve been worked mainly for tanning purposes, the 
bark containing 6 to 8 per cent. of tannin, the sap 
wood 3 to 4 cent, and the hears wood 19 to 
22 per cent. e durability of the timber is doubt- 
less due to the antiseptic properties arising from 
the presence of so large a proportion of tannin. About 
seven million sleepers of this timber have been used on 
the Argentine railways, and the life limit is still unkno 

but those laid over twenty years ago are said to be still 
in perfect condition. The white variety of the timber is, 
much inferior to the red in every respect. It contains 
jittle tannin, and has lees than half the strength of the 


red variety. 





received with regret the announcement of the death of 
Mr. Robert W. Eddison, a director of Messrs. John 
Fowler and Co., Limited, Leeds, after a very brief 


Sea | illness. On Wednesday of last week he caught a 


chill, and, later, pneumonia developed, and to this 
he succumbed on Monday, the 21st inst. He was 
64 years of age, and was the son of a well-known 
solicitor, to whom he was articled when a 
young man. Mechanics, however, offered greater attrac- 
tions to him, and thus it came about that when Mr. 
John Fowler evolved his steam plough, now some forty 
years ago, young Eddison joined him asa partner. The 
steady advance to the front rank now occupied by the 
firm was eee 60 Sie, nena eee 
principally as a organiser. His friendly rela- 


the | tions with the workers, a consequence of his genial, Lindl 


disposition, was also a factor making for success. 

was one of the Leeds representatives on the Employers’ 
Federation in connection with the engineering strike, 
and took a leading part in organising the insurance 





department of that organisation, 


elphia, states that the arrange-' 
working. Large 


in the main, nor loss of illuminating power in the on: 


as to the railway built by the Car-' 


Conneaut. The average paying trainload on this line is’ 
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which is now well provided with railways. The red variety - 
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BRITISH AND COLONIAL LIGHT 
RAILWAYS. 


Tue Light Railway Act was passed four years 
ago, and came into opexation 3} years ago; and, 
although none of the lines projected have been 
in use long enough to yield financial data, the 
working of the Act and the construction of the 
lines affords experience which it is timely to note 
in view of the good report on the subject just issued. 
It is gratifying to know that the Commissioners find 
the applications and inquiries so numerous as to 
suggest that steps must be taken now to prevent such 
a block of arrears as would be detrimental to the 
working of the Act. A primary recommendation in 
favour of the Act was found in the facility, in respect 
of time as well as expense, with which sanction could 
be got for railway projects ; but when it is noted 
that there were 67 separate inquiries last year, and 
that in the previous year the Commissioners sat 
for 82 days, sometimes for 10 hours per day, it will 
be recognised that delay must result if the applica- 
tions increase without additional facilities being 
provided for dealing with them. Moreover, it 
should not be forgotten that two of the three Com- 
missioners give their services gratuitously —the Karl 
of Jersey well merits his G.C.M.G., gazetted this 
week—and in view of the need for rearrangement 
one or two points dictated by experience may be 
considered. 

First in importance is the question of more clearly 
defining a ‘‘light railway” within the meaning of 
the Act, for many of the light railway schemes 
promoted from time to time are really tramways 
and extensions of tramways. A week or two ago, 
for instance, the London County Council scheme 


it was purely for tramways, and partly because it 
was contingent on street-widening works, for which 
Parliamentary sanction was being applied for 
separately. That there are many tramway schemes 
which are inappropriately promoted under the Act is 
evident from an examination of the results of the 
Commissioners’ inquiries. In the seven half years 
now ending there were 122 applications for light 
railways and 133 for tramway schemes—an almost 
equal number. The railways were of greater 
average mileage, although of less cost per mile. 
Thus there were 1621} miles of railways, as com- 


tramways have been sanctioned. This excludes in 
each case recently promulgated schemes not finally 
decided upon ; but the _ show that in many 
cases inquiries are involved in connection with 


under the Act, and thus time and public money 
are alike wasted. 

We recognise the difficulties of a clearer defini- 
tion of ‘‘light railways.” It is not enough to 
class all highway lines as tramways; but there 
is no doubt that tramways purely for passenger 
traffic are intentionally classed by applicants as 
light railways, and the legislature is largely to 
blame for this, since the tramway can be purchased 
as ‘‘old iron” by the local authorities after 21 
years, while the light railway cannot be bought out 
until 32 years have passed, and then only at a fair 
value. Let the unfair terms of the latter be removed, 
and the need for aclearer definition might not exist. 
At the same time it may be worth considering 
whether, even with this change, the system of 
light railways should not be applied to all tramways 
under separate tramway commissioners, as such a 
system would reduce promotion expenses, and 
facilitate the extension of much-needed urban, as 
well as rural, lines. Next autumn a new experi- 


-|ment will be in full operation in Scotland, under 


which all _— Bills will be investigated locally 
by special commissioners, instead of at St. 
Stephen’s,* and the result will in all probability 
justify an extension to other branches of legisla- 
tion or districts of the United Kingdom ; but even 
the success of the Light Railway Commission’s 
work is sufficient argument for extending it to 
tramways. 

In construction also we have experience now to 
guide us; although it is scarcely applicable to 
colonial countries, because of the conditions being 
so dissimilar, and the cost in this country so very 
high. We have given already the number of 
applications; the average cost may be better indi- 
cated in connection with the schemes approved by 
the Commissioners. Under light railways there 
have been authorised in the three years 70 schemes 
aggregating 790 miles, and the engineers’ estimated 
costs for these sum up to 4,341,842/., or practically 
55001. per mile, which is very considerable. Of 
tramways, again, we have 48 schemes approved, 
involving 231} miles at a cost of 1,707,7611., nearly 
74001. per mile. The excess of 1900/. per mile in 
the case of tramways over railways is probably due 
to paving, a street improvement for which the 
tramway companies do not always get credit. 
We have thus 1021 miles of light railways or 
tramways approved in about three years in 
volving an expenditure of 6.6 million sterling, 
and there are still pending 55 schemes collec- 
tively 638? miles in length and of over five million 
sterling estimated cost. The average cost, as we 
have said, is high, higher than was anticipated 
when the Act was passed. This is largely due to 
the fact that the lines are for the most partly built 
to suit the rolling stock of the large companies, the 
rails vary from 65 lb. to 80 lb. per yard ; 14 tons 
is about the maximum load arranged for on each 
pair of wheels; the wagons are generally limited 
to a tare of 6 tons. 

As a rule the lines are single ; but there is great 
variation as to stations, &c., and in this matter it 
is peculiar to note how human nature is the same 
all the world over. On this subject of stations and 
rolling stock we have just been reading a very inte- 
resting report on the light railways in India, in 
which it is pointed out that when people 
travel along district roads in wheeled vehicles 
running on the road gravel, they do not expect to 
find pretty creeper-covered brick villas waiting for 
them, with all sorts of conveniences and platforms 
to help them to mount the carts at every few miles ; 
but a country railway line is expected to excel in 
these respects, and even in colonial lines the ambi- 
tion is too often to see how nearly the English main- 
line model can be followed, instead of to determine 
for how little reasonable conveniences can be pro- 


rupees, or 100/. per mile, is sufficient for stations ; 
on the Tezpur line the cost was 1000 rupees, or 671. 
per mile. For our part, we do not see why very 
elaborate arrangements should be made in purely 
rural districts, even in this country. 

In point of fact, the light railway too closely 
approximates the condition of the main lines ; and 
it is very interesting to note the experience of our 
railway managers as collated for the forthcoming 
Railway Congress at Paris by Mr. Joseph Tatlow, 
the manager of the Midland Great Western Railway 
of Ireland. He states that the total cost of an op- 
posed application under the Act should only 








tramways which have no claim to be considered 





* See ENGINEERING, vol, lxviii., page 301, 
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about a third or a half that of an opposed Bill in 
Parliament, and he contends that in determining 
the value of land the influence of betterment due 
to railway facility should be considered. Generally 
amongst the railway managers in this country ex- 
perience has engendered a favourable attitude to- 
wards the Act. It is important to note, further, 
that opinion is unanimously against public roads 
being used unless under exceptional circum- 
stances, and against local boards having authority 
to grant powers of construction. One manager 
objects to the Board of Trade inserting clauses 
after the Commissioners have approved the scheme. 
There is also a consensus of opinion in favour of 
light railways only as feeders, and not as com- 
petitive lines. The cost of the lines returned seems 
in many cases prohibitive—they vary between 
25001. and 80001., one of them being exceptionally 
high, 15,0001. per mile. One of the cheapest is in 
the Great Eastern Company's district, where the 
lines are really long goods sidings, with no signals. 
They are only for goods traffic, which is worked by 
the engine of a passing train or by a shunting engine. 
This line yields a fair profit on the capital outlay, 
which is 36081. per mile, and others are projected. 
This question of cost is of the greatest importance, 
especially in rural districts. Here colonial practice 
ought to be suggestive ; for although we do not 
contend for its adoption in this country there is 
surely a happy mean between a light railway cost- 
ing 15,0001. and a colonial line built for from 20001. 
to 30001. 

On this question of expense much data and many 
suggestions are given in a manual for local boards, 
district officers, and railway officials, which has 
been issued from the Government Press of the 
Madras Presidency. The author is chief engi- 
neer in the Indian Public Works Department, 
and is specially associated with railways— Mr. 
Francis J. E, Spring—and he bases his deductions 
on complete knowledge and facts as to the con- 
struction and working of the Indian metre and 
narrow-gauge railways. His chief object is to show 
that railways, or, as he calls them, ‘‘ railed roads,” 
can be laid complete for 26,000 rupees, equal (at 
15 rupees to 11.) to 17331. per mile ; and also that 
district councils have the power to guarantee inte- 
rest on the construction of such lines, by levying a 
small tax. The manual enables such boards to 
arrive at an approximate idea as to the probable 
financial results, and incidentally much is said that 
reflects on the general question. 

The first point of interest is as to the method 
adopted for estimating the volume of traffic, which, 
especially in rural districts, is a difficult matter in 
any country. For purely rural and village traffic, 
it is assumed that the annual earnings may be 
taken at one rupee per head of population within 
a belt of country parallel to the railway from 5 
to 8 miles wide on either side. This system has 
proved accurate in India: the uncertainty is as to 
the width of this traffic zone, and an analysis of actual 
results justifies the inclusion of 3 miles on either 
side in the first years after the railway is opened, 
with a prospective increase in the course of about 
ten years to 7 miles. In Africa the practice is to 
take a record of the traffic passing over the high- 
ways in an extended period of time. In this latter 
system, however, it is difficult to arrive at the pro- 
bable increase resulting from cheaper and quicker 
transport : while with comparative density data 
from similarly conditioned districts such increment 
may almost be worked into a definite formula. 
Other reasons than mere density of population, of 
course, affect rural earnings—the extent of poverty, 
of agricultural produce, of imported necessaries of 
life, &c. ; but experience from other lines can be 
utilised advantageously in this matter. The traflic 
of large and terminal towns is separately estimated. 

Having accepted the basis, and ascertained the 
density of population within the traffic zone, the 
question to determined is as to whether the 
traffic thus available would be remunerative ; in 
other words, as to what amount of capital the pro- 
moter would be justified in guaranteeing or spend- 
ing on the railway to undertake the amount of work 
to be done. This latter way of putting the problem 
is the more accurate from the economic point of 
view, and special stress is laid upon it by Mr. 
Spring. This naturally involves the question of 
gauge. In this country the standard gauge should 
not be departed from; but with colonies it is dif- 


ferent. We note that Mr. Spring quotes practically 
as the text for one of his chapters a contention we 
made nearly three years ago in conneetion with 





colonial lines, that it is largely a matter of the 
proportion of the cost of changing bulk to the total 
cost of traction. He quotes the evidence of four 
traffic experts, all working in Southern India, to 
the effect that from 1 to 1} anna (1d. to 14d.) isa 
fair price for transhipping each ton from one gauge 
to another, while it may run up to 3} annas for 
specially bulky and troublesome goods, and may 
cost for such goods as grain only half an anna per 
ton. On the Morvi Railway the average sum 
received in 10 half years per ton-mile was 1} annas, 
and thus it may be taken that the cost of tranship- 
ment only equals the cost of hauling the same 
goods from 3 to 6 miles : in England it equals about 
20 miles. That seems to dispose of the question 
so far as these special Indian feeder lines are con- 
cerned, where the light railways must be of con- 
siderable length through a country whose traffic 
would not yield sufficient for a greater expenditure 
on a line of the standard gauge of the country. 
There is little use providing capacity which, in all 
probability, may never be required. What is 
wanted in colonial countries is something a great 
deal better than roads, and yet a great deal cheaper 
than most of the existing railways. As Mr. Spring 
epigrammatically puts it: ‘‘ There are undoubtedly 
certain disadvantages in the employment of the 
thing that we can afford instead of the thing that 
we cannot afford”; and he admits that one of these 
disadvantages is break of gauge. He recognises 
the necessity of avoiding such break of gauge in 
military railways, and he certainly makes out a 
good case for providing a reasonably cheap railway 
suited for country requirements in the colonies, 
irrespective of gauge, especially where the traffic 
would not justify a line of standard gauge. 

To assist towards the determination of the 
justifiable outlay of capital, Mr. Spring attempts 
to co-ordinate the amount of work that must be 
done by a2 ft. 6 in. line to earn the interest on 
capital; and as the proportion of goods and pas- 
senger traffic varies on different lines, he arrives at a 
common unit by deducing from the results on all 
Indian narrow-gauge lines that each quarter of a ton 
of goods yields the same amount of net profit as one 
passenger. Accepting average results again, he 
assumes that each such unit of traffic will give at 
least 1 pie per day, and he constructs a sliding scale 
to show the capital expenditure per mile of railway 
which would be justified, at various rates of interest, 
to carry a given number of traffic units per mile per 
day. If the traffic expected equals 400 units per 
mile daily, the net profit should suffice to pro- 
vide 33 per cent. interest on 21,714 rupees, 3} per 
cent. on 20,266 rupees, 4 per cent. on 19,000 
rupees, and 44 per cent. on 17,882 rupees. With 
capital at 4 per cent. interest it would seem neces- 
sary to have 540 traflic units per mile per day, for 
a line costing 17331. per mile. 

And now for the question as to possibility of build- 
ing a railway for this capital expenditure. It should 
be explained first that as the District Council are 
expected to guarantee these rural lines, they will 
utilise their resources in the preliminary arrange- 
ments, and thus initial expenses will be reduced to 
the minimum. It is pointed out that 200 rupees 
should thus suffice, as the data and surveys could 
be prepared by the District Council officials. These 
Indian light railways should, it is contended, run 
for the most part on existing roads, but land will 
be necessary for stations and to improve curves. 
This in jungle country will cost 100 rupees per 
mile, and in cultivated districts 500 rupees per 
mile, the average being 300 rupees, or 20]. In 
Britain, 800/. per mile is considered a low price for 
the land. Formation is = at 5000 rupees, or 333/. 
per mile. This includes bridge work, banks, 
cuttings, fencing, mile and grade posts, and every- 
thing ready for ballasting, and the estimate is 
based on ordinary railway works in India. As to 
bridges, road arches of 40 ft. to 60 ft. span, and 
= bridges, it is thought, would generally be 
‘ound sufficient, but smaller structures might not 
be good enough. On the Barsi Railway, however, 
it was considered necessary to lay girders over, and 
clear of, the crowns of 27 arches of between 25 ft. 
and 40 ft. span ; this of course added considerably 
to the cost of the line. Expenditure of this sort 
might, in Mr. Spring’s view, frequently be saved 
in the first instance by a cushion of earth being 
used over road-bridge arches, with reduced s “ 
When the time came for increasing s and 
wheel loads, the line would probably be in a posi- 
tion to afford to do whatever of strengthening the 
bridges might require. Stone-paved eauseways, 











costing 10 rupees per running foot, might, he 
thinks, frequently take the place of bridges, even 
though they might necessitate the running of trains 
being stopped for a few days in each year. For 
ballasting and permanent way 12,000 rupees per 
mile is estimated, although on the Tezpur line it 
was done for 8248 rupees. 

Similarly with rolling stock, Mr. Spring con- 
tends, that the proper thing to do is to start with 
the least quantity of rolling stock which will satisfy 
the traffic ; when 4 per cent. is earned, and if traftic 
is still increasing, prospective needs may be anti- 
cipated ; and thus he puts this item at 5000 rupees, 
or 3331. per mile. In the design and fitting of the 
cars much may be saved. There is indeed in all 
our light railways in the colonies too often a desire 
to follow first-class English practice and comforts. 
These are all right where traffic justifies the capital 
expenditure ; but the native or colonist does not 
expect luxuries ; what he wants is economy and 
cheap facilities, without which he cannot develop 
his holding. Even in our light railways here, as we 
have already contended, there is too great a tendency 
to copy the main lines, and thus the cost is very 
heavy. Mr. Spring is, therefore, probably quite right 
in urging District Boards to limit their guarantee 
upon each four miles of railway fully equipped to a 
lakh of rupees, meaning 17331. per mile. 

His suggestion that the company owning the 
main line to which the light railway acts as a 
feeder should be encouraged to build and work the 
road-rail line, is also wise alike in colonial and 
British lines, as it insures a higher economy. The 
small-gauge colonial rolling stock can then, as in 
some lines now, be conveyed in trucks to the main 
line repairing shops. It is quite clear that the Indian 
District Boards have power to guarantee interest 
on such railways. A road cess is fixed at a given 
rate per rupee of the land assessment: Tangore 
found that 9 pies sufficed ; and when the remaining 
3 pies accumulated to a large sum they ‘ railed” 
their road, forming a very remunerative railway, 
which will of itself enable financial liability for 
great extensions to be incurred. Even 3 pies in 
other districts would suffice for guarantee for ex- 
tensive light railways: but as the cess is required in 
many districts for road repairs it is proposed that a 
3-pies separate rate should be authorised, and this 
will probably soon become law. On the basis already 
given, and with money at 4 per cent., this would 
enable each of the 21 districts in Madras to build 
long lengths of railway, averaging between 30 and 
60 miles. There can be no question of the great 
gain of such feeder lines in every district, and of 
the fact that they ultimately encourage extensions. 

One point more is worth introducing as an item 
of information—the arrangement made in connec- 
tion with joint stations inIndia. Ina typical case, 
each company provides and maintains at its own 
cost all its own exclusive accommodation. An ac- 
count called the joint station expenses account is 
debited with the cost of all the station staff, with 
5 per cent. interest on the cost of the capital works, 
with the expenditure on new minor works or on 
minor additions or alterations, or on revenue ac- 
count for renewals and maintenance, as well as with 
all expenses incurred by the owning company in the 
proper working of the station. In consideration of 
the through traffic of the owning line in which the 
branch line is not concerned, one-fifth of the joint 
station account is debited to the owning line, the 
remaining four-fifths being divided between the two 
lines in proportion to the weight of traffic, through 
and Saeed, of each railway using the joint station. 





THE FOREIGN TRADE OF CHINA 
IN 1899. 

BaitisH merchants and manufacturers generally 
obtain their most complete information with regard 
to the trade of China from the reports of Her 
Majesty’s consuls or of the commercial attaché or 
secretary of Legation, who, however, are indebted 
for a great part of their statistics to the returns of 
trade drawn up by the Imperial Chinese Maritime 
Customs. These returns for the year 1899 have 
recently been published, and we may anticipate the 
usual official information to a certain extent by 
noting some of the most important points which are 
likely to interest our readers. 

The foreign trade of China during the year 1899 
wes characterised by anastonishing development, and 
merchants, both native and foreign, made handsome 
profits in almost every branch. e political situa- 
tion, although still unsettled, gave rise to no imme- 
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diate fears ; exchange remained remarkably steady ; 
the rice crop was abundant; the spring weather 
during the critical period for the silkworms was 
unusually favourable ; and, except for a recrudes- 
cence of piracy on the West River, there were no 
disturbances to check trade. The gratifying result 
was that the year beat all previous records, and 
showed an advance without a precedent. The total 
trade was valued at 460,533,288 haikwan taels, a 
rise of 91,916,805 haikwan taels on 1898, and 
more than double the figures for 1890 (the haikwan 
tiel during the year was equal approximately to 3s.). 
This shows a very satisfactory development, and 
indicates the potentialities of the Chinese market. 

A considerable part of the development is said 
to be due to the improved means of communication, 
and especially to the construction of railways. 
The internal trade of the country was unusually 
brisk ; and it is a very satisfactory fact to find that 
the official publication of the Imperial Chinese 
Customs recognises that the important changes 
which will be brought about by the extension 
of railways have already been proved. Newchwang 
and Tientsin have promptly responded to the 
stimulus of better means of communication, and 
the trade of these ports has leapt forward, although 
the former suffered from a severe outbreak of 
plague. It is found that immediately trains begin 
to run, districts through which there was com- 
paratively little traffic, such as between Paoting 
and Pekin, suddenly commence to hum with life 
and activity, and there springs up a flourishing 
trade which was formerly undreamt-of and impos- 
sible for want of cheap transport. This fact is 
certain to be observed by the Chinese, and the 
object-lessons which are given by the railways are 
certain to lead to great developments of railway 
construction. 

The report gives an outline of the progress made 
by the railways at present in progress. The Russian 
line has been completed as far north as Moukden, 
and the extraordinary riches of Manchuria will 
soon become evident. The Lu-Han Railway, from 
Pekin to Hankow, makes steady progress. Within 
six months it is expected that trains will be running 
as far south as Chingting. The difficulties on the 
southern section, where extensive tunnelling is 
required, make construction slower there, but rails 
have been laid for 40 kilometres northwards from 
Hankow, and the track is now being made as far as 
Sinyang—to which place it is hoped to run trains 
within two years—and the whole line of 1200 
kilometres is to be completed in five years, 
including the difficult engineering feat of bridging 
the Yellow River. The line between Taku, 
Tientsin, and Pekin continues to advance in 
prosperity, and the extension beyond Shan-haikwan 
towards Newchwang is being rapidly pushed for- 
ward. Yingkow, the real port of Newchwang, will 
shortly be connected by rail with the capital. 
Difficulties regarding the question of control are 
hampering the concessionaires of various other 
lines, but it is hoped that these will soon be 
satisfactorily arranged, as there is no longer any 
doubt that the effect of cheap transport will lead 
to an enormous development of China’s trade. 
This, on the whole, is a very satisfactory account 
of recent progress; and coming as it does from 
what is practically an official Chinese source, it 
proves that a beginning has been made of a develop- 
ment in the means of communication, of which it 
is impossible to foretell the ultimate extent. At 
the same time, we must also remember that it is 
probably just a little too optimistic, and we shall 
find it desirable to compare it with the reports made 
by independent writers. 

We will postpone details of the trade with China 
until the British Consular Reports are published, 
and meantime will only note a few points. The 
trade in cotton goods, which had remained prac- 
tically stationary for three years, made a great 
advance, the value having risen from 77,618,824 
haikwan taels to 103,465,048 haikwan taels. All 
the departments showed an increase, the chief 
being in sheetings, both English and American. 
The latter rose from 2,483,991 to 3,975,903 pieces. 
The report states that the feature most worthy of 
note was the continued advance of American and 
Japanese goods, the latter especially showing very 
rapid development, a fact which ought to be taken 
to heart by Lancashire manufacturers. The import 
of cotton flannel showed a remarkable increase. 
English cotton yarn suffered a falling off, while 
Indian and Japanese increased, the latter having 
now risen to 779,700 picu's. It is probable that 





the local mills will gradually get the better of their 
foreign rivals. Woollen goods, though not showing 
such a promising progress as the cotton goods, 
made a distinct advance. The metal trade remains 
inelastic, and the total value was slightly below 
that of the previous year. The exports, as for- 
merly, consisted chiefly of tea and silk ; but with 
these few of our readers are interested, although 
the report contains a good deal of information with 
regard to them. 





ELECTRIC TRACTION ON THE 
METROPOLITAN RAILWAYS. 

On Monday last an electric train commenced to 
run on the Metropolitan District Railway between 
Earl’s Court and High-street, Kensington. This isa 
short piece of line, 4000 ft. in length, over which 
there is not much traffic. It has, therefore, been 
chosen as the site for an experiment, preparatory 
to the much greater enterprise of adopting electric 
traction over a considerable part of the under- 
systems. As most people know, the lines of the 
Metropolican Railway Company and the Metro- 
politan District Railway Company are mainly 
in tunnel, and the atmosphere is always un- 
pleasant, and often unbearable. If the locomotive 
could only be banished from these railways a mar- 
vellous improvement would be effected to the benefit 
both of the passengers and of the shareholders. The 
outlay will, of course, be very great, and the District 
Company have, therefore, installed this small section 
in the first instance, in order that by six months’ 
working they may accumulate experience of their 
own, and not depend wholly on that of other rail- 
ways, although there is doubtless plenty of it, if 
they choose to accept it. 

A new train of carriages has been built by 
Messrs. Brown, Marshalls, and Co., of Birming- 
ham, superior in space and fittings to those already 
in use on the line. It is 248 ft. in length, and 
weighs 182 tons. At each end there is a motor 
coach, one half of which is allotted to the use 
of the ‘driver and his assistant. In this com- 
partment is the controller, the various mea- 
suring instruments, the brake valve, and the 
Westinghouse air-compressor for the brakes. 
The controller is arranged horizontally, and not 
vertically as in a tramcar, and is turned with a 
steering wheel. Each motor coach is provided with 
four motors, the armatures being built directly on 
the axles of the two bogies. These motors are of 
200 horse-power each at the maximum, and have 
four poles, so that each coach represents a possible 
800 horse-power. Only one motor coach, the lead- 
ing one, is in operation ata time. The train runs 
backwards and forwards between the two stations, 
the driver transferring himself from one end to the 
other at the completion of each trip. It is thus 
always drawn and never pushed. The current is 
of a pressure of 500 volts, and is transmitted 
from the generating station to the train and 
back to the generating station through 75-lb. 
channel - irons. These irons are carried on 
post-office insulators, which are supported on 
studs carried by the sleepers. The channels are 
74 in. outside the rails on each side, and a few 
inches above the rails. The current is conveyed 
to and from the channels by slippers, of which 
there is one on each side of each carriage. The 
reason for this multiplication of slippers is that 
there are gaps in the channels. Owing to the fact 
that there are level crossings at each end of the run, 
it is impossible to make the channels continuous 
without fouling other lines; and hence in places 
lengths have to be omitted, the electrical con- 
tinuity being maintained by short cables laid under- 

ound. The longest gap in the channels is 225 ft., 
but as the train is 248 ft. in length, this does not 
interfere with the working, one or more shoes 
always taking current. There is no earth connec- 
tion whatever, except that due to leakage, and 
this is, of course, direct from channel to channel. 
The generator station is just to the west of Earl’s 
Court Station, adjoining the pumping station, from 
which it gets water for condensation. The plant 
comprises two Bellis compound engines coupled 
direct to Siemens dynamos, of a nominal capacity 
of 380 amperes at 550 volts with 380 revolutions, 
but able to take a heavy overload. There are two 
Babcock ana Wilcox boilers, with a superheater. 

It is anticipated that the general introduction of 


electric traction on these lines will give an increase 





of speed—a most important matter—as at certain 
hours the systems eannot cope with the traffic which 


is available. The acceleration will result, in part, 
from the greater rapidity with which the electric 
train gets away. The use of four motors enables 
the steps of the speed-increase to be made very 
gradual. The motors are first put four in series, 
then two in series and two in parallel, and finally 
all in parallel. There are. in addition, resistances 
which are introduced between the various steps, 
giving some 12 different combinations. A speed 
of 38 miles an hour has been attained, and the 
entire run of 4000 ft. has been made in 2 min. 
24 sec., or at a rate of nearly 19 miles per hour 
from start to finish, One station stands at a height 
of 17 ft. above the other, but on the up line there 
is a sharp dip to pass under another line. The 
work has been carried out by Messrs. Siemens 
Brothers and Co., Limited, of 12, Queen Anne’s 
Gate, Westminster. 





THE PARIS EXHIBITION VINCENNES 
ANNEXE. 
(From our SpectaL CoRRESPONDENT.) 
Paris, May 22. 

A.tHouaH the Paris Exhibition has been opened 
to the public more than a month, and much s 
has been devoted to its beauties and shortcomings 
in the British and the foreign press, one looks in 
vain for references to the Vincennes annexe, which 
appears to have been lost sight of. But as it does, 
or will, accommodate some of the important classes 
of exhibits, its existence cannot % altogether 
ignored, even though as a popular resort it is never 
likely to be crowded. The impression obtained 
from a visit made two days ago, may therefore be 
recorded. Generally speaking, this impression is 
one of disorder and disastrous delay, comparable 
with the early days on the Champ de Mars. 
Already one-sixth of the Exhibition’s life has 
passed away, and it ought really to be possible now 
for visitors to be assured that their time would not 
be wasted on an expedition to the Annexe, and 
that serious students and reporters should now 
find the greater part of the very numerous objects 
of importance and interest, in such a state that 
they may be studied with advantage ; as a matter 
of fact (with a few important exceptions), they 
encumber in widespread confusion, the many build- 
ings and galleries provided for their accommoda- 
tion. In visiting Vincennes, we followed the 
route recommended in the columns of Enat- 
NEERING, and which, although the best, involves 
a considerable loss of time. That is to say, a de- 
liberately moving omnibus covered the ground 
tranquilly to the Place de la Bastille, where a 
change was made to a little electric tramway, the 
cars of which run at very short intervals, and which 
extends to the main entrance of the Annexe. This 
entrance is situated near the point of contact by the 
fortifications, with the Avenue Daumesnil which 
meets the gateway made through the fortifications 
and known officially as the Porte Picpus, but popu- 
larly called the Porte Dorée. It is apparent at a 
first glance that an ample and very beautiful location 
has been given to the Annexe. It may be fairly 
objected, indeed, that it is too large in this sense that 
the various buildings are widely scattered, and that 
with the charmin dscape gardening, and admir- 
able trees that adorn the park, not a he pavilions 
may easily escape notice. Possibly this may appear 
hypercritical, but, nevertheless, it may be a useful 
hint to those contemplating a visit. 
Entering the gate to which the tramway has con- 
ducted us, we follow the Route du Chateau, to take 
note of those exhibits of interest which have been 
consigned here. Of these, the most important are 
the railway exhibits, for which it was impossible to 
find room on the Champ de Mars, where only a small 
proportion obtained allotments in the Civil Engi- 
neering and Transport Building. We are at once 
carried back to the first days (or even earlier) of the 
opening of the Exhibition. Foundations are in 


place, still awaiting the light superstructures of 
certain pavilions. Guide-posts that abound with 
potential usefulness, still lack the indications that 


some day will be of special service. We notice 
with satisfaction that the trolley lines of an electric 
tramway are being fixed. This will prove a most 
welcome means of transport to the various points 
of interest in the extensive grounds, and it has 
been laid out on a pleasantly picturesque route. 
The group of workmen’s dwellings in progress on 
the occasion of our last visit, has since then received 
large additions ; not only are there the Sunlight 





Soap house of Lever and Co., and one by the 
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Suchard Chocolate Company, but MM. Menier, of 
Noisiel, have erected buildings, and there is quite 
an important German group. There are also houses 
constructed by the French Caisses d’épargnes as 
a of their building investments, as well as 
others of Belgian State savings banks, and official 
almshouses. There is besides a school of domestic 
economy, and the walls of other dwellings are still 
growing slowly, on May 22. 

Beyond this industrial colony is the Interna- 
tional station, otherwise called the railway mate- 
rial exhibition. Here much remains to be finished, 
and loaded wagons are waiting to be emptied. 
The space at the sides of the building are devoted 
to the French railway companies’ signalling ex- 
hibits ; these are sufficiently advanced to show 
that there will be much of interest to claim our 
attention later on, especially the exhibits of the 
Orleans, Eastern, State Companies, and others; 
but we also notice other installations that will not 
be ready for a week, or more probably for a fort- 
night. Work goes on deliberately ,and but few work- 
men are visible, either on the exhibits, or unload- 
ing packing-cases. This latter work is, as usual, done 
entirely by hand, so that progress cannot be rapid. 
To reach the main spans of the building, much 
deserted space has to be traversed, but on arriving the 
appearance is highly satisfactory. The first impres- 
sion is that all is ready, since even the flooring— 
yet wanting in places on the Champ de Mars- is laid 
down, while locomotives and rolling stock are waiting 
patiently for visitors to come and see them. In the 
German Court there is a fine collection of material, 
to be dealt with byus later; in fact, Germany has con- 
tributed here (as elsewhere) magnificently. Notably 
there is a complete train of corridor coaches, to say 
nothing of four or five more long ranges of railway 
stock of various kinds ; this, by the way, is rather 
confusedly mixed up with Italian and Austrian ex- 
hibits of the same ind. The German exhibit in- 
cludes a completely-equipped postal van, the only 
one—for the present, at all events—which has been 
sent. Italy has a fine show, though naturally not 
comparable to that of Germany, whose s 
appears to have been unlimited. The collection of 
Austria is large and interesting, comprising a rela- 
tively large number of locomotives and carriages. 
In this section, too, there is an extensive and highly- 
interesting group of electric tramway vehicles. 

Coming to the American exhibit, we notice with 
great regret many empty spaces due to the melan- 
choly shipwreck of the Pauillac, which contained 
quite a large quantity of the American exhibits. 
It is satisfactory to note, however, that United 
States locomotive builders are represented by a 
fine exhibit of the Baldwin Company. Great 
Britain will have an exhibit of a certain import- 
ance, contributed—so far as locomotives and rolling 
stock go—by (1) the East Coast Railways ; (2) the 
Great Eastern Railway Company ; (3) the London 
and North-Western and Caledonian ; (4) the Mid- 
land ; and (5) Messrs. Neilson, Reid, and Co. A 
few particulars of these exhibits may be given. 
The Kast Coast Railways show an express passenger 
engine with six coupled wheels and forward bogie ; 
the cylinders are 20 in. in diameter and 26 in. 
stroke ; the working pressure is 200 lb., and the 
total weight of engine and tender 102 tons. The 
same company show a sleeping car 55 ft. long, 
with nine compartments. The Great Eastern 
Railway shows a four-wheel exprees engine adapted 
for burning liquid fuel. The London and North- 
Western and Caledonian Companies have a four- 
coupled wheel compound exprees passenger engine 
with two high-pressure cylinders of 15 in. diameter, 
and two low-pressure of 20} in., the stroke being 
24in. The driving wheels are 7 ft. in diameter, and 
the radial truck wheels 42in. indiameter. This ex- 
hibit also includes a driving car 65 ft. 6 in. long. 
The Midland Railway Company shows an express 

nger engine, illustrate. in this week’s issue. 
essrs. Neilson, Reid, and Co. (also illustrated on 
another page), send an express passenger engine, 
built for the Netherlands Central Railway, with 
18 in. by 26 in. cylinders, 7-ft. driving wheels, and 
a six-wheeled tender. The British exhibit will 
be regrettably insignificant, compared with that 
of Germany. Russia sends quite a long series of 
curious-looking locomotives, and Belgium has a 
good collection of wagons and other rolling stock, 
besides locomotives. All the rest of the space is 
occupied by France, most of the exhibits being for 
a foreign destination, pt and Russia for the 


most ;; Outside, an ne Nog: building, an- 
nexes have been built for signalli 


g exhibits, which 





are as yet incomplete. On the opposite side are 
two small annexes, one belonging to Germany, the 
other to Austria, both in a very backward state. 
Practically nothing is in place in the former build- 
ing ; the latter, we are assured, could not be com- 
leted in less than a month, which seemed rather a 
ong delay, since much of the material is installed. 
On another side behind the Transport Building 
will be other annexes, especially those of the 
Adriatic Railway system and of the Belgian railways. 
These buildings are scarcely finished, and are still 
empty, except for the encumbrances of packing- 
cases and parts of machinery. The Postal and 
Telegraph Pavilion erected by the Exhibition Ad- 
ministration, does not seem much further advanced. 

A very different appearance is presented by the 
important ne erected..by the United States 
for the display of cycles, machine tools, well-boring 
wy and other machinery. The large building is 
lied with machinery and. other exhibits, and, 
thanks to a power station completed at one end of 
the pavilion, most of the machinery is in motion. 
It is much to be regretted that so interesting and 
important a collection should have been relegated 
to this remote place ; exhibitors are loud in their 
complaints, which will scarcely grow less emphatic 
as time goes on. Even in the matter of power 
transmission they are at a disadvantage, as they 
have been compelled to generate current them- 
selves, instead of its being supplied, as is the 
case of exhibits in motion on the Champ de 
Mars. Electricity appears to be out of place 
at Vincennes, for at a féte to be held in honour 
of an automobile competition, the grounds are to 
be illuminated with oil lamps. he velodrome 
and the racing track are still incomplete, 
though it is true the latter itself is finished, but 
workmen are still busy with the earthworks and 
other preparations for the enclosure and tribunes. 
The pavilion for acetylene aud other illuminants is 
practically finished, but not one exhibitor is yet 
visible. The same state of delay is the rule with 
other buildings; thus the miscellaneous motor 
pavilion in both the French and foreign sections is 
crowded with incomplete machinery and unopened 
packing-cases. As to automobiles and cycles, the 
progress is very slow, and especially in the case of 
foreign exhibitors, objects are being brought in 
with as much deliberation as if the date of opening 
were still. some weeks ahead. A rapid walk over 
the remainder of the ground brought into view other 
incomplete pavilions, the future contents of which 
are not yet unpacked. Such a delay in the definite 
installation of the Exhibition will seriously dis- 
courage exhibitors who were ready in good time, 
and damage their prospects, already unsatisfactory 
from their havin drifted into the backwater of the 
Exhibition, which can scarcely draw many visitors 
from the endless attractions of the Champ de Mars 
and Esplanade des Invalides. It may be urged 
that distance will not prevent business visitors 
from finding their way to Vincennes, but this argu- 
ment will not satisfy those who have the misfortune 
to be located there. 





NOTES 
Mrinine anp Hanpuine Iron ORE BY THE 
Steam SHOVEL. 

THE sa: 209 prosperity of the iron trade in the 
United States is attributable in quite an appreciable 
degree to the discovery of certain mines in the 
Mesaba range in which the ore can actually be dug 
by a steam shovel. But little blasting is needed 
in these mines, and that only to loosen the material 
ready for the shovel. The mines are open cuttings, 
and rails of standard gauge are laid right into the 
workings. The character of. the ore is well illus- 
trated by the fact that as many as 230 cars, each hold- 
ing about 25 tons of ore, have been loaded in 9 hours, 
and on occasion six such cats have been filled in 
12} minutes. The shovels lift from 3 to 7 tons at a 
time, a usual capacity for the bucket being 34 cubic 
yards. Considerable power is needed for working 
the shovel; a locomotive boiler having a shell 
56 in. in diameter being commonly used to supply 
the steam needed. There are generally three inde- 
pendent sets of engines, one of which does the 
lifting, another the slewing, whilst a third is used 
for forcing the shovel into the mass of ore. Such 
a shovel, fitted complete, weighs nearly 100 tons, 
and requires a crew of eight or ten men to work 
it. They are built almost entirely of steel or 
wrought iron ; cast iron being little used, even the 
castings being of steel. It is common to flitch the 





steel framing with wood, which renders the struc- 
ture much less readily deformed by accidental 
blows, though adding little to its statical strength. 
The whole is mounted on trucks fitted with wheels 
set to run on standard-gauge lines, and is self- 
propelling, generally by means of chain gearing. 
This can be disconnected at will and the shovel 
made up as part of a freight train. The shovel 
can be ‘‘dumped ” at a height of 17 ft. above rail 
level ; but when the jib is lowered, the height for 
travelling can be reduced to 14 ft. At the mines 
the wagons are handled and brought up to the 
shovel by a separate locomotive. The shovels 
have proved so satisfactory in working that they 
have also been largely used at mines yielding 
harder ores, but in these they are not used in 
actual mining, but merely to load wagons from 
the stock piles. They are similarly being now 
applied at the receiving ports on Lake Erie, for 
loading the ore into the railway wagons for trans- 
mission to Pittsburg and other tenting centres. 


Tue VIEILLE Montacne. 


This important continental company realised last 
year the heaviest profits which it has ever obtained 
during any one of the 63 years of its existence. 
This was due to the great advance in the price 
of zinc and lead, rough zinc having averaged 
241. 13s. 2d. per ton, as compared with 20/. 6s. 3d. 
ol ton in 1898, while the average price of lead 
ast year was 15]. 4s. 10d. per ton, as compared 
with 131. 4s. 9d. per ton in 1898. The company’s 
works produced last year 69,672 tons of rough 
zine, 58,369 tons of rolled zinc, and 7937 tons of 
zinc white. Notwithstanding the high rates current 
last year, the consumption of the metals produced 
by the company did not experience any falling off 
upon the whole. The zine industry received a 
check last year in America, but this is considered to 
have been due to local, special, and temporary causes 
which may not last very long; production would 
make a new start if the rates current in Europe 
offered a fair prospect of profit on export transac- 
tions. As had been anticipated by the council of 
administration of the Vieiile Montagne, coal and 
labour have both become dearer, and it is doubt- 
ful whether the rise will not be carried still 
further. The Vieille Montagne, notwithstanding 
the exceptionally large profits realised last year, has 
to luok forward to commercial risks and fluctuations 
in prices ; with the high rates now current compe- 
tition may threaten European markets, and, with 
lower rates, the margin between receipts and 
expenses would be greatly reduced. To find some 
happy medium for this state of affairs is the con- 
stant object of the administration of the Vieille 
Montagne. The company’s mines in Sweden have 
responded to the expectations of the administra- 
tion, and hopes are entertained that improvements 
which are being introduced into the washing works, 
will be attended with good results. A sulphuric 
acid factory at Baelen Wezell is in full operation, 
and the results attained have been so favourable 
that it is proposed to increase its importance. The 
company’s supplies of minerals are obtained in 
blende for the most part, and this necessitates an 
increase in roasting appliances. The exceptional 
profits realised in 1899 were partly attributable to 
improvements and extensions carried out in the 
company’s works of late years, as well as to the 
devotion of the working staff. The profit realised 
last year by the company is returned at 351,5451., 
increased to 351,808/. by the balance brought for- 
ward from 1898. Of this sum, 56,0201. was 
applied to the redemption of the cost of sundry 
new works, and 55,5041. was carried to the re- 
serve, which stood at the close of 1899 at 382,4581. ; 
there was also a contingency fund of 23,400]. The 
amount distributed in Sividends for 1899 upon the 
share capital of 360,000/. was 202,5001., the return 
realised for the twelve months was accordingly at 
the excellent rate of 56} per cent. per annum. 
Finally, a reliquat of 30921. was carried to the 
credit of 1900. The company has formed a savings 
bank for the benefit of its staff, and the balance 
to the credit of this bank at the close of 1899 was 
124,5261. An insurance and pension fund has also 
been formed for the benefit of the employés. The 
amount at the credit of this fund at the close of 
last year was 43,6901. 


Castines or Hicu-TEension BRONZE. 
The demand for castings of high-tension bronze, 
necessitated by the general use of high steam pres- 
sures, has led to the production of a number of allo § 
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all giving excellent results in the testing machine. 
It has, however, been discovered that much greater 
care has to be taken in the foundry than is neces- 
sary with ordinary gun-metal or brass work, since 
most of the alloys in question contain an unusually 
high percentage of zinc, and mixtures of this 
character are very sensitive to the slightest oxida- 
tion in the melting process. The French Admiralty 
specifications demand that castings of these high- 
tension bronzes should show an elastic limit of 
22,700 lb. per square inch (16 kilogrammes per 
square millimetre), an ultimate strength of 
49,700 Ib. per square inch (35 kilogrammes per 
square millimetre) and an elongation of 18 per 
cent. in4 in. The standard specimens are of cir- 
cular section, being .543 in. in diameter, and they 
are cut from actual castings, and are not merely 
specimen bars. Specimens showing a less tensile 
strength than 35 kilogrammes per square millimetre 
are accepted, provided that this defect from the 
standard is compensated for by increased ductility, 
though no specimen is regarded as satisfactory in 
which the strength falls below 42,600 Ib. per square 
inch, or in which the elongation is less than 
15 per cent. in 4 in. If over ‘one-quarter of 
the sample bars fail to pass the prescribed tests, 
the batch of castings is rejected. In addition to 
the above, the authorities also require that the 
absence of porosity in castings intended for 
steam fittings shall be proved by hydraulic pres- 
sure, which in different cases may amount to from 
142 lb. to 711 lb. per square inch. More recently 
drop tests have also been specified. The alloys 
used include Delta, Parsons, and Stone bronzes, as 
well as some mixture of Continental origin. Cer- 
tain mixtures used at the foundries of the Forges 
et Chantiers de la Mediterranée are described by 
Gauger in the Bulletin Technologique, together with 
some particulars as to the shop practice. The 
ferro-manganese bronze used is as follows : 


Parts. 
Red copper ... a 3 ee me 65 
Zinc... 33 


F erro-manganese containing 50 per cent. 
@. dhe see ees eee eee see 
A ferro-aluminium alloy, also employed, contains 





58 parts of electrolytic copper, 42 parts of zinc, 1 





part of lead, and 4 parts of ferro-aluminium con- 
taining 50 per cent. ofiron. A third alloy, con- 
taining both ferro-manganese and ferro-aluminium, 
is also in favour. Its composition is: Red copper, 
60 parts; zinc, 40 parts; ferro-manganese (with 
50 per cent. of iron), 1.5 parts; ferro-aluminium 
(with 50 per cent. of iron), 4 parts. All these 
alloys shrink considerably, and large gates and 
runners are necessary. . The moulds are either swept 
up in loam or, if complete patterns are used, may 
insand. The latter givés better finished castings, but 
the former is cheaper, especially for heavy pieces. 
The latter, when moulded in sand, require an addi- 
tion of horse droppings. tu the sand to insure that 
the walls of the mould shall be sufficiently porous 
to give a free escape to the gases. Smali moulds 
are best dried in an ovén, but this must always be 
started slowly, though once the outer surfaces are 
hard the temperature can be raised. With heavy 
castings the drying must, of course, be effected in 
situ with coke fires. When quite dry the moulds 
are faced with plumbago, ‘and it is best to 
allow a period of 12 hours to elapse between 
the final drying and the making of the cast. 
The heavy portions of a casting should be placed 
at the top of a mould. For light castings large 
runners are required to insure that the mould 
shall be properly filled. The metal is melted ina 
reverbatory furnace for heavy work, or in crucibles 
for lighter castings. In the former case, care is 
necessary to expose to oxidation as small an area 
of the molten metal as possible. The ingots are 
slowly raised to the temperature of melting, but 
this once reached the fire is forced so as to 
fuse the whole nearly simultaneously. When the 
metal is thoroughly liquified sample castings are 
made in chills. These are then broken and the 
quality of the metal judged from the fracture. 
Fresh zinc is added if thought necessary, and 
further samples taken, and the composition ad- 
justed till the desired character of fracture is 
attained. The alloy is then ready for pouring into 
moulds, prepared as described above. It is best 
to fill the ladle at a high temperature and let the 
metal cool there, until the proper temperature for 
pouring is reached, 





LOCOMOTIVE AT THE PARIS EXHIBITION. 


Tue very fine locomotive illustrated on this page 
is being shown at the Paris Exhibition by the builders, 
Messrs. Neilson, Reid, and Co., of Hyde Park Loco- 
motive Works, Glasgow. It has been constructed for 
the Central Netherlands Railway, to the designs of 
Mr. J. W. Verloop, the locomotive engineer of the 
line. The principal dimensions of the engine and 
tender are as follow : 





Cylinders, diameter ae oe ee 18 in. 

— stroke... “oo Sie es 26 .. 
Coupled wheels, diameter 7 ft. 04 in. 
Bogie ” ” 3 ” ” 
Coupled wheelbase v5 2a 
Bogie a RF bod a aS Bh 
Total 6 oat te ey he 
Tender se he ae BY pau 5 
Engine and tender wheelbase ... ce Mick OF oe 
Heating surface, tubes ... _... ... 1334.7 sq. ft. 

pe firebox 107.8 ,, 
a total ... bo .- 1442.5 __,, 
Area of firegrate ... an +. 23 8q. ft. 
Tender : 
Capacity of tank ... oa pa ... 3100 gals, 
Fuel space ... awe och iy ... 260 cub. ft. 
Diameter of wheels . 3 ft. 108 in. 


The boiler is fitted with Serve tubes, which experi- 
ence on the railway has shown to effect a saving in 
fuel of, at least, 5 per cent. Trials have been made 
of similar engines having Serve and ordinary tubes, 
and this has been the result attained. The firebox is 
of the Beipaire type. 

The loading gauge in Holland is somewhat more 
liberal than here, and hence the chimney and dome on 
the engine are of greater height than is possible in 
British locomotives having large modern boilers. The 
engine is of the full weight permitted by the Govern- 
ment regulations, and the strength of the permanent 
way. The slide valves are placed on the top of the 
cylinders, the faces porn inclined at acute angles, 
both to the vertical and horizontal planes ; the valve 
motion is direct through the ordinary link motion 
from the eccentrics. As the valves are not between 
the cylinders, these latter are closer together than 
usual, allowing bearings 9 in. long for the crank axle. 
The locomotive is fitted with the quick-acting West- 
inghouse brake, carriage heating apparatus, and 





Stroudley’s speed indicators. 
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NAVAL ENGINEERS. 
To THE EprTorR or ENGINEERING. 


Srr,—I hope you may be able to spare me a little more 
of your space for remarks on the question of Naval 
Engineers, in continuation, to a certain extent, of a letter 
from me you were good enough to print in your issue of 
March 30 last. Since that letter appeared, I have had 
the advantage of seeing various letters touching on my 
opinions, and also the able paper of Mr. Morison, one of 
the appendices of which was called, I think, ‘‘ A State- 
ment of the Claims of Naval Engineers.” It is, of 
course, impossible for me to say if that statement fairly 
represents the claims of the majority of engineer officers, 
as the framers necessarily do not advertise their names ; 
but I propose to take it as such. I am sorry to say that 
I have not the back numbers of your journal handy, so 
that Iam unable to quote chapter and verse for all I say ; 
and where I refer to statements made in various letters 
without giving the writer or date of issue, I hope your 
readers will excuse me from lack of courtesy, and put it 
down to my lack of time and your lack of s 

In your issue of last Friday (May 18) I find at the 
commencement of ‘‘ Hopeful’s” contribution to the dis- 
cussion the same tendency which I thought I saw in your 
leading article to which my former letter was more or 
less a reply: I refer to the idea that the executive 
officers are on the opposite side to the engineer officers, 
and resist their claims to recognition. Naturally any 

uestion must have two sides, but I hope and believe 
that the side against the engineers does not consist to 
any extent of executive officers, but mainly of officialdom. 
Of course there are some officers of the old school still 
left, but their influence is little when compared with that 
of ‘‘officialdom.” It is difficult to explain fully what 
this word means, or rather what I mean by it, but it is 
easy to note its effects. Take the case of the War Office: 
no one thinks of condemning the ordinary officers in 
regiments for the red-tapeism and incapacity which — 
there, or for the obstruction which met the demand of 
Army doctors for alterations in their position. Forma- 
lities, permanent officials, financial secretaries, Treasury 
interference, with many other concomitants, go to make 
up this well-nigh impassible quagmire; the only way to 
cross it is by a solid causeway slowly constructed of 
innumerable stones of agitation thrown in, and apparently 
lost in the black depths. No Government department 
ever initiates reforms, these come as the result of the 
pressure of public opinion, and in order to form this latter 
much toil must be spent in educating. 

I certainly did not mean to imply in my previous letter 
that I took a side opposite to that of the engineers, and 
I am sorry if that construction has been placed upon it. 
My belief is that most executive officers consider that 
engineers do not hold the position to which the import- 
ance of their duties entitles them, and, therefore, they 
are necessarily partners with the engineers in the agita- 
tion, though naturally more sleeping than active partners. 
The ordinary man does not get excited over an object 
with which he may have great ony but which does 
not intimately affect himself. hope I may hold with 
the general principles of most of the reforms advocated 
by the engineers, and yet consider some of the claims put 
forward as extreme, without being looked upon as a foe. 

If I may return to separate claims and grievances, I 
should like first to take that of titular rank. Most of 

our correspondents have written at length on this sub- 

ect, so that -_ opinion that this was a minor affair, and 

not conside by the majority of engineers, — to 
be of doubtful accuracy, in spite of the fact that—as I 
mentioned before—no engineer with whom I have spoken 
considered it worth agitating about. I would ask your 
correspondents if they consider that the military title 
by itself, without the power of punishing their men, 
would have the slightest effect for good in the matter of 
discipline, Personally I think not; yet in the converse 
case there can be no doubt that discipline would ba 
decidedly bettered. So long as the power is there, I do 
not see that a title matters in the slightest ; suppose the 
title of “lieutenant” were to be suddenly changed to 
that of ‘‘mate ;” surely no loss of authority would ensue 
if the power to punish were continued. Your correspon- 
dent ‘‘ Hopeful” writes more than a paragraph on this 
subject. He says I am in a fog on the question of “‘ rela- 
tive rank.” I must say } thought I had put my case 
clearly ; possibly it may be one of those fogs one reads 
about in collision cases at the Admiralty Courts, where 
the master of one ship could see clear well ahead of his 
vessel, while the other master could not see a yard in 
front of his nose. I —_— like to extend the simile 
further, and say that it usually happens that the one who 
was in the right had the best vision. : 

I do not agree with the definition of a combatant which 
** Hopeful ” quotes from a pamphlet by ‘ Vincet 
Veritas.” I should rather define a combatant as one 
who, in the course of his duties. has to place himself in a 

ition where his life may be destroyed by an enemy. 
With this view I hold that all who go down to the sea 
in ships of war are combatants—engineers, doctors, pay- 
masters, as well as the so-called executive or military 
branch; and that if it is a matter of justice that engineers 
should have the present mili titles, the other branches 
should be included, while if it is a matter of expediency 
in relation to discipline (which, as I have written above, 
I do not believe to be the case) the engineers certainly 
have far more claim, owing to the large number of men in 
their department. My allusion to the number of lieu- 
tenants there would be on board a modern ship (come 30 
in a flagship) was certainly not intended as a serious ob- 
struction to the alteration of title if necessity and justice 
demanded it. I would support the claim with pleasure if 
I imagined the alteration would do any food, or if—but 
imaginirg —I thought it would please the majority of 





officers concerned without doing harm. With regard to 
the doctors and paymasters, I do not agree that a reform 
cannot be just because there is no agitation, though very 
probably it will not be effected unless there is. To my 
mind there is a distinction, with a difference, between 
one holding civil rank in the Navy and a civilian. The 
one has duties, necessary enough on board, but which do 
not fit him to take command of a ship or fleet; of the 
other, I think a pomeenens official at the Admiralty may 

a good example. 

“Hopeful ” correctly surmises that I have never felt the 
shoe pinch in to rank at functionson shore. How- 
ever, his example of a volunteer captain is rather unlucky, 
as a lieutenant, Royal Navy, would, in nine cases out of 
ten, be —— in an inferior position to such an officer, 
though being, probably, in the same proportion of cases, 
senior tohim. The cause would be the same as in the 
case of the engineer—the rank would not be understood. 
Speaking personally, I do not know that such an incident 
would cause me great agony if it did take place, but there is 
small chance of its occurring, owing to my inborn dislike 
of functions, whether material or mathematical. 

I find I have written a lot about this titular rank, though 
I did not believe that it was a matter of importance ; but 
I fear that if the engineers place this demand in the fore- 
front of the battle, they may find that they have grasped 
the shadow and lost the substance. ‘‘ Hopeful ” says that 
surgeons and chaplains have always their ised pro- 
fessional titles. Is not ‘‘ Engineer” a professional title? 
Ihave never met a civil engineer who wished to distin- 
guish himself as a P.C. or a parson. 

_I think that for by iam of comparison with naval en- 
gineers, the Royal Engineers of the Army are almost as 
much on one side of the line as ibly my citation of 
Army doctors was on the other. The War Office authori- 
ties have attempted the impossible; a Royal Engineer is 
supposed to be capable of performing, for the Army, all 
the duties which are divided between the engineers and 
the executive officers in the Navy. The consequence is 
an elaborate system of subdivision. They get the cleverest 
men for this corps, and from amongst those who have 
ability as well as brains we obtain fine generals and 
excellent constructors of bridges; but, from the general 
run, I think that public opinion has it, we only get 
soldiers of inferior quality, or builders of weird houses, 
the cost of which rs no relation to the previous 
estimates. : 

I think I remarked in my previous letter that there 
was a reserve of engineer officers drawn from the merchant 
service as in the case of executive officers. I did not say, 
and did not intend to imply, that such a reserve was 
efficient. ws & percentage of these executive 
officers have the advantage of a few weeks’ training at 
Portsmouth, or possibly some months in a warship at 
sea, which the reserve ey gre officers do not get; but, 
leaving out these cases, I think an untrained engineer 
officer would be of more value in an action than an un- 
trained executive officer. The former might be placed on 
the main engines, or usual auxiliaries, with which he 
would be acquainted, under the constant supervision of a 
superior eye, while the latter would be in charge of some 
gon, or guns, cut off from the world with a weapon of which 

e would have no knowledge, theoretical or practical, and 
probably confused by incomprehensible orders down a 
voice-pipe. In Mr. Morison’s paper, I fancy, a com- 
ae is made between the number of engineers on 

rd such ships as the Oceanic and Lucania and those 
on board our battleships and large cruisers. I am quite 
of opinion that the numbers of engineer officers in our 
ships is not sufficient by any means ; but I do not imagine 
that anyone would consider the numbers should be equal 
to those of these liners. These greyhounds are forced 
for nto f yard of their long runs; whereas, even in war, 
it would only be in a very exceptional case that a battle- 
ship would be driven at highest tension for more than a 
few hours, while even a cruiser would rarely have to 
undertake a long run at full speed. Again, I am informed 
that some of these so-called engineers on board the liners 
are rather closely allied to the class of engine-room 
artificers in the Navy, as regards their technical attain- 
ments. There is another puint of view from which to 
look at this subject, which would closely affect engineer 
officers. Suppose, as one of your correspondents suggests, 
that there were a far larger number of comparatively 
senior engineers on board ships, so that complete 
command of the watch should never be given to an 
assistant engineer ; what would become of these senior 
officers when promoted? There would not be ships for 
all of them, so the only alternative would be half-pay, a 
state which is at present almost entirely confined to a 
very large proportion of senior executive officers. 

Another correspondent also suggested that it was 
almost wicked to trust the mighty engines of a large ship 
to a youngster just ont of Keyham, but it must be done 
eome time ; the same thing is done on deck, and a youn 
lieutenant may, and often does, have to take charge o 
a battleship in a fleet when his last glimpse of the sea 
was as a midshipman a year or more before from the deck 
of a sailing brig. 

There are some things that cannot be taught by words 
and books, the only instructor is responsibility, though 
this necessarily entails risk. I think a passage was 
quoted from a by Mr. Bullen, which talked about 
‘the chief engineer’s responsibility, which he dare not 
think of lest he should go mad,” or words to that effect. 
In my humble opinion this is not real life—it is too 
Kiplingesque, too much of the Adelphi style—I take it 
that any man worth his ealt accepts responsibility with 
positive joy, and would rather have it without extra pay 
than not at all. inly I have seen strong men 
changed to harmless dotards (especially in my own line) 
after accidents and blame, they were the unlucky ones ; 
but these changes were the effects of what had happened, 





not of the supposition that such things might happen 
before they actually did come to pass. _" 

The subject of promotion and responsibility almost 
naturally leads on to pay. It was perhaps rather rash of 
me to make the bold statement that ‘executive officers 
were worse paid than any others” without giving reasons 
and explaining the side issues which I considered. To 
start at the inning, I will first take the cost of educa- 
tion, as Mr. Morison’s paper gave it, as correct. It is, 
however, quite unfair to include the pay of a midsbip- 
man in the cost of education of a Naval cadet as that 
paper or one of your correspondents did; I think a 
midshipman is, ordinarily, well worth the 30/. or so 
bestowed on him by his grateful country. 

_He may be away slave-cruising, cut off from civilisa. 
tion for months together, in absolute command of life 
and death; he may be engaged in warlike operations, 
taking the same position as a lieutenant in a line regi- 
ment, and occasionally getting killed, as has lately hap- 

ed ; a midshipman is in command of every boat that 
eaves the ship and is of great use in evolutions. Pos- 
sibly your correspondent may think that a petty officer 
could do all these things better ; I have no doubt as to 
which I should prefer, and I think few executive officers 
would have. 

‘* Hopeful” says that “‘age for age” is the only fair 
way of comparison. I do not see that “service for ser- 
vice” is notas fair or fairer; this gives the executive officer 
some three years’ start of the engineer. Take the case 
of the ordinary executive officer, whose pay is approxi- 
mately as follows : 


Pounds per 
Age. Annum. 
16 to 20 Ae Gea Re abe ine 30 
3 eae epee me eta emf 
22 ,, 30 seek”, haan oak a ra 
30 ,, 34 ep! oadpa Geos. 


About one in three get an average of 45/. per 
annum extra after the age of 25. Some five years ago 
an average was worked out, and it appears that out of 
every seven boys in the Britannia only two ever became 
commanders, Allowing one of the seven for retirement 
early, death, &c., we see that only one out of every three 
lieutenants ever gets promoted. What becomes of the 
others? They drift up wg oe to 45, and then retire 
on @ maximum pension of . per annum. A com- 
mander gets 360/. per annum, and though there is no 
written law on the subject, has to spend anything from 
1001. per annum upwards, to eke out the Admiralty 
allowance of paint for his shi . A captain, when in com- 
mand of a ship, is fairly well paid, an admiral when in 
command of a fleet is well paid. Out of the ranks of 
commanders and captains a very large proportion are on 
half-pay at anything from 8s. to 16s. per diem ; nearly all 
the admirals are in the same plight. 

With engineers this is different, their early pay is very 
nearly the same as that of executive officers, generally ib 
is as follows : 


Pounds per 
Age. Annum. 
20 to 24... si iss ee ee ae | 
te ee Esa oa sie ee ace 165 
be so nes nhs 182 
219 


With also allowances or charge pay in the senior ranks. 


There is none of the promotion by selection which obtains 
in the executive branch, the process might be described 
as an automatic feed, and unless an engineer officer has 
made a very decided mistake he is bound to come up to 
about 550/. to 570/. including charge pay, &c., perannum, 
at 50 to 55, and then retire on a maximum of 450/. 
perannum. There is practically no gree od in the engi- 
neer branch—all ships in reserve or building have their 
chief engineers on full pay, and a considerable portion of 
charge pay. The inspectors and chief inspectors of ma- 
chinery are all employed on good pay. 

I think this is a fair way of looking at the pay of the 
two branches, and, in my opinion, the inferiority of the 
executive pay isclearly shown. Of course I do not wish 
to say that the pay of engineers afloat is equal to that of 
men of — ability ashore—I do not think it is—and I 
consider that in order to attract the best men higher pay 
should be given, and that the position of a naval engi- 
neer should be—as ‘‘ Hopeful ” says—considered a prize 
to be contested for. 

With regard to the subject of engineering and con- 
struction at the Admiralty, one of your correspondents 
took exception to my statement that to make these 
entirely independent two new departments would be 
required. I might inform him that these two | sub- 
jects are now only branches of the Controller’s depart- 
ment, where all the financial work is done, so that to 
separate them a complete reorganisation would be neces- 
sary and large increase of clerical staff. Of course my 
horror at the prospect of two new departments to pigeon- 
hole papers was not meant to be real obstruction to such 
a change if desirable. I think, however, that with our 
present financial system of yearly supply votes minutely 
subdivided, it would be found impossible to work a large 
Government office without a single definite head man for 
money matters. 

I find that I have covered so many acres of -o amg 
that I really must finish this letter. In conclusion, 
should like to say that I do not quite remember what I 
wrote in my former letter, and that if my views now 
appear to somewhat different on any point, your 
correspondents may take to themselves the credit for my 
conversion. However, I come erally to the same 
conclusions, viz., that the punishing of their men is the 
principal grievance under which officers labour ; 
that it is desirable that they should receive more pay, 
and that cverything should be done to make their branch 
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of the service more attractive. Probably in the fullness 
of time it may be found that the good of the service will 
render it possible to train youngsters for both executive 
and engineer branches at the same college, giving to all 
the same preliminary course, and, say, a year at sea, and 
then liberty to choose their own walk in life. I only hope 
such a scheme may be found workable. I must reiterate 
that I do not think executive officers are in any way 
enemies to the advancement of engineers, and that they 
would be happy to forward the main objects which the 
engineers have in view. Reforms must come some tim 
and I think that moderate discussions like the one carri 
on in your journal do much to forward them, but the 
necessity for any reform in a Government office or depart- 
ment has to be proved up to the hilt before any move is 
made in the way of carrying it out. 

LI®UTENANT. 





To THE Eprror oF ENGINEERING. : 

S1r,—In your issue of May 18, I was sorry to see in 
“ Hopeful’s” letter some remarks about an assistant engi- 
neer in H.M.S. Royal Oak, which seem to me both un- 
just and likely to do harm to his case. : 

Because ‘‘ Hopeful” is satisfied himself with the ordinary 
cut-and-dried explanation of the phenomenon in ques- 
tion, he need not sneer at another’s trying to get further 
to the bottom of it. Besides, his remarks seem to impl 
that ‘‘ignorance” is to be expected of “‘direct-entry ” 
engineers—an imputation which I think not only untrue, 
but more likely to raise discord among engineers them- 
selves than to further their cause. 


May 21, 1900. 


Yours truly, 
AMICUS. 





THE MARVELS OF ELECTRICITY. 
To THe EprTorn oF ENGINEERING. 

Str,—We are so materialistic nowadays that I regard 
the electrical enthusiast as a Heaven-sent high priest to 
relieve the gloom, and we all appreciate for the same 
reason the beautiful faith of mary of the votaries of this 
wonderful science in accepting implicitly the prophecies 
of the giants. I am thusdivided in admiration between 
Sir William Préece and ‘‘ P. H. W.,” who has a letter in 
last week’s ENGINEERING. Sir William, in the laudation, 
which constituted the James Forrest lecture at the In- 
stitution of Civil Engineers, told us of the electrical 
transmission of power from Niagara to Baltimore, and 
“Pp, H. W.” now writes to ask you to give details. — 

I am always ready to admit editorial omniscience ; 
so evidently does “P. H. W.;” but this is too large 
an order, for there is no such lengthened transmission 
of power as that mentioned. The fact is important, 
nl I hope you will publish it, if it were only for the 
reason that we may have a Bill promoted next session to 
utilise some of the waterfalls in the Highlands’ to run 
electric cars in Westminster ; and as I am not likely to be 
called as a professional witness, I hold the view that the 
idea should be nipped in the bud. 

Yours, &c., 
Great Harry-sTrert, 8.W. 





FORESHORE PROTECTION. 
To THE EpIToR OF ENGINEERING. 

S1z,—This branch of engineering, belonging to that class 
of works which are the more difficult because the prin- 
ciples upon which they should be carried out are not 
fully understood, are quite commonly undertaken with a 
candid abandonment of scientific inquiry as of no pro- 
bable utility, because of the extreme complexity of con- 
ditions, and of the difficulty of assigning any true value 
to those conditions, even if it were possible to define them 
with completeness. 

This attitude is, it may be, justified so long as a better is 
not apparent; but it is not unreasonable to hope that by 
a systematic collection of facts, as fully as they can be 
ascertained, relating to many cases, some few. principles 
might be adduced as a guide in designing works of pro- 
tection. This has indeed been done to some extent, 
notably by Mr. Wheeler ; but there is not much published 
matter upon the subject, and what there is does not supply 
such detailed information as to the conditions obtaining 
as to render such writings of the greatest use. It is in 
essence a difficult study to deal with in this manner; 
there is so much of which the expert may be aware, yet 
cannot convey to others, which can only appropriated 
at first hand, but cannot be on. 

It is little to be wondered at, under these circumstances, 
that there should be so many examples of partial or com- 
plete failure. Such works are°commonly experimental at 
the outset ; and, being so, it is not surprising they occa- 
sionally bear out their experimental character by disap- 
pointing the originators. 

In most seacoast towns—and it is generally at towns 
this problem arises—the difficulty of protecting the fore- 
shore is enhanced by a concurrent attempt to encroach 
on the sea, the front line being pushed out beyond the 
original line of coast. ‘Whereas the natural’ slope from 
deep water to the shore may have been tolerably flat, 
Waves running in gradually wasting their energies, and 
finally breaking ; pushing out the high-water line, by a 
wall and groynes, compels the incoming waves to expend 
their force in a shorter distance on a steeper face. If 
there is one principle which above any other may in this 
connection be stated with confidence, it is that stability 
of the stade increases with flatness of the angle of slope: 
& variation of which principle is evident in the statement 
that the flatter the slope at which groynes are constructed, 


the more readil i 

buil dupe Meee and the more permanently will they 
; This, broadly, appears to be the idea upon which the 
ate Mr. Case dealt with the protection of the mage 


wall in Kent, and to which Mr. Winn refe in your 


issue of May 11. It is a safe principle ; but is not likely 
to commend itself in the particular instance to which Mr. 
Winn considers it applicable, viz., the Hastings frontage. 
By flattening the slope of the foreshore, it would without 
doubt be rendered a more reliable protection to the pro- 
menade walls, and the extreme variations of level on the 
two sides of each groyne might be reduced; but this 
flattening of the slope would be accompanied by an incon- 
venience in the beaching and working of the yachts, which 
would in one important respect be rendered less easy. 
With a steep , the yacht owners can work their boats 
out and in ; can discharge their freightz of holiday-makers, 
and take in another set, and quickly get afloat again, in a 
way which could not be managed with a long flat fore- 
shore ; and it is probable this consideration has to do with 
the disinclination of the Hastings authorities to modify 
their present works. In any case, it could hardly be 
prudent to — the lighter system of paw iy used at 
Dymchurch. Hastings is more exposed, and liable to 
sudden and violent attacks on its shores, which in a single 
tide may, and sometimes does, shift many thousand tons 
of shingle, not along the shore simply, but out into deep 
water, from whence it may come again as unex- 
pectedly later on. If this happened where light and 
shallow groynes were used, these would be washed away, 
and it would be necessary to begin all over again, with, 
in the meantime, no protection or means of collecting any. 
True it is that this is less likely to hap with a flat 
shore, but cannot be relied upon not to happen, to the 
extent of adopting any but permanent works, w ich would 
remain —— with or without the shingle intended to 
be collected. i 3 

It is, perhaps, a pity there is no central authority to 
deal with or control the conduct of such works. If this 
existed, it is probable that records relating to foreshore 

rotection would be systematically gt er the matter 
eeu more completely understood. There are enact- 
ments to safeguard riverside dwellers from the acts of 
those higher up or lower down a stream. There are laws 
to prevent the fouling of the air by smoke, or by noisome 
emanations from factories; but there is nothing, so far 
as I am aware, to prevent a sea-coast town putting in 
works which shall completely cut off the supply of shingle 
to a neighbouring town, needing it as much or possibly 
more. The Board of Trade exercises some control, but 
not in the particular manner suggested, which is, by the 


way, no new proposal. 
May 14, 1900. 


FRACTURES OF STEEL SHAFTS. 
To THE EDITOR OF ENGINEERING. 

Srr,—I learn (with some delay, indeed) that at the 
meeting of the Institution of Naval Architects, held on 
April 6 last, Mr. Milton made some remarks upon m 
paper ‘‘On Mysterious Fractures of Steel Shafts,” whic 
were quoted as follows in your issue of April 27 (page 
538, first column) : 

‘Mr. J. Milton tted that there were no steel- 
makers present, as . Schanzer’s paper was of a 
metallurgical character. There was one point, however, 
on which the author had come to conclusions that would 
not be supported by a great many engineers. Speakin 
of the composition of the shaft, he had said that a hig 
percentage of phosphorus was not reached, the mean being 
0.092 per cent., the minimum 0.082, and the maximum 
0.101. This, Mr. Milton thought, was wrongly described 
as not high in phosphorus, it being about double what 
engineers think reasonable in shafts.” 

am not aware whether the preceding sentences repro- 
duce in full the text of Mr. Milton’s remarks, which I 
shall know before long. But in order not to delay my 
reply any longer, I beg to state that I never made the 
assertion put to my charge by Mr. Milton. 

I never wanted to question the general opinion that a 
phosphorus percentage of about 0.05 per cent. ought not 
to be su d in a good steel ; and I really cannot guess 
how a different opinion could be derived from my paper, 
if not by misinterpreting the following sentence (ENct- 
NEERING, April 27, 566, second column): — 

‘Nevertheless, the high percentage of this element 
(phosphorus) which was found at the periphery of the 
shaft dealt with by Professor Arnold, is never reached in 


Yours truly, 
W. H. T. 





the other shaft, which shows a mean phosphorus per- | Hill 


centage of 0.092 per cent., the minimum being 0.082 and 
the maximum 0.101.” é S 

I thought, however, the meaning of this passage to be 
very clear; it ey establishes a comparison with 
another steel shaft still higher in phosphorus (maximum 
0.167 at the periphery of the shaft); but nothing is said 
to justify the surmise that I did not consider 0.092 per 
cent. as a very high phosphorus percenta; On the con- 
trary, itis expressly and repeatedly described in my paper 
as a high phosphorus percentage, as may be seen from 
two passages I am going to quote: : } 

The conclusions of the paper in question begin justly 
with the following words: _ , 

‘*From the above comparison of the properties of the 
two shafts referred to, it is to be clearly seen that there 
are but two features common to both metals: 


“9. High phosphorus percentage (though in the shaft 
Se: Be ot me, the said element was far from reaching 


the high amounts met with in the shaft referred to by | firs 


Professor Arnold).” . y 
Though this quotation seems to me quite conclusive, 
I must, however, ask leave to refer to another passage 
( 556, third column), where the dangerous action of 
the phosphorus met with is still explicitly mentioned : 
‘*Let us now consider the second disease noticed in the 
shaft (the shaft in question is precisely that alluded to by 





Mr. Milton as having an average phosphorus percentage 
of 0.092, &c ) ; the high phosphorus percentage. 


“‘It might possibly be advanced that in both shafts 
aren woe brittleness was the chief cause of the fracture, 

hosphorus brittleness may certainly have played a 
even with the shaft forming the object of this paper (¢.¢., 
that alluded to just now), the phosphorus contents of the 
latter being ——. excessive, though consider- 
ably lower than in the shaft examined by Professor 
Arnold. But, on the other hand, the deleterious mecha- 
nical effect of a structure, such as has been described 
above, can by no means be overlooked ; and is moreover 
proved by the presence of hair cracks largely dealt with 
in this paper. Therefore, I think that the importance of 
the stratified structure, as a cause having induced brittle- 
ness in the shaft refi to, is by no means impaired b 
the fact that another cause of brittleness, viz., hig 
phosphorus, was present in the metal.” 

To call 0.092 per cent. of phosphorus undoubted] 
excessive, and to describe it as a disease of the meta 
and as a cause of brittleness, does not mean, I think, 
that 0.092 per cent. is not a high phosphorus percentage, 
only because you remark that phosphorus was still 
higher in another steel. 

As to the statement that besides high phosphoru 
another cause of brittleness (viz., the stratified structure 
was met with in the same metal, I cannot see how such 
an assertion should in any way lessen the importance of 
phosphorus as a cause of brittleness in steel. 

IT even went so far as to suggest that the two causes of 
brittleness referred to might perhaps not be quite inde- 
pendent from each other, ¢.¢., that the stratified structure 
could possibly be caused by the high phosphorus Ao 
cen met with in the shaft under examination. This 
hypothesis, however, is not supported by sufficient experi- 
mental evidence ; but, in any case, what I wanted to ques- 
tion was, whether the high amounts of phosphorus found 
in the shaft were also the cause of the stratified structure, 
the dangerous influence of phosphorus (independently 
from the presence of the stratified structure) having been 
clearly admitted in the — quoted. 

Before concluding, I would call attention upon a typo- 
— error which was reproduced in ENGINEERING 

rom the proof sheets of the original article. 

As may be seen by comparing the res contained in 
Tables III. and IV., the maximum amount of sulphur to 
be met with in the shaft examined by me was 0.038 per 
cent., and not 0.088 ; which latter, of course, would have 
been all but a very satisfactory proportion. 

Thanking you for the insertion of this letter, I beg to 
remain, 

Yours very truly, 

Rome, May 16, 1900. A. SCHANZER. 








THE WAR IN SOUTH AFRICA. 

To THE EpiTor or ENGINEERING. 
Sir,—Our anxieties are evidently coming to an end, 
and, as regards the war itself, everything is progressing 
asthe most exacting patriot could wish. The event of 
the past week is, of course, the relief of omg and 
we await the detail of the various actions which com- 
pleted it with the keenest interest. 

The defence of Mafeking has stirred the imagination 
more thoroughly, perhaps, than any other event of the 
war, and this, although its defence was a matter of very 
little importance, from a strategical point of view. The 
place was selected years before the railway came there as 
an outpost whereby to fend off Boer aggressions on the 
Bechuanaland Protectorate. For this purpose a site was 
chosen near the Transvaal boundary, and its defence 
sagaciously regarded. In consequence, Mafeking has a 
good water supply, soil easily converted into entrench- 
ments, and its to phy such that the town is not 
commanded by high ground within artillery range. 

The officer who made the selection must be con- 
gratulated. 

In addition to these advantages, the garrison has had 
the good fortune of being most efficiently commanded 
and officered. Furthermore, the Boer, as usual, has not 
distinguished himself as an pany pen bas aye He prefers 
to stand on the defensive, or in ambush, and to save his 
own dear skin to the utmost. It is true, however, that 
on Saturday, May 12, a severe assault on the town was 
delivered by the Boers, for the same reason apparently 
that induced them to assault Cresar’s Camp waa Wagon 
ill at Ladysmith on January 6, viz., that a relieving 
force was nearing the scene of operations, and it must 
have a to the Boer leaders as a case of ‘‘now or 
never.” The attack was consequently delivered, and 
foreign auxiliaries employed as far as possible. The 
defence of Mafeking for seven long weary months could 
never have ponents. br against an attack by an equal 
number of Frenchmen or Germans. It would all have 
been over in a smaller number of weeks. Probably five 
weeks would have been ample time for its reduction by 
a determined and scientific attack by sap and mining— 
mines and lodgements on their craters taking the place 
of the more usual effects by siege batteries. The on 
had plenty of dynamite, much of which they ruthlessly 
destroyed, as they did when they blew up the magazines 
outside Kimberley. 

a Ly and nat ig ey on ip peniboss ond 
rifies, and by means 0! rge charges of dynamite, the 
reduction of a plave like Mafeking should be an absolute 
certainty in about 36 days from the time of opening the 


t parallel. 
Hither the siege of Mafeking should have been executed 
properly, and with an evident determination to succeed, 
or it should never have been undertaken by the 
who possessed none too many troops in field, an 
could ill a the services of the investing force from 
other and far more important operations. 

From our point of view this siege has therefore been 
success in fact, but during every day of 





not only a t 
the war it Fas held a considerable number of Boers to a 
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mistaken and erroneous act of strategy. The same re- 
marks apply generally to the siege of Kimberley, and the 
_Dutchmen must now see how great was their initial 
error in the endeavour to capture these towns, rather 
than cai the war with all their concentrated energy 
into and through Cape Colony down to the very shores of 
the loud roaring sea itself. 2 

So, we have the last bam of the war terminated, and 
now it behoves us to cherish the women and children who 
went through the terrible ordeal, and to honour and reward 
the brave men. 

Whether Mafeking can now be utilised as an advanced 
post, and be then employed by a force advancing on 
Johannesberg or Pretoria on the route selected by Doctor 
Jim, is doubtful. 

The railway to the south is a wreck, and although the 
line to the north has been repaired by Colonel Plumer’s 
force to within a few miles of the town, it simply connects 
with Buluwayo, which cannot be ded ar a war base. 
Until the railway between Kimberley and Mafeking is 
oe the latter cannot, therefore, be loaded up as an 

vanced emporium of stores—and by the time this can 
be done we must hope that the war will be nearly over. 
In fact, everything now points to its speedy ending. 
The Boers are disheartened ; they are giving ground at 
all points, and the further they retreat the more do our 
forces automatically concentrate and get into touch one 
with the other. General Buller, in one of his recent des- 
patches, avers that the main body of rs who retreated 
on Lang’s Nek were a ‘‘disorganised rabble ”—the re- 
sult to be expected on irregular troops by a few reverses. 

On the other hand, our men are goes every week, 
The sickly have been weeded out by the hardships of 
active service, and are no longer at the front, where 
the better constitutions remain hardened by the work of 
war and in good training as the term is employed and 
meant by the athletic world. 

We really owe a great deal to athleticism as practised 
and fostered in English schools, colleges, and regiments. 

The British, the Australian, the American are the first 
athletes of the world speaking, generally—and not in 
reference to the tricks of a gymnasium, where the 
Germans ming lead the way. British, American, 
and Australian athleticism is distinguished by its endur- 
ance fully as much, or more, than by its skill. Rowing, 
running, and football may especially be instanced as 

uliarly adapted to encourage our youths to endure 
ong: sustained exertions with an untiring pluck. Thereby 
do we arrive in active service at such results as the 
recent successful marches vecregereey | on short rations 
and water) of entire regiments and brigades that have 
astonished the foreign attachés with Lord Roberts’ 
forces. Moreover, a day or two since we read of a 
march which caps everything of the kind, viz., the one in 
which over 100 Volunteers marched 22 miles in five 
hours without a single man falling out. Of course they 
must have marched light, such a feat being impossible 
even on a cinder path for men carrying kit, rifle, and 
ammunition, or about 4 cwt. in all. : . 

The determination to endure all and still go on requires 
oe pluck on a long and wearisome march than on the 

eld of combat where excitement lends such important 
assistance. 

In our coming invasion of the Transvaal, the three main 
columns of attack, whose heads are now located at 
Hoopstad, Kroonstad, and Newcastle, respectively, will 
not only support each other, although separated by such 
considerable distances, but this support will gradually be 
increased in intensity and effectiveness by an automatic 
concentration produced by a simultaneous advance on a 
——- objective, viz., the Boer force, which will, no 

oubt, collect to defend the two principal cities of the 
Republic, separated, as they are, by a distance of only 
30 miles. 

A well led, well organised, and well disciplined army 
acting on the defensive, might, under such circumstances 
and conditions find the one great opportunity of the war 
—and succeed in hurling back the invasion by attacking 
and oe each column in detail. A perfect army 
and a perfect leader might do it. But the Boers? No. 
The Boers who failed to capture a little isolated town 
after a siege of seven months are not capable of any such 
heroic strategy and feat of arms. —— are disheartened 
by retreat, discontented with their leaders, disgusted with 
the war, and deserting to their homes whenever — get 
achance. They have shot their bolt and it hit us hard, 
but ‘‘ Never again” must be the motto over our policy in 
the future. Rich as we are, we cannot afford to spend a 
hundred millions every third or fourth year to please 
either Mr, Kruger or Mr. Courtney. South Africa must 
be armed, drilled, and artilleried by loyalists. The Boer 
who loves to wollop his own nigger, to milk his own 
Uitlander, to practice with magazine rifle, and pur- 
chase Creusot guns, must be politely informed that 
these things are no longer permitted. Défendu de 
Pom-Pom ici must be the o-der of the day for many 
a year to come. The settlement which people are be- 
ginning so seriously to discuss in every parish meeting 
is in reality a purely military matter, and should be 
mainly decided by Lord Roberts before he leaves South 
Africa. When rh rights of the Uitlanders were bei 
urged to Mr. Kruger, he is said to have exclaimed, 
‘Never! I have the guns.” So, in an opposite and more 
beneficial sense, we should in future be able to say con- 
cerning the political rights of the wea erg for 
we have the guns,” and this applies to Ca lony 
equally with the Transvaal or the Orange State, In 
short, there must be a carefully organised military force 
for the whole of South Africa, under British control, the 
said force being Colonial in its consistency, entirely loyal, 
and, perhaps, thoroughly British. Its cost should be 
mainly defrayed by the colonies concerned by a tax on 
property, practically an insurance premium for the pro- 


tection of property against future disturbance by war. 
The B pee ny may then be allowed to cultivate the 
art talking much and very beautifully, hut doing 
little, and that little scurvily—just as we do at St. 
Stephen's. If they become i mom 4 excited no serious 
results would ensue, so long as ‘‘ we have the guns.” Any 
idea favouri forces, except as a portion of the 

eral South African army, should be nipped in the 

d. There must be one army, under one Commander- 
in-Chief—on similar lines to the organisation in Her 
Majesty’s Indian Empire. 

Faithfully yours, 


May 20, 1900. FiecpD OFFICER IN ’84, 

Norte.—In last week’s letter for ‘‘ Ladysmith” read 
** Ladybrand ;” and for “not with patriotism ” read ‘nor 
will patriotism.” 








PISTON RINGS. 
To THE Eprror oF ENGINEERING. 

Sir,—The enclosed sketch of improved Ramsbottom 
oo may prove of interest to your readers. It is a 
modification of the system illustrated by you last year as 
introduced by Sir John Durston, R.N., but is an im- 
provement thereon. Before describing the rings in detail, 
it might be advisable to state that, in the writers’ opinion, 
a Ramsbottom ring been one of the most successful 
introduced, but with the advent of higher etgerseg the 
tendency for the steam to pass round the rings has 

















increased. In the present arrangement, the spiral springs 
keep the rings out against the junk ring and piston flange 
respectively ; whilst what is claimed as an innovation, 
viz., the slight outward taper E, E causes the springs 
(aided by the initial spring due to the Ramsbottom prin- 
ciple) to keep the two surfaces A, A steam tight with the 
minimum of pressure. 

The writer is using these with very good results in 
pistons up to 33 in. in diameter. 

Yours truly, 
South Shields, May 14, 1900. G. B. R. 





THE ELECTRICAL EQUIPMENT OF SHIPS 
OF WAR. 


To THe Epitor or: ENGINEERING. 

Sir,—Your interesting article on the above subject has 
aoe wea my attention. There a to gh - several 
weighty reasons against transmitting power by electricit 
on Geond ships of war. . The first is that most naval cma. 
neers are unfamiliar with motors and d os, and that 
the ordinary unskilled men, so often in charge of auxiliary 
machinery, feel nervous in handling electric motors, more 
especially when they have once experienced the sensation 
of fetting an electric shock from such a machine. 

he second reason is that the insulating material used 

for electric machinery is of a perishable nature. Such 
materials as brown paper and shellac cannot stand fire ; 
and a comparatively slight conflagration, such as may 
occur at any time uring a naval battle, would cause an 
entire breakdown of all electric machinery around it, 
Thirdly, I may add that electric motors are economical 
only when worked at their maximum speed and power, 
that they must be regulated by inserting resistances which 
absorb the motive power instead of economising it, and 
that motors are easily destroyed when worked beyond a 
certain limit. i 

Why electric transmission of power should be used on 
board ships of war, when compressed air transmission 
offers an almost ideal solution of the problem, can to my 
mind only be accounted for by the great popularity of 
the former and to the general ignorance with regard to the 
latter form of power transmission. Compressed air used 





with return maine, in the manner recommended by me at 





the meeting of the Institution of Mechanical Engineers 
on March 22, and published on pages 405 and 408 of your 
present volume, is in every as economical as 
electricity, and it is a far more convenient form of trans- 
mission for short distances. Air compressors, with me- 
chanically moved valves, are now made to run as fast as 
electrical engines, they are reliable and work quietly and 
economically, Air-compressing plant for working all the 
auxiliary engines in any of Her Majesty’s ships can be in- 
troduced at a comparatively trifling cost, as it is not neces- 
sary to alter the existing machinery, and in many cases even 
the existing steam pipes could be utilised for compressed 
air. No new elements, unfamiliar to naval engineers, 
would be introduced into the already somewhat com- 
plicated modern ironclads, and the auxiliary engines 
could still, as before, be worked by the proverbial ‘‘ coolie 
with a bottle of oil.” The danger from steam pipes, 
which may now sp death and destruction among 
sailors and engineers, when broken during-a naval en- 
gagement would be reduced to a minimum by using 
compressed air, and the reduction in the coal consumption 
mentioned by — would certainly be as great for com- 
pressed air as for electric transmission. 

Trusting that this matter may elicit further discussion 
in your valuable journal, , 

I remain, yours faithfull 


3 ALFRED Hamenn, 
East Dulwich, May 14, 1900. 





THE EFFECT OF OIL ON SCREW 
PROPULSION. 
To THE EpiTorR OF ENGINEERING. 

Srr,—When recently carrying out some trials with a 
steam launch in a seaway, it su ted itself to me that 
an increase in propelling efficiency might be got by 
maintaining a coating of oil upon the surface of the water 
immediately above the ‘‘ screw.” 

I therefore had two canvas oil rigged up, one on 
each quarter, and the results (whic paociantely, we 
had no means of accurately measuring) all went to show 
that my surmise was justified. 

_ The sea was fairly smooth, and as upon transferring the 
oil bags to the launch’s bows, her speed apparently 
lessened, I assumed that the ‘‘ calming” effects of the oil 
upon the water through which the launch passed could 
not afford an explanation of its advantages when placed 
at the stern. ‘ 

I should be obliged if any of your readers who may 
have investigated this matter more fully, would give 
their views. 

May 21, 1900. R. M. K. 








PERSONAL.—Messrs. Kaye Parry and Ross, civil engi- 
neers of Dublin, have opened a London office, at 53, 
Victoria-street, Westminster, and have entered into 
ey with Mr. P. F. Mackenzie Richards, Assoc. 

. Inst. C.E., in connection with their English business. 





_ Coa In France.—The production of coal and lignites 
in Bac last year amounted to 2,742,389 tons, as com- 
pared with 2,500,654 tons in 1898. More than half the pro- 
duction of last erg was contributed by the province of 
Oviedo, which had an output of 1,604,028 tons for the 
twelve months. Coke was made in Spain last year to 
the extent of 521,901 tons, and briquettes were turned out 
to the extent of 382,666 tons. 





PUBLICATIONS OF THE BRITISH FIRE PREVENTION Com- 
MITTEE.—Two volumes consisting of collections of the 
papers and —— issued by the British Fire Prevention 
Committee, o: ad weg mg Pall Mall, London, have 
just been published. ost of the reports have been 
dealt with from time to time in our columns when 
first issued, but included in the volumes are certain 
papers dealing with important fires and with certain fire- 
proof constructions. One of the most interesting of these 
1s a paper by Mr. H. de B. Parsons on “‘ The ‘fall Building 
under Test of Fire,” which is reprinted from the Engi- 
neering Magazine. The prospect of a fire in one of these 
buildings, if inadequately protected, is appalling. The 
floors above the eighth or so are quite beyond the reach 
of the ordinary fire engines. One of these buildings, we 
may remind our readers, has no less than 33 storeys above 
the ground level, and is 424 ft. a Hence there is 
quite a large population in such a building beyond aid 
from ordinary fire appliances. Of course, when pro- 
perly designed, buildings of this character are pro- 
vided with their own fire equipment, having a tank at the 
highest point, fed with special pumps from the city mains. 
In addition to this, however, it is essential that all the 
steelwork shall be ypecnd protected, and where this has 
not been done, such buildings, when ex to fire, have 
been absolutely ruined in very short order. In the desire 
to save non-paying floor s it is usual in such buildin 
to have all stairways and elevators grouped in a single 
shaft. This naturally forms a regular chimney in case of a 
fire,and wercongas~ 5 cuts off the escape of inhabitants of the 
upper storeys. Nevertheless, Mr. Parsons considers that 
these tall buildings can be rendered reasonably safe, and 
gives instances in which they have been subjected to 
severe fires, and on the whole have gone through the ordeal 
very well. Another interesting — is a report of the 
New York Committee on ‘Fire fing Tests,” describ- 
ing their experiments on the loss of strength of steel and 
cast-iron columns when heated. A third notable paper 18 
an account by Mr. C, E. Goad of the principal conflagra- 
tions here and abroad during the decade ending 1599. 
The numerous reports of the British Fire Prevention 
Committee’s own experiments make up the bulk of the 
two volumes, and these of course contain matter of the 
utmost importance and interest to the architect and con- 
structional engineer. 
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THE PIERUCCI RANGE-FINDER. 

In the Rivista d’ Artiglieria e Genio, which is pub- 
lished in Rome, Artillery Captain Eugené Pierucci has 
described a range-finder which is distinguished by 
great simplicity, but the use of which requires two 
observers, each provided with the same instrument. 
One instrument is useless, This range-finder does 
not contain ‘any mirrors, the use of which Pierucci 
deprecates, and consists practically of nothing but a 
peculiar prism. The objection against mirror instru- 
ments, which are essentially goniometers, is that 
their accuracy depends upon the unaltered positions 
of mirrors, which are apt to become mutually dis- 
placed in the course of time. Even the Gautier range- 
finder, which is used in the Italian Army, Pierucci 
considers open to this and other objections which 
cannot be raised against his prism instrument. His 
prism is five-sided, and so constructed, as the adjoined 
diagram explains, that the incident ray a } and the 
twice totally reflected ray c d are almost at right 
angles to one another. The exact angle is, and must 
be, 90 deg. 31 min. 42.5 secs. The prism is suitably 
mounted, and may, for instance, be placed in front 
of the object lens of a telescope. is constitutes 
all the instrument. 

To use it two observers must co-operate. Supposing, 
each armed with a range-finder, they are at D, an 
wish to ascertain the distance DB. The two observers 
take their stand on a line x y, approximately normal 
tothe line B D. They face each other so that the 
prisms are placed with regard to one another in the 
positions indicated in the figure. The observers shift 
their mutual positions in a manner presently to be 
explained, until the first observer at A sees the image 
of B in the direction A y, in which he further per- 
ceives, by direct vision, the prism of the second 
observer. The latter has likewise to shift his position 








until at C the image of B and the prism of his fellow- 
observer coincide. When this result is attained, the 
triangle B A C will be isosceles, and the angle at the 
base will be the supplement to the angle mentioned 
above, i.c., BA C = BC A = 89 deg. 28 minutes 17.1 
seconds. In such a triangle the base is just one- 
sixtieth of the altitude. If then the length AC be 
measured, we know that the required distance is sixty 
times as great. 

As regards the modus operandi, let us assume that the 
two observers had stationed themselves the one at A, 
and the other at C, that is, the former too near to and 
the latter relatively too far from D. If observer 1 is too 
near D, he will see the image of B in the direction A 
B, that is, on the inside of his fellow-observer with re- 
gard to the object, and if the second observer is too far 
off, his prism will show him the image on the outside 
of the other observer. ‘To obtain coincidence the first 
observer must, under these circumstances, recede from 
D, that is, move back, and the other must advance. 
This rule also holds if the observers should have 
stationed themselves on a line which is not normal to 
BD, and may generally be stated thus: As long as 
the image appears on the inside of the other observer, 
te. between the latter and the object, the first ob- 
server has to go back; in the other case he has to 
step forward. Whether this rule can be easily acted 
upon can only be decided by actual experience. The 
multitude of pictures may possibly be bewildering, 
and the chances that both Er should keep still at 
the same Be) moment are naturally less than they 
would be if one observer ‘were alone concerned. We 
should not expect particular accuracy under these 
conditions, and any error made both in sighting and 
measuring would be multiplied by 60 in calculating. 
The base line is always Selativery short with this 
method. ed ge simplicity of the instrument which 
may be carried in the pocket is on the other hand a 
strong recommendation. We have, however, to say a 
Word on the novelty of the proposed mode of working. 

© modus operandi aie us as rather familiar, and 
ane to our issue of October 16, 1891,* we find 
that Colonel Weldon used his prism box range-finder 
na very similar way for predicting the range of 
a ne. -_ 





d | slight downw 


moving objects. He speaks of three observers, but 
the third is only to measure the distance between the 
real observers, who are provided with range-finders. 
Observer 2, Colonel Weldon a takes a posi- 
tion such that the object is reflected a little to one 
side of observer 1, whom he views by direct vision. 
As the object moves, its image gets nearer and nearer 
to observer 1, who, during the whole of that time, 
shifts a little to one side or the other, so as to 
his image constantly in a line with observer 2. Just 
as the image of the object gets very near observer 1, 
the other observer shouts ‘‘ Ready !” Weldon’s box 
contained three triangular prisms and a level. He 
had made successful experiments with his instrument, 
but we are not aware whether they led to further 
modifications of his arrangement, and whether this 
range-finder has become popular. Pierucci’s instru- 
ment would certainly appear to be simpler and han- 
dier, but his multiplier is 60, whilst Weldon’s multi- 
plier is 25. 





INDUSTRIAL NOTES. 

THE general state of employment during the past 
month, as shown by the fi sent to the Takeoe 
Department of the Board of Trade, remained good in 
most of the important industries, though in some a 
tendency was manifest. The figures 
are based on 2597 returns, 1782 of which were from 
employers, 653 from trade unions, and 162 from other 
sources. The trend of the chart line is slightly up- 
wards towards a larger proportion of unemployed, 
whereas at the same date last year it was towards a 
lower level. But the change is not great. 

In the 137 trade unions specially reported on there 
was an aggregate of 525,865 members, of whom 
13,075, or 2.5 per cent., were reported to be unem- 
ployed, as compared with 2.3 per cent. in the month 
previous, and 2.2 per cent. in fewer unions a year 
ago, with 30,369 members less than now reporting. 





As regards a in the various industries, 
it has continued good in the coalmining districts. 
** At collieries at which 449,372 workpeople were 
employed, the pits worked on an average 5.19 days 

r week in the four weeks, as compared with 5.24 

ays a year ago.” This sentence is quoted as given 
in the report, but, as recently pointed out, it does not 
mean that the men put in an average time of 5.19 days 
per week each. 

In ironstone mining ‘employment continues good, 
and the average number of days worked has been 
— than a year ago. The average number of 

ays worked by iron mines and open works, at which 
16,805 workpeople were employed, was 5.64 per week 
compared with 5.59 days in” the same month a year 
ago. Here again it must not be concluded that all the 
men worked that high average—only that operations 
to that extent were carried on during the four weeks 
taken for computing the average. It is desirable that 
this point should be made clear, as misunderstandings 
have arisen as to the interpretation of the references 
alluded to. 





In the pig-iron industry employment continues good 
and has improved. At the works of 116 ironmasters 
making returns 383 furnaces were in blast, employing 
about 26,073 workpeople, as compared with 377 fur- 
naces employing 25,841 persons in the previous month, 
and 380 furnaces, employing 25,039 persons a year 
ago. This shows an increase of only three furnaces in 
blast as compared with a year ago, but an increase of 
over 1000 persons employed at the aggregate number 
of furnaces. 

In the iron and steel manufacture employment has 
continued good, but showing a slight decline as com- 
pared with the previous month, yet continuing very 
much better than a year ago. At the 208 works 
covered by the returns, the number employed was 
82,780 persons; the total volume of er 
taking into account both the numbers employed and 
the number of shifts worked, diminished by 1.2 per 
cent. as compared with the previous month, but 
increased by 4.0 per cent. as compared with a year 
ago. It would seem that the decrease in volume was 
due to the shifts worked. 

Employment in the tinplate trade shows a decline as 
compared with the month previous, but it is still 
better than it was a yearago. At the close of the 
month 411 mills were at work, including those en- 
gaged in the manufacture of black sheets, as com- 
pared with 420 mills at the end of the previous 
month and 354 a year ago. The total number of 
persons employed at the date of the last return was 
estimated to be about 23,900. 





bear se smc in the engineering and metal trades has 
remained good, but shows a —— decline, due pro- 
bably to temporary causes. e proportion of un- 
employed union members in this group of trades was 
2.4 per cent., as compared with 2.2 per cent. in the 
previous month, and the same percentage in the same 


keep | of the month was 2.1 per cent., as com 


no actual falling off in employment, but local and 
temporary causes have led to aslight decline. Though 
the weight of new orders is not equal to what it was, 
the work in hand is still sufficient to keep the works 
in full swing. 

Employment in the shipbuilding p of trades not 
only remains good, but has im nA. gee find The 
proportion of unemployed union members at the end 
with 2.5 
per cent, in the previous month, and with 2.1 per cent. 
in the same month a year ago. 

In the building es there is further improvement. 
The eye ion unemployed in the branches reporting 
was 2.2 cent., as compared with 2.6 per cent. in 
the month previous, but at the same date a year ago 
it was only 1.3 per cent. In the furnishing trades ie 
there is further improvement in most branches, em- 
ployment being now good. The proportion of unem- 
ployed was 1.3 per cent., as compared with 2.4 per 
cent. in the previous month, but it was only 0.8 per 
cent. a year ago. 





Employment is not so good in the printing and book- 
binding trades—is not up to the usual average for the 
time of the year. The proportion of unemployed was 
4.1 per cent., in the previous month 3.6 per cent., a 
year ago ay 3 per cent. The paper trades have 
remained good, with only 2.1 per cent, of unemployed, 
2.2 per cent. in the previous month, and 2.4 per cent. 
& year ago. ' 

In the leather trades employment remains good. 
The proportion of unemployed was 1.7 per cent., in the 
previous month 1.3 per cent., a year ago 2.6 per cent. 
In the boot and shoe trades employment is, on the 
whole, fairly good. In the bespoke branch of the 
tailoring trades there is improvement, and also in the 
ready-made department, both being now fairly good. 

Employment continues good in the cotton industry 
in both bra pinning and weaving. In factories 
and mills employing about 81,700, females 97 per cent. 
and 94 per cent. respectively were in full employment. 
This is not quite equal to the previous report, but 
better than a year ago. A slight decline is reported 
in the woollen and worsted trades, but the hosiery 
branches are well employed. 

Employment at the London docks and wharves is 
not quite so good as in the previous month, but it is 
better than a year ago. In the icultural districts 
there is plenty of employment, as in some cases there 
are arrears of work to overtake, owing to unfavourable 
weather earlier in the year. 


There were 52 fresh labour disputes reported in the 
month, involving 31,181 workpeople, of whom 29,838 
were directly and 1343 indirectly affected. In the 
previous month there were 40 disputes, involvin 
10,049 workpeople ; and in the corresponding mont 
of last year 63 disputes, involving 13,741 workers. 
The largest dispute in the month was in the pottery 
trades, involving about 20,000 work le. Of the 
remaining 51 disputes, 21 were-in the building trades ; 
six in the engineering, shipbuilding, and metal trades ; 
five in the textile and five in the t rt trades ; 
four in the mining industries; five in the clothing 
trades, and five in miscellaneous industries. Settle- 
ments were reported in 41 disputes, old and new, 
involving 8538 re of which 14 disputes, 
affecting 3194 workpeople, were decided in favour of 
the workers ; eight, involving 2002 persons, were in 
favour of the employers; and 14, involving 2422 
persons, were compromised by the parties. Five dis- 
putes, involving persons, were subject to negotia- 
tion on certain points at the date of the report. 


Changes in the rates of wages, affecting 273,400 
workpeople, were repo’ in the month, of which 
total number 270,100 obtained advances in wages 
averaging 2s. 6d. per head for all affected: about 
3300 sustained decreases, oe 2s. OZd. per head. 
The net average result was equal to an increase of 
about Is. 54d. per head of the whole 273,400 work- 
people affected. The oe 20 increases were in the 
mining, textile, and uilding groups of industries. 
The decreases were mainly in Scotland, where the 
building operatives in certain towns submitted to a 
reduction in wages. But this was arrested in some 
districts by the action of the Society of 
Carpenters and Joiners. Changes affecting about 
3200 binges “ep were preceded by stoppage of work ; 
changes affecting about 2700 bese a took effect 
under sliding-scales; and changes affecting about 
132,500 were arranged by Conciliation 8 with- 
out stoppage of work. The remaining changes, 
affecting some 135,000 persons, were arranged by 
direct. negotiation between the parties involved, or 
by their representatives. 

Events in connection with the Amalmagated Society 
of Engineers for the past month are declared to be 
-uneventful, which means that no labour trouble of any 
consequence has arisen. The total number of members 
was 85,560, an increase of 31 in the month. The 
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2072; the former increased by 38, the latter decreased 
by 301. As regards superannuation, there was a de- 
crease from 3557 in the previous month to 3525 this 
month. It is not often that so large a decrease takes 
place within a single month. Attention is called to 
the Government Factory and Workshop Bill, which 
is condemned, as “‘ the proposals of the Home Secretary 
really go far to undo what has been done on behalf of 
labour,” and therefore members are urged to bestir 
themselves, either for drastic amendments or the re- 
jection of the measure. A member of the Chatham 

ranch has been re-elected on the Urban District Council 
for New Brompton at the head of the poll, Although 
there are no serious disputes on hand at the present 
time, there are five large districts in which members 
out of work are to see the local secretaries before 
accepting work ; otherwise, things seem to be going 
on smoothly in most districts. e district organis- 
ing delegates report from time to time what is being 
done. In some districts advances have been conceded 
in wages without any stoppage of work. In other 
cases there has been some friction, and in a few places 
disputes seem to be pending. But if trade continues 
busy it may be that the differences will be settled 
amicably, by negotiation or by a reference to a joint 
committee. In some parts of the Metropolitan dis- 
trict there would a to be less pressure of work ; 
in some instances there have been discharges of hands 
in consequence, 





The report of the boilermakers and iron shipbuilders 
indicates that this branch of trade is fairly good. The 
number on the funds was 2919, as compared with 3350 
in the last return. The unemployed would seem to 
have decreased from 1010 to 85%, on donation alone 
of that number the decrease was from 761 to 677, 
showing that, on the whole, trade continues favourable. 
The total on sick benefit decreased from 1722 to 1452, 
and on superannuation from 618 to 615. One instance 
is recorded of a member who received the 50/. bonus, 
after an accident. After some time, he thought he 
could again work at his trade, and repaid nearly all 
all the bonus, retaining his membership ; but he was 
unequal to the task, and had to succumb. He there- 
fore applied for a return of a portion of the bonus, 
which the council supports ; but as they have not the 
power without a vote of the members, it is hoped that 
the majority will be a significant one. The man’s love 
for his society, and for fair play, injured himself but 
not his union. ‘‘A large number of full squads of 
r.veters are wanted all over the Clyde and Belfast, 
and the council have decided not to allow exemptions, 
or to pay home donations to riveters or holders-up 
until the vacancies are filled up.” The council have 
issued this notice to all branch secretaries to pay no 
home donation to any person who refuses to go where 
work is to be obtained. In the Northwich district, 
the members have been conceded an advance, which 
brings their wages up to a nearer level with the 
rates of wages in the Manchester district. Several 
members have been dealt with for not paying their 
helpers ; such men deserve the severest penalty which 
the rules can impose. A total membership of 46,639 
is reported, and the accumulated funds have reached 
a total of 303,163/. 7s. 3d., the increase last quarter 
alone being 11,8327. 7s. 6d. The funds are still 
rapidly increasing, as the expenditura is much below 
the income even in the heaviest quarter of the year. 





The position of the engineering trades throughout 
Lancashire is one of general activity, the reports as to 
some branches being more satisfactory than they were 
a few weeks ago, as to the outlook. In some special 
branches the activity recently reported is fully main- 
tained, with no indication of a falling off in new work 
coming forward. As regards railway work, locomo- 
tive building, wagon construction, and general per- 
manent way plant, there is still a pressure of work 
going out. Stationary engine builders, recently re- 
ported to be slackening down, are for the most part 
exceedingly busy, especially in the supply of plant for 
electrical developments. Boilermakers report orders 
coming forward in ample quantity to replace old con- 
tracts being completed. Ironfounders are busy, as 
also are smiths and strilers. In the machine-tool 
branches there is not, perhaps, quite as much work 
coming forward, and it is said that some firms are 
completing their contracts faster than they are being 
replaced. Some other branches complain of the same 
thing. But these may find that orders are ready to 
be placed as soon as early delivery can be guaranteed. 
The general position is one of unabated activity all 
round, which has not been in any way appreciably 
affected by the lessoned weight of new business appa- 
rently in prospect. The returns of trade unions 
out this in all respects, especially as regards employ- 
ment. In the Wenthasher and Salford districts 
branches of trade unions, with 22,772 members, report 
554, or 2.4 per cent. unemployed from all causes, 
which is in excess of the previous month, but local 
causes may have caused the increase. Engineers 


report trade as moderate, as do also the boilermakers 





and braziers in the sheet metal branch 3 all other sec- 
tions report trade as good. 





The iron and steel trades in the Wolverhampton 
district continue steady, both as to demand and 
prices. But customers are fairly well supplied at 
present, and merchants having either replenished 
their stocks or arranged for supplies, there is little 
disposition to speculate forward, as they are doubtful 
whether there will be any lowering of prices in the 
near future. There seems to be every prospect of 
continuous good trade for some time to come. It is 
reported that numerous contracts are awaiting accept- 
ance for engineering and bridge-building material to 
meet requirements in South Africa, as soon as events 
will justify such acceptance. As pig iron is being 
acquired as fast as it can be produced, and, as the 
wages of puddlers and others show no indication of 
abatement, but rather the opposite, there is little 
prebability of any material change in wages this side 
of. the September quarterly meetings, when the 
autumn rates will be settled. Makers of marked 
bars appear to have difficulty in meeting the demands 
of customers at the full basis rates, and unmarked 
iron has recovered from the recent partial decline. 
Most other qualities and kinds fairly well maintain 
their values. In the steel trade heavy orders are re- 
ported, activity being well kept up. The reports to 
the Labour Department state that the iron and steel 
trades in South Staffordshire, Kast Worcestershire, 
and Shropshire continue to be fully employed in all 
branches. Employment is reported to be moderate 
with engineers, but they have not a single member 
unemployed, according to the monthly report. 





The Birmingham iron market is reported to have 
been dull, but somewhat excited over the relief 
of Mafeking. The effect on the. market, however, 
was not great from a business point of view. The 
general feeling is that orders are kept back in the hope 
of easier terms, but producers do not anticipate any 
decline in prices, nt refuse, therefore, to make con- 
cessions. ‘There has been a steady output of both iron 
and steel, and it is said that contracts are being 
worked off at a quicker rate than they are being re- 


- But this may be due, doubtless is due, to the. 


olding back of orders. It is fully anticipated that, at 
the next ascertainment of prices, the iron and steel- 
workers’ wages will be again advanced, which probably 
will result in a further advance in the rates of marked 
bars, and in strengthening the rates of unmarked 
qualities which had shown some weakness. It is 
thought that the federation scheme of the various un- 
marked iron associations will be formulated into a 
workable shape at the Manchester conference. Steel- 
makers continue to be well employed, but the pres- 
sure is said not to be so great as it was earlier in the 
quarter. As regards the general trades of Birming- 
ham it is reported that in ‘‘ branches of trade unions 
with 20,944 members, 505, or 2.4 per cent. were unem- 
ployed, as compared with 445, or 2.1 per cent.” in the 
previous return. Seven branches of the engineers’ 
societies report trade as moderate, and four as good. 
In the Engineers’ Amalgamated Society, out of 1411 
members, only 23 were reported to be unemployed 
from all causes. Toolmakers report trade as mode- 
rate, patternmakers, ironfounders, smiths, and 
strikers as good. At West Bromwich and Coventry 
employment generally in those branches is reported to 
be good, at Redditch fairly good. 


The conference of representatives of employers and 
workmen in the engineering trades on the north-east 
coast, which took * last week, ended in a refusal 
of the employers to grant the advance asked for of 2s. 
per week on time wages and 74 per cent. on piece- 
work. The employers offered in lieu of this a guaran- 
tee of no reduction for a year. The men offered 
arbitration, but this the employers declined, on the 
ground that there was no case for arbitration. 








The engineers at some of the Scottish collieries 
are demanding an advance in wages, the minimum to 
be 5s, 10d. per day. 


The Lanarkshire miners have inaugurated an eight- 
hours day, and, so far, no serious difficulties seem to 
have arisen, 








ROAD LOCOMOTION.* 
By Professor H. S. Hetz-Suaw, LL.D., F.R.S., 
Member, of Liverpool. 
(Concluded from page 666.) 
__ IV. Resutts anp Conciusions. 

IN considering the actual results which have been ob- 
tained by motor vehicles, we must make a distinction 
between pleasure vehicles and those for the conveyance of 

For the former, the actual cost of working is not 
any means the first consideration ; in a large number 
of cases, in fact, the cost is comparatively of small im- 





* Paper read before the Institution of Mechanical 
ineers. 





portance. Questions of comfort, durability, and safety, as 


well as freedom from liability to down, are the chief 
points to be considered. These matters can scarcely be 
summed up except as the result of lengthy experience, 
and now undoubtedly that experience is gradually | being 
acquired. Before this — is read, the most important 
trial that has taken p in this country of pleasure 
vehicles will have begun, in the form of a 1000-miles tour, 
undertaken under the auspices of the Automobile Club, 
More than 80 vehicles have entered in this competition, 
which is to take place over a large of England and 
Scotland. These vehicles, which will run over all kinds 
of roads, and in all weathers, will be under the same con- 
ditions, and the careful observations and records which 
will be taken of their behaviour will doubtless, give the 
most valuable opportunity which has yet been afforded 
for intending purchasers to form an opinion of their rela- 
tive merits. 

When we come to the question of goods traffie, the 
matter is of course entirely one of cost, including not 
merely the outlay, working, and upkeep, but deteriorati mn, 
which in road vehicles is exceptionally heavy. Extended 
trials of actual working are necessary for any final opinion 
of the relative merits of different types of heavy motor 
vehicles, and the author has fortunately been able to 
secure much valuable testimony of this sort on the subject 
(see Appendices). 

A great deal, however, can be ascertained by careful 
trials, such as those which have been undertaken on two 
occasions at Live 1 (1898 and 1899), since measurements 
and data can be obtained with a staff of observers for a 
limited period, which could scarcely be secured in conti- 
nuous working. The results of these trials have been 
given in the reports upon them, which, for the purpose 
of this paper, have been summarised and thrown into an 
entirely new form in Table I. (page 663 ante), a study of 
which will enable an opinion to be formed on many points 
of interest. 

Take, for instance, the fuel consumption of the Thorny- 
croft vehicle on the two successive trials, and it. will be 
noticed under the heading ‘‘ Fuel,” the consumption fell 
from 3.64 1b. of Welsh coal per net ton-mile of freight 
to 2.38 lb. of Welsh coal in the following year. Again, 
take the improvement in the design of the same vehicle 
as shown by the ratio of dead mean weight to freight, 
which fell from 1.29 in 1898 to 0.96 in 1899. In the same 
way, the performance of the various heavy motor vehicles 
can be compared by studying this Table, since the results 
were all obtained under exactly similar conditions of 
road and weather, and over exactly the same course of 
nearly 40 miles. The figures form a series of facts, the 
truth of which cannot be disputed, and of the practical 
value of which engineers will doubtless be able to form 
their own opinion. : . 

Table II. (below) is an attempt to give the various 
items of — for two motor vehicles, one carrying 
4 tons and the other 8 tons, the data being arrived at 


TaBLe Il.—Estimated Annual Expenditure. 

















| Weight of Freight 
Class of Work. ae F 
70 hours under steam 220 | 4 tons on, 8 tons 
Per Week { miles fully laden. self con- | on motor 
tained wagon and 
50 weeks per annum. wagon. | trailer. 
& £ 
Prime cost .. oo as oe 609 600 
Interest at 5 per cent. perannum.. .. 25.0 300 
Depreciation at 15 per cent. per annum 75.0 - 900 
Fuel—Gas coke at 163. per ton .. ee 50.0 75.0 
Water .. oe - eo oe - 3.0 4.0 
Wages .. Thee a * 91.0 110.5 
Repairs (labour and materials) .. 105.0 125.0 
Oil, grease, and waste... ss iy 10.0 120 
Insurances os <- : } oo 
e ‘ 


Rent, rates, and taxes 





Total per annum, exclusive of 


establishment charges .. 374.0 | 465.5 
Vebicle-miles per annum .. ve .-| 11,000 | 11,000 
Cost per vehicle-mile a mo ..| 816d. | 10.15. 
Net ton-miles per annum .. .| 44,000 &8,(00 
Cost per net ton-mile as er ee ed 
Cost, pad qo toe at “ 

in, bein; mes as costly 
se oske at'lée: per toa * esoa. | 168d. 


as coke at 16s. per ton .. na ‘ 





from a consideration of all the best types of motor vehicles 
at present in operation. This Table cannot, of- course, 
pretend to absolute accuracy, and many of the items will 
vary considerably in different localities ; but anyone can 
alter for himself any of the details, such as the w 

or repairs, and make the necessary corrections in order 
to form some conclusions of a practical nature. These 
results have been used in arriving at the motor curve, 
Fig. 53. 


Estimated Cost of Transport by a Motor Wagon carrying 
4 Tons of Freight. 





45 50 


— ———— 
Miles =. © ..| 20 | 5 | Bo | 35 | 40 | 

| | | j 
Pence .. | 390) 321 | 270 | ae 2.18 1.99 1.84 





In the data for obtaining the results for the above 
Table, 75/. per annum has been taken as the minimum 
amount for repairs, with an increment of 7.5/. for oe 
5 miles above 20 per diem. It has been assumed that the 
boiler is under fire for 70 mg * Per a a a oon, 
fuel consumption averagi gas-coke yur, 
with an anes of 2.51b. per hour for each 5 miles 
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above 20 perdiem. Saturdays are regarded as half-days,and 
only 50 working weeks are reckoned per annum. If a 
single-trailer carrying another 4 tons of freight be added, 
the costs per net ton-mile are practically reduced by one- 
half; if only half the net ton-mileage is obtained, i.c., 
equivalent to 2 tons of oa throughout, the costs per 
net ton-mile are practically doubled. _ 

The next way of estimating the cost is naturally to try 
and arrive at some comparison of the cost of the motor 
wagon with that of the railway. ; 

The following are the general figures which have been 
abstracted from the Blue Book of 1892,* and from this 
the railway curve, Fig. 53, has been plotted, and this 


Fu COST OF TRANSIT BY RAILWAY AND BY 
50 


IN MILES PER DAY 


LENCTH OF JOURNEY 





1 o.@ 5 6 Se 9 0 4 


acho PENCE PER NET TON MILE 


must be considered in connection with the motor curve on 
the same figure. : ety : 
Now it must be remembered that, in considering this 
comparison, the costs per net ton-mile are assumed to 
take the place of railway charges added to cartages, 


Comparison between Railways and Motors. 


Miles oe ee es A 10 | 20 30 40 5) 





Railway (pence per net ton-mile) 11.54| 7.18 | 5.62 | 4.84 | 4.37 
Motor) | 5:90| 8.90 2.76 2.18 | 1.84 





and not to include the receiving and delivering at d's” 
tances common to both. This point must be borne in 
mind, as a failure to appreciate it has led to more than 
one occasion of misunderstanding of the advantages of 
the motor vehicle, which it undoubtedly has over short 
distances. In one direction there certaimly does appear 
a field for profitable construction, namely, to make the 
motive portion detachable from the main body of the 
lorry or wagon, and capable of transporting itself for 
purposes of moving a similar wagon or lorry, which is 
waiting elsewhere. This would meet one of the greatest 
objections to motor vehicles which occurs in the deten- 
tion of the expensive part of the vehicle (viz., the motor 
and gearing) for long periods, during which the lorry is 
waiting to receive or discharge its load. This is analo- 
gous to the cause which has led certain shipowners to 
abandon steam barges in favour of the use of steam tugs. 
Something in this direction is apparently urgently needed 
in connection with motor traffic. RE 

Whatever value may be attached to the statistics of 
trials, the independent experience of those actually using 
motor wagons must have even greater weight. The 
author has been fortunate in securing from Mr. A. G. 
Lyster, the docks engineer of Liverpool, and Mr. John 
A. Brodie, the city engineer of Liverpool, and Mr. H. A. 
Hoy, the chief mechanical engineer of the Lancashire 
and Yorkshire Railway, statements concerning the use of 
the motor vehicles which they have now for some time had 
in operation. These will be found in the form of Appen- 
dices, as it is far better that the statements of gentlemen 
80 well able to express a sound, and at the same time 
impartial, opinion should be given in their own words, 
The two former have Leyland wagons, and the latter a 
Thornycroft wagon, and it will suffice to remark here 
that their testimony is unanimous in favour of these 
vehicles as comes with horse traction. The value of 
such testimony lies in the fact that these motor wagons 
are in each case not really employed to do a new class of 
work, but to take the place of a certain number of 
ordinary wagons. 

There is thus every reason to believe that the heavy 
Motor vehicle, at any rate, has before it a very important 
future, and it is gratifying to think that English engi- 
neers are well to the front in the design and manufacture 
of such vehicles. For instance, the details (taken from 
the report of the French trials) of one of the best of the 
Frenc heavy motor vehicles is given in Table I., viz., 
the Ds Dion, and the point specially to be noted is the 
very great tare weight of this vehicle, which exceeds so 
largely any of those of English design and mapufacture. 
This is no doubt to a great extent owing, not to any 
Superior virtue on the part of English makers, but to the 

tive restrictions of the Highways Act in this coun- 
try, which compel a maximum tare weight of 3 tons. The 
fact remains, however, that this limit 1s too low in view 
of the loads which are now expected to be transported on 
Wagons, 8 tons (and frequently 10 tons) being a common 
load on Liverpool lorries. Representations have been 
already made to the Board of Trade on this subject, 
which, it is hoped, will bear some fruit in, at any rate, 
& moderate relaxation of this tare limit, since it is found 
extremely difficult to obtain the necessary strength and 
durability with the lightness of structure required by the 
ton limit, even with the aid of such an expensive metal 
48 aluminium, 
ae eo special improvements — inpentione of the 
8 makers eng are pro a legitimately 
Protected by patents, all the essential features of the 
motor vehicle are absolutely free from restrictions as to 
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TABLE III.—One Weex’s Run or A THornycrort Steam Lorry, EMPLOYED BY THE LANCASHIRE 


Rartway Company. 

















ite 
Dare. Distance | Toad | Loads. | ia 
wb Pepa Carried. Steam. 
miles tons No. Are 
February 26,1900 .. ..| 15 10.16 4 13 
oS ce pay 7.59 3 13 
99: BEANO ak och eS 2 he ae 4 12.5 
Main 1,300 oo. 6s] a Ee 4 12.5 
» %190..  ..  ) Me | 8B 3 12.5 
0 8100... wf I | OS 2 9.5 




















| | Water 
Cote ; Coke Cox? | Water | Water | Water | Evaporated 
Used. | Mile. our. | Used. Mile. our. Pet — 
Ib. | Ih | Bb s. | gals. | gals Ib 
290 | 19.33 | 223 248 | 16.53 | 19.07 8.66 
$80 | 1641 | 21.53 | 249 | 14.64 | 19.15 8.9 
300 | 21.42 | 24.0 190 | 1357 | 15.2 6.33 
820 | 21.83 25.6 269 17.93 | 21.52 8.42 
270 | 19.28 21.6 184 | 1314 | 206 6.82 
210 | 17.5 . 221 166 | 130 | 221 7.44 





manufacture and sale, nor has there been any attempt at 
company promoting on a large scale with this class of 
vehicles. In this the history of the recent development 
of the subject bears a remarkable contrast to that of 
lighter motor vehicles for pleasure pu The posi- 
tion of affairs in regard to the latter has been brought 
forward in a remarkable paper* by the Hon. John 
Scots Montagu, P., on ‘The General Aspects 
of British Automobile Manufacture.” In this paper 
a thorough exposure of the iniquitous system by which 
the general public is defrauded by company promoters 
has m made in a most a and emphatic 
manner. Contrary to eral ef, the engineering 
profession suffers much by such practices. When 
there is a prospect of the healthy development of any 
engineering enterprise which has been gradually and 
carefully led up to by the successive efforts of many in- 
ventors, who have probably obtained nothing but loss and 
disappointment from their labours, an invention, more or 
less successful, which can be boomed, is made use of by 
the company promoter in such a way as to cause a pro- 
mising Industry to be looked upon for many years with 
suspicion and distrust by the general public. . It is, how- 
ever, satisfactory to know that the light motor car, in- 
cluding the oil engine, is as free to all engineers to 
oe as the corresponding branch of the heavy motor 
industry. 

Lockie at the whole question, it may be safely said 
that the motor vehicle has come to stay, and that its uses, 

th in peace and war will rapidly and enormously 
develop. The public interest which is now seen partly 
by the enormous number of patents taken out in connec- 
tion with the industry, partly by the great growth of 
literature on the subject, and by the formation of auto- 
motor clubs, is not a mere transient thing, and although 
the motor vehicle is at present still somewhat of a rara 
avis upon our roads, it may not be going too far to think 
that the coming century will see a development of loco- 
motion upon roads comparable with the development of 
locomotion of the railway in the century which, according 
to our individual views of chronology, is either past or so 


very nearly _ : 
In concluding this ps r, the author desires to acknow- 
ledge the services of Mr. Bibby, B.Sc., who has drawn 
nearly all the figures, which are in many cases entirely 
new. 


APPENDIX I. 


SraTemenT By Mr. Joun A. Bropik, THE Crty Enct- 
NEER OF LIVERPOOL, ON THE WORKING OF A LEYLAND 
Motor Wacon. 

After the trials of motor vehicles held by the Self- 
Propelled Traffic Association in May, 1898, the Health 
Committee of the Corporation of Liverpool decided to 
obtain a motor wagon, and ultimately ordered from the 
Lancashire Steam Motor Company, of Leyland, Lanca- 
shire, one similar in design to the vehicle which had been 
awarded the first prize of 100/. offered by the Society. 
The vehicle was delivered at the end of January, 1899, 
and has since been used in connection with the construc- 
tion of street works for the electric tramways, where it 
has been found very useful for the quick removal of 
materials. On account of the varying character of the 
work, much of it being over short distances, it has not 
been found possible to keep very accurate records of the 
weights of materials conveyed andthe distances travelled, 
but, generally speaking, the load has been from 24 to 4 
tons, and the total daily mileage from 18 to 24, and even 
30 miles occasionally. 

Where the work has been of a regular character the 
records show that good work has been done; thus in the 
week commencing March 6 the motors carried : 

March 6, three loads of 4 tons each, 3 miles loaded, 


3 miles light. , 

March 7, three loads of 4 tons each, 3 miles loaded, 
3 miles light. . é 

March 8, four loads of 4 tons each, 3 miles loaded, 
3 miles light. . 

March 9, four loads of 4 tons each, 3 miles loaded, 
3 miles light. : 

March 10, two loads of 4 tons each, 3 miles loaded, 
3 miles light. * 

March 11, two loads of four tons each, 3 miles loaded, 
3 miles light. 


This shows that during the week a net ton-mileage of 216 
was obtained, which at 7/. per week gives a cost per ton- 
mile of 7{4. : 

i cm in October, over a somewhat longer distance, a 
week’s work was as follows : , 
October 23, three loads of 2} tons each, 44 miles loaded, 
44 miles light. , 
October 24, three loads of 3} tons each, 44 miles loaded, 
44 miles light. : } 
October 25, three loads of 3} tons each, 44 miles loaded, 
44 miles light. 








s Aualysis of the Railway Rates and Charges Order 
firmation Acts, 1891 and {s92. 





October 26, two loads of 3} tons each, 44 miles loaded, 
44 miles light. 

October 27, two loads of 3} tons each, 44 miles loaded, 
44 miles light. 

October 28, one load of 3} tons each, 44 miles loaded, 
44 miles light. 

~— aa a net ton-mileage of 189, which at 77. works 
out to ° 
Tn a trial made for the purpose of comparing the motor 
with hired horse teams on day work on a haulage length 
of 3 miles, the results were as follow: 
Be oe four loads of 4 tons each, 3 miles light, 3 miles 


ed. 
Teams (each) three loads of 2 tons each, 3 miles light, 
3 miles loaded. 

This gives for motor 48 net ton-miles at 1/. 5s. = 63d. 
per ton-mile. 

This gives for teams 18 net ton-miles at 103. = 10d. per 
ton-mile. 

It should, however, be pointed out that where the 
haulage distance is smaller than 3 miles, the benefit 
obtained from the greater speed of the motor vehicle is 
much reduced, and it appears probable that on distances 
less than 1 mile the balance in favour of the motor 
vehicle would disappear. 

In connection with the use of this motor vehicle in 
Liverpool, it has been found that the main frames of the 
vehicle were originally of too light a section to withstand 
the strains thrown upon them when travelling at a high 
speed when fully loaded. Many days have been lost 
— to lengthened delays in replacing the main frames, 
and there has also been a further Joss of time due to the 
wheels requiring important repairs. Since these repairs 
have been executed the motor has given very little trouble, 
and, taken on the whole, the results have been very satis- 
factory. The cost for 12 months’ working, including 
wages, maintenance, repairs, and 1/. per week for depre- 
ciation, amount to 2437. 14s. 8d. 


APPENDIX II. 


STaTEMENT BY Mr. H. A. Hoy, Toe Cuter MecHAnicaL 
ENGINEER OF THE LANCASHIRE AND YORKSHIRE RalIL- 
WAY, ON THE WORKING OF A THORNycROFT MorTor 
Wacon. : : 

The Lancashire and Yorkshire Railway Pe a has 

had a steam lorry made by the Thornycroft Steam Wagon 

Company working since December 4, 1899. The lorry 

was used for town delivery from the een ’s Salford 

dépét, near Manchester, until February 10, when it was 
transferred to the same class of work at Great Howard- 
street station, Liverpool, where it is still working. 

The car has run satisfactorily, and has been found to be 

about equal to two one-horse lorries. As, however, it 

has been used on all classes of traffic to ascertain its 
suitability, the results obtained vary somewhat. It has 
been found particularly useful in taking loads of about 

3 tons on journeys where, owing to stiff gradients over a 

portion of the road, two horses would have ordinarily had 

to be sent. Whilst in Liverpool it facilitates delivery in 
allowing of a direct route being taken over ients 
which a horee-drawn lorry could only surmount by taking 

a circuitous route. 

Up to, and including March 31, the car had run on 

94 days, covering a total distance of 1033 miles, or 10.99 

miles per day, not including the distance trav in col- 

lecting loads in the goods yards. In these calculations 

Saturday has been counted as a full day, although the 

car has not usually on that day worked after 2.0 p.m, 

The total load carried has been 670.14 tons in 289 loads, 

giving 3.07 journeys, with an average load of 2.318 tons 

per day. During the 94 days the car has been in steam 

1021.5 hours, or 10.86 hours per day. ‘ 
Careful records have been taken of the coke and water 

used, and it has been found that 259.7 lb. of the former 

and 191.7 gallons of the latter are the average daily con- 
sumption, giving an evaporation of 7.38 lb. of water per 
pound of coke. This latter is obtained from the com- 
pany’s gas works at Horwich, being made from Wigan 
coal. It is found necessary to clinker the fire after about 
seven hours’ running, the operation about five 
minutes. The coke consumed has been 23.4 Ib. per hour, 
or 22.05 1b. per mile, whilst the water evaporated has been 

17.14 gallons per hour, or 16.15 gallons per mile. The 

figures have been calculated from the days on which re- 

cords were taken of both the water and fuel consumption. 

The results, day by day, of a week’s run in Liverpool 

are given in Table III. ; these will be noticed to be 

slightly higher than the averages given. This is due to 
the fact that on the first few days, both at Liverpool and 

Manchester, the results were not good, owing to the 

driver not being accustomed to the yards and the methods 


of working. . 

APPENDIX III. 
Srarement BY Mr. A. G. LysTER, THE ENGINEER-IN- 
Cur, Merszry Docks AND HARBOUR BOARD, ON THE 
Workixe or 4 Leytanp Motor Wacon. 


— 





* “ Automotor Journal,” February, 1900. 


This machine, which is a motor wagon designed to carry 
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TABLE IV.—EIGHTEEN TESTS OF OIL PASSENGER CARRIAGES AT RICHMOND IN SUMMER OF 1899 BY 


Fifty-mile run, Southall to High Wycombe. All using same 


JUDGES OF THE AUTOMOBILE CLUB. 


troleum spirit of 0.68 specific gravity ; cost taken at 1s. per gallon. English and foreign carriages, tabulated in order of merit 


of cost spirit per mile per ton of gross weight. Maximum speed allowed 12 miles per hour. Roads fair and dry. 


Table prepared by Mr. Bryan Donkin, Member of Council. 




























































































Gears Good on road. Steamer. Coke fuel, 10s. per ton 45 


\@ 4 ~- = 2 7 
au |@qt Moror S26 3 > he Cost oF = ' 
| : S,: Fs a | CYLINDERS. 83 + 38 Spirit. Ze z Remarks on Road and on Hill—50 Miles 2 
| Maker’s NAME OF $3 Say! ese |8.]¢ ht =) e Gear. Run. All Four-Wheel Vehicles. a 
ao |e ——$— $$ —$—$—__— = o |2 a . ss ie I - 
g | Om. CARRIAGE, okey -P-8 BoA ws | = 33 oA .| S Authority, Judges’ Report, 1899. 3 
6 | i's EQ\eo3 | Dis Ess a%| 2 g=2 Per | For 50 835 = € 
2 | 1S | se No.) meter, |Stroke. | 7a & |§a| & |SA5) mile. | Miles. |S 5 
Joe es a So Ses | cee — _ — —_— | 
| | i i No. d. jpts.s.d.| d. 
— ‘7 2 = P Sti Not very good on road. Automobile Association.| 32 
1 (Société Parisienne | 4/1140; 4) 2.75 2.25 1200 2) E | 10.5 | 0.30 10=1 3 | 0.265 | Pn. , rap yg a . lation.| 32 
2 —_—- Motor Company, 4 | 1.350; 2] 38.56 4.75 720 4| T | 122 | 0.36 |12=1 6 /|0.266| ,, | Wheels and chain _= — on hill and road. 5} horse-power| 18 
ndon 
< 7 } 3 12.0 | 0.36 |12=1 6 | 0.285 ; Stra Good on road. 12 miles per hour assumed,| 26 
3 |Delahaye .. i 1.260 | 2 4.33 6.30 750 E ’ P het araak Seater. pe 
s undone 6 | 1.480) 2] 3.56 4.75 720 4| T | 11.6 | 0.54 |18=2 3 | 0.365 | S.R.| Wheels and chain be Bob a, ae good on hill. 54! 19 
7 | 7 72 4] 7 | 120 | 0.60 |oo=26|0.421| ,, Ditto Good on road. Less good onhill. 12 miles per| 27 
5 |Motor sc ntnlnnton 5 ent 2| 350 | 4.75 720 , ; hour assumed. | Went taster. iia! fi 
len? : | onal we 7 it on road. not . 4 horse- 
6 |Daimler Company, Ger-| 4 | 1.380; 2) 3.44 4.56 720 4] T | 112 | 0.60 (20-26 | 0.435| ,, Ditto eo ogee A supply — power) 16 
many 
| 5 J 500 to 1000} 2] E | 12.1 | 0.42 |14=1 9 | 0.495| Pa. Wormwheels Good on road and on hill. 24 
H nodeek aad Lavasseur| 2 | 1.090 ‘ ste any 700 ,, 800 | 4| T | 12.1 | 0.54 |18=2 3 | 0.523| ,, | Wheelsandchain | Ditto ditto. ‘ 29 
9 Benz 4 1.100 2) 4.75 5.00 500 3] E | 12.3 | 0.54 |18=2 3 | 0.583 | S.R. Belt and chain Very good on road and on hill. Hewetson. 21 
10 |Benz |. -:. ..| 2 | 0.585] 1] 4.50 | 6.00 400 3| E | 12.2 | 0.39 |10=1 3 | 0.561 | ,, ___ Ditto on road, not good on hill. Hewetson. | 22 
11 DaimlerMotorCompany,| 2 | 0.625| 2) 3.00 4.75 750 2] T | 1L1 | 0.36 |12=16 | 0.578) Pn. Wheels and belt (Road very good. Hill good. 20 
| London | | = i hilland road. Automobile Associati 
12 |Du Croiset | 6 |1600; 2/| 4.50 8.00 650 3 | E | 13.9 | 102 |34=4 3 | 0.638 S.R. | Belt.and chain [Good on hillan - Automobile jation.) 34 
13 |Liége Works |} 2 | 0.890; 1] 8.75 5.00 900 3} E | 117 | 0.39 |13=1 7 | 1.000| Po. Wheels and belt — not good on hill. Automobile| 36 
| re 7 = 040 Ditto Not good on hill and road. 26 
14 |Marshall .. i 8 em 3 5.00 5.50 600 1/E 6.8 | 0.76 25 31/1. an i r 14 
15 pee + | 2 10.770; 1 5.00 6.25 800 3/E 9.5 | 0.84 |28=3 6 | 1.100 * Ditto greet og but not on road. Automobile) 35 
16 perme | 1 |0.163| 1] 275 3.00 1400 1] E | 11.0 | 0.18 | 6=09/1.110| ,, Cogs we —- on road fair. Automobile Asso-| 1 
17 |Vallée ee is ..| 2 |[0650} 2] 3.25 5.25 610 3] E | 117 0.78 |26=3 3 | 1.200) ,, Belts and chain |Good on hill and road. Automobile Association.| 31 
8 International Motor Car; 2 0.575 1 5 00 5.25 800 3/;E 8.7 | 0.72 |24=3 0 | 1.260 | S.R. Ditto Many stops on road. Hill fair. 23 
Company | } 
Taree Tests oN O1, Morors—Oner Post Orrick VAN anp Two Lorries ror Goops. Ricumonp, 1899. 20-MiLte Run. Sprrir as Above. Same Report, 
| | Load | | | | 
a | | | 
‘one. | 
19 | Detester Motor Company, 5 | 8.650 2| 4.81 6.12 540 3 T 3.8 | 2.40 |82=4 0 | 0.280 | Iron Wheels - eed to pata nominal. _— 42 
20 Dainie| a Company, 1} | 3.950) 4 3.56 4.75 800 4 | T | 6.0 | 1.80 |24=3 0 | 0.450/ S.R. Wheels and chain |Post Office covered van. Good on road. | 44 
London | » inal. | 
21 |DaimlerMotorCompany, 14 /| 2.140) 2 3.81 5.37 660 4/7 | 5.8 | 1.60 }22=2 9 | 0.750/ Iron Wheels Lorry. Good onroad. 6 horse-power nominal.| 43 
1 _ woh . a ompany | Motor Carriage Company. 
Two Txsts on Two Roap Steam LorrRigs witH Borer. For Goons. Ricnmonp, 1899. 20-Mit—E Run. Coat anD Coke. Compounp S1Eam Enarng. 
Same Report. 
| | Cost of Fuel. | 
| Per | For | | 
| | Mile. 50 Miles | | 
| | | d. s. d. | 


65 


29 ‘Bayley .. .. ..| 4 | 6680 ? 
0 
4 5.0 


f 
J) 
ye pane 2|{ 


83 =Thornycroft 


| Coke Coke 
50 | 2 - | 5.22 | 0.32 0 6} 0.050 | Steel 
oal Coal | 
440 | 2 4.45 1.05 1 9 |0.150; ,, 


| | 


” Good on road. Steamer. Coal fuel, 20s. perton. 41 


Turer Tests. —One Ov. Moror anv Two Stream Lorrizs ror Goops. BirMincHAM, 1898. RoyaL AGRICULTURAL Society. 46.8-MiLE Run 
PROCEEDINGS OF THE RoyAL AGRICULTURAL Society, 1898. 





{ |Daimler Motor Company, e | § 3.62 
24{ | aiondon call spirit) yt [249 | 2 lt S02) sr 
25 |Thornycroft (steam) .. 8 |688 2 { Fro} 5.00 

oe { Lancashire Company | f 8.00) 
}sa 6.54 | 2 i B00} | 600 


26) (steam) 


a paying load of 4 tons, has its engine worked by steam 
generated by liquid fuel. The service is of a very special 
character, consisting, as it does, in conveying mate 
from a central dockyard, where ae ee 
to the various parts of the estate where they are requi! 
for the works, comprising only comparatively short 
journeys, and returning with such loads as may be 
picked up for the yard or intermediate tions. The 
en is by no means, therefore, either constantly 
ful 

sheuter periods, according to circumstances at its sev: 
stages or points for discharging or loading, or else- 
where ; A altogether the conditions are extremely 
unfavourable for affording data which would be of benefit 
to firms whose work is of a more regular and uniform 
character. $ . ' 

The cost per ton-mile varies very largely according to 
the nature of the work, being as low as 3.4d. per ton-mile 
for the work done on a certain day, and at times very 
much higher, the average over the whole of the time 
worked giving a little over 9d. per ton-mile. — 

During the period to which this applies, viz., from the 
beginning of January to the middle of March, 1900, and 
providing a total of 52 working days, the actual working 
time was only 44 per cent. of the total. 5 

The work for which the motor n was obtained had 
previously been done by horses and carts, and no exact 
data are available for comparison with the new vehicle. 
In general terms, however, the cost for the work done 
has — much less than it would have been by horses, 
and, as regards despatch and convenience, which are 
often of greater importance in urgent work than direct 
cost of transport, the comparison is immensely in favour 
of the motor vehicle. — eS 

It has been very efficient for the purpose for which it 
was obtained, oa its working has been entirely satisfac- 


tory. No difficulty whatever has been experienced in 
manceuvring, but on one or two occasions, 


a heavy 





* E = Electric ignition ; T = Tube ignition. 


loaded or employed; it has to wait for longer or | j 











Cost of Fuel. | 
| Per | For } 
| Mile. 46.8 Mls. 

j | dq. ~ d. 
| Oil. 

700 4/.. | 7.82 | 0.45 1 9 |0.180) 5.R. 
| | Coal. 

5cO 0 | 6.20 | 2.10 7 6 |0.300| Iron 

Oil. 

500 3... | 6.48 | 2.38 9 8 gees o 
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Chain and gear 


Very good on road. Oil spirit, 74d. per gallon. 








Ditto Good on road. 1751b. pressure. Coal fuel for 
boiler, 20s. per ton. ’ 
Ditto Few stops. 200 Ib. pressure. Oil fuel for ae) 


43d. per gallon. 





t Pn. = Pneumatic; 8. 


snowfall some difficulty was found in starting. This, 
however, was soon overcome. 


APPENDIX IV. 

STATEMENT BY Mr. Bryan Donkin, MEMBER OF 
Councit, ON THE Trsts or Moror CARRIAGES AT 
RIcHMOND AND BIRMINGHAM. 

Table IV. (above) gives 26 English tests on car- 

—_ and lorries, made in the summer of 1898-9 by the 

judges of the Automobile Club and the Royal Agricul- 

tural Society, chiefly on oil motors, many of foreign origin. 

The first 18 tests were on oil engines, driving passenger 

carriages of various weights, at Richmond. The run 

was from Southall, near London, along the Oxford 
road and back. The same oil spirit was used in all the oil 

tests. The maximum s allowed on the roads was 12 

miles per hour, although in some cases it was exceeded. 
he roads were dry and in good order, but there were 

many hills ; a section of the route is given in the original 
report. Each = was tested separately for hill-climb- 
ing capacity on the Petersham Hill, Richmond, which has 

@ maximum gradient of 1 in 9}. 

A trained official attendant was in each carriage during 
the whole test. He noted all incidents, with causes and 
duration of stoppages, if any, and was also responsible for 
the measurement of the oil used, &c. The indicated horse- 

wer was not determined, as with these small motors it 
is very difficult to measure it ; when running on roads it 

varies much. The question is, therefore, how to obtain a 

comparative figure of merit as to quantity of oil used, and 

thus to compare these numerous carriages and lorries, of 
very various weights, sizes, types, speeds on roads, speeds 
of motors, difference of gearing, with one or more cylin- 
ders of various diameters and strokes. In this Table 
they are classed in order of merit of the cost in pence 
of the oil spirit per ton-mile run, of total running 

ight. This was also done for the Birmingham tests of 


R. = Solid Rubber. 


seems an excellent standard to adopt. This cost per ton- 
mile, which takes count of weight, speed, and price of oil or 
fuel, will be found in Column 13. The total weights 
varied from 1.1 ton to 0.57 ton. All these little motors 
run nominally at from 600 to 1400 revolutions per minute, 
but on the road this varied much. The cost of the oil 
spirit per ton per mile varied from }d. to 14d., the same 
being used throughout. The most economical vehicle 
ran at only one-sixth the cost of the least economical. 
This ratio of difference is very great, and the cause 
should be ascertained. : 

Tests 19 to 21 give three trials for heavy vehicles for 
carrying loads, made at Richmond by the Automobile 
Club, for a 20-mile run, the same oil spirit being used as 
before. Total running weight from sh to 2 tons. Speed 
on road, 4 to 6 miles an hour. The cost of the spirit 
varied from about }d. to #d. per ton per mile. Column 16 
gives the kind of reducing gear from the motor crank- 
shaft to that of the carriage wheels. : 

The next two tests—22 and 23—were on steam lorries 
for carrying goods, also made at Richmond during a 20- 
mile run. Each had a steam boiler and compou 
engine, and used coal or coke ; one weighed 6.6 tons and 
the other 6.9 tons, and ran well at a ~ yo of from 5} to 
54 miles per hour. The cost of the fuel per ton per mule 
works out very low. ots 

Tests 24 to 26 give three trials at Birmingham by the 
judges of the Royal Agricultural Society, made in 1898 
on lorries for poets during a run of nearly 47 miles. 
One was an oil and the other two steam motor cars. 
The weights varied from 2} to 64 tons. Speed on road, 
6} to nearly 8 mile per hour. The cost per mile per 
ton is here also very low. These few steam tests form 
a useful comparison with the oil motors. 


THE TELEPHONE IN ARGENTINA.—Messrs. Laborde and 
Co. have sii a contract for the construction of a tele- 











wei 
the Royal Agricultural Society by Professor Unwin, and 


phone line between Buenos Ayres and Rosario. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECOR 


ComprLeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 
number of views given in the Specification Drawings is stated 
"a case; where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, éc., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
ranch, 25, — Buildings, Chancery-lane, W.C., at 


the uniform of 8d. N 
The date of the adeorticoment of the a of @ complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the tance of a complete Specification, 
ive notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 
11,657. H. Leitner, London. Storage Batteries. 
are 


(3 Figs.) June 5, 1899.—The improved 
in a frame with — diaphragms between them, so that 
during formation the expansion which takes place in the active 





Fig./. 
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matter serves to render it more dense rather than to increase its 
bulk except to a slight extent only in the direction of the thick- 
ness of the plate. rp pee: ar A which it is proposed to attain this 
end isdescribed. (Accepted April 18, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


11,431. G. Livesey, London. Street Lamps. [2 Figs.] 
June 1, 1899.—According to this invention street lamps have 
three vertical bars to support the top, and these bars are un- 
equally spaced so that the pane of glass placed towards the roadway 





when the lamp is fixed is larger than the other two; the object 
of this arrangement being to prevent the formation of shadows 
in the roadway, where they are specially undesirable. (Accepted 
April 18, 1900.) 


GUNS AND EXPLOSIVES. 


1390. W. Lloyd W: London, (The Skodawerke 
Aktiengesselschaft, Austria.) Mechanism. [3 Figs.] 
January 22, 1900.—The objects of this invention are to prevent 
accidental opening of the breech when the gun is fired, to prevent 
firing when the breech mechanism is not completely closed, and 
to enable the gas check to be changed. When the breech block 
is closed, a projection on the lever that rotates the breech block, 
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t 
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rz 





and which is arranged to swing on the closing plate, en; ages in 
4 radially arranged portion of 3 groove formed fn the con end of 


the tube of the gun, and is retained therein by a locking hook, so 
Preventing rotation of the breech block. | The breech-block 


Operating lever is arranged to release, when the breech block is 
closed, & safety bolt which holds the firing pin in an inoperative 


aforesaid. To open the breech mechanism, all that is necessary 
is to press back the locking hook, and turn the handle in the 
directions indicated by the arrows in Fig. 1; these movements 
cause the safety bolt to be pushed inwardly, so as to lock the 
firing pin, and at the same time the —— on the swinging 
lever moves out of the radial portion of the groove formed in the 
rear end of the tube of the gun, so enabling the breech block to 
be rotated. The breech block is bored out to receive the firing 
tube of the gas check. The gas-check holder is under the pressure 
ofa spring, and it embraces the end of the gas-check fi tube, 
so securing the gas check in place. The eck holder is 
arranged in a bored-out recess in the breech block, and by press- 
ing it down the gas check is released. (Accepted April 11, 1900.) 

10,405. H.V. Simpson, Norwood, Surrey. Projec- 
tiles. [6 Figs.) May 17, 1899.—It is stated that considerable 
difficulty has been found in attaching the point or n of 
projectiles so that they will not become de ed durin flight or 
on graze, and the invention relates to a method of securely 
attaching such caps so that they will not become detached even 
on graze, also, as the cap need not be attached until just before 
the gun is fired, atime fuze may be inserted at the last moment. 
A ring of metal is cast around the point of a cast shot or shell, 





70,08, 


the open end of the ring not ;rojecting quite as far as the point 
of the projectile Wrought projectiles have a similar ring worked 
up in the metal or brazed or riveted thereto. Removable ca) 
are screwed into the rings or cups so formed, or they may 
fixed by a bayonet joint or by screws, or, in cases where no fuse 
is required to be used, they may be brazed in or forced in by 
hydraulic pressure. To meet cases where the use of caps is not 
desirable, the ring may be made separate from the projectile and 
can be attached to it whenrequired. (Accepted April 11, 1900.) 


9578. A. T. Dawson and G. T. Buckham, London. 
uick- un Mountings. [15 Figs.] May 6, 1899.— 
The gun is fitted to slide in a cradle in the usual manner, and the 
cradle is provided with trunnions working in bearings so arranged 
that the gun and cradle can together be withdrawn from the gun 
carriage. For heavy guns, training gear is provided at both sides 
of the gun, but the gear at either or both sides can be discon- 
nected, so that in case of disablement the mounting may be 
trained by tackle, and the elevation of these heavy guns is 
effected by a pinion —— from a handwheel) that gears with 
a segmental rack which projects downwards from the rear end of 
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the cradle. For light guns the training and elevating is effected 
by hand through an elevating and training handle at the rear of 
the gun, a screw clamp being provided on the gun pedestal. Be- 
peal the cradle of heavy guns are two recuperator springs, also an 
hydraulic recoil cylinder centrally cemngee | and communicating 
by a passage with a liquid-containing reserve tank whereby the 
recoil eylinder is always kept full. Heavy gun —— carry 
a front shield with diverging sides, alight inclined shield on top 
and a pair of guard plates at the rear, while light — we A on 
the forks of the mounting an inclined shield. (Accepted April 
11,1 

11,026. A, T. Dawson and G. T. Buckham, London: 
Breechloading Guns. [4 figs.) May 26, 1899.—This in- 
vention relates to means of extrac the cartridge-case from a 
breechloading gun, the breech closing of which is effected by an 
interrupted breech screw. For this purpose a bar is fitted to 
slide longitudinally between stops in one of the ae a 9 parts 
of the female thread formed in the breech to receive the breech 
serew. The front end of sliding bar has an upturned lip, 
which engages in front of the flange of the cnsteitge sat. & recess 
being formed in the gun to permit this. At the rear of the 








which engages behind a projection on the rear face 

of the breech screw. A slani pm, Seton © het © *, 
formed in the flange of the breech screw, allowing it to swing 
clear of the latch when the- unscrewing is completed, and the 
breech screw is partly eres ore the 

ne to = th Saeeh, tas hing ben'o taveea paves b 
screw to open the ly by 
the action of the screw a little to the rear, and by compl the 


sliding bar, and the plug may now be swung out of the gun. 
Owing to the slanting ap the 

until it receives a ‘‘ kick” occasioned by the land formed in the 
slanting gap, by continued 


6a 
sliding bar is formed a socket containing a vertical be gney latch the ectile, to be continuously su 


A handle is formed on | OF recess 
ve concentric with the afo 
the breech Ln 


unscrewing the slanting gap is brought to face the latch of the | 7 O72" i500 5 


means of the handle. When the cartridge-case is pushed into 
the chamber of the gun, the flange en; with the lip on the 
sliding bar, and carries it along with it into a recess formed in 
the gun to receive it. When closing the breech, should the ver- 


Fig. 1 






tical latch not be o} ite the entrance to the rae ner f gap in the 
flange of the bi screw, owing to the longitudi ition of 
the sliding bar, then the flange of the breech screw force the 
latch down, owing to the bevel on its rear face, and allow the 
breech screw to enter the gun. (Accepted April 11, 1900.) 


J. F. Meigs and R. P. Stout, South Beth- 


lehem, No ton, Pa. * an Cervengen. 
(9 Figs.] March 31, 1900.—The object of this invention is to so 
mount guns having wheeled or other portable and to so 
construct the latter that great stabi ty in firing will be secured, 
and weight be so reduced that a material gain in portability will 
be secured. The gun is placed in such position on the 7 
that recoil will pull or draw the points of support (the two wheels 


Fig. 1. 















re. 

and the trail) against the ground. The gun is mounted so that 
when fired the centre of the gun bore is in a line that, at a point 
below the axis of the wheels, intersects a vertical plane passing 
through the axis, and so that for transportation, the gun may be 
above that axis, to afford ample space beneath, for over 
obstructions. In the drawings the gun is in Fig. 1, shown in the 
firing position, but for transport it is disposed as shown in Fig. 2. 
(Accepted April 18, 1900.) 

(5 Fi 


7362. H. S. Maxim, London. Gas Figs.) 
April 7, 1899.—This invention has reference to a previous patent 
of the applicant’s for an invention relating to semiplastic 
obturating rings for projectiles. By this invention, in conjunc- 
tion with the semi; , there is provided a movable metal 
ring or disc on the base of the projectile, which, at the instant 
of firing, forces the said ema ic ring radially outwards 
the bore of the gun, then, as the projectile moves 
ong the bore, acts as af ery en bes piston to cause a quantity of 
wax or tallow, or other iy substance, contained in a cavity in 


y wy . 
Yy Wy 


VL 
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opie’ te he wit met 
or to the bore of the gun during the travel of the 


ij 
jectile the bore. For this purpose the diameter of the 


om of the projectile is reduced to form a circumferential cavity 
and the 


base algo has formed therein an inner annular 
resaid circumferential cavity, 

therewith by a series of transverse holes or 
extending h the outer wall of the annular 5 
and contributory devices are provided. (Accepted 


LIFTING AND HAULING APPLIANCES. 
9288. W. Jones, 








position until released by the closing of the breech block as 


eventual ed clears the latch, a the cartridge-case 
completely extracted by further withd 





can be Worcester, and W. Cook, Edin- 
rawing the sliding bar by| burgh. Davits. (2 Figs.) May 3, 1899.—According to this 
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invention, a thip’s beat, when in its inboard positior, as shown 
by dotted lines in the figure, is carried clear of the deck, keel 
upwards, upon bearers fixed to the ends of two arms formed as 
lattice girders, and fixed to a horizontal shaft carried in bearings 
provided in the upper end of two stanchions fixed to the deck of 
the ship a certain distance apart. This shaft has fixed to it at 
each end a wormwheel which gears with a worm fixed to a ver- 
tical spindle provided with a handwheel, the two vertical spindles 
being geared together by bevel gearing and a horizontal shaft, 
soas to operate together. By operating either of the handwheels, 





the lattice girder arms are turned from their inboard to their out- 
board position, shown by full lines in the figure, whereupon the 
boat becomes suspended by the tackle, which, in the inboard 
position, is used to hold it down upon the bearers. To afford 
safe and ready means of access from the ship to the boat when in 
its outboard position, and ready for lowering into the water, a 
platform or web of metal slots riveted to the lattice girder arms 
extends across along the lower sides of the arm, and thus forms a 
gangway, the lattice sides formed by the arms giving protection 
against risk of falling off. (Accepted April 11, 1900.) 


MILLING AND SEPARATING MACHINERY. 


10,360. H. Simon, Limited, Manchester. (H. Simon, 
Frankfort, Germany.) Grinding and Buffing Mill 
Rollers. [7 Figs.) May 17, 1899.—This invention provides 
means | which, it is stated, rollers of flour mills can be ground 
or buffed in situ, either parallel with the axis of the roller or at 
an angle thereto. The fixed shaft, which is often found placed 
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parallel to the rollers and equidistant from them, is utilised to 
tupport the apparatus, oran equivalent support is provided. The 
support carries an apparatus not unlike a small lathe, upon which 
the grinding or buffing tool is rotated by means of a flexible shaft, 

rhaps driven by a friction bowl in contact with the driving 
pulley of the roller machine. (Accepted April 18, 1900 ) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


8979. L. Gitingham. Kent. Roller and 
1 {17 Figs.) April 29, 1899.—Roller bearings 
and ball bearings are constructed so that the rollers or balls are 
constrained to occupy fixed positions in relation to one another. 
The cage for such a bearing is made wholly or in part of a 
metal or alloy having a Iting temp ure less than that 
which would destroy the hardness or temper of the rollers or 
balls contained therein. The rollers or balls are temporarily held 


6838s] 
1OLO Or 
1 se oe ek ge Bf 
1h, ee rae | 
OROZ5 |: 
26962 
|| Sod, & ood Tf 


OoZO0 
OSoseo 














in a mould in the relative positions that they are to occupy in the 
cage. The molten metal or alloy is poured into this mould, 
thereby casting the cage about the rollers or balls. In some cases 
the mould is rotated at a high speed during the casting operation. 
By this means a , a single casting, may contain the rollers or 
balls jally embedded and locked therein with only their 
opposite sides protruding and visible above the levels of the sur- 
faces of the cage, but all capable of rotation about their own axes. 
(Accepted April 18, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


10,260. H. Hocking, Li Feed-Water Filter 
Heater. [2 Figs.) May 16, .—A case of cylindrical form 
(and say vertically disposed), is common to the filtering part and 
to the heating part; and in the upper part, the filterin body, 
such as a cartridge of filtering material, is disposed and fixed ; 


the heating medium, say a coil or coils, adapted to have steam 
through it, is disposed ; and extending from this diaphragm 
or upper part to the bottom, or near the bottom of the lower part, 
is a pipe or conduit by which the water passing from the upper 








to the lower part has, before entering the lower part proper, to 
pass down to the bottom thereof. A by-pass is provided. A 
modified form having the filter at its lower end is described. 
(Accepted April 18, 1900.) 

22,236. F. von Grubinski, Warsaw. Superheater. 
(3 Figs.] November 7, 1899.—The object of this invention is 
to provide in a locomotive boiler fitted with superheating 
apparatus means for admitting steam from the boiler to the 
superheater, from the superheater to the steam chest for super- 
heating the steam; and to allow of disconnecting the super- 
heater when required. The steam chest is, for this purpose, 
divided by a horizontal plate into two separate chambers, com- 
munication being provided between them by ports in the 
dividing plate, which ports are arranged to be covered or un- 
covered by a sliding plate operated from an external lever. The 
superheater is connected with the upper chamber of the steam 
chest by a pipe not shown in the figure here reproduced, con- 





trolled by a valve, and it is also connected with the steam ane 
of the boiler by another pipe likewise provided with a controllin 
valve. To throw the superheater out of action the valve control- 
ling the delivery of steam from the boiler to the superheater, 
is closed and the parts in the dividing plate of the steam chest 
are uncovered so that steam passes direct from the boiler to the 
upper chamber of the steam chest and from thence to the engine 
cylinders ; when however, it is desired to work with the super- 
heater the ports of the dividing plate are closed and the valve 
controlling the delivery of steam from the boiler to the super- 
beater is opened, so that steam from the boiler enters the super- 
heater, and after it has been superheated, passes into the upper 
chamber of the steam chest whence it is led to the engine cy- 
linders. (Accepted April 11, 1900.) 

10,721. P. Bowie and W. Guildford, Glasgow. 
Marine Anti-Racing Governor. [2 Figs.) May 23, 1898. 
—A weighted lever is suspended from the top of the cylinder or 
in such other position as shall insure it falling into the true 
vertical plane when the ship is sailing with even keel. The one 
end of a jointed lever is disposed in such manner that it is all 
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but in contact with the lower end of the weighted lever ; the other 
end of the jointed lever is fixed to the throttle valve of the 
engine, and in its normal position freely permits of the throttle 














lever, due to such oscillation, will coms into contact with the 
lever, and so act upon the throttle valve as to cut off the whole 
or part of the steam during the period when the racing of the 
engine is likely to occur. A a 80 arranged at the end of the 
jointed lever which allows of the throttle valve being immediate] ly 
opened, when the pressure of the weighted lever is removed. A 
pair of guide-rods —— lateral strain to the weighted lever in 
case of rolling of the ship. Adjustable screw stops are a!so pro. 
vided to limit the range of oscillation of the weighted lever, 
(Accepted April 11, 1900.) 

10,436. J. I. Sherngerem, London. Water-Tube 
Boilers. [1 Fig.) May 17, 1899.—This invention has reference 
to boilers of the type described in the applicant’s specification 
17,809 of 1890, and is for the purpose of improving this class of 
boiler in respect of the uniform distribution of the combustion 
products throughout the whole length of the flues. Some of the 
tubes within each inner or outer flue are arranged to form, ex- 
cept at their ends, one or more close walls of tubes that divide 
the flue lengthways into p> samara that communicate with 
each other at their upper and lower ends through passages formed 
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by and between the upper and lower end portions of the tube 
after the manner of the inlet and outlet gg a ordinarily formed 
between the upper and lower ends of the tubes constituting the 
inner and outer walls of the flue, the arrangement being such that 
hot gases on entering the lower end of the flue through the lower 
in that wall thereof which is next the firebox, will divide, 
a portion of them — up the compartment of the flue next 
the firebox and the remaining portion passing through the lower 
passages in the intermediate close wall or walls of tubes and 
rising through the other compartment of the flue. (Accepted 


April 11, 1900.) 
VEHICLES. 


7270. G. Daimler, Cannstadt,Germany. Primary 
Driving Mechanism for Motor Cars. [2 figs.) April 6, 
1899.—According to this invention a foreshaft divided in two 
halves is employed, each half having keyed to it, at its outer end, 
a spur-pinion adapted to engage with an internally toothed wheel 
fixed to the respective driving wheel, and, at its inner end, a bevel 
wheel, the two bevel wheels gearing into two further separate 
bevel wheels mounted loosely on the motor-driven shaft. These 
two last-mentioned bevel wheels are each rigidly connected to 
two other bevel wheels, also loosely mounted on the motor shaft, 




















and both of which are in gear with two bevel pinions loosely 
mounted on a cross spindle fixed to, and carried by, the motor- 
driven shaft. With this driving mechanism, motion can be given 
to both wheels, and the splaying of the wheels will not interfere 
with the action of the driving mechanism, as both of = 
foreshaft can be inclined to the sides of the vehical, for, the beve 
wheels keyed to the foreshaft will constantly ley with the bevel 
wheels mounted on the motor-driven shaft, and, it will be noticed, 
that the gearing also forms differential gear to permit turning 
round of the vehicle. (Accepted April 11, 1900.) 


MISCELLANEOUS. 


P. Thompson, London. Treating Amor- 
e . Shscwneren March 29, 1899.—This invention con- 
sists in the treatment of the amorphous (non-poisonous) red phos- 
phorus, to render it available as a substitute for the =e 
inflammable but very poisonous crystalline yellow (or — e) 
phosphorus. The advantages of the amorphous variety of phos 
phorus in respect of its lesser inflammability and of its = 

isonous nature and freedom from noxious vapour are = 

Eaoen, but no satisfactory method of adapting it for use in A 
trially in the manufacture of matches and similar applications b: 
yet been devised. P rus is rendered suitable for tip- 
ping matches and other purposes by treating it with a relativ a 4 
small quantity of a hard inflammable hy rocarbon or car' : 
compound, such as anthracene. Red phosphorus is finely a 
or triturated under benzole, with the ition of a small ee 
tity of anthracene, and the liquid is evaporated ; the — . 
of red phosphorus which remains, it oder will then ~ — 
to form an excellent substitute, as te ready in yr aes 
bility, for the ordinary crystalline or yellow phosphorus, Beene 
having the great advantage of not giving off poisonous fu’ 
(Accepted April 11, 1900.) 
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valve a opened for admission of steam +o the engine. Any 
undue tendency to pitch of the ship will cause the weighted lever 





while in the lower part, separated by adisaphragm from the upper, 


to escillate from its point of suspension, the weighted end of the 
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THE COST OF ELECTRIC POWER 
PRODUCTION. 
By Purmie Dawson. 

Ir is proposed in this article to consider briefly 
what connection, if any, exists between the first 
cost of a plant and that at which power can be 
produced. 

The initial cost of a plant may be roughly divided 
into four parts : Land and buildings. Plant, includ- 
ing all machinery in station. Mains, feeders, and 
distributors. Miscellaneous, which includes such 
things as meters, instruments, cost of provisional 
order, and such-like. 

TaBLE I.—Comparative Cost of Producing the Board 

of Trade Unit in a Lighting and Traction Plant. 

Lighting in Pence. Traction in Pence. 





Fuel .. a ms 0.300 to 2.200 0.09 to 0.50 
Oil waste and stores 0.050 ,, 0.380 0.005 ,, 0.20 
Wages and salaries .. 0.28 ,, 1.600 0.03 ,, 0.40 
Maintenance .. 0.054 ,, 0.600 0.0125 ,, 0. 
Total .. ie 0.684 ,, 4.78 0.1275 ,, 1.16 


TasLe II.—Cost of Power on Various European Electric 
Tramway Lines. 











| | | 
Cost of Pro-| Costat | Quantity 
Name of Com- | duction per| which Sold | Company | Motive 
pany. Board of (to Tramway; Guarantee | Power. 
Trade Unit.; Company. | to Buy. a 
d. 
Aix-la-Chapelle* mie 1.44 to 1.38; 1,500,000 | Steam 
Gera ee ‘'s 1.32 i Se ” 
Hamburgt 0.94 124 | 2,500,000 ” 
Brussels .. 1.09 ee os » 
Hanover .. 0.84 oe a 
Rome e. 1.77 | Water 
Dresden}. . 0.96 1.56 ws Steam 
Geneva .. a 1.15 500,000 | Water 
Baden-Voslau .. 1.64 wh | ib Steam 














* Electric Supply Company pays 7.68d. for every car-mile which 
tramway company are prevented from running through its fault. 

t Electric Supply Company pays 9.6d. for every car-mile which 
tramway company are prevented from running through its fault. 

t Corporation pays 8d. for every car-mile which tramway com- 
pany are prevented from running through its fault. 


TaBLx III.—Power Consumption on Various European 














Lines per Car-Mile. 
| 
Average | Average 
Name of Com- | grade Board of iS} — of 
pany. *| Trade Units per rei ile. 
per Car-Mile. | Hour. ee 
| miles Ib. 
Aix-la-Chapelle..| 1 in 11] .589 to 1.236 | 8 8.5 to 6.9 
era ; Ne ea 975 | 8 21 (lignite) 
Hamburg ss ry -902 | 6to12 3.21 
Brussels, La Pe-| 1 in 25 | 1.200 (heavy 16 4.6 to 4.9 
tite Espinette cars 
Zwickau .. », 25 | .670 on level, | 
1.2300nincline! 
Hanover .. --| level -681 6 to8 
Kénigsberg --| Lin 24 608 8 
Dortmund --| 1 ,, 40 .576 7to8 
Liibeck ooh -X BOT -592 8 
Strasburg .-| 1 ,, 70 |.688 (large car) 8 
Rome i ae 1.056 7to8 
Zurich... P os -782 9 
Baden-Véslau . is 0.490 8 8.91 
Bristol --| Lin 15 1.000 8 7 
Leeds... . 9 20 0.960 7 
Glasgow .. Pes be ee 1.370 6 8 
Dover rhe we 0.980 ¥ 














Table IV.—TZotal Working Expenses in Hamburg in 
Pence per Car-Mile in 1898. 


(Three trail car-miles are supposed equal to one motor car mile.) 





Supply of electric power .. $9 eh as 0.609 
Repairs and cleaning of trucks and motors .. 0.213 
Wages and salaries Pe “a Be - 1.650 
Maintenance and depreciation of overhead 
line .. ah - ws Sag i 0.101 
Sinking fund 0.658 
Track maintenance on 0.018 
Car cleaning and maintenance .. 0.144 
Ottice expenses and insurance .. 0.072 
Total per car-mile.. 8.555 
Car-mileage run by motor cars.. 10,287,000 
Re Rs “ae 4,241,000 
Number of motor cars 401 
ms rail. ,, $a as 300 
Length of single track in miles. . 150 


TaBLE V.—Cost of Running Leeds Electric Tramways 
during 1898 in Pence per Car-Mile. 


d. 
Electric power .. : 0.56 
Wages and salaries ; . 1.98 
Repairs and maintenance ‘ 1.24 
Road and maintenance. . ée - 0.28 
Compensation and management ° 0.77 
Total .. ° 4.83 


In the early days, before polyphase high-tension 
currents were known, the situation of the central 
Station was practically im very little latitude 


being possible owing to the maximum distance of 
economical transmission being limited. Electricity 
works being most required in crowded centres, it 


TABLE VI.—Cost or Workinc somME New Encianp Etxcrric Roaps per Car-Mizg, 1898. 





























| 
Winchester aes - 
a Avenue Railroad] street Railway | Railway Com. | Westville Rail: | Trectien Oom- 
Haven. Company. pany. road Company. pany. 
Track in miles. . . 21.44 30.75 70.261 29.853 52.60 
(including West 
Shore Railway 
| 39) | 
Cars closed Pie 39 35 95 52 53 

EOIN stich cal en cat 52 39 85 46 51 
Cars equipped with motors a 59 | 63 | 180 88 66 

” ” » fenders 2P 60 68 180 88 65 
Snow ploughs .. . 7 4 8 1 7 
Car-miles run ... | 746,801 883,731 2,228,932 1,283,642 1,454,638 
Passengers ei | 4,881,462 3,093,458 8,886,229 4,898,363 4,108,260 

ps per car-mile god 5.729 3.503 3.996 3.816 2.824 
Round trips ee Se ee 284,203 170,046. 220,680 
Employés 4 155 160 530 225 200 
Fare (in pence). 2h, 5 2,5 | 2, 5, 73,10 | + Fs on the 2h, 5, 7} 
Operating expenses per cent. of earnings 67.8 60.6 69,2 56.3 51.6 
Repairs of road bed and track 5729. -2231d. -5164d. -2855d. | .0131d. 

ee fences ve ay + | i .0477d, -1734d. én } .0176d. 

o buildings and fixtures.. > 0493d. -0075d. -1371d. .0373d. | -0888d. 

” electric line construction 0372d. 0767. -181d. -0796d. -0446d. 
Removal of snow and ice ; 402d. .0526d. .1132d. .0613d. -0789d. 
Repairs of cars Js a oe -2996d. 577d. -4132d. -2014d. -8963d. 

ss equipment of cars -2471d. .1798d. -2831d. -1305d. 345d. 
Care of horses . . a -0812d. -£660d. | .0706d. re 027d. 
Electric motive power cf ey Pe .0089d. -9963d. -5207d. -4865d. 
Wages conducting transportation ..|  8.8070d. 2.4345d. 2.92"7d. 2.8235d. 2.0555d. 

» and salaries, other.. .. .. ..| 426d. .2186d. .3905d. 71934. .8805d. 
Accident fund 2} per cent. of gross earnings . | ae -0121d, -1939d. -1251d. -236d. 
Fire insurance. . i ae -1045d. 0.658d. -1064d. -0263d. -0724d. 
Other expenses, legal, printing, &c. Jal 6943, .1525d. -1928d. -4258d. -2085d. 
Total expenses per car-mile = — 6.6499. 4.9627d. 6.7988d. 5.4363d. 4.278d. 
Receipts from passengers per car-mile .. 10.0620. 8.1080d. 9.8090d. 9.5025d. 8.2165d. 
Earnings per car-mile - |. 10.7650d. 8,1850d. 9.8260d. 9.653d. 8.284d. 








TABLE VII.—MeErropo.iran 


Srreer Ratpway Company, New York, WorkinGc EXpensks. 
12 Montus ENDING NOVEMBER, 1898. 






































CaBLE. ELECTRIC. Horss. 
MAINTENANCE OF PERMANENT Way. 
| Pence per Car-Mile. | Pence per Car-Mile. | Pence per Car-Mile. 
Materials and labour on track proper .. +! 0.580 0.110 0.275 
Tube cleaners and oilers a 0.220 0.030 0.000 
Repairs to buildings . . 0.015 0.005 0.050 
Snow and ice .. bs ail 0.065 0.020 0.030 
Repairs of cable and labour oe ° 0.880 0.000 0.000 
Total .. és] 1.760 0.165 0.355 
| 
Maintenance of Equipment. 
Cars and vehicles é BY ‘if ‘ ; 0.285 0.200 0.190 
Cable or electric equipment, tools, &c. .. ‘ 0.180 0.210 0.000 
Total a sleet | 0.465 0.410 0.190 
Power. 
Repairs to steam plant e 0.065 0.015 0.000 
»» 99 @lectric and cable plant eo 0.050 0.005 0.000 
Harness and stable equipment 0.000 0.000 0.000 
Horses, renewals, feeding, hostlers, &. .. i ar 0.025 0.235 8.075 
Engine and power service, fuel, light and power supplies.. 0.775 0.545 0.000 
Water .. 0.090 0.040 0.035 
Total = ° 1.005 0.840 8.200 
Transportation. 
ductors, drivers, inspectors, car lighting, oil, car house ex- = 
‘orn — Mic URE ANT Th gta oR GEMMA a Cla Te 7 ORS as 3.935 3.075 4.945 
General Expenses. 
Offices, clerks, damages, &c. 1.035 0.610 0.935 
Total operating expenses ° 8.200 5.100 8.925 
Total car-mileage .. -- + 11,991,404 7,110,090 15,994,912 
Ratio of working expenses to receipts 47.7 per cent. 87.9 per cent. 65.3 per cent. 











cost of the ground was very great. Hence the 
necessity of crowding the greatest amount of power 
into the smallest ible space. The plants being 
mostly used for lighting, and only running a few 
hours each day, highly economical engines and 
boilers and labour-saving appliances were of but little 
advantage. At present, circumstances have altered ; 
electricity can economically be transmitted to any 
distance, and is utilised—and will be more and 
more so every day—firstly for power purposes, and 
secondly for lighting purposes. 2 
Hence a modern _— instead of running but 
a limited number of hours a day, will be practi- 








was not only difficult to obtain a site at all, but the 





cally running nearly 24 hours every day. The 


average cost for existing British plants, according 
to Mr. E. Garcke’s Manual of Hlectrical Under- 
takings, expressed in percentage of total capital 
expenditure, is approximately as follows : 

ated’ i 19 to 23 per cent. ; machinery 
and plant, 35 to 37 per cent.; the various remain- 
ing items from 4 to 14 per cent. As regards the 
first item, the above average includes several old 
lighting stations, and there is little doubt that, if a 
new plant were to be put down, the cost of land 
could be materially reduced. 

The difference which exists between a plant 
working continuously and only intermittantly is at 
once seen in the average amount of coal consumed 
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THE PARIS EXHIBITION CIRCULAR RAILWAY AND TRAVELLING PLATFORM. 


(For Description, see Page 705.) 








wi unit generated. The type of engine used must, 
owever, also be taken into consideration. 

Thus, taking the published results of British 
electric-light plants, we find that the cost of coal 
per unit generated varies approximately between 
0.3 pence and 2.2 pence. Comparing this to 
traction plants, we find the cost of coal varying 
between 0.09 and 0.50 pence per unit generated 
(see Table I.). Again, considering the item of 
wages and salaries in a lighting station, we have 
0.3 to 1.6 pence; in the case of traction, this is 
0.03 to 0.40 pence per unit. Comparing the total 
cost of production of one Board of Trade unit 
generated in a lighting station and in a traction 
station, interest and sinking fund excluded, in the 
former, the unit varies from 1.00 to 4.00 pence, 
as compared to 0.25 to 1.00 penny for traction 
purposes. Table II. shows the comparative costs 
of producing electric power in average lighting and 
traction plants. Or, in other words, the cost of 
power when generated for traction and power 

urposes is one-quarter of that when generated for 
ighting only. 

The amount to be added for interest and sinking 
fund, of course depends on the length of the con- 
cession, on the terms of final purchase, and on 
the life of the machinery employed. The cost of 
producing power varies with the amount to be 
sroduced, decreasing as the amount increases. 

his shows the advisability of concentrating as 
much power as possible in one station, and reducing 
the number of units. The question as to the 
quality of coal to be employed is one on which 
authorities do not always agree, and which will be 
discussed in detail in a future article. 

In considering the various items which go to 
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make a complete power or traction installation, 
including the system of feeders, distributors, track 
and overhead line, the cost of the power station 
is but a comparatively small item. The saving 
which can be effected by a properly designed 
station is very great, and a little extra capital 
expenditure is in many cases well justified. 

The total cost of running an electric tramway or 
railway varies between 2.50 and 8.00 pence per 
car mile, according to circumstances ; the electrical 
energy at the power station required varying from 
0.49 units to 1.4 units per car-mile, according to 
the profile of the line and the weight and speed of 
the cars. 

Table III. gives the average consumption of 
electric power at the switchboard per car-mile of 
several existing Kuropean lines; and Table IT., the 
cost of production and charges made to tramway 
companies who do not generate their own power. 
Comparing these prices to those at which current 
can be produced by a modern and properly designed 
and operated station, it will at once be seen that 
they are exorbitant. 

The cost of the electric power necessary to run, 
light, and heat the cars forms from 10 to 40 per 
cent. of the total working expenses. The three 
largest items in the running costs are power, wages 
and salaries, and sinking fund. 

Tables IV., V. and VI., which give respectively 
the working of the Hamburg, Leeds, and of some 
New England electric tramways, are interesting as 
showing the proportion and the great variation 
which exists in the various cases between the 
proportions of the various items, 

Table VI. gives the detailed working expenses 
and other useful data of the most important New 
England roads during 1898. 

Table VII. is specially interesting, showing the 
results obtained on the New York lines by the 
substitution of electric for cable traction. A few 
facts and figures regarding this great system are 
interesting in this connection. 


(To be continued.) 
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L£gyptian Irrigation. By W. Wittcocks, C.M.G., M. 
Inst. C.E., late Director-General of Reservoirs. With 
an Introduction by Major Hanpury Brown, C.M.G., 
late R.E., Inspector-General of Irrigation, Lower 
Egypt. Second Edition. London: EK. and F. N. 
Spon. New York: Spon and Chamberlain. [Price 


30a. ] 
‘The Egyptian question is the irrigation ques- 
tion,” said Nubar Pacha ; and certainly no one was 
better able to speak on the subject than he. The 
matter, however, does not rest on authority ; it is 
capable of easy demonstration. Egypt became a 
‘**question ” because it could not meet its liabili- 
ties, and thus furnished Western Powers with an 
excuse to meddle in its affairs. Could it have ob- 
tained a sufficient income to meet the payments on 
its debts, and to have defrayed the cost of govern- 
ment, it might have pursued its own path, certain 
that the jealousies of the Powers would have been 
a safer protection than any armaments. Its in- 
debtedness, however, grew faster than its resources, 
and it met the fate predicted by Mr. Micawber 
of all whose expenditure exceeds their income. 
The Egyptian revenue is derived, directly or in- 
directly, froen a tax on agricultural products, and 
all agriculture in Egypt is dependent on the water 
of the Nile. When that is available in the required 
quantities, the cultivators can pay their taxes easily; 
while, when it is short in amount, they find it diffi- 
cult enough to live, without contributing anything 
to the revenue. Thus it is that irrigation—the 
system of delivering water when and where it is 
needed—is the key to Egyptian finance, and through 
that to its international difficulties. 

There are two systems of irrigation in Egypt, 
and probably always have been—basin irrigation 
and perennial irrigation. In the former, which 
obtains chiefly in Upper and Middle Egypt, that is, 
south of Cairo, the country is divided * earthen 
banks into irregular portions of about 10 square 
miles area, on the average, and in the autumn each 
basin is filled to a depth of 4 ft., or 5 ft., or 6 ft. 
with flood water from the Nile, and this water is 
allowed to lie forabouta month. The country is not 
flooded, as we understand such a phenomena here, 
but the filling and emptying is done in an ordered 
manner, by means of canals which are provided with 
sluices, or regulated by temporary earthen dams. 








The Nile itself runs between high banks, which 
confine the flood to the channel, except where it 
is led away by the canals. After the basins are 
emptied, the crop is sown, and grows rapidly. The 
harvest follows, and then the fields are left parched 
and arid for several months, exeept such portions 
of them as can be irrigated by water raised from 
wells, which is not very much. In perennial irri- 
gation, on the contrary, water is available all the 
year round, and the land is never drowned. In 
the flood-time the canals run full, while in the 
summer they are at a lower level, but water can 
always be obtained, either directly or by pumping. 
The result is that three crops can be obtained in a 
year, and products, such as sugar and cotton, can 
be grown which require to be planted at times 
which do not coincide with the abatement of the 
annual flood. This system has prevailed in the 
Fayoum since time immemorial, the water being 
derived from a canal called the Bahr Yusuf, which 
branched from the Nile far south, and following an 
easier gradient, eventually delivered its water at a 
much higher level. The modern development of 
the system dates from about 1820, when Mehemet 
Ali Pacha inaugurated very large irrigation works 
in the Delta. In 1873 a large area in Upper Egypt 
was also brought under perennial irrigation. Vast 
sums were spent on these works, and undoubtedly 
immense returns were obtained. But owing to 
Oriental methods of construction and management, 
the cost was far greater and the returns far less 
than they should have been. 

When the British took the country in hand it 
was at once evident that the irrigation system was 
in a deplorable condition, and that no one knew 
exactly what was needed to put it right. A number 
of irrigation engineers were obtained from India, 
under Colonel Moncrieff, Mr. Willcocks, the author 
of this book being one of them; and they were sent 
into the country to feel their way, and to do what 
they could with very limited resources to prevent 
decay ripening into disaster. This volume is a 
record of what they have done, and it fur- 
nishes matter for pride to us, both as engi- 
neers and Englishmen, to read what enormous 
benefits have flowed from the exertions of a few 
men who, in 17 years, have brought order out of 
chaos, and have rendered happiness possible to 
millions of fellaheen. Mr. Willcocks is pecu- 
liarly well adapted to be the historian of the 
movement, because he has been connected with so 
many important features of it. We are told by 
Major Brown, in the introduction, that Mr. 
Willcocks was the first to see that the Barrage 
was capable of repair: a discovery of immense 
importance, as it enabled the flow of water to all 
parts of the Delta to be greatly increased. He 
held the position of Inspector of Irrigation of the 
Central Provinces of the Delta, and did much for 
the improvement of the district, and also for the 
abolition of the corvée, the system of forced labour 
which so grievously oppressed the peasantry. 
During the low flood of 1888, he accompanied and 
advised the Ministers of Public Works, on a special 
mission undertaken to consider measures for meet- 
ing the difficulties of the situation. Afterwards, as 
Director-General of Reservoirs, he conducted the 
studies which led to the decision to make a reser- 
voir above the First Cataract ; and he drew up the 
designs and estimates according to which the 
Assouam Dam and the Assiout Barrage are being 
built. Finally, he was entrusted with the work of 
ascertaining the rental value of all land in Egypt: 
a task which made him intimately acquainted with 
every part of the country. 

One is particularly struck with the fair-minded- 
ness of Paget of this work. He holds very 
decided opinions, but he does not conceal the fact 
that they do not*meet universal acceptance. He 
entrusted the writing of the preface to a gentle- 
man who differs strongly from him on certain 
points, and did not hesitate to defend his own ideas 
and practice ; and hence we have the unusual spec- 
tacle of an introduction which is also a critique. 
Throughout the volume there are quotations from 
reports which are not in agreement with Mr. Will- 
cocks’ own conclusions, and the reader is thus 
warned that the question of irrigation is not so 
simple as he might otherwise imagine. If it were 
confined to leading the water to the crops, the 
matter would be fairly easy, provided the water 
were available; but the water. has also to be drained 
away, in order to prevent the land ‘‘ salting” and 
becoming sterile. Further, it is most important to 
prevent ‘‘infiltration”—the rising up of water 





through the land—as that brings up the salt in large 
quantities. Mr. Willcocks is, therefore, a great 
advocate of periodical washing, such as occurs in 
basin irrigation ; and he looks with apprehension at 
the great increase of perennial irrigation, if it is not 
carried on with greater care than has hitherto 
obtained. When the level of water in the canals 
is kept continually higher than the surface of the 
fields, there is always danger of infiltration. 

It is impossible, within the space available, to 
give any adequate account of the contents of this 
valuable work, and we must be content with a 
brief synopsis of the chapters. These are (I.) 
Egypt in relation to its geology, meteorology, 
agriculture, land system, imports, exports, and 
revenue. (II.) The Nile from Lake Victoria to 
the Sea. (III.) Basin Irrigation in Upper Egypt, 
Part I. (IV.) Basin Irrigation in Upper Egypt, 
Part II., beginning at the year 1886, and tracing 
the alterations and improvements introduced since 
that date. (V.) Perennial Irrigation in Upper 
Egypt. (VI.) Perennial Irrigation in Lower Egypt. 
(VIL) Egypt by Provinces, dealing with pro- 
prietors, population, rent, taxes, manures, fac- 
tories, crops, drainage, and the like. (VIII.) 
Drainage and Land Reclamation. (IX.) The Bar- 
rages. (X.) The Nile in Flood, explaining the 
regulation of the flood waters. (XI.) Engineering 
Details, in connection with regulators, canals, 
escapes, silt deposit, dredging, well-sinking, 
masonry, &. (XII.) Duty of Water, and Agri- 
cultural. (XIII.) Administrative and Legal. 
(XIV.) Reservoirs, giving accounts of the various 
projects which have been suggested for storing 
water in Egypt. Eleven Appendices. 

The most beneficent results that the English 
irrigation engineers have attained in Egypt have 
been to get the full benefit out of the works they 
took in hand. Before their time, everything was 
managed on the Oriental plan of doing as little as 
possible, and beating someone when a disaster 
occurred. They naturally changed all that. They 
insisted on the officials doing their duty, and they 
gradually—by minor alterations and improvements 
—brought order and regularity into a department 
which before had been characterised by sloth and 
waste. But the matters which appeal most to the 
imagination are the repair of the barrages, and the 
building of the great dam at Assouan, which is now 
in progress. The barrages were weirs built across 
the two branches of the Nile where it forks at the 
head of the Delta, in order to hold up the level of 
the water in the summer where it enters the great 
irrigation canals. The works were completed in 
1861, at a cost of 1,880,0001., exclusive of the 
corvée, or forced labour of ‘the peasants. In 1863 
the Rosetta barrage was closed for the first time, 
but was reopened immediately, owing to a settle- 
ment of a part of the work. The ground 
under the weirs was practically soft Nile sand. 
The Rossetta weir was built on a platform, flush 
with the river bed, 46 metres (151 ft.) wide, and 
3.5 metres (11 ft. 6 in.). This was composed of 
concrete overlaid with brick and stonework. Upon 
this platform there was built a regulating bridge 
with 61 openings, each 16 ft. 5 in. wide. In each 
opening there is an iron gate, but this gate origi- 
nally did not, when lowered, reach the platform 
of the barrage ; it rested on an iron grating 12 in. 
high, fixed into the piers just above the platform. 
This grating allowed a free passage of the water 
when the gates were down, and was put in to 
prevent deposits of mud. The Damietta barrage 
has ten more openings than its fellow, and has a 
similar platform and superstructure. Curiously, 
all knowledge of the gratings seems to have been 
lost, and the spouting of the water through them was 
held to indicate grave fissures in the foundations. 
The Damietta barrage was not closed ; that on the 
Rosetta branch was closed when the Nile gauge 
stood at 12.5 metres. The upstream gauge rose 
to 13 metres, while the downstream gauge fell to 
11.25 metres, so that with a difference in water 
level, of 1.25 metres (50 in.), there was a gain in 
water level of only .6 metre (20 in.), Gradually 
the head fell to 1 metre, and the water level dif- 
ference of level to .35 metre. P 

Several engineers had been consulted at various 
times as to strengthening the es. Nothing, 
however, had been done, partly owing to want of 
money, and partly to the uncertainty of the opera- 
tion, as it was known that the work had been 
shockingly scamped in places. In 1884 the irriga- 
tion engineers, under Sir Colin Scott Moncrieff, 
took the barrages in hand; and aided by a special 
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grant obtained from Nubar Pacha, they started on 
the work of strengthening them, the work being done 
principally under Mr, ‘Wi cocks, Mr. Perry, Colonel 
Western, and Mr. A. Reid. The tale is tco long to 
tell in extenso, but it is well worth reading. In 
1890 the repairs were complete on both dams, and 
the level of the water was held up to 14 metres. 
Much has since been done in the way of mainten- 
ance ; and it is interesting to note that in 1896 and 
1898, the piers were strengthened by ‘‘stock ram- 
ming” and cement grouting, on the plans devised 
by Mr. W. R. Kinipple. 

As to the reservoirs, we have so recently pub- 
lished (see page 318 ante) an account of the present 
condition of the great dam at Assouan, that it is 
not necessary to say more. In addition, however, 
to this site, Mr. Willcocks investigated several 
others, including the Wady Rayan, which was 
for several years ably advocated by Mr. Cope 
Whitehouse, at a time when the idea of storage of 
Nile water was considered more or less chimerical. 
Although it has been passed over for the simpler 
project of a dam in the bed of the Nile, there is 
always the possibility of its being revived. The 
ability of Egypt to utilise water is immense, and it 
is quite possible that it will outgrow the projected 
supply. Itis more likely, however, that regulating 
work may, hereafter, be constructed farther south. 
Now that we talk glibly of the Cape to Cairo rail- 
way, and are opening up the way from Fashoda to 
Uganda, Egyptian irrigation is entering on a new 
phase, in which the possibilities for good are greatly 
increased. Whatever happens, however, Mr. Will- 
cocks’ book will remain a mine of valuable infor- 
mation, to which all future irrigation engineers 
will turn. 





PARIS EXHIBITION RAILWAYS. 
(Continued from page 676.) 


Tue CircutaR Exrctric Rartway AND 
TRAVELLING PLATFORM. 


In a recent article (see ENGINEERING, page 647 
ante) we illustrated and described, with some de- 
tail, the Timmis and Lavezarri system of electric 
signalling, adopted on the circular railway that has 
been constructed for the convenience of visitors to 
the Paris Exhibition. It will be remembered how 
indispensable to passenger transport was the Decau- 
ville Railway at the Exhibition of 1889, while four 
years later the World’s Fair at Chicago was pro- 
vided partially with electric traction, and the travel- 
ling platform appeared for the first time. In this 
branch of engineering, matters have moved fast 
since 1893, so that not only has a steam-worked 
railway become obsolete for the present Exhibition, 
but it possesses a far more complete system, and 
one—thanks to the smaller area and more compact 
form of the grounds—of greater utility than was 
possible in Chicago. We have already described 
the permanent extension lines that have been 
hastened to completion for the convenience of 
visitors to the Exhibition ; the present, and a sub- 
sequent, article will be devoted to the circular 
electric railway and travelling platform which are 
essentially of a temporary character. The sketch plan 
which we publish on page 702 shows the course fol- 
lowed. The thicker line indicates the electric rail- 
way, and the thinner line, that highly popular mode 
of transport, the travelling platform ; this ingenious 
mode of transport appears to afford endless delight 
to Exhibition visitors. It will be seen from the plan 
that the routes followed by the railway and the 
platform are similar, and that the latter is in places 
identical with that of the former. Fig. 1 shows 
the two lines at a station of the electric railway, 
with the travelling platform immediately above it. 
The stations on each are shown respectively by 
solid and open circles. Both lines commence at 
the upper part of the Esplanade des Invalides 
(Rue Fabert) and passing down this street, turn 
with a sharp curve to the Quai d’Orsay, which 
they traverse, parallel to the street of foreign pavi- 
lions and at the back of the Army and Navy 
Building. In this way the lines reach the Avenue 
de la Bourdonnais, which they cross, leaving the 
Quai d'Orsay with another sharp curve. At the 
upper end, where the Avenue de la Bourdonnais 
intersects the Avenue de la Motte Picquet, a third 
curve brings the lines into the last-named Avenue, 
following which they reach the point of departure 
inthe Esplanade des Invalides. It will be seen 
from the plan that quite a large area outside the 


Dominique, and Université, the Avenues Rapp and 
Bosquet, and the Boulevard de la Tour Maubourg 
are enclosed by the railways, which, moreover, are 
in places constructed quite outside the Exhibition 
boundaries. The works had therefore to be con- 
structed in such a manner and at sufficiently high 
levels, as not to interfere with the traffic of the 
streets affected. How far the comforts of residents 
on the line of route may be interfered with by the 
constant passage of trains on the level of the first 
floor windows, is another matter. 

A’ few words about the travelling platform are 
necessary here, on account of its close connection 
with the electric railway, although we reserve the 
details of its arrangement for another article. 
It was intended that the platform should be 
kept throughout its course at a certain level— 
about 23 ft.—above the road, in order that pas- 
sengers may see as much as possible during their 
extended and deliberate promenade ; and this con- 
dition has been admirably carried out. On the 
other hand, it was desirable for the convenience 
of passengers, and economy in construction, that 
the electric railway should, as far as possible, follow 
the ground level, and the various stations are prac- 
tically on this level. But obviously this arrange- 
ment was impossible where the line follows the 
public streets; on such sections a sufficient ele- 
vation to clear all road traffic was necessary. 
Where road crossings occur they are for the most 
part made below the street level, as was done with 
the little Decauville Railway in 1889. Under these 
conditions, it may be readily imagined that the line is 
one of frequent and steep gradients, as well as of 
sharpcurves. The Esplanade des Invalides station 
(A, Fig. 2), is almost on the ground level, but it rises 
sharply towards the Quai d’Orsay curve, where it is 
on the same level as the travelling platform ; it 
then falls into cutting and tunnel to pass beneath 
the avenues converging on the Pont de 1’Alma. 
After this it rises to the ground level, and con- 
tinues with an ascending gradient till it curves into 
the Avenue de la Bourdonnais, and is again on the 
level of the travelling platform. Near here the 
line enters the Champ de Mars, and falls rapidly 
to the ground level, where, opposite the Mining 
and Metallurgical Building, is a station. Imme- 
diately beyond, the line falls quickly enough to pass 
beneath the Porte Rapp entrance to the Exhibi- 
tion ; that is to say, near an entrance to the Textile 
Building, which, by the way, is sadly interfered 
with by the trestlework of the travelling platform. 
Near this point there is a short branch leading to a 
service station, not accessible to passengers ; this 
station serves as a — and repairing shops. 
The offices of both the electric railway and travel- 
ling platform administrations are situated here. 
The whole of the traffic is controlled from these 
offices, the surveillance being greatly assisted by a 
very complete system of telephones common to the 
two means of transport, and about which we shall 
say more presently. 

The last station on the Champ de Mars is at 
some little distance from the boundary, and is not 
opposite the end of the Machinery Hall, because 
at this point a rising gradient is lifting the track 
so as to take it out of the Exhibition limits, high 
enough to pass into the adjoining street. The 
high level is maintained after this, the line run- 
ning down one side of the Avenue de la Motte 
Picquet, while the travelling platform at about the 
same height passes on the other side, in front of 
the first-floor windows of the Avenue. Pas- 
sengers, especially those using the slower means 
of transport, can thus be entertained with 
passing views of the domestic arrangements 
of the first-floor residents, all of whom probably 
heartily resent the existence of the Exhibition. 
Continued on the high level, the electric railway 
enters the Esplanade des Invalides, where it com- 
mences to fall rapidly, and terminates at the same 
level at which it commences in the Invalides station. 
From the foregoing explanation it will be realised 
that the circular tour by this line offers other at- 
tractions besides conveniences to passengers—those 
of sharp curves, severe gradients, and glimpses of 
family life. On the ground level, in open cutting, 
and in tunnel, the railway works show nothing of 
interest, but the viaducts are quite important 
structures which should be fully described. They 
were constructed for the railway company, called 
the Compagnie des Transports Electriques de l’Ex- 
position, by a very famous firm of engineers and 
constructors—the Société de Constructions de 


in 1889, made and erected the Eiffel Tower, and 
much other important work for the 1889 Exhibition. 
Mr. Eiffel was at that time the director of the 
works. Quite recently the same firm supplied the 
important viaduct carrying the Moulineaux-Champ 
de Mars station across the Seine, and which was 
recently illustrated and described by us (see Enat- 
NEERING, page 578 ante), We are indebted to the 
Levallois-Perret Company for the illustrations of 
the circular railway viaduct accompanying this 
article, and for the following information. The 
total length of viaduct is about 4620 ft. on a total 
length of railway of 4 kilometres, or more than 
one-third ; the maximum height of rails above the 
ground is 19 ft. 8in. Following the same direc- 
tion as when describing the route of the line, the 
first viaduct is 915 ft. long, divided into 19 spans 
varying from 28 ft. to 55 ft. 9 in. The second 
viaduct is 916 ft. long, with 23 spans of from 39 ft. 
to 54 ft. The third and most important viaduct is 
over 2700 ft. in length ; it is composed of 55 spans 
varying from 49 ft. to 56 ft. in length. A consider- 
able range in the spans of these different viaducts 
was obviously necessary on account of the re- 
quirements of the traffic interfered with, and the 
widths of streets that had to be crossed. At the 
same time a similar type cf construction was neces- 
sary throughout, both on account of appearance, 
pe 4 for convenience in construction, But little 
description of the structure is necessary, as the 
drawings we publish explain themselves. Figs. 3 
and 4, page 703 illustrate one of the current 49-ft. 
spans. 

a those portions of the viaduct set out on 
curves with radii varying from 40 to 60 metres 
(131 ft. to 196 ft.), the construction followed on the 
straight viaduct has been modified, as shown in 
Figs. 5to 12. The chief alterations are in placing 
the cross-girders further apart (65 in.), and the 
rails are supported by intermediate bearers. The 
mode of bracing the piers is also slightly dif- 
ferent, as will be seen from the illustrations. The 
erection of the viaducts was a work of consider- 
able interest, and may be described in some 
detail; for it is to be remembered that in work 
of this class, it is not the construction, which 
is ordinary enough, but in the erection in crowded 
thoroughfares, where ingenuity is required to 
overcome difficulties. The diagrams Figs. 13 to 
15 illustrate the method of erecting both the 
trestles and the superstructure, which offered a 
great contrast to the primitive systems followed 
in the erection of the Exhibition buildings. The 
beton foundations for a series of trestles being com- 
pleted, a travelling gantry, outlined in Figs. 13 and 
14, and worked by hand, was brought to the spot 
where the trestle was to be dealt with. The headway 
of the stage was sufficient to. lift the trestle clear of 
the ground, the attachment being made by hooks as 
shown, and the hoisting done witha winch. When 
the trestle was raised high enough, the gantry was 
manceuvred until the bedplate was exactly in position 
over the foundation ; it was then dropped into place, 
and the staging was shifted to the next pier. In this 
way the work advanced very rapidly, a temporary 
track being laid on the street for the travelling 
gantry. To erect the girders, the latter were laid 
conveniently upon blocks placed on the ground. 
The hooks of the gantry hoist were then made 
fast, as shown in the diagram, and one end was 
raised to a certain height. A second hoist was 
then brought into use; this latter travelled on a 
track laid on the viaduct already finished, and its 
hooks were attached to the other end of the girder- 
work, The operation of lifting a span and lower- 
ing it on the bearing plates of the trestles was thus 
very rapidly accomplished. The spans were: put 
together and riveted upon the ground, so that they 
were in the best position for hoisting (Fig. 15). The 
weight of a span complete was about 6 tons, and the 
whole arrangement reflects great credit on the 
Lavallois-Perret works, and on their engineer who 
devised the system. The illustrations show the 
mode of laying the track on the viaducts ; a metre 
gauge has been adopted, the rails are flat-footed, 
weighing 50 1b. a yard, and are laid on ordinary cross- 
ties. Parallel to the track is a third rail, by which 
current is transmitted ; it is exactly similar to the 
others, and is insulated by paraffin, the bonds being 
made with copper strips riveted to the rails. This 
conductor rail is connected with feeders at various 
points ; it is laid on the outside of the track, with 
reference to the stations, so that passengers cannot 








Exhibition, including parts of the Rues de Grenelle, 


Levallois-Perret. It was this company which, 


run any risks Be coming in contact with the con- 
ductor rail. oreover, the whole course of the 
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line is decorated with warnings in different lan- 
guages that it is dangerous to walk on the track, 
just as in 1889, polyglot posters informed the world 
of the consequences that would follow the protru- 
sion of its head beyond the limit of the carriage 
windows. The track is used for the return circuit, 
the bonding being by coj\per rods riveted to the 
webs of the rails. 

The various stations call for no special comment ; 
they are commodious, of good appearance, and 
simple, as should be the case for this kind of 
service, and a very brief existence. Fig. 1 is a 
good illustration of a station, and it shows the 
elevated travelling platform as well as the electric 
railway. The platforms are the same height as 
the floor of the carriages. The public are, of 
course, not admitted to the repairing station and 
carriage dép6t of which we spoke just now ; it is 
on a branch, and for greater security the conductor 
rail is replaced by an overhead conductor. The 
carriages are therefore each provided with a trolley, 
which, in regular service, is laid on the roof of the 
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vehicle ; but which is raised when the latter is run 
into shed, or manceuvred in the shunting yard. 

The rolling stock, apart from the motors, has 
been supplied by the Société Anonyme Franco- 
Belge, which has kindly furnished us with draw- 
ings. The motor cars already in service are 
nine in number, and 18 trailing cars have been 
delivered. The former carry 82 persons, for 
whom 46 seats are provided. As will be seen 
by the illustrations, Figs. 16 to 20, the ar- 
rangements of these carriages are very good ; the 
construction makes it impossible for passengers 
to get down on the outer, or third rail, side. The 
total length of the carriage, outside buffers, is 41 ft. ; 
the length of the frame is 37 ft. 8in. The general 
features of construction are shown in the drawings. 
Each carriage is fitted with a Soulerin brake, and 





Training Car ror Orrountar Exectric Ramway. 


an electric air compressor which can be operated by 
the carriage axles ; hand-brakes are also fitted. On 
account of the very sharp curves, of which, as we 
have seen, there are several on the line, central 
buffers only are used. The trailing cars differ only 
in some details from the motor cars; naturally no 
‘‘ motor man” compartment is necessary, but they 
do not hold so many passengers, the dimensions 
being smaller. The length over buffers is 30 ft. 6 in. ; 
and over frames, 27 ft. 6 in. ; the distance between 
centres of axles is14 ft. 9in. As will be seen, they 
are four-wheeled vehicles mounted rigidly on the 
axles. Each train is made up of a motor car, and 
two trailers. At the present time really heavy 
traffic has not commenced ; when it does, the inten- 
tion is to run trains at intervals of 1} minutes, 
and as the speed will be 16 or 17 kilometres, in- 





cluding stops, it is fair to estimate that this little 
line will be able to carry 10,000 people an hour, a 
number of visitors seeking transport that will 
probably be often exceeded. The motors, together 
with all the fixed electrical plant, have been fur- 
nished by the important Société Industrielle 
d’Electricité, which was founded by the American 
Westinghouse Company. We are indebted to one 
of the society’s engineers, M. D. Welter, for in- 
formation on this _ of our subject. The 
illustrations show the positions of the motors 
under the carriages ; they are of the latest West- 
inghouse types, are each of 30 horse-power, and 
the running 5: is reduced by gearing in the ratio 
of 20 to 62, It is, in fact, simply a normal tram- 
way motor with steel frame, and very carefully 
encased to keep out dust. For 30 horse-power 
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developed on the axle, a speed of 500 revolutions 
is required. The control apparatus include a con- 
troller in parallel, each motor group being re- 
garded as a single motor for grouping in series or 
parallel ; there are also a rheostat, an automatic 
interrupter, a disjunctor, and safety fuses. 

We have already (see page 647 ante) very fully 
described the Timmis-Lavezarri system of electric 
signals that has been adopted, and we need, there- 
fore, not dwell on this part of the installation. It 
was at first considered unnecessary to equip a 
closed circuit line of this character with signals, 
the speeds being low, and the trains always run- 
ning on single track in the same direction. But 
M. Marechal, the engineer-in-chief of the company, 
decided that too great precautions could not be 
taken, especially at the sharp curves on different 
parts of the line, and the Timmis-Lavezarri system 
was accordingly adopted. At 50 metres in 
front of each curve a signal is located, but 
the contact which closes the signal is placed 
30 metres away, so that the train has passed 
in front of the signal before the contact placed 
under the motor car closes the circuit. On the other 
hand, at a distance of 250 or 300 metres beyond 
the same curve, is another contact for closing the 
circuit, and as the train passes it opens the disc and 
clears the track without the employment of any 
other signal. The train then ceases to be protected, 
a condition that applies to the straight portions of 
the line, and which are certainly free of danger. It 
may be remarked, however, that the two signals 
protecting the curve at the entry to, and exit from, 
the Rue Fabert, where the line follows the Es- 
planade des Invalides, are coupled, because they 
are 80 close together ; they are worked under the 
normal conditions we have already described, and 
to which we refer our readers. 

We have now to speak of the power station that 
furnishes current for the traction and lighting of the 
railway and travelling platform ; in this, the latter 
plays & somewhat important part, the stations, 
ines, and carriages being all well lighted. The 
arrangement presents nothing of special interest 
however, but it includes a great number of 
incandescence lamps. The working current is 
transmitted frem the transformer station to the 
travelling platform, as well as to the railway, 
and our present description of it will render it 
unnecessary to return to this part of the subject 
when we come to describe the platform. It isa 
transforming, and not a generating, station, because 
the Société des Transports Electriques, found it 
more economical to purchase, instead of generating, 
current, on account of the temporary character of 
the installation. They accordingly made arrange- 
ments with the Western Railway Company, which, 
as we have already seen, is establishing a large station 
at Moulineaux for working its trains on the new 
railway we recently described. Unfortunately, 
this power station is not yet complete, so that 
the Société des Transports Electriques had, for 
the time at all events, to look elsewhere. They 
were therefore compelled to turn to one of the 
Paris Sector companies to furnish them with the 
necessary current, for the present at all events, and 
they were thus able to run trains from the com- 
mencement of the Exhibition. It has also to be 
mentioned that the completion of the transformer 
station was delayed by a deplorable accident, no 
other than the loss of the cargo boat Pauillac 
belonging to the Compagnie Transatlantique Fran- 
gaise. Together with a large amount of Exhibition 
material from the United States, the Pauillac 
carried the greater part of the French Westing- 
house Company’s plant for the station in ques- 
tion, and it required a considerable amount of 
energy and prompt resource on the part of the 
French Company to revlace this lost material. 

The travelling platform is fed by a group of 
transformers consisting mainly of a triphase motor 
working with a 5000-volt current delivered from 
the mains of the Paris Sector Company before 
mentioned ; this motor develops 850 horse-power. 
It is coupled direct to a tramway generator of 
550 volts and 600 kilowatts effective continuous 
current, capable of. working as a maximum to 
2000 amperes, which corresponds to the effort 
required for starting. To produce this the speed 
is raised by means of.an auxiliary group, the 
generator working as a motor; the exciters are 
then cut out, and the circuit made between the 
generator and the platform motors. With the 


same auxiliary group the exciting effort is in- 
creased, till the platform is started ; as soon as 





this takes place, the speed is also increased, and 
when the normal rate of movement is reached, the 
generator is transformed into a self-exciter, and the 
auxiliary group is cut out. As already said, the 
same station furnishes power to the railway; for 
this purpose a 600-kilowatt generator had been sent 
from Pittsburg, and was lost in the shipwreck 
of the Pauillas ; it was therefore replaced by one of 
450 kilowatts. The 5000-volt triphase current 
is reduced by three monophase transformers, each 
of 170 kilowatts, the original scheme having pro- 
vided for three of 225 kilowatts. The generator is 
compound wound, and the transformers are arranged 
under special conditions to allow of over-compound- 
ing. It is satisfactory to note that, in spite of the 
many difficulties encountered, both the railway and 
the platform, work admirably, and that both were 
ready for the public on the earliest days of the 
Exhibition. 
(To be continued.) 





HAND AND MACHINE LABOUR. 
(Concluded from page 647.) 
Screws. 


THE introduction of automatic screwing machines 
has had a great influence upon the manufacture of 
screws, although in many cases—thirty, forty, and 
fifty years ago—screws were being turned out at 
one operation by machine tools; and it should 
be noted, too, that, according to the report before 
us, from six to twelve of these automatic machines 
are now operated by one person. In one case, 
with six machines to attend, the wage is 10s. 6d. 
per day; in some, with 10 machines, 9s. 64d.; 
and in others, with 12 machines, 10s. 6d. per day, 
all of 10 hours. 

The greatest difference in the time required under 
the hand and machine system is in the case of iron 
screw posts, 4 in. by 1} in., of which 10,000 are 
now made in 16.7 minutes, as against 1250 hours 
in 1840, a ratio of 4491 to 1 in favour of the 
machine. The principal worker now gets double 
the wage, and the labour cost of manufacture is 
3$d., including power, keeping machinery in order, 
&c., as compared with over 26/. In this case the 
machinist attends twelve machines, and earns 
10s. 6d. per day of ten hours. This difference is 
the greatest recorded by the inquiry resulting in 
the report now before us. In the case of other 
screws the saving in time is very considerable—in 
several instances the reduction is to a twentieth 
part of the time taken in the early sixties. Here is 
a typical case : 


TaBLE XC.—Production of 100 Cup-Pointed Steel 
Machine Set Screws ? In. by 2} In. 


Mode of Production. Hand. Machine. 

ate... = gu Be 1862 1896 
Number of different opera- 

tions involved mas 6 
Number of workmen em- 

ployed ... ‘es a 3 6 
Number of hours worked 42h.0m. 2h. 30m. 
Cost of labour ‘ ... 9.55 dols. 46 dol. 
Average rate of wages per 

hour ae ae ... 23 cents 18.4 cents 


In the hand system a vice and saw were used in 
cutting the stocks into lengths, whereas with a 
cut-off machine the work was done in 56 minutes 
instead of 2 hours. The next operation was the 
forming of the screw, which, with a lathe, occupied 
30 hours, then threading, done with lathe, die- 
es and pliers, requiring 8 hours more, or 38 

ours for the work, which an automatic machine 
does in 1 hour 12 minutes at a labour cost 1s. 1}d., 
against 35s. 5d. for the old-time labour. 


Hanp-Too.s. 


Comparison is made of the cost of manufacturing 
hand-tools, such as saws, hammers, chisels, &c., and 
the data are as interesting as those for work done 
by these tools. In the case of hand-saws it is re- 
markable to note that such advantage as is gained by 
the application of machinery has gone very largely 
in wage. Thus, with hand labour in 1895 the time 
taken was 325 hours, against 218 hours 52 minutes 
by machine methods in the same year, a difference 
in favour of the latter of 33 per cent. ; but in the 
labour cost the decrease only equals 7} per cent.— 
69.25 dols. against 64.06 dols. now, the average 
wage having increased from 10$d. to 1s. 3d. In 
the making of circular saws there is a saving in 
time and wage of about 55 per cent., both processes 
being of date 1895. A hand rip saw with a 26-in. 





blade cost now a trifle over 1}d. A steel cold 
chisel § in. by 6 in. cost rather less than 4d., as 
compared with 3d. 30 years ago. The time re- 
quired for making 100, was, in 1870, 28 hours 36 
minutes, and now it is 7 hours 20 minutes, so that 
here also there has been a slight increase in the 
average wage. In the modern system, shears, trip 
hammer and tongs, trimming press, grindstone and 
polishing wheel, all take the place of the smith’s 
hand-tools, and the Ree pte. grindstone. 

In the making of hammers it is found that the 
cost of labour is reduced to from a tenth to a 
fifteenth what it was in the sixties. We take as a 
typical case the making of 12 dozen engineers’ 
hammers, of solid cast steel, 2 lb. weight. 


TaBLE XCI,—Manufacture of 144 2-Lb. Engineers’ 


Hammers. 
Mode of Production. Hand. Machine. 
ate... 5s ae See 1860 1895 
Number of different ope- 
rations involved Ss 8 27 


Number of workmen em- 


ployed ... = was 2 28 
Number of hours worked 792h.0m. 44h. 36m. 
— of labour , ... 124.80 dols. 9.07 dols. 

verage rate of wages per 

hour mS nae .. 15.7 cents 20 cents 


Thus the engineer's hammer costs 3d. to make 
with steam-driven tools of pretty much the same 
class as those used for making the chisels, while 
with blacksmiths’ tools, files, vise, &c., the 
cost for each was 3s. 6d. In the case of 
plain eye riveting hammers, of solid cast steel, and 
weighing 9 oz., the results are almost, although not 
quite, as satisfactory ; the cost now being one- 
eleventh what it was in 1860, as against a four- 
teenth with the engineer’s hammer. The number 
of men and operations were the same in both cases; 
but the gross of hammers were made in 36 hours 
24 minutes, as compared with 432 hours, and the 
cost has therefore been reduced from 69.60 dols. 
to 6.31 dols.; so that wages have in this case only 
increased fractionally—from 8d. to 83d. per hour. 
The cost of making each riveter’s hammer is rather 
less than 2d. Again, in making hickory handles 
for hammers, there has been a great saving. With 
steam-driven saws, lathes, and ‘‘ belting ” machines 
for finishing, 100 handles can be made in two hours, 
whereas the woodworker of 1870 took 66 hours 
40 minutes. Wages have been reduced from 
2.50 dols. to 2 dols. per day, and thus the labour 
cost has been reduced from 16.66 dols. to 40. cents ; 
the rate being now five handles for 1d. 


Loapinc AND Untoapine Rattway Wacons, &c. 


In the United States the work of loading and 
emptying railway wagons has been brought to 
great mechanical perfection, while at the same time 
traction charges have been so reduced as to make 
it a matter of small moment whether ore or coal 
supplies have to be brought 1000 or 100 miles ; and 
the figures we give on this point are therefore of 
great importance asa standard to be aimed at in 
this country. In the matter of loading ore, we have 
results for 1891, when the primitive shovel and 
wheelbarrow were used, and for 1895 when the 
steam shovel was utilised on an improvised 
railway. Taking 100 tons as a unit, we find that 
200 hours were required, which at a daily wage of 
2 dols. works out to 40 dols., or 1s. 8d. per ton, 
while with the steam shovel operated by an en- 
gineer, craneman, and a fireman, with the help of a 
trimmer in the car, we have the same work done 
in 68 minutes, at a labour cost of 30 cents. To 
this, however, must be added the cost of laying 
the track for the steam shovel and cleaning up the 
iron ore afterwards, meaning 1 hour 43 minutes, at 
a cost of 26 cents, but the total time is only one- 
seventieth that for hand labour, and the cost for 
the 100 tons—55 cents—is little more than the cost 
of loading 1 ton with the primitive tools. 

We take next the case for unloading coal, from a 
canal barge to a bin 400 ft. distant. Labourers in 
1859 earning 74d. per hour, unloaded 100 tons in 
120 hours, at a labour cost of 19.50 dols., or 10d. 
per ton. In 1896 the trimmers got 1s. an hour 
for shovelling the coal into steam elevators dis- 
charging into cars worked by gravity to the bin 
where they tipped the coal. The work was thus 
done in one-twelfth the time—10 hours at a labour 
cost of 2.50 dols., or 1}d. per ton. This includes 
overseering charges in each case ; wages, too, were 
higher for all hands. : 

Our next and concluding Table gives the results 
for transferring 1000 bushels of wheat from storage 
bins to steamships : 
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TaBLE XCII.—Loading 1000 Bushels of Wheat in Ships. 


Mode of Procedure. Hand. Machine. 

ate... mee ns Se 1853 1896 
Number of different opera- 

tions involved ... 5 10 


Number of workmen em- 
ployed a ae Rie 31 36 
Number of hours worked 37h.0m. 8h, 56m. 


Cost of ae .. 645dols. 2.50 dols. 
Average rate of wages per 
hone Ae Sia ed 17.4 cents 28 cents 


Our last comparison, associated also with trans- 

ort, is in the repairing of ‘‘dirt” roads, where 
pick, shovel, and rake haye been superseded by the 
road machine; the advantage in favour of the latter 
is 40 to 1 in respect of time, and 3 to 80 as to cost. 
Indeed, it is almost impossible to find any ex- 
ample in the whole range of industrial enterprise 
where machinery has not been of great value in 
increasing the volume of production, reducing its 
cost, and at the same time enabling higher wages 
to be paid, while greatly reducing the selling price 
of the commodities ; so that in the end the worker 
is a gainer from both points of view. This fact is 
not new by any means ; but we think our series 
of articles has demonstrated that it operates to a 
wider and greater extent than was quite realised 
even by that ubiquitous and erudite individual—the 
man in the street. 








TEXTILE MACHINERY AT THE 
PARIS EXHIBITION. 
(Continued from page 673.) 

Havine described the more important devices 
for testing the counts and physical qualities of 
threads and yarns, which are exhibited in the 
Textile Machinery building of the Exhibition, we 
may pass on to consider briefly the principal 
characteristics of tissues which are produced from 
such yarns. In doing this we may be traversing 
some of the ground covered by elementary text- 
books ; but a recapitulation of the distinguishing 
features of different fabrics will be useful as an 
introduction to the different machines that produce 
them, and which are shown in the Exhibition. 
The word ‘‘fabric’’ serves not only to define all 
classes of stuff made from textile materials, and 
suitable for clothing, upholstery, &c., but its use 
is extended to combinations of interlaced thread, 
employed for a variety of purposes. All woven 
materials may be broadly divided, according to 
their characteristics, into four principal categories. 
1. Ordinary tissues, such as calicoes, &c., produced 
im the common loom. 2. Upholstering goods, such 
as carpets, hangings, &c.; this class is distin- 
guished by great variety of colour and richness 
of design. 3. Hosiery. 4. Tulle, lace, &c. 
Tissues may be defined generally as fabrics pro- 
duced from threads interlaced according to some 
regular method, and weaving is the operation by 
which such fabrics are produced. But this classi- 
fication and definition of tissues is too general for 
practical purposes, and, moreover, is not strictly 
correct ; because such a material as felt, for example, 
may be classified as a tissue, because it fills 
certain purposes of a fabric, although no operation 
of weaving is required for its production ; on the 
other hand, wire cloth cannot be defined as a 
tissue, although it is actually a woven material. 
Again, knitted goods may be spoken of as tissues, 
though the operation by which they are produced 
cannot certainly be called weaving. 

In order to avoid these difficulties a more com- 
plicated terminology has been adopted. The pro- 
fessor of spinning and weaving at the Conservatoire 
des Arts et Métiers, of Paris, defines a tissue as 
follows : ‘‘ A stable aggregation of flexible elements, 
producing compact or open coverings, uniformly 
flexible, and of a limited thickness ;” this definition 
allows felt to be included as a stable aggregation of 
flexible elements, but it excludes cotton wool 
which is an unstable aggregation, as well as the 
many varieties of passementerie which do not form 
covering surfaces. It would appear, therefore, 
more logical, and certainly more practically 
useful, to distinguish the different classes of 
tissues according to their textures, as illustrated by 
characteristic types, and by the methods of laying 
and interlacing the component threads, which fur- 
nishes the clearest and most characteristic distinc- 
tions from a practical point of view. It is this 
mode of classification that we propose to adopt in 
dealing with the textile exhibits at Paris, and we 
shall find that it leads to eight comprehensive 


1. Tissues made in the ordinary loom, and re- 
presented as a class by calico weaving. 
2. Tissues less closely woven, and with the warp 
and weft threads tied together by ‘‘ whip thread.” 
Gauze weaving is the representative of this class. 
3. Tissues produced in the Jacquard loom, such 
as brocades. 
4. Openly-woven tissues, the threads of which 
are mutually and continuously interlaced ; tulles 
are the representatives of this class. 

5. Lace tissues. 

6. Close-woven tissues in which the weft threads 
are knotted on the warp to produce a pile ; of this 
class, some natures of tapestry, carpets, &c., are 
representative. 

7. Open knotted tissues, such as fishing nets. 

8. Tissues produced by the involutions of one 
thread, such as hosiery and knitted goods. 

We will endeavour briefly to describe the charac- 
teristics of these different classes of tissues, a clear 
OM BEN on this point being absolutely neces- 
sary for useful examination of the machines by which 
they are produced. 

1. Tissues Produced in the Ordinary Loom. (The 
French definition for this is Oroisement Simple. )— 
This is the most simple method of producing fabrics. 
A thread crosses at right angles to a series of 
parallel threads passing under and over these, the 
character depending upon the system of alterna- 
tions ; this is the work produced by the ordinary 
weaver in a simple loom, in which the alternate 
threads of the warp rise and fall simultaneously. 
Or instead of being at right angles, the travel of the 
weft may be made obliquely between a warp of a 
given width, the threads of which pass alternately 
one below and the next above on the line of meet- 
ing, the angle of the weft being made equal and 
opposite for each adjoining width. This method of 
weaving only produces a stable fabric if the warp 
and weft are sufficiently close, as in linen tissues, 
or if they are fixed by dressing, as in certain classes 
of muslins. 

2. Tissues less Closely Woven, and with the Warp 
and Weft Threads Tied together by Spiral Ligatures 
(Croisements Liés).—The special purpose of this 
method of weaving is to supply the lack of stability 
unavoidable in producing fabrics by the previous 
method. It is illustrated in Fig. 9, where it will 





be seen that a whip thread is twisted round each 
warp thread, and locks around it and the weft at 
every point of intersection of the two threads, which 
cross at right angles to each other. This whip thread 
consists of a second but finer longitudinal thread, 
which envelopes the first one with an alternating 
spiral ; it also ties the transverse thread at each point 
of intersection, and is then twisted under the lower 
longitudinal thread. The structure so produced is 
that of gauzes in their most simple form: it is 
made by means of special devices added to the 
ordinary loom, and is capable of various modifica- 
tions, producing different effects. 
3. Fissues Produced in the Jacquard Loom, such 
as Brocade (Enveloppements Fractionés). — This 
operation, which is simple in principle, but very 
delicate in operation, consists in passing from left 
to right, for example, between the raised and 
lowered threads of a part of the warp, a small special 
shuttle, then in returning this shuttle from right to 
left between the other raised and lowered threads 
of the same group of the warp, and continuing this 
operation between the same or other groups of 
threads, following a progressive or intermittent 
system, according to the requirements of the design. 
This is the decorative and supplementary work exe- 
cuted on ordinary tissues, either locally or over their 
whole surface, or produced continuously, according 
to the pattern, on highly finished brocaded tissues, 
in which the most elaborate and richly coloured 
designs can be woven. 
4. Openly Woven Tissues, the Threads of which 
are Mutually and Continuously Interlaced (Enve- 
loppements Continus Helicéidal).—This variety is 





divisions, as follow : 





or more round a warp thread, is then turned to 
connect it with another adjacent warp thread, 
around which it makes similar turns, and so on. 
The process is somewhat similar to that indicated 
for gauze weaving, except that the binding thread 
from the bobbin, after being twisted once or twice 
round a warp thread, es on to the next one to 
repeat the same evolution, and so on. A slow 
movement is given to the warp in the direction 
of its length, the bobbins passing to and fro con- 
tinuously as the warp is displaced. This product 
is characteristic of the various tulle fabrics. The 
special purpose of the mechanism is to obtain a reti- 
cular tissue having clear open spaces, with uniformly 
divided and secure connections, giving at the same 
time a special decorative effect. This method is 
often combined with the use of additional threads 
twisted around single threads or groups of threads 
of the warp ; these passing from one to the other, 
according to the nature of the design, can be made 
to produce figured materials of great beauty. A 
piece of tulle is illustrated by the diagram Fig. 10; 
it consists of a series of parallel threads, round 
which each weft thread makes one turn in the body 
of the fabric, and two turns at the selvage. The 
intersections are made as follow: One set of 





weft threads travelling in one direction and an- 
other, symmetrically in the opposite direction, are 
twisted around each warp thread so as to form six- 
sided meshes, as is shown in Fig. 11, which repre- 
sents the tissue obtained by the three series of 
threads when the warp is no longer stretched on 
the loom; one set of the weft threads draw the 
warp to the right, and the other set to the left, as 
indicated on the diagram. We see later on 
that varieties of this method of interlacing are 
shown at the Exhibition on some very remarkable 
machinery in operation. 

5. Lace Tissues (Torsion Mutuelle).—This method 
in principle is the interlacing of two threads twisted 
together ; this operation is not continuous as in 
spinning ; two threads coming from, two different 
points meet, and turning one around the other 
either with a half twist or one complete turn at 
the most, separate in order to repeat, each on its 
own side, similar evolutions with other threads. 
This interlacing is produced in its most simple 
form in a meshed tissue, where each thread is 
twisted successively around its neighbour to right 
and left. It is, in fact, an imitation by mechanical 
means, of the tedious but highly artistic work of the 
hand-lacemaker executed with so much skill, but 
to the uninitiated onlooker, in a capriciously irre- 
gular manner, according to the requirements of the 
design and by means of pins fixed in pillows; 
these workers also employ other and ordinary 
methods of twisting, and occasionally of knotting, to 
consolidate their work. This class of interlacing in 





produced by a binding thread which, twisting once 


the loom involves the use of a number of separate 
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threads wound upon spools, each of which, acting 
quite independently of the others, can be brought 
into any necessary direction in order to meet other 
threads coming from an opposite direction. 

6. Tissues with Knotted Wefts Around the Warp 
(Enveloppements Noués).—In this division a weft 
thread is wrapped around one or several warp 
threads, with at least one complete twist, and is 
then locked against it or them, by a knot made in 
passing the free end through the loop formed by 
the evolution around the warp. It follows from 
this method of interlacing that any pull exerted on 
the end of the enveloping thread tends to lock it 
more securely. In a tissue of this kind the neces- 


sity of employing a continuous weft involves the 








operation of passing the shuttle or bobbin carrying 
the thread which forms the loop through the latter. 
From this microscopic and difficult operation results 
the production of very beautiful piled fabrics, ex- 
amples of which are to be found in the celebrated 
Gobelins tapestries ; in these, each loop is attached 
in the manner described by a running knot to the 
threads of the warp, which renders the finished 
fabric extremely solid without affecting the execu- 
tion of a variety of work admirable alike in design 
and colour. 

7. Open Knotted Tissues (Noeuds Mutuels).—This 
differs essentially from the previous method of 
interlacing, in which the knot, formed by the en- 
veloping weft, can obviously be made to slide 





EXHIBITION, 


along the enveloped warp. It is produced by 
two threads, which are knotted together at given 
points of their length. It is necessary that the 
knot should be a fixed one and occupy a definite 
position, and that the two threads should make 
similar and opposite movements in order that the 
two loops formed by them should interlace and be 
mutually locked. The production of fishing-nets 
is an example of this kind of work. It can be 
made as a trellis between the threads of a single 
series, each of which is knotted ‘alternately to its 
neighbour to the right or left ; the formation of the 
knot requires either a single 8 made simulta- 
neously in the two tistealia to knotted, and 
closed by them with a twist made by the two ends 
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“a, 


that traverse the loop, or by two successive and 
opposite twists traversed by the ends of the 
threads. In fishing-nets made by hand, only one 
thread is used, which is knotted at regular intervals 
with the meshes of the row already made, thus 
forming gradually a new row of loops. 

8. Tissues Produced by the Involution of One 
Thread (Mailles).—This method of weaving is the 
interlacing of a thread upon itself by means of suc- 
cessive loops twisted into one another without the 
end of the thread ever passing through any of the 
loops (see cn 12). From this it results that 
whatever may be the length of the interlaced por- 
tion, or of the tissue already finished, a pull 





Fig. 4, 








}----------- 





(5401 0) 


exerted at the end of the thread unfastens, one by 
one, and successively, all the loops, and con- 
sequently the entire tissue, just as a length of 
chain stitch composed of a series of loops can be 
unravelled. For this reason, tissues of such a 
character require to be stopped from time to time, 
and especially at the ends, by a closed knot. The 
characteristic type of this class is hosiery, and it 
is also illustrated by knitting, produced either by 
hand or machine, by crochet work, &c. 

A few words remain to be added about some of 
the fundamental operations common to all classes 
of weaving, and which may be illustrated by the 
ordinary calico fabric. All tissues of this nature 
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are the result of interlacing threads of two classes : 
those previously arranged parallel to each other 
lengthways of the stuff, and called warp threads ; 
and those which are passed through the warp at 
right angles, half the threads of the latter being 
raised, and the other half lowered for the passage 
of the shuttle containing the transverse or weft 
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thread. The shuttle (navette in French, from 
navire, @ ship), carries the weft to and fro from 
one side to the other, the edge of the warp being 
the selvage of the material. Usually one or 
several, continuous threads are used for the weft 
(the latter where several shuttles are employed) ; 
but short weft threads are also used ; in this case 





the length is about double the width of the stuff, 
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and is applied in such a way as to-secure the 
selvage edges. The loops and free ends of the 
weft are left, in such a case, alternately on each 
side of the fabric, so that the selvages on each 
side parallel to the warp, are secured by the 
closed loop of the weft, the alternating open ends 
being left free. In the warp, the left-hand thread 
is called the first thread, and these are thus 
divided into ‘‘odd and even,” the same distinc- 
tion being applied to the weft. 

At the risk of appearing to introduce still further 
elementary matters belonging properly to textile 
handbooks, a few more points have still to be men- 
tioned as introductory to our subsequent notices of 
exhibited textile machinery, the operations of which 
depend upon fundamental principles. The super- 
position of the weft and warp threads, resulting from 
the alternate raising and lowering the latter, may be 
shown graphically as in Fig. 13, where the black 


Ftg.13. 
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squares represent the lifted warp, and the white 


squares the positions of the weft. In the diagram 
called the ‘‘ pattern,” Fig. 13, it is easy to see that 
the black squares 3, 5, 7, &c., represent the warp 
thread 1; and the black squares 4, 6, 8 the warp 2, 
and so on. The white squares 3, 5, 7 are weft thread 
No. 1; and 4, 6, 8, weft 2. In order to determine 
the class of texture of any stuff, the pattern, Fig. 13, 
can be reduced as shown in Fig. 14. Two natures 


Fig.i4. 


-. 


of pattern are required, one to determine the 
character of the fabric, and the other the quantity 
of warp or weft thread absolutely necessary for the 
completion of a pattern. Every pattern has, there- 
fore, two functions: 1. The transverse function, 
referring to the number of warp threads shown by 
the number of squares in the width of the material 
to be produced. 2. The longitudinal function, 
showing the number of weft threads required for 
the same pattern. The passage of two consecutive 
wefts under two warps lifted alternately, produces 
an interlacing indicated in Fig. 15. This inter- 


1 Fig.W5. ‘ 
@<@x @: 


lacing has two definite characteristics: 1. The 
binding points L L at the top or bottom of each 
thread as it passes over or under the weft. 2. The 
point of intersection E between each of the threads 
C, D, E. There are two distinct kinds of 
‘* patterns,” the weaving, and the figure pattern ; 
the former are those which determine the modes 
of intersection, to constitute the underside of the 
fabric ; the other also shows the underside, but 
also determines a surface grain or configuration 
which is systematically repeated, and is known by 
various names, such as diagonals, lozenge, pheasants’ 
eye, &c. There are four fundamental kinds of 
weaving patterns, from which many varieties of 
stuffs are derived. The: are: (1) linen; (2) 
twills ; (3) serge; (4) satin. These patterns 
have the two following characteristics: The first 
is that the transverse and longitudinal ratios are 
alike, because the number of intersections of the 
warp and weft threads are the same, conformably 
with the second characteristic, that the sequence is 
the same for all the threads, warp and weft, 
respectively. The sequence of a fundamental 
pattern and its derivatives is shown by the order 
of the black or coloured squares of the pattern 
and of the squares left white, which comprises, on 
the whole length of the pattern, a weft thread 
selected as No, 1; the others following in the same 
order, but starting from a different warp thread ; 





the variations thus obtained may be graded from 
left to right or right to left. 

calico weaving, the sequence is always one 
warp thread ‘‘ taken,” one ‘‘ left.” 

In batavia (fancy twill), the sequence is two 
‘*taken” and two ‘‘ left.” 

In serge (regular twill), with n squares, it is one 
“taken,” and n—1 “left.” 

In satin (satin twill), with n squares, the se- 
quence is the same. 

It is the first weft thread of each pattern that 
decides the sequence of the tissue, provided that 
the first square on the left indicates the commence- 
ment of the warp, numbering always by 1 or n 
threads taken. In figured linen the gradation is 














by one and one, continued diagonally. In the dia- 
gram, Fig. 16, the warp gradation is by one and 
one, that of the weft by two and two. In Fig. 17 
the gradations are by threes. The same order can 
be observed either transversely or longitudinally. 


(To be continued.) 





THE PARIS EXHIBITION ELECTRIC 
POWER STATION. 

THE Borstc AND SIEMENS-HALSKE INSTALLATION. 

On page 606 ante we published a plan showing the 
positions occupied by the various exhibitors, French 
and foreign, who have contributed to the magnificent 
power station of the Exhibition. Prominent among 
these are Messrs. Borsig and Co. and Messrs. Siemens 
and Halske, who supplied respectively the engines and 
generator occupying the location marked 27 on the 
plan. The four-cylinder triple-expansion engine, illus- 





trated on pages 710 and 711, was designed and built 
by Messrs. A. Borsig, of Tegel, near Berlin ; it is in- 
tended for a steam pressure of 210 1b., and for a speed 
of 90 revolutions ; working with condensation, it will 
develop 2500 horse-power. At the Exhibition, how- 
ever, the engine runs with steam of 140 1b. and at 83.5 
revolutions. The two cranks are placed at an angle of 
180 deg. The two-part crankshaft has at one end the 
dynamometer, and on the other a pulley from which 
the two single-acting air pumps are driven which are 

laced in the basement, about 8 ft. below the engine 

oor. The bedplate of the engine consists of two 
parte, each weighing 29 tons, flanged and bolted 
together, and forming oil troughs, from which two 
small centrifugal pumps, driven by a steel wire cord 





from the crankshaft take the oil up to the purifier, 
Each half bedplate is made with two crankshaft bear- 
ings. Between the bedplate and the dynamo bearing is 
a 41-ton flywheel provided with a toothed ring on which 
an electric motor acts. On the bedplate rest two 
cast-iron standards with the guides, and two forged- 
steel colums; these carry the two low-pressure cy- 
linders, which are bolted together. The high-pressure 
and intermediate cylinders are supported by wrought- 
iron columns. These platforms are so arranged that 
if the iron columns are removed the covers and pistons 
of the low-pressure cylinders can be taken out. After 
uncoupling the crossheads the pistons can then be 
lowered into recesses in the bedplates which are 
usually covered io, and finally removed. 

All the cylinders are packed with their own steam, 
The packing rings of the high-pressure piston are of 
the Ramsbottom type ; the other pistons are provided 
with Buckley rings. The valve gear eccentrics are all 
mounted on a shaft, which is carried in six bracket 
bearings situated behind the low-pressure cylinder. 
The pendulum ——_ is on an intermediate shafting 
which passes obliquely between the standards. The 
admission and exhaust valves of the four cylinders 
are actuated by means of levers and pawls. In the 
case of the inlet valve of the high-pressure cylinder, 
the release is controlled by a cam from the governor ; 
in the other valves, stops have been provided for 
hand adjustment. The valves are all of the double- 
seat type, and are provided with Collmann’s oil 
cataract. The casing of the cataract contains an ad- 
ditional spring, with the help of which and of a hand- 
wheel, the speed may be varied while the engine is in 
motion. For the high-pressure and intermediate- 
pressure cylinders, one eccentric actuates both the 
admission and the corresponding exhaust valve ; the 
low-pressure cylinder valves have each their own 
eccentric. The dimensions of the cylinders are : 

Diameter of high-pressure cy- 

linder_... bi ios - 760mm. (29.9in.) 
Diameter of intermediate pres- 

sure cylinder Aes ao AAOO5, (46.4.,, ) 
Diameter of low-pressure cy- 

linder_... ee ae ase ~ 55. (ORT, ) 
Length of stroke ... sigan: 45 (47.8 ,, ) 

The revolving masses of the rods are counter- 
balanced by screwed-on weights. The stuffing-boxes 





Fig.3. 


receive their oil under pressure. The air pumps have 
only piston and cover valves, but nosuction valves. The 
istons are worked through links from the ends of a 
m, the shaft of which rests in two bearings on the 
pumps, one end being driven by a lever andaconnecting- 
_rod from the pulley on the engine crankshaft. : 
| he boiler steam pipe extending from the main 
behind the engine, is interrupted by a cut-off 
valve, placed between the ah spe and inter- 
mediate cylinders, from which a short branch leads to 
the front of the former cylinder. A horizontal pipe 





then takes the steam to the intermediate-pressure 
cylinder, and thence through a cast-iron chest into 
‘the low-pressure cylinders. From each of the latter 
cylinders an exhaust pipe is carried down the stan- 
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dards to the air pumps. The four platforms shown 
on the illustration are necessary in an engine which 
rises 41 ft. above the floor level. 

The triphase dynamo, supplied by Messrs. Siemens 
and Halske, of Berlin, will generate 2000 kilowatts at 
from 2000 to 2200 volts, with 50 periods; the arma- 
ture is stationary. The rotating field consists of a 
divided cast-iron rim, which is connected with the hub 
by eight cast-iron spokes, and is keyed directly to the 
extended engine shaft. The poles consist of laminated 
iron, held together by bolts, and a steel prism of 
approximately quadratic section. This prism contains 
the threads of the screws which fasten the poles to the 
cast rim, and which are inserted from inside. The 
winding of the field magnets consists of copper strips, 
4 by 23 millimetres (0.16 in. by 0.6 in.), placed edge- 
ways. Each pole has 40 windings, and the total weight 
in the field amounts to 4 tons. To provide for efficient 
ventilation, the field cores are split in the centres, and 
the upper windings are taken round hollow bronze 
castings, through which the air escapes radially. The 
excitation of the field requires from 28,000 to 42,500 
watts at 210 volts; the total resistance of the field coils 
is about 1 ohm. 

The manner in which the stationary armature has 
been centred should be mentioned. If we imagine a 
hollow shaft, resting on two rollers, the shaft will 
be lowered or raised in the vertical plane, when both 
rollers are moved simultaneously. If the motion is 
confined to one of the rollers, or if one is ra‘sed while 
the other is lowered, the central axis of the hollow 
shaft will be shifted horizontally. In this way the 
shaft can be adjusted horizontally and vertically. 
What we have briefly termed a hollow shaft is 
really aninner and outer ring, connected by a series 
of radial spokes and forming a flat ring, which is 
turned on both surfaces. o such rings, exactly 
equal, are placed parallel and coaxial, and then con- 
nected with one another by interposing the armature 
(Fig. 4). Each of the two bearing rings rests on two 
rollers, as shown inthe diagram. When the armature 
has been centred with the aid of these rings, it is 
bolted to lateral blocks. The bolts are again removed 
should an adjustment become necessary. 

The core of the armature is built up of sheets, 0.5 
millimetre (0.02 in.) in thickness. The armature 
itself, as well as the bearing rings mentioned, are made 
up of four quadrants. The 648 grooves of the arma- 
ture, 13 millimetres wide and 55 millimetres deep 
(0.51 in. by 2.2. in.), contain each one copper rod of 
7 by 44 millimetres (0.28 in. by 27 in.). hen the 
rod has been put in position, an insulating cover is 
forced into the groove. All the rods of a circuit 
are in series with one another, and the three branches 
are connected radially. The whole copper mass of the 
armature weighs 2.5 tons; the resistance is less than 

7 ohm. The excitation is effected by a con- 
tinuous-current series dynamo of 45 kilowatts at 210 
volts, with external field and drum armature. The 
controlling instruments are of the Terravis type. 
They are a voltmeter, a current meter, and a 
power meter, and are mounted all three on a post 
about 14 ft. high, which encloses the respective wires. 
The dials have each a diameter of 2 ft., and scales 
are marked on both faces, front and back. The in- 
struments indicate the real values, small transformers 
being interposed between generator and instrument. 
The regulating apparatus and switches are placed on 
adesk. The resistance for the. exciting circuit and 
the three-pole high tension cut-out are in the base- 
ment, but manipulated through handwheels from the 
switch desk. 





MIDLAND LOCOMOTIVE AT THE PARIS 

EXHIBITION. 
ON pages 682 and 683 of our last issue we published 
illustrations of the fine express passenger engine, which 
is being exhibited at Paris by the Midland Railway 
Company, and this week we give, on our two-page 
engraving and on page 718, further views of this 
engine and its tender. As stated last week, the 
engine, which was constructed at the works of the 
Midland Company, Derby, from the designs of Mr. 
Samuel W. Johnson, has cylinders 194 in. in dia- 
meter by 26 in. stroke, and it is provided with 1217 ft. 
of heating surface. As our engravings show, the engine 
is provided with a single pair of drivers, 7 ft. 94 in. 
in diameter, the weight available for adhesion being 
184 tons. The locomotive’ is of a type which has 
proved itself capable of dealing most satisfactorily 
with the heavy and fast traffic for which it was 
pre ve. while the beautiful finish of the engine 
exhibited renders it an admirable example of British 
workmanship. 

In order to accommodate such large cylinders inside 
the frames, it has been necessary to p the valve 
chests beneath the cylinders. The valves are, how- 
ever, driven direct from the eccentrics without the 
intervention of a rocking shaft, the centre line of both 
cylinders and valve stems being set at opposite incli- 
nations of 1 in 16, in order to admit of this. The 
valves are of the piston type, and the reversing 





gear can, therefore, be handled with ease, in spite 
of the high-pressure carried and the large size of the 
valves.’ The valve gear is of the usual link type. 
The boiler shell is constructed of ,4,-in. plating, 
the rings being arranged telescope fashion. .The 
centre line is 8 ft. 1 in. above rail level. There are 
228 tubes, 1§ in. in diameter by 10 ft. 104 in. long. 


The tubes, it will be seen, are sharply bent, increasing | ¥ 


their flexibility and reducing all expansion strains. 
The firebox casing is 8 ft. long by 4 ft. 0} in. over 


the outside plates. ‘The inside firebox is, of course, 


of copper ; and, with the exception of the tube-plate, 
is 7 in. thick. 

The frames are of ‘the usual plate type, and are 
made from l-in. steel plates. The crank axle, it 
will be seen, is provided with four bearings, the inner 
—— being 84 in. and the outer 67 in. in diameter. 

e crankpins are also 8} in. in diameter, with a 
length of 44 in. The crank cheeks have an elliptical pro- 
file, and are reinforced with steel rings shrunk on. A 
steam brake with blocks on each side of the drivers is 
fitted; and there is also a steam sanding apparatus 
provided both before and behind the driving wheels. 

The front of the engine is carried on a four-wheeled 
bogie, having wheels 3 ft. 10 in. in-diameter. The 
single trailing axle, which has wheels 4 ft. 4} in. in 
diameter, is situated immediately under the rear of 
the firebox. 

The general: design of the tender is shown in Figs. 5 
and 6, page 718. It is supported on two bogies, the 
axle-boxes of which are connected with equalising 
beams. It is designed to carry 4000 gallons of water 
and 3% tons of coal. 

We give below some of the principal dimensions 
and particulars of the engine and tender, in a tabu- 
lated form : 


Cylinders : 
Diameter ... 194 in. 
an ae ae 26 ,, 
mgth of ports ... 172 ,, 
Widt vii poate here ff tes 
Piston valves, diameter... S45 
Rr ap afi sia PE ee 
4 lead in full gear - 
Wheels (Cast Steel) - 
Driving wheels, diameter 7 ft. 94 in. 
Engine iewheels_... mee nea | ee 
Trailing wheels ... mA 4,, 43,, 
Thickness of tyres on tread... 3 in. 
Size of bogie journals ... Bin, in dia. by 9 in. 
- ,,~ inside driving ... oe na eA 
» Outside ,, Sa “aos a 5 
» trailing ... ies ... BF Fs ger 
Boiler (Telescopic) : 
Length of barrel...  ... ... 10ft.6 in 
Diameter of barrel inside a €,,.14-., 
Thickness of barrel plates ae 3x in. 
. smokebox tubeplate ie 
Length of firebox casing outside 8 ft. 
Centre of boiler from rail a Pe ies 
Number of tubes, copper 228 
Diameter of tubes, outside 1g in. 
Firebox (Copper) : 
Length inside, at bottom op 7 ft. 38 in. 
Width ,, 9 we 3, 4b 
Thickness of tubeplate ... tes 0 ,, Ch 5, 
ss top, back, and sides... 0. 5, O55 
Heating Surface : 
WN caso yoke oe cee ae 147 sq. ft. 
Tubes re a sak sie 1070. 
Total heating surface och ae 
Grate area ... ay: ie ae 24.5 aq. ft. 
Working pressure jus 180 lb, 
Gross tractive power 14,800 ,, 
Tender : . 
Coal capacity =... use ave 7 tons 
Water capacity (imperial gallons) 4 bey 
t. 6 in. 


Diameter of wheels (cast steel)... 31 é 
Size of journals ......._ ~—-... 5h im. dia, x, by 9 in. 


Wheelbase (Engine) : 
Centre ot togie to trailingwheel 19 ft. 114 in. 
Wheelbase (Tender): 
Extreme centres ... oe bes 16 ft. 9 in. 
Total wheelbase, engine and 
tender, extreme centres ze 49 ,, 73, 


Weights (Working Order) : 
Tons om i 


On engine * eo vie ites 16 
7 Rie wheels rg 1B: se" 
in trailing ,, HA 14° 16. 1 
Total weight, engine -... —... 50 3 0 
On leading tender bogie... is 1 Na Ae 
.», trailing e- pe i ERS Se] 
Total weight of tender, with 
4000 ons of water and 34 
WOME OUR tal ase? Sese a: SR 
Total weight, engine and tender oe eS 





Para AND New York.—A Bill has been passed authoris- 
ing the Governor of the State of Para to neyo tenders 
for the establishment of a line of steamers een Para 
and New York. A subvention of 7878/. per snnum for a 
term of 12 years is provided for. Steamers of the newline 
are to make at least 12 round voyages in the first year, 
and 24 annually during each of the ‘cnebauees 11 years. 





NOTES FROM THE UNITED STATES. 
ELPHIA, May 18. 

TuE sudden collapse of demand for iron and steel 
is the surprising feature of the market in all trade 
centres. roductive capacity has been increased 
between 30 and 40 per cent. during the past two 
ears, and the momentum of expansion will carry the 
increase considerably beyond 50 per cent. This fact, 
in view of the uncertain future f sole » makes manu- 
facturers feel rather serious at times. The increase in 
raw material and labour will remain as a permanent 
factor. The great combinations can, and, of course, 
will, gauge production to demand, so that there need 
not be feared one of those destructive depressions 
which in times past has dealt so severely with 
industrial interests. Manufacturers are watching the 
situation with considerable anxiety. They know that 
there are no stocks of crude iron as yet ; but the great 
uncertain thing is the volume of demand during the 
latter half of the year. Steel rails and structural 
material continue high and active. Plates, sheets, 
bars, pig—everything else excepting, of course, 
Bessemer pig—are weaker and declining. Consumers 


can play this game three or four weeks. June must 
bring demand. By that time the depression will 
probably have reached its limits. The pressure to 
secure 


usiness, which set in —_—- two or three 
months ago, is increasing, and- this pressure means 
lower prices, . There is much new business in sight, 
from railroad sources especially, and this is relied 
upon by manufacturers to turn the seales in their 
favour before Midsummer. Inquiries are comin; 

from Transatlantic sources for ; hae 9 quantities o: 
coal, The coke market is easier. During the coming 
summer, capacity in coalfields will be available. The 
ore shipping season has set in, and the greatest season 
ever witnessed is now on. The stockbrokers view 
industrials with suspicion and distrust ; but they'do 
not comprehend the strength behind them. Steel 
rails are still 35 dols., and Bessemer zig 24 dols. 
Neither are worth within 3 dols.' to 5,00.dole, of those 
prices, and. big fortunes would be made at a clean 
5-dols. drop on both. Readjustment is the order of 
the day. Congress will adjourn June 10, leaving a 
large amount of business until next winter, because it 
is afraid to pass the Nicaragua Bill, the Subsidy Bill, 
and a dozen other Bills. Several State Conventions 
have passed resolutions in favour ofa more. elastic 
currency. Since January 1 it has, been increased 
45,000,000 dols.; but the rank-and file think this is 
only a spoonful. 

May 24 


A great mavy contracts expire in June, especially 
ig-iron contracts. Until then but little will be done. 
he advances in ore transportation and labour make 
much decline impossible in crude material, and the 
extraordinary consumption, coupled. with the indica- 
tions of a broadening demand, have had the effect of 
strengthening confidence that was weakened during 
the Gates exposures. Yet there is a pronounced de- 
clining tendency all along the line. Consumers every- 
where are holding back orders, just as they rushed 
orders in a year ago. Prices are being shaded, espe- 
cially in the West. A good deal of mill capacity is to be 
shut down, in order to make extensive improvements. 
A good many of the larger foundries in fener» are 
running double turn, and consumption will probab , in- 
crease. Steel rails have been shaded below 35 dols. in 
Western mills, but full prices are held in Eastern mills, 
‘whose surplus has export possibilities in its favour. 
Thedemand for machinery and electrical equipmentshas 
again improved, and some extensive orders for trolley 
lines have been placed within a week. Plates continue 
weak, but shapes hold their own. Bridge builders 
ive a ro-y view of the situation, Bar iron has pro- 
bly touched bottom, and in finished iron there are 
already signs of a reaction towards firmer prices. One 
thing can be relied upon, viz., that when the reaction 
has exhausted itself, an immense demand will spring 
up for iron and steel products. The opinion is stronger 
this week than last that the limits of depression will 
be reached sooner than was thought possible a 
month ago. A strong movement is started to 
work up public sentiment to favour the expen- 
diture of 62,000,000 dols. to make the Erie 1 
deep enough to carry, 1000-ton barges. The Lake 
shipyards have a-year’s work under contract.. Coal 
companies are being formed to increase the pro- 
duction of bituminous coal on a large scale. Nearl 
all the more desirable properties in Pennsylvania an 
West Virginia have been brought up, and extraordi- 
nary activity in development is assured during the 
next year. Inquiries from Europe are quite frequent, 
and six cargoes will start as soon as vessels can be 
loaded. Much more coal would be sent abroad but 
for the absence of tonnage. , 
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ARMOURED TRACTION TRAIN FOR SOUTH AFRICA. 


CONSTRUCTED BY MESSRS. 


JOHN FOWLER AND CQO,, 


LIMITED, ENGINEERS, 


LEEDS. 











THROUGH the courtesy of Messrs. John Fowler and 
Co., the well-known steam plough and traction engine 
builders, of Leeds, we are enabled to publish in this 
issue, illustrations of the armoured traction train for 
South Africa, the trial trip of which was dealt with in 
our issue of May 18. The complete train is shown in 
Fig. 1, and consists, it will be seen, of an engine, 
three armoured trucks, and two howitzers bringing up 
the rear. Since these howitzers were not originally 
intended to be coupled up tandem fashion as shown, 
it was necessary to fit one of them with a special 
hook to take the trail of its fellow. The engine 
is shown separately in Fig. 2, and it will be 
seen that all the working parts have been com- 
pletely boxed in with protective plates. These are 
¢ in. thick, and are made of a special nickel steel, 
containing a little chromium, and hardened by a 

rocess, which is the secret of the makers, Messrs. 
mmell and Co., of Sheffield. It will be seen that the 
driver has a very restricted view. He is provided for 
at the right-hand side of the engine, and a peep hole 
in the projecting side of the cab, enables him to see 
the road immediately in front of him. There is a 
similar peep-hole on the left-hand side of the cab, but 
this he has to view by reflection in an adjustable mirror. 
In spite of these drawbacks the driver manceuvred his 
train on the trial run with great skill. The total 
weight of the engine is 22 tons, of which the 
plating is responsible for about 44 tons. The driving 
wheels are 7 ft. in diameter by 2 ft. broad, and are 
provided with helical teeth made out of short strips 
of heavy T irons riveted tothe rims. The bite in loose 
ground can be increased by bolting on spuds to these 
wheels in the usual way; whilst, as with the ordina: 
traction engines, a winding rope and gear are provided, 
by the use of which the engine can extricate itself and 
its train out of any’of the worst drifts it is likely to 
meet in South Africa. The age is kept fairly 
high, but is nevertheless liable to be flooded in 
ing fords. In most cases there will even then 
be cnlidions steam left in the boiler to per- 
mit of the engine completing the passage with its 
own steam, but in the case of wider rivers, two 
engines would be used, one hauling the other across 
in turn by means of suitable rope tackle. The engine 
has cylinders 6? in. and 11$in. in diameter by 12 in. 
stroke, and the working pressure is 180 1b. per square 
inch. The tank capacity is 400 gallons, and at a 
pinch about 15 cwt. of coal can carried. The 
arrangement and construction of the wagons are 
clearly shown in Figs. 3 to 6. The vertical plat- 
ing is 2 in. thick, but the side flaps, which are shown 
raised in Fig. 3 and lowered in Fig. 4, are but 
ge in. thick, since they will, under normal condi- 
tions, be exposed merely to oblique fire. They are 

















nevertheless quite proof to the Mauser bullet, even 
when the latter strikes normally, though at short 
ranges the bullet would then raise a burr at the back 
of the plate. The skids by which the howitzers can 
be run into a on are carried on rests provided for 
the purpose at either side of the wagon, as seen in 
Fig. 3; whilst in Fig. 5 they are shown ready for use. 
The wagons are 15 ft. 6 in. long and 7 ft. 84 in. wide. 
Their weight when empty is about 5 tons, and they 
will each carry about 12,000 lb. of ammunition for the 
howitzers. 





Srert.—The exports of unwrought steel from the 
United Kingdom in April were 29,389 tons, as compared 
with 21,506 tons in April, 1899, and 28,172 tons in April, 
1898. In the four months ending April 30 this year the 
exports attained an te of 120,837 tons, while in 
the corresponding period of 1899 they did not exceed 
87,114 tons, and in the corresponding period of 1898 
101,529 tons. British India took 12,229 tons of unwrought 











steel from the United Kingdom in the first four months 
of this yeat, as compared with 9176 tons and 11,722 tons 
in the corresponding. periods of 1899 and 1898 respec- 
tively; Australasia, 13,684 tons, as compared with 9524 
tons and 9313 tons ry gremarige Le and Canada, 9871 tons, 
as compared with 734 tons and 1670 tons respectively. 
The exports to the United States increased to April 30 
this year to 7954 tons, as com with 3789 tons and 
4606 tons respectively. The exports have increasd this 
year to Denmark, Holland, and France ; but they have 
decreased to Russia and ye 


AGRICULTURAL Encings.—The exports of portable 
agricultural steam engines have shown a further ten- 
yee § to increase this year. In the four months ending 
April 30, these exports were valued at 215,715/., as com- 
pared with 206,244/. in the corresponding period of 1899, 
and 134,706/. in the corresponding 


these totals the exports to te countries figured 
for 159,082/., 160,7722., and 92,1 vely; and 
Australasia for 13,9567 , 10,0967., and . respectively, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Leeds and the Cost of Coal.—While most of our large 
towns have had for some time to pay an increased rate 
for their gas, owing to the a vance in coal prices, 
Leeds—thanks to the foresight of the committee in laying 
by for a rainy day—has up to the present been a con- 
spicuous exception. At length, however, they have been 
compelled to succumb, and-an immediate increase is con. 
templated. It is not only, however, the additional cost of 
coal that has been upsetting the calculations of the West 
— —— The new en a. laid 

own by the collier: etors will, if insis upon 
make a cnuhinastde ditlanenas. For a time ieeldorsers 
and the corporation have been atloggerheads, but from a 
conference held in Leeds last week, between representa. 
tives of the corporation and coalowners, a modification of 
the latter’s proposals seems possible. The gas producers 
made certain counter suggestions which the coalowners 
have promised to take into consideration. The various 
clauses in the proposed new form of tender were discussed, 
The first had regard to the proportions of delivery—40 per 
cent. in the six summer months and 60 per cent. in 
the six winter months instead of 27 per cent. and 
73 per cent. as now. A counter pro was that the 
contracts should include an abatement of 6d. per ton for 
summer deliveries as an inducement to corporations to 
take the largest ible quantities and thus compensate 
themselves and the cost of stacking. 


Parkgate Iron and Steel Company, Limited. — The 
thirty-ninth annual meeting of the shareholders of this 
company took place at the Royal Victoria Hotel, Shef. 
field, las) week, Mr. C. J. Stoddart presiding. A divi- 
dend of 1s, 8d. per share, making with the interim divi- 
dend a total of 33. 2d. per share, or 13 per cent. for the 
year, was declared. 


West Riding Electric Power Scheme.—At a meeting of 
the Yeadon Urban District Council last week a letter was 
read from the secretary of the Yorkshire Electric Power 
Company giving notice of an intention to promote an 
electric power supply for the West Riding. The letter 
said the scheme was — promoted by electricians, 
engineers, and others, who have had considerable expe- 
rience in such undertakings at home and abroad, and 
that the Bill will be drafted as soon as the decision of 
the committee on the Lancashire and other Electric 
Powers Bill has been given. The principal object of the 
scheme was to supply low-pri electricity to local 
authorities and other consumers. The council de- 
cided to ask the Board of Trade to extend the time of the 
electric lighting provisional order they obtained in 1894, 
and also to write to the Leeds City Council asking if that 
authority would supply electricity in bulk to Yeadon, in 
conjunction with the proposed tramway scheme. 


South Yorkshire Coal Trade.—A large number of con- 
tracts have been placed during the past week, but many 
important tenders are still out. Prices generally have 
been from 5a. to 6s, 6d. per ton over last year’s rates. 
The Sheffield Gas Company’s contract for 250,000 tons 
has been placed at advances ranging from 5s. to 53. 6d. 
per ton. For another large contract an offer of 5s. 11d. 
advance was refused, coalowners holding out for 6s. per 
ton. The following offer, made to a German house, 
affords a criterion of present pit rates: Best qualities, 
16s. per ton ; thin, 15s. per ton; softs, 133. 6d. per ton ; 
branch nuts, 13s. 6d. per ton; steam, 15s. 9d. per ton. 

Iron and Steel Trades.—The firms engaged in the 
heavy industries of the city continue full of work, and 
look forward with every confidence to the future. Users 
are finding pig iron and many brands of partly finished 
material very scarce, and manufacturin see A p 
being somewhat retarded. The demand for Siemens- 
Martin and Bessemer billets is well maintained. The 
lighter trades are still in a somewhat depressed con- 
dition, though there has recently been an improvement 
in the colonial demand. 
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and one of them will be floated in the course of a week 
orso. Further down two big British India boats occupy 
berths, one within a month of launching and the other 
just getting into frame. On the slip the steam yacht 
Oriental, which the firm built nine years ago for Mr. 
Peter M‘Kinnon, is being overhauled, and so in the dock 
is the Carron Company’s steamer Thames. 




























































NOTES FROM THE NORTH. 
Market Lost Thursday wes held 
Glasgow Pig-Iron Market.—Last Thursday was 
as a holiday in honour of the Queen’s Birthday, and 
consequently there was no iron market; and when 
business was resumed on the following day the market 
was very flat. Some 20,000 tons of iron c 
hands, and it was reported that the trade advices from 
America were unfavourable—prices being easier, with 
increasing stocks. Scotch iron lost 1s. per ton, Cleve- 
land 1s., and hematite iron 10d. per ton. In the 
afternoon less than 8000 tons were sold, and the market 
closed very flat—Scotch iron down 1s. 114d. on the dey, 
Cleveland 114d., and hematite iron 1s. 4d. per ton. e 
settlement prices were: Scotch iron, 68s. 7}d. per ton ; 
Cleveland, 723. 14d. ; Cumberland hematite iron, 793. 9d. ; 
and Middlesbrough hematite, 853. per ton. Monday’s 
forenoon market was very flat. The advices from New 
York read most unfavourably, and led to a rush of 
selling which must have increased the short position. 
About 15,000 tons were dealt in, and there was a decline 
ranging from 7d. to 1s. 104d. per ton. There was 
still a stiff back on cash transactions. In the afternoon 
the market was very much depressed, Scotch iron being 
at one time close on 2s. per ton down, but the close was 
a little better than the worst. On the day Scotch fell in 
ice 1s. 8d. per ton, Cleveland 2s. 10}d., and hematite iron 
. 4d. per ton. At theclose the settlement prices were: 
67s., 64s. 3d., 78s. 44d. and 85s. per ton. About 15,000 
tons were dealt in on Tuesday forenoon, and there was a 
sharp rally from the previous day’s weakness. ‘‘ Bears” 
covered in both Scotch and Cleveland, and the former rose 
7d., the latter 44d., and hematite iron 104d. per ton. 
There was a “ back” of 7d. on Scotch iron and of 3d. on 
Cleveland iron. Other 15,000 tons were dealt in at the 
afternoon market, and prices were firmer on continued 
**bear” covering. Scotch closed 1s. per ton up on the day, 
Cleveland 7$d., and hematite iron 104d. per ton. At 
the close of the market the settlement prices were: 68s., 
703., 79s. 3d., and 85s. per ton. A moderate business was 
done this forenoon, some 15,000 tonsof iron changing hands. 
The ‘‘ bears” covered freely, and Scotch iron rose 44d. per 
ton. Other 15,000 tons changed hands in the afternoon, and 
prices received a smart drop; but the close was above 
the lowest. Scotch lost 64d. from the forenoon close, 
hematite iron 6d., and Cleveland 3d. per ton. The 
settlement prices were: 67s. 9d., 693. 6d., 793. 14d., 
and 85s, per ton. The following are the returns of 
the oo age) of pig iron from all Scotch ports for 
the week ending last Saturday: To Canada, 165 tons; 
to India, 138 tons; to Australia, 535 tons; to Italy, 
516 tons; to Germany, 1435 tons; to Holland, 577 tons; 
to Belgium, 125 tons; to Spain and Portu 120 tons ; 
to other countries smaller quantities, and 2662 tons coast- 
wise, The week’s total was 6614 tons, against 3947 tons 
in the corresponding week of last year. Here are the 
prices of No. 1 pig-iron makers’ brands: Clyde, 88s. ag 
ton; Gartsherrie, 883. 6d. ; Summerlee and Calder, $ 
Coltness 92s. 6d.—the foregoing all shipped at = chtpped 





Mexican Rartway.—Mr. A. M. Rendel, consulting 
engineer to the Mexican Railway Company, Limited, 
reports that the total length of line now laid with steel 
sleepers is 287} miles. The Pueblo branch is improving, 
ag steel sleepers are substituted for timber ones, Ware- 
house accommodation at Mexico, Negales, and Vera Cruz 
has been materially increased. No addition has been 
made to the company’s engine or carriage stock during 
the past half year, but 50 trueks, with a carrying capacity 
of tons each, were added to the wagon stock. The 
Government of Mexico has required that all rolling stock 
in Mexico should be fitted with automatic couplings of a 
type to be approved by the Government. 





CaTaLocurs —We have received from Mr. A. E. 
Pillatt, of the Queen’s-road Works, Nottingham, a cata- 
logue describing the Pillatt furnace, and giving illustra- 
tions of certain works at which it has been applied.— 
The British Steam Specialities, Limited, of Fleet-street, 
Leicester, have sent us a copy of their catalogue of steam 
fittings, amongst which are included steam traps, reduc- 
tion valves, damper regulators, grease extractors, and 
feed heaters.—A new catalogue of railway generators has 
just been issued by the Bullock Electric Manufacturing 
Company, of Cincinnati, Ohio, U.S.A. The catalogue 
contains unusually full details as to the construction of 
theze ——. — ie the —— poe being 
separately illustrated.—A pamphlet ing wit ints 
for aoe steel, and reas iron has been published 
by the Goheen Manufacturing Company, of Canton, Ohio, 
USA. for whom Mr. Charles E. Gritton, of 33, King- 
street, W.C., is the British agent.—We have received 
from Messrs. 8. A. Daniell, Limited, of the Sun Works, 
Edward-street Parade, Birmingham, a copy of their 
new catalogue illustrating the letter presses, pipe-screw- 
ing machines, wrenches, jacks, and drilling machines, of 
which they are manufacturers.—Messrs. Webster and 
Bennett, of the Atlas Works, Coventry, have sent us a 
copy of their new illustrated catalogue of machine tools. 
The specimens described include vertical boring and turn- 
ing mills, chucking machines, multi-spiodled drilling 
machines, various types of milling machines, and other 
tools of modern and special design.—We have received 
from Messrs. I. Muller and Co., of 112, and 114, Golden- 
lane, London, E.C., their new priced catalogue of engi- 
neers’ tools, iron and tinplate working machinery, gun- 
metal, and iron steam fittings, and contractors’ plant and 
stores. The catalogue contains 312 pages and is profusely 
illustrated.—Messrs. Ruston, Proctor, and Co., Limited, 
of Lincoln, have sent us a catalogue which they have 
issued in connection with their exhibits at the Paris 
Exhibition. This covers a wide range, as, in addition to 
the agricultural and traction engines, by which the 
name of the firm is so well known, fine specimens of 
vertical and horizontal stationary engines are also on view 
at the stand.—Messrs. Dick, Kerr, and Co., Limited, of 
110, Cannon-street, E.C., have just ye enn excellently 
illustrated pamphlets descriptive of the cars they have 
supplied to the Waterloo and City Railway and to the 
Liverpool tramways.—Messrs. Joseph Wright and Co., 
of Tipton, have issued a new catalogue describing the 
special types of feed-water heaters, softeners, filters, 
and condensers, of which they are manufacturers.—An 
interesting catalogue is that recently published by the 
Delta Metal Company, Limited, of 110, Cannon-street, 
E.C., which contains illustrations of some of the numerous 
complicated sections which they succeeded in producing 
by means of Mr. Dick’s ingenious process of ‘‘extrusion. 

e letterpress of this catalogue consists, in the main, of 
particulars as to the physical properties and practical 
adaptations of the different brands of Delta metal manu- 
factured.—Mr. T. B. Batsford, of 94, High Holborn, 
London, has issued a catalogue of sets of the Proceed- 
ings of the different technical and scientific societies, 
that he has on sale, and also of bound volumes of tech- 
nical publications. Many of the publications listed are 
now rare.—The Dudbri Re Tron Wor Limited, of 
Stroud, have issued a neatly got up pamphlet describing 
the Dudbridge oil a engines.—The Electricitiits- 
Actiengesellschaft vo Schuckert and Co., Niirnberg, 
have recently published a strongly bound volume de- 
scribing their make of electric tramway plant.—We have 
received a small and well got up abridaod catalogue from 
Messrs. Alfred Herbert, Limited, of Coventry, contain- 
ing an illustrated summarised list of the special machine 
tools they manufacture. These comprise chiefly auto- 
matic screw machines, capstan lathes, drilling machines, 


Glengarnock (shipped at Ardrossan), 86s.; Shotts (ship 

at Leith), 92s. 6d.; Carron (shipped at G mouth), 

per ton. Dulness continues to prevail in all departments 
of the iron trade, and speculation is apparently dead. 
American and Continental reports show on all hands a 
declining tendency, and home consumers buy as spar- 
ingly as possible. The smallness of the stock, how- 
ever, and the certainty of its further decrease exercise 
® strong restraint on sellers taking liberties with the 
warrant market. The fluctuations during the week have 
been unimportant, and the amount of business passing is 
small. The number of blast-furnaces in operation is 85, 
against 83 at the same time last year. The stock of pig 
iron yesterday afternoon stood at 140,175 tons, show- 
ing a reduction amounting for the past week to 3946 
tone, 

Finished Iron and Steel.—The Scottish Manufactured 
Tron Trade Conciliation and Arbitration Board an- 
nounce that they have examined the employers’ books for 
March and April, and they certify that the average 
realised net price at the works was 8/. 93. 3.40d. per ton. 
The effect of this will be an increase of 5 per cent. in the 
wages of the workmen. 

Glasgow Copper Market.--Copper on Glasgow paren 
still continues idle, and the prices are quite nominal. 
The settlement price has varied during the week between 
722. 153. per ton and 71/. 5s. 

The Bell Rock Liyhthouse.—The Northern Lighthouse 
Board have accepted the offer of Messrs. Steven and 
mee a Anderston ogy Mean Pod erect a new 
parapet, lantern, machin mps, and fog si appa- 
pare ro the historic Bell Th aden. hey have 

granted the firm permission to have the same fitted 

up and exhibited in complete working order at the forth- 

—— Glasgow Internationa: Exbibition, previous to 
ti 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was only thin, and the amount of busi- 
ness transacted was but small. Pig iron was scarce, and 
on the other hand, buyers were backward. It was very 
difficult to get at quotations. Makers, all of whom are 
well a with orders, would not, asa rule, quote at 
all, and merchants had very little iron indeed to a 
of. Ideas with regard to the future were mixed. Pro- 
ducers were inclined to look for a good deal of activity 
throughout the summer and autumn months, but most 
of the buyers were very sceptical about the future. There 
were merchants No. 3 g.m.b. Cleveland 


being fitted up at the rock. bot : ere iy * 
. > las i hexagon turret lathes, and milling machines, together | pig iron at 71s. for early f.o.b. delivery, and even that low 
Motherwell Water Bill.—This Bill, which had already | with'sll tools and accessories. Particulars and illustra- ie did not tempt buyers. Genuine offered 
received the assent of the House of Lords, asked for} tions of all these are set forth in the abridged | 70s. Most of the ter go would not listen to anything 


below 74s. for No. 3. The general market rates for the 


wers to take an additional supply of water from the | catalogue.—We have already described in our columns 
lower qualities were: No. 4 foundry, 70s.; and grey 


ulter Burn and other streams, the filters and clear water | +14 excellent! ne : : 
: 4 pped factory which Messrs. Lud 
tanks mag ay Bev pono ype worse apni wegen gs Loew and Cn. pea erected at Berlin for the so forge, 693. 6d. Middlesbrough warrants ©} ab 
 sApert When is onus bef, the ‘House of Commons | auction of machine tools and accessories, and we have | 69a. 6d. and closed 69s. 10}d. cash buyers. East coast 
Gentatinee 2 Ft aoe th ae ide » that th mmons ! now received from their London agent, Mr. H. F. L. | hematite pig iron was quite unobtainable, and inquiries 
| ast Fri gcd = evi aed a e chaotie Orcutt, of 30 and 32, Farringdon-road, E.C., sections of | for it were ignored. The nominal quotation for Nos. 1, 
omar ri yo Fwy P= ages pls thy | their illustrated catalogue describing certain of the firm’s|2, and 3 was 87s. 6d. Middlesbrough hematite war- 
ee oai ae passed the preamble, an products in the matter of gauges, machine vices, index | rants, of which there are now only some 2000, were 
ae ee _. | Centres, chucks, reemers, and milling tools. Prices are | not quoted. Spanish ore was steady. Rubio was put at 
Pointhouse_ Shipbuilding Yard.—At Messrs. Inglis’s| given in all cases, whilst excellent illustrations make i 
shipyard at Pointhouse every berth is filled at present, | clear any special features of the articles listed. Mr, 
tt has also issued a useful little pamphlet describing 


but there are one or two boats to launch soon, Y 
Alongside the slip four clipper steamers of about 500 tons | the equipment and arrangement of a modern machine 


each are being built for the Newfoundland coasting trade, 


same as ay. In the early of the day Mid- 
dactooaah ponerse were idle, there was no quote: 
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tion for them, but by the close of the market they were 
weak at 693. 3d. cash buyers. 


Manufactured Iron and Steel.—Nearly all the manu- 
factured iron and steel makers give a good account of 
their condition, reporting that they have large orders on 
hand, and that they will not accept new contracts except 
at similar rates to those that have ruled forsome time. Eas- 
ing of quotations in other districts has not influenced the 
market here. It must be mentioned, however, that few new 
orders are being placed. Common iron bars are 9/. 103. ; 
best bars, 10/.; iron ship-plates, 8/. 103. iron ship-angles, 
8. 7s. 6d. ; and steel ship-plates and steel ship-angles, 
each 8/. 7s. 6d.—all less the customary 24 per cent. dis- 
count for cash. Rail producers are kept pretty well em- 
ployed, and they are not pressing material on the market. 
Heavy sections of steel rails are 7/. 15s. net at works. 


Coal and Coke.—Coal prices are fairly steady, though 
bunkers show a tendency to ease. Coke strong. Average 
blast-furnace kinds keep at 293. delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been a well-sustained demand for 
steam coal; the best descriptions have made 23s, to 
233. 63. per ton, while secondary qualities have brought 
20s. 6d. to 223, 6d. per ton. ousehold coal has ex- 
hibited a firm tone ; No. 3 Rhondda large has brought 
223. 6d. to 23s. per ton. Coke has also shown strength ; 
foundry qualities have made 32s. 6d. to 33s. per ton, 
and furnace ditto 30s. to 31s. 6d. per ton. As regards 
iron ore, the best rubio has been quoted at 20s. 6d. to 
21s. per ton. 

The Bath and West of England Exhibition. —The 
annual exhibition of the Bath and West and Southern 
Counties Agricultural Society—the old Bath and West of 
England—which commenced at Bath on Wednesday, had 
5766 ft. run of shedding devoted to agricultural im- 
plements, machinery, &c. 


Keyham.—About five years since the Lords of the Ad- 
miralty spent several thousand pounds in extending the 
gun-mounting store at Keyham. But the accommoda- 
tion is still altogether inadequate, owing to the many dif- 
ferent types of guns and mountings which are being in- 
troduced into the service. To meet the case temporarily, 
the store is to be further extended at a cost of 2500/., and 

lans are under consideration for the erection of a new 
Flock of buildings for the storage of guns and their mount- 
ings on the site of the dockyard extension at Keyham. 
The proposed new buildings for this —— will cost 
about 6000/., and when they are completed the present 
building will be conver into a machine-shop for 
Keyham factory. 





JaPAN.—A census of Japan taken in 1898, and just 
published, shows the population of the Japanese Empire, 
exclusive of Formosa, at that date, to have amounted to 
45,193,605 persons, an increase since the last census of 
1,960,000, 





Tue Late Mr. Taomas Davip Litrix.—One of the 
many British engineers who have done splendid service 
towards the opening up and trade development of great 
tracks of jungle in India, has passed away in the person 
of Mr. Thomas David Little, who died suddenly at Cheater 
on the 16th ult. It may be said that Mr. Little spent 
his whole life for the advancement of our great Indian 
dependency, for he went to that country forty — ago, 
and his work there absorbed all his attention. He served 
for three years, from 1855 to 1858, under the late Mr. J. 
B. Clacy, the county surveyor for Berks, and was for a 
few months in the drawing-office of the Great Western 
Railway at Paddington, when he decided to enter the 
Public Works Department, and passed the usual exami- 
nation in 1859. He was first located in the Presidency 
of Bombay; but various parts successively claimed his 
attention. His promotion was rapid, and in 1881 he 
reached the first e of the executive branch. Miles 
of roads, and bridges of all types, some of them of the 
iron screw pile type, were built by him, and he practically 
laid out a great track of 1500 square miles of jungle in 
one of the native States. He me a member of the 
Institution of Civil Engineers in 1885. 





Tue Late Prorgessor CALLcoTT REILLY.—We regret to 
have to announce the death, in hisseventy-second year, of 
Professor Callcott Reilly, who for so many years occupied 
with such conspicuous success the position of professor of 
engineering construction at Cooper’s Hill. He com- 
menced his engineering career as a millwright, serving his 
time with Messrs. E. and B. Johnson, of Cheater, and 
for two years he was foreman patternmaker at the 
works of Messrs. Knight and Wood, baer ag then one 
ad as principal foreman with Mr. Joseph Clayton, of 

reston, and subsequently for one year as draughtsman 
with Mr, James Hodgson, shipbuilder and naval archi- 
tect, at Liverpool. He next me chief assistant to 
Mr, Edward Woods, a past-president of the Institution, 
and continued with him wntil 1872, when he became first 
professor of engineering construction, and continued to 
occupy that position until a few months ago. Thus many of 
the engineers now in India owe to Professor Reilly much of 
their knowledge of engineering, and his death will awaken 
regret alike because of his urbanity as for his great ability 
as an engineer. He became an associate of the Institution 
of Civil Engineers in 1864 and a member in 1870, and 
contributed a classical paper on ‘‘The Uniform Stresses 
in Girderwork,” followed b another on “Iron Girder 
Bridges,” earning the Telford medal and premium. He 
frequently in the discussions at the Institution, 


MISCELLANEA. 


THE first factory in Sweden for the manufacture of steel 
balls for ball-bearings has m erected at the lower 
Dénhult waterfall. 
manufacture will be started at the rate of 50,000 balls 

r day, but it is intended to quadruple this, which will 

an annual output of 60,000,000 balls. 


_The railway station of the ancient and holy Indian 
city of Benares, is to be lighted by the newest form of 
illumination—acetylene gas. The system employed is 
the ‘‘ Thorscar” patent, the contract having been given 
to Messrs. Lockerbie, Limited, of Birmingham. There 
will be a total of about 200 lights employed to illuminate 
the station and approaches. 


The traffic receipts for the week ending May 20 on 33 
of the principal lines of the United Kingdom amounted 
to 1,799,577/., which was earned on 19,865? miles. For 
the corresponding week in 1899 the receipts of the same 
lines amounted to 1,927,588/., with 19,6044 miles open. 
There was thus a decrease of 128,011. in the receipts, 
and an increase of 261} in the mileage. 


In view of the forthcoming extraordinary meeting of 
the Institution of Electrical Engineers at Paris on 
August 16 next, the Council of the Institution requested 
Messrs. T. Cook and Sons to make the necessary travel- 
ling and hotel arrangements. It is suggested that 
members should make an early application for such 
accommodation as they require, since rooms will be 
allotted in the order of application. 


The Water Committee of the London County Council 
have prepared a report, in which they ask to be allowed 
to peepase for legislation in the Session of 1901 Bills 
dealing with the London water supply. The committee 
justify their request on the ground that “neither in reply 
to the deputation which waited upon him, nor in the 
debate in the House of Commons, in which he opposed 
the second reading ot the Council’s Bills, was any indica- 
tion E pie by the President of the Government 
Board of the course which the Government intend to 
pursue, nor do we know whether they are likely to pro- 
—_ legislation based on the recommendation of the 

yal Commission in favour of purchase.” 


In a paper recently read before the Royal Institution, 
Sir Andrew Noble gave particulars of observations made 
with different powders in the Elswick 100-calibre experi- 
mental gun. It is of interest to note that the French 
official smokeless powder, the B.N. is characterised by 
giving higher chamber pressures and lower muzzle pres- 
sures than other modern propellants, so that for a given 
maximum chamber -pressure, the B.N. powder gives a 
lower muzzle energy than either cordite or ballistite. On 
the other hand, the B.N. powder generates less heat per 
gramme than cordite, the respective figures being 1003 
and 1272 heat-units. Lyddite, curiously enough, is a 
comparatively cool explosive, one gramme generating 
only 850.3 heat-units. 


A new central railway station was opened last week 
for traffic at Nottingham. The station is jointly owned 
by the Great Central and the Great Northern Railway 
Companies, and is situated on the Mansfield-road, in the 
heart of the city. The site and structure have cost about 
1,000,0002. The permanent way, station offices, platforms, 
and the great spans roofing the station are of the most 
substantial and most modern character. There are seven 
platforms, and, in addition to dealing with the whole of 
the Great Central through and local goods and passenger 
traffic, the station will carry all the through and local 
passenger traffic of the Great Northern system. The old 
station of the Great Northern system at London-road will 
be practically closed for Great. Northern traffic, but some 
London and North-Western trains will continue to utilise 
it under running powers. 


The Aeronautical Journal relates that Major Baden- 
Powell, a brother of the defender of Mafeking, had great 
difficulty in getting his war kites out to South Africa 
when ordered to the front. He was refused permission 
to take them as personal luggage, or as ammunition or 
arms, and finally it is said smuggled them through as 
‘medical comforts.” The kites, though their presence 
on the scene was due entirely to private initiative, have 
proved very useful, as not only did they enable photo- 

phs of guns, camps, &c., to be taken from great 
eights, but have also served to support the vertical 
wires needed for Marconi’s system of telegraphy. When 
Mr. Marconi’s assistants arrived at the front with their 
coherers and transmitters, they found neither poles nor 
balloons available to carry their transmitting and re- 
ceiving wires. It was then the kites came to save the 
situation, and with their aid it was found possible to 
transmit messages over a distance of 85 miles. 


The President of the Board of Education has approved 
of a committee consisting of The Right Hon. J. L. 
Wharton, M.P. (chairman); Mr. Stephen E. ag 
Rice, C.B., of Her. Majesty’s Treasury; Mr. T. H. 
Elliott, C.B., of the Board of Agriculture; General 
Festing, C.B., of the Board of Education (Victoria and 
Albert Museum); Dr. H. F. Parsons, of the Local 
Government Board ; Mr. W. T. Blandford, F.R.S., late 
of the Geologial Survey of India; Professor C. Lap- 
worth, F.R.S., of Mason University College, —- 
ham ; with Mr. A. C. Cooper, Board of Education, Sou 
Kensington, as secretary, to inquire into the organisation 
and staff of the Geological Survey and Museum of Prac- 
tical Geology ; to report on the progress of the Survey 
since 1881; to suggest the changes in staff and arrange- 
ments necessary for bringing the Survey in its more 
eral features to a speedy and satisfactory termination, 
& regard especially to its economic importance ; 





took 
. Pecgcipally on the stresses of materials, a subject to which 
e devoted much research, 





avin , 
and, Be to report on the desirability or otherwise of 


The balls will be pressed. The} has bee: 
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transferring the Survey to another public department. 


This committee is now sitting. 

The Thames Conservators, in their report for 1899, 
which has just been issued, state that further progress 
mn made towards the completion of the deepening 
of the —— channel of the river from Blackwall to 
the Nore. For that part of the channel from Gravesend 
to the Royal Albert Dock entrance there remains about 
3 miles, and from the Royal Albert Dock entrance to the 
Millwall Dock entrance about 24 miles to complete by 
dredging. The survey from the Chapman Lighthouse for 
a distance of 13 miles to the entrance of the Tilbury 

shows that an improvement of the channel 

has resulted at the upper end of Sea Reach. Above 
London — the survey has been completed i to 
dge, and shows an improvement of from 


Vauxhall Br 
1 ft. to 2 ft. in the depth of the channel. During 
1899 the pollution from 17 towns and vi with 


@ population of 36,000, has heen diverted from tribu- 
tary streams. In by far the greater number of cases 
where works have not yet been carried out for the preven- 
tion of pollution of the river, the 1 authorities are 
taking — to meet the requirements of the Act, and at 
Witney, Thame, Aylesbury, and Marlborough drainage 
works have already been commenced. The inspection’ of 
farms, manufactories, &c., has resulted in pollution being 
diverted in 197 cases. On the subject of the water supply, 
the Conservators state that the summer and autumn of 
1899 were, as in 1898, unusually dry. From January to 
May there was abundance of water in the river, but the 
supply fell off in June, and in July, August, and Septem- 
ber the average flow over Teddington Weir was much 
below 200,000,000 gallons per day. 

The Southern Pacific Railroad has for some years past 
been using ‘‘ Burnettised” sleepers for its lines. his 
process, it will be remembered, consists of impregnatin 
the wood with zinc chloride. To check the efficiency o 
this impregnation, the following plan has been adopted, 
which experience shows can be successfully used by the 
foremen in —- of the works; A definite quantity of 
sample borings from the sleepers are burned to ash in a 
porcelain roasting dish by means of a gas jet. The ashes 
are collected in a platinum cup and distilled water added, 
together with an excess of hydrochloric acid. The solu- 
tion of zinc is filtered off, and the zine precipitated with 
carbonate of soda. The liquid is then made up to 
3 drachms, and the resulting milky solution compared 
with standard liquids in tubes of the same size and shape 
as that containing the test sample. These standard 
liquids are graded to represent .06, .09, .12, .15, .18, .21, 
and .24 1b. of zinc chloride per cubic foot of timber. 
Certain other American railroads are using a modifica- 
tion of the Burnettising ‘cpa which is claimed to be 
an improvement when the wood is to be exposed to 
trying conditions. In this modified process the wood is 
first freed from sap and air by steam and by placing it in a 
vacuum. Chloride of zinc is next injected, which is 
accomplished at a temperature of 150 deg. Fahr. and 
under a pressure of 100 lb. per square inch, about three 
hours being needed. Next a solution of gelatine is 
injected, the pressure used being again 100 Ib. per square 
inch, which is maintained for about half an hour. This 
solution does not penetrate very far into the timber, since 
the pores of the latter are already filled with the zinc 
solution, Finally, a solution of tannin is injected, which 
renders the gelatine insoluble, and completes the process. 


The Great Western Railway reapeny oe bringing into 
use a corridor train of a new type, in which the gangway 
runs not along the side of the coaches, but along their 
centre. This change has involved the total abolition of 
separate compartments, and each coach is now practically 
open from end to end, the partitions between the seats in 
no case rising to the roof of the carri First-class 
passengers are seated two in the width of the train—one 
on each side of the central gangway ; in the second- 
carriages the seats are arranged two on one side and one 
on the other; while in the third class they are two and 
two. Hence, in the last case at least, a given space 
is made to yield a substantial increase accommo- 
dation, as compared with the corridor coaches now in 
vogue, since instead of three persons being placed— 
not always without some constriction—in the width 
of the train, room is found for four. A convenience 
which, so far, the Great Western has not allowed its 
passengers nearly so freely as the northern lines, is 
also to be found in this train, for in one of the middle 
coaches there is a kitchen from which travellers can at 
any time during their journey be served with refresh- 
ments without leaving their seats. All the coaches 
have the clerestory roofs usual in Great Western main 
line stock, and, of course, run on ies ; acre 
their upholstery and decoration is all that a reasonable 
traveller can require, the lighting is by electricity, and 
@ steam-warming apparatus is provided. Communica- 
tion with the guard and driver is effected by the method 
recently adopted by the vec J companies in general— 
inside cords run along both sides of each carriage at the 
level of the top of the door, and when either of these is 

ulled down the autoniatic brake is put on, a small red 

isc at the same time indicating from which coach the 
alarm proceeds. This new train is to be used for the tri- 
weekly service to Cork and the south of Ireland vid New 
Milford ; it leaves Paddington on Tuesdays, Thursdays, 
and Saturdays at 4.25, and return from Milford at about 
6.30 on Monday, Wednesday, and Friday mornings. 





Frencn Stream NavicatTion.—A line of subsidised 
steamers has been inaugurated at Havre under the title 
of the Franco-Canadian line. The steamers of the line 
will run from Havre to Quebec and Montreal, calling at 
eaux. 
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THE NAVAL PROGRAMME. 

Tue thoughts of the nation are, at the present 
time, so intently directed toward the land opera- 
tions in South Africa, that we are apt to forget the 
paramount claim the sea service always has on our 
attention. The brief references lately made in the 
House of Commons to the present naval programme 
are, however, of such importance, and are withal 
so instructive, that we propose commenting on them 
at some length. To do this we must go back to 
last February, when Mr. Goschen, in introducing 
the Naval Estimates, said that in the naval pro- 
gramme he was limited to what he believed to be 
the output of the country in armour, hull, ma- 
chinery, and a vast number of accessories. The 
country accepted this statement at the time 
in good faith, taking it for granted that the 
belief of the Board of Admiralty was well 
founded ; that care had been taken to ascertain 
the capacities of the various shipyards and en- 
gineering establishments, upon which the coun- 
try places reliance to supply matériel for the fleet. 
For our own part, we were a little surprised 
to learn that a state of affairs existed such as Mr. 
Goschen stated ; but, like the public at large, we 
neglected what experience should have taught, and 
accepted the official statement of the Board of 
Admiralty in good faith. Some letters we have 
since received, and to which we shall presently 
make reference, have undeceived us in this respect. 

Mr. Yerburgh has being doing useful work lately 
in stirring this matter up in Parliament. In the 
course of a question put to the First Lord of the 
Admiralty, he repeated that Messrs. Armstrong, 
Whitworth, and Co. had said, ‘‘ that they could, 
if required, lay down three battleships and two 
large cruisers, giving delivery of the same within 


4| three years of receiving the order.” Mr. Goschen, 
5|in his reply, said: ‘‘It should be understood that 


Messrs. Armstrong do not construct machinery, nor 
at present make armour-plates ; and for their supply 
in these respects they are dependent upon the 
same manufacturers as the Admiralty and other 
shipbuilders.” 
he imputation clearly was that, though Messrs. 
Armstrong ee be able to build the ships, they 
y complete ships, but only the hulls. 
How unfounded this view was, was Yee a shown, 
» by a letter 


Times, in which they said they would ‘‘ be exceed- 
ingly glad to undertake the construction and de- 


32|livery of the machinery complete for the three 


battleships and two large cruisers within three 
ears from the date of contract.” It need hardly 
pointed out in these columns that the two firms 


34! referred to have worked together for years past in 


producing some of the most successful war vessels 
that have ever ploughed the ocean; and so far as 
unarmoured cruisers were concerned, the difficulty 
of getting ships built was clearly a myth. There 








remain, however, the three battleships which need 
armour ; but the Sheffield manufacturers say that 
the present programme ‘‘is utterly inadequate to 
keep the Sheffield fe employed.” To clinch the 
matter, however, Messrs. Armstrong have stated, 
in correspondence referred to by Mr. Yerburgh in 
the House on Monday last, that “their offer of 
laying down and delivering within three years from 
date of order three battleships and two large 
cruisers still held good : all the said ships to be de- 
livered complete in all details—hull, machinery, 
armour, and guns.” 

Mr. Goschen—who, it will be remembered, 
served for many years under the ‘‘old Parliamen- 
tary hand” par excellence—is by no means at the 
end of his resources; and when driven from one 


>| line of defence he promptly establishes himself in 


another. He will, he says, very shortly invite 
tenders for ships and machinery ; and when Mr. 
Yerburgh, very properly, asks him if these will be 
part of the programme which was limited by the 
output of the country, he says: ‘‘Certainly! It 
is part of the programme of the estimates. It 
would be folly to go further until we know how 
far we can place the large orders we are now giving 
out.” 

But how is it that the First Lord of the Admi- 
ralty and his colleagues do not know, or, rather, 
did not know, months ago? The firms that can 
supply ships, engines, armour, and guns are all 
on the Admiralty list, and a circular letter, which 
a junior clerk could have drafted, would have 
brought the needed information. However, letter 
or no letter, the Board of Admiralty must be singu- 
larly out of touch with the engineering community 
if they have not discovered that the statements 
made as to inability of contractors to fulfil orders 
have been met with protest on all sides. We have 
ourselves received a great many communications, 
which prove conclusively how lame was Mr. 


Goschen’s excuse for not making fuller provision 
for strengthening the Fleet. eh of one 
firm of the highest standing says: ‘* We are 


astonished at Mr. Goschen’s recent remarks as to 
his inability to put forward a fuller naval pro- 
gramme on account of contractors being unable to 
execute the work.” Another eminent engineering 
contractor says: ‘‘I may tell you that Mr. Goschen’s 
statement is making quite a stir among ship- 
builders and steelmakers. There is no difficulty 
whatever in the Admiralty getting any number of 
ships built—double the number they are having 
built—and getting them constructed quickly. The 
means at the command of the builders of the 
country are such that they could turn out twice the 
amount of work.” 

Messrs. Armstrong, Whitworth, and Co.’s pre- 
sent capability of executing Government orders has 
been made public; it is, as stated, three battle- 
ships and three large cruisers. It is well known 
that they are completing, at their Openshaw works, 
an armour-plate plant that will render them inde- 
—_ of the Sheffield firms. It may be stated 
urther that in addition to their Elswick yard, 
which is equipped for the building of war vessels 
only, they have the Walker yard, a little lower 
down the Tyne, from whence they have already 
launched several cruisers and two armourclads. 

It willbe instructive if, from the many commu- 
nications, both verbal and by letter, which we have 
received from Admiralty contractors, we here give 
a few extracts, selecting only those from well-known 
firms who stand highest in the public estimation. 
One of them says: ‘‘ We could undertake and gua- 
rantee to turn out one battleship and three first- 
class cruisers, with propelling machinery and 
auxiliary machinery — ete, within three years 
from date, commencing delivery of the first vessel 
in two years from receipt of plans.” Another firm 
says: ‘‘... we could lay down two e ships 
(either battleships or first-class cruisers) in 1900, 
launch them in 1901, and complete by the end of 
1903; could lay down six 9 ships in 1901, launch 
them in 1902, and complete by the end of 1904, and 
six per annum afterwards.” This does not refer 
to hulls only but to hulls, engines, and armour. 
Still another firm, also in the foremost rank, is at 
present prepared to take orders for two battleships 
to be delivered in three years; or, if preferred, 
three armoured cruisers. is also refers to the 
complete shi rege | engines, armour, and 

s. Another firm would undertake at once two 
ttleships, or two first-class cruisers, or threg 
seccnd-c cruisers, or four third-class cruisers. 
The Navy Estimates provide for two battleships 
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in the new shipbuilding programme of this year. 
We have in the above statements assurance that 
16 would be delivered by the end of 1904, or 
earlier. 

We have made no reference to such craft as 
destroyers ; but most of our correspondents are 
prepared to undertake the building of vessels of 
this class, in addition to the larger ships men- 
tioned ; whilst it is well known that there would 
be no difficulty in getting several destroyers laid 
down at once on the Thames. There are also other 
yards and engineering works in different parts of 
the country that are on the Admiralty list, and 
where ships have been built for the Navy, that are 
not only willing but anxious to take contracts at 
the present time. We have, as stated, referred 
above only to firms in the foremost rank, and not 
to all of these, as we have made no effort to obtain 
a complete list of the private resources of the 
country ; indeed, we are aware that in more than 
one big establishment, noted for the production of 
armoured warships and their machinery, there are 
slips vacant, and capacity for making engines and 
boilers in the shops. 

The Earl of Hopetoun, in his annual address as 
President of the Institution of Naval Architects, 

-made some remarks on this subject which are 
worth recalling, if only from the fact that his Lord- 
ship is the representative of the Admiralty in the 
House of Lords. This official connection natur- 
ally debars him from freely criticising the policy 
of his friends; and, bearing this in mind, the words 
used in the address would alone be sufficient to 
cause serious misgiving. Speaking of the Royal 
Navy, he said: ‘‘the new shipbuilding programme 
appears at first sight to be a modest one” ; and he 
then proceeded to remind the members of the In- 
stitution that we have already under construction a 
large number of armoured and unarmoured vessels. 
This is very true, but it must also be remembered 
that so large a proportion of warship tonnage 
still remains incomplete, because the work has 
been delayed, and ontees the programmes laid 
down have not been adhered to. Mr. Yerburgh 
raised this point in his first question asked in the 
House, and in replying, the First Lord made what 
can only be considered an insufficient excuse, illus- 
trating his contention by ‘‘an analogous case” that 
was almost childish in its want of parallelism. He 
supposed that the House voted 10001. for a picture, 
and that the picture was not finished the first nor the 
second year, so that the money had to be re-voted 
three times. ‘‘Surely it would be incorrect to 
say,” Mr. Goschen remarked, ‘‘that the Govern- 
ment were responsible for not having spent the 
whole of the 30001.” In regard to one picture, that 
would be very true ; but supposing the welfare of 
the country demanded that a picture should- be 
painted every year, then the Government would be 
very much to blame for seeing that one thousand was 
spent each year instead of one thousand in three 
years. 

Lord Hopetoun, however, appears inclined to 
take a more statesmanlike view than the First Lord, 
and allows that the ‘* modest programme” involves 
a situation of difficulty which ‘‘ might resolve 
itself into one of some gravity, or even danger ;” 
whilst, despite his official position, he ‘‘ cannot 
believe we have reached the limit of our ucing 
power.” He could hardly say less in addressing a 
meeting of the principal shipbuilders and marine 
engineers of the country. 

rd Hopetoun, however, attaches most import- 
ance tothe armour question. ‘‘ The difficulty of 
procuring armour-plate seems to be the more acute 
of the two questions,” he says. The chairman of 
one of the big Sheffield firms has recently stated 
in public that ‘‘ there need be no alarm on the 
score of supplying armour-plates to Her Majesty's 
Government so far as Sheffield was concerned, and 
their own company in parvicular. Any demand 
that might be made upon them would be quite 
within their capacity; and in case of necessity they 
were prepared to go still further, and increase their 
output to meet the requirements of the British 
Admiralty, whatever they might be.” In regard to 
the latter statement, it may be said that the three 
large. steelmaking firms of Sheftield — Brown’s, 
Cammell’s, and Vickers’—are stated to have spent 
recently about a million sterling in armour plant, 
and that they could supply yearly protective plates 
for nine battleships and nine armo cruisers, 


This leaves out of consideration the new plant of 
Messrs. Armstrong, Whitworth, and Co., at Man- 
chester, which we believe is so far advanced that 





some plates have already been produced ; and also 
the Parkhead Forge at Glasgow, where Krupp 
armour up to 6 in. thick can be made. One of the 
Sheffield firms alone has appliances for turning out 
yearly 10,000 tons of mixed plates ; or, say, sufti- 
cient for three large battleships taking 2500 tons 
each, and three cruisers taking 800 tons each. In 
regard to thinner plates, there are many steel- 
making companies who would only be too glad to 
lay down the comparatively inexpensive plant 
needed for their production, were the Government 
to give encouragement. 

Encouragement, however, is just what the Ad- 
miralty will not give to contractors, and never 
will, so long as the position of First Lord is given 
simply as a reward for political services, and not 
because the recipient has a knowledge of, or is 
fitted for, the onerous duties he is called upon to 
fulfil. We hear a good deal about ‘‘administra- 
tive capacity,” and doubtless that is a first neces- 
sity for a man who is to govern the Queen’s Navy; 
but what are we to think of the administrative 
capacity of those who let the maritime defences of 
the country sink to the dangerously low ebb of the 
early seventies? Naturally, the Navy is not made 
for the shipbuilders and engineering firms, but 
none the less the Navy could not exist without 
them. One would think that the humblest gift of 
common sense—putting aside any genius for ad- 
ministrative capacity—would teach that for the 
Navy contractors to be well equipped, whether 
shipbuilders, engineers, or gunmakers (and we 
should need them all if it came to a push), they 
must be prosperous. It is not a question of 
exorbitant prices, but of a fair assurance of work. 
It isa thing the taxpayer has a right to demand, on 
his own behalf, for its absence kills competition. 
That was well illustrated in the case of armour-plate 

roduction, for so long in the hands of two firms, 

cause no substantial encouragement was given to 
others to lay down the costly plant needed, and 
which might be idle for months, or perhaps years, 
at atime. Another instance is that of a well-known 
firm who construct torpedo craft. At times their 
_— would be full of work, and then, orders 

aving been executed, there could be hardly 

arything to do for months; so that the men 
would be dispersed, and the highly - paid per- 
manent staff left without occupation. It is un- 
necessary to dilate on the loss that occurs 
when a big works is idle; but this, it may be 
said, is ‘‘ the ‘contractors’ look-out.” It is by no 
means the contractors’ look-out; it is the tax- 
payers’ look-out. Contractors do not work at a loss, 
and the waste that takes place in slack times has 
to be made good by extra profits when work comes; 
besides which, these periods of depression frighten 
fresh adventurers from entering the trade. One 
would think that a very little administrative capa- 
city would be needed to put this matter on a 
sounder basis. 

The fact is, ‘‘administrative capacity” of the 
Parliamentary sort is chiefly a capacity to fence 
successfully with awkward questions in the House ; 
and for this reason there is something to be said 
in favour of a Peer asa First Lord, so that what 
should be a subsidiary duty may be left to the 
Parliamentary secre This skilful word-fenc- 
ing, however, has very little effect, perhaps even a 
damaging effect; for though, by a species of 
forensic adroitness, the Government representative 
may gain a verbal triumph, the public is mostly 
shrewd enough to arrive at a true general con- 
clusion. However that may be, we evidently 
need a change of policy at the Admiralty. The 
Chancellor of the Exchequer, speaking lately 
at Bristol, said that the expenditure of the 
country was growing at ‘‘an enormous and dan- 
gerous rate,” instancing the increase in the Navy 
Estimates; and he went on to enunciate the 
extraordinary proposition that ‘‘in the race of 
shipbuilding we should follow rather than lead.” 
With such views as these from one member of the 
Government, backed up, as they have been, by the 
groundless assertion that we have outgrown the 
capacity of the country for producing warships, it 
is evident the country at large should do some- 
thing towards setting its house in order. The first 
step, it seems to us, should be to get a First Lord of 
the Admiralty more in touch with the great engi- 
neering and shipbuilding industries of the nation, 
or at any rate to strengthen the Board in this 
respect. Both Sir William White and Sir John 
Durston have done what they could, but they 
have no administrative position ; they are simply 





servants of the Board, As a matter of fact both 
have been away for some time, incapacitated by 
illness brought on by anxiety and overwork, both 
of which are largely due to the unpractical cha- 
racter of the Board of Admiralty—that is, un- 
practical so far as the building up of an engineering 
fleet is concerned. 

There may be some who think that the present 
naval shipbuilding programme is sufficient for the 
nation’s need. That the Government feel such is 
not the case is proved by the excuses put. forward 
for not building more ships. These excuses we 
have shown here to be not founded on fact; and 
we trust that the fallacy having been exposed, the 
Government will take steps in accordance with 
the feeling of the country, and with the demands 
common prudence imposes with the present out- 
look. 





THE PATENTS EXAMINATION 
QUESTION. 

THE Board of Trade have appointed a Depart- 
mental Committee, and have referred to it the 
following : 

‘While Her Majesty’s Government do not think 
it desirable, and do not propose to establish any 
general system of examination as to the novelty of 
inventions in respect of which applications for 
letters patent are made, and do not require any 
inquiry into any such system of examination, the 
Committee hereinbefore appointed is to inquire 
into the working of the Patents Acts with refer- 
ence to the following questions : 

‘*(1) Whether any, and, if so, what additional 
powers should be given to the Patent Office to 

(a) Control, 

(b) Impose conditions on, or 

(c) Otherwise limit 
the issue of letters patent in respect of inventions 
which are obviously old, or which the information 
recorded in the office shows to have been previously 
protected by letters patent in this country. 

‘¢(2) Whether any, and, if so, what amendments 
are necessary in the provisions of Section 22 of the 
Patents, &c., Act, 1883, and 

‘*(3) Whether the period of seven months’ priority 
allowed by Section 103 of that Act to applicants for 
letters patent under the International Convention 
may properly be extended, and, if so, on what 
conditions.” 

Thus, the questions to be considered have refer- 
ence, respectively, to examination as to novelty, 
compulsory licenses, and the granting of patents for 
foreign inventions. To-day we shall confine our- 
selves to a few observations on the first of these 
questions, to which we shall hope to recur, whilst 
what we may have to say upon the remaining two 
questions will be reserved for later on. 

As to the subject of preliminary examination, 
the language of the reference is peculiar, and seems 
almost to involve a contradiction, if not even calcu- 
lated to mislead. At any rate, it is not obvious 
how, without examination as to novelty, Patent 
Office officials are to arrive at the conclusion that 
an invention in respect of which a patent is sought 
is obviously old, or is shown by the information 
recorded in the office to have been previously 
protected by letters patent in this country. In- 
deed, the terms of the reference _— to be 
about as unsatisfactory as were those of the 
report of a former Departmental Committee 
which led to the inefficacious legislation respecting 
registration of Patent Agents. Certain it is that 
the impression conveyed by the terms of the 
reference to the present committee is that 
nothing but a very ineffectual and perfunctory 
practice is contemplated so far as regards the 
action of the Patent Office in dealing with applica- 
tions for Patents containing claims in respect of 
anticipated subject-matter. Nevertheless, we desire 
to warn inventors and all others interested in 
inventions and patents, that it behoves them to 
watch closely, and exert all their influence to 
prevent the adoption of measures which may spell 
injustice and disaster to themselves. 

One thing above all others they will do well to 
resist by every constitutional means. They should 
strive to prevent the arming of Patent Office 
officials with power (which we feel assured the 
officials do not desire) to refuse unopposed applica- 
tions for letters patent on the ground of alleged 
want of novelty, or to themselves endorse upon 
letters patent or specifications any adverse opinion, 
or any reference to supposed anticipations. We 
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know, of course, that some influential persons, 
having themselves made money in the past out of 
tents, would now like to close the door, in order 
to discourage competition. But their plausible 
reasoning should not be allowed to prevail. 

The practice which now obtains in unopposed 
cases is to grant the patent, even though it be 
perfectly well known to the Examiner that prac- 
tically the identical thing is already described in 
one or more earlier patent specifications. 

In many cases a special search respecting the 
novelty of a given invention is a task which, if 
undertaken by the inventor himself involves a 
serious amount of time, whilst if performed by a 
professional person is costly. 

But in a Government office, where certain exami- 
ners have to do particularly with inventions of a 
given class or classes, those examiners become to a 
certain extent familiarised with what has been 
already patented, at any rate during the time they 
have acted as examiners; and they have conse- 
quently, so to speak at their fingers’ ends, a large 
amount of information which, if communicated to 
the applicant for a patent, would often be of the 
utmost value, provided he had the opportunity of 
freely revising and recasting his specitication and 
claims in such a manner as to avoid claiming what 
appeared to be clearly old, and, at the same time 
to claim what he conceived to be the difference (no 
matter how small) between his invention or sup- 
posed invention and the earlier ones. 

It has sometimes been suggested—and the sug- 
gestion was even embodiel in a formal resolution 
at the Paris Congress of 1878, and subsequently in 
the Swiss law—that Patent Office authorities 
should communicate the particulars of earlier in- 
ventions known to them to the applicant for a 

tent, in confidence, for his information, leaving 

im at liberty to abandon his application, or to 
amend his specification and claims, or even. to 
proceed with his application for a patent without 
amendment. 

But it must be remembered that there are two 
sides to every question. Viewed in this light, the 
above proposal would be eminently unjust. 

If it be desirable (as we conceive it to be) that the 
applicant for a patent should be saved the.expense 
of a search, and protected, so to speak, from the 
loss inventors now frequently incur through spend- 
ing time and money over an invention which turns 
out to have been anticipated ; on the other hand, 
the least that the public have a right to expect is 
that they shall be equally informed, so that every 
member of the community may be spared the ex- 
pense he might otherwise be put to (if attacked by 
a patentee for infringement) in discovering for his 
own defence the facts already communicated at the 
public expense to the patentee. In a word, the 
applicant for a patent and the public must be 
equally protected. 

At the same time, in protecting both parties, the 
utmost care should be exercised to avoid injustice 
to either. 

It rarely happens that two specifications describe 
identical subject matter. It frequently occurs that 
the subject matters of two are so much alike as to 
be practically identical. It has often been the case 
that the subject matter of one specification has 
differed from that of another only in some feature 
or features deemed not to involve invention, and 
therefore not to constitute patentable subject 
matter. Thus a United States examiner will report 
to an applicant that the subject matter he claims 
involves judgment, rather than invention, and 
therefore is not patentable. 

Where judgment ends and invention begins, we 
will not pretend to determine. The whole ques- 
tion is very much one of opinion. But we say, 
unhesitatingly, that the manufacturing industries 
of this country have in the past benefited greatly 
from the commercial introduction of inventions 
under patents which, had preliminary examina- 
tion and the power of refusal obtained, would 
ss have been refused, but which, having 

en granted, and having led to important indus- 
trial and commercial results, have been, with the 
practical evidence then available, upheld by the 
Courts, 

In Crane v. Price the invention consisted in the 
use of the hot blast with anthracite in the manufac- 
ture of iron. The hot-air blast had previously been 
used with bituminous coal; anthracite had been 
used with the cold blast. The patent was upheld. 
But how would a Patent Office examiner be 
likely to deal with such an application, assuming 


he had power to reject it, and that his instructions 
were to reject in every case where, in his opinion, 
the subject matter claimed did not involve patent- 
able invention, regard being had to what was 
already publicly known ? 

In the case of Betts v. Menzies, plaintiff claimed 
the manufacture of the new material, lead com- 
bined with tin on one or both of its surfaces, by 
rolling or mechanical pressure, as‘ in his specifica- 
tion described. The prior specification of Dobbs 


comprised lead coated with tin by mechanical | 


pressure. Some judges took one view; some 
another. Ultimately, the point was upheld. But 
we have little hesitation in saying that a Patent 
Office examiner, having before him Betts’ appli- 
cation and the prior specification of Dobbs, 
and having to determine the question of patent- 
ability, would, in all probability, have refused a 
patent to Betts. 

We might give other examples and may do so 
hereafter. But the foregoing will suffice to illus- 
trate the grave danger of casting upon Patent Office 
officials the responsibility of determinining the 
question of patentability. As a rule, whilst the 
application for a patent is pending, there is not 
available evidence of the kind upon which the 
validity or invalidity of letters patent is usually 
determined by the Courts. 

Often enough an invention is not even tested 
until after (sometimes long after) the grant of the 
patent. Even in ‘unopposed cases it is usual to 

ive the applicant for a patent the benefit of any 
oubt. We, therefore, go so far as to say that, in 
an unopposed case, the patent should be granted 
even if, in the examiner’s opinion, there is abso- 
lutely no difference between what the applicant 
describes and claims and what the examiner knows 
to have been before proposed. But, for the pro- 
tection of the public, the applicant should be re- 


quired to disclose in his specification what is already | y, 


known. At the same time the patentee should be 
given an absolutely fair field. Nothing whatever 
should be done to indicate the existence of any 
official adverse opinion or doubt respecting the 
novelty of his invention, or the validity of his 
patent. 

Very often the applicant for a patent sets forth in 
his specification that certain things have been 
already proposed. Sometimes he proceeds to indi- 
cate what he conceives to be the disadvantages apper- 
taining to those known things. He then describes 
what he proposes to do. Having described what he 
deems to be his invention, he makes his claims. 
Sometimes his statement of what is already known 
embodies reference to some prior patent or patents, 
or some publication or publications. All the same, 
in an uno d case, his specification goes forth 
to the ses +B his own statement, made freely and 
not under official compulsion. With such a speci- 
fication he is able to approach those with whom he 
hopes to do business. 

Assuming any kind of control to be exercised, 
such as appears to be contemplated by those who 
have drafted the reference to the Departmental 
Committee, then it should be carried out on such 
lines that, for all the outer world may be able to 
gather, the specification upon which letters patent 
issue, may be in the exact words originally chosen 
by the applicant before lodging his application. 
In other words, there should be nothing whatever 
to show that any reference it may contain to 
anticipatory matters has been inserted at the 
instance of the Patent Office authorities. 

Some readers may, at first sight, fail to appre- 
ciate the true importance of this point. ut, 
commercially speaking, we conceive it to be of the 
utmost consequence to patentees. Because, in the 
United States and in Germany, the Patent Office 
authorities are empowered to refuse patents for 
alleged want of novelty, there exists a widespread 
belief that when a patent is granted in either of 
those countries it is practically indefeasible. This 
idea is wholly fallacious ; but it has taken a strong 
hold. 

Now, if in this country it should become the 
practice to look into the question of novelty, and 
if, instead of allowing the applicant to re-cast his 
specification in the manner we have above indi- 
cated, the alternative course should be adupted of 
endorsing upon his patent, or upon his specification, 
or upon the Patent Office records, references to 

rior specifications or other publications, then the 
idea will take root that any patent in respect of 
which such official references exist is invalid or de- 





fective, 





The obvious consequence will be that the unfor- 
tunate patentee will, at best, be heavily handi-. 
capped (sometimes most. unjustly), and in many 
cases will be absolutely precluded from turning his 
invention, be it more or less meritorious, to any 
profitable account, because the official endorsement 
will be regarded by ordinary business men as a sort 
of danger signal. 





IMPERIAL CHINESE RAILWAYS.* 

Art the end of the year 1897 the Imperial Chinese 
Railway system, about 600 miles long, stretched 
from Pekin on the west to Shan-hai-Kwan on the 
east—a fair future lay before it. Westward, it 
might work along the great caravan routes to 
Mongolia, Siberia, and the Far West Provinces— 
south and east to the wealthy Shantung Province, 
and ultimately to the Yangstse region—north-east 
into the rich lowlands of Manchuria. 

But eighteen short months have gone, and what 
is the position—shut out from the south by the so- 
called Belgian line to Hankow—in reality, as we 
know, Franco-Russian; from the Shantung Pro- 
vince by the exclusive privileges, which, contrary 


.to treaty rights in China, we have ceded to Ger- 


many ; barred north and east by the Russian occu- 
tion of Manchuria and by the recent Anglo- 
ussian agreement—‘‘cribbed, cabined, and con- 
fined,” indeed, and in every direction—-an apt 
illustration of that policy of ‘‘ the open door,” of 
which we have heard so much. 

The recent development of affairs in connection 
with one section of the above, to wit, that known 
as the Shan-hai-Kwan-Newchwang Extension, is so 
serious, and apparently, so little understood, that 


it is desirable to call attention to it; and to make 
the situation clear, some reference to the past and 
recapitulation of what is now history becomes 


ecessary. 
Act 1 of the drama was the conception of a 
line, to run north from where the Great Wall at 
Shan-hai-Kwan: leaves the barrier mountain range, 
and crossing the short strip of plain to the sea, 
separates the provinces of Chih-li and Manchuria. 
This railway would strategically connect the 
capital with the Manchurian towns of Koiin, 
Moukden and Newchwang, and was therefore of 
great political interest to China. It would also 
connect their trade, but from a commercial point 
of view especially it would tap the whole rich 
valley of the great river of Southern Manchuria, 
and pone its products into Ying-Kow or Port 
Newchwang for export. Surveys and investi- 
gations had been made during the years 1896 
and 1897, and the Pekin-Tientsin line to Shan- 
hai-Kwan had been pushed on some 40. miles 
beyond the latter place to Chung-ho-so. Nego- 
tiations were also in progress with an English 
Syndicate, supported by the Hong Kong and 
Shanghai Bank, to find the necessary capital for the 
extension. At the end of 1897, however, came the 
Russian coup at Port Arthur, and their announce- 
ment of an intention to connect that fortress with 
their Siberian trunk road by a line running through 
Manchuria. 

In the face of this the Chinese Imperial Railways 
thought it unadvisable to proceed with the whole 
of their scheme. They, therefore, abandoned the 
idea of carrying their line further north into Man- 
churia than Sin-ming-ting on the right bank of the 
Liao River, and possibly to Moukden, provided 
that a junction with the Russian line was con- 
sidered desirable. And instead of carrying the line 
from Sin-ming-ting round to Port Newchwang vid 
Moukden, they decided merely to connect Kin- 
chow with Port Newchang by a short branch. In 
this way they hoped still to save a part of the Man- 
churian trade and to carry it vid Kin-chow to Port 
Newchwang, and thus also to preserve the import- 
ance of that place, which is so largely an emporium 
of British trade and American. They concluded a 
contract with a British Syndicate to find the 
money, which was to be secured as usual by the 
hypothecation of the roads to be constructed and 
the revenue accruing from them. 

Act 2 commences with a Russian objection being 
taken to this contract on the ground that there 
existed a prior and secret agreement between 





* In our issue of May 11 we gave an account of the 
attempt which is being made to oust Mr. Kinder from 
the control of the Imperial Chinese Railways. We now 
supplement that article by a detailed history of the rail- 
way projects in China. 
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Russia and China by which the former country 
acquired territorial rights over Manchuria. When 
one hears of a secret treaty between two Govern- 
ments by which political objects such as offensive 
and defensive operations are provided for under 
certain contingencies, one recognises their validity. 
But what is to be said of secret treaties as be- 
tween nations or individuals, which aim at upset- 
ting vested or acquired rights openly obtained in 
the interim between the making and disclosure of 
such secret agreements? Can there be any valid 
ground for such subversive action, so opposed to 
the common rights of individuals or of nations ? 
The Russians, therefore, demanded the total abro- 
gation of the contract entered into, although it had 
been signed and executed. Questions were raised 
in Parliament, and just before the summer recess 
of 1898 the British Government gave a definite 
assurance that they would maintain and insist upon 
the due execution of the contract. During the recess, 
however, great pressure was put upon both the 
Chinese and British signatories to the contract, with 
the result that the original contract was torn up, 
and a fresh one substituted for the construction of 
the lines in their modified and shown extent, but 
with this exception, that the British bondholders 
were not to have any lien on the lines to be con- 
structed in Manchuria, but that the revenue there- 
from only was to be devoted to the service of the 
loan. Asa quid pro quo a lien was granted on the 
lines already existing in the province of Chih-li, 
ergo, between Shan-hai-Kwan and Pekin, and 
the revenue from these lines was also hypothecated 
for the service of the loan; and, in addition, the 
Chinese Government itself guaranteed both capital 
and interests. Besides the above, other safeguards 
to the contracts were authorised. 

With this exchange the security was still ample, 
and as the Russian Government acquiesced some- 
what reluctantly in the arrangement, the matter, 
from the financial point of view, was sufficiently 
satisfactory. Still, there remained the fact that 
a definite contract which had been entered into, and 
which the English Government had undertaken to 
support, was materially modified in order to meet 
Russian desires. The loan was duly and success- 
fully carried out, the English Government officially 
standing sponsor for it, vide the prospectus of the 
issue. 

Act 3now ensued. Hardly was the ink dry when 
the Chinese Government dismissed the Director- 
General, who had been concerned with the Imperial 
Railways for many years, and also had been instru- 
mental in the progress of the negotiations just 
brought to a close. An originally low-class China- 
man, of the name of Chang-yen-mow, more com- 
monly known as Chang-yi, who for some time past 
had been manager and part owner of the Tongshan 
Mine, was appointed by the palace clique as 
Director-General of Railways. The motive was 
obvious, viz., that he might apply the products of 
the loan to enrich himself and friends at the cost 
of the English bondholders. He at once set to 
work. His first endeavour was to obtain es- 
sion of the proceeds of the loan, so that he might 
administer them in his own fashion. In this he 
was foiled by the Hong-Kong and Shanghai Bank, 
which refused to part with the money except on 
direct requisitions of the English officials engaged 
on the construction of the sabeer: 

Then intrigues were set on foot to divert the 
course of the line from that set forth in the bond- 
holders’ agreement, so that it might pass through 
lands belonging to himself, or his friends, or should 
serve places in which they held an _ interest. 
Thwarted in this and in other devices he pro- 
ceeded to memorialise the Throne, finding fault 
with the construction and maintenance of the 
existing lines and directly and indirectly attri- 
buting fault to the European officials. This 
official, who probably did not know the differ- 
ence between a fish-bolt and a humming bird, 
who up to the time of his appointment, not only 
possessed no special or even general knowledge of 
railways and their management, and who, if judged 
by the Chinese standard of knowledge alone, 
antiquated and absurd as it is, was a mere igno- 
ramus, had no hesitation in preferring charges, the 
truth or the falsehood of which carried as little in- 
formation to his mind as the symbols X or Y. 
In one thing he was successful, in that of taking 
possession of the revenues of the line, which 
according to the agreement, were week by week to 
be paid into the bank for the service of the loan. 
Of course some part thereof stuck, as the moneys 





could be loaned out by him for short periods at those 
high rates which are common in a country where 
there is such paucity of capital. These delays, 
coupled with the ill-effect of his appointment 
generally, had the effect of depreciating the shares 
in the London market by nearly 10 per cent. 

Our Government has made representations, de- 
manded his dismissal, and so forth, but the months 
pass and nothing is done, because the Chinese will 
not act until they recognise that we are in down- 
right earnest. Why we should not make this plain 
from the first is one of those things that no ‘‘ fellow 
can understand ” outside of the Foreign Oftice. 

On top of all this came the Anglo-Russian agree- 
ment. By that document the Russian Government 
is permitted ‘‘to support applications by Russian 
subjects, or establishments, for concessions for 
railways, which, starting in a south-westerly direc- 
tion, would traverse the region in which the 
Chinese line terminating at Sin-min-ting and New- 
chwang is to be constructed.” Instantly the Rus- 
sian Minister in Pekin made application for the 
construction of a Russian line from the Manchurian 
road to Pekin, and though the Chinese for the nonce 
declined to entertain it, the Minister withdrew the 
application with the significant remark that the 
Chinese Government would take cognisance of the 
fact that it was their intention to renew the subject. 
This line is, of course, a parallel and competing 
line with the Chinese Imperial Railways, either 
as a reality, destined to injure it, or as a threat, 
under cover of which the Chinese will be induced 
to sell their own railways to Russia, and buy out 
the British bondholders under the term of the con- 
tract, after which the Russians will connect it with 
their Manchurian road, and alter the gauge so that 
they can go through to Pekin. 

But this is not all, the Anglo-Russian agreement 
provides that ‘‘as regards the line from Siao-hei- 
chau to Sin-min-ting, it is to be constructed by China 
herself, who may permit European—not necessarily 
British—engineers to periodically inspect it and to 
verify and certify that the work is being properly 
executed.” These terms, as regards the Sin-min- 
ting portion, of the line are absolutely opposed to 
the conditions of the loan on which British bond- 
holders subscribed. The spirit as well as the word- 
ing of the prospectus provide for British, not 
Chinese or other supervision. For what reason 
have the Russians demanded this alteration in the 
tenour of a contract to which they had agreed ? and 
why has our Government given way on a point on 
which it had no right to give way, and by doing 
which it has broken faith with the British bond- 
holders ? 

A little examination shows why the Russians 
have desired to bring about the change—why our 
Government has acquiesced is more obscure, ex- 
cept upon the Jaissez-aller principle. The line 
from Kin-chow to Sin-min- ting taps the pro- 
duce of a part of the rich Liao Valley, and con- 
veys it to Port Newchwang for shipment. Allow 
that line to be built and constructed by a Chinese 
administration, not British, and one may at once 
expect that it will be inefficient. The absence of 
the expected traffic will destroy the Shan-hai-Kwan 
extension of its commercial raison d’étre—the 
political one has already gone. Therefore the 
English bondholders have subscribed their money 
in vain, and the way is paved for the Russian 
acqusition of the line. This last is debarred, it is 
true, by the tenour of the Anglo-Russian e- 
ment, but there are more ways of killing a cat than 
choking it with cream, and we have never found 
our Russian friends over strict in the interpre- 
tation of ments. 

Let us look for a moment at the effect on the 
Port Newchwang or Ying-Kow, which this line was 
destined to serve. This is one of the most impor- 
tant ports of China, and its trade is principally 
English and Japanese and United States. It has 
18 ft. of water on the bar and vessels come up to 
the town ; for three or four months in the year it is 
ice closed, though it probably could be kept open 
by one of the new type of ice-breakers. At present, 
the strawbraid and bean cake, which forms so large 
a proportion of its export are, during the winter 
months when the roads are hard, brought down for 
shipment during the following spring and summer. 
When the Russian line to Port Arthur is com- 
— ® agra re rates will probably be granted 

m the producing districts to Ta-lien-wan by the 
Port Arthur Railway. The produce will be carried 
past Newchwang, which, having no adequate line 
to serve it, will languish and decay. en the 





British interests there are destroyed, the Rus- 
sians will slip in and restore Newchwang to 
the importance it deserves, but that it will be an 
‘open port” then is more than human credulity 
can take stock in. This gradual disintegration of 
the Chinese’ Empire by steady pressure in the 
north, equally, these constant blows at English 
enterprise and interests, seem as yet to awaken few 
ualms at home, ‘‘ Sufficient for the day is the evil 
thereof.” Hine ille lachryme. 





LAND RECLAMATION IN NORFOLK. 

Tue Norfolk Estuary Company was initiated in 
the year 1837. Its main objects were : 

1. To provide an improved outfall for the 
drainage of the middle and south levels of the Fens, 

2. To provide an improved navigable channel for 
the port of King’s Lynn. 

3. The reclamation of 200,000 acres of land from 
the Wash; the latter item from time to time 
diminished, first to 150,000 then to 75,000, and 
finally to 32,000 acres. 

The first Act of Parliament which ‘ncorporated 
the company was passed in 1846. 

The two first objects have been carried out sub- 
stantially as designed. The new outfall of the 
Ouse made by the company has enabled some 
hundreds of thousands of acres of fen land to be 
drained by gravitation instead of pumping, and the 
scourge of ‘‘ fen ague” has been greatly diminished 
if not abolished. 

The port of Lynn, formerly approached by a 
tortuous and shallow channel, ally workable by 
small vessels, now possesses an easily navigated 
channel used by ships carrying 2000 to 3000 tons 
of cargo. The first operations of the company 
were confined to the above objects, it was not until 
the year 1857 that the reclamation part of the 
scheme was entered upon. It was believed at that 
time that the whole area in question could be con- 
verted into cultivable land, in a very few years, 
some seven or eight as a maximum. This was the 
opinion of some of the most eminent engineers of 
the day. One prophet calculated that 115 tides 
would suffice to convert the sea into farm 
land. Costly works were undertaken in the 
form of jetties, breakwaters, and banks to exclude 
the sea, with a view to enclosing large tracts of 
land. These were washed away by the sea, and 
practiosliy nothing was accomplished. It may here 

e remarked that even if these works had been 
successfully carried out, the actual failure would 
have been no less complete ; as the enclosed space 
would have been mere sea sand incapable of culti- 
vation. During the progress of these attempts, 
the attention of an eminent engineer, who was 
consulted on the work, was directed to this point ; 
he replied, ‘‘ That isa shareholders’ question.” In 
1864 the total result to the company in return for 
all its expenditure, was 20 acres of enclosed land, 
and the ‘‘shareholders’ question” had assumed a 
very serious aspect. The costly works were then 
abandoned, and the present system of land re- 
clamation, or, more properly, accretion, was 


— 
This system was elaborated by the late Mr. 
Gerard C. Meynell, who for 30 years was chairman 
of the company. The main principles involved are, 
so far from fighting the sea and attempting to ex- 
clude it ; the sea is itself the maker of the land, 
and it must be freely admitted to the area to be 
‘landed up.” Each tide brings up its load of 
warp and deposits it at the time of slack water ; 
in order to retain this deposit and to prevent the 
ebb tide carrying back a large proportion of it, it 
is necessary that the water should return to the sea 
slowly and easily. As the ‘‘salt marshes” very 
generally have a slope seawards of about 1 ft. to 
the mile, it follows that the tide water in ebbing 
off the marshes must travel 1 mile while the tide 
falls 1 ft. And as in this locality spring tides rise 
= ft. and neaps 164 ft., it is clear that the water 
will travel with considerable velocity, quite sufii- 
cient tochurn up and wash away a quantity of light 
warp, besides cutting various barney Rar dee; 
po. 3 rendering the surface of the land roug 
and full of holes. The vital —— of the system, 
pragiene % Mr. G. C. Maynel i ns Ao ~ 
ting sma rains or ‘‘grips” 1 chain a 
combats the waterway quetl seaward without 
having to travel over the whole stretch of marsh. 
This method has proved entirely successful in 
sreatly accelerating the process of accretion, and 
as the further advantage of giving a smooth level 
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surface to the land. - It will bs seen that this pro- 
cess is necessarily slow, especially as the land gets 
higher. At first, when the deposit is sand or silty 
mud it is comparatively heavy and its deposition 
more rapid, but for agricultural land it is nece 

to wait for the ‘‘ warp” which is the soil whic 
supports vegetation. Not only is this light and 
difficult to retain, but also it is not found to deposit 
very far below high-water mark, and the best land 
for enclosure is only that found between the levels 
of spring and neap high water ; so that only three 
or four tides in a fortnight have access. e late 
Sir John Fowler a few years ago wrote ‘‘ Ambition 
and impatience are dangerous in reclamations.” 
The land, being thus formed, can be enclosed with 
comparative ease; the land being high, only a 
low and consequently megs rong is required, the 
usual dimensions being about 10 ft. in height 
with an outer or sea slope of 1 to 5, a 4-ft. 
top and inner slope about 1 to 1}; the bank 
is flagged or sodded with the salt grasses. These 
banks, being made on high marsh, are in little 
danger of damage by the sea, an ordinary spring 
tide hardly reaching the foot of the bank ; and they 
are, moreover, made of much more tenacious 
material than the raw sand which was alone avail- 
able for the high and much-exposed banks for- 
merly attempted. They are further protected by 
an expanse of ‘‘ solid grass ” marsh outside. 

Impatience to enclose, and a desire to enclose 
too much, are dangerous in a double aspect: first 
from the engineering view in bank-making; the 
higher the ground on which the bank stands, the 
smaller the bank can be made, and the safer it 
will be from damage. Secondly, from the agricul- 
tural view, the higher land is best, and it is found 
that the land, when enclosed, has a higher letting 
value when it has an expanse of grass marsh out- 
side the bank for feeding stock, the salt grasses 
having excellent feeding qualities. There is now 
in one part solid grass marsh at a distance of over 
a mile from the last enclosure bank. The amount 
of land actually enclosed up to the present time is 
from 2000 to 3000 acres, and there are now some 
1600 acres ripe for enclosure. 

The question will naturally be asked, Does it 
pay? and that question may be answered in the 
affirmative. From what has been said above, it 
will be seen that no expensive operations are neces- 
sary, and the capital required is not large, though 
it remains a considerable time unremunerative. 
Land reclamation would not be a suitable invest- 
ment for a man desiring to trade on the principle 
of small profits and quick returns ; it is, moreover, 
a business involving some risk and excitement ; one 
tide may bring in a rich deposit of warp, and the 
next may come with a heavy gale from a critical 
direction, and do serious damage to, or destroy 
the work of years, though no serious damage has 
ever occurred to any of the works under the pre- 
sent system. Even the well-remembered tide and 
storm of November, 1897, which had such disas- 
trous effects on low-lying lands in many places, did 
no damage to the reclamation works of the com- 
pany. Though not properly a part of land reclaim- 
Ing operations, it may be interesting to note the 
~—T experience in the protection of the banks 
of the “‘ Estuary Marsh Cut,” the new navigable 
channel to Lynn above-mentioned. It was found 
that these banks were subject to very severe erosion ; 
a tier of quickset fagots is laid under water in 
the line desired for the foot of the bank, thus form- 
ing a low submerged groyne parallel to the stream. 
It is found that silt is rapidly deposited behind the 
fagots until the top of the fagots is reached, when 
another layer is placed, and the operation repeated, 
until finally the tide water actually replaces*or 
rebuilds the bank it had washed away. *Whesoon- 
clusion arrived at.is that in these opérations fight- 
ing the sea ends in disastrous defeat, the sea is the 
land reclaimer’s best friend and patient servant, and 
he will feel that he has attained the fullest success 


me it can be said ‘‘ Nature has done it all for 
ou, 





THE VOLTA CONTACT FORCE. 


THE centenary celebration of Volta’s great dis- 
covery last year revived the controversy concerning 
the nature of the Volta effect, and left it practi- 
cally where it was. It may appear strange that we 
should, in the course of a century, so distinguished 


by exact research, not have been able to settle the 
uestion, whether or not the electromotive force at 
the junction of two metals is independent of the 





medium which surrounds them. But so far no 
test has been, or could have been, acknowledged 
as crucial. In the absence of any well-established 
theory, we have, therefore, still to remain contented 
with hypotheses. If we acquiesce in the view to 
which many members of the Como Conference 
seemed to incline, that the Volta effect is something 
as intrinsic and characteristic to the metal as its 
density and affinity, then indeed we would appear 
to be faced by a fundamental problem, about which 
we may speculate, but which we are not likely 
further to elucidate by experimental investigation. 
But although we can assign no reason why fluorine 
attacks nearly any other elementary substance with 
an almost vicious energy, whilst the sluggishness of 
argon seems to be above all temptation, we can 
reckon with those affinities and base calculations 
upon them. We have learned to calculate the 

ectromotive force of an electrolytic cell, consisting 
of metals and their salt solutions, or simply of salt 
solutions of different concentrations ; but we have 
not agreed as to how to predetermine the Volta 
contact force. Yet few of us doubt that chemistry 
is in some way Se 

The opposing sides of the old controversy used to 
be called contact theorists and chemical theorists. 
To have proved that this description, if ever cor- 
rect, is not correct now, that both parties rely in 
some sense on chemical affinity, and to have pre- 
sented the whole controversy on its broadest basis 
with remarkable lucidity, both in mathematical 
and in popular language, has been the work of Pro- 
fessor Oliver Lodge. As President of the Physical 
Society he has taken another opportunity, as he had 
previously done at British Association meetings, of 
raising this discussion. His presidential address 
was delivered in February. The discussion was 
adjourned till May, but, unfortunately, his oppo- 
nents were then prevented from attending. Though 
the battle has not been fought, we may examine 
the question. 

Some of the electric phenomena, observed in a 
metallic circuit, are manifestly in close connection 
with heat. We have first the Seebeck effect, 
or ordinary thermo-electric current which is ob- 
served, not only when junctions of different metals 
are at different temperatures, but also, as has been 
established in recent years, when different portions 
of a homogeneous metallic circuit are at different 
temperatures. Further, the Peltier effect, the heat 
evolved (or absorbed) when a current is = 
across a junction of different metals ; and, finally, 
the Thomson (Kelvin) effect, convection of heat, in 
the sense of the positive current (copper) or against it 
(iron), when a current is passed through a conductor 
whose portions are different temperatures. Com- 
pared to the Volta effect, the apparent difference of 
potential of the order of about one volt, which 
copper and zinc assume in air, these effects are 
del. But in the Volta effect we have to deal 
with a dielectric, and scientists do not agree 
as to the interpretation of the various effects 
and their relation to the Volta effect, if there 
be any. Lord Kelvin holds that the junction 
force at a boundary of two metals has nothin 
to do with any reversible heat effect observ 
there. In Professor O. Lodge’s opinion, the re- 
versible heat at a specified junction is a measure 
of the metallic electromotive force located there. 
Professor Perry regards the Peltier effect as a dif- 
ferential coefficient, the rate at which the electro- 
motive force varies with the temperature ; whilst 
Professor Lodge, from whom Mr. Glazebrook differs 
to a certain extent, argues that those holding this 
view confound the electromotive force, measured at 
a particular junction, with the whole electromotive 
force of the circuit, and bring the latter in com- 
parison with the heat evolution at that particular 
junction. 

But we had better first state the undisputed facts 
of the Reger mse Sa ——_ in contact mas 
oppositely c , and these charges can be mea- 
ware ven the metals have been skilfully sepa- 
rated again. If a drop of liquid or of electrolytic 
moisture —not dry vapour—intervenes and connects 
the two metals momentarily after the true metallic 
contact has been broken, the charge will leak across 
the conducting bridge and disappear. If the metals 
are eutanatel voll metallically and electrolytically, 
we have a common voltaic cell. If connected both 
metallically and dielectrically, as in the ordinary 
Volta experiment, that is, insulated from one an- 
other except at one point where the dielectric is 
swept away, a charge results which is controlled by 





an electremotive force of fixed value and by the 





electrostatic capacity of the couple. Oppositely- 
charged bodies should attract -_ 2 The 
difficult demonstration of this attraction, often 
attempted before without success, was given last 
year only by Majorana. But that demonstration 
does not decide the question, whether the seat of 
the electromotive force is at the metallic junction 
or in the air in its immediate neighbourhood. 
Majorana, in fact, wished to demonstrate attrac- 
tion for dissimilar metals and repulsion for similar 
metals, and he failed in the latter task. 

As to the explanation of this effect, scientists 
had, as we mentioned already, arranged themselves 
in two antes The contact theorists, the minority, 
headed by Lord Kelvin, say: We have to deal with 
three junctions, zinc-copper, copper-ether, ether- 
zinc, and with a contact force at each junction. 
The Volta effect is the sum of the three forces, and 
its seat is mainly at the zinc-copper junction. It 
is due to the direct aftinity of the metals for one 
another, a tendency, as Professor Lodge puts it 
plainly, to form brass. But we have no proof 
whatever that brass would be formed if we passed 
a current for years across that junction, even if 
we applied both metals in the thinnest sheets 
imaginable. The Peltier effect for copper-zine is 
very small. On the other hand, certain experi- 
ments on the heat of combination, for instance, 
the renewed researches of J. B. Tayler,* seem to 
yield values which approximate to the order of the 
Volta force. Tayler tried the heat of amalgama- 
tion. Galt and Baker have, independently of one 
another, dissolved mixtures of powdered copper 
and zinc, and alloys of the same composition in 
nitric acid; the difference in the heat evolved 
would represent the heat of combination. Here 
again, values which would suit the contact theorists 
have been obtained, notably for the alloy Cu Zn,. 
But the alloys were not uniform, and the com- 
plicated reactions which take place in nitric acid 
expose these experiments to grave objections. 
Bromine might answer as the solvent, in Professor 
Armstrong’s opinion. 

One of the chief points of the contact theorists 
is, however, that they have, on the basis of very 
feeble experimental evidence, maintained that the 
Volta effect is independent of the medium, and 
is the same in air, ¢.g., a8 in a vacuum, or in a 
hydrogen atmosphere. It had been assumed 


that it was only necessary to b: a zine- 
copper couple in a vacuum, and Pierce. Es the 
receiver with hydrogen, to change an air atmosphere 
into a hydrogen atmosphere ; and as the electro- 
motive force did not materially vary under these 
circumstances, the medium was said to be without 
influence. But we have to deal less with the 
surrounding atmosphere than with the gaseous 
films which settle on all solids, and which, as man 
electricians have learned from. experimenting with 
Réntgen tubes, are exceedingly hard to get rid of. 
Mr. F. 8. Spiers, to whom we owe the most recent 
and excellent work in this field, has tried chemically 
to burn out the last traces of oxygen, which resisted 
the repeated action of heat and of the air pump, 
by means of hydrogen; and he found that under 
these circumstances the electromotive force went 
down to almost nothing. His experiments were 
not brought to a conclusion, and, as the task is 
beset with difficulties, which perhaps only a chemist 
can fully realise, not decisive. For one thing, by 
this burning of the oxygen, he reintroduces mois- 
ture, which ©. Christiansen, in the course of 
investigations extending over years, holds mainly 
responsible for the apparent Volta effect, an objec- 
tion which is sustained by J. Brown, also a note- 
worthy investigator. To obviate-all trouble arising 
from water-vapour and is films, Professor 
H. Armstrong has suggested to experiment in liquid 
8; but he is quite aware that the eventual 
isappearance of the Volta effect might be ascribed 
to the low temperature. 

Professor O. Lodge locates the chief Volta force 
at the air boundary of each metal. He postulates 
two facts: (1) chemical affinity between oxygen 
and metal, in amount different for different metals ; 
(2) the fact that oxygen atomsare, at any rate some 
of them, negatively charged. A layer of oxygen 
atoms seeks to move up to the zinc; but the 
atoms are unable to do so because there is no avenue 
for the supply of electricity of opposite sign. We 
have a kind of incipient polarisation, not a charge. 
The zinc is somewhat in the condition of an 
insulated sphere surrounded by a concentric nega- 


* See ENGInEERING, page 662 ante. 
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tively charged shell, so far as the interior of the 
shell is concerned. Outside, the conditions are 
different, and the cause of the stress is different. 
When at some point connection with a neutral or a 
less strained substance—copper—is established, an 
avenue for the relief of the strain is provided, 
and positive electricity flows across the junction 
into the zinc, and takes its abode on the sur- 
face, facing the oxygen; the oxygen atoms 
approach slightly nearer all round, the surround- 
ing molecules are polarised with their negative 
oles inwards and positive poles outwards, a double 
yer is set up on the zine, and lines of force appear 
all through the surrounding dielectric. These lines. 
reach from the zinc free surface to the copper free 
surface. The oxygen atoms are slightly further re- 
moved than before from the copper, and have 
approached slightly nearer to the zinc. Thus, his 
doctrine is not a doctrine of chemical combination, 
but of chemical approach. It signifies a voltaic 
cell, whose electrolyte is replaced by a dielectric, 
and whose current is momentary, not continuous ; 
and if a current did pass, there would be actual oxi- 
dation. That is precisely Dr. Lodge’s meaning, 
and he demonstrates ‘that, assuming an air film 
layer of a thickness of molecular dimensions, suf- 
ficiently dense to be virtually a liquid, and an ap- 
proach of the oxygen atoms by one hundred thou- 
sandth of their distance, we should get a potential 
difference between zinc and the air in its neigh- 
bourhood of a few volts. A real atmosphere is not 
required ; the film would suffice, and the potential 
difference would, therefore, continue to exist under 
the air pump. To getreal oxidation, we must bring 
the plates within molecular distances of one another, 
squeezing out the films, or else bring them within 
molecular distance of the parts of a liquid con- 
ductor, as is done in an ordinary voltaic cell. 

Professor Lodge thus takes an intermediate posi- 
tion between metallic and oxidation effects, and he 
has brought himself in harmony with modern views 
on chemical affinity, as Professor Armstrong re- 
marked. The peculiar behaviour of chromium to 
which the veteran electro-chemist Hittorf has drawn 
attention, possibly offers a parallel case of chemical 
approach, though Hittorf himself has not made 
any such suggestion. Chromium passes with a 
surprising facility from the active state, in which 
it stands voltaically near zinc, into the passive 
state in which it behaves like platinum. The 
change may be effected by making the chromium 
the anode of an electrolytic cell. It is due—as in 
the case of iron—to the fcrmation of an oxide layer 
on the surface. ' If we substitute for the attraction 
of metal for oxygen an attraction of matter for the 
electricity with which every atom is charged, we 
find ourselves on Helmholtz’s ground. In any such 
surface effect, the condition of the surface is neces- 
sarily of importance. The potential difference re- 
quired to liberate eh has been supposed to 
vary with the nature of the cathode ; it is probably 
more correct to say that it —— upon the surface 
condition of the cathode. We know that burnish- 
ing increases the Volta effect, and in the potential 
differences between gases and liquids, surface ten- 
sion plays an important part. Water particles, 
sprayed in air, surround themselves with a double 
layer, possibly, according to Usener, an adsorbed 

aseous film in the electrically dissociated state. 

f the water is pure, it imparts to the air through 
which it falls, a negative charge. In the presence 
of salts, acids, or bases, this charge is diminished, 
and may turn into a positive charge (Lenard, J. J. 
Thomson) ; the sea water spray, for instance, elec- 
trifies the air positively. Now, according to J. B. 
Kenrick, the addition of electrically dissociated 
substances decreases the charge, whilst that of 
non-dissociated substances increases it, and this 
effect occurs parallel with the changes in the surface 
tension. ‘There are, further, the experiments of 
S. J. Barnett on the surface tension of liquids 
under the influence of electrostatic induction. We 
know, on the other hand, from Lord Kelvin, that 
air bubbles passing through pure water electrify 
the water, and that the presence of other substances 
diminishes this electrification. : 

In the case of solid surfaces we do not as 
rule speak of surface tension ; yet it is a factor to 
be reckoned with, and enters largely into lubrica- 
tion problems, for instance. © Failing the crucial 
test, whether or not the Volta effect is independent 
of the medium, the controversy must remain unde- 
cided. But though some of the leading contact 
theorists have declared that Professor Lodge's de- 
ductions have not induced them to modify their 


views, we think that many electricians will be glad 
to accept his exposition. It helps us over difficulties 
without forcing novel hypotheses upon us. 





NOTES 
Tue State Purcuase or TELEGRAPH SUBMARINE 
CABLES. 

OpINIon is growing in favour of a closer State 
control of submarine cables, if not of the State pur- 
chase and working of them ; and there is every 
probability of an inquiry being instituted to 
investigate the situation, and the public obligations 
of cable companies earning large Government 
grants, with reference not only to the strategical 
requirements of the Empire, but also to the com- 
mercial and social needs. The House of Commons, 
the Royal United Service Institution, and the 
Society of Arts have all discussed the subject 
within a week, and the general consensus of opinion 
has been in favour of fuller State control. Sir 
Henry H. Fowler, M.P., who speaks with the 
experience of a Cabinet Minister, in presiding 
at the Society of Arts meeting, seemed to ignore 
the Government fear that a public and inde- 
pendent inquiry would be inimical to the 
secrecy necessary for strategic reasons; and, 
moreover, he was pronouncedly in favour of 
State ownership. There is no question of the 
desirableness of all-British cables, and the dupli- 
cation, too, of means of rapid communication 
with all the outposts of the Empire ; and, where 
military necessity dictates, financial details must 
be settled somehow or other. It is also important 
that the social and business relations of the Empire 
should be fostered by cheap telegraph communica- 
tion, and here also Sir Henry Fowler brushed aside 
the financial difficulties by pointing to the popularity 
of cheap rates within the United Kingdom, not- 
withstanding that no interest was paid on the 
capital involved. Sir Edward Sassoon, who brought 
forward the subject in the House of Commons and 
at the Society of Arts, had many strong statements 
to make against the cable companies. It is not 
necessary to enter into the details of these charges ; 
but we are quite at one with him in the view that 
as railway, electric, gas, and other undertakings 
have their rates, agreements, and concessions 
directly controlled by Government departments, 
cable companies earning subsidies should similarly 
come under control. But in regard to State pur- 
chase, it is well to bear in mind that there is in- 
volved in the submarine and other colonial tele- 
graph cables about 30 million sterling in capital, 
and that the market value is very much greater. 
It is true that this capital is highly remunerative ; 
but if, for strategic reasons, it is deemed necessary 
to be independent of foreign territory as well as 
of private enterprise, it follows that much of the 
revenue now earned by ‘‘ tapping” various foreign 
centres will be lost. Under all the circumstances, 
however, an inquiry would be welcomed, as it is 
certain to yield results of advantage to commerce. 


A PracticaL DEMONSTRATION OF GuN Power. 

To throw light upon various problems associated 
with gun power, and upon the effect of modern ex- 
plosive shells, the British Admiralty gave one of our 
most powerful ships an gage 2 of attacking, with 
all her might, the Belleisle, a ship which, although 
in some respects obsolete, was still endowed with 
moderate capacity for resistance. Built in 1878, 
with a length of 245 ft., the Belleisle has a load 
line belt 12 in. thick in the centre tapering to 4 in. 
at the end, and an armoured central battery 
about 70 ft. long, within which are four 26-ton 
muzzle-loading guns and six smaller weapons. 
The old ship steamed out to a point off Selsey 
Bill where she was anchored over a shoal so 
that even when she sank as the result of the attack 
it would be easy to board her and examine the 
effects. On Saturday morning she was prepared for 
action, steam raised, guns set, splinter nets run out, 
and a full set of brand new dummy men ordered to 

uarters and to ‘‘ man guns.” Then the flagship of 
the Channel squadron—the Majestic — steamed 
round the deserted vessel, opening fire at about a 
mile range, so as to rake the Belleisle from stern 
to stem. Continuing on its victorious but inglorious 
career, the Majestic ultimately got a b. ide in 
at 1000 yards range, finishing off with racking the 
old ship from bow to stern. The period of attack 
was less than ten minutes, during which some twelve 
shots from the four 12-in. guns, thirty-two 6-in. 
shots from the six broadside quick-firers, and a 





number of smaller projectiles from the 3-in. guns, 


were fired.. Various types of shells and explosives 
were used for the purpose of gaining experience of 
their destructive effects. The leisle. sank 
and seemed badly damaged; but it is scarcely 
necessary, for the present, to enter into details, 
however picturesque. The naval critics of the 
daily press, adding omniscience to their other 
qualities, have told us of the effects produced as a 
result of their observation of the interior of the 
ship from the shore, three miles or more distant, 
and the worth of the deductions made upon such 
data can easily be appraised. We are sufficiently 
patriotic to recognise that the experience which 
will be gained by the careful observation which is 
being made of the Belleisle, is too valuable to be 
noised abroad. Meanwhile, Mr. Goschen, who, 
with the Board of Admiralty, witnessed the trials, 
has announced in the House of Commons that, 
to the. extreme surprise of all concerned, the Bel- 
leisle did not take fire at all, as had been re- 
ported. The spectators, who were at some dis- 
tance, were misled by: seeing clouds of steam rise 
over the ship. These were due to a steam pi 
having been cut, and, further, some of the shells, 
especially the lyddite shells, as they burst in the 
water emitted a cloud of smoke, and gave the 
impression that the ship was on fire. There was a 
little smouldering fire in one of the cabins amongst 
some clothing, but otherwise the woodwork, 
although shivered in every direction, had not been 
consumed by fire in any degree. The fire pumps 
of the Belleisle were not injured, and while the 
ship was being battered her pumps flooding the 
decks continued to work for a long time. . There 
can be no harm in adding to the First Lord’s 
statement the fact that this practical demonstra- 
tion of gun power proved the efficacy of light 
armour for protecting the upper works, especially 
against explosive shells. 


THe Rustine or lron, 

Ordinary red rust is essentially an oxide of 
iron containing combined water and practically 
identical with jewellers’ rouge, which is nearly 
pure ferric oxide, Fe, O;. The ordinary chemical 
explanation of the process is that the iron com- 
bines with the oxygen of the air according to the 
equation 

2 Fe, + 30, =2 Fe, Os, 
or taking the combined water into account according 
to the equation 
Fe, +304 3 H,O = Fe, Os, 3 He O. 

That these simple equations do not represent the 
actual facts of the case has been known for years, 
as well as the fact that iron placed in contact with 
an alkali does not rust. To explain this fact it 
has been suggested that the presence of carbonic 
acid gas is necessary for rusting to take place, and 
that the alkalies absorbing this prevent rusting. On 
this view the phenomenon of rusting, according to 
Professor Crum Brown, takes place in two stages as 
follows : 

1. 4[Fe + H, O + CO,] = 4 Fe CO, + 4 Hy. 

2. 4 Fe CO; + CH,O + O, = 2Feg (OH), + 4.C0;. 

A close investigation of the matter has, how- 
ever, led\Mr. W. R. Dunston, F.R.S., to ques- 
tion this theory, and to conclude that the pre- 
sence of CO, is by no means necessary for the 
production of this red rust. Thus five pieces 
of. bright iron were taken, the first was placed 
in dry oxygen, the second in water vapour, the 
third in liquid water, the fourth in a mixture 
of pure oxygen. and water and vapour. In none 
of these cases was any rust formed. The fifth 
specimen, however, was placed in liquid water 
charged with pure oxygen, and the production of 
rust was then quickly apparent, although no CO, 
was present. In fact, for this rust to be formed it 
is essential, Mr. Dunstan finds, that the iron shall 
be in contact with liquid water, and with oxygen. 
A piece of bright iron placed in a receiver over a dish 
of water remained perfectly bright for sixty hours, 
provided that the temperature was kept constant, 
so as to prevent the condahastion of the water on the 
metal. A.similar piece, similarly suspended, but 
without any precaution against this condensation, 
soon showed spots of rust. Reasoning on the results 
of the experiments just described, and on the fact 
that the alkalies prevent the formation of rust, 
Mr. Dunstan s genta that the real active agent is 
hydrogen peroxide. To test this, iron was sus- 
pended in water, to which were added substances, 
some of which decompose this peroxide, whilst 
others have no stich action. In every case the 
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former prevented the production of rust, whilst it 
always occurred in the latter. In addition to the 
alkalies, which destroy peroxide, potassium bi- 
chromate, potassium chromate, potassium ferro- 
cyanide, and sodium nitrate, were tried. These, 
whilst destroying the peroxide, are, unlike the 
alkalies, powerful oxidising agents, yet neverthe- 
less they proved efficient protectors of the metal. 
In another experiment a piece of iron was im- 
mersed in a solution of hydrogen peroxide, which 
was made just alkaline. Under these conditions, 
although the peroxide was decomposed and oxygen 
was freely liberated at the surface of the metal, 
the latter did not rust. The whole phenomena of 
rusting is then, according to Mr. Dunstan, effected 
by the iron taking up U from the water, forming 
ferrous oxide, and producing peroxide of hydrogen ; 
the latter then immediately combines the ferrous 
oxide to form the red rust. 





THE LATE MR. WILLIAM LINDLEY. 

WE regret to learn of the death of Mr. William 
Lindley, a well-known engineer, who carried out many 
important engineering works in Germany, and very 
deservedly received a special vote of thanks of the 
Senate of Hamburg many years ago. He was born in 
London, September 7, 1808, and was thus in his 92nd 
year when he died, at Blackheath, on May 22. His 
father, Mr. Joseph Lindley, of Heath, in Yorkshire, was 
sometime assistant to the Astronomer-Royal at the 
Greenwich Observatory. His connection with Germany 
commenced with his education, as when 16 years of 
age he was tutored by Pastor Schroeder at Wans- 
beck, near Hamburg, but returned to England, and in 
1827 became a pupil of Mr. Francis Giles, a well- 
known surveyor and engineer, and later became his 
assistant. ith him he surveyed and prepared plans 
for many of the earlier railways, including the New- 
castle - Carlisle, the London- Birmingham, London- 
Greenwich, and the London-Southampton lines. At 
the same time he was associated with works connected 
with the regulation of the River Mersey, various 
drainage works and the first Thames Tunnel. Thus 
early, too, he had formed friendships with Telford, 
the two Stephensons, and the elder Brunel, so that 
in a measure he was one of the last few remaining 
links with the early years of this, and the closing 
decades of last, century. 

In 1834, after an absence of seven years, he returned 
to Germany to lay out a line from Hamburg to Lubeck ; 
but difficulties with the Danish Government led to the 
abandonment of the project Mr. Lindley’s sug- 
gestion; and, instead, he induced the company to 
build the first length to Bergedorf of the existing 
line to Berlin. It was on this line that he first 
intrcduced the long six-wheel railway carriages. He 
was about this time also requested by the State of 
Hamburg to negotiate with the British Government 
for a cheaper rate of postage between that State and 
this country. During the great Hamburg fire of 1842 
he rendered splendid services. The fire lasted three 
days and nights, and when Mr. Lindley was called in 
to advise, he suggested the razing of part of the city 
by gunpowder, to check the advance of the conflagra- 
tion. The State authorities approved ; but the popu- 
lace, frantic with excitement, believed rumours that 
the English were meditating the destruction of 
the State, and Mr. Lindley had a lively time; 
but he and his staff were well protected, and 
in the end he was formally and publicly thanked by 
the Senate for his unremitting labours. His new 
railway to Bergedorf was opened immediately, and 
served to remove the homeless citizens. In the recon- 
struction of the town Mr. Lindley found scope for the 
development of a modern system of sewerage and 
water supply, and the Hamburg of to-day, with its 
railway terminus, its harbour goods sheds, entrepdte, 
&c., is largely his work. The water works were con- 
structed in 1844-8, and were amongst the first to give 
constant supply. In 1848 he was engaged upon the 
triginometrical survey ; in 1850-2 he negotiated the 
sale of the steel yard on the Thames belonging to Ham- 
burg, Bremen, and Lubeck, and on the site there now 
stands the Cannon-street Railway Station. In 1851 
he reported upon the works of the New River Water 
Company in London, and this formed the basis of im- 
provemehts in connection with the reservoirs, filters, 
and mains. Gas works, publi: baths, harbour’ im- 
Peivomente, water work extension were carried out 
by him in succession about this time in Hamburg; and 
in 1851 he was also entrusted by the British Govern- 
ment with the construction of a great retaining wall in 
Heligoland. Indeed, the: ten years between 1850 and 
1860 were the most active in his life, and many 
works of the most varied kind were designed 

y him, principally in Germany. In 1860, in con- 
ee of the illness of his wife, who died in 
he spent some time ii the South of France. 

Opponents always raised by success availed them- 
selves of the opportunity of breaking his municipal 
coanections ; but in Frankfort-on-the-Maine his ser- 





vices were very readily appreciated, and here he did 
work from 1863 onwards, similar to that by which 
Hamburg had -profited, amongst the most serviceable 
of his Frankfort works being the Central station and 
the sewerage system. Light or nine cities in Germany 
owe their water supply or sewerage works to him, 
while amongst his last works was the preparation of 
the designs of the sewerage and water works of 
Warsaw, and of the sewerage works for St. Petersburg 
in 1878-9. In the latter year he retired, leaving his 
three sons—William, Robert, and Joseph Lindley, to 
continue his work. 

It may be said that the Hamburg and Frankfort 
sewerage systems have been accepted as models for 
German towns, and they have had their influence on 
United States practice and on the London sewerage, 
a Royal Commission having visited Hamburg many 
years ago. In all his work Mr. Lindley anticipated the 
needs of a far future, and attached the highest import- 
ance to simplicity of detail and conscientious workman- 
ship. An energetic worker, he was still a genial friend 
and a generous er recognising willing and 
faithful service. In the later years of his life he found 
pleasure in travel and in books. He was a Fellow of 
the Geological Society, a member of the Institution of 
Civil Engineers, and of the Smithsonian Institution. 
Germany will not soon forget his services, and in Ham- 
burg on the fiftieth anniversary of the’fire—in 1892— 
official a while his death has brought 
many appreciations of his great public services. 








SOUTH AFRICAN RAILWAYS. 

At the annual meeting of the Cape Town Chamber 
of Commerce some interesting information was afforded 
as to the present position of South African railway 
enterprise. Although this information can scarcely 
be regarded as directly official, it is of so minute a 
character that it must have been derived from the 
officials of the Cape Government lines, so that it may 
be considered to be substantially authoritative. The 
result of the working of the Cape Government lines in 
1899 was a profit upon the capital engaged. at the 
average rate of 4/. 12s. 7d. per cent. per annum. This 
return showed some reduction as compared with the 
corresponding _— realised in 1898 ; but it is remark- 
ably good, under all the circumstances. The revenue 
acquired showed a falling off of 160,116/., but a 
severe economy was enforced in all the working 
details, and the net profit realised for 1899 was 
actually 21,9547. in excess of the net balance for 
1898. This is something extraordinary, in view of 
the fact that communication was cut off during 
nearly the whole of the last quarter of 1899 with 
the Transvaal, the Orange Free State, ‘ Kimber- 
ley, and Rhodesia. This, of course, caused a large 
decrease in the tariff receipts of the Midland and 
Eastern lines; on the other hand, heavy traffic in 
connection with the transport of troops and material 
of war largely increased the receipts of the western 
section. In addition to earning full interest on the 
capital invested by the Cape Government in its rail- 
ways, the lines contributed last = something over 
200,000/. to the general revenue of the colony. Com- 
plaints are made of an insufficient supply of rolling 
stock, and it is stated by the Chamber of Com- 
merce that while the movement of goods over 
the Cape Government lines increased from 620,000 
tons in 1890 to 1,500,000 tons in 1898, showing an 
advance of 140 per cent., the number of trucks upon 


the network was only increased in the same period: 


to the extent of 84 per cent, 
opened in the Cape 
Ashton to Swellendam. This extension will have the 
effect, when a further section to Riversdale now in 
course of construction, has been comple‘ed, of bringing 
the south-western districts of the colony into closer 
touch with its sree consuming markets. The 
line from Sir Lowry Pass to Caledon, a distance of 
53 miles, is now in course of construction ; it will run 
through a good grain-growing district. Other lines 
have also been nearly completed from Malmesbury to 
Mooreesburg, and from Queenstown to Tarkastad, 
while a line from Klipplaat to Oudtshoorn is ex- 
pected to be ready for traffic by the close of this 
year. In the north an extension northward to the 
Zambesi and Lake Tanganyika has been started ; 


The only extension 


and, but for the outbreak of the war, this ex-| 


tension would probably have been now completed 
as far as Gwelo. On the’ east coast. the line from 
Beira to Salisbury is being laid —_ a 3 ft. 6 in. 
gauge. This lind will be extended from Salisbury so 
as to join the main Bulawayo and Zambesi line; so that 
it will not be long—especially now that the close of 
the war is in sight—before South Africans will be able 
to travel by railway all the way from Cape Town to 
Beira, as well as to the Zambesi. 





“ROAD LOCOMOTION.” 
To THe Eprror or ENGINEERING. 
Srz,—The balanced oil engine, mentioned in connection 
with the name of Mr. Hylor White:in Professor Hele- 


Shaw’s valuable paper on ‘‘ Road Locomotion,” is the 


olony last year was that from | 


.| in the hands of an engineer who understands the syster 
| are required for laying out the elliptical curves decided 





joint patent of Mr. White and myself. Professor Hele- 
Shaw’s paper having been so widely printed, I shall be 
glad if you will allow me to make this correction. 

As Professor Hele-Shaw in his paper remarks that 
‘this engine obliges the use of spur gearing,” I may say 
that the shaft ng ong ago wheel connecting the two 
crankshafts* is also vais actuating shaft (of course 
running at half the crankshaft speed), a point of impor- 
tance in its simplicity. 

Yours faithfully, 
F. C. Nunn, Assoc. M. Inst. C.E, 

May 21, 1900. 








THE WAR IN SOUTH AFRICA. 
To THE Eprror or ENGINEERING. 

Sir,—In ‘Field Officer’s” interesting letter on the 
war in South Africa, in your issue of May 25, that gentle- 
man pays a well-deserved compliment to the or 
powers of volunteers, when he mentions the fact of 1! 
volunteers marching 22 miles in five hours, without a 
single man falling out, when he says : 

‘The determination to endure all and still go on 
requires greater pee on a long and wearisome march 
than on the field of combat, where excitement lends 
some important assistance.” 

is “‘determination to endure” long marches is the 
outcome of the ‘‘marchings out,” route marchings, &c., 
so zealously practised by the Middlesex (a prominent 
corps, I presume) Volunteer Corps. It is now man 
years since the Queen reviewed the Volunteers in Wind- 
sor Great Park, but the writer well remembers a march 
which would equal anything attempted b wae 
—viz., after the review by the Queen of the Volun- 
teers, over 400 men of the volunteer corps of which 
the writer was a member, marched from Windsor 
Great Park to Wimbledon Camp. The detachment 
apn nearly half the ae number of 
the corps, left the park at 8 o’cl p m., and with the 
exception of a halt for half an hour at about 11 o’clock 
at an inn where a supper—pork pies and sandwiches— 
had been provided, the marching detachment did nob 
halt again until all reached Kingston Hill, where a halt 
of ———— of an hour for a ‘‘drink” was made. The 
detachment marched into Wimbledon Camp at a quarter 
to four o’clock on the next morning, and with only one 
man falling out who was taken ill at the ye g, of 
the march. A plucky little drummer boy of about 10 
years old marched as briskly as the rest of the men, 
and showed not the slightest si of fatigue. Apart 
from the actual distance of Windsor Great Park from 
Wimbledon a an extra 4 miles was marched by 


the detachment, use the guide during the night took 
the wrong turning at a cross- , and the error was not 
discovered until the detachment had proceeded 2 miles, — 


when they had to return before striking the right road. 
When it is remembered that all these volunteers had 
been paraded at Chelsea, Magee and Battersea stations 
at 6 a.m. on the Saturday, and that with the exception 
of resting while in the train from those stations to 
Windsor, they had been on their feet the whole time 
until they reached Wimbledon Camp, it will be granted 
that the ‘determination to endure all and still go on” 
was + in the breasts of the volunteers. This is the 
spirit of scores of volunteer corps, and one great and bene- 
ficial outcome of the present war has been the practical 
demonstration of the work of our citizen army, which now 
will no longer be looked on without a tinge of pride by 
all Englishmen, for it is this determination to endure 
all and still go on that has sustained the volunteer forces 
under the trial of the : ae and jeers they first met with, 
that red tapeism and ostracism by the regulars at a 
later stage and the lukewarmness of the classes. The pre- 
sent war has given the volunteers the longed-for oppor- 
tunity they so much desired of proving that they are nob 
the very featherbed soldiers they were at one time 
dubbed. What other nation on earth could show such a 
rallying of “‘ volunteers” from all parts of the world, as 
at shown by Englishmen in offering to sacrifice their 


lives for the ‘* old flag.” True sons of the Empire! the 
far-reaching effect of such enthusiasm as been 
shown by Canadi Australians, New Zealanders, and 


others it is impossible to ict in the future, but how 
proud, and justly so, will be the noble sons of the Empire 
when they return to their far distant homes, and modestly 
relate to the wife and children the t exploits in 
which they have manfully done their share ; those stories 
will become household traditions that will cement the 
future generations of loyal colonists and the Motherland 
in the way that nothing else could have done, for now one 
and all, from whatever clime they come, will feel that they 
are part and parcel of the whole British nation, and not 
mere lopped-off younger branches. 
ee Yours truly 


H.C. 
Late 2nd (South) Middlesex 
May 26, 1900. 


STANDAGE, 
Rifle Volunteer Corps. 





FORESHORE PROTEOTION. 
To THE EprTor oF ENGINEERING. : 
S1r,—In reply to the letter signed “‘ W. H. T.,” which 
appeared in your issue of the 25th inst., may I be per- 
mitted to point out that experience and careful ex eri- 
iments enabled the late Mr. Case to construct tables w sic 
stem, 


upon. It by no means follows as a matter of course that 
flattening the shore and contig, Do the low-water mark 
is aimed at in every instance. © principle of the Case 





. See Fig. 28, page 631 ante. 
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system is correct, but its application necessarily varies 
with circumstances. 

As regards the Hastings foreshore, ‘‘ W. H. T.” appears 
to take the view that, though uniformity and protection 
might be secured by the adoption of the Case system, it 
would be more difficult for yacht and pleasure-boat 
owners to work their vessels out and in. Of course, if 
the integrity of the long esplanade wall and the safety of 
the whole frontage are of secondary importance to the 
convenience of the boat-owners, there is nothing further 
to be said; but one would certainly imagine that the con- 
stant breaches and deepening of the water toward the 
wall—due to the ever-increasing erosion near the sea ends 
of the existing high groynes—would cause the ratepayers 
to feel very uncomfortable when they contemplate the 
possible—I should say probable—cost of protective mea- 
sures which will be necessary in a few years’ time. 

With respect to the light nature of the Case groynes 
being unsuitable to Hastings on account of the exposed 
situation, I may point out that these light groynes stand 
well at Southwold, at Glenbeigh, and at Deal, which are 
all exposed places liable to violent storms, and quite 
different to Dymchurch ; they present a very small sur- 
face to the action of the water, and therein lies their 
strength. A slender rod can be made to stand in a 
stream which would instantly carry away a rod of heavier 
scantling. These low groynes are not sup to show 
more than 18 in. or 20 in. above the shore level, which is 
—y sufficient to enable them to fulfil their functions, 
and the piles or uprights at intervals of 7 ft. 6in. are 
quite strong to hold the planks against any waves or 
longshore currents. When the work is first put in a few 
piles are sometimes washed out by scours; but, if the 
pons is properly attended to, they are never disturbed 

y the lateral action on the planks themselves. 

The concluding paragraph in your correspondent’s letter 
is one which particularly interests me. On October 4 last 
year I called attention, through a letter in the Z'imes, to 
the absence of any official and reliable record of the 
changes annually taking place round our coasts—chan; 
constantly affecting buildings and other works which 
have been carried out by a large outlay of public money. 
Thad previously brought this matter forward at the meet- 
ing of the British Association at Dover, and, later on, 
wrote to the Board of Trade and the Board of Agricul- 
ture. My idea was, roughly, that there should bea De- 
partment, or special branch of a Department, to look 
after that strip of neglected land which lies all round our 
coasts between high and low water marks. 

A committee was appointed last year by the council! of 
the British Association to consider the question of 
coast erosion, and arrangements have been made 
with the assistance of the Admiralty, to obtain returns 
from the coastguard stations along the coast of protective 
works which may be carried out, and of the effects 
produced by such works. This may be a step in the right 
direction, but it does not go nearly far enough, and it is 
ubvious that the coastguards are not in a position from 
their training and equipment to take the sections, make 
plans, and keep records in such a manner as would be 
serviceable to engineers when called upon to execute 
works. It would, for example, be very difficult for a 
coastguard, however intelligent, to give anything like a 
satisfactory account of the ‘‘ effects produced” by walls 
or groynes unless he had taken sections, &c., when the 
work was started and would compare them with later 
sections, &c. 

In reply to my letter, the Board of Trade informed me 
that the establishment of the Department I suggested 
would entail very considerable expense, and would pro- 
bably necessitate the revision of many Acts of Parlia- 
ment, and that the scheme was not feasible at present. 

Early in January of the present year, the Board of 
Agriculture wrote to say that they had read my com- 
munications with much interest, but that they did not 
think it at all probable that the Treasury would feel 
justified in providing at the public cost for the consider- 
able expenditure requisite for the purpose. The letter 
concluded by suggesting that my proposals might be 
brought under the notice of both the Treasury and the 
Admiralty. 

Soon after this, the South African war absorbed all the 
attention of the authorities and the public, and I am only 
just about to revive the consideration of what I cannot 

ut feel, in common with many others interested in fore- 
shore works, is a question of national importance. 

Faithfully yours, 
. G. ALLANSON-WINN. 
39, Victoria-street, Westminster, S.W., May 30, 1900. 








RANGE-FINDERS., 
To THE Eprror or ENGINEERING. 

Str,—In the concluding portion of your notice of Cap- 
tain Sau Pierucci’s range-finder, on 695 of your 
issue of May 25, you make reference to onel Weldon’s 
nee Seen and state that you are not aware that the 
Weldon instrument had undergone further modification, 
or had become popular, since your first notice of it in 
your journal. 

Will you kindly permit us, as sole makers of the 
Weldon range-finder, to state that, in the opinion of mili- 
tary experts, this instrument needs no modification, and 
is all round the best yet invented ; and, further, its popu- 
ey been lately strongly endorsed by the large 
number purchased by officers (including the late General 
W. Penn Symonds) for use in South Africa. 

With reference to Captain Pierucci’s new range-finder, 
it would seem that the gentleman named knew little or 
nothing of the Weldon range-finder, otherwise he surely 
would not have been to the trouble to devise an instru- 


ment that is in every main particular inferior to one 
already well known and in extensive use. We refer to 





the Weldon instrument, which is small enough to go into 
a waistcoat pocket. Its optical parts are prisms, not 
mirrors. It cannot get out of adjustment, for the simple 
reason that it has no adjustments. One man can work it 
alone, and therefore a double personal error is not pos- 
sible. It will give the distance from each other of any 
number of places, without the observer a any 
one of them, &c. Its weight, complete, is under 3 oz 
In what single direction can the Pierucci range-finder 
claim the slightest advantage ? 
Yours truly, 


Suffolk-street, Birmingham. R. FIELD AND Co. 





THE ACCIDENT AT SOUTHAMPTON. 
To TH# Epitor or ENGINEERING. * f 

Sir,—Many of the newspaper reports of the accident 
at the New Cold Storage at Southampton, which too! 
place on A 28, have given the impression that the per- 
manent buildings had ———— : 

As the agent for Hennibiqué (patent), of which the 
building is being constructed, I trust that you will allow 
me space in which to contradict this wrong impression. 

The true facts of the case are as follow: 

The contractors had erected a large timber workshop to 
contain the vertical moulds in which the ferro-concrete 
piles are cast. v 
about 300 finished piles 43 ft. long, in the moulds weigh- 


At the time of the accident there were | ag 





reasons why engineer officers should hesitate to write to 
the Press on the subject of the relative positions, duties, 
and responsibilities of themselves and their departmental 
subordinates. As a civilian engineer (not Royal Navy) 
who has long taken considerable interest in the subject of 
engineering in the Royal Navy, I therefore undertake to 
dispute two points raised by your correspondent, Mr. A, 


. | Marshall, which do not come within the scope of mere 


personal opinions or arguments, and the correctness, or 
otherwise of which can be ascertained by reference to 
official reco 
Mr. A. Marshall states that ‘‘chief engine-room arti- 
ficers” have sole and absolute —— of the machinery of 
some vessels up to 2000 indicated horse-power, and this 
on a foreign station too.” This statement is incorrect, 
I have carefully studied the official ‘‘Navy List” for 
ril, 1900, and can find no such case as that to which he 


A 
Kk wiles ; the nearest approach to the cases he mentions is 


that in ships of the rio, and similar classes, of 1400 
indicated horse-power, the engines are in charge of “‘arti- 
cer engineers,” and not “‘chief engine-room artificers,” 
The Spider, of 2700 indicated horse-power, in reserve at 
Devonport, also has an artificer engineer attached to her. 
These artificer engineers are warrant officers, and they 
must have at least ten years’ confirmed service in the 
Royal Navy, and be not less than thirty-five years of 
e; as a matter of fact, they frequently serve nearly 
twenty years before qualifying for the warrant rank, and 








ing about 1200 tons. Just asthe men had left the works 
at dinner-time, the workshop collapsed, carrying with it 
the ferro-concrete piles which it contained. Most of the 
piles were still green, and were, consequently, broken by 
their fall. The accident occurred about 200 yards from 
the permanent building now in construction, which is not 
injured in any way. The workshop had been erected on 
made ground principally composed of chalk, and the 
accident is attributed to a sudden subsidence in the 
ground. The workshop had been in use for about twelve 
months. 
I am, dear Sir, yours faithfully, 
L. G. MovucukL. 

Great Western Railway Buildings, 124, Holborn, E.C. 

P.S.—I beg to enclose a photograph of the working 
moulds above referred to. 





LENDING LIBRARY FOR ENGINEERS. 
To THE Eprror oF ENGINEERING. 

Srr,—Would you allow me to inform those who an- 
swered my letter on the above subject, which appeared in 
your issue of February last, that the petition was for- 
warded to the President of the Institution of Civil 
Engineers, and that I have received the following reply 
from the secretary : 

**Tam directed to inform you that the Council are of 
opinion that the formation of such a library at the present 
time is, on various grounds, not practicable at the Institu- 
tion, and they therefore find themselves unable to accede 
to the request made to them.” 

E. Hamirton WHITEFORD, 
Assoc. M. Inst. C.E. 
Borough Engineer's Department, Municipal 
Offices, Plymouth, May 28, 1900. 


“ 








NAVAL ENGINEERS. 
To THe Eprtor oF ENGINEERING. 

Str,—I have seen the letters in your issue of April 27 
on the above subject, and although I have no intention of 
entering into any controversy with your correspondents, 
I think it only just that the attention of your readers 
should be directed to the fact that such letters are merely 
ex parte statements. There are many good and obvious 








it may, of course, be safely assumed that such service has 
fully qualified them for that position. : 

It has also been stated that ‘‘chief engine-room arti- 
ficers have been sent out as “‘ Assistant Admiralty Over- 
seers.” This is stretching the case with a vengeance. It 
is well known that, at the works of private contractors, 
an engineer officer Royal Navy, is appointed as Admiralty 
overseer, and no doubt in this case, as in all others, he 
has an a genes artificer to assist him, but your 
readers will be quite capable of appreciating the dif- 
ference between this ition and an appointment as 
‘* Assistant Admiralty Overseer.” 

In conclusion, I would like to quote a well-known 
clause of the regulations, which state that ‘‘ All engineer 
officers below the rank of chief engineer, are, in addition 
to any — duties that may be apportioned to them, to 
keep (when under steam) up to eight hours watch per 
day, to insure the watches being placed in charge of 
officers.” (The italics are my own. 

bediently yours, 
FatirPLay. 








A New Route to Harrocate.—A new railway from 
Leeds to Harrogate (vid Wetherby) is to be opened 
July 1. A large number of men are at work at Bardsey 
and: Wetherby. Abt the latter place they are lowering 
the line for the south platform at the new station. 
Owners of landed property are anticipating the advan- 
tages which the new route will sige open up. At 
Linton, in the vicinity of Wetherby, not far from where 
the line takes a curve to join the old Spofforth branch, a 
large estate is being laid out for building purposes. 


Ratine Rariway Sienat-Boxes.—The Midland Rail- 
way Company has given the assessment cummittee of the 
Pontefract Union notice of its intention to appeal against 
the rating of the signal-boxes on its system. As a test, 
the assessment of a box at Methley rated at_4/., is being 
taken before the Quarter Sessions, and the Guardians on 
Saturday authorised the assessment committee to take 
such steps as they think proper to resist the appeal. It 
was suggested that as the question is one affecting the 
whole err’ , the age ought * — the ap peg 
support of other boards, but it was deci not to do so 
ieaines Che enppunte of sebesenes to the higher courts be- 
comes necessary. 
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CONSTRUCTED BY 


Fic. 1. Dovusre Crank Power PREss. 


Wz illustrate in Fig. 1 above a large double crank 
ge press for cutting-out, stamping, and embossing, 

¢., sheet metal, constructed by Messrs. Taylor and 
Challen, of Derwent Foundry, Birmingham. _ It is 
capable of exerting a working pressure on the dies of 
100 tons. When fitted with suitable dies this press 
will cut out an armature disc 28in. in diameter, and 
ierce the centre hole 12 in. in diameter at one stroke ; 
it is also capable of cutting the outside slots or notches, 
centre hole, and key slots of this size of disc simul- 
taneously. : 

The press is fitted with the makers’ patent positive 
stop action, by means of which the movement of the 
slide is always arrested at its highest position, this 
also enables the toolmaker to set his tools without 
removing the belt, as the crankshaft may be rotated 
in the normal direction without causing the clutch to 
engage, 

The dies for producing the disc with notches com- 
plete, especially the larger sizes, are expensive, and, 
unless large quantities of one size are required, it is 
better to use the armature disc notching press, Fig. 2. 
This machine will notch any size of disc from 5 in. in 
diameter to 36 in. in diameter, punching out one notch 
at each stroke. In this operation, extreme accuracy 
and beg are essential, both of which properties are 
embodied in this machine. When the disc under 
operation has made a complete revolution, notching is 
automatically stopped, ready for the-disc to be re- 
moved and a fresh one inserted. Notching may be 
also instantly stopped at any point by actuating the 
hand lever provided for the p se. The only ad- 
Justment needed for the various diameters of discs is 
obtained by revolving the handwheel shown in the 
illustration, which brings the slide to the required 
position. A special feature in this arrangement is that 
the connections to the automatic stop, positive lock, 
and rotary feed, are in no way interfered with. 





_ INDUSTRIAL NOTES. 

Tue sixty-fifth annual report of the Boilermakers 
and Iron Shipbuilders is signed by the new general 
secretary, Mr. D. C. Cummings, who states that 
Mr. Robert Knight, J.P., although he continued 
in office at the request of the members until the close 





POWER STAMPING PRESSES. 


MESSRS. 


of 1899, nevertheless thought that it would be best 
for the new secretary to undertake the annual report. 
Mr. Knight’s farewell address appeared in the pre- 
vious report, and in this report he expresses, through 
the present secretary, his ‘ashe for the helpful aid of 
all the officials of the union during his long term of 
office. Few men have retired from such a position with 
general sentiments of good-will from employers, as 
well as of employed, of so ardent a character as Mr. 
Robert Knight. To such men as Mr. Knight trade 
unions owe much of their present influence and power 
for good. He was able at once to uphold the rights 
of labour, and yet win regard from those whose 
position and interests were opposed to the demands 
of the men represented by himself. 

Speaking of the past year the report says that ‘‘ the 
trade of the country in 1899 was in a brisk condition, 
the world’s tonnage of shipping exceeding that of any 
previous year.” It goes on to say that ‘‘ the glut of 
shipbuilding during the year, and the inability of the 
builders to complete intending orders in a given time, 
was without doubt the cause of some of the work 
leaving our shores, and the future can alone deter- 
mine whether we can retain our position as the para- 
mount ship producers-when trade is in a more normal 
condition. owever, work once lost is hard to re- 
cover again, and should prove to all workmen, our mem- 
bers included, the necessity of keeping good time 
and thereby doing their part towards helping us to 
retain our position.” Some figures are given of the 
proportions of British and foreign-built tonnage. 

he report rejoices in the fact that ‘‘the year 
was singularly free from labour troubles involving 
great issues.” Questions of demarcation of work from 
time to time caused uneasiness, but it is suggested 
that there is no reason why such questions should not 
be more readily adjusted ches hitherto, if men ‘‘allow 
reason and common sense the right to decide, not 
allowing obstinacy and unreasoning doggedness to 
prevail.” This pronouncement is opportune, and 


ought to have some weight with all other unions and 
sections of labour, It is remarked that the shipbuild- 
ing section made moderate and fair demands for ad- 
vances in wages in 1899, the average advance being 
under 1s, 1d. per week, whereas in another group of in- 
dustries the advance was nearly 4s. 9d. per week. The 





TAYLOR AND CHALLEN, ENGINEERS, 





BIRMINGHAM. 





Fie. 2. Armature Disc Notonine Press. 


engineering and shipbuilding group stood the lowest 
but one in all the groups of trades in this respect. 
Reference is made to the system of weekly payments, 
and a@ hope is expressed that the employers wil! see no 
reason toresort to the old system. The formation of 
sectional unions is deprecated, as disadvantageous to 
all concerned; to employers by reason of sectional 
differences and disputes as to demarcation of work, 
and to workmen because of an increase in the diversity 
of interests, 

The total number of branches at the close of 1899 
was 273; the total number of members was 47,417. 
A a is expressed that the membership will reach 
50,000 by the close.of the present year. The income 
for the year was 155,173/. 16s. 4d., of which total 
124,761/. 148. 9d. were from contributions; entrance 
fees, 3748/. 13s. 3d.; from investments and interest, 
67871. 11s. 11. ; the remainder was made ‘up of levies 
for the several funds, salé of reports, &c. 

The items of expenditure are of most interest to the 
a public, and, as regards this union, they will 

ear examination without fear of adverse criticism. 
Sick benefit cost 28,6027. 7s, 8d., an increase over the 
previous year of 1874/.:12s. 3d. Unemployed benefit, 
inclusive of travelling, cost 11,3767. 3s. 5d. In com- 
menting upon this surprisingly large amount, in such a 
busy year, it is explained that some of it was due to 
the fact that the more aged ‘members often find it 
difficult to obtain regular employment even in good 
times. 

Superannuation benefit cost 13,1697. 4s., an in- 
crease of 5319/. 6s. 6d. in the year. Much of this in- 
crease is the result of larger. payments under this 
head to aged members. Funerals cost 6609/. 5s. 2d.; 
bonuses (accident benefit) cost 5140/., and 73/. 3s. 1d. 
expenses of disabled members to doctors. Benevolent 
grants amounted to 2248/. 8s. 4d. To the above 
amounts must be added the ——— of 6680/. 1s. 1d. 
to surgeons for medical attendance at the various lodges 
of the union, and 212/. 1s. fares to situations. e 
whole of the foregoing amounts represent provi- 
dent benefits of the best kind, relief in sickness, and 
old age, when out of work, in cases of accident, and 
of distress. 

The total cost of disputes only amounted to 
8787. 183, 5d. This is the smallest amount since 188i, 
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only twice before, since 1870, has the total been lower, 
in 1872 and 1873. The union is to be congratulated 
on the smallness of the sum expended. 

The cost of management is moderate when it is re- 
membered that there are all the officers of 273 branches, 
besides the general council and some district councils 
to be paid. The cost of the general and assistant 
secretaries, executive council, &c., in the general 
office, 14627. 8s. 6d. ; presidents and vice-presidents, 
4721. 23. 5d.; secretaries of branches, 2889/. 53. 4d.; 
treasurers, 781/.; stewards, 959/. 1s. lid. ; trustees, 
119/. 5s. 2d. ; guardians, 124/. 5s. 6d.; audits, general 
office, and branches, 1023/. 1s. 1ld. Some of these items 
are due to sick and other benefits. Branch expenditure 
for benevolent purposes amounted to 3094/. 15s. 10d.; 
grants to hospitals, 297. 4s. ; arbitration expenses, 
137/. 10s. ; law expenses, 987/. lls. 6d.; congress, 
196/. 1ls. 7d.; federation, 25/. 4s. 6d.; grants to other 
societies, 336/.; compensation, 70/. 

Then there were costs of printing, 2006/. 17s. 2d.; 
postages, &c., 701i. 6s. 3d.; branch committees, 
3741. 15s. 10d.; banking expenses, 268/. 14s. 9d.; dis- 
trict committees, 4826/. 16s. 64.; rent and rooms for 
meetings, 1079/. 14s. 7d.; rates, taxes, and fuel, 
951. 4s. 3d.; missions on society’s business, 1288/. 6s. 8d. ; 
and a variety of other items incidental to a union of 
this character, such as purchase of property, repairs, 
money orders, &c. 

The balance in hand at the close of the year was 
291,329/. 198. 8d., showing an increase of 55,883/. Os. 4d. 
This is the largest balance ever attained. In 1888 the 
total was 53,028/. 6s. 7d., only once before that year, 
in 1883, did the balance reach over 100,000/., and it 
fell largely below that amount during the next five 

ears. A large amount of the cash balance is now 
invested in permanent securities, the market value of 
the aggregate being 174,032/. 10s. 3d. on December 30, 
1899. The investments are all of a high-class cha- 
racter, not likely to fluctuate to any extent. The 
gain on the whole was 168/, 8s. 1ld. in the year in 
value, as certified by the accountants, the whole of the 
securities being examined, as well as the bank books. 
There was still a large cash balance of 104,637/. 15s. 10d. 
in the several branches, 9537/. 10s. in the council’s 
hands, and 403/. 14s. 7d. in the hands of the several 
district committees. 

The aggregate amounts expended on benefits from 
1867 to 1899 inclusive have been as follow : 


Sick benefit... ie ae “ 474,598 
Funeral benefit ... a ies ae 105,056 
Surgeon benefit as a on 103,975 
Superannuation benefit oe ne 117,095 
Out of work benefit... me ve 605,631 
Benevolent grants... te = 72,969 
Fares to situations... a sie 6,046 
Accident benefit “a ia ses 78,235 








Total for provident benefit 1,573,605 
», dispute benefit... a +272 
Aggregate ... bab és 1,670,877 


The above is a worthy record for a labour union. It 
is no mere fighting union, but one with important 
provident benefits attached. It does all that a labour 
union is expected to do, and much that some have of 
late years desired. It has faith in friendly negotia- 
tion, and it has won its way into the confidence of the 
employers in the vast industry which it represents. 





The position of the engineering trades throughout 
Lancashire is little changed as regards actual activity 
and employment. Establishments in practically all 
the radian departments continue fully engaged on 
work in hand, but it is complained that, in many 
directions, orders are being completed faster than they 
are being replaced. It is admitted that this may not 
mean any actual slackness of trade during, at least, 
the remainder of the present year ; it is regarded as an 
indication that the outlook for the not distant future 
is not quite so satisfactory as it was some time ago, nor 
as could be desired at the present time. But, it may be 
that the suspended orders—offers made that could 
not be accepted for early delivery, some of which, at 
least, it is said, have not been placed elsewhere—may 
still be available when deliveries can be guaranteed 
by the accepting firms. Meanwhile employment is 
good, with no serious sign of slackening off in any 
important branch of industry connected with the en- 
gineering and allied trades, or other iron, steel, and 
metal-using industries. Latterly, also, the cotton 
trades have been so far prosperous as to influence the 
tide in favour of the textile machine-making branch, 
which had, in some districts, been slackening down ; 
thus prosperity in one branch reacts favourably on 
another. In the iron trade slow business is the order 
of theday. There has been a hanging back, both as to 
raw and finished material; only such purchases are 
made as may be required for present a ne toe hand- 
to-mouth policy, as it is termed. Singularly enough, 


American competition, although afar off at present, as 
far as supplies are concerned, is a more disturbing 
element in Lancashire than in the Midlands. Makers 
of finished iron are so well booked forward that they 





are not at all anxious about new orders, changes in 
prices, or American competition. There has’ been 
some little unsettlement in the steel trade, at least, 


temporarily. 





The reports from the Wolverhampton district are 
not quite so satisfactory as they were some weeks ago. 
It is true that current quotations for all classes of 
finished iron are fully maintained, and that makers 
show no indication of yielding to reductions; but 
there is a quietude in business which manifests a spirit 
of waiting, rather than an anxiety to purchase. th 
marked bars and unmarked iron keep up well to or 
towards the full market rates; but as black sheets 
have only been in moderate request, the makers have 
to ease the prices of a month or so ago to secure 
business. Stamping sheets have been in good request 
at fullrates. There has been a good demand for hoops 
and gas strip, rivet and nail-rod iron, and prices have 
been pretty firm. There seems to be no falling off as 
re the demand for steel of all kinds, which is 
being used more largely than ever in substitution for 
iron. On the whole, the position remains fairly good ; 
but the outlook does not seem to be as rosy as it was 
some time ago. It may be, however, that the 
lagging is merely temporary. The engineering and 
allied industries keep tolerably well employed ; even 
those who vy trade as being only ‘‘ moderate” 
show, by the figures that they give in their returns, 
that there is very little to complain of as regards 
employment. The secretaries of the Amalgamated 
Society of Engineers alone speak of trade as moderate. 
Ironfounders, boilermakers, bridge and girder con- 
structors, tankmakers, gasholder erectors, smiths and 
strikers all report employment as good, as it also is in 
the railway sheds. Cycle makers are busier. The 
reports from the adjacent districts are similar in most 
instances—dull it hardly is in any branch. In the 
hardware industries, there are variations in activity ; 
some are more pressed than others, but there are few 
that have any serious cause of complaint, for when a 
branch is said to be quiet, further inquiry shows that 
there is full employment, but less overtime, or no 
overtime, as the case may be. Altogether the position 
is favourable, and the outlook is not discouraging. 





In the Birmingham district there was a tendency 
towards weakness in several departments of the iron 
trades at the end of last week. It appears that new 
orders are scarce and difficult to obtain in comparison 
with some weeks yen and it is complained that 
specifications on old contracts are not so regular as 
they were. But there are large expectations as regards 
South Africa, and inquiries are on foot in some depart- 
ments. There is a general belief that there will be a 
great boom in the iron trade in that part of the world 

fore many weeks are over. But hope deferred maketh 
the heart sick, and long delays in this instance may 
eventuate in the postponement of the realisation of 
the desire for a great boom in South Africa. There is 
a great deal of work in hand connected with the war, 
especially as regards railway work, bridge work, iron 

ipes, &c., in which departments employment is good. 

he export trade continues to be well up to the 
average, but the famine in India is seriously inter- 
fering with orders from that vast Empire. The expec- 
tation is that the iron and steel workers’ wages will 
again be advanced, so that the price of material—raw 
and finished—will keep up. So far the price of best 
bars and unmarked iron maintain their position fairly 
well. The idea of keen competition from America 
seems to be very much of a dream; in any case, there 
is none to be had before the autumn, by which time 
many things will have taken place. Some gas strip 
has, however, found its way here from America. The 
demand for steel continues good, but there is a scarcity 
of raw material. In one branch of the steel trade 
there is considerable competition for the orders offered, 
and some reductions have been accepted. Pig iron 
was ‘‘beared” down somewhat last week, but not 
to any extent. The iron and steel using trades are 
fairly brisk in most instances; even in cases which 
are described as moderate, employment is good on the 
whole. This applies to all the engineering indus- 
tries, and those connected therewith. The same is 
true generally of the other iron and steel using indus- 
tries, and of those who work in other metals also, with 
the exception of bedstead makers and one or two others 
of lesser consequence. There is not, however, much 
to complain of. 





The Bill which raises the age of boy-workers in 
mines is regarded as safe, as it has passed into the 
committee stage in the House of Lords ; the object of 
the measure is a simple one—it raises the age at which 
child labour shall be employed from 12 to 13 years of 
age. The first Act, in 1842, raised, or rather fixed, 
the age at 10 years, previous to which there was no 
limit, as the report of the Employment of Children 
Commission shows. It has taken nearly 60 years to 
reach the of 13, effecting a saving of three years 
to be added to school and child life. Presently we 
may expect to see one year added, reaching 14 years 


as the limit below which a child shall not work ina 
mine. ; 





The Lords rejected the Early Closing Bill for shop 
assistants, but the National Union of Shop Assistants 
had not been enthusiastic in its favour, as they rather 
supported the Bill of Sir Charles Dilke in the House 
of Commons, which is, indeed, the union’s Bill. The 
union regards the speech of the Premier as a God-send; 
they think that it will help forward the Bill in the 
Commons. : 





It would appear, from some adverse criticisms in 
the newspapers that there is friction and danger in 
connection with two labour federations—the ‘‘ National 
Federation,” established as a result of the action of the 
Trade Union Congress, and the ‘‘ Engineering Federa- 
tion,” established some years previously, from which, 
however, the Amalgamated Society of Engineers se- 

ed as soon as the federation was finally’ com- 
pleted. There need not be any friction or danger, 
and any attempt to stir up strife will be disas- 
trous to all concerned, and harmful to employers. 
The object of the Engineering Federation was, and is, 
co-operation in matters affecting the engineering and 
shipbuilding trades, as regards matters of wages, 
hours of labour, and conditions of employment ; also 
to try and amicably settle questions of demarcation 
of work—matters of vast importance in those indus- 
tries. It is not a military y, but rather one for 
conciliation purposes. A conflict between the two 
organisations would be mischievous, 


The jealousy of trade unions, one towards another, 
is manifested, sometimes in one form, sometimes in 
another. The most frequent cause of disputes is 
demarcation of work, but there is one other not less 
disastrous when it occurs, and which is even less 
excusable—namely, attempts to keep out men from 
employment because rng 4 do not belong to a particular 
union. A case of this kind has recently happened in 
the East End of London, between the Amalgamated 
Union of Painters and the London East End Painters’ 
Society. It appears that a certain firm wanted ten 
additional men, and the National Union forthwith 
sent ten men to fill the vacant places, whereupon the 
members of the other union struck work. The firm 
paid the union wages and fulfilled all the required 
conditions, and yet this paltry dispute. Could it be 
wondered if the firm said, ‘‘ A plague on both your 
houses!” One wants to know what the National 
Federation is doing in the matter. 





It is feared by some that there will be a rush of 
labour, as well as of capital, to South Africa, when peace 
is restored. It is thought that the labour market at 
home will become disorganised, and that in Africa 
there will be a glut. As a rule these things adjust 
themselves, but in a great crisis there is some danger 
of a rush to be first in the field. Pioneers often fare 
badly ; they merely pave the way for others’ success 
subsequently. 


It is reported that many of the cotton operatives of 
Lancashire are migrating to Canada, Russia, Portugal, 
and Mexico, where high wages are offered to persons 
skilled in the cotton industry. It is said that millions 
of spindles have been exported to those countries and 
also to Austria, India, and Japan. If this continues 
we shall have increased competition, lower prices, and 
lower wages than of late. 





The great tramway strike at Berlin has ended in the 
acceptance of a compromise under the mediation of the 
chiet Burgomastet. The terms appear to be greatly in 
favour of the men, not merely temporarily, but per- 
manently, including a pension fund. 





There is friction and a threatened dispute between 
the Birmingham Corporation and the 4000 work people 
employed. The men ask for a further advance in 
wages ; the officials reply that men will leave private 
firms to accept the present rates and advantages. The 
— threaten to strike, but some think they will cool 

own. 


It is reported that the great building strike of some 
50,000 operatives at Chicago, which has lasted some 
months, is being settled by a compromise. The cost 
of the dispute is estimated at 25,000,000 dols. 





A number of scrapers and painters employed at the 
Creat Central Railway Company’s Dock Works at 
Grimsby struck last week for an advance of 4s. a 
week— to 24s.—but offered to accept 22s. The 
company offered 21s., which the men refused. 


There has been considerable excitement at Antwerp 
over the conviction of M. Fabir, the dock labour 
leader, over the recent agitation. It is feared, at date 
of writing, that the feeling will eventuate in a general 
strike. A monster demonstration has been organised 
for June 1, and the city authorities regard the pros- 





pect with considerable anxiety. 
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THE ACTION OF BILGE KEELS.* 
By Mr. G. H. Bryan, Se.D., F.R.S., Visitor. 
I, INTRODUCTION, 


1. THE means adopted for moderating the rolling of 
ships have been recently brought before my notice in a 
paper by Mr. W. J. Luke, and the discussions accom- 
panying it in the Transactions of the Institution of Ka- 

ineers and Shipbuilders in Scotland (XLIII. 2, 3) for 
Becember, 1899, and January, 1900. On reading this 

aper, I was much impressed by the efficacy of bilge 
fools in extinguishing rolling, as these eet to fur- 
nish a beautiful practical illustration of the properties of 
discontinuous motion, which have for many ace na 
favourite subject of study among applied mathematicians. 
I at onc wrote to Dr. Elgar, inquiring how far the theory 
of the bilge keel had been treated from a hydrodynamical 

int of view, and, at his suggestion, the oes ee 
em been prepared, in the hopes that a theoretical dis- 
cussion of the principles underlying the use of the bilge 
keel may prove of use in any further experiments that 
may be undertaken. In Sir Wiliiam White’s paper of 
1895 allusion was made to the investigations then about 
to be undertaken by Mr. R. E. Froude, but from Mr. 
Luke’s paper (page 23) it appears that an account of 
these has not yet been published. == ; 

2. The primary object to be kept in view in every device 
for extinguishing the oscillations of a ship is the absorp- 
tion or dissipation of the energy of the oscillatory motion. 
The use of internal water cham communicating with 
one another by a large number of small holes, as described 
by Mr, Watts in 1883 and 1885, affords an excellent illus- 
tration Of this property. In consequence of the resist- 
ance offered to the flow of water from one chamber to 
the other and back, energy is absorbed from the water 
and is ultimately converted into heat, in much the same 
way as in Joule’s classical experiment of determining the 
so-called mechanical equivalent of heat. aes 

With the use of bilge keels, the energy of oscillation 
has to be absorbed by the water surrounding the ship ; 
and there are three ways in which a fluid can absorb 
energy : (1) By viscosity ; (2) by the production of dis- 
continuous motions; (3) by the generation of waves. 
Now, the effects of viscosity may naturally be expected 
to manifest themselves more in retarding the motion of 
the ship than in extinguishing oscillation, and the fact 
that bilge keels do not increase the resistance on the ship 
to an appreciable extent shows that their action cannot 
primarily be due to viscosity. As to the effects of viscosity 
in determining the ultimate form of the dissipated 
energy, these are of no great importance to the naval 
architect. 

Weare thus left to deal with discontinuous motion and 
wave motion. The question as to the relative extent to 
which the action of bilge keels depends on these two 
causes may not be devoid of practical interest. It is clear 
that a ship which readily expends its oscillatory energy 
in forming waves may, under other conditions, all the 
more readily absorb energy from certain types of waves, on 
somewhat the same lines as, in the radiation of heat, good 
radiators are good absorbers; in other words, a ship 
which generates the most waves when it rocks is the most 
easily set in motion when waves of the proper period 
strike it. 

3. The object of this pager is to show that the efficacy 
of bilge keels in extinguishing roller motion, in virtue of 
the discontinuous motions they produce, is materially 
greater than would be directly inferred from experiments 
on the coefficient of resistance of a lamina moving in 
water. It must be clearly borne in mind throughout 
what follows that we are not considering the total ex- 
tinctive effects, but merely the amounts by which these 
are increased by the addition of bilge keels to a ship 
which previously did not possess them. In a ship un- 
provided with bilge keels and possessing no sharp edges 
projecting into the water, discontinuous motions cannot 
exist at the velocities due to ordinary moderate rolling 
motions. In such cases the extinction of oscillation is 
doubtless due to wave formation, aided to some extent 
by viscosity. But when a bilge keel is added with a sharp 
edge, discontinuous motion is at once set up, the fluid 
motions being divided into two parts by a surface of dis- 
continuity thrown off from the sharp edge; and it is my 

urpose to prove that the advantage of the ship with bilge 

eels over the same ship without them, can be accounted 
for by discontinuous motions to a greater extent than 
would appear at first sight probab‘e. It is not contended 
that the effects of wave motion are not also of importance 
in this connection, but they probably are secondary in 
character, their action being due to the influence of the 
waves in modifying the discontinuous motions, as well as 
to the presence of the bilge keels causing a modification 
in the waves by which their absorption of energy may be 
materially increased. 

For this reason wave motion has been egal left out 
of account in the calculations which I have made, a sim- 
piidcation which is, moreover, necessary in order to 

ring the problem within the range of existing methods 
of mathematical analysis. At the conclusion of the paper 
I propose to indicate lines on which experiments might 
t Ape get: with a view of putting the matter to a prac- 

est. 

4. Sir William White tells us that the late Mr. Froude’s 
experiments made with a paddle oscillating in water gave 
& coefficient of resistance of 1.6 Ib. per square foot, with 
& mean velocity of 1 ft. per second, and that the use of 
this coefficient does not fully account for the experimental 
facts. ‘On the other hand,” Sir William White goes on 
to say, “‘in the case of the Sultan, the agreement be- 
tween Mr. Froude’s estimate, based on the use of this 





— and the experimental facts, was very close 
in Sy 

Now the diagram shows that the midship section of the 
Sultan is rounder than that of the Revenge ; and, more- 
over, the bilge keels were placed one near the bottom and 
the other rather below the point where the contour is 
most curved. The section given of the Revenge shows 
that the subm portion is more nearly of the form of 
a rectangle with rounded corners; and, moreover, the 
bilge keel is placed at the most protuberant part of the 
contour. In Mr. Luke’s diagrams the a: forms of 
the midship sections of most ships and the far more 
nearly circular section of the Sultan are noticeable, while 
in diagrams of the Campania and Omrah, kindly sent 
me by Dr. Elgar, the section is Seay gece d a rect- 
angle with the corners rounded off. A glance at the 
disgrams suggests that the differences in the behaviour 
of the bilge keels largely depend on the forms of the mid- 
ship sections, and we are thus led to the following propo- 
sition ; 

The resistance to discontinuous motion due to bilge 
keels is greater in a ship of somewhat angular section 
than in a ship of circular section, provided that the keels 
are attached at the protruding corners of the section. 

5. The angular contour of the midship section increases 
the efficacy of the bilge keel in two distinct ways: 

a. The motion of the ship produces currents in the 
water which flow past the bends in the opposite direction 
to that in which the ship is turning, thereby producing 
an increase of pressure on the bilge keels. 

b. The discontinuous motion past the bilge keels alters 
the distribution of pressure on the sides of the ship, and 
for a rectangular section the differences of pressure thus 
produced have a moment always tending to retard the 
rolling motion. 

Sir William White was evidently alluding to some 
such considerations as these in his remark: ‘‘ But, as the 
matter at present stands, it would appear that the Revenge 
experiments point to a possibility which is also indicated 
by the results given by Mr. Froude in 1874. It appears 
that when bilge keels are added to a ship they must become 
effective, not merely as flat surfaces oscillating with the 
ship, and experiencing direct resistance, but by indirectly 
influencing the stream-line motions which would exist 
about the oscillating ship if there were no bilge keels.” 


II, Errrot or Stream-Ling Mortons. 


6. When a cylinder of other than circular section is 
pegs | in fluid, whether the rotational motion be steady 
or oscillatory, stream-line motions are set up, the effect 
of which is to cause the fluid to flow past the more pro- 
truding portions of the cylinder in the opposite direction 
to that in which the cylinder is turning. If a small 
lamina or paddle be fixed projecting from the cylinder 
where it can intercept this counter current, the inc 
relative velocity of the fluid increases the pressure on the 
lamina, which we shall assume to vary as the square of 
the relative velocity. ; 

In the case of an elliptic cylinder whose longest and 
shortest diameters are in the ratio of 3 to 2, this stream- 
line motion would almost exactly double the pressure on 
a small lamina projecting from the extremity of the 
longest diameter. a : 
or cylinders of section other than elliptical, the in- 
crease of pressure due to this cause depends, however, 
quite as much on the form of the section as on the ratio of 
its greatest and least radii, and it may be laid down as a 
general rule that, when the protruding parts are smoothly 
rounded, the stream velocity is small, while sharp bends 
produce a considerable increase in the stream velocity, 
until, when the two sides actually meet at an angle pro- 
jecting into the fluid, the stream velocity becomes infinite 
at the angle, and the stream-line motion is replaced by 
discontinuous motion. : ; 

7.. The problem of the stream-line motions past cylinders 
of given section is, in general, very difficult of solution ; 
but, by taking suitable forms for the stream function, we 
can obtain solutions for cylinders whose curve of section 
coincides with a given contour at any number of assigned 
points. In this way the stream-line motion could theo- 
retically be worked out for a cylinder of section approach- 
ing to the midship section of a given ship to any degree 
of approximation. The calculation, however, becomes 
very complicated, if the section approximates to a highly 
angular form. . z 
n the small time available for the preparation of this 
paper, it has only been possible to work out a few simple 
cases. The points by which the shape of the contour 
lines have been determined are shown in the figures on the 
next page; the intermediate form of the curves is merely 
roughly sketched in, and is not to be regarded as accurate. 
For the section shown in Fig. 1, the pressure at A, is 
increased by about 35.7 per cent., although the longest 
radius only exceeds the shortest by about 13 per cent. It 
is to be noted that the points As;, Ay, A; lie in a straight 
line. 

Fig. 2 shows a section of rather theoretical interest, in 
which the increase of pressure at A, amounts to 46.85, 
say, 47 per cent. That only a difference of 11 per cent. 
exists between the cases represented in Figs. 2 and 3 is 
due to the fact that the convex parts of both curves are 
very smoothly rounded, and the difference of form chiefi 
lies in the presence of re-entrant corners in Fig. 2, whic 
are much less effective than protuding angles in modifying 
the pressures at the protuberant parts. _ 

In Fig. 3 we have a nearer approximation to a square 
section, the points Ay, Ay, A», a3 also Ay, A;,Ag, Az, Ag, 
being in a straight line. In this case the stream-line 
motion increases the pressure at A; and Ag by 67 per cent. 
These results represent what happens when the moving 
body is a complete cylinder, symmetrical about O, rotating 
in an infinite mass of fluid. In addition to the stream 


of the cylinder, it causes the fluid to move in the same 
direction as the cylinder at the — nearest the axis, 
such as Ay. If we ge the fluid, instead of covering 
the cylinders, to reach only half way up them, Figs. 1 
and 3 give a fair general representation of the midship 
section of many ships floating in water. From what we 
have just said, the motions which were investi in 
obtaining the above results cause the surface of the water 
to rise and fall with the ship, an action opposed by 
gravity. So far as gravity is effectual in directly counter- 
acting these variations of the water level, the result is to 
superpose counter-currents, which tend further to in- 
crease the effective pressure at the protuberant parts, 
If we suppose the velocity of stream-line motion to be 
doubled by these added counter-currents the increase of 
pressure will be more than doubled. It is, therefore, not 
improbable that in a ship of section similar to Fig. 3, 
the efficacy of bilge keels fitted at A; and A, may be 
more than double that of a paddle oscillating freely in 
water. Asa matter of fact, however, theaction of gravity 

roduces waves and throws the calculations beyond the 

omain of exact mathematical analysis. 

8. To test this point further, I adopted a different form 
of stream function, chosen so as to make the vertical 
velocity zero at the surface of a horizontal plane. i 
represents what would be the stream-line motion, if a ship 
were rolling in water covered with a hard and F seeped 
rigid sheet of ice, supposing this ice to just allow the 
vessel free play to roll. The form chosen for the contour 
of the section (Fig. 4) roughly is somewhat like the mid- 
ship section of the Revenge given in Sir William White's 
paper, but with rather ng draught than any there 
Indicated, the modification being made to make the cal- 

tion easier. In this case it was found that the effec- 
tive pressure at A, and A; was just over double—2.085 
times that due to the rotational motion of the ship alone. 
At points rather lower down the effective pressures would 


be somewhat h pene oe 
The assumed surface condition at the horizontal plane 


Ao O A, can be produced, even if the fluid be indefinitely 
extended above the horizontal plane, by supposing the 
cylinder completed, its section in the upper portions being 
of the form roughly sketched out in Fig. 4, the equation 
of the curve of section being the same as for the sub- 
me portion, and its form being thus completely deter- 
minate. These are but yer examples, but they may 
serve to show the general effect of the shape of the ship 
in modifying the resistances on bilge keels, and the im- 
portance of placing the keels in such a position as to 
encounter the strongest possible counter-currents past the 
sides of the ship. 


III.—Errect or Non-Co-Periopic DistuRBANCES, 

9. The effect of wave motions whose period coincides 
with that of oscillation, whether these be due to the 
motion of the ship or to external causes, will be to de- 
crease or increase the effective pressure on the bilge keels; 
according as the currents they produce are in the same 
or the opposite direction to that in which the ship is 
rotating. But the effect of wave motions or other inde- 
pendent disturbances of different period will always be to 
increase the effective pressure on the keels. 

For let V be the velocity of the fluid relative to the 
bilge keel is undisturbed motion, v the added velocity due 
to the disturbance, k the assumed coefficient of resist- 
ance; and first assume V > v. Then, if the two velocities 
are in the same direction, the resistance is k(V + v)?; 
while, if they are are in opposite directions, the resistance 
isk(V—v)?. Assuming that itis an even chance whether 
the velocities are the same or in opposite directions, the 
average resistance is 


4k {(V +o)? + (V-v)*} =e{ v2 + 0 }, 


and is thus increased by an amount equal to that due to 
the mean square velocity due to the disturbance. If, 
however, V < v, then, when v is opposed to V, the direc- 
tion of the effective pressure will be reversed, and the 
average resistance will 


ak {(V +e —(V-o }=2kVe, 


which is more than double the pressure in undisturbed 
motion, since v > V. 
In the first case the resistance is increased by a con- 
stant amount, and the additional work done in any half 
oscillation is proportional to the amplitude of swing. 
In the second case the resistance is proportional to the 
velocity. The effects due to non-co-periodic disturbances 
thus seem — to give rise to terms proportional to the 
first power of the amplitude in the curves of extinction. 
The remarkable magnitude of these terms has been 
noticed by Sir William White in the aforementioned paper. 
Among non-co-periodic disturbances must be included a 
steady current, the effects of which, on a rotating or 
oscillating a oe body with sharp edges, can easily 
be, and doubtless have been, investigated experimentally. 
Whether the turbulent motions induced in the water in 
the neighbourhood of the bilge keels by the discontinuous 
motions set up in previous oscillations can be regarded as ' 
fulfilling the condition assumed above, viz., that it is an 
even chance whether the added velocities are in the same 
or the opposite direction to the motion of the keels, is 
another question, on which it is perhaps premature to 
express an opinion, 
IV. Evrrercr or PressurE VARIATIONS AGAINST THE 
SIpEs or THE SHIP, 

10. The second cause can be most readily understood 
by anyone who has noticed how readily a small boat will 
turn round, even when its rudder is set at right angles to 


the course, in which 8 aggre the turning moment of the 








* Paper read before the Tustitution of Naval Architects. 


motion producing counter-currents round the salient parts 





pressure on the rudder itself is practically nil. Takin 
AB to represent the rudder in a horizontal plane (Fig. BE 
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it is seen that the water is pemeet up on the side M A; 
often, ind streaming over the rudder, and depressed 
on the side N A. The difference of the pressures on the 


two sides causes a distribution of thrusts indicated by the | 


arrows by which the boat is turned. Not only is rotation 
produced, but the boat is given a lateral motion, causing 
it to turn about a point in front of its centre of mass, 
as is well known in navigation. 

Now, let Ao, Ai, Ag. As, Ay (Fig. 6) represent the 
vertical section of a shi with bilge keels, rolling about O 
in the direction shown by the circular arrows. The water 
past the portions Ao, A;, and thrown off the bilge keel at 
A, will produce pressures along the part A», A; in excess 
of the pressures wg J A;, Ag, the resultants of these 
excesses of pressure being indicated by tho arrow P. 
Similarly the water streaming past the portions Ao, Ag, 
and thrown off by the bilge keel at A;, will menage pres- 
sures along A», Az, in excess of those a 
whose resultant is indicated by the arrow Q. Both the 
systems P and Q have moments about O in the direc- 
tion tending to check rolling. When the ship rocks in 
the opposite direction (Fig. 7), the excesses of pressure 
will be on the parts Ay, A3, and A», A; again opposed to 
rotation. 
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If the immersed portion of the ship were of circular | p! 


section (Fig. 8), the pressures at all points, however their 
distribution were varied, would always pass through O, 
the centre of the circle, which would be in a fore-and-aft 
horizontal line through the metacentre of the ship. They 
would thus have no moment affecting the ship’s rota- 
tion about O. Remembering, too, that rotation about 
the centre of the section produces (in the absence of 
bilge keels) no stream-line motions in the fluid, the agree- 
ment between the results obtained by experiments with 
a paddle and observations of a ship of nearly circular 
section (represented by the Sultan) is easily accounted for. 
The increased effect only occurs when the ship is of more 
or less rectangular section. 

11. In order to explain the dependency of the varia- 
‘tions of pressure on discontinuous motions, it will be con- 
venient to consider some simple cases of such motions. 
The complete investigation of these will be found in 
mathematical treatises. : 

Consider the motion of a stream flowing past and at 
right angles to a lamina D B C (Fig. 9), or, since the 
motion is symmetrical, we may consider either half sepa- 


‘rately, and consider the stream flowing past the L-shaped 


angie A BC (Fig. 10). Behind the lamina D BC there 
will be a region of ‘‘dead water,” which will be separated 
from the moving liquid by a ‘‘surface of discontinuity,” 
or ‘free stream line” C Now, in steady motion -we 
have along a stream line the pressure equation 


P+ V + 40? = constant, 


where P = pressure, p = density, g = velocity, and V is 


ong Az, Ay | 


the potential of the outside forces. Since within the 
region of dead water 


a + V = constant, 





it follows that g*, and, therefore, the velocity of the fluid, 
| is constant along the surface of gewcerc nage: | = constant. 
| In crossing the surface C K, the velocity suddenly changes 
from 0 to g, but the pressure does not chan Omitting 
the terms depending on V, whose only effect is to pro- 
| duce a statical distribution of pressure, the same as if the 
whole fiuid were at rest, we see that in the whole region 
of dead water the pressure is the same as along the free 
stream line C K, where the velocity is g, and that at any 
point along A B or B C, where the velocity v is less than 
q, the pressure is greater than that within the dead water 
by an amount 4 (gq? — v?). aoe 
12. The determination of the pressure on a lamina in 
| the case represented in Fig. 9 has been made by Kirch- 
| hoff, who considered also the case of oblique impact, and 
the pressure on the lamina itself has been found by Lord 
Rayleigh. The motion past an L with slanting sides 
(Fig. 11) has been investigated by Love. 


13. Another illustration of the property considered 
| above, viz., the effect of a projecting edge in increasing 
| the pressure or a surface to which it is at — angles, is 
| shown in Fig. 13. If the lamina DBC of Fig. 9 have 
ridges attached to its edges D, C, their effect been 
found by Love to increase the thrust on the lamina by an 
amount approximately equal to § «/e of itself, where ¢ is 
_ ratio of the height of the rim to the breadth of the 

isc. 
do 


V. Errgect or CHANGES OF MOTION, ON qi 
PRESSURES. 


14. Hitherto we have only taken account of the pres. 
sures which would be produced on and by the bilge keels, 
if the relative motion of the fluid at each instant were 
regarded as a steady motion during a small interval of 
time, including that instant. But as the motion of the 
ship is oscillatory, further changes of pressure are pro- 
duced in each swing as the angular velocity of rotation 
increases and decreases. The exact effect of these changes 
would be very difficult to investigate mathematically for a 
| ship with bilge keels, as the only problems in discontinu- 








| Inthe Appendix I shall give formule by which the | ous motion which have yet been solved are cases of steady 























ressure can be calculated at any point of the portion 
A B of the L. especially when the angle A B C is a right 
angle, asin Fig. 10. In every case the resultant thrust 
on A B, depending on the excess of the pressure along 
A B over the pressure in the dead water, can be made as 
great as we please, by taking a sufficient length for the 
portion A B. In fact, as we go along the arm B A, the 
velocity, starting at zero at B, continually increases, until, 
at an infinite distance from B, it becomes equal to the 
velocity q at the surface of discontinuity. The excess of 
pressure due to the projections B C thus decreases from 4 q* 
at B to zero at an infinite distance along B A. Inthe case 
of the ship, however, the effects depend on the moments 
of the difference of pressure about O, and we are limited 
to a consideration of those parts of the boundary where the 
pressures have a moment about O opposed to rotation. In 
a section such as Fig. 6, this moment vanishes at A, and 
Ag, and is also small in the part where the contour is 
rounded off close up to Aj. 

From another point of view, however, the ship has an 


fluid past the ye wn. L, shown at AB C, with the 
motion past a protruding portion of a ship DB, with 
the bilge keel B C projecting from B, we must remem 
that, if the keel were removed in the first case, the 
velocity along D B would decrease from B toward D. 
The same thing is evidently true with the bilge keel 
added, and, the velocity being less with D B as boundary 
than with A B, the pressure is greater. In the regions of 
dead water the motion is comparatively feeble, and no 
counterbalancing differences of pressure are set up ; such 
as would exist in the absence of bilge keels where the 





fluid flows freely round the corners. 


advantage. If we amare (Fig. 12) the motion of the | parts 


Fig.13. 
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motion past boundaries formed by one or more planes. 
We may, however, easily see that the addition of bilge 
keels completely alters the character of these changes. 

It is to be observed that the pressure equation of bydro- 
dynamics for variable motion takes the form 


P de 
c+ ¥ 2449_¢ 
ze +4¢3— 





where 9 is the velocity potential. This equation holds 
throughout the fluid, except where vortices or discon- 
tinuous motions exist ; at a surface of discontinuity the 
velocity suddenly changes without any corresponding 
change in the pressure, just asin steady motion. 

We are now concerned with the terms represented by 
d@/dt inthe above pressure equation. We may cal 
these the ‘‘d @/ dt pressures,” those previously investi- 
gated being distinguished as ‘‘} 9? pressures.” thi 

15. Consider first a cylinder or other body moving in 
liquid devoid of viscosity, the cylinder having no sharp 
edges projecting into the liquid, so that any protruding 
of its contour are rounded off, as in the case of & 
ship without bilge keels. When the cylinder is set in 
motion, stream-line motions of the liquid are set up, as 1n- 


ber | vestigated in an earlier section; but, as soon as the cylinder 


is brought to rest, the liquid will also come to rest. These 
changes involve no dissipation of energy, and the only 
effect of the fluid pressures is to increase the inertia of the 
cylinder. The time of swing will thus be lengthened, but 
no extinction of oscillations will take place. 

But when bilge keels with edges are added, the 
case is entirely different. The surfaces of discontinuity, 
once thrown off into the interior of the liquid, cannot, 
altered or destroyed by stopping or reversing the motion 
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of the cylinder. The dead water, which is dragged along 
in the region behind the bilge keel in one half oscillation, 
is projected outwards, with a free stream line, in the suc- 
ceeding half oscillation. The motion is thus irreversible, 
and is accompanied 4 ae of energy. The general 
result is to throw the liquid into a state of turbulence. 

16. In the purely theoretical aspect of the question, the 
impossibility of destroying free stream lines depends on 
the principles : (1) That a surface of discontinuity is equi- 
valent to a vortex sheet ; (2) that vortices always contain 
the same particles of fluid ; (3) that vortex motion cannot 
be set up or destroyed in the interior of a perfect fluid. 
Practically viscosity causes the vortex motion to diffuse 
outwards from the sheet, according to the same laws by 
which diffusion of heat takes place. This will cause the 
motion to assume the form of eddies, but is not likely to 
seriously affect the bilge keel resistances considered in the 
previous sections. . 

17. One effect connected with the pressures due to 
changes of motion may be noticed, namely, the effect of 
the speed of the ship in increasing bilge-keel resistance, 
due to the keels constantly coming in contact with fresh 
portions of liquid that have not been set into turbulent 
motion by previous oscillations. This effect is analogous 
to the effect of lateral velocity in increasing the air resist- 
ance of planes, which has been very fully investigated by 
Professor Langley, Mr. Maxim, and many others in 
experiments conducted in connection with the problem of 
artificial flight. 

18. It is obvious that the effect of the d ¢ / dt pressures 
must be largely affected by the same causes that we have 
shown pr : > i 
moment of the 4 g? pressures, viz., the increased velocity 
of discontinuous motion due to the non-circular section of 
the ship, and the moments of the -pressure variations on 
the sides of the ships. Their effect will thus be widely 
different (except for a ship of circular section) from the 
corresponding actions on a plane lamina moving through 
water. In fact, we have to take account of the accelera- 
tions imparted to the masses of dead water behind the 
protruding parts of the ship to which the bilge keels are 
attached, and not merely to those which would be en- 
trained by the bilge keel if the ship were absent, 

Practically the result of the fact that the motions set 
up when the ship begins to swing are not annihilated 
when it comes to rest is to set up currents in the liquid as 
mentioned later on, and the production of these currents 
is sufficient to account for a considerable absorption of 
energy. 


VI. Comparison oF REsuLTs. 


19. Sir William White tells us that if the whole of 
the increased extinction in the Revenge be represented 
by an increased coefficient of resistance of the bilge keel, 
this coefficient would come out to vary between 8 and 
over 16 lb. per square foot ; while, if we represent in this 
way only those terms determining the extinction curve, 
which vary as the square of the amplitude, the corre- 
po computed resistance coefficient comes out to be 
about 6, and remains constant for all amplitudes. This 
value is rather less than four times the value (1.6) found 
experimentally for a plane area. 

Now we have seen that the increased relative velocity 
of the fluid due to stream-line motions past the side of 
the ship may suffice to more than double the a keel 
resistance. In order to account for a further doubling of 
the effective resistance, it is only necessary to assume 
that the retarding moments of the pressure differences 
induced on the sides of the ship is equal to the moment of 
the pressures on the bilge keels themselves—a very reason- 
able hypothesis. 

20. If this view be accepted, there remain still un- 
accounted for the terms in the extinction curve, which 
are proportional to the first power of the amplitude, and 
the idea at once suggests itself that what we have called 
the d ¢ / d ¢ pressures may be largely responsible for the 
increase in the value of these. Owing to the difficulty of 
investigating these pressures mathematically, it is desir- 
able that the matter should be put to an experimental 
test. It is certain that these pressures have no incon- 
siderable influence, and the point at issue is whether they 
account for the whole or part of the remaining extinctive 
effects ; and, if the latter, for what proportion ? 


VII.—Succestep EXPERIMENTAL VERIFICATIONS. 


21. The question as to how far actual bilge-keel resist- 
ances can be accounted for by discontinuous motions alone, 
without invoking the aid of dissipation of wave-making 
energy, could be tested by laboratory experiments on 
cylinders oscillating totally immersed in fluids with fixed 
boundaries, so that no wave formation is possible. Such 
cylinders could easily be set oscillating by attaching them 
to pendulums, 

he case of a cylinder half immersed in liquid bounded 
by a rigid horizontal plane, with the object of preventing 
wave formation, the boundary having just sufficient open- 
ing to allow free play for the oscillations of the cylinder, 
would be of considerable interest. .A similar result could 
also be got by making the upper _— of the cylinder of 
such a form as to give zero vertical velocity across a hori- 
zontal pane, as suggested in Fig. 4. 

Further information could be doubtless obtained as to 
the ultimate fate of the discontinuous surfaces by inject- 
ing coloured fluids into the water, either as close as - 
sible to the edges of the model bilge keels, or along 
alternate quadrants of the section. Such experiments 
would test a point which we have not yet considered, 
namely, the action of the bilge keels in producing circu- 
lating motions of the liquid ; in particular, that of sucking 
the water in at the sides and bottom of the ship ( As 
A, of Figs. 6 and 7), and projecting it outwards in the 
regions traversed by the bilge Goals during their oscilla- 


uce such a marked increase in the extinctive | fixed 


thin liquid films, unfortunately, would not answer the 
purpose in cases where the discontinuous motions in these 
are almost at once broken. up by the enormous influence 
of viscosity. The turbulence which breaks up the coloured 
bands with thick films no doubt makes observations very 
difficult, but it is precisely this turbulence of which we 
want to take account in practice. } p 

Lastly, experiments with vertical cylinders, with tubes 
let into them at various points, would enable the pressure 
variations on the sides of the cylinder itself to be mea- 
sured. Practically, a long oscillating or rotating vertical 
cylinder, projecting above the water, shows the same 
effects by the heaping up of the water in front of the 
projecting ed and moreover shows the eddies thrown 
off very readily. A little dust scattered on the surface 
will show the currents produ in the liquid. Since 
writing the last words, we have tested the point in a 
simple way, by scattering powdered sealing-wax and bits 
of paper in a basin of water, and causing a glass plate to 
oscillate about a vertical diameter. In this way anyone 
can easily see for himself the particles being sucked in at 
ed — le of the plate, and shot out when they reach 
the ends. 


VIII. Concivstons. 

22. (i.) The efficacy of bilge keels in extinguishing 
rolling oscillations is largely due to their action in setting 
up discontinuous motions in the water. 

(ii.) This action depends not only on the bilge keels 
themselves; but also largely on the form of the section 
of the ship, and the position in which the keels are 


xed. ‘ 
(iii.) The influence of the form of the ship depends on 
two causes, namely: (a) the effect of the stream-line 
motions past the sides of the ship in producing counter- 
currents against a suitably-placed bilge keel; (b) the 
effect of variations in the pressure on the sides of the 
ship due to the discontinuous motions caused by the 
bilge keels themselves. 

(iv.) The first of these causes is sufficient in cases similar 
to those existing in actual ships to more than double the 
bilge keel resistance, and a like effect is doubtless pro- 
duced by the second cause. — 

(v.) A considerable portion of the difference between 
the fourfold efficiency thus accounted for, and the still 
_—* efficiencies found by experiment, may be attribut- 
able to other effects of discontinuous motion which are 
difficult to investigate mathematically. The effects here 
alluded to are those which depend on the changes of 
motion, 7.¢., on the differences of pressure caused by the 
fact that the motion at each instant is not steady, but 
oscillatory. 

(vi.) The effect of irregular disturbances, such as waves 
of period differing from the period of rolling, is to increase 
bilge keel resistance, provided that it is an even chance 
en increase or decrease the relative velocity of 
the liquid. 

(vii) The energy dissipated by the bilge keels is ex- 
pended in setting up currents and turbulent motions in 
the water, such as can only be seb up when sharp edges 
project into the fluid. ; 

(viii.) The observed fact that motion of the ship increases 
bilge keel resistance is easily explained as a consequence 
of the last conclusion, and is entirely in accordance with 
existing theories and experiments on artificial flight. 

(ix.) In estimating bilge keel resistance it will be seen 
that we are not concerned only with the projecting lamina 
called the bilge keel ; but we should rather regard the 
whole of the part of the ship on either side of a fore-and- 
aft section which projects beyond a circular section, 
together with the attached lamina, as constituting one 
large effective bilge keel. This way of thinking of bilge 
keel resistance makes it easier to understand the large 
aR of - effects. — Z , os 

x.) But the presence of the projecting sharp edges is 
absolutely essential; for, without them, the fluid will 
simply flow round the rounded corners of the ship, and 
the whole of the dissipation of energy by discontinous 
motions will be done away with. 

(xi.) In fact, in a ship with smoothly-rounded corners 
to its section, without bilge keels, energy of rolling for 
moderate oscillations can only be dissipated by viscosity 
and wave formation. 

(xii.) Itremains a matter for experimental investigation 
to determine how far it still remains necessary to attri- 
bute the bilge keel action itself to the production of wave 
energy as a secondary cause, to be into account in 
explaining irregularities or- exceptional resistances not 
directly attributable to discontinuous motion. 

23. These conclusions point to the importance of 
attaching the bilge keels at those parts of the ship where 


their efficiency is a maximum. It appears, however, that | 7 


existing practices pretty well fulfil this condition. 

One point still remains, however, to be noticed: it is 
very essential that the bilge keel should project sufficiently 
far to prevent the surfaces of discontinuity once thrown 
off from again closing round the sides of the ship, other- 
wise & ater diminished resistance may be expected. 

My thanks are due to Dr. Elgar, F.R.S., for his kind- 
ness in sending details relative to actual ships, which 
have proved of the greatest possible use in preparing this 
paper. 





ALGERIAN Ratiways.—The revenue collected last year | i 


m the Algerian lines, owned by the Paris, Lyons, and 
editerranean Railway Company, was 390,842/.; the 
working expenses of the year having been 216,771/. ; the 
not profit realised for the twelve months was 174,071/., 
showing an increase of 23,023/. as a with 1 
The net revenue collected for 1899 ex: led the tee 


u 
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WORKMEN’S COMPENSATION CASES. 


Holmes v, The Great Northern Railway Company.— 
This was an ap from the award of the County Court 
Judge at Clerkenwell. It came on for hearing in the 
Court of Appeal on Saturday, May 26. It appeared that 
the applicant was the mother of a workman who met his 
death on the line under the following circumstances: He 
was employed by the company as an engine cleaner, and 
on November 4, 1899, was en on work at King’s 
Cross. On that day he was ordered by a foreman to 
— to the company’s new engine shed at Hornsey. 

o particular instructions were given as to how he was to 
get to Hornsey, but he travelled on one of the cumpany’s 
trains from King’s Cross to Hornsey. On November 7 
he proceeded to Hornsey as before, in company with 
other men, and on arrival they proceeded to cross 
the line in front of the engine of the train by which 
they had travelled, which was then blowing off steam. 
While the deceased was so crossing ine of an 
ex) train which was travelling in the direction of 
King’s Cross, caught him and injured him so much that 
he died next day. It was proved that there was a foot- 
way across the line and also a subway, by means of which 
the deceased might have crossed e sole point in the 
case was whether the accident arose out of and in the 
course of the employment, the company contending that 
upon the precise of Holmes v. Mackay [1899, 2 Q.B., 319 
the a did not commence until the hour o' 
actual work had arrived and the d was upon that 

t of the employer’s premises where such work was to 

performed. The County Court Judge, however, held 
that as the deceased was carrying out his foreman’s orders 
at the time, he was in the course of his employment, and 
that, therefore, the applicant was entitled to compensa- 
tion in respect of his death, 

Mr. Montagu Lush and Mr. Clutton Brock, who ap- 
peared for the company on appeal, argued that as the 
workman was not under any o tion to cross the line, 
he could not be said to have acted in the course of his em- 
ployment when he did so, While he was travelling by 
train, and until he reached his work, he was his own 
master. 

Mr. Duckworth, for the applicant, was not called upon, 
The Court dismissed the appeal. 

In the course of his judgment, Lord Justice A. L. 
Smith said: The only question which the Court has to 
consider is whether there is any evidence to support the 
conclusion of the County Court Judge that this accident 
afose out of, and in the ceurse of, the deceased’s employ- 
ment. It seems to me that there was an implied contract 
between the comnnay and the deceased, that if he would 
get into a train at King’s Cross they would take him by 
their line to his work and bring him back again. There 
is a difference between the beginning of employment and 
the beginning of work. In my opinion the employment 
in this case began at King’s Cross, and the workman was 
in the course of his employment when the accident hap- 


pened. This cogent must be dismissed. 
Lord Justice Vaughan Williams and Lord Justice 
Romer agreed. 








Coat In Franor.—The imports of coal into France in 
the first three months of this year show an increase of 
610,000 tons, as compared with the corresponding period 
of 1899. The imports of coke also show an increase of 
38,000 tons. 


_ Gotp.—The effect of the Transvaal War upon our gold 
imports is beginning to be very marked. The receipts 
from _all quarters in April were — 645,9537., as com- 
pared with 2,364,939. in April, 1899, and 5,072,794/. in 
April, 1898. British South Africa contributed to these 
totals 575/., 1,221,345/., and 1,218, 303/. respectively. The 
imports of British Indian and Australasian gold also 
declined considerably in April, while deliveries ceased 
pee seiner from Russia, +, China, and Japan. In 
the four months ending A: 30 this year, gold was im- 
ported to the value of 8,655,984/., as compared with 
9,387,8512. in the corresponding period of 1899, and 
14,331,6357. in the correspondi riod of 1898. The 
imports of South African gold ined in the first four 
months of this year to 79,346/., as com with 5,892, 3742, 
in the corresponding period of 1899, and 5,222,297/. in 
the corresponding period of 1898. The falling off ob- 
servable in this ar imports would have been even 
more marked but for the fact that gold was received from 
the United States to April 30 this year to the value of 
2,577,586/., as com with 55162. and 27,2477. in the 
corresponding periods of 1899 and 1898 respectively. 
rance sent us gold in the first four months of this 
year to the value of 526,022/., as compared with 465,355, 
and 2,115,733. respectively. Australasian gold also 
came to hand to the value of only 1,590,261/. in the 
first four months of this year, while in the first four 
months of 1898 the receipts from the same ewe 
were 2,273,225/. The exports of ie from the United 
Kingdom in April were 929,751/., as compared with 
1,456,6407. in April, 1899, and 2,626,154/. in April, 
1898, and in the four months ending April 30 this 
year 4,515,241/., as 457,3777. in the 


the 
movement to In 
the first four months of 1898 we sent Germany gold to 
the value of 3,000,308/.; in the correspond of 
this year the exports declined to 4843. 8 y, while 


898. | we sent gold to the United States in the first four months 


of 1898 to the value of 6,229,731/., the 
movement in the first four months of this year only 








tions. Professor Hele-Shaw’s beautiful experiments with 





guaran 
— given by the French Treasury to the extent of 





mounted to 7000/. 
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BOILER EXPLOSION NEAR NEWCASTLE. 


A FORMAL investigation under the Boiler Explosions 
Act, 1882, has been conducted by the Board of Trade at 
the Guildhall, Newcastle-on-Tyne, relative to an explosion 
which occurred on January 30, at North Farm, Great 
Usworth, owned by Mr. bert Meek. Mr. Howard 
Smith and Mr. Alexander Grey were the Commissioners ; 
and Mr. Gough appeared for the Board of Trade. 

In opening the inquiry Mr. Gough said the boiler in 
uestion was of the cylindrical egg-ended, externally- 
fred type, and was 14 ft. long by 3 ft. diameter. It was 
of iron, and had been purchased some 16 or 17 years ago, 
by Mr. Meek ; but the maker’s name could not now 
ascertained. ‘When Mr. Meek bought it, it was second- 
hand, and he had the advice of a Mr. Milburn, who was 
then foreman blacksmith at a colliery. It did not appear 
to have occurred to Mr. Meek to ascertain what pressure 
the boiler was fit to be worked at, and nothing on the 

int had apparently been said either by him or Mr. 
Milburn. Mr Meek used the boiler once or twice a week 
for grinding and threshing purposes, and found that a 
pressure of 50 Ib. was required ; so that the safety valve 
was loaded to blow off at that pressure, the weight being 
placed at the end of the lever. The boiler was fixed in 
the usual way, in brickwork ; and it had not apparently 
occurred to the owner to have it examined periodically in 
order to ascertain its condition. From the time it was 
set up until March, 1895, there was no leakage ; and Mr. 
Meek a red to have considered that so long as the 
boiler did not leak it was fit to work. In 1897 there was 
some leakage from the plates at the firing end, and Mr. 
Meek had two new steel plates put in, and a patch applied 
to a third plate, which was grooved, the work being done 
by a blacksmith. But still no examination was made to 
determine the safe working pressure at that time. In 
December, 1899, the pressure-gauge was seen to be defec- 
tive, and a fitter who was doing some work mentioned the 
fact to Mr. Meek, but the gauge was not examined nor 
replaced. Mr. Meek attended to the boiler himself, and 
twice a year he emptied it and cleaned it out. Early on 
the morning of Tuesday, January 30, he Jit the fire, and 
at about nine o’clock started pumping, the gauge at the 
time indicating 28 lb. He then went to breakfast; but, 
hearing the valve blowing off, he went back and moved 
the weight to the end of the lever. Some timeafterwards 
he found the gauge still registering 28 lb., and, thinking 
there was more steam than that, he tapped the gauge, 
but the pointer did not move. He in fi up, and 
was preparing to start the engine when the boiler ex- 

loded, parting in the middle circumferential seam, and 

ing practically divided into two main portions. The 
front half was projected a distance of 88 ft., and the back 
half was blown into several pieces, which were scattered 
around, The building in which the boiler was placed was 
wrecked, and great damage was done to the farm build- 
ings ; but fortunately no one was injured. Mr. Swan, of 
the Board of Trade, had examined the boiler and found 
that it was much corroded, particularly at the eeam where 
the primary rent occurred. 

The evidence of the various witnesses was then taken 
by Mr. Gough. Mr. Meek, the owner of the boiler, said 
that he had no knowledge of boilers beyond the fact that 
he had worked one himself for 30 years. The damage 
done by the explosion would, he calculated, amount to 
more than 100/., apart from the boiler. He was on the 
top of the boiler a few minutes before it exploded. He 
had not examined the boiler regularly, nor caused it to be 
examined. There was no law to that effect. In his 
judgment the boiler was safe, and he had run it himself 
for many years. 

Mr. Thomas D. Swan, engineer-surveyor to the Board 
of Trade, who had made an examination of the exploded 
boiler, said that the fracture was along the line of the 
rivet-holes. At one place the plate was only yin. thick, 
tapering to a knife-edge ; but there was a point at which 
it did not break which was even thinner still. The plates 
externally were generally very much corroded. 

After the taking of evidence Mr. Gough submitted a 
ist of questions on which he desired the judgment of the 
Court ; and in reply to Mr. Howard Smith Mr. Meek 
said that he did not consider that he had been at all 
negligent, and there was no law for compelling the 
examination of boilers. He was ‘‘as careful as he 
could be.” 

The Court adjourned, the Commissioners meanwhile 
visiting the scene of the explosion, and making an exami- 
nation of the boiler. On resuming the proceedings the 
following day, Mr. Howard Smith reviewed at some 
length all the circumstances under which this old boiler, 

urchased secondhand 16 or 17 years ago, exploded. The 

iler, he said, was quite worn out ; and the plates were so 
reduced in thickness owing to external corrosion that they 
were incapable of resisting any useful pressure. The boiler 
should have been examined from time to time; but Mr. 
Meek took no measures to instre that it should work 
under safe conditions. The explosion was undoubtedly 
caused by the neglect of Mr. Meek in not having proper 
examinations made. If it had been examined by a com- 
tent engineer it would have been found to be quite unfit 
or the pressure at which it was worked, and would have 
been condemned three or four er ago. It was quite 
true that there was no statute directing the owner of a 
boiler to have it examined ; but he owed a duty to the 
community to keep his boiler in good and safe condition, 
otherwise it might become a source sa gs danger. For- 
tunately for Mr. Meek, no person had been injured, and 
no property, other than his own, had been damaged by the 
explosion. Otherwise he would have found himself in a 
very serious position, and would have ascertained, in a 
striking manner, what the law was. He pleaded ignorance 
for his neglect ; but that was a plea which could not be 
accepted by the Court. The neglect of the ordinary pre- 





cautions which he ought to have taken had caused the 


explosion, 
r. Gough, on this decision, asked that Mr. Meek 


should be Ordered to pay at least a portion of the costs of 
the investigation. 
Mr. defiantly said that he could not, and would 


not, pay. If the Commissioners wanted any money from 
him, let them come and take him away. There was no 
blame attaching to him: he had done his ps) 

Mr. Howatd Smith advised Mr. Meek to adopt a differ- 
ent tone, and inquired what his means were ; to which Mr. 
Meek replied that, like most farmers, it took him all his 
time to make a living. 

Mr. Howard Smith said that the Court had seen the 
damage which Mr. Meek’s property had sustained, and 
they would take it into consideration. But the case was 
one for which there could be no excuse, and Mr. Meek 
must Pay 10/. towards the costs of the investigation. 

Mr. Meek said that he would not pay it, and the Board 
of Trade could ‘‘eome and get it.” 

Mr. Howard Smith in reply said that if Mr. Meek 
would meet the Government officials in a proper spirit 
they would no doubt give him time in which to pay the 
amount ordered ; but he advised him not to adopt towards 
them the tone he had taken in the Court that day. If 
Mr. Meek refused to pay, he might be taken before the 
magistrates and sent to prison. 





COMPRESSION AND LIQUEFACTION OF 
GASES.* 
By Arruur L. Ricr, Brooklyn, N.Y. 


Tue first experimentation upon the liquefaction of gases 
seems to have been suggested by Sir Humphry Davy, 
although Michael Faraday was the one to do the actual 
work. It was in 1823 that Davy, then the Director of 
the Royal Institution, instructed Faraday, his assistant, 
to heat hydrate of chlorine in a closed tube, not stating 
what result was expected. This Faraday did, and got a 
—— oily moisture on the sides of the tube, which 

e and a friend who was standing by took to be some 
foreign matter remaining from a previous experiment 
with the tube. Faraday filed off the end of the tube to 
cleanse it, and was astonished by a violent explosion. He 
oe the experiment and found, by testing, that the 
oily drops were liquid chlorine. This incident started 
him on a train of investigation, which resulted in the 
liquefaction of sulphuret of hydrogen, carbon dioxide, 
nitrous oxide, cyanogen, ammonia, and hydrochloric acid, 
all during 1823. 

_A little work had been previously done, as Faraday 
himself afterwards stated, by Monge and Clouet some 
time previous to 1800, in liquefying sulphur dioxide, and 
in 1805 by Northmore, who liquefied chlorine and, - 
sibly, sulphurous acid, using the same method as Faraday. 
The means employed seem ridiculously simple, when 
compared with the results obtained, but the two prime 
elements, pressure and cold, were both present. In one 
end of a bent glass tube (see Fig. 1) was placed a mixture 










UMMM TL dy 
Be 


ORK 











_ K2 Cr02 
C0; : = 


50; 


6798 





I 
of chemicals which, on heating, would give off the desired 
gas, and the tube was then sealed ; enough material was 
used so that, in the closed tube, a very considerable pres- 
sure would be produced by the gas thus set free. The 
other end of the tube was > acer into a cooling mixture 
to condense the gas; a capillary tube, open at one end, 
containing a drop of mercury, was pl inside the la 

tube, so that the number of compressions of the air might 
show the number of een ET pressure existing. With 
this apparatus the work of 1823 was done, the pressures 
being carried as high as 50 atmospheres, or 750 Ib. per 


— inch. 

he subject was then dropped for 20 years by Faraday, 
Colladon, an assistant of Ampere, meanwhile experi- 
menting, but with no result. Colladon’s apparatus was, 
however, with the single addition of a release-cock, the 
one with which Cailletet has since done much excellent 
work. It consists of a tube (see Fig. 3), at one end open, 
of large diameter and of thin glass; at the other closed, 
of small diameter, and with heavy walls; the large end 
of the tube was placed inside a heavy iron chamber and 





* Read at the New York December meeting of the 
American Society of Mechanical Engineers, 





& packed joint made around the small part of the tube 
in which the gas was placed, and where it was compressed 
by pumping mercury into the iron chamber. Around the 
small part of the tube could be placed a cooling bath. 
Cailletet added an expansion cock by which the pressure 
could be relieved suddenly and the gas thus further 
cooled ; he also improved the form of the tube. 

In 1845, Faraday again took up the experiments upon 
gases. He used air pumps combined as a two-stage com- 
pressor, pum the gases into glass tubes, and inserted 
them in a cooling mixture. During the 20 years’ interval, 
Thilorier had made liquid carbon dioxide by compression, 
and then, by eva tion of the liquid, had produced 
the solid snow; also Natterer had, by the use of a mix. 
ture of carbon dioxide, snow, and ether, and by pumping 
away the vapours, so that a continuous evaporation was 
produced, succeeding in freezing mercury, so that the 
means were at hand for producing a much lower tem- 

rature than at the time of the earlier experiments, 

atterer had also tried experiments on the compression 
of gases, going as high as 4000 atmospheres or 60,000 Ib. 
per square inch on oxygen, but did not cool the gases, 
and therefore get no liquefaction. He did, however, get 
ey whose density was greater than that of their 
iquids, as it has since been determined, thus proving 
the fact, had he but known it, of the existence of a 
critical temperature of substances. In his experiments 
of 1845, Faraday used the carbon dioxide—ether mixture 
of Natterer, and thus was enabled to obtain a tempera- 
ture of — 106.2 deg. Fahr. (—76.6 deg. Cent.), at atmos- 
pheric pressure, or, at a vacuum of 1.26 of an atmosphere, 
a, temperature of —166 deg. Fahr. (—110 deg. Cent.) ; the 
bath would only last 15 minutes, so that his observations 
on the liquefied gases were practically instantaneous. 
By this means he solidified sulphur dioxide, sulphuret of 
hydrogen, nitrous oxide, hydriodic and hydrobromic acids 
and ammonia. He tried, but failed, to liquefy hydrogen, 
oxygen, nitrogen, carbon monoxide and gas, using 
pressures of from 27 to 50 atmospheres, not realising the 
existence of a critical en and these gases were 
long known as incondensible. 
his point was investigated a little later, in 1849, by 
Dr. pet mead who proved, as had Natterer before him, 
that some gases could not be liquefied by any amount of 
pressure; but went further and showed that, by cooling, 
some of them would be condensed, thus determining the 
existence of a temperature below which, and only below 
which, a gas may be condensed to a liquid. 

For atime after this the work of experimentation went 
on intermittently in several laboratories, but without 
notable result, although some improvements in the de- 
tails of apparatus were made. An important suggestion 
was made in 1857, by Sir William Siemens, that re- 
frigeration might be produced by expanding a compressed 
gas, either in a cylinder doing work, or freely, to a lower 
pressure, and using this cold gas to cool, before expansion, 
the gas coming to the apparatus. It is on this basis that 
the latest investigators have proceeded, and it is this 
means which has accomplished, in the closing years of 
the century, the long-sought result of the liquefaction of 
all gases. During this time of apparent inertness, 
Messrs. Pictet and Cailletet, the one in Switzerland, the 
other in France, working in ignorance of each other’s 
efforts, were reaching toward the same goal, but along 
different lines. Cailletet, using the apparatus of Colladon, 
modified as previously mentioned, was working as a man 
of pure science, interested in discovering facts ; Pictet 
wanted to liquefy gases in quantity, so that they might 
be used for refrigeration or otherwise. The results were 
announced to the world at about the same time in 
December, 1877, but Cailletet is proven to have reached 
his result in the liquefaction of oxygen on December 2, 
while Pictet accomplished the same thing on December 
22. Cailletet had the liquid in a glass tube, could study 
its properties visually, and could liquefy the same gas 
again and again ; but he could not get at it, and had only 
a minute quantity. Pictet had his liquid in a steel tube, 
so that it could not be seen, and he could not repeat the 
experiment on the same charge of gas to verify a result, 
but he had about 14 cubic centimetres of the liquid, a 
considerable amount as such things had gone up to that 
time. In his original apparatus, Pictet made no pro- 
vision for drawing off the liquid, but in a later form this 
was accomplished by means of a pipe, and a cock outside 
the cooling chamber, though no means of preserving the 
oxygen in its liquid form had then been devised. The 
greater importance of Pictet’s work lies in the apparatus 
which he devised. This was what is termed the cascade 
—— (see Fig. 4); a circulating pump was used to draw 
the vapour from a jacket filled with liquid sulphur 
dioxide ; this vapour was forced through a water-cooled 
condenser, and then compressed to liquid form, so that 
the action was much the same as ina modern refrigerating 
machine. The sulphur dioxide jacket was used to cool 
the vapour of carbon dioxide, this, in turn, being used to 
cool a tube into which oxygen gas was forced under 
pressure, by heating a large quantity of potassium chlorate 
in an iron bomb. A cock on the bomb allowed of the 
escape of part of the gas, thus cooling the remainder by 
expansion ; in this way, with the oxygen tube at — 220 
deg. Fahr. (—140 deg. Cent.), and at a pressure of 320 
atmospheres, Pictet was able. to get a tube one-third full 
of oxygen. The temperatures were —85 deg. Fabr. 
(—65 deg. Cent.), at 5 atmospheres in the carbon dioxide 
chamber, and —13 deg. Fahr. (—25 deg. Cent.), at 2.75 
atmospheres in the sulphur dioxide chamber. 

Cailletet experimented with various gases, among others 
laughing gas, acetylene, and carbon monoxide. He also, 
as did Br tet, got a mist of hydrogen, but was not able 


to get it in liquid form; he is credited with being the 

first to use liquid ethylene as a cooling agent in the lique- 

faction of gases. : ; 
During the next decade, experiments were carried on 
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by two Polish chemists, Wroblewski and Olszewski, who 


worked in collaboration. They used Cailletet’s form of | enabled to 


tus, and, in the latter part of the work, used 
Tecet's caseadle system for cooling the compression tube. 
In 1884 they confirmed the results obtained by Cailletet 
hyd n. : 
«ae cme year Dewar, at the Royal Institution, 
showed that liquid air could be produced by the use of 
solid carbon dioxide and nitrous oxide as cooling agents, 


iving —184 deg. Fahr. (—120 deg. Cent.), a compression | 
to 200 atmospheres and subsequent expansion ; the amount | 




















by which the liquid could be drawn off, and was thus| press the air again will depend upon the ratio of the 


handled in the Dewar flasks. 
Dewar at first used the Cailletet apparatus as altered 
by Wroblewski, but changed to that of Pictet, using, 


t amounts of the gases which could be | pressures, i.e., upon the ratio of compression, and should 


as small as possible. This necessitates that both 
ressures be high for the most economical working, hence 
inde works his machine between 200 atmospheres and 


however, pumps to compress the gases previously made, | 16 atmospheres for all the air by expanding through the 

and Sooes eee into the liquefying chamber; he used | valve a; one-fifth is then expanded to 1 atmosphere 

ethylene in place of carbon dioxide, — the draw-off | through the valve 6 so as to cool it still further, and 
ater, 


cock inside the cooling chamber and, added the re- 


about one-fourth of this amount is condensed. The 


generative principle suggested by Siemens for cooling | expanded air is sent back in the outer pipes as shown, 


the chamber in the case of hydrogen liquefaction. Pro- | 


AIR DISCHARGE PIPE 





the part which is at 16 atmospheres to the compression 
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liquefied was about 5 per cent. of the air compressed. 
He also devised for holding liquid gases the vacuum flasks 
which bear his name. By this means the rate of evapora- 
tion of a liquid gas is reduced to one-fifth of that in the 
open air; if the inner wall be coated with mercury to 
form a heat mirror, the evaporation will be only one- 
thirty-third of the free rate. These flasks were the means 
by which liquid gases were handled and kept in static 
form, until very recently. 

After Wroblewski's death, which occurred in 1888, 
Olszewski continued the experiments. He replaced the 
glass tube of Cailletet by one of steel, having a stop-cock 





later liquid nitrogen was pro- 
duced. In 1895 he demonstrated 
that air in the liquid form could be frozen to a jelly- 
like solid by the expansion method, the jelly provin 

to be a mass of nitrogen with the liquid oxygen o 
the air contained in the interstices; this solid air 
melts instantly on contact with the atmosphere. In 
1896, before the Chemical Society, the production of a 
jet of liquid hydrogen by means of the expansion of the 
cooled and compressed gas and the regenerative method 
of cooling the incoming gas was announced; by the use 
of this hydrogen jet, oxygen and air were frozen to a 
solid white mass. 

Continuing this line of research, in May, 1898, Dewar 
was able to collect —— in static condition, and to 
hold it in this form the use of the Dewar bulbs at 
a temperature of —396.4 deg. Fahr. (—238 deg. Cent.), 
only 65 deg. Fahr. above the absolute zero. 

Although liquid air has received considerable attention 
from the investigators already mentioned, they have been 
particularly interested in the scientific investigation of 
the properties of the elementary gases. The workers in 
this particular field have been Tripler, Linde, and Hamp- 
— = of whom facuue aiming gree Fog soar pene 
and cheapening of the uction, 8q that the liquid may 
be made of use. All three have been working along the 
lines of a direct regenerative action, as suggested by 
Siemens. Dewar has also done work along this line, 
combined with cooling by a separate fluid, but in a smaller 
way, as would be expected in a chemical laboratory. The 

rinciple is this: a perfect expanding to do work 
Irees heat ; if this cooled gas be exhausted so as to jacket 
the pipe through which the incoming gas enters, it will 
cool that incoming gas ; the process is cumulative without 
limit, if the machinery is frictionless and insulated 
against heat from the surrounding objects. Solvay built 
a machine on this principle, but was unable to get 
lower than —139 deg. Fahr. (—95 deg. Cent.), on account 
of the heat due to the friction of the pistons and to 
conduction. 

In a perfect gas no lowering of the temperature would 
result from lowering of the pressure by free ex on, 
but none of the so-called are perfect, and all are 
cooled somewhat by expansion through an orifice. Joule 
and Kelvin found that with air the fall of temperature 
is about 0.45 deg. Fahr. (} deg. Cent.), for each atmo- 
sphere difference of pressure at the orifice, at ordinary 
temperatures, and that the effect increases as the tem- 
perature falls, because the gases are coming more nearly 
to the vaporous state. If, then, air be compressed to a 
high pressure and allowed to expand through a small 
orifice, it will become considerably cooled and may be 
used to cool the incoming air which, in turn, lose 
heat by ex ion ; the process may be carried on until 
some of the air, on or before leaving the orifice, is 


liquefied. : 

Tri ler’s English —_— of 1891 seem to be the first 
8 ideation oft any definite machinery for thus liquefying 
air. Linde and Hampson did not come forward with a 
working apparatus until 1895, and, at that time, Tripler’s 
apparatus was about perfected. The latest (1898) atyPe 
oF Linde’s machinery is shown in Fig. 5. The fall of 
temperature, as previously stated, is proportional to the 
difference of ures at the orifice, and this difference 





should, therefore, be large; the work required to com- 
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pump, and the rest to the atmosphere. fis a separator 
and g a score bath, both being to remove the 
moisture from the air; d is the compression pump, and e 
a pump for supplying at 16 atmospheres as much air us 
escapes at b. In the earlier form of the machine, none 
of the air was expanded below 50 atmospheres, and the 
air was cooled by a surface condenser supplied with water. 
With this apparatus, about .9 of a quart of liquid can be 
obtained per hour with the use of 3 horse-power, this 
being about 5 per cent. of the air handled; the first 
liquid will appear about two hours after starting up the 
machine. 

Hampson’s apparatus is somewhat simpler and more 
compact. Three helices are arranged in the form of con- 
centric cylinders, and connected so that air is forced 
through them successively beginning at the outside; 
expansion occurs at the lower end of the inside 
— and the released air flows back along the outside 
of the three coils in a reverse direction and escapes to 
the atmosphere near the inlet. With this device Hamp- 
son claims to have condensed about 1.2 quarts of air per 
hour at an expenditure of 3.5 horse-power, using a pres- 
sure of 120 atmospheres expanded to 1, and getting 
6.6 per cent. of the air handled as liquid ; the liquefaction 
commences in 15 minutes from the time of starting. 

Lennox, an assistant of Dewar, reports the making of 
1 quart of liquid per hour by the cascade system with 
an expenditure of 3 horse-power, and at a pressure of 
300 atmospheres expanded to 1. Dewar’s latest apparatus 
is shown in Fig. 6. In this both regenerative action and 
cooling by carbon dioxide are employed; if air be 
drawn from steel cylinders at 200 atmospheres pressure 
and expanded to 1, the amount of air liquefied will be 
about 5 per cent. of that used, and the liquid will begin 
to flow in 6 minutes from the time of starting. 

These achievements, though notable, seem petty when 
compared to the work of Mr. Tripler in producing gallons 
of the liquid, and handling it in ordinary tin cans with only 
a felt or air Ege from heat absorption. Mr. Tripler’s 
apparatus (Fig. 7) consists of a three-stage compressor 
drawing air di y from the atmosphere and driven by 
a steam engine. The air is taken first into the low- 
pressure oy der, where it is compressed to 65 lb. per 
square inch; it is then sent through an intercooler to 
reduce the temperature to that of the atmosphere, and 
taken into the intermediate-pressure cylinder; from that, 
at a pressure of 400 Ib., it is taken through a second 
intercooler to the high-pressure cylinder, where it is 
forced up to 2000 Ib. to 2500 lb., and thence sent to the 
after-cooler to be reduced again to the temperature of 
the atmosphere. The air is passsed through a separator 
to take out all the moisture and then passes to storage 
tubes in which compressed air, not in the liquid form, 
may be kept. The liquefier is Mr. Tripler’s special in- 
vention ; this takes the air from the separator and, b 
expansion through a coil of pipe and a small orifice, vile 4 
it to a low temperature ; it passes up around the coil of 
pipe, cooling the air inside, and thus giving the ne- 
rative action. The expansion valve is placed at a little 
distance above the bottom of the coil, so that some liquid 
air collects in the bottom of the coil, and thus serves to 
further cool the air as it comes to the expansion cock. 
The air which is to be drawn off collects in the liquefier 
just below the e ion valve, and may be drawn off at 
will. The expanded air escapes to the atmosphere after 
having — Pig to cool — ~~ of = sap Pe 
capacity of. the mt plant is 2 to per z, 
and the air will begin to liquefy in (Selene ont 
starting up. No data are available as to the power used 
in the compression. 

(To be continued ) 
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THE PHYSICAL SOCIETY. 


Art the meeting of the Physical Society, held May 25, 
1900, Professor J. D. Everett, F.R.S., vice-president, in 
the chair, Professor 8S. P. Thompson showed some 
experiments illustrating the aberration called ‘‘coma.” 
If a converging lens is placed obliquely in a parallel beam 
of light, instead of giving a point image, it produces 
unilateral distortion, and the bright central spot is 
accompanied by a pear-shaped tail, which is known as a 
‘‘coma.” Thedirection in which this tail points depends 
upon the side of the lens which is presented to the light. 
With a concavo-convex lens the convex surface gives an 
inward pointing coma, and the concave surface an out- 
ward pointing coma. The existence of this phenomenon 
is due to unequal magnification from different zones of 
the lens, a fact which was shown by covering the lens 
with a zone plate of three or four rings, and viewing on a 
screen the distorted images of the several zones. The 
form of a coma varies greatly with the distance of the 
screen from the lens. A el beam of light which has 
passed obliquely through a convex lens is capable of 
producing some curious shadows. The shadow of a rod 
can be obtained as a circular spot and that of a grating, 
made by stretching threads between two rods, as con- 
centric circular “—_ Professor Thompson also showed 
a stringed model, illustrating the paths of light rays in 
the formation of a coma. 

Mr. R. T. Glazebrook then read some ‘‘ Wotes on the 
Measurement of Some Standard Resistances.” Three 
methods have been employed by the author for building 
up multiples of a standard resistance, such as a 1-ohm 
coil. The first method consists in making as accurately 
as possible three 3-ohm coils. These in parallel can be 
compared directly with the standard by Carey Foster’s 
method. Their resistance in series is very approximately 
nine times that in parallel, and hence an accurate deter- 
mination of a resistance about 9 ohms can be obtained. 
If, then, this resistance is put in series with the standard, 
an accurately known 10-ohm resistance is obtained. By 
a similar process a 100 or 1000-ohm coil can be built up. 
The second method consists in calibrating a resistance 
box. Thel-ohm coils of the box are compared directly 
with the standard, and the other resistances determined 
accurately by a building-up process, using a sub- 
sidiary resistance-box. In comparing the high resis- 
tances the difference between the two boxes may 
be so great as to send the balance off the bridge wire. 
In these cases the third method isemployed. The equal 
arms of the bridge are accurately known, and one of 
them is shunted with a resistance, which need not be 
accurately known, until the reading is brought back into 
the wire. The coils chiefly used throughout the experi- 
ments are made of platinum silver. 

Mr, Campbell asked if the same degree of accuracy 
could be obtained with manganin coils. If so, then the 
small temperature change of manganin would be an ad- 
vantage. ; 

Mr. Trotter asked if proper allowance could be made 
for the large number of mercury cups used in method I. 

Mr. Rennie advocated the use of the build-up box in 
preference to the first method. With two mercury cups 
there is less chance of errors escaping notice than with 
eight. Every 10 or 100-ohm coil tested at the Board of 
Trade is subjected to a comparison with a box calibrated 
by a build-up process. 

Dr. Harker asked if the resistance of the eight mercury 
cups in series had ever been measured, and if so, what 
was the magnitude of the result and what the uncer- 
tainty. 

Mr. Glazebrook said he had investigated the resistance 
of the mercury contacts, and it was negligible. In answer 
to Mr. Campbell, the author said he had no experience of 
manganin coils himself, but he had seen some figures for 
German coils which agreed very closely. 

Mr. J. J. Guest then read a paper ‘‘On the Strength of 
Ductile Materials under Combined Stresses.” The author 
throughout his experiments has used the ‘‘ yield point” of 
a material as the true criterion of its strength and has 
rejected the elastic limit is being modified by local yield- 
ing. At present two theories are used in the calculation 
of strengths of materials. The first is that the material 
yields when one of the principal stresses reaches a certain 
amount. This theory, which was adopted by Rankine 
and is used md engineers in England and America, is not 
in accord with recent experiments. The second theory is 
that the material yields when the greatest strain reaches 
a certain amount. This was advocated by St. Venantand 
is used by engineers on the Continent. Besides these there 
is a third theory of elastic strength, in which the 
condition of yielding is the existence of a shearin 
stress of a specific amount. In the case of a soli 
bar subjected to torsion, there isa variation in the strain 
from the axis outwards, and consequently the materials 
have been used in the form of thin tubes. This allows 
the application of an internal fuid pressure. The speci- 
mens were of steel, copper, and brass, the state of set 
caused by drawing having beea removed by annealing. 
The tubes were subjected to(1) torque ; (2) torque and ten- 
sion ; (3) tension only ; (4) tension and internal pressure ; 
(5) torsion and internal pressure ; and (6) inte pressure 
only. The axial elongation, the twist, and occasionally 
the circumferential strain were measured. Towards the 
end of the experiments observations were made on bend. 
ing. The results disprove the maximum stress theory, 
and are at variance with the maximum strain theory. T 
maximum shearing stress developed and the correspond- 
ing shearing strain were comparatively constant through- 
out the experiments, and no other simple relation between 
the stresses or strains was even approximately constant. 
The results of the experiments have been plotted synopti- 
cally on a curve, and the several lines have been drawn 
upon which these points should be according to the various 





theories. It is readily seen that the points cluster round 
the line which represents the existence of a specific shear- 
ing stress. The author, therefore, favours the existence | 
of this stress for any material. 

The chairman read a communication upon the subject 
from Dr. Chree. Mr. Guest in his — has regarded 
the shearing stress theory as a little known one. As the | 
shearing stress is half the difference between the greatest | 
and least principal stresses, this theory is the same as | 
Professor G. H. Darwin’s maximum stress difference | 
theory.. All the theories suppose that the stress strain 
law is linear and that strains are so small that their | 
squares and products can be neglected. Mr. Guest con- | 
cludes that in ordinary materials the law is linear to the 
elastic limit, which answers to a stress lower than that 
which answers to the yield point, and that yield point 
phenomena arise between these. Nevertheless he focusses 
attention on the yield point as the criterion of strength, 
and assumes that Hooke’s law holds up to it. 

Professor Perry congratulated the author upon his 

per, and said there was no time left to discuss it at 
ength. The results obtained gave information upon a 
subject of which very little is known experimentally. 

he Society then adjourned until June 8. 








ACCIDENT AT CRYNANT STATION. 

THE axgiation of a locomotive boiler, on December 31 
last, at the Crynant Station on the Neath and Brecon 
Railway, is an accident of a type very unusual on British | 
lines, and the report of the inquiry by Colonel Yorke and 
Mr. T. Carlton, lately issued by the of Trade, is con- 
sequently of considerable interest. The engine in ques- 





tion was a six-coupled saddle tank locomotive constructed 
in 1874 by the Avonside Engine Company, Limited, 
Bristol, and has naturally undergone very extensive | 
repairs during its long life. The accident arose from the | 
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failure of the stays at the back of the firebox, as shown 
in the engraving annexed. The whole of the internal 
firebox had been renewed in 1893, and in 1896 a patch 
3 ft. 2 in. by 2 ft. 105 in. was placed at the back of 
the box as indicated in the annexed engravings, and 
it was the stays between this patch and the outer 
firebox which gave way, causing the accident. The 
dimensions of the firebox internally were as follow: 
Height, 5 ft. 6 in. ; width, 3 ft. 54in.; length, 4 ft. 54 in. 
The plates of the internal box measured about ,% in. 
thick, the tubeplate, as usual, being more than this. The 
stays originally used were { in. in diameter, and were 
spaced at 4-in. centres. In making the repairs, however, 
the exceedingly doubtful procedure was ws acer} of using 
stouter stays, the diameter being increased tolin. The 













designed pressure was 120 lb. per square inch, and there 
being two Ramsbottom me mag. Cray of 3 in. in diameter, 
it is exceedingly unlikely that this pressure was ex- 
ceeded at the time of the accident. Most fortunately, 
this occurred when the =e was at rest, so that the 
driver and his mate were able to jump off, and thus saved 
their lives, though both were badly scalded. The exami- 
nation of the boiler made by Mr. Carlton showed that the 
plate of the boiler was practically worn out, the 
plate at the centre being but } in. thick, whilst the heads 
of many of the stays here were so worn that they held the | 
plate by only a couple of threads. The engine had been 


examined on the previous day by the foreman mechanic’ 
of the line, who reported that some stays needed 
renewal; as, however, traffic requirements were heavy it 
was decided to work the ~— a few days longer before 
laying it off for repairs. . Carlton suggests that a 
foreman mechanic is hardly competent for the task of 
boiler inspection, as usually such men are quite unable 
to calculate the strength of a boiler ; the fact that similar 
though less serious explosions occurred on the same 
company’s lines in 1 seems to give force to this 
opinion. The company, moreover, do not employ the 
hydraulic test, which, whilst likely to be misleading 
unless backed by efficient inspection, would probably in 
the present instance have prevented the accident. The 
engines on the railway are, it would seem, very hard 
worked, so that the fireboxes wear out very rapidly. 








Ruopes’ STeamsHip Guine.—Messrs. George Philip 
and Son, 32, Fleet-street, E.C., forward us a copy of 
this year’s Rhodes’ Steamship Guide, which is edited by 
Thomas Rhodes, and issued at 2s. 6d.—a very moderate 
price for a work containing so much valuable information 
to all connected with shipping as well as to steamship 
passengers. There are many hints as to outfit, &., for 
the voyage, and a comprehensive record of the various 
routes and lines to all parts of the world, an alphabeti- 
cally arranged record of the particulars of all passenger 
steamers, a _— of ports, popular descriptions of the 
principles of naval construction and marine engineering, 
and, finally, a series of well printed maps showing the 
routes, &c., so that it will at once be recognised that the 
guide serves the puposes of a Bradshaw and more. 


BLAStT-FURNACES IN THE UNITED STATES.—The number 


| of blast-furnaces in activity in the United States at the 


commencement of May was 292, as compared with 277 
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at the commencement of November, 1899; 217 at the 
commencement of May, 1899; 196 at the commencement 
of November, 1898; 194 at the commencement of May, 
1898 ; and 183 at the commencement of November, 1897. 
The weekly productive capacity of: the furnaces in blast 
were as follow at the dates named: May, 1900, 293,850 
tons; November, 1899, 288,522 tons; May, 1899, 250,095 
tons ; November, 1898, 228,935 tons ; May, 1898, 234,163 
tons; and November, 1897, 213,159 tons. The weekly 
yar capacity of the furnaces in blast in the United 

tates has been as follows month by month this year: 
January, 294,186 tons; February, 298,014 tons ; March, 
292,643 tons; April, 289,482 tons; and May, 293,850 
tons, It will be seen that production has, upon the 
whole, been maintained with remarkable _steadi- 
ness this year. On the other hand, stocks of pig have 
appreciably increased in the United States in the same 
period, and they would appear to be still growing. At 
the commencement of December, 1899, furnace stocks, 
sold and unsold, were returned at 113,693 tons; at the 
commencement of January this year, at 127,346 tons; at 
the commencement of Kebruary, at 148,336 tons ; ab the 
commencement of March, at 185,152 tons; at the com- 
mencement: of a at 197,532 tons; and at the com- 
mencement of May, at 241,077 tons. Unless the ten- 
dency of stocks to increase can be checked, a reduction 10 
production wovld appear to be inevitable, 
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JUNE I, 1900.] 
“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComprteD sy W. LLOYD WISE. 


GELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888, 
number of views given in the Specification Drawings is stated 
es each case ; none are mentioned, the ‘Specyfication is 
not illustrated. : 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

wanch, 25, Southam; Buildings, Chancery-lane, W.C., at 


the uniform of 8d. 

The Pram ge i clunthoneit of the mee of & complete 
faery ere is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 


Any person may at any time within two months from the date of 

ths advortiooment of the tance of a complete Specification, 

ive notice at the Patent O of to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


3426. R. Bawden, Devon. One-Way Plough. 
(2 Figs.) February 21, 1900.—A locking device for turn-wreste 
or one-way ploughs is the —— of this invention. The locking 
device consists of a toothed dog fixed*on the shaft carrying the 
stems of the land and furrow wheels, the teeth on the dog 








engaging with a locking bolt operated by the person driving the 
plough, by means of a lever extending from the plough handle 
60 as to cause the locking bolt to occupy different positions and 
engage or disengage the teeth on the dog, thereby enabling the 
land and furrow wheels to be locked and unlocked when reversing 
the plough. (Accepted April 18, 1900.) 


ELECTRICAL APPARATUS. 


4727. A. M. Taylor, Old Charlton, Kent. Conduits 
and Turn-Outs. [4 Figs.) March 3, 1899.—According to 
this invention, which has reference to the conduit system of 
electrical street railway working, the plough channel is formed 
of two rolled iron rails. Contact studsand dummy contact studs 
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are employed, and a channel intermediary to the conductor 
channel, or the conductor channel, is supplied with insulating 
fluid under pressure. Contact boxes, sumps, a flexible plough, 
and a dirt brush are some of the devices employed. The inven- 
tion is stated to be applicable where the three-wire system is to 
be applied in a single conduit. (Accepted March 3, 1900.) 


7105. A. Orling and G. G. Brunnerhjelm, Stock- 
holm, Sweden. Contro Mechanism by Elec- 
trical Waves. [6 Figs.) April 4, 1899. (Convention date 
February 27, 1899.}—This present invention provides a modified 
construction of apparatus described in Specification 1865 of 
1899 for controlling the reversing mechanisms of rudders, &c., 
- by means of electrical waves emitted from a transmitter and 
made to influence a receiver which is located in an electric cir- 
cuit and the electrical resistance of which is diminished by the 
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influence of the waves emitted so as to cause an electromagnet 
coupled in the circuit to be sufficiently yy hems to attract an 
Suture and close a secondary circuit belonging to another 
ectromagnet, the armature of which at each fresh attraction re- 
oe - _ Crone _. two electrom ~~ acting a 
rections on the reve atus. In the appara’ 
Previously described the receiver, Saar the waves emitted have 


remains closed and the reversing apparatus consequently remains 
in the same position. This objention is stated to be removed by 
the present invention in that when the armature of the electro- 
magnet belonging to the secondary circuit is attracted, it releases 
a mechanism which communicates sufficient shock to the objects 
contained in the receiver to destroy cohesion and break the secon- 
dary circuit, the mechanism being subsequently stopped by the re- 
turn of the armature under the influence of legeeng tease or gravity. 
A construction of circuit-closers is ereby on the closing 
of one of the circuits controlled by it the said circuit will be kept 
closed until the electromagnet located in the secondary circuit 

n attracts its armature, a breaking of the circuit then takes 
place and the reversing apparatus is automatically returned to its 
vongeenel sae Modifications are provided. (Accepted April 


23,663. J. Burke, Berlin. Alternating Current 
Motors. [5 Figs.) November 27, 1899.—The object of this 
invention is the construction of armatures for alternating-cur- 
rent motors in such manner that all the parte can be made by 
machinery, thus cheapening their manufacture. The armature 
core is made up in the usual way of laminz of iron or steel pro- 
vided with notches intended to receive the winding of the 
armature, and the winding consists of closed circuit elements 
placed into the slots of the armature core, each embracing two 
or more armature teeth, so that when the armature is placed in 
a rotating magnetic field independent currents will circulate in 








each individual conducting element, thus creating a turning 
moment between the armature and the rotating magnetic field. 
The figure here reproduced shows in side view part of an arma- 
ture core with cl circuit elements within the armature 
otches, each el t embracing two armature teeth. The closed 
circuit elements may be insulated from each other by placing 
thin layers of mica between them, but itis stated that thelr inner 
resistance is so exceedingly low that even without insulating ma- 
terial between them there is no perceptible leakage across surface 
gr aaa between the single elements. (Accepted April 


7863. F. M. F. Cazin, Hoboken, N.Y., U.S.A. 
Electric Incandescence lampe. (7 Figs.) April 14, 
1899.—The arrangements described in this specification are stated 
to be in the main intended for the purpose of conserving the 
radiant heat of the incandescent filament and converting some 
portion of the said heat into light. In one arrangement two 
globes are provided, the inner being at one part unprotected, so 
that it may be cooler in that place than at others, so as to favour 
deposit of any volatile substance in the cooled portion rather 








than ae the whole interior surface of the globe. It 
py sages | heat-insulating material, such as rare 4 

1 be applied to filaments for which they have no chemical 
affinity in such manner as to be discontinuous in reference to the 
length of the filament so that they shall not serve to conduct 
current. Means are suggested for ‘‘ chemically insulating ” such 
oxides from carbon or other filaments for which they have 
affinity. There are 20 claims, occupying three pages. (Accepted 
April 25, 1900.) 

9272. R.G. Williams, Manchester. Wireless Tele- 
graphy. [1 Fig.) May 2, 1899.—The inventor proposes to tele- 
graph ‘‘ graphic or other matter, such as photographs, drawings, 
or the like automatically, without wires.” It is that ‘‘ The 
advantages of wireless transmissions of electrical actions or mani- 


Fig. 2. 
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festations are obvious. No wire to buy, lay, and maintain, and 
consequently no inconvenience through or severance of 
line wires.” Patents 14,765, of 1894, and , of 1895, are 
referred to. A 


being repaired. The top or side of the target is hi: 
straps, and may 
means of a handle when it is necessary to repair any 
its surface. (Accepted April 18, 1900.) 


.c 
or leads consist of two insulated which are 
or lapped together, and at one end a tube is threaded which 
Ha aqeconed to the 


tus such as is described therein is combined |...) tapered 
yen wireless ve apparatus of known kind. (Accepted | which ig thus 


25, 1900. over” of which — any movement, either backward or for- 
ward. This is 


as soon as electric waves are not acting upon them—are made by 
enclosing grains of crushed ‘‘ pearle” of ‘‘ merchant” steel within 
a glass tube provided with platinum contacts. A a 
receiver is employed. It is stated that devices intended to 








Fig.?. 
Fig.2. 3. 
(er97) 


‘guard against the effect the atmospheric electricity or telluric 
prices " 4 pls 
apparatus, the operator “‘ hears 
(Accepted April 25, 1900. 
11,189. W. Lloyd Wise, London. (Actien Gesellschaft 
ee ceo aide 0. L. Kummer and Co., Dresden.) 
ectric Machine. [5 Figs.] May 29, 1899.—This 
invention has for object, inter alia, to prevent the concentration 
of lines of force at the leading horn of the ay with consequent 
sparking at the commutator. The pole has in it on one side only 
one or more cuts or slits, which do not run in the direction of the 
axis of the pole but run at right angles thereto, and are only 
made in that side of the pole or core, at which the armature 


special sounds, which are dry.” 


coils = from the etic field. These cuts or slits, which 
can be le to serve as spaces or be merely parting slits, in- 
crease the etic resistance of the pole or pole core only on 


magn 
that side at which they are placed and then compel the lines of 
force at the opposite entrance or leading side to concentrate. A 





strengthened field is thus produced and sparking is consequently 
prevented, The extreme end of the pole may consist of two parts, 
one being in one piece with the core or pole body, and the other 
being attached thereto by a screw. The of separation 
between the detachable piece and the pole body or core increases 
the magnetic resistance at this side of the path of the lines of 
force and prevent their concentration. Ina er modification 
both parts of the extreme end of the pole are detachable and are 
so constructed as to be interchangeable. The device is intended 
peipereey to prevent sparking in continuous-current machines ; 
ut itis stated that it can, however, so far be applied to alternat- 
ing-current machines as to lessen self-induction and improve the 
current curve under varying loads. (Accepted April 18, 1900.) 


GUNS AND EXPLOSIVES. 


6881. T. B. Burns, Bristol, Targets. [5 Figs.) 
March 80, 1899.—This invention has reference to etratable 
targets, and is for the purpose of d the depth of trench 
or width of mantlet necessary to cover the target while it is 


Fig.1. 
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ed by rubber 
be brought inwards towards the wher by 
portion of 


MINING, METALLURGY, AND METAL 
: WORKING. 
16,040. G. Smith and D. Polmont, N.B. 
Fuses. [4 Figs.] August 5, 1899.—The fuse wires 
r braided 
wires, and the flashing mixture is then put on 
e usual way. The fuse head thus prepared is forced into a 


Fig.2 Figal | 

Fig. 1. oe _ 
yA 
| 

6040) : 


r tube, which is turned over on to the lead, 
ly fixed into the tube, the taper and “ turn- 








by a machine into the detonator, 
on the small tube engages wi 








‘ceased to act upon it, continues for some time to oppose so slight 
4 resistance to the electrical current that the secondary circuit 


2797. A. 8. woyer, Cronstadt, Russia. 
[8 Figs.] February 12, , 





Coherers. tu 
, 1900.—Coherers which are stated not to | where again the 
need decohering—that is to say, whose resistance becomes normal ' the detonator, makes the joint so tight 


th the sides of 
it is impossible 


used, and that when employing the telephonic . 
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to remove the inner tube from the outer, or “tg the wires ee ng vena ~~. patent "amet tubes ——— the wed 
backward forwards. (Accepted April 25, 1900 ers forming of an element are arranged in pairs, eac’ 
ar rate ‘ oe apd being connected at their rear ends to a junction box which 

no 


LIFTING AND HAULING APPLIANCES. 4 a oe A pooner mentee a eae w=. cubes, 
'y arran, ’ 

tt Ge erth. and Co.. With this arrangement water flows from the lower headers in an 
Gear. (5 Figs.) March 29, 1899.—According to this invention upward cron gggene ag tance “thy tr nang went 4 the aoa 
a hoist, such, for example, as an ammunition hoist of the kind — 3 — through sn gel ages ee yee a 
described in the specification No. 3314, of 1898, is worked by two 1 sblpaenin 8 —_ ae neemmenere See So ie 
bevel wheels without teeth, either of which can be brought by ee a _— Tandly ean tones So belie bo thet the 
Fee eee ee eel Wicel he shaft'of a com, | combined headers and water tubes form practically one pieoe 
tinuous-runving motor. An automatic tripper gear, consisting of 
a nut working on a screw thread on the shaft, on which the pair 
of bevel wheels are free to slide is fitted. This nut is prevented 
from rotating, and therefore moves along the shaft as the latter 





























(1) 


revolves until it comes against a spring buffer on one or other of 
the bevel wheels, and carrying it with it along the shaft takes it 
out of contact with the fibre wheel, so stopping the machine, and 
preventing overrun in either direction. An alternative} ~™ ) : 
arrangement is = > neem, in = —_ seed employed, ™ [-AaxSne< os 

which run on a drum driven e motor. The 8 tran eir 

motion to other pulleys, and one belt being crossed enables a fue ny be ——, oot ee ee ees Pr a 
reversing action to be obtained. Thus the motor may be left to | + no aga bog bn od he Sesion os a8 : pemdees be 
run continuously, the belts acting on idle pulleys, but should it be ab the pei v4 of the steer a dingy, 8 Re serge * on Be pean 
desired to communicate s motion to the pulley, either one or | 4) eink dhaniakeabtnetdenh end us the teak there yw 
other of the belts is shunted on to the pulley which is attached to vided. ou wpen which rests the lowest row of tube jensen 
the shaft. The shaft is geared to the winch or worm and worm-/ 1.05 4 further arrangement is illustrated wherein to obtain 











wheel. (Accepted April 18, 1900.) efficient combustion and good evaporative results with inferior 
fuel, each fi te is covered with a firebox of refractory brick- 
SHIPS AND NAUTICAL APPLIANCES. work having its roof made in two parts arranged at different 


levels with a narrow exit opening between their adjacent ends. 
7192. W. D. Priestman and H. Richardson, Hull. | (Accepted April 18, 1900.) “otegy ‘ 

Dredgers. (3 Figs.) April 5, 1899.—A grab dredger constructed 
according to this invention is provided with a winding barrel, a} 1818, F. Rensing, Germany. Water-Tube Boiler. 
spring, which may conveniently be arranged within the barrel or | [4 Figs.) January 29, 1900.—The boiler comprises an upper steam 
otherwise, and a strap or other friction brake. The relatién of | drum and two water boxes arranged vertically, one being fixed 
the barrel, the spring, and the winding chain are such that when | rigidly to the steam drum, the other not being so fixed, but can 

move freely in following the expansion and contraction of a hori- 
0 Fig. anne f zontal group of tubes connecting the water boxes, and arranged 
% cease Lgl above the middle firegrate of the boiler. From opposite sides = 


V Za 






tate with very little friction, the thread guide is not eo li 
overrun, and thus vary the tension on yen, as is the Sooper k.. 
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the yarn is removed direct from the bobbin, and the bobbin caused 
to rotate in the manner hitherto common. (Accepted A pril 25, 1900.) 


11,278. J. H. Bolton. Colne, Lancs. Treating Yarn, 
(2 Figs.] May 30, 1899.—This invention is for treating yarn in 
hank form in continuous succession, the hanks being so arranged 
that they are passed in succession into and out of a vat or 
chamber and can be removed and replaced without stopping the 
ma shine, which is constructed with two or more endless or con- 
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=o the steam drum large tubes branch off, and are 
| j= water chambers arranged to constitute side walls of the boiler, 
— further tubes forming supports for the firebars of the side grates 
LZ Yi of the boiler, connect these water chambers to lower water cham- 
. . | bers. The lower water chambers are connected to the upper part 
| — _Fig.2. 
-= o+seceseee - tere ees eres 
GALLATE ia 
———F 
the grab is in its highest position the op g chain is wound "yt : ' 
upon the barrel, but the spring is unwound. As the grab is : 1 | 
lowered the opening chain rotates the barrel, and, in so doing, ' ; 
winds or compresses the spring. When the grab is lifted the (€ : 
energy stored in the spring operates to rotate the barrel in the be Hi 
opposite direction, and thus to re-gather the opening chain. i! 
(Accepted April 25, 1900.) ‘ # 
897. H. W. B. Branch, Tampa, Fla., U.S.A. Ship’s 
Hull and Keel Cleaning. [2 8.) August 26, 1899.—A 
float or scow carries apparatus by means of which the hulls aud 
keels of vessels may cleaned of barnacles and other matters 
while afloat, a stern propelling wheel being employed to —_ the 
float in proper position against the vessel being cleaned, and side 
ye operated to move the float lengthwise of the vessel. 
A cleaning brush is supported on an iron frame, springs being 
~ ce ee - 
| 
#8) 
~ . oe 
\\_ a G oS at Be 
of the water chamber constituting the side walls of the boiler, by 
tex approximately vertical tubes, in such manner that between the 








connecting tubes and the vertically disposed portion of the side 
wall water chambers, are formed lateral furnace chambers. A 
middle firegrate is et between the two lower vessels. On 
disconnecting the joint between the large tubes branching off 
trom the steam drum, and their corresponding water chambers, 
the horizontal water tubes and chambers to which they are con- 
nected can be removed. In a modified construction the middle 
firegrate is omitted, in which case the lower water chambers are 
arranged to meet, otherwise the arrangement is similar to the one 
before described. (Accepted April 18, 1900.) 


arranged to hold the brush with ite whole surface against the hull 
of wo — . is —— up and down. re con- TEXTILE MACHINERY. 
nec to the frame, and exten over win pulleys are 
operated from winding drums, and a wing-down cable con- | , 11,309. C. Haklo, C. E. Liebreich, and A. Down- 
nected toa further winding drum. In operation the brush, if in | Brough. ea yo ord. Bn ay ding Bobbins. (L Fig.) 
its lowermost position is drawn tpward by the lifting cables, and | May 31, ae a 2 BYOSMOR BAS vod rocks ject the unwinding of 
upon reaching the surface, the arums operating the lifting cables | Y@rn from sta gota or other bobbins, by combining with 
so ulaving the trash dowaueaha "(atoaeel iweiia,eey | yen ae Bs se soeesied frees tan Gombe tay Coveantion ot tae bee 
eo moving the b dows - @ Aprit 18, 1900.) cop or the et is wo aap hong tage a the —, to 
o! e yarn; uawin i yarn from the 
STEAM ENGINES, BOILERS, EVAPORATORS, &o. ym gla Mi bobbin with more uniformity of tension than is 
6720. J. E. Thornycroft, London. Water-Tube | the case when the bobbin is rotated by the drag of the yarn. The 
Boilers. [4 Figs.) March 28, 1899.—This invention relates to | bobbins containing the yarn to be wound therefrom into cops, or 
the kind of steam boiler wherein an roe a pe steam drum is con- | upon spools or other bobbins, are placed in any suitable position 
nected to a lower pipe or vessel by a series of vertical and adjacent | on the frame, and the a for receiving the cops, spools, or 
pipes or headers arranged in pairs, each pair being connected | other bobbins on which the yarn is to be wound, are mounted and 
together by straight water-tubes located ve the firegrate. It rated in the ordinary manner, but instead of drawing the yarn 
will be seen from the figures here reproduced that the water- from the flanged or other bobbin in a manner that the said 
tube. boiler ong Os subject of this invention has the steam | bobbin rotates, there is u; each flanged or other statio’ 
drum arranged in it of the boiler above a lower water vessel | bobbin a rotatable thread guide or carrier arranged in —4 
which communicates with the water space of the steam drum | manner that the thread guide or carrier is caused to rotate around 
jp A age downtake tubes. The vertical headers are arranged | the bobbin, and thus unwind the yarn therefrom without causing 
ie by side between the steam drum and water vessel. the bobbin to rotate. It is stated that by forming the thread 
headers constitute with their connecting tubes one steam generat- | guide of light material and mounting the same so that it will ro- 
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tinuous chains travelling llel over a series of rollers and 


carrying rods or bars at right angles to the chain pin. A number 
of hanks are passed over two of these bars and the bars are 
attached to the travelling chains by specified means. (Accepted 


April 25, 1900.) 
MISCELLANEOUS. 

14,404. W. Mather, Manchester. Apparatus for 
Evapora’ Substances an dering them An- 
hydrous. (2 Figs.) May 17, 1899.—-Borax, cyanide of potas- 
sium, or other su ices, W! by the lication of heat be- 
come more or less liquid and capable of pa taken up in the 
form of a film on the surface of a cylinder, and which, as their 
contained water is evaporated, become again solid and anhydrous, 
is fed from a hopper in a melted state on to a heated cylinder, 
and, when necessary, under a g roll, which reduces it to 
a film of uniform thickness and removes any bubbles it may con- 


Fig. 7. 
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tain. The heat of the cylinder rapidly dispels the contained 
water and the material is removed by a stripping doctor in a prac- 
tically anhydrous condition. The cylinder, in the example 
shown, is heated by gas, and is caused to revolve by gearing, it is 
surrounded by a casing provided with a vapour outlet at top, 
which may have removable sieves so as to catch any of 
the material which may become pulve and carried away by 
the arising vapour. Both casing and vapour outlet may be steam 
jacketed or otherwise enclosed so as to prevent condensation of 
the vapour or gas prior to its leaving machine. (Accepted 
April 18, 1900.) 
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ARCHED BRIDGES OVER THE RHINE.* 
(Concluded from page 680.) 

THE main arches are very much like those of 
the Bonn bridge. Counting, as before, the verti- 
cals from the pier, the wind-bracing lies in the 
plane of the upper members, descends down the 
portal at vertical 1 and passes through the dia- 
gonals of the first panel to the bearings. This 
portal looks less heavy than that at Bonn, as we 
recognise from Figs. 97 and 98, the latter being 
on our two-page plate. Figs. 99 and 100 give 
further details of the girders and wind bracing. 
We do not wish to tire our readers by repeat- 
ing the descriptions which we gave on page 409 
ante. That account will be found clearer when 
consulting these figures while reading it. Fig. 97 
(below) refers to the upper member at verticals 1 
and 2, Fig. 98 shows only the vertical 1. In both 
we see the portal; we further get a good idea of 
vertical 1, of the upper girders of the diagonal wind 
bracing situated in the plane of these girders, whose 
cross-section tapers from the point of intersection, 
and of the angular and lattice cross stiffenings. In 
Fig. 98 the diagonal of the second panel is the 





| Although it was arranged that a tug was not to guide 
more than one long boat through this e, several 
boats were taken in tow at the time Za the very first 
day ; some of them collided with the false work in 
spite of the fender courses, fortunately without doing 
any serious damage. The river police then revoked 
its special regulations, and directed the whole up 
and down traflic through the second opening under 
the leftarch. Fig. 102 illustrates the state of affairs 
at that period. As the old pontoon bridge was still 
in existence, only 600 yards above the bridge, a 
special signal service had to be established to avoid 
collisions. The traffic on the Lower Rhine is con- 
siderable, and the task was not an easy one. 

The architectural decorations are the work of 
Professor Schill, of Diisseldorf, whose design had 
obtained the first prize. The character of the stone 
structure is well shown on the upper part of 
Pier VI. (Diisseldorf side) with its portal (Fig. 103 
above). It is more modern in its general features 
than the architecture at Bonn, but less realistic and 
modern in decorative detail. The central Pier V. 
is crowned with the lion rampant of Diisseldorf. 
The iron structure has practically been left un- 
adorned ; the pleasing iron railings cost alone 42501. 








Fic. 97. A Porta From THE Bripce. 


most prominent feature, apart fromthe portal. In 
Fig. 100 we have the lower boom of the girder, 
with vertical 1 and the lower wind-bracing ; we 
further see half of vertical 0 and the end shoe of 
the lower girder. Fig. 99 shows the lower end of 
vertical 2, with part of the false work. The cut in 
the roadway, where temperature variations may 
exercise their influence, occurs at vertical 4—not 
at 3, as at Bonn. These are the chief differences 
between the arches of the two bridges; the portal 
at Bonn coincides with vertical 2; it will be remem- 
bered at Diisseldorf that it coincides with ver- 
tical 1. 

The erection of the left-bank main arch com- 
menced in July, 1897. By the beginning of Sep- 
tember the arch was almost closed, as our progress 
illustration, Fig. 101, demonstrates. In October 
the arch, with its suspended roadway, could be 
lowered on to the bearing. The process was con- 
ducted as at Bonn (compare page 546 ante). Level 
instruments had been secured on the piers ; the 
accurate distance between Piers IV. and V. had 
further been determined. Pier V. yielded by 6 
millimetres (0.25 in.), measured at the level of the 
roadway ; Pier IV. gave a smaller reading. The de- 
flection increased by a few millimetres in the course 
of the weeks following the operation. These figures 
are very satisfactory. The erection of the main arch 
on the right or Disseldorf bank, was rendered more 
difficult, because a clear waterway, about 50 yards 
wide, had to be left for the down-river traffic, whilst 
the up-river boats steamed under the left arch. 





* The previous articles appeared in our issues of Feb- 
ruary 9, h 16, March 30, April 27, and May 25 





The cost of the bridge proper, not reckoning 
the approach viaducts, amounted to 190,000/. The 
Gute Hoffnungshiitte was represented by the 
manager of their bridge department, Professor 
Krohn, the designer of the bridge. The substruc- 
ture was erected by Ph. Hofmann and Co., of 
Frankfort, represented by engineers Lauter and 
Wendehorst. The Rhenish Railway Company en- 
trusted the superintendence of the operations to 
Mr. Nakonz. 





THE ALABAMA COALFIELD. 


Many considerations have combined during the 
past few years, and especially during the past few 
months, to draw public attention to the coal sup- 
plies of England, not only in their relation to 
domestic consumption, but also to export. While 
one set of men has been declaiming against expand- 
ing ay ange and propounding impracticable sugges- 
tions for limiting the right of producers to seek 
their markets where they will, another has been 
watching the beginnings of serious competition 
from the United States, foreseeing that that com- 
petition will be effective in certain markets from 
sheer weight of economic conditions. 

A steady and growing trade is already established 
in American coals with the West Indies and certain 
of the South American ports, and a few shipments 
have been made to Mediterranean ports, and this 
notwithstanding one tremendous handicap. ‘‘The 
great drawback of the American coalfields,” observes 
Mr. Forster Browne, ‘‘and our chief safeguard in 
regard to their competition, is the great distance 


Atlantic seaboard. Nevertheless, America has made 
rapid strides in the direction of competition with 
this country.” 

How serious is this handicap of inland carriage 
may be seen from Mr. Consul Fraser’s report on 
the trade of Baltimore for the year 1899. Balti- 
more, Newport News, and Norfolk, are compara- 
tively favourably situated as regards the coalfields 
of Virginia, West Virginia, Maryland, and Ken- 
tucky, yet the price of coals at the pit averaged 
from 3s. to 3s. 9d., while the price f.o.b. at these 
ports of lading was about 7s. 3d., and is now close 
on 12s. Notwithstanding this inland carriage rate, 
last year approximating to, and this year exceeding, 
4s. per ton, Pocahontas and other equally well- 
known coals from this district have made their 
way into the island and coast ports of the Central 
and South American littoral. The United States 
Navy report (1896-8) on the efficiency of the various 
coals used by warships, contains two analyses 
of Pocahontas coal, showing fixed carbon 78.98 
and 80 per cent. of fixed carbon respectively, and 
states that 117 out of 123 commanders of naval 
vessels reported that they preferred this coal above 














at which important American coalfields lie from the 





any other American coal. Taken in connection 
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with the detailed reports of the tests, these state- 
ments may be held to demonstrate that these coals 
a as steam coals to the British Admiralty 
coals. 

If now it can be shown that steam coals, 
equal to Pocahontas, of proved adaptability for 
domestic purposes, of tried capacity in the railway 
engine, in the smith’s shop, and in the coking oven, 
can be sent to tidewater at a nominal cost, it will 
follow that from that port will come the American 
competition that shall certainly capture certain 
markets. It is the purpose of this article to 
demonstrate that the State of Alabama will, within 
the course of the next two years, be in an economic 
position, through the port of Mobile, to control 
the coal trade of the West Indies and of the At- 
lantic and Pacific ports of South America. Ulti- 
mate developments may be expected greatly to 
transcend this modest outlook, especially after 
the construction of a canal to the Pacific, but it ig 
sufficient for the purpose to keep within the limits 
of early probable realisation. 

From time to time, attention has been drawn in 
this country to the amazing growth of the coal and 
iron interests of Alabama. This State has leaped 
in the short span of one generation into front rank 
as an industrial State. Its coal production in the 
year 1870 amounted to the nominal total of 
10,000 tons. Its output for this present year 
will bulk 1000 times that amount, 10,000,0C0 
tons; and its yield of iron ore has grown in 
like proportion. It is exceeded by only four, or 
at most five, of the States of the Union in its pro- 
duction of coal and iron ; and its industrial capital 
—Birmingham—claims that, owing to cheapness of 
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production, it fixes the price of pig iron for the 
world. At the present moment, owing to the 
abnormal demand for iron, the State is actually an 
importer of coal for coking, and its energies are 
concentrated on the manufacture of pig. Local 
energies have, in fact, up to the present been 
absorbed in supplying the always-growing local 
demand, though sporadic exportations have been 
made. The Mexican Central alice once awarded 
the contract to Alabama, and the coal was supplied 
vid New Orleans at a heavy charge for carriage. 
But a more profitable domestic market was found, 
and no further attempt was made to obtain Mexican 
business. 

The development of the coalfields must, however, 
inevitably outstrip the development of the iron 
interests, and in the near future there will be a 
heavy surplus of coal for export. 

These reserves will be apparent at the moment 
that a new waterway to Mobile will be open. This 
waterway, of which more will be said further on in 
the course of this article, is the key to the position. 
Without it, the fields would, in all probability, 
never be a great factor in the world’s supply. With 
it, they may perhaps, in the fulness of time, rival 
in renown the great deposits of South Wales. 

Alabama has an area of 51,000 square miles, a 
population exceeding a million and a half, a network 
of railways and rivers, a fine harbour in Mobile 
connecting with the Gulf of Mexico, a climate 
which never stops work, plenty of labour, not high- 
priced, light taxes, and liberal mining laws. 

Its coal lands belong geologically to the great 
coal basin of the Ohio, and exceed 5000 square 
miles in area in the Warrior field alone ; the other 
two fields—the Coosa and the Cahaba—being 
measured in hundreds of square miles only. The 
Warrior is one of the great coal deposits of the 
world, and the extent of its measures and the 
quality and dimensions of its seams have been 
exploited to a surprising degree, considering the 
size of the field, and the fact that it has been scien- 
tifically mined for fewer than 30 years. General 
knowledge of its resources is largely due to the ad- 
mirable efforts of the State Geological Bureau, 
whose scientific experts are constantly investigating 
in mine and field. 

The minimum estimate of measures is 2600 ft., 
exceeding those of the great coal State of Pennsyl- 
vania by 500 ft., and greatly exceeding those of any 
other State. They include between 30 and 35 
seams of coal, of which five have been extensively 
mined. About half the seams are at least 2} ft. in 
thickness, and there are six of 4ft. and over. Esti- 
mates of total quantities are at this early stage of 
development, of course, to a considerable extent 
guesswork ; but Mr. M‘Calley, Assistant Geologist, 
who has reported on this field. estimates that if all 
the seams shall average throughout their whole 
extent a thickness equivalent to that of their most 
accurate and reliable measurement, they will con- 
tain a sum total exceeding 1,000,000,000 tons of 
mineable coal. 

Almost every variety of bituminous coal is to be 
found in the field, and experience has long demon- 
strated the special fitness of certain of the coals for 
special purposes. Some of the seams produce a 
coal which is used almost entirely for coking pur- 
poses, or for smelting iron ore, or for foundry and 
smiths’ work. House and gas coals abound. Some 
of the seams produce a coal high in fixed carbon, 
with little ash or clinker. Actual tests of these as 
steam coals have been few in number, as little of 
the coal has reached the shore ; but where they have 
been tested by the Navy Department they have 
stood at, or near, the top, and private users have 
commended them. 

Some of the coals ‘‘ are soft and of a dull colour, 
while others are hard and bright, and bear trans- 

rtation well ; some, in mning, break out as large 
umps, which do not pulverise in handling, whilst 
others can be mined only as fine coal ; some, on 
weathering, crumble quickly, while others, to the 
naked eye, are not affected for years ; some have a 
face and butt structure ; some in form are cubical, 
while others are columnar and flaggy, and others 
still have no regular forms at all; some contain 
considerable mineral charcoal in thin sheets along 
the planes of stratification, while others are per- 
fectly solid and homogeneous throughout; and 
some are dry and compact coals, though they hold 
considerable free gas, while others are highly bitu- 
minous and cake on burning, or coke well” 
(McCalley). 

Now this great coalfield is cut in two by the 





river from which it takes its name. The Warrior 
river makes its devious way into the Tombigbee 
river at Demopolis, and thence into the Alabama 
river, which flows into the Gulf of Mexico, covering 
in its windings a distance of about 300 miles from 
the coalfield to tide water. The south-western 
boundary of the coalfield is found at Tuscaloosa, on 
the river ; and this town is believed by a succession 
of geologists to stand on the greatest thickness of 
coal measures in the known world. The covered mea- 
sures at Tuscaloosa are believed to be over 3000 ft. 
in thickness, with nearly 50 seams of coal of an 
aggregate thickness of nearly 100 ft. of coal. The 
general dip of the strata of the field is some few 
degrees to the south-west, and as this dip is greater 
than that of the inclination of the surface of the 
country, the measures thicken towards the south- 
west until they become covered with the drift. In 
addition to this small angle of dip, the strata of 
the north-west side of the field have a general dip 
to the south-east, and those of the south-east to 
the north-west, thus giving the basin character to 
the area. This basin is traversed by the Warrior 
river, and the crucially important result of the 
formation is that the cream of the field lies along 
the banks of the river and of its tributaries north 
of Tuscaloosa. The counties of Walker, Jefferson, 
and Tuscaloosa, where lies the bulk of the coals, 
are intersected by a network of rivers and streams 
—flowing into the Warrior—which require little 
aid from the hand of man to make them as effective 
channels of transport as art itself could devise. 

As the coal and iron interests of the State have 
developed pari passu, and as the iron deposits lie to 
the eastward, the large collieries lie some miles to 
the east and north-east of the river, and depend 
entirely on railways for transportation to the 
neighbouring iron deposits. Hence the river por- 
tion of the basin has lain quiescent, waiting its 
turn, pending the time—now close at hand—when 
through Governmental efforts the Warrior river 
shall have become a highway of commerce. Little 
scientific mining has as yet been done along the 
river, and knowledge of the details of the deposits 
is not as accurate and clearly defined as it is of the 
eastern part of the field. Considerable casual 
mining has been done, however ; and there is ample 
evidence that the greatest thickness of coal in the 
entire field is to be found contiguous to the river, 
and that a great deal of it is of a high quality. 
The physical structure is such that it has been 
found easy to identify the various seams, and those 
of proved reputation towards the east are also 
found close to the river. Coal can be seen every- 
where, in the beds of the riversand creeks ; and in 
the steep banks of the Warrior it can be seen for 
distances, seam over seam, in many places 7 ft. 
thick, in others thin, but seldom under 28 in. 

A characteristic formation is to be seen near 
the mouth of the Lost Creek, where three seams 
outcrop in the bank, two above high water, one 
below drainage level. The top seam was exten- 
sively mined up to 1860, when the Civil War 
stopped all colliery operations in the State. It is 
42 in. thick, has an inclination of 3deg., is self- 
draining, and the coal was delivered by gravity to 
barges, which were perilously floated to Mobile on 
freshets. This coal is stated by the Mobile Gas 
Company to be the best it has had for gasmaking. 
Similar references might be made in number, but 
this one is chosen, because it illustrates aptly 
the cheap conditions under which great quantities 
of coal for a long time can be extracted. Figures 
on this point will be given further on, in connection 
with figures showing the cost of transportation to 
Mobile. 

It may be advisable to mention some of the 
seams which have been extensively worked farther 
to the eastward, the coals from which have estab- 
lished a reputation, and which underlie, and are 
mineable in, the river district. 

The Pratt seam, running from 36 in. to 50 in. in 
thickness, averaging close to 4 ft., is the principal 
source of supply for blast-furnace coke. About 
12,000 tons per day are taken from this seam alone 
by the Pratt Collieries, near Birmingham, and four 
other mines towards the south-west and the river 
extract about 6000 tons per day between them. It 
averages about 4500 tons per acre, shows by analysis 
about 62 per cent. of fixed carbon, is cubical in 
structure, and bears transportation well. 

The Newcastle or Corona seam, averaging 7 ft. 
thick and 8000 tons to the acre, is extensively 
mined. It is a hard, bright, clean, cubical block 
coal, free from impurities, and bears transportation 


and weather well. It mines out in coarse lumps, 
exhibiting on planes of its bedding lenses of 


mineral charcoal. It has a large percentage of 
hydrogenous matter and low ash. 

The Black Creek seam covers over 3000 miles, 
and its coal has the highest reputation of any in 
the State. Its average analysis shows over 70 per 
cent. of fixed carbon, and low ash and sulphur. 
Its seam runs about 30 in. thick, and hence is more 
expensive to mine than the usual run of the seams, 
but its tested reputation brings a higher price. 

Further details are unnecessary. It is sufficient 
to say that the immediate vicinity of the Warrior 
river is underlain by many mineable seams, carry- 
ing a fair average quality of bituminous coal in 
most cases, and a highly superior quality in some. 

As has been stated, much of the coal can be 
extracted at a minimum cost by drift mining. How 
great may be the saving in initial outlay will be 
illustrated by recording the capital expenditure of 
two collieries opened last year in the Warrior field. 
In one, heavy hoisting and pumping machinery was 
requisite, and the cost of opening the pit to a pro- 
duction of 1000 tons a day was 21,000/., less the 
value of the coal extracted in the course of develop- 
ment. For opening the other to the same capa- 
city—a drift mine in which which practically no 
machinery was necessary —only 56001. was required. 
In selected places along the river it will be possible, 
with an expenditure of 10,0001., to open up drifts 
which shall produce within six months time 3000 
tons per day for 300 days inthe year. The country 
is heavily timbered with a variety of beautiful and 
useful trees, and timber is available at a minimum 
cost. 

The cost of extraction of coal throughout the 
field averaged last year under 2s. 6d. per ton, in- 
cluding interest on capital and placing on rail. No 
doubt the figures are slightly higher now, as the 
general rise in prices and wages has affected 
Alabama as it has the rest of the world, and the 
abnormal demand for coal and iron has started a 
boom there unprecedented in the history of the 
State. Some of the small iron works established 
there last year have had to shut down lately, as 
they have been absolutely unable to obtain sup- 
plies of coal. 

If, however, the coal owners are paying out more 
to get their product to the surface, they are being 
well paid in their turn. The price of coal at the 
pit mouth averaged last year in excess of 4s. 6d., 
and the net profit thus exceeded 2s. per ton. At 
present writing, colliery proprietors are receiving 
5s. 10s. at the pit. 

Now all this great field of bituminous coal, of 
such good quality, and so cheaply and easily mined, 
would have but little interest for England if it 
were to continue to be bottled up, so to speak, as 
it now is, by expensive land carriage. But the 
cork is about to be drawn ; and herein is the point 
of, and the excuse for, this article. 

The United States Government, more than 15 
years ago, began the work of transforming the 
Warrior river into a safe navigable stream. It has 
slowly progressed with the work, entrusting details 
to the engineer corps of its army. The work has 
been done in a most substantial manner. A 
number of locks have been introduced into the 
river, all of them 52 ft. wide, and 322 ft. long, 
with a depth on the cills of 6} ft., with dams of 
rock-fill type, and iron gates. These improvements 
have progressed so far that, at present writing, 4 
limited southern stretch of the Warrior field is 
already in water communication with Mobile. By 
the end of next year (1901), the head of open navi- 
gation will be some miles further up in the heart 
of the coalfield, and further great stores of coal 
will be tapped. They will be transported to 
Mobile in barges drawing 6 ft., and carrying 
tons. 

The highest of the numberless estimates that 
have been made of the cost of this water carriage 
is 1s. per ton. We may now assemble all the 
figures, and see at what price Alabama is going to 
be able to put coals f.o.b. at Mobile : 


s. d, 
Mining, handling, screening, and placing 
on barges ... i AA we B 
Transportation to Mobile... nad a. 
Unloading and storin bela Se ah 
Management... ee a Bone Bus 
Total 4 04 


Even if the abnormal conditions now obtaining 
in the State continue for some time, and we 





should have to make additions to the above normal 















































































































































June 8, 1900. ] ENGINEERING, . 739 
calculations, the amount would be trifling. The| Taste VIIl.—Cost of Production of Power in Pence per | Tabue IX.—Average Cost of Production of Kectricity in 
result in any case is startling, and cannot be ap-| Unit in London and Provincial Towns (Albert Gay| Pence per Board of Trade Unit in British Lighting Sta- 

roached by any other known coalfield in the world.| "@ C. H. Yeaman). : tions (&. Garcke). 

It is clear that, in the near future, Mobile will be l 
exporting coals at a price with which no American 1896. | 1898. | Cement | Rents, 
or European port can hope to compete. —__—— ———| Year.! which a ed —_ —s — vest 
_ That thriving city, with its fine harbour, foresees] —I'ems. | Average | Average | Average | Average | {ee | Taxes 
its future, and is preparing for it. from from from from | 

| 18 London |68Provincial 17 London |83Provincial | jg9,' gg | 945 | 0.36 0.35 0.81 0.10 
Stations. | Stations. | Stations. | Stations, | jg9¢/ 61 | 218 | 0.26 | 0.28 0.62 008 
THE COST OF ELECTRIC POWER Vee Fae a es Oe — 2 | eS tet Se ee oss 
| le 1898 98 | 179 | 0.25 | 0.22 0.49 0.06 
PRODUCTION Fuel .. ooh. Ob } 0.81 1.05 | 5 | | 
J Oil and waste} 0.19 | 0.18 0.18 | 0.16 ——_--—_ + -- 
By Pamir Dawson. | cee ee oa ee never less than 10,0001. Supposing that the entire 
(Continued from page 704.) Rentand rates; 0.31 | 0.28 | 0.84 | 0.28 Per ne —_— of ctorew ip could have been 
. . e . . . . | ead 
Tne Metropolitan Street Railway Company of |* °°" | the cand on the best ripe —— _——_ “i 
New York operates, in round figures, 210 miles of | Total cost | 3.32 | 3.08 $24 | 2.78 thr con ie a mek na : ag age ae -8- a 
track, which are now made up of 127 track miles FOC MUON POUNGS Sterung in Wie Miwa CxXpendi- 
operated by horses, 60 by electricity (trolley or 
conduit), and 25 by cable. Six years ago, the entire TABLE XI.—AVERAGE OPERATING AND MAINTENANCE EXPENSES IN Penog, witH Various TYPES OF 
system was operated by horses. During 1893, Piants In Amgrica, Boarp or TRADE UNIT GENERATED. 
the Broadway cable (about 10 track miles) was 
started ; and in 1895, 15 more track miles of cable Direct-Coupled Corliss _|Belted Cross-Compound Con- yl soy pars tee 
were put into operation. The Metropolitan Com- Condenser Plants. Units of} densing High-Speed. Units , re’ peed . 
. over 1000 Horse-Power. of over 600 Horse-Power. Units of over 400 Horse 
pany had made several attempts to introduce the ITEMS. : : Power. 
trolley into New York ; but owing to the condition 
of affairs which had previously prevailed there, From To ion To Vol To 
when the electric-light, telegraph, and telephone - 
companies had all their wires overhead, regardless Operation Account. d. a. d. d. d d. 
of appearance, laws had been passed rendering | Supplies: 
the use of even a trolley wire impossible. The} Coal Paes eee 1377 1150 1643 1756 2509 
fear that_ any modification might pave the way for} water % 0078 ols 0000 014g 0139 e190 
the general reintroduction of overhead cables and] 6), crease, and waste ek se 008? 0008 mn | ee poe 
wires rendered repeal impossible. After careful Sellers, cogines, and pug salt | 
investigation and expert advice, during which RS RT A ee irr ieee er nea 0011 =| «= .0016 .0034 .0049 .0043 .0062 
surface contact and accumulator systems had to] Electrical department, supplies f 0017 .0024 .0042 .0060 0063 .0090 
be rejected as unreliable or inefficient, it was] Labour: | 
resolved to si down a gmt ~— —_ he Engineers, oilers, and wipers : 0325 | 046 0883 0976 0440 .0629 
oa mga the. ane rene 1 aE ORO : — | = = st — sage 
. Pa ; Electrical department, labour 0171 0259 034 0495 03% : 
could at once be installed without expensive . : gapdne bis i — ams 
alteration. Maintenance Account. | 
The success of the conduit is to be traced to they Supplies : | 
- Buildings ss és ae és | BS .0002 0003 ea Ld 
Taste XII.—Cost of Fuel and Water Consumption ina} Boilers ..  ..  .. +2 ews .0003 .0004 0029 .0042 .0021 .0030 

, mony English Traction Plant. ia Engines and pumps, sundries .. ..) 0016 =| ~~ .0024 0082 0046 £009 0014 

Inits g me a os ee 2, . ‘ 

ivan aa and Siete saath 1.0s6d. Electrical department, supplies .. 0006 | 0008 .0001(0) .0001(0) .0012 .0018 

Coal consumption, pounds per kilowatt = Ib. Labour : | 

Oil. 8. d. gallons Tdi ; r 

Engine @ 2 3 ee oe a 104 aaa = Bis 4 -0005 -0008 -0008 -0012 

Vacuum ,, 3 0 ; Boilers .. * e® 0029 | 0042 0088 .0126 0011 0016 

Valsoline ,, 5 0 2 ar a * . 

Water }, 0 6} per 1000 gallons .. 102,000 Ragin ans peede, saaenes --] 0048 0062 0108 0155 0017 0025 

Coal gle gy. EE as -- 45 tons 14 _ Electrical department, labour .. e -0010 0014 0003 0005 0011 0016 

3 qrs. 7 Ib. } 

Waste 5 0 Résume. 

eedadtine sic Cost of operation .1938 2751 2876 4112 .3099 4402 
Week Ending November 25, 1897: os Se a 0112 .0162 0271 .0390 .0081 .0110 

Units generated .. ee as S 17,388 cE igcres 

Total generating expenses... 69l. 11s. 10d. Total cost of power .. -2050 | - 2013 3147 4502 -3189 .4528 

Cost per Board of Trade unit.. 0.9605d. } 

Coal per unit : ee ue 9 Ib. 

Water ae 7.8 gals. 

Wages sy, ie la ede Be A 231. 10s, Od. TABLE XIII.—Cost or Propvorion AND CoaL, WATER, AND Orn, CONSUMPTION AT PowER 
Week Ending November 12, 1897 : Station oF METROPOLITAN ELEVATED, CHICAGO. 

Units generated .. yee a e 18,768 Ib. | | | | | 

Total generating expenses 761, Os. 1d. Monthly | Cost or ExgcrricaL OurrutT PER KiLowatt-Hour—Pence. |Gallons of Gallons of| Pounds | Pounds| »,,,, 2 

Cost of Board of Trade unit ss 0.972d. | Output | Cylinder | Lubricat- eft: @ of 

Coal per unit ax .. 9.421b. 79 tons Month, | = | l l Saal Oil per jing Oil per} Water |Fuel per Fuel 

Water ,, 7.72 gala. 14,500 gals, sx | Hilowatt | uct, | Labour.| Oil Waste, | Water. | Repairs, | Total. |Kilowatt-| K:lowatt- | Pound | watt- ton. 

used = a ie; 4 a4 | Hours. | Hours. jof Coal.) Hour. sag 
Rate of Wages. pena January 2,070,587 | .166 | .061 | .08 | .o12 00 | 25 | 8 | 5.82 3.84 | 1.75 
Chief ale 4100 February ..| 1,605,472/ .193 .081 O11 012 | .020 | .826 | 66s | .282 5.68 4.22 
Three Assistants bs rs. : March.. _..| 1,088,885) .188 | .118 013 .013 016 =| 4842 | 72 | 424 | 6.69 | 4.46 | 2093 
ree & ers 
am. 100 September ..| 1,538,109| .140 | .075 .010 £10 .010 245 | 440 | 1.44 5.60 | 380 | 711} 
two Boys... 1 6 0 November ..| 1,852,026| .165 | .067 .009 .009 018 | 263 | 4.08 | 1.76 4.62 | 383 | 82 
Man on elevator .. eo Fo oS | | | 
W, n Average for | | | 
Wages 2. o 5 months. | 1,681,006 | 0.170 0.079 | 0.01 0.011 | 0.015 0.285 | 2182 1.835 | 5.28 | 3.85 
Waste 0 5 0 
> 9g 3 ’ ot Kind of fuel —bituminous, 
oal., ice oh tap Ae 44 
Percentages of Cost. TABLE Te Cost f Gevating merged Foy for | ture would have been effected. Only in a case like 
Wages 31.58 per cent. Traction Purposes for 10,000- Kilowatt mt (Estimate |the one which presents itself in New York, and 
Oj § , A  eneg ’ 
? ya of H. F. Parshall) in One and Four Stations. : where the traffic is so abnormally heavy, would 
Water a Chia bes Wena Posey tel very such an on have been possible. It must 
ela a per Board of ‘Trade Unit, Five | not be overlooked that the construction of a conduit, 
December, 1896 : Items. Zrade Unit, One separate Stations | besides at least doubling the total capital expendi- 
Coal... ‘ wo ha Se ee oes Kilowatt Units. watt and 800 ture, entails an enormous amount of annoyance to 
nite generated sess. wal’ ga nv ie 48, PPG Elke Nie tei Kilowatt Jeli a city during its construction, as the people of 
0a. env y . . *. . 
March, 1897 : Water at 4d. per 1000 gals. 0.0082 0:0108 Brussels, Berlin, and New York now know to their 
Coal — om Qrs. Oil, waste, and supplies .. 0.0088 0.0110 cost. The New York results are of the utmost 
Se OR ee Te ape EME 2 Labou salt haa Pr ssaey Ga .2000 : : ‘ 3 
Units generated ©. 1. T. 11 MY ggaes” | Matotenamce tons? azn | Yalue in compating horse, cable, and electeio con 
Sat .. 16 motor cars in Depreciation, interest, in- uit systems, as all three are owned and run by one 
Saturday PE odecany as surance, rates and taxes 0.2081 0.3254 company. 
- y os motors , — meee : . 
ers from mid-day ems Se Gee 0.7367 It must not be forgotten that conduit lines are 
ite woke on, : : eae : : new, while the cable lines have been running some 
Unite ge nerated ce abe ullpstl: Bc arnt ppd splendid way in which it was built, and which cost | years. The somewhat unexpected result is obtained 
Coal., Ce sai agaces 8 tons as much as 40,000). per mile of single track, and | that the electric car-mile only costs 62 per cent. of 
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the cable car-mile, although the cable in this instance 
is working under most favourable conditions. The 
chief items responsible for this result are repairs and 
maintenance of cable, greater cost of keeping rolling 
stock in repair, owing to — caused by grip, 
greater cost of power, the cable requiring nearly one- 
third more power than the electric system, greater 
damages due to accidents to people and property, 
greater cost of transportation (due, in one parti- 
cular, to car lighting, which, in the case of the 
electric cars, is included in the motive power) ; and 
finally, to the expense of keeping the various pulleys 
over which the cable runs oiled and in good working 
order, these all being moving parts, which in the 
case of an electric conduit, do not exist. 

Table VIII. gives the cost of producing electric 
energy for lighting purposes, according to Mr. 
Yeaman, in London and the provinces. 

Table IX. is given by Mr. Garcke as representing 
the proportions of the various items of prime cost 
of power, so far as electric lighting stations are con- 
cerned ; and it will be noted that in all cases the 
cost of power is far higher than is the case where 
power is generated for traction purposes. 








It will | 


Triphase Generator 











therefore, be of interest to examine the Tables on | is byno means as economical as it might be, besides 
page 739, based on actual results obtained, and also to not being one of the most modern ones. The coal 
compare the estimates of some well-known traction | used is neither particularly good or cheap. Never- 
engineers. Table X. gives the estimates of Mr. H. | theless, comparing it to the data given in Table X., 
F. Parshall, as submitted by him to the tramways | which refers to the most modern and to a neatly 
committee of Glasgow and its manager Mr. John | ideal plant, the results obtained are not far removed 
Young. It shows the advantages which Mr. Par- | from those which it is expected will be obtained 
shall expects to gain by the use of large stations and | in the new Glasgow plant. 
polyphase high-tension currents. The results given (To be continued.) 
in the Tables, taken from actual practice, entirely 
confirm the views expressed by him. 

Table XI. is of interest, and is the result of the 
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comparison of a large number of American power THE BERLIN TECHNICAL HIGH 


stations; it gives the average range of all the) SCHOOL. : : 
various items which make up the Table cost of a| THe centenary celebration of the Technical High 
Board of Trade unit. It is hardly necessary to call | School at Berlin, to which we drew attention in 
attention to the great economy of large slow-speed | our issue of October 27 last, was not only an oc2a- 
direct-connected units over all other ones as shown sion for grand speeches, the unveiling of busts, the 
by this Table. | bestowal of honours, and thecreation of a new degree, 
Table XII. gives the results obtained in a small | —the doctor of engineering—a distinction which ap- 
recent British installation put in by the author. plied science and technical colleges claimed as 4 
Table XIII. gives some very interesting figures right by the side of pure science and universiti«s. 
realised at the power station of the Metropolitan | More stipends were founded, not as scholarships for 
Elevated Electric Railway at Chicago. This station | intending students, but to enable students who have 
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alieady shown ability and reliability to make special 
studies at technical centres inland and abroad, and 
a fund was started to be applied in the interests 
of industrial science ; at the opening ceremonies the 
fund amounted already to 75,0001. Further, papers 
of general scope were read, and reports had been 
prepared. Among the latter are two quarto 
volumes on the ‘‘ Engineering Laboratory of the 
Technical High School, and the Work done in it,” 
® mpiled by the chief of that department, Pro- 
fessor E. Josse. We are greatly obliged to the author, 
Who has sent us copies of these reports ; for the 








matter which they contain is highly interesting, 
and the books are worthy of the occasion. The two 
volumes, together of 121 pages, which have been 
published by R. Oldenbourg, of Munich and Leipzig, 
are admirable speciméns of typography, and are 
copiously illustrated by excellent engravings in the 
text. ' 


Tue ENGINEERING LABORATORY. 


When the establishment of an engineering labo- 
ratory was resolved upon in 1895, there were—in 
Professor Josse’s opinion—none but modest models 
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to imitate and improve upon, as the physical char- 
acter predominates even in the engineering labora- 
tories of the United States. The aims of the new 
institute were to be both instruction and research ; 
and the steam engine, particularly in its thermal 
relations, was to be the foremost subject of study. 
The large engines were not to be idle, and they 
have been coupled with dynamos, pumps, com- 
pressors, &c., rather than with brakes. In addi- 
tion to steam power, electric, hydraulic, and pneu- 
matic pore are at the disposal of the students. 
Only the large engines are permanently mounted. 
The smaller engines, which can be replaced without 
incurring high expenses, come and go. The founda- 
tions are.especially arranged for this purpose, and 
the students. learn how to mount and erect engines. 
The laboratory is, in fact, as much an erecting shop 
as a testing laboratory. 

The original grant would have sufficed only for a 
hall, 20 metres in length and 10 metres in width 
(66 ft. by 33 ft.), situated in the park of the col- 
lege. The embarrassing munificence of Professor 
A. Riedler, who presented the college with several 
large engines, for which there would not have 
been room in that hall, helped Professor Josse to a 
larger building. He proposed to make use of these 
engines for lighting the college, and found the 
authorities ready to increase the grant, as the whole 
scheme was now more promising, and to consent to 
a building 55 metres (150 ft:) in length. The 
width could not be altered, but an annex, 26 ft. 
wide 69 ft. long, has been added to the front. We 
need hardly mention that Professor Riedler is not 
the only benefactor. There is no railway siding, 
but the large trucks can pass through the gates on 
both sides of the building, and the heavy pieces are 
taken up by a travelling crane. The main entrance 
isin the annex, in which we also find the offices 
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and rooms for the attendants, and the accumulator 
batteries in the basement, and the magazines on 
the upper floor. The steam-heater pipes are also 
in the basement ; a separating wall has been built 
to keep off the vapours from the electric batteries. 
The hall proper has no basement. All the pipes 
are easily accessible. The foundations and flooring 
are in cement; in some parts, between the conduits, 
the cement is inlaid with laths, which makes a 
very substantial and firm flooring, on which the 
students mount their little portable tables. 

The three boilers and repair shops are in the 
boiler-house of the college, about 250 ft. away. 
The Paucksch boiler has two internal furnaces, 
composed of sectional rings of varying diameters ; 
the large Heine water-tube boiler, a gift of the 
firm of A. Borsig, is fitted with a Frohlich smoke- 
combustion device, the small Heine boiler with 
an Axdorfer gas pre-heater. The steam pressure 
can be raised to 256 lb. per square inch. The water 
separator of the main steam pipe to the laboratory, 
is situated in the laboratory itself, with an expan- 
sion stuffing-box just before it. The superheater, 
system Schworer, is placed in the annex. The 
water is taken from the town mains, various 
wells, and a mammoth pump, to which we shall 
refer lower down. 

The quadruple-expansion engine (two interme- 
diate pressure cylinders) of 220 horse-power and fora 
steam pressure of 18 kilogrammes (256 lb.) was built 
by the Stettin Company ‘‘ Vulcan” in vertical marine 
engine fashion, to the design of Professor Josse, and 
works with a surface condenser. The stuffing boxes 
were supplied by the Philadelphia Metallic Packing 
Company, the water separator by Holdenand Brooke. 
The slide-valve gear is of the Klug type, and an 
auxiliary slide feeds steam direct into the second in- 
termediate-pressure and the low-pressure cylinders. 
The automatic governor requires special power, for 
which purpose an hydraulic cylinder has been pro- 
vided, an electric motor having proved unsuitable ; 
the governor can be replaced bya handwheel. In 
testing, the engine is also worked with triple or 
double expansion, by cutting out the high-pressure 
or one of the intermediate-pressure cylinders, which 
can be done in several ways A report on these 
experiments is promised, The second engine, a 
150 horse-power triple-expansion engine, from 
the Gérlitz Engine Works, is coupled with the 
Schwoérer superheater, and fitted with different 
Collmann valve gears for the first two cylinders. 
The dead spaces can quickly be measured after re- 
moving the admission valves. The third, horizontal 
60 horse-power engine, also built by the ‘‘ Vulcan” 
Works, near Stettin, resembles the engines 
of the water works at Stralsund, but has been 
modified for experimental purposes. The laboratory 
further possesses a compound portable engine, pre- 
sented by Rudolf Wolf, of Buckau-Magdeburg, a 
40 horse-power high-speed vertical engine from the 
‘* Vulcan” Works, various smaller engines, a double- 
acting feed pump from Klein, Schanzlin, and 
Becker, another feed-pump, the gift of Weise and 
Monski, of Halle, and other auxiliary machinery. 

Among the pumps we notice a differential pump 
built by the Breslau Company, late Ruffer, to the 
designs of Professor Josse, with two sets of 
plungers to serve both as an ordinary and hydraulic 
pump, with windows in the barrel, exchangeable 
ting valves, sume new rubber valves, and sets of 
steel ring plates for producing a throttling resist- 
ance. There are also an electric centrifugal pump, 
the mammoth pump to be mentioned later, and 
various small pumps. Further, a Riedler hy- 
draulic motor, a Pelton wheel, a Westinghouse com- 
—_ (steam power), & compound compressor, & 

lowing engine, a blower from Sulzer Brothers, 
but no pneumatic motors. The electric transmis- 
sion of power is entirely by continuous currents, 
because their measurements are simpler than with 
triphase currents, which would otherwise have 
been preferred ; electricians are not to be trained 
in this department of the college. 

Professor Josse, the chief of the laboratory, has 
under him one engineer, five stokers, four ma- 
chinists, one electrician, and four men. The 
laboratory receives about 750/. annually for oil, 
repairs, renewal of lamp carbons, and general 
renewals also of machinery ; in this respect the 
liberality of special firms is probably reckoned upon. 
The chief expenses, coal, gas, water, salaries, &c., 
are borne by the college. The course of instruction 
comprises three years, or in Continental language, 
six semesters. Practical work begins with the 
third semester and the students work in groups of 





five or six. The college has for some years been 
unable to accommodate all the young engineers 
who desire admission. The general plan is to set 
problems for practical solution. From the sum- 
mary of the course of studies, we gather that par- 
ticular attention is paid to the thermal aspect of 
engineering problems. 


THERMAL EFFICIENCY OF STEAM ENGINES. 


Among the researches carried on in the labora- 
tory, the successful experiments to increase the 
thermal efficiency of the steam engine command 
the highest interest. A great deal of the heat 
—- to a steam engine is lost in the exhaust, or 
in the water of condensation. Many attempts have 
been made to utilise this latter heat by the help 
of some liquid of low boiling point whose vapours 
could afterwards perform additional work. Gott- 
lieb Behrend and Zimmermann have worked in 
this field for the last ten years, but had so far failed 
in their practical trials, much to the satisfaction of 
their numerous critics, who questioned the prin- 
ciple of the idea. Not discouraged, they induced 
Professor Josse to take up the problem ; and the 
report which he now presents, after three months 
of experiments, is very remarkable and promising. 
He had a condensing engine built by the Berlin 
Engine Works and Foundry, late J. C. Freund. 
The steam passes from the low-pressure cylinder 
over a surface-condenser coil, in which liquid sul- 
phurous acid circulates. The steam is condensed, 
and the sulphurous acid heated to a temperature of 
65 or 70 deg. Cent. (149 or 158 deg. Fahr.), and 
evaporated, the vapour pressure of the acid rising 
to 11 or 15 atmospheres (156 Ib. or 210 lb. per 
square inch). These vapours do work in the 
cylinder of the ‘‘cold-vapour engine,” which 
they leave at a temperature of 15 deg. Cent. 
(59 deg. Fahr.), and a pressure of 2.8 atmo- 
spheres (40 lb.) We give round numbers; the 
exact values can be seen in the descriptive 
account which is illustrated by diagrams. The 
escaping sulphurous acid is condensed again in a 
surface condenser, cooled with water, and pumped 
back into the coil of the first condenser, which 
therefore serves as evaporator for the second, the 
cold-vapour engine. Thus the process becomes 
continuous. The chief dimensions of the two 
engines were : 


Steam Engine. 

Diameter of high-pressure cy- 
linder : ‘as Se ... 340 mm, (13.4 in.) 

Diameter of low-pressure cy- 
linder_... 3 ies .- 530 ,, (20.9,, ) 
Stroke si - ie re eee |S ae | 

Cold-Vupour Engine. 

Cylinder, diamete’ ins ee eS 
Stroke sc ~ 5 gg TAD a3: 


The speed of the former, 41.5; of the latter, 77 revolu- 
tions per minute. 

The arrangementcould certainly be improved upon 
in several respects. Yet the power developed by 
the new combination has already been increased by 
56 per cent. of the original value. It is clear that 
the advantage will be the greater, the greater the 
steam consumption of the engine. The original 
engine consumed 8.6 kilogrammes of steam per 
horse-power per hour, and the combination yielded 
one horse-power at the expense of 5.5 kilogrammes 
of steam. But it must not be thought that the im- 
portance of the experiments is confined to wasteful 
steam consumers, which we might cure in some 
other way, or simply avoid. Suppose a central 
station of 3000 horse-power capacity, in which the 
generation of 1 horse-power requires 7.5 kilo- 
grammes of steam per hour. The addition of that 
condenser and of the cold-vapour engine will help 
us to 0.5 horse-power for every 7.5 kilogrammes of 
steam, 1500 horse-power altogether. If we have a 
better-class engine which is satisfied with two-thirds 
the amount of steam, we should still have a gain of 
1000 horse-power. But in mining districts the 
former figure might frequently be realised. The 
cold-vapour engine does not require any attendance, 
and special difficulties have not been experienced. 
Ammonia, and also acetone and benzene, might 
answer equally well as sulphurous acid. Prefer- 
ence was given to the latter, because the cylinders 
in which it works do not need lubrication. 

It must not be forgotten that Behrend and Zim- 
mermann enjoy patent rights for their system. 
Nobody will grudge them success, however, after 
many years of disappointments. And those disap- 
pointments may not be over yet ; for we must 
wait for further investigation and experience. 





In any case, the experiments of Professor Josse 
deserve careful attention, as they appear to indicate 
that under certain conditions a substantial advan. 
tage can be gained by adding a cold-vapour engine 
to a central condensing plant. It must be borne 
in mind, however, that the proposal is by no means 
new, and further practical difficulties may yet 
present themselves. Single engines would not 
profit so much as large installations. 

We pass over experiments on high-speed pumps 
and their behaviour at increased speeds, and on a 
high-speed air compressor supplied by A. Borsig, 
and fitted with new valves designed by A. Riedler 
and Stumpf, not because these trials lack in interest, 
but because they cannot profitably be explained 
without entering into greater detail than we can 
afford space for here. 


Mammori (Pox.e) Pumps. 


The mammoth pumps, to which we finally come, 
are better known in this country as American 
Pohlé pumps, and in France as émulseurs. Pro- 
fessor Josse traces them back to Léscher, who in 
1797 already investigated and applied the method 
of raising liquids by feeding compressed air through 
a small pipe into the well pipe. The Pneumatic 
Engineering Company of New York, the Paris 
Compagnie de l’Air Comprimé, and the Berlin- 
Tegel firm of A. Borsig, among others, make a 
speciality of this application of compressed air. 

he latter firm has already supplied more than 130 
large mammoth pumps. An inquiry into their 
working and their efficiency, based upon experi- 
ments conducted at the college, and at various 
installations, will, therefore, have a general 
interest. 

The pump requires a comparatively deep but by 
no means large well, into which the water-pipe dips. 
Along the latter runs the air-feed pipe, of smaller 
section, which in the Borsig pump ends at the 
bottom of the water pipe in a ring, so that the air 
enters radially from all sides. The shape of this 
nozzle is important. When the air-feed is turned 
on, which, in the Stendal sugar works, where hot 
water has to be raised 14 ft., is done automatically 
by a float, the water rises in the pipe, being lifted 
up by large bubbles, occupying the whole section. 
After a while we find the column turned into an 
emulsion with large and small air bubbles, and the 
water discharge is, therefore, intermittent. To 
get over this feature, a German firm, not named, 
has introduced a corrugated well pipe, whose hori- 
zontal sections are circles of alternatingly small and 
large diameter. The corrugations are to prevent 
the sliding back of the water ; when a large bubble 
escapes, the water column moves with a diminished 
speed, as if it were sliding down. 

The acting force is really the water outside the 
pipe, which has a higher density than the mixture 
of air and water, and to raise the liquid to a certain 
height requires 3 certain depth of immersion. 
Hence the necessity for deep wells. The advan- 
tages of these.air-lifting pumps are that the pump 
proper has no valves at all; so that sandy and 
muddy water, and also hot water and acids, can be 
dealt with, and great heights overcome, provided 
we have wells of sufficient depth. The great height 
of lift is one of their chief recommendations ; their 
great simplicity and low price another. 

The well at the college has a depth of 30 metres 
(about 100 ft.), and a diameter of 156 millimetres 
(6.14in.) only. The three well pipes experimented 
with had all the same height—120 ft. The corru- 
gated pipe had major and minor diameters of 78 
and 70 millimetres (2.76 in. and 3.07 in.) ; the two 
mammoth pumps had the same diameters, respec- 
tively. The corrugations did not appear to con- 
stitute an improvement. For whilst the smooth 
Borsig pipes yielded a maximum efficiency of 44.5 
per cent., the others gave always lower values 
and did not exceed an efficiency of 25.6 per cent. 
It must’ be pointed out, however, that in the corru- 
gated pipe the air was introduced simply by 4 
small pipe bent to the shape of a J. In compara- 
tive tests it resulted that the Borsig pipe, without 
its ring nozzle, remained superior with the ordinary 
amount of air feed; when more air was forced up, 
in order to raise more water, the efficiencies became 
equal. 

The experiments conducted at the college, and, 
further, in Glogau, Zwickau, and at other places, 
are more easily expressed by curves than in words. 
The immersion depth of the well pipe should be 
about the same as the height to which the water is to 
be raised, and the ratio should not exceed 3: 2. The 
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greater the height, the more air we want, of course. 
But it is, in general, advisable to keep the air 
supply low : we do not profit much by trying to 
force the yield. When 265 litres (58 gallons) of water 
are wanted per minute, we should supply 1.665 litre 
(0.36 gallon) of air, reckoned at atmospheric pres- 
sure, per litre (0.22 gallon) of water ; when we 
want 400 litres per minute, we should increase the 
air feed to 2.5 litres. The speed of the water 
column should not go much beyond 6 ft. per second. 
Large-size well pipes offer little advantage. The 
78-millimetre pipe yielded only 1.2 per cent. 
more water than the 70-millimetre pipe, although 
its section is by 20 percent. greater. The com- 
pressed air pump realises, on the whole, perhaps, 
the same efficiency as the pneumatic motor. But 
it is less expensive, simpler, and claims far less 
attention than pneumatic or electric installations. 
Its popularity for many situations may hence be 
expected to spread. 

In repeating our thanks to Professor Josse, we 
can only express the hope that we may soon have 
in this country an engineering laboratory in which 
such work and such instruction can be carried on. 
Meanwhile, the rising Ziirich engineering laboratory 
will further tempt our ambition. 





THE WAVERLEY STATION, 
EDINBURGH. 
(Concluded from page 248.) 

WE conclude this week our series of illustrations 
of the new Waverley Station at Edinburgh, ‘of the 
North British Railway Company, by reproducing 
on page 752 drawings of some of the interesting 
details of the footbridges across the station and of 
their connections with the roof principals, while on 
page 744 we give a general view of the station in course 
of reconstruction and of the magnificent booking hall 
on the main platform. There are four footbridges. 
Two of them extend right across the station from 
the old town or Market-street to the new town, one 
ending at Leith-street, and the other going prac- 
tically to Princes-street. One of these, the Jeffrey- 
street bridge, is a public thoroughfare, and has no 
connection with the station. It is at the east end 
of the station, and is at a high level—about the 
height of the station roof. The other is under the 
main station roof, but extends also over the sub- 
urban platform verandahs, and has steps to each 
of the platforms, and while connecting the plat- 
forms, it constitutes additional entrances and exits 
to and from the station. This bridge abuts on the 
station buildings on the main line platforms, and 
from this point there has been built over the 
bridge, a gangway communicating only with the 
new hotel. The location of these bridges will be 
seen by reference to the plan given on page 248 
ante, as well as the position of the short bridge 
from the mail-room in the station buildings to the 
post office. 

The station footbridge, which affords communi- 
cation between all the platforms and to the old 
Waverley steps leading direct to Princes-street, 
has a total length of about 560 ft., and is composed 
of lattice girders 11 ft. deep in spans ranging from 
37 ft. to161 ft. The girders are placed at 16 ft. 6 in. 
centres, and: are carried on cast-iron columns. 
The flooring consists of Hobson’s curved plates, 
covered with concrete and granolithic paving. An 
ornamental wrought-iron railing is carried’ along- 
side each girder and forms a parapet or guard 
between the lattice bars. 

The main roof of the station over this foot- 
bridge on the south sidé of the station buildings, 
is carried on the footbridge girders by hog-backed 
lattice cross- girders placed on the top of the 
bridge girders, and on these rests the main roof 
girder at this point, and also the ends of the roof 
principals. From there to the north corner of the 
station building, the west side of the hotel gangway 
forms the roof girders, on which the roof principals 
abut about two-thirds up. Wood and glass on the 
top and sides encloses the portion of the footbridge 
from the south station wall to Market-street, cross- 
ing the suburban lines, over which the roof is of 
the verandah type and only covers the platform. 

The gangway to the new hotel is carried on top 
of the station footbridge. The portion adjoinin 
the office buildings is supported (on the west side) 
~that furthest from the walls--on the footbridge 
girders by Y-supports, formed of double L’s. On 
these there is fastened a channel bar 12 in. deep, 
Which carries Hobson’s floor plates ; at the ake 


by a channel bar bolted and checked into the 
masonry. The sides of the bridge, or gangway, 
are framed with timber and glazed, but at intervals 
of 12 ft. double L’s are carried up from the Y's 
already mentioned, and on these rest the ends of H- 
beams, the other ends being let into the wall of 
the building. These H-beams form cross gutters 
of the roof of the gangway, and they also carry 
the ends of small principals, thus forming a ridge- 
and-furrow roof, which is glazed with Helliwell’s 
patent glazing. The floor is of steel plating and 
oak. North of the station buildings the gangway 
is carried by side girders of the lattice type, 
of 100-ft. span by 11 ft. deep, with H-beams 
forming cross-girders, carrying joists and an oak 
floor. This portion of gangway (illustrated by 
Figs. 140 to 145) is also covered in by timber work 
and glass. North of the offices the roof principals 
abut at different levels, as shown in Figs. 140 and 
141. Near the north end of the hotel gangway the 
roof has a very flat slope against the hotel wall, as 
shown in Fig. 142. 

Jeffrey-street footbridge—the high-level bridge 
for the use of the public, and without connection 
with the station platforms—has a total length of 
about 600 ft. in spans varying from 50 ft. to 90 ft., 
mostly 7 ft. deep. The portion at the north end 
is carried by stone piers until it reaches the line 
of the north station wall, which, at this point, 
has a gap in it of 145 ft. in length. This gap 
is spanned by a hevy lattice girder weighing about 
80 tons, which carries the roof and footbridge 
girders. This girder can be seen on the right 
side of the engraving (Fig. 149), and beyond it 
a part of the Jeffrey-street footbridge. The gra- 
dients in this north portion of the footbridge are 
about lin 7 and1linil. The bridge then enters 
into the main station roof (Fig. 146), and is carried 
on lattice cross-girders between two of the main 
roof girders, which are strengthened for the pur- 
pose. The width of the bridge here is 13 ft., and 
it is entirely enclosed by timber and glass. The 
portion across the station is level. This extends to 
the south station wall, where the footbridge is 
again uncovered. This (the south) portion consists 
of four spans with three intermediate piers of 
steelwork. The girders are 7 ft. deep, lattice 
pattern, and are 14 ft. 6 in. centres. The gradient 
here is 1 in 40. With the exception of a portion 
at the north end, which is of Hobson’s flooring, 
the whole length of the floor is formed of plain 
curved plates stiffened by T or L bars, and covered 
with granolithic pavement. 

The station walls, which, with the booking- 
offices, &c., were built by Messrs. G. and R. 
Cousin, Alloa, formed no inconsiderable part of the 
work. On the north side there is a retaining wall 
along the back of the Waverley Market, the new 
Hotel, and the General Post Office, and beyond that, 
eastward, the ordinary panelled station wall, broken 
at one part for a loading bank. Here the roof is 
carried on the large lattice girder previously men- 
tioned, which is 149 ft. long. This, as we have 
already said, is shown on the engraving on page 
744 (Fig. 149), which illustrates the whole station 
in course of reconstruction. This view shows the 
panelled walls north and south of the station, the 
roof in process of construction, the North Bridge 
completed, with a corner of the station buildings 
showing through the span on the right, the General 
Post Office is to the right; and just over it the 
top point of the Scott monument in Princes-street, 
and in the distance the historic castle over against 
the western gardens. 

The wall on the south side divides the main and 
the suburban stations. It rises 27 ft. above rail 
level, including the parapet, which is 4 ft. 6 in. 
high." The foundations are of concrete, and the 
walls at bottom are 2 ft. 6 in. thick, stepping out to 
3 ft. 6 in. at the pilasters, which form panels of 37 ft. 
6 in. divided by three semicircular smaller arched 
panels, as shown on the engraving. The panels 
are 18 in. thick. There is an ornamental cornice 
on each side of the wall. 

Where the pier of the North Bridge breaks the 
line of the south wall, as shown in the engraving, 
opportunity has been taken to construct on the 
top of the wall a water-storage tank, which is 
101 ft. 6 in. long, 20 ft. in width and 9 ft. 6 in. in 
depth. It is built of cast-iron plates, with heavy 
flanges and strong bracing inside. A large part of 
the tank overhangs the wall, and is supported by 
three web girders and rolled beams 4 ft. apart. 
The total height from rail level is 28 ft. 4 in. 


brackets bolted on the face of the station wall; but 
on the south wall, owing to there being main line 
traffic on one side ce suburban traffic on the 
other, the signal cabin is carried through the wall. 
In all cases the cabins have steel framework and 
wooden boarding. The brackets are of cast iron, 
of 14-in. metal, and the north cabin projects 11 ft. 
from the face, being tied back with 2-in. bolts ex- 
tending through the wall. 

We have in our introductory article referred to 
the water supply, signalling, &c., and to the goods 
department at the extreme east of the station, for 
which Messrs. James Young and Sons, Limited, 
Edinburgh, were contractors, as well as for large 
street diversions, and to the other equipment of 
the station ; and may now conclude with a refer- 
ence to the station buildings. 

These buildings, designed by Mr. Raithby, chief 

architectural assistant to Messrs. Blyth and West- 
land, are situated on the main platform and 
opposite the two cab ramps. They form a rec- 
tangle of about 225 ft. by 160 ft. in width, and 
contain the main booking hall, with office in the 
centre, refreshment-rooms, general offices, &c. The 
booking hall is entered from the front through two 
large doorways ; it has also wide passages from the 
north and the south, and two towards the east. The 
hall is illustrated by Fig. 150, page 744, which shows 
its handsome appearance. The booking office in 
the centre is a splendid piece of cabinet work, and 
the mosaic floor, the ornamental stonework, oaken 
roof, and stained-glass dome makes a tout ensemble 
not unworthy of ‘‘the modern Athens,” as Edin- 
burgh is fondly called by its citizens. The build- 
ings beyond the hall are three storeys in height 
above the platforms, the waiting-rooms, &c., being 
on the platform level, while the floors above are” 
used for general offices, &c., connected with the 
traffic department. There are extensive stores in 
the basement floor below the platform level. The 
different: floors, where necessary, have been con- 
nected by hydraulic hoists. 
The station is lighted by about 210 arc-lamps, of 
which about one-third are 10-ampere, the remainder 
being 7-ampere. Besides these, there wili be, 
when the works are entirely completed, an equiva- 
lent to about 3000 incandescent lamps of 8 candle- 
power. The conductors are on the three-wire 
system, the outer voltage being 460, while the in- 
candescent lamps are run at 230 volts. In the 
meantime the current is got from the Edinburgh 
Corporation’s installation. 

In concluding, we wish to —— our indebted- 
ness to Messrs. Blyth and Westland for permission 
to illustrate the works, and to Mr. J. T. Harrison, 
resident engineer on the north bridge and roof, 
and especially to Mr. J. S. Pirie, of Messrs. Blyth. 
and Westland, who was resident engineer on the 
whole works generally, for conducting our represen- 
tative over the works, on several occasions during 
the reconstruction of the station and bridges. ~ 





VICKERS ORDNANCE AT THE PARIS 
EXPOSITION. 
Vickers, Sons, AND Maxim, Limirep, have an 
exhibit at Paris, which is at once worthy of the 
great international reputation of the firm and of the 
magnitude of the Exposition. It is conceived on a 
liberal scale, and it embraces only that which is essen- 
tially modern, for the firm are progressive if any- 
thing ; and, while varied in its interests it, offers in 
the splendid example of ordnance a peculiar attrac- 
tion to the professional and lay mind at the present 
time. The result is that the special pavilion in 
which the exhibit is displayed so advantageously is 
continuously crowded. This, indeed, has been 
the case since the opening day, for the Vickers 
exhibit was exceptional in being ready at the date 
of the inaugural ceremonial, a unique result which 
is but consistent with the prompt realisation of con- 
tract conditions that is so characteristic of the com- 
ye & The pavilion is from the desi of M. 
Alphonse Richardiére, of Paris, and the general 
scheme was to typify the important manufactures of 
thecompany. The lower part is built to represent a 
great fort with dome-shaped roof, blending in fine- 
rounded lines into the upper works of a great line- 
of-battleship, with barbettes and casemates, guns 
and mounts, masts and military tops, and all gaily 
dressed with flags, the effect, as seen from various 
points of the Exhibition, being strikingly success- 
ful. The area covered is 2500 square feet, the 
length of the pavilion, which is oval on plan, being 








abutting on the walls the floor plates are carried 


In the north- wa!l a signal cabin is carried by 


100 ft., and the width at the centre 33 ft. On the 
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THE WAVERLEY STATION OF THE NORTH BRITISH RAILWAY, AT EDINBURGH. 


MESSRS. BLYTH AND WESTLAND, ENGINEERS, EDINBURGH. 


(For Description, see Page 743.) 
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ground floor there is a comprehensive collection of 
modern artillery, while upon an inside gallery, 
around the pavilion, and reached by four spiral 
staircases, are arranged models of a number of 
ships built by the company. 

The collection of models, it may be said before 
taking up the subject of ordnance, include every 
type in a modern fleet—battleships like H.M.S. 
Vengeance and the Japanese ship of 15,200 tons, 
the Mikasa; armour-clad cruisers, like H.M.S. King 
Alfred, of 14,200 tons and 23-knot speed, and 
H.M.SS. Hogue and Euryalus ; first-class cruisers 
like the Powerful, Niobe, Amphitrite; second- 
class cruisers of the Juno and Doris type ; third- 
class cruisers, gunboats, torpedo-boat destroyers, 
and submarine boats. The merchant shipbuilding 
works, a very extensive department, is also repre- 
sented. Several types of marine engines are 
illustrated, for it should be remembered that. 
Messrs. Vickers, Sons, and Maxim, Limited, are 
the only firm in this country who can build, 
armour, arm, and engine a ship without outside 
help. Of their armour-plate, there are several 
splendid specimens on show, notably a plate 
111} in. thick, which shows the slight effects sus- 
tained by attack from a 12-in. gun firing 850-lb. 
projectiles with an energy of 17,300 foot-tons, the 
penetration being only 2% in. to 2? in. Much 
interest is taken in this well-executed plaster cast 
from the original plate a*ter trial. Crankshafts, 
locomotive and other axles, railway tyres, steel 
test-pieces, and other exhibits indicated that the 
company’s great army of 15,000 to 16,000 men 
are engaged in peaceful arts as well as in producing 
some of the most destructive weapons of modern 
times. It is with these latter, however, that we 
are more concerned for the present. 

Several of the naval guns of the company are 
represented in the pavilion, including the 12-in., 
the 7.5-in., and the 6-in. quick-firers. For all these 
guns Messrs. Vickers construct mountings, and the 
frequent working of these affords great interest to 
the visitors. The 7.5-in. gun is a new weapon, 
and we therefore give illustrations of it on page 


715, as fitted on the Vickers naval mount. As to 
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QUICK-FIRING GUN AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS. VICKERS, SONS, AND MAXIM, LIMITED, SHEFFIELD. 
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the gun itself, it is built up on the wire-wound 
system, so that it need only here be stated that it 
is 386.7 in. long, and that the weight of the gun 
with the breech mechanism is 16 tons 1 cwt. e 
give a list of principal dimensions and ballistics : 


Principal Dimensions and Ballistics of 74-In. Gun. 


Diameter of bore... ae oe 7.5 in. 
Length _,, os awe eee OTD in. = BO cals. 
Total length of gun... sis 386.7 in. 
Diameter of chamber ll ,, 
Length of chamber ... 54.25 ,, 

faximum pressure ... ia 17 tons 
Muzzle energy . 11,825 ft.-tons. 
Nature of charge iss ope Cordite 
Weight _,, pas) 50 Ib. 

»» Of projectile... 


aS oes 200 ,, 
” gun and mechanism ... 16 tons 1 cwt. Oqr. 
” mounting with shield.,.10 ,, 14 ,, 2,, 












































Thickness of shield ... 3 in. 
Weight of shield... 2 tons 1 ewt. 
Angle of elevation ... 6 deg. 

# depression ... ee 16... 
Rounds per minute... ee 6 


It will be seen from this Table that the gun 
developes a muzzle energy of 11,825 foot-tons, 
which is equal to 730 foot-tons per ton of gun—a 
splendid result when taken in conjunction with the 
rapidity of fire—six rounds per minute. This 
power is largely due to the form of the breech- 
block associated with its mechanism, which is 
well shown in Figs. 2 and 3.. The block and 
the mechanism is the standard Vickers type for 
guns of 12-in. and 9.2-in. bore, and is the same 
as that now adopted under the company’s patents 
for all British service weapons. It will be seen 


























that instead of being 
screw, the block is divi 


— with interrupted 
ed circumferentially into 
segmental portions in regular steps of varying 


radii. Thus the 7.5-in. gun has eight segments, 
and of these six are threaded so that three-fourths 
instead of one-half of the circumference is avail- 
able for resisting the pressure. This enables the 
breech-block to be shortened by something like 
one-third of its length, and the breech end of the 
gun, which is by far the heaviest part, is corre- 
mages 34 reduced. The weight thus saved at 
the breech, when added at the muzzle, greatly 
increases the period of the propulsive effect of the 
powder, and accelerates the speed and energy of the 
projectile, and thus enormously adds to the power 
of the gun. 

The central pivot mounting illustrated, consists 
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of a steel top carriage resting on a horizontal roller 
bearing on a steel pivot. The cradle in which the 
gun is free to slide during recoil is cylindrical, and 
attached to the cradle are three cylinders, one of 
the ordinary construction to overcome the recoil, 
and the other two (one on each side of the recoil 
cylinder) contain the springs for running the gun 
up to the firing position after the recoil. The con- 
nection between these three cylinders and the gun 
is made by arms projecting from the breech ring, 
as is clearly shown. The whole weight of the mov- 
ing parts, gun, cradle, and carriage, is balanced on 
the roller bearing which makes the training a very 
easy operation. The elevating and training of the 
gun are performed by the rotation of two hand- 
wheels conveniently placed with regard to the 
shoulder-piece against which the gunner leans. 
Anti-friction bearings are used where most required, 
so that these operations are easily performed by 
one man, notwithstanding the great mass to be 
moved. An electric contact is fixed on the cradle, 
and is so arranged that unless the gun is in the 
firing position it cannot be fired. The sighting 
arrangement is such that only a small aperture in 
the shield is necessary. In this design of mount 
increased protection from shell fire is obtained 
by the construction of the top carriage, which is of 
considerable thickness, while the general arrange- 
ment of the several parts is well disposed and 
are under exceptional protection. They are also 
in few parts, and easily kept in good repair, very 
little attention being necessary. 

The loading gear is an interesting feature. It 
consists of a shot tray pivoted on a bar at one side 
of the cradle, as shown on the plan, so as to move 
with the gun when it is being elevated or depressed, 
or when it is swinging on its axis. It is arranged too 
so that the longitudinal axis of the tray is always 
parallel to the axis of the gun. The tray is con- 
trolled by a worm and wormwheel gear actuated 
by a handwheel suitably mounted near the breech 
on the left-hand side of the gun ; a clutch is pro- 
vided, so that the worm gear is put out of action. 
The tray is swung by hand only. The drawings 
reproduced show the tray alongside the gun, while 
on the engraving the tray is in position behind the 
breech, and the projectile is being driven home 
into the chamber. 

Barbette mounting is also provided for this gun 
as well as for the 12-in. and 9.2-in. ; but as we 
hope later to illustrate the Vickers mounting 
which has given such splendid results, we need not 
here enter into any details. Nor is it necessary to 
remind our readers that Messrs. Vickers, Sons, and 
Maxim are also constructing garrisons and dis- 
appearing mountings for their various types of 
ordnance. And here, before departing from the 
subject of naval guns, it may be interesting to give 
a Table of the leading dimensions of the principal 
of these guns : 

Leading Particulars of Vickers’ Naval Guns. 


| | 
Weight Muzzle Muzzle Muzzle Rounds | Weight of 








Diameter Energy | : 

ofPro- Velo- | 2 . per | Gunwith 

of Bore. jectile. city. Energy. vo Praag Minute. Carrisge. 
in. Ib. ft.-secs.| ft.-tons tons ewt. 
4.7 45 2600 2,119 781.11 12 8 19 
6.0 100 2775 5,340 721.37 8 3 ay 
7.5 200 2920 11,825 730 6 2 #17 
9.2 380 2700 | 19,209 685 — 2 1° 
12.0 850 , 2600 | 39,843 791 — |50 7 


* Weight of gun only. Weight of mounting depends on type used. 


Even more interest is taken in the field ordnance, 
by reason of the great success of Vickers’ guns in 
the recent South African War; our Legislature 
might do well to make itself acquainted with 
the great improvements in field artillery, so 
admirably shown in this Vickers’ Pavilion, for 
an investigation such as this would be invalu- 
able when considering the future needs of 
the artillery branch of the service. We have re- 
cently had a series of articles on Vickers’ field 
artillery, when we illustrated and described the 
guns made by the company. The rifle-calibre gun 
was described on page 370 ante, the 1-pounder 
gun on page 277, the 75-millimetre gun on pages 
310 and 339, the 12-pounder gun on page 412, the 
12-pounder separable gun on page 433, the 15- 
pounder on page 468, and the 4.7-in. field guns 


on page 503. It may, however, be interesting to 
give a Table showing some of the dimensions and 
ballistics of these guns. 

A new rifle-calibre gun, called Vickers’ gas gun, 
is shown and examined with great interest by 





experts. In the old gun the recoil after each shot 
was utilised for performing a series of automatic 
operations—extracting the cartridge, ejecting it, 
withdrawing a new bullet from a belt, ramming a 
new charge home in the chamber, and firing the 
gun. Inthe new gun the mechanism to perform 
this fivefold task for each round is operated dif- 
ferently. The explosive gas which has sped the 
bullet upon its way, passes through a small valve- 
controlled opening, near the muzzle end of the 
barrel into a tube, and this gas drives a piston 
which, acting through a connecting-rod, sets in 
motion the mechanism behind the breech. The 
change has made the gear most simple, with fewer 
parts than in the Maxim. This Vickers’ gas gun 
will, it is stated, stand the roughest usage even from 
untrained soldiers or sailors. 


Leading Particulars of Some of Vickers’ Field Guns. 














| ! 
Weight Muzzle | Weight 
Diameter of — Muzzle Energy es of Gun 
of Bore. | Projec-| Gi, | Energy. per Ton Minute. | with 
tile. we | of Gun. ‘| Carriage. 
in. grains. | ft.-sec. | ft.-tons | ft.-tons | cwt. 
-303 = 2000 85 31.73 600 _ 
1.457 1 1800 | 2247 122.7 300 | ih 
1.85 3 1950 87 240 35 175 
2 44 6 1870 | 145.5 396 0 | 19 
2.953 125 1575 214.8 | 704.4 4 174 
3 12.5 1560 | 211 787.7 12 | 18} 
3 14 2500 606.7 516.3 20 | 234* 
8 15 1850 341.3 886.9 | ee 20 
4.7 45 | 1800 1011 674 — | 514 








* Weight of gun only. Weight of mounting depends on type used. 


The automatic principle formerly confined to 
guns of rifle calibre and 1-pounder guns, has now 
been extended in a modified form by Messrs. 
Vickers, Sons, and Maxim to weapons firing 
3-pound, 6-pound, and up to 14-pound pro- 
jectiles—all at great energy. Thus, guns of diffe- 
rent calibres now fire in a minute: Three hundred 
1-pound projectiles, thirty-five 3-pound shots 
or shells, thirty 6-pounders, and twenty-five 14- 
pounders, ranging in velocity from 1870 ft. to 
2500 ft. per second. 

The automatic mechanism of these new Vickers 
guns, giving rapid fire, is strikingly simple, and 
great interest is excited by the frequent working 
of these weapons at the pavilion in Paris. We 
have in a previous issue illustrated this mechanism 
(see page 180 ante); but, it may be said here that 
instead of the block being screwed in the breech 
and swung laterally into and out of its place, 
it works in these guns in a vertical plane be- 
tween guides and the recoil of the gun, when 
it is fired, is utilised for operating the block. 
Thus on recoil a spring placed under the gun is 
compressed, which, operating a lever attached to 
the bottom of the breech-block, pulls it down- 
wards ; meanwhile a little clip moving with the 
block extracts the cartridge from the chamber. 
The putting in of the new projectile by the gunner 
sets the automatic mechanism in action again to 
reclose the breech and to lock the block in place 
for the next round. ‘The rapidity of firing is thus 
only dependent on the service of the projectile, 
and three or four men can easily keep it going at a 
much greater rate even than that indicated in the 
Table above. The 14-pounder gun attains a velocity 
of 2500 ft. per second and a muzzle energy of 606 
foot-tons, notwithstanding its great lightness and 
quick fire. 

As to mobility, the Maxim has always been made 
so that two mules take a complete field equipment. 
The gun may be carried on a tripod or on the new 
quadripod system by a couple of men. The com- 
bination carriage and tripod is now a well-known 
adaptation. But this principle has also been ex- 
tended to larger guns, as, for example, to the 3-in. 
12}-pounder landing or mountain gun. This gun 
fires a 12}-lb. projectile with a muzzle velocity of 
920 foot-seconds, and a rapidity of fire of seven 
rounds per minute has in many instances been 
obtained. The gun and its carriage are so con- 
structed that they can quickly be taken to pieces 
for transport, and as quickly remounted. The gun 
and its mechanism form one load, while the carriage 
can be divided into three loads, i.e., the trail, the 
cradle, and hydraulic buffers, and the wheels and 
axle, all of which are well within the limit of load 
allowed for mules. 

It will thus be seen that Messrs. Vickers, Sons, 
and Maxim, Limited, have anticipated all the re- 
quirements which have been so pronouncedly 
brought home in recent field operations ; and there 


need be no difficulty in equipping our Army with 
the most efficient Ordnance. The exhibit at 
Paris, indeed, serves as a splendid object lesson, 
not only to this country but to foreign nations that 
we still hold our prominent position in respect of 
originality of design and superiority of manufacture 
in all the munitions of warfare on land and on sea. 





THE PARIS EXHIBITION ELECTRIC 
POWER STATION.* 
Tue INSTALLATION OF Messrs. CARELS FRERES AND 
Messrs. KoLBEN AND Co. 

THE first large electric generating unit at the 
electrical gallery of the Paris Exhibition, which was 
in a position to furnish electric current for lighting 

urposes, was the three-phase steam alternator of the 

tlektricitits - Actien - Gesellschaft, formerly Messrs, 
Kolben and Co., of Prague-Vysocan, Austria. It was 
started on May 2, and both engine and dynamo 
had been so well tested previously in the company’s 
factory, and co well fitted in place that from the first 
day’s run the group was able to furnish current for 
the lighting of ‘‘ Vieux Paris.” The group is situated 
in the 30-metre gallery, and is devoted to the electrical 
service of the Exhibition. It is placed at the foot of 
the large staircase leading from the Palais de I’Elec- 
tricité into the ‘‘ galerie des machines.” The engine, 
which was made by Messrs. Carels Fréres, of Gand, is 
a horizontal tandem compound, making 94 revolutions 
per minute; it drives the flywheel three-phase alter- 
nator, made by Messrs. Kolben and Co., of Prague. 
This alternator is designed to absorb 1100 effec- 
tive horse-power for driving induction motors, fur- 
nishing 825 kilowatts at a compound pressure of 
3000 volts. The rotor has 64 poles, thus generating 


at 94 revolutions per minute, a periodicity of = x 5 


= 50 cycles per second. The rotor is made in halves 
and consists of a heavy cast-iron flywheel carried by 
10 double arms, in the rim of which are fitted the cast- 
steel cores. The weight of the rim is sufficient to 
reduce the irregularity of the angular velocity to 
zip having a moment of G D? = 600,000 metre-kilos, 
where G is the weight in kilos, and D the average 
diameters in metres of the revolving masses. The 64 
steel cores have an oval cross-section with cylindrical 
projections which fit exactly in corresponding holes 
in the flywheel rim, thus reducing the magnetic re- 
luctance between steel and cast iron in proportion to 
the different magtetic ratios of steel and cast iron. 
The poles of the cores are made of sheet iron cast 
into the steel cores. The core winding is made of 
copper strip of 5 by 25 millimetres; the single 
layers are insulated from each other by means of 
parchment paper punchings. The wound cores are 
compressed hydraulically. The surface velocity of 
the wheel is 27 metres per second, the external 
diameter of the wheel being 5.55 metres. The stator 
which carries the high-pressure winding has a lami- 
nated iron core with deep slots, which are insulated by 
micanite troughs. The winding consists of 96 coils, 
which are laid in the slots and securely fastened. The 
whole is carried by astrong cast-iron frame, which can 
be shifted axially, so that single armature coils as well 
as magnet coils, can be easily replaced. The stator 
frame is also adjustable in a vertical direction by 
means of heavy adjusting bolts resting upon the cast- 
iron sole-plates. The magnetic proportions of the 
alternator, as well as the windings, are so calculated 
that at varying loads only very small pressure varia- 
tions are noticeable. The dynamo is, therefore, de- 
signed with a high air-gap induction, strong iron satu- 
rations, small armature leakage and reactance, having 
a good pressure characteristic at no load, and a favour- 
able short-circuit curve. The full-load current 1s 
reached with the short-circuited armature windings, 
at an excitation corresponding to one-third of the 
normal voltage. The dynamo works very smoothly 
and quietly at full, and even at 25 per cent. over, 
load ; its total weight, excluding the exciter, is 63 
tons. 

The exciter for the alternator is a six-polar con- 
tinuous-current dynamo, the armature of which 1s 
keyed direct on to the main engine shaft, upon an 
extension beyond the outside bearing of the engine. 
It therefore makes only 94 revolutions per minute, 
and generates a current of 100 volts and 80 to 100 
amperes. Tlie whole energy required for the exciting 
is, therefore, only about 1 per cent. of the useful out- 

ut. ‘ 
From the terminals of the alternator three high- 

ressure main cables lead to the distribution switch- 
reo on which are mounted all — -yeovoree 
safety and measuring apparatus.. e high-pressur 
moar“. Soe of the “edie gn so designed that their 
manipulation is perfectly safe; they are operated 
by the electrician standing upon an elevated plat- 
form. 
The three-phase current generated by the Kolben 








eS: * See pages 647 and 712 ante. 
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alternator is used for feeding the high-pressure distri- 
bution cable system of the Exhibition, consisting of 
two parallel three-wire armoured cables of 2 by 40 
millimetres per section. The two mains feed the 
transformer stations in the following parts of the 
Exhibition : 
1. The Horticultural Building. 
2, The quai and the buildings on the Cours la Reine. 
3. The ‘‘ Palais des Congrés.” 
4, One part of the ‘‘ Quai Debilly.” 
5. The footbridge across the Seine. 
In “Old Paris” there are installed seven Kolben 
three-phase transformers, which reduce the high 
pressure of 3000 volts down to 110 volts; this current 
is used for both arc and incandescent lighting. 
It may be remarked that the alternator exhibited 
by the Kolben Company is the thousandth dynamo 
manufactured by this firm. Five alternators, of exactly 
the same size and output as the one exhibited, are now 
working at the three-phase central station of Prague, 
where they are used for generating current for public 
and private lighting and power uses, and for the electric 
tramway service, 





SUBMARINE TELEGRAPH ENTERPRISE. 
AN important change has taken place during the 
last few months in one branch of British submarine 
telegraph enterprise, viz., a. closer working union 
between the Brazilian Submarine Telegraph Company, 
Limited, the Western and Brazilian Telegraph Com- 
pany, Limited, and the London-Platino Brazilian 
Telegraph Company, Limited. As a result of this 
closer working union, the Brazilian Submarine Tele- 
graph Company, Limited, is now known as the 
Western Telegraph Company, Limited. The change 
was, no doubt, judicious and advisable as it was neces- 
sary to strengthen British telegraph interests in the 
Western world, and especially in South America. In- 
cluding dividends on shares held by it in other tele- 
raph companies, the revenue of the Western Telegraph 
Coaneay for the second half of last year was 139,596/. ; 
and after providing for all working charges (including 
4790/1. for the repair of cables), the profit realised for 
the six months was 109,284/., increased to 114,347/. by 
a balance of 5063/. brought forward from June 30, 
1899. Two quarterly dividends of 14 per cent. were 
paid for the second half of last year, 45,000/. was trans- 
ferred to the reserve fund, and 6791/. was carried 
forward. The reserve fund stood, at the commence- 
ment of June, at 1,015,853/., and after taking from it 
83,3791. in part payment of the cost of a new cable, 
the fund still stood, at the close of 1899, at 991,938/. 
it will be seen that the fund was reduced during the 
half year to the extent of 23,915/. But it still 
amounts to nearly one-third of the whole share and 
debenture capital of the company, and it is, no doubt, 
aprecious asset. The reserve fund of 991,938/. at the 
close of December, 1899, had been invested at the same 
date to the extent of 706,275/., the balance being re- 
presented by spare cable, cash in hand, and shares in 
other telegraph companies. 

The Submarine Cables Trust has just completed 
another financial year. The trust accounts are made 
up annually, April 15, and in the 12 months ending 
April 15, 1900, the revenue collected by the trust was 
24,8701. The expenses of the year were 1269/., and 
payment of the coupons maturing upon the trust certi- 
ficates absorbed 20,286/., leaving a balance of 33151., 
which was applied to the redemption of 27 certificates 
at 120/. per certificate, leaving a reliquat of 75/. to 
be carried forward to the credit of 1900-1. The largest 
investments of the trust have been made in the stock 
and shares of the Anglo-American Telegraph Com- 
pany, Limited, the Eastern Telegraph Company, 
Limited, and the Eastern Extension, Australasia, and 
China Telegraph Company, Limited. These three 
investments amount altogether to 340,845/ , out of a 
total nominal capital of 374,285/. The Submarine 
Cables Trust was formed in 1871, and the stocks and 
shares which it holds in the Anglo-American Tele- 


graph Company, the Eastern Telegraph Company, | Co; 


and the Eastern Extension, Australasia, and China 
Telegraph Company were acquired at prices much 
below those now current, so that the trust is ina strong 
position. Since the formation of the trust 54,242/. of 
surplus revenue has been applied in redemption of trust 
certificates : and the redemption of every certificate 
strengthens, of course, the value of those remaining in 
circulation. When certificates are redeemed, their 
holders retain the coupon of reversion attached to 
each certificate. This coupon of reversion entitles 
its holders to a pro rata share in the assete of the 
trust when all the certificates have been redeemed ; 
and this may prove a source of considerable profit, 
especially as certificates of the nominal amount of 
81,900/. were surrendered upon being purchased in 
the market in the earlier history of the trust below 
Bot, togethann: with the coupons of reversion attached 
em. 


_ We called attention in ENGINEERING a few months 
Since to the threatened Pacific competing cable, and 


consider and report upon the advisability of legislation to 


engineer, among other experts, had been examined. The 
proceedings of the 
watched in the interests of steam users. 


said it would be perceived that the Association continued 
to make steady progress. thi 
now joined it was proof that the principles upon which 
the Association was founded were sound. 
lished forty-five years ago simply and purely to save life 
and property. 
dends to pay, and they could, therefore, afford to spend a 
very large proportion of their income upon their clients. 
Special attention was being given to the question of 
boiler incrustation and methods for its removal and pre- 
vention. 
tory where feed water and fuel could be analysed and 
their members advised accordingly. The Association’s 
consultative work was constantly increasing. Last year 
they inspected 236 boilers during construction, an 
(the Chairman) desired to call attention to that most 
1 
a 


companies the necessity of a reduction of rates, so as 
to preserve business connections which had been 
laboriously and successfully built-up. The companies 
have acted substantially upon this policy, and the 
result has been that the proposed official Pacific 
venture is receding into what appears now to be a 
very dim and distant future. Speaking in the House 
of Commons, Mr. Hanbury called attention to the 
reduction of rates, and the establishment of what 
were virtually strategic cables all over the world, and 
the right honourable gentleman added that the public 
had really little to complain of in the existing cable 
system. That this is the deliberate conclusion of the 
present Government, at any rate, isshown by a furthur 
observation of Mr. Hanbury to the effect that he and 
his colleagues had gone into the subject thoroughly. 
The House virtually decided to leave the whole matter 
in the hands of the Government, and this would appear 
to mean that there is an end for the present of a new 
competing Pacific cable. 





MANCHESTER STEAM USERS’ 
ASSOCIATION. 

THE annual meeting of the members of this Association 
was held on Tuesday, May 29, at the offices, 9, Mount- 
street, Manchester. In the absence of the president, Mr. 
Adam Dugdale, the chair was takén by the vice-president, 
Mr. Charles Heaton, Bolton. 

The report of the committee of management was read 
by the secretary. It stated that at the close of 1899 the 
number of members was 2047, the number of works 3457, 
the number of boilers enrolled 6765, and the subscriptions 
and special service fees, &c., received amounted to 
14,5177. During the past year there had been an increase 
in the constituency of 79 firms, 175 works, and 330 boilers. 
The financial position of the association was stronger 
than at any previous period, and during the past twelve 
months, as compared with the preceding year, there had 
been an increase in the sub:criptions of 589/., and a 
surplus revenue over expenditure of 11417. 193. 2d. The 
reserve fund now stood at 21,981/. The committee also 
congratulated the members apes the continued immunity 
from boiler explosions which they experienced, no ex- 
plosion having arisen from any boiler under the inspection 
of the Association during the past year. It was now 45 
years since the Association instituted in this country the 
system of careful periodical inspection of boilers as a 
means for preventing the occurrence of boiler explosions, 
which at that time were very frequent and very terrible 
in their results; and its long experience endorsed 
the wisdom of its founders and had established the 
conviction that by the universal application of such 
a system of inspection as that so long carried out by the 
Association was to be found the remedy for these disasters. 
Daring the year the Association had recorded outside its 
ranks, 35 explosions, killing 31 persons and injuring 51 
others. Of these, 15, killing 25 persons and injuring 46 
others, might be termed ‘‘ explosions proper,” while the 
remaining 20, killing six persons and injuring five others, 
might be termed ‘‘ miscellaneous explosives,” i.e, those 
arising from the bursting of steam pipes, stop valves, 
stills, kiers, &c. In addition to these explosions, two 
others arose from the bursting of hot water boilers, by 
which three persons were injured. 

The report further stated that the working of the Boiler 
Explosions Acts had nm most beneficial in promoting 
boiler inspection, and the inception and passing of 
these Acts were due to the efforts of the Association. 
During the present session of Parliament several Bills 
seeking to make boiler inspection compulsory had been 
introduced. One Bill, originally introduced by Sir 
William Houldsworth, M.P., at the request of the Com- 
mittee of the Association, would secure the adoption of 
compulsory inspection without at all harassing the steam 
user, and practically would not affect those who had placed 
their boilers under the inspection of the Association or 
any of the insurance companies. It would simply compel 
careless steam users to adopt the precaution already volun- 
tarily adopted by careful steam users. To this Bill we 
have already made reference on several occasions in these 
columns. A Select Committee of the House of Commons, 
the report went on to say, had been appointed ‘to 


insure the systematic and regular inspection and certifica- 
tion of boilers, with the object of diminishing the risk to 
life and property arising from boiler explosions.” This 
mmittee was now sitting, and the Association’s chief 
Committee were being carefully 
The Chairman, in moving the adoption of the report, 
The fact that so many firms 
It was estab- 


There were no shareholders and no divi- 


They were now setting up a chemical labora- 


he 


mportant point. It was of great importance when 


Board of Trade returns showed that a very large pro- 
portion of the disastrous explosions that had occurr 
outside the ranks of the Association might have been pre- 
vented by timely inspection, and tise opinion was becoming 
general that nothing but legislation insisting upon com- 

ulsory registration and a would meet the case. 

ince the introduction of Sir William Houldsworth’s 
Bill, which, from the point of view of the committee of 
the Association, was most complete and efficient, and the 
least harassing to steam users, the Workmen’s Compen- 
sation Act had come into force, which, since it made em- 
loyers liable for all accidents, naturally covered much of 
the ground of Sir William Houldsworth’s Bill. All the 
Bills before the House insisted upon inspection by com- 
petent persons, but no definition was given as to who 
were competent. The iation’s chief engineer had 
suggested that the Council of the Institution of Civil Engi- 
neers and the Council of the Institution of Mechanical 
Engineers should give certificates to such as were con- 
sidered by them to be fully qualified. The Association 
hoped that the Select Committee would be able to pro- 
mote such a Bill as should prevent, as far as human 

ency could do, the great sacrifice of life and property 
which now took place. 

Mr. Henry Harrison (Blackburn) seconded the motion, 
which, after a few remarks by some of the members 
present, was carried unanimously. 

Upon the motion of Mr. R. H. Ainsworth (Bolton), 
seconded by Mr. C. Crossley (Halifax), the thanks of the 
Association were presented to the Committee for their 
past services, and they were reappointed for the ensuing 


year. 

Votes of thanks to the Chairman, and also to the chief 
engineer and the staff, were unanimously passed, and the 
proceedings terminated. 





New York Susways.—Two additional sub-contracts 
have been awarded by the executive committee of the 
New York Rapid Transit Subway Construction Com- 
pany. The successful bidders were Messrs. Hayes 
Brothers, of Jonesville, Wisconsin, and the Terry and 
Tench Construction gene g of New York. The first- 
named contractor will build the subway between 82nd 
and 104th streets. The contract with the Terry and 
Tench Construction Company calls for the erection of all 
the steel to be used on the viaduct section of the road 
between 125th and 133rd streets; on the main line, 
between Hillside-avenue and Kingsbridge-road on the 
west side; and between 149th-street and Bronx Park on 
the east side line. There will be three passenger stations 
included in the section, which will be built by Messrs. 
Hayes Brothers. 





PERSONAL.—Messrs. R. Heathfield and Co., of 1, 
Leadenhall-street, London,- E.C., announce that they 
have been eee sole English agents for the iron and 
steel manufactures of the Tennessee Coal, Iron, and 
Railroad Company, and sole London agents for the sale 
of their pigs.—Messrs. W. T. Glover and Co., Limited, 
electrical wire and cable makers, announce that their 
address will be in future at Trafford Park, Manchester.— 
The Committee of the British Corporation for the Survey 
and Registry of Shipping have just appointed Mr. J. B. 
Clift, of Tacoma, Washington, and Mr. Samuel 8. Welch, 
of Southampton, to represent the society at the ports 
named as non-exclusive surveyors.—Messrs. Johnson and 
Phillips’ Electric Cable Works inform us that Mr. T. M, 
Harvey has rejoined their staff. 


CENTRAL ARGENTINE RAtLway.—The gross receipts of 
this undertaking last year were 1,286,655/., as compared 
with 997,032/. in 1898, showing an increase of 289,623/., or 
29.05 per cent. The length of line in operation was the 
same in each year, viz., 845 miles, The working charges last 
year were 611,354/. or at the rate of 47.51 per cent. of the 
gross receipts. The ns charges in 1898 
were 502,421/., or 50.39 per cent. of the gross revenue. 
The net revenue acquired last year was, accordingly, 
675,301, as compared with 494,611/. in 1898, hese 
satisfactory results were largely attributable to a 
good harvest having been secured last year in the 
Argentine Republic. The expenditure on capital 
account to the close of last year was 10,902,692/. The 
number of locomotives upon the system at the close of 
last year was 142; the number of vehicles in use in the 
coaching department was 241, and in the goods and live 
stock departments 3981. 





Coat IN THE UniTED States.—The production of coal in 
the United States last year was 258,539,650 tons, as com- 
pared with 219,974,667 tons in 1898. The output of bitu- 
minous coal last year was 198,219,255 tons, while the out- 
put of anthracite was 60,320,395 tons. The corresponding 
totals in 1898 were: Bituminous, 166,592,023 tons; an- 
thracite, 53,382,644 tons. It will beseen that the increase 
in the general production last year was 38,564,983 tons. 
The largest coal-producing States in the American union 
are Alabama, Illinois, Ohio, Pennsylvania, and West Vir- 
ginia. The output of Alabama in 1899 was 7,234,758 tons, 
as compared with 6,535,283 tons in 1898; of Illinois, 
23,435,445 tons, as compared with 18,599,299 tons; of 
Ohio, 16,879,880 tons, as compared with 14,516,867 tons ; 
of Pennsylvania, 75,591,554 tons, as com with 
65,165,133 tons; and of West Virginia, 11,755,222 tons, 
as compared with 16,700,999 tons. The following States 
each produced upwards of 5,000,000 tons of coal last year : 
Colorado, 5,425,618 tons: Indiana, 6,529,826 ton; Iowa, 


5,265,480 tons; Kentucky, 5,120,370 tons ; and Maryland, 


5,516,363 tons. The coal production of Kansas, Missouri, 
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iler was being constructed to have it carefully 





We endeavcurcd to enforce upon the principal existing 





examined during tke process of ccnstruction, 
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Tennessee, Washington, and Wyoming was also not 


withcut importance last year. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 31. 
Tron and steel markets are duller this week, if that 
be possible, than for months. The refusal of Bessemer 
pig and of billet manufacturers to reduce quotations 
about 20 per cent., is responsible for some of the dull- 
ness. Consumers refuse to buy these or any other 
products of furnaces or mills, except in the small way, 
and to keep going. The present attitude of makers 
and consumers cannot continue indefinitely. There is 
an enormous consumption in progress and buyers will 
simply be forced to cover. Production is being gradu- 
ally reduced in most iron and steel mills. In some 
places mills are down to single turn, the great rush 
is over. But this, it is claimed, is only temporary. 
The position taken by good authorities that the pre- 
sent extreme course of buying next to nothing 
is even more dangerous than last year’s course of 
trying to buy too far ahead. Bar iron has been 
shaded 1 dol. withina week. Sheetsarelower. Mer- 
chant steel of all grades has dropped. Plate iron and 
steel is down, and at last structural material, which 
has stood at the top of the list all through the present 
storm, has weakened and lost 2 dols. per ton since 
last week. Steel rails have gone off in Western 
markets, and big orders are now hung up until a 
eneral drop is announced. Railroad requirements 
Soap snap and life in the market. All equipment 
makers, from locomotive builders down, are crowded 
with work. There is no change in the general condi- 
tions. Wholesale trade is dull, but retail trade is active. 
The masses of the people are getting better paid than 
for 20 years, and commodities are low in price. New 
enterprises are crowding along, and the opinion is 
general that, as soon as the Presidential nominations 
are made, business will pick up and speculative activity 
set in. The summer stoppage will soon begin. The 
iron and steel workers, in their national conven- 
tion just closed, have asked for what amounts to a 
20 per cent. advance. This, in the face of a drop in 
prices, comes at an unfortunate time. Shipbuilding 
activity is increasing, and capacity is overtaxed. The 
projected yards, if started, will have a capacity for 
about 12,000 men, according to plans laid. There is 
certainly an urgent need for more vessels, but this 
want will be largely met by the termination of the 
South African war, which, by the way, American 
sentiment does not want to see brought to a close 
until the Boers are a political nonentity. 








BRAZILIAN TRELEGRAPHY.—A direct cable has been laid 
between Para and Pernambuco, A cable from Manaos to 
Para is working well. 





Tue MessaGeries Maritimes.—The dividend of this 
important French cnigoins company for 1899 has been 
fixed at 44 per cent. reliquat of 1320/. is carried to the 
credit of 1900. 


Gas at Rio pz JAngetro.—The Rio de Janeiro Gas Com- 
ny returns its profits for 1899 at 91,4317. Of this sum, 
owever, 78,0567. was absorbed by interest and redemption 
of obligations, and after providing for loss on exchange 
and some other items, the council of administration was 
not ina —_— to propose any dividend upon the share 
capital of the company. The quantity of gas sold by the 
company last year was 17,920,907 cubic metres, showing 
an increase of 2.52 per cent as compared with 1898. 








German Coat Mintvc.—The extraction effected in the 
four principal German coal-producing districts in the first 
quarter of this year amounted to 8,174,924 tons, as com- 

red with 6,699,928 tons in the corresponding period of 

899, showing an increase of 1,474,996 tons, or 22 per 
cent. Of the increase of 1,474,996 tons, the Breslau 
district contributed 38,255 tons; the Halle distric 
1,043,804 tons; the Klausthal district, 16,034 tons; an 
the Bonn district, 376,904 tons. The number of persons 
engaged in coal mining in the four districts in the first 
quarter of this year averaged 39,860, as compared with 
36,226 in the corresponding period of 1899. 





TRANS-SIBERIAN Rattway.—The number of passengers 
carried over the Trans-Siberian Railway last year was 
1,075,000, as compared with 1,049,000 in 1898, 600,000 in 
1897, 417,000 in 1896, and 211,000 in 1895. The weight 
of goods carried last year was 40,759,000 8, a8 com- 
a with 43,371,000 poods in 1898, 27,485,000 poods in 

895, 11,433,000 poods in 1896, and 3,560,000 poods in 
1895. ‘Traffic was not commenced until 1895, and then 
in only a very imperfect fashion. Even now the great 
pe ha not in — eve omg joe | —_— ~— 
as been more fully o , thes of some of the 
trains is to be Mae tom get 

Furt mv Russta.—The scarcity of fuel in Russia has 
directed attention to the best means of turning to the 
best account the sme quantities of turf which Russia 
contains. It has calculated that turf is met with 
over an area of 135,000,000 deciatimes of land. The 
Russians are in the habit of burning the peat right off, 
or making it into briquettes. Turf can be made available 
for consumption at about 16 copecks per pood. A copeck 
is one-hundredth part of a rouble, which is equivalent to 
about 3s. English; and a pood is equivalent to 36 Ib. 
English. The Russians consider that the calorific power 
of turf is at least double that of wood. 
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THE M‘INNES-DOBBIE INDICATOR. 





WE illustrate on this page a steam engine indicator 
of a new type, which has recently been put on the 
market by Messrs. T. S. M‘Innes and Co:, Limited, of 
41 and 42, Clyde-place, Glasgow. The special feature 
of the new indicator lies in the fact that the springs 
are placed outside the cylinder of the instrument, and 
are thus prevented from attaining any high tempera- 
ture, which, in the case of the pressures now being 
used, might — the accuracy of the indication. 
Our engraving shows very clearly the position of the 
spring in the new instrument. These springs can be 
easily changed, since by slackening two milled heads, 
made of ebonite, in order to facilitate handling, when 
the instrument is hot, the whole arrangement of 
piston-rod, spring, and straight-line motion can be 
removed. On unscrewing another and smaller milled 
head, the piston and its rod can be detached 
from the head gear, and the spring removed and 
replaced by another. It will be seen that the 
whole of that portion of the instrument likely to 
get hot is protected by ebonite sheathing, which 
is an immense convenience in handling the instru- 
ment under difficult conditions, such as, for instance, 
on a trial trip with a bit of sea on. The indicator 
will act efficiently up to speeds of 800 revolutions per 
minute, and the standard springs provided range up to 
pressures of 438 lb. per square inch. The intended 
vertical travel of the pencil is 1? in., and the barrel 
is of sufficient diameter to give cards 3 in. long. The 
barrel is provided with two interchangeable springs, 
one intended for use in ordinary conditions, whilst the 
other, which is stiffer and shorter, should be used in 
indicating very fast-running engines. The twosprings 
can be changed in a few seconds, it being only neces- 
sary to take out a couple of screws in order to enable 
the one spring to be removed and the vther inserted. 
The clips for the paper are not of the usual construc- 
tion, but are hinged, enabling a new card to be in- 
serted without risk of tearing it, a#not infrequently 
happens with the ordinary spring clip. 





Nova Scotran METALLURUY.—The Nova Scotia Iron 
and Steel Company will shortly commence the construc- 
tion of coke ovens and blast-furnaces at North Sydney. 
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BOOTHMAN’S FEED-WATER FILTER, 


THE salient feature in Boothman’s feed-water filter 
is the use of separate solid-drawn brass casings, 
to enclose the filtering material.. These cases fit into 
seats, as shown on the annexed engraving, being 
merely retained in place by the pressure of set-screws. 
When these screws are slackened, the casing can be 
withdrawn, and -the material renewed without any 
loss of time. This is a matter of great importance, as 
the efficiency of a filter depends greatly on the atten- 
tion bestowed on the filtering material; and if this can 
only be got at by breaking and remaking one or more 
eer it is not likely to be renewed oftener than can 

helped. The makers state that in a filter of 3000 
indicated horse-power, such as that illustrated, the 
entire operation of removing the old material and 
inserting the new can be performed in five minutes. 
These solid-drawn casings are, naturally, very light: 
a matter of some importance in ships of war, in which 
the weight of the machinery must be reduced to the 
smallest possible amount, 

The operation of the filter can be easily followed 
from the engravings. The water from the feed pumps 
enters at the bottom branch, Figs. 1 and 3, and has 
two paths open to it. peewee” however, it 
traverses the right-hand passage (Fig. 3), and so 
into the filter, the incoming water surrounding the 
casings, which are perforated. The water passes 
through the filtering medium, down the casings into 
the lower part of the filter, which communicates with 
the underside of the differential valves, A, C. If the 
valve C be open, there is a‘ direct passage through 
it to the boiler, as shown. bi 

When the filter is working under normal conditions 
the bye-pass valve A will remain closed, as show», 
because the area of the valve C, exposed to the boiler 
pressure, is greater than the area of the valve A, 
exposed to the feed pressure, by the cross-section of 
the spindle B. The spindle B passes through the nut 
D, which is free to slide in the crosshead, but cannot 
rotate. When the feed pressure on the inlet side 
increases (owing to the filtering material getting foul) 
to an amount sufficient to overcome the boiler pres 
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THE BOOTHMAN FEED-WATER FILTER. 
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sure acting on the lower side of the valve C, the two 
valves and the valve spindle will move downwards, 
opening the valve A and allowing the feed water to 
pass direct to the outlet branch ; the maximum pres- 
sure desirable on the filtering medium being about 
25 lb. per square inch. Example: Suppose the boiler 
pressure to be 180 lb. per square inch, the diameter 
of the bye-pass valve A, 3} in., the diameter of the 
spindle B, 14 in., then the area exposed to the pressure 
on the inlet side = area of 34 in. circle—area of 
1} in. circle = 8.4 square inches, and that on the 
underside of the valve A =the full area of 34 in. 
or 9.62 square inches. Therefore 9.62 x 180 = 
1731.6 lb. pressure on the underside, tending to keep 








the valve closed. The area of top or inlet side is 8.4 in. 
and therefore when the pressure increases on the inlet | 
side to 206 lb. on the square inch the bye-pass valve A | 
will open and allow the water to pass direct to the | 
boilers, The feed pressure and the boiler pressure can 

always be read on the pressure gauges. When it is 

















desired to close the outlet valve C the handwheel is 
turned in the ordinary way, the nut D being held by 
a feather in the crosshead. 

The filtering material used is Turkish toweling, 
known as ‘‘ brown terry ” cloth, or closely-woven flax 
made in the form of a stocking and drawn over the 
perforated tubes from the top. Both the filtering 
material and perforated tube are enclosed by the 
outer causing, which is held in place by the set screw 
on top, the set, viz., perforated tube, filtering medium, 
and outer casing forming an element. 

The filter can be cleaned by steam admitted at the 
cock shown in Fig. 1, at the bottom, and escaping at 
the sludging valve. 
— through the filtering material in the opposite 

irection to the water. In some cases, two layers of 
material are used, as shown ; and s is then left for 
the dirt to run down between them, the dirt from the 
inner layer not having to be forced through the outer. 

An automatic sludge valve is shown at the bottom 


Fig.2. 


It rises up all the casings, and ku 









FROM PUMPS 


of the element fitted for double filtration. When 
blowing through with steam this valve is lifted by the 
pressure between the inner and outer medium, and 
allows of the grease arrested by the inner medium to 
be blown out through the screw-down sludge valve 
fitted on the outside of the chamber. 

These filters are tested hydraulically to 500 lb. per 
square inch by the makers, the Boothman Patent 
Filter Syndicate, of Fyfe Chambers, 105, West George- 
street, Glasgow. 





Tuk Vouta Contact Forck: Erratum. —In the 
remarks on Hittorf’s researches on the peculiar behaviour 
of chromium, in our issue of June 1, page 724, 

The passive state is not due, as in the case of iron, to the 
formation of any oxide layer on the surface. The word 
‘*not” was inadvertently omitted. 





Rotiine Srock ror THE ORLEANS Rattway.—The Paris 
and Orleans Railway Company has the following additional 
as — a = course of construction j wae ——e 
tiv ténders, passenger iages, an truc 
Of the locomotives which are now heleg built for the 
company, eight are electric engines. These are intended 
to be tsed on the Quai d’Orsay extension. At the close 
of last year the orga 4 owned 761 locomotives for .. 
senger and mixed c, 563 goods engines, and 83 
shunting engines. 

Japan Society oF MecHANIcAL ENGINEERS. — We 
have received a copy of the Proceedings of the Society 
of Mechanical Engineers in Japan, of which Mr, Sadakazu 
Sakata is President. The papers printed in the Proceed- 
ings i ing: “On Gas Engines,” by Mr. 
: E.; ‘‘New Method of Approximating 
to Cycloidal Teeth of Wheels by Circular Arcs,” by Mr. 
S. Kosaka, M.E.; ‘‘An Oil Tank Wagon Suitable for 
Ja Rail ways,” by Mr. M. Crizuka, M.E. ; and on 
“Friction Clutch,” by Mr. A. Inokuty, M.E., Koga 


ushi. ‘There are abstracts dealing with the follow- 
j,  moewaangry “Investigations of Earthquake Effects on 
Chimneys ;” ‘ Road Vehicles 


Serpollet’s Self-P; i 
and Locomotives ;” ‘Patent Abstracts ;” ‘‘ Very Strong 
Wind Observed in Japan.” The Proceedings are 
spe in the picturesque Japanese characters, there- 
‘ore we have to confess ourselves unable to review them 





in detail. 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Glasgow Pig-Iron Market. — Business was quiet on 
Thursday forenoon, only some 10,000 tons changing hands. 
The tone was steady, and the sole change was a drop of 
1d. in Scotch iron, making the ‘‘ back” on Scotch 9d. per 
ton. In the afternoon other 10,000 tons changed hands, 
and prices were easier, Scotch closing 5d. per ton down on 
the day, and Cleveland also 5d. down, while hematite 
iron made 1d. per ton. The back on Scotch iron changed 
to 11d. perton. At the close the settlement prices were : 
Scotch iron, 67s. 44d. per ton; Cleveland, 693. 14d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 793. 3d. and 853. per ton. At the forenoon meet- 
ing of the market on Friday some 10,000 tons changed 
hands. The tone was very steady, and Scotch iron made 
an advance of 24d. per ton, and hematite iron 4d. per ton. 
The settlement prices in the afternoon were: 67s. 74d. 
693. 44d., 793. 7$d. and 853. per ton. The pig- 
iron warrant market, in company with the Stock 
Exchange, was closed on Monday, that being a holi- 
day (Whit-Monday). The market at the opening on 
Tuesday forenoon was poor and inactive. Only 
tons were dealt in. Scotch fell 11d. per ton, Cleveland 
6d., and hematite iron 84d. per ton. Other 5000 tons 
changed hands in the afternoon, and the market was 
very depressed. At one time Scotch iron was 1s. 11d. 
down on the day, but the final close showed a loss of 
1s. 6d. per ton. Cleveland was 2s. lower, and hematite 
iron 23. 04d. per ton. The settlement prices were : 
66s. 14d. per ton, 67s. 3d., 77s. 14d., and 85s. per ton. 
To-day’s forenoon market opened weak, but afterwards 
steadied. Scotch, after being 5d. per ton down at 
653. 8d. cash, rallied to 653. 11d. buyers, or 65s. 10d. 
one month. Cleveland was not dealt in. In the 
afternoon there was a sharp slump, Scotch closing 
down 1s. 84d. on the day, and the turnover was 
about 10,000 tons as in the forenoon, the settlement 
prices being: 64s. 4}d., 67s. 3d., 75s. 104d., and 853. per 
ton. Tuesday’s quotations for No. 1 makers’ iron were: 
Clyde, 87s. per ton; Calder and Gartsherrie, 87s. 6d. ; 
Summerlee, 903.; Coltness 91s. 6d.—the foregoing all 
shipped at Glasgow ; Glengarnock (ship at Ardros- 
san), 863.; Shotts(shipped at Leith), 90s.; Carron (shipped 
at Grangemouth), 883. per ton. The following are the 


returns of the shipments for the week ending last |p 


Saturday: To Canada, 140 tons; to South America, 
275 tons; to India, 193 tons; to Italy, 275 tons; to 
Germany, 792 tons; to Holland, 475 tons ; lesser 
quantities to other countries and 2625 tons coast- 
wise, the whole shipments amounting to 5185 tons, 
as compared with 5147 tons in the corresponding week 
of last year. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 129,050 tons 
yesterday afternoon, against 136,229 tons yesterday week, 
thus showing a reduction for last week amounting to 
7179 tons. The special feature of the past week’s pig- 
iron market has been the continued uneasiness of dealers 
trying to adjust their settlements to the provisions of the 
new rule, and this factor is mostly responsible for the 
fluctuations that have taken place. Trade reports show 
no improvement on their recent retrograde movement, 
whether from America, the Continent, or the home in- 
dustries.. Makers show more inclination in every dis- 
trict in this country to meet buyers’ requirements, as the 
dearth of fresh buying orders is being felt for the first 
time for some years, American competition, especially 
to the Continent, is becoming very serious, and must 
prove a potent factor in ruling prices here; this mean- 
while applies more to manufactured iron and steel than to 
pig iron. The number of blast-furnaces in actual operation 
is still 85, against 83 at this time last year. 


Finished Iron and Steel.—It is thought not unlikely that 
a number of the smaller iron and steel works may shut 
down during July, as the difficulty on the fuel question is 
becoming still more pronounced. The advance of another 
1s. per ton on the price of coal is a great hardship on the 
maker and the consumer. Some consumers are exceed- 
ingly wrath on the matter. They are not getting their 
proper requirements, and they allege that some of the 
coalmasters are shipping the coal in order to secure big 
prices in this country.. The Coatbridge makers of malle- 
able iron feel the competition from America in hoops and 
strips. Tubemakers are finding that new work is falling 
off, but they hope, however, to be busy on South African 
account as soon as the war is ended. A similar hope is 
being expressed by other consumers of finished iron and 
steel ; indeed, they say that there will shortly be a great 
demand for their work. 


The Late Mr. William Watson, Iron Merchant.—General 
regret was expressed on ’Chan esterday at the an- 
nouncement of the death of Mr. William Wilson, iron 
merchant, 28, Royal Exchange-square. Mr. Wilson, who 
was the secretary for the Scotch Pig Iron Trade Associa- 
tion since its institution, was cennected with the pig-iron 
market for the long period of 40 years ; in fact, he was one 
of the gentlemen who were mainly instrumental in form. 
ing the Association. Mr. Wilson} who was 60 years of 
age, had been ailing for some months. He leaves a widow 
and grown-up family. At the close of the forenoon 
session of the pig-iron market yesterday Mr. Service re- 
ferred to the loss which the members had sustained 
through the death of their secretary, and as a mark of 
respect it was unanimously resolved to close the market 
to-morrow (Thursday) afternoon, the day of the funeral. 


Glasgow Copper Market.—Auother week has passed 
without any business being done in the Glasgow copper 
market. ‘The price has been quite nominal all the week, 
and son the close to-day the settlement price was 71/. 15s, 
per ton. 


Clyde Shipbuilding Trade: Launches in May —This 





branch of the local trades has not made any improvement 
during the month just closed. Orders remain as scarce 
as ever, and many shipbuilding firms report that em 
have had next to none. This is attributed to the hig 

rates of wages prevailing, and to the prices of materials— 
iron, steel, ved coal more particularly—being very high. 
It is felt that unless matters take a turn, and that very 
soon, there will be many empty berths in the yards in the 
near future. Thirty vessels were put into the water during 
the month, making 56,800 tons of new shipping—war 
vessels, steamers, a barque, and eight yachts—and making 
for the five months of the year 180,650 tons, an increase of 
six vessels, but a decrease of 13,012 tons, when compared 
with the corresponding period of last year. The new 
orders amount approximately to 10,000 tons, so far as are 
known. The following are a few of the principal vessels 
in the month’s output: H.M.S. Aboukir, first-class 
armoured cruiser of 12,000 tons, built at Fairfield for 
the British Admiralty; the screw steamer Rowan- 
more, 9200 tons, built for the Johnstone Line, Liver- 
pool, by Messrs. Connell and Co., Scotstoun; the 
screw steamer Ajax, 6800 tons, built by Messrs. Scott 
and Co., Greenock, for the Ocean Steamship Com- 
pany; the screw steamer Itola, 5000 tons, built for 
the British India Steam Navigation Company by 
Messrs. William Denny and Brothers, Dumbarton ; the 
screw steamer Ontarian, 4500 tons, built by Messrs. 
Robert Duncan and Co., Port Glasgow, for the Allan 
Line ; the screw steamer Vermont, 4300 tons, built for 
the South American Steamship Company, Valparaiso, 
by Messrs. Barclay, Curle, and Co.; the torpedo-boat 
destroyer Tiger, and sundry steam yachts and trawlers. 


Price of Electric Light in Edinburgh.—The Council 
of Edinburgh have decided, by a large majority, in favour 
of making the electric light current 3d. per Board of 
Trade unit. 


The Price of Gas.—At Helensburgh, where the Town 
Council have had the opportunity of managing the gas 
affairs of the burgh for the past year, the price of the 
town’s gas is to be continued at 43. 7d. per 1000 cubic feet. 
The Montrose Gas Company have informed the Town 
Council that the price pond is to be put up. At Roth- 
well and Uddington there is not to be any change in 
price. A very favourable annual report has just been 
submitted to the shareholders of the company. At 
undee it is expected that the rise in the price of gas 
will be raised 6d. per 1000 cubic feet, and at Perth it is 
probable that there will be a rise in the price. 


The Provan Gas Works: Large Contract.—The Gas 
Committee of the Glasgow Corporation recommend that 
the contract for the excavating and building work required 
for the first section of the new Provan Gas Works be 
given to Messrs. Robert M‘Alpine and Sons, 188, St. 
Vincent-street. Messrs. M‘Alpine’s contract includes 
the excavation and concrete work for two gasholders, each 
of which will contain 8,500,000 cubic feet of gas; also the 
erection of the retort house, the coal stores, the purifier 
house, the lime stores, the boiler house, the station meter 
house, the exhauster house, the offices, the workshops, 
the limekilns, the preparation of the railway, &c. Messrs. 
M‘Alpine bind themeelves to complete all this work 
within two years. The amount of the contract is 
171,756/. 13s. 4d.; theironwork, which will not be finished 
for another 18 months, has not yet been contracted for. 
It will involve an expenditure of at least another 150,000/. 
A gas-holder alone costs, roughly, about 53,000/., of which 
23,0002. is for the tank and 30,000/. for the gasholder. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, buh angen 

Tickhill Light Railway Scheme.—An inquiry was held 
at Doncaster last week before the Light Railway Com- 
missioners into the scheme for the construction of a light 
railway to Tickhill and other parts of the district. It 
was explained that the proposed railway No. 1 would 
start from the Dearne Valley Railway, which had been 
authorised by Parliament, and pass near to the village of 
Wadworth to Tickhill. Railway No. 2 would pass from 
Tickhill eastwards to Bawtry. Railway No. 3 would 
cross over the Great Northern Railway at Bawtry, and 
go by Misson to Haxey. The proposed light railway would 
orm a continuous line from the South Yorkshire coalfields 
to the river Trent. The district through which it 
ran was agricultural, and one which had a good deal of 
land in it capable of growing market garden produce. 
The means of transit were, however, at present very 
primitive, and the introduction of a line would very 
largely increase the trade of the district. After consider- 
able discussion, in which it was admitted that if the 
Dearne Valley Railway were not constructed, Railway 
No. 1 would not be much use, that part of the scheme was 
withdrawn. Lord Jersey, chairman of the Commissioners, 
in concluding the inquiry, intimated that the Commis- 
sioners took a favourable view of the scheme. 


Greater Sheffield. —The extensions of boundary made by 
the Sheffield Corporation Bill, which has just passed the 
House of Lords Committee, will make that city the 
largest municipality in the country outside the Metro- 
polis. The area of the city before the Bill was promoted 
was 19,651 acres. To this 40094 acres has been added, 
bringing the total area up to 23,6604 acres. Bradford, 
with 22.843 acres, is the next largest county borough in 
England. 

Grimsby Dock Subsidy.—A resolution will be proposed 
at the ensuing meeting of the Grimsby Corporation that 
that body grant a subsidy of 500/. per annum for seven 
years towards the interest of a portion of the capital to 
be expended in connection with the making of new docks 
at Grimsby, so urgently needed to meet the requirements 
of the port. 


Iron and Steel.—Most of the large works have been 
closed down during the past week owing to the Whitsun- 
tide holidays, and, as owing to the long-continued pro- 
sperity in trade, most of the men are well off, the holi- 
day will be somewhat prolonged. The further advances 
which are threatened in coal, coke, rolling, and other 
materials is being viewed seriously by manufacturers, 
So long as the manufacturers of material in America and 
Germany were equally — no great harm was likely 
to ensue, but now the latter appear to have overtaken 
the demand and are beginning to look round the foreign 
markets. It is feared the day is not distant when their 
surplus stocks of iron and steel will be coming to Eng- 
land, to the advantage of the consumer, but the serious 
detriment of home makers, 


South Yorkshire Coal Trade.—Although the Whitsun- 
tide holidays have interfered considerably with the work- 
ing of the pits, a brisk trade continues to be done at ad- 
vancing rates in all qualities of fuel. The pressure im- 
mediately before the holiday was considerable, consumers 
being anxious to obtain stocks to tide them over the 
recess. Holders of expiring contracts have been doing 
their best to obtain full supplies, knowing that the con- 
tracts which will be made at the close of the existing 
ones will be at fully 5s. advance on their present rates. 
Export business is very brisk, and high prices are being 
paid by foreign buyers. In house qualities a good trade 
continues to be done. Prices have been firmer, though the 
advance has not been sufficient to make any general 
alteration in the market. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Holidays have altogether 
upset business. The market is very idle, and in the 
same of transactions it is difficult to fix quotations. 
Yesterday there was no market here. To-day the Ex- 
change might almost as well have been closed for the 
amount of business that was done. There were plenty of 
sellers of No. 3 g.m.b. Cleveland pig iron at 70s. for 
prompt f.o.b. delivery, but that figure did not tempt 
buyers into the market. Some of the makers would not 
quote at all. Reliable rates for the lower qualities were 
not obtainable. Middlesbrough warrants were stationary 
throughout the day at 67s. cash buyers. There was no 
east-coast hematite pig iron to be got. Nos. 1, 2, and 3 
were 85s. to 87s. 6d., but quotations were quite nominal. 
Middlesbrough hematite warrants not quoted. Rubio 
ore was still about 21s ex-ship Tees. 


Manufactured Iron and Steel.—Several firms closed 
their works for the holidays. A lot of orders are still in 
hand, but very little disposition is shown to enter into 
new contracts. Prices in some branches have an easy 
tendency, but they can hardly be said to be quotably 
changed. 


Coal and Coke.—F uel keeps steady and firm. Inquiries 
for coal for the Baltic ports are now pretty numerous. Gas 
coal is steady, and for the time of year strong prices, 
ranging from 15s. 6d. to17s. f.o.b. Bunker coal is selling 
at from 153. 6d. to 17s. Coke continues in very good re- 
quest for home consumption, and quotations are main- 
tained. The general market rate for average blast-fur- 
nace qualities is 29s., and several sellers adhere firmly to 
that rate for delivery over the rest of the year. 


Messrs. Head, Wrightson, and Co., Limited.—The report 
of the directors of Messrs. Head, Wrightson, and Uo., 
Limited, Thornaby-on-Tees, shows the gross profits of 
the company for the year ending April 21 last to have 
been 33,4897, 11s. 5d. to which has to be added the 
balance of the preceding year, 2122/. 6s. 7d., making a total 
of 35,611/. 18s. The directors propose that this should be 
applied in payment as follows: Interest on debentures 
to April 21, 1900, 65377. 3s. 9d.; reserve account for depre- 
ciation of capital expenditure, 6500/.; reserve account for 
general purposes, 3500/.; a dividend at the rate of 7 per 
cent. for the year free of income tax, 14,700/.; directors 
fees, including management salaries, 2500/.; balance to 
be carried forward, 1874/. 14s. 3d. The result of the 
year’s trading, continues the report, had been satisfac- 
tory. The work in progress was very large, and the 
prospects for the current year were favourable. The 
policy of the board in acquiring the Eaglescliffe Foundry 
and the Stockton Forge Works, in order to increase the 
productive capacity of the property of the company, and 
in adding new machinery, tools, and plant so as to reduce 
the cost of manufacture, had been abundantly justified. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—There have been numerous inquiries for steam 
coal for early shipment, and an impression prevails that, 
now that the holidays are over, a strong demand will be 
experienced. The best descriptions have made 23s. to 
23s. 64. per ton, while ary qualities have brought 
203. 6d. to 223, 6d. per ton. ouse coal has ruled 
firm; No. 3 Rhondda large has realised 22s. 6d. to 23s. 
per ton. Foundry coke has brought 32s. 6d. to 33s. per 
ton, and furnace ditto 30s. to 31s. 6d. per ton. As re- 
gards iron ore, the best rubio has been making 20s. 6d. to 
21s.per ton. 


Water Supply of Dursley.—Messrs. Taylor and Santo 
Crimp have reported to a committee at Dursley on a six 
days’ test of a well in Caswell Grounds. The test was 
satisfactory, 127,000 gallons oa 24 hours having been 
pumped from the well. With regard to future motive 


power, a small committee has been a pep with a view 
to the adoption of two gas engines an 
100,000 ons. 


a reservoir to hold 





The West and the Midlands.—An improvement in the 
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railway service from the West to the Midlands, vid the 
Severn Tunnel, will come into yg in July. In 
March the attention of Mr. H. Y. Adye, divisional super- 
intendent of the Great Western Railway at Plymouth, 
was drawn to the delay at Hereford to passengers 
travelling from the West by the 8.30 p.m. from Ply- 
mouth to Malvern, Worcester, and Birmingham. As a 
result of his action, a new train will, on and after July 2, 
leave Bristol at 12.20 for Pontypool-road, connecting 
there with the 12.45 from Cardiff. Passengers will by 
this train connect at Hereford with the 2.20, thence to 
Malvern, Worcester, and Shrewsbury. Passengers from 
Torquay by the 9.0, from Exeter by the 10.15, and from 
North Davon, vid Barnstaple and Taunton, a‘ 10.55, 
will share in this service, and have their journey shortened 
by one hour and forty minutes. 


Corridor Trains on the Great Western Railway.—The 
general manager of the Great Western writes to_ the 
secretary of the British Chamber of Commerce: ‘‘I am 
duly in receipt of your letter of May 28 inquiring 
whether it is the intention of the company to place cor- 
ridor trains of the latest type on the London and West of 
England service; and, in reply, I beg to say that in the 
event of a new train now running on the South of Ireland 
proving, as is confidently expected, in every respect satis- 
factory, it is ible that more trains of the same class 
may be brought into use, in which event the requirements 
of the important West of England service would natur- 
ally be ta en into the careful consideration of the com- 
pany.’ 

Gas at Clevedon.—Owing to the rise in the price of 
coal, the Clevedon Gas Company has been compelled to 
temporarily advance the charge for its gas from 3s. 6d. to 
4s, per 1000 cubic feet. he advance will take effect 
from July 1. 


Coal and Railways.—The increased cost of coal, iron, 
and other materials is telling upon the Welsh railways. 
Every possible effort is being made to economise, and coal 
stocks have been largely drawn upon. This is especially 
noticeable in the case of the Taff Vale Railway Company. 
Another policy adopted is to cut off all concessions 

ranted in respect of rates, The London and North- 
Western, the Great Western, the Rhymney, the Brecon 
and Merthyr, the Taff Vale, and the Neath and Brecon 
Railway Companies have advertised that the rebate of 6d. 
per ton allowed on the carriage of coal in owners’ wagons 
to Birkenhead and Ellesmere Port will be discontinued. 
This means that the rates will be increased by about 10 
per cent. 


Birmingham and South Wales.— At the annual meeting 
of the Patent Shaft Company, at Birmingham, it was 
stated that, owing to excessive railway rates, the removal 
¢ the company’s works to South Wales was in contem- 
plation. 


Taff Vale Railway.-On Friday the Taff Vale Railway 
Company opened for traffic a new branch between Ponty- 
pridd and Nelson, with intermediate stations at Coed- 
— and Cilfynydd. These districts have hitherto 

ad no railway communication for passengers with Ponty- 
pridd, and a service of seven regular trains daily, with an 
extra late train on Thursdays and Saturdays, will now 
run to and from Pontypridd in connection with the 
Cardiff and Rhondda valleys trains. The new line is an 
extension of the Taff Vale Company’s Pont-Shon-Norton 
branch, which terminated at the ‘Albion pong The 
course of the new line is between the canal _and the river 
until it approaches the Dowlais Abercynon Works, which 
it joins by a short branch. The line then turns north- 
a. and joins the Taff Vale Company’s Llancaiach 

ranch, 


New Dock for Barry.—An influential syndicate is 
stated to have been formed for the purpose of construct- 
ing at Barry a dry dock, capable of receiving and repair- 
ing the largest vessels afloat. The undertaking is sup- 
ported by influential shipowners, and is not connected 
with the Barry Railway Company. The dock will be 
constructed on land belonging to Lord Wimborne to the 
eastward of the present Barry docks, and about 350 yards 
from the entrance to those docks. Vessels will enter the 
dry dock free of dues to the Barry Railway Company. 
The site has been pronounced by eminent engineers to be 
an excellent one, there being a satisfactory depth of water 
at the contemplated dock entrance. The dock, if con- 
structed, will involve an outlay of between 250,000/. and 
300,0007. The directors of the Barry Railway Compan 
are also considering the question of additional dry doc 
accommodation at Barry. 





MISCELLANEA. 


_ Lorp RAYLEIGH has calculated that, to support himself 

in the air by a vertical ecrew, and with the muscular 

power he is capable of exerting for any prolonged period, 

a man would require a screw 295 ft. in diameter, even 

fede that the latter was weightless and without 
iction. 


The gold output of New South Wales. during May 
amounted to 17,636 oz., valued at 60,757/., as compared 
with 14,641 oz., valued at 52,262/., in May, 1899. The 
yield for the last five months was 141,434 oz., valued at 
494,257/., as compared with 144,408 oz., valued at 
497,890/., in the corresponding period of last year. 

The extension from Stockwell to Clapham Common of 
the City and South London Railway—the first under- 
ground railway worked by electricity in the Metropolis— 
was opened this week for public traffic. The extension 
north of Moorgate-street to Islington, near the Angel, 
With a station at the corner of Old-street and City-road, 
18 still in progress, 





The traffic receipts for the week ending May 27 on 33 


of the principal lines of the United Kingdom amounted 
to 1,806,7917., which was earned on 19,865 miles. For 
the corresponding week in 1899 the receipts of the same 
lines amounted to 1,810,501/., with 19,6044 miles open. 
There was thus a decrease of 3710/. in the receipts, 
and an increase of 261} in the mileage. 


At the invitation of the President of the Meteorological 
Society a meeting was held at the rooms of the Society on 
the 30th ult. to consider the question of a memorial of the 
late Mr. G. J. Symons, F.R.S., the distinguished meteoro- 
logist, and founder of the British Rainfall Organisation. 
It was resolved unanimously that the memorial should 
take the form of a gold medal, to be awarded from time 
to time by the Council of the Royal Meteorological Society 
for distinguished work in connection with meteorological 
science. Contributions will be received by the assistant 
secretary, Mr. W. Marriott, 70, Victoria-steet, West- 
minster. 


_In his lecture at the Royal Institution on ‘‘Explo- 
sives,” Sir Andrew Noble stated that were a mass of 
500 lb. of gun-cotton ‘‘ detonated,” the time taken to turn 
the whole into gas would be less than 5 ot of a second. 
Lyddite is also easily detonated, and the explosion is 
extraordinarily violent. In one of his experiments Sir 
Andrew reduced a cast-iron shell weighing about 10 lb., 
almost wholly to fine dust. Such fragments of the shell 
as held together made indentations in the outer steel 
vessel in which the shell was exploded. The depth of 
these dents indicated a striking velocity of about 1200 
foot-seconds, which it should be remembered had been 
attained in a distance of under 2 in, 


_ Messrs. Elder, Dempster, and Co., who have hitherto 
imported the bulk of the bananas sold in the English 
market from the Canary Islands, now intend to bring 
them over also from the West Indies in the new line of 
steamers which they will run there. West Indian bananas 
have hitherto been exported to America, as it has not been 
ssible to bring them to this country in proper condition, 
ut to overcome this difficulty, the cool air system, which 
has proved so successful in the large White Star steamers, 
carrying fruit from Australia, will be fitted in these boats 
on a very extensive scale. The owners have decided to 
lace this work in the hands of Messrs. J. and E. Hall, 
imited, of Dartford, who have fitted the White Star 
reac ryreed above mentioned and all the ships for the Cape 
ruit trade. 


_ The Queen Regent of Spain signed a decree on May 13, 
in accordance with which the following Spanish warships 
will be disarmed, and either sold or used as dépéts for 
coal, for ammunition, and for the materiél required in 
submarine defence: Alfonso XII. and Alfonso XIII., 
first-class cruisers; Conde de Venadito, Isabel II., and 
Marques de la Ensenada, second-class cruisers; Teme- 
rario, Martin Alonzo Pinzon, Vicente Yafiez Pinzon, 
Marques de Molins, and General Valdes, torpedo gun- 
boats ; Eulalia, Pilar, Condor, Aguila, Seguira, Cuervo, 
and Tarifa, gunboats; Retamosa, Rigel, Ejército, and 
Castor, torpedo-boats ; and five coast-defence ships. The 
armoured cruisers Numancia and Vitoria, and the un- 
armoured cruiser, Infanta Isabel, will be treated in the 
same manner as the above as soon as their boilers require 
renewing or any other important repair is called for. 


The fact that acetylene can be readily decom 
into its elements has long been known. When this is 
done, the carbon is liberated in an extremely finely- 
divided state, and being absolutely pure is superior to the 
best lampblack for the manufacture of lithographic ink, 
varnishes, and photographic purposes. Commercial cal- 
cium carbide is, however, still too expensive to permit 
of acetylene black prepared from it competing with 
lampblack. In all carbide works, however, there is a 
considerable quantity of material produced which is of 
such inferior quality as to be unsaleable, and Mr. Hubou, 
a French engineer, proposes to make use of this waste, 
for the eer 32 of the acetylene black. The 
rocess of manufacture is simple. The acetylene is 
orced into an explosion vessel filled with hydrogen, until 
@ pressure of about 75 1b. is attained. The explosion is 
then effected by raising a coil of platinum wire inside the 
vessel to a white heat. Acetylene being an endothermic 
substance, a considerable quantity of heat is liberated on 
its decomposition, but owing to the gas having been 
diluted with hydrogen, as described, the highest pressure 
reached during the explosion does not exceed 370 lb. per 
square inch. One cubic foot of acetylene yields 1 oz. of 
the black, and, in addition, 1 cubic foot of pure hydrogen, 
which itself may have a considerable commercial value. 


The Belleisle, hulk, was docked at Portsmouth on 
Saturday evening for the purpose of investigating more 
fully the effects of the Majestic’s gun fire. Operations 
were commenced at Selsey Bill as early as half-past four 
in the morning, when the work of pumping was n, 
and the ship rose with the tide. It has been impossible to 
stop all the leaks, and the most ae punctures had 
been timbered over. Mr. J. A. Yates, chief constructor 
at Portsmouth, to whom the ship had been handed over 
for temporary repairs, was in charge, and he, finding 
that water was entering from the started rivets rather 
than from shot holes, decided that the trip to Ports- 
mouth could be safely uudertaken, provided the pumps 
were kept constantly going. For this purpose he Rad an 
adequate staff of men to work in relays. and as soon 
as the ship was clear of Medmery Bank three tugs took 
her in charge, one on the battered port side to hold her 
up, one ahead to tow, and one astern to be ready for any 
emergency. Soon after the trip commenced the Belleisle 
went down considerably by the head and the disposition 
of the tugs was changed, one being placed on each side, 
while the leading tug was cast off. Very slow progress 





was made, and it was only by dint of continuous labour 
that the water could be kept down. When she was 
docked the pumps were still disc ing water from 
three outlets, and darkness had sent in when the ship 
was shored > She presented a very battered appear- 
ance. The decks were torn up and the sides riddled, 
while above deck only the citadel escaped absolute de- 
struction. A complete survey is being made. 


The decision of the Trinity House authorities to remove 
the wireless telegraphy installation between the South 
Goodwin Lightship and the South Foreland, was dis- 
cussed by the Dover Chamber of Commerce on Friday 
last. It was decided to memorialise the Trinity Board 
and to request the Chamber of Commerce of the ports of 
the United Kingdom to support the memorial, as well as 
Lloyd’s and other shipping bodies, with a view to the 
establishment of a connection between lightships and the 
shore on dangerous sands. It was u that the number 
of lives and the quantity »f valuable property which 
could have been saved from the Goodwins in recent years 
had there been such communication with the shore would 
have been enormous. The importance of fitting. light- 
ships with wireless telegraphy installations so that they 
could act as sentinels or scouts in time of war, and as 
a centre for the conveyance of important commercial 
telegrams from vessels to the shore, was also put forward 
as of national importance. The chamber had written to 
the Trinity House pointing out the value the installation 
had been in reporting wrecks, and especially in the case 
where the lightship itself was collided with by the 
steamer R. F’. Matthews, and badly damaged, narrowly 
escaping disaster. The Trinity authorities replied that 
the installation was experimental and was removed at its 
conclusion, the subject being now under the consideration 
of a departmental committee. The chamber considered 
that this installation, rather than being removed from 
sands so dangerous as the Goodwins, should have been 
retained while the committee were considering the 
matter. 


Some interesting particulars concerning the mountain 
section of the Canadian Pacific main line were given in a 
ee read before the Engineers’ Club, Philadelphia, by 

r. W. S. Vaux, Jun. ‘The line crosses four distinct 
mountain ranges, the most fom agg being the Rocky 
Mountains proper and the Selkirk. The summit level 
attained by the line in crossing the former is 5296 ft., 
whilst in the Selkirks a height of 4303 ft. is reached. In 
spite of its lower elevation and lesser snowfall, the line 
over the latter range has proved much the more difficult 
to maintain, owing to the fact that in this section ava- 
lanches are frequent, and to protect the line from these, it 
has been necessary to construct 6 or 7 miles of snow sheds. 
The total snowfall in the Rockies has amounted to as 
much as 43 ft. in a winter, and 57 ft. have fallen in one 
week. Nevertheless, the line here can be kept open by 
means of rotary shovels. Avalanches, however, bring 
down rocks and trees with them, which the shovel is un- 
able to tackle, and resort has often to be made to blasting. 
Itis found that in many cases avalanches rolling down 
one side of a valley may pass a considerable distance up 
the other side, and thus several of the snow sheds are 
constructed to resist the impact of snow slides from 
either side. Theeeshedsare constructed of heavy timbers, 
and to guard against fire, water is laid on from sources 
up the mountains above. Further, the sheds are not con- 
— are divided up into lengths of about 200 ft. 
each. The free space between two consecutive sheds is 
protected by deflector fences, which are devised to turn 
an avalanche over the sheds and away from the open line. 
The heaviest gradients are on the west of the Rocky 
Mountain range, where the ‘‘temporary” line down the 
Kicking Horse Pass has inclines of 4.4 per cent. Four 
engines are often needed to take east-bound trains up 
these gradients, whilst west-bound trains are only 
permitted to descend at but little over a walking 
pace. At intervals there are blind sidings running up 
the mountain. The points are normally set for these 
sidings, so that a runaway car would be turned off the 
main line and brought to rest before it had got very far. 
In the Selkirks the heaviest gradients are 2.2 per cent. 
Much temporary trestle-work was put in at the — 
construction of the line. These trestles are now being filled 
in, and in some p! where the conditions are favourable, 
this is being accomplished by yng « The jet 
from the monitor washes the vel into a sluice which 
takes it down the mountain side, and is arranged to dis- 
charge at the point desired. The water is allowed to flow 
off, leaving the gravel behind in a eg age = consolidated 
condition. The point of discharge is shifted from time 
to time as the work proceeds. This plan has proved 
highly economical,even when the local conditions have not 
been altogether ideal. 








Tuer Exxcrric Lieut at Carpe Town.—We learn that 
100 additional electric lamps are to be provided in Cape 
Town this year. 





CanaDIAN Bripes-Buitpinc. —The Phenix Bridge 
Company has secured a contract for a great cantilever 
bridge over the St. Lawrence at Quebec. The bridge will 
involve the use of about 27,000 tons of steel. The structure, 
which will cost 900,000/., will be 150 ft. above the river, 
so that — with the tallest masts can pass under it, and 
it will be 76 ft. wide. It will be built in three s; two of 
600 ft. each, and the centre span 1800 ft. The bridge will 
contain four railway tracks, a drive-way, and on 
each side. It will take the Phenix Bridge Company 
three _— to turn out the structural material and to 
erect the bridge. In order to ship the structural material 
from Phcenixville to Quebec, special cars will have to be 
made to hold the massive beams and girders which will 
be used in the construction of the great work. 





Tpnaayem nn eabomlce sanansadom anes 








t 
| 
| 


752 


ENGINEERING. 





[JuNE 8, 1900. 








MESSRS. BLYTH 


WAVERLEY STATION, EDINBURGH; DETAILS OF FOOTBRIDGES. 







AND WESTLAND, EDINBURGH, ENGINEERS ; 


k--—-9'¢" —— of a? 
ae Ang les 353i -% 
Fig. 14. + rae 
TV f O of FR i 
tN CheDia Rw! 
Hoof iid) | 
63 Angle Deas (e) ‘yg 
ZPD | o| 3% 





























MESSRS. P. AND W. MACLELLAN, LIMITED, CONTRACTORS, 


(For Description, see Page 743.) 


Fig. M2. 





41s 
S505" 











- 


es aie ae 
7 





[PAngles. HSE 























































































































Detail at F Detour otB. 
Fig. 140. 
or 22 88S 8545 soo © C9; B= =x P9999 SFSF SF SSSSSOSSSSSSOSSOSS > (2.9 SS SS 1b oc 8 oo BOS OO kN) SER AAAAR RAAT AEE RRA 
e } Ear 
¥ 
Sie 
Rid 
Ln) 
8 
Q 
5 
: : 
Ss 
= E 
q 28°F Rise 0.01 
¥ eT a ceererverrere= Sone wa ae 
mS mtasisect i Reed 7Pocke | OOO ee ok H Pach 
i a e wus x "2 Oa =f SoneeeCn s ° 
YS Plate 8A a pean cee 4 sp @ - 
oe Lath sous Se Web 20:24 24 xf —-- Wed 360 
Ent cea 28 2h Shae 
Flange. je Plate 243 «12h-4" 















































i 


ie -te-- 29 --- 
| 


---29 


g 





+f 

‘ . % ee asf - 
=," ay 
" ee Rar 


a ---8.S-~2 ae peas Caer lo "i == af =-3'8--—-rh--3:8" — jaa Herts 


TAW —_—s x an =x) 















DS 


—_ 








Fig 146. spay AE Ra 211 28 2h 























Wy = — 
\ 














ee 





Atay, We war iN 





S 
T'S S= 





ave 7 











TE pesos oceans ON Ena eds SUE Recep as 13:0" 





Mew e ene 


coor . 


CROSS SECTION rtxrouch TOWN FOOTBRIDGE. 






































1 
1 
1 
' 
' 
i 
i 
' 
1 
i 
' 
' 
r 4 


ed 














June 8, rgoo.] 


ENGINEERING. 


753 





AGENTS FOR “ENGINEERING.” 


Avsrria, Vienna: Lehmann and Wentzel, Kirtnerstrasse. 

Oars TowN: Gordon and Gotch. 

EpINBURGH : John Menzies and Oo., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue dela Banque; M. Em. Terquem, 31bis, Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next column.) 

GzRMANY, Berlin : Messrs. A. Asher and Oo., 5, Unter den Linden. 

Frankfurt-am-Main: Messrs. G. L. Daube and Oo. (for 
Advertisements). 

iain: F. A. Brockhaus. 

Mulhouse : H. Stuckelberger. 

Giasaow: William Love. 

Ivo1A, Calcutta : Thacker, Spink, and Co. 

Bombay : Thacker and Co., 

Iraty: U. Hoepli, Milan, and any post office. 

LivERPOOL : Mrs. iyo Landing Stage. 

MANCHESTER : John Heywood, 143, = te 

Norway, Christiania: Oammermeyers handel, Carl Johans 
Gade, 41 and 43. 

New South Waues, Sydney : Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

NortH), Townsville: T. Willmett and Oo. 

RotrerDAM : H. A. Kramer and Son. 

Sourn AusTRALIA, Adelaide: W. C. Rigby. 

Unirep States, New York: W. H. Wiley, 48, East 19th-street. 

i : H. V. Holmes, 1257-1258, Monadnock 
Block. 


Vicrorta, Melbourne : Meiville, Mullen, and Slade, 261/264, Collins- 
street. Gordon and Gotch, Limited, Queen-street. 


~ We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
Jounson, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Winey, 43, East 19th-street, New York, 
and Mr. H. V. Homes, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are : 
For thin (foreign) paper edition, 1/. 16s. Od. ; for thick (ordinary) 
aper edition, 20. 0s. 6d. ; or if remitted to Agents, 9 dollars for 
in and 10 dollars for thick. 


ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside es may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be pohetoat wally 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 


SUBSCRIPTIONS, HOME AND FOREIGN. 
ENGINEERING can be supplied, direct from the Publisher, 


post free for twelve months, at the following rates, payable in 
advance :— 























For the United Kingdom .......... . &1 9 2 
» all places abroad :— 
Thin paper copies.......++. 4 1 16 0 


Thic! 2 

All accounts are payable to ‘* ENGINEERING,” Limited. 
Cheques should be crossed ‘* Unic 1 Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.O. 

When a Subscriptions are sent by Post Office Orders, 
advice should be sent to the Publisher. 

Foreign and Colonial Subscribers receiving incomplete poe 
through newsagents are requested to communicate the fact to 
the Publisher, together with the agent’s name and address. 

Office for Publication and Advertisements, Nos, 35 
and 36, Bedford-street, Strand, London, W.C. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no connection exists between this Journal and 
any other publications bearing somewhat similar 
titles, 


TsLEGRAPHIC ADDRESsS—ENGINEERING, LONDON. 
__TsuxPHons NumBer—3663 Gerrard. 


CONTENTS. 
PAGE || 
Arched Bridges over the | 
Rhine (Illustrated) ...... 737 OE eee 
The Alabama Coalfield .... 737 || The Rating of Elcctric Light- 
The Cost of Electric Power ‘| ing Undertakings 756 
Produc Av sss occas sees TOD || IOONE vcccccsvccantesteses 
The Training and Status of 
Engineer Officers ...... 757 
Naval Engineers .......... 758 
The Maxim Multi-Perfo- 
rated Powder .. 75 

















PA 
The Mineral Wealth of the . 
5 


tory of the Berlin Tech- 
nical High School ...... 
The Waverley Station, Edin- 
burgh (IUlustrated) ...... 743 || ecoscecs @ 
Vickers’ Ordnance at the |The Weights of American 
Paris Exhibition (JUus.) 743|| Bridges .............-++ 5 
The Paris Exhibition Elec- | Locomotives at the Paris 
tric Power Station (Zllus- Exhibition (Zllustrated) 759 
trated The War in South Africa .. 759 
Lending Library for Engi- 


$9.06 6d ma/e@d Daler wie MOONE Vadnestetgcwespiae. 00M 
Manchester Steam Users’ Marine Engine Governors 
enen eEe 4 (MUlustrated) ............ 
Notes trom the United States 748|| Diagrams of Three Months’ 
The M‘Innes-Dobbie Indica- luctuations in Prices 
tor (Illustrated) ........ 748 GEN sence tccccsesens 760 
Boothman’s Feed - Water Testing Machinery at the 
Filter (Ilustrated) ...... 748|| Paris Exhibition (Illus- 
Notes from the North...... 750 || trated) .......ssseseeseee 61 
Notes from South Yorkshire 750|| Industrial Notes .......... 761 





Notes from Cleveland and 
the Northern Counties .. 750) 
motes from the South-West 750 | 


Compression and Liquefac- 
tion of Gases (JWustrated) 762 

On Large Cargo Steamers 
T 751 ||  (ZUustrated) ............ 768 
he Patents Examination || Boiler Explosion near Bolton 766 
nD 753 || Launches and Trial Trips .. 766 

he Future Supply of Gutta- | | - neering” Patent Re- 
ercha 754 || cord (IUustrated)........ 767 


With a Two-Page Engraving of an ARCHED BRIDGE 
ACROSS THE RHINE AT DUSSELDORF, 








NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt-am- 
Main, who have been appointed our Sole Agents for 
that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 








READING OasEs. — Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 6s. each. 








NOTICES OF MEETINGS. 


Society oF CHEMICAL INDUSTRY: LonpoN SxrctTion.—Monthly 
meeting on Monday, June 11, at 8p.m. The following papers 
will be read and discussed: 1. “‘The Maintenance of Aération 
as a Standard of Purity of Sewage Effluents,” by Mr. W. J. Dibbin, 
F.LC., F.C.S., and Mr. G. Thudichum, F.C.S. 2. ‘“ The Com- 

ition and Determination of Cerium Oxalate,” by Mr. Frederick 

. Power, Ph.D., and Mr. Frank Shedden, B.Sc. 3. ‘‘ The Pro- 
duction of Nitrate of Soda in Chili,” by Mr. F. G. Welch. 

Tue IncoRPoRATED Gas INsTITUTE.—June 12 (10.30 a.m.) and 13 
(10 a.m.), at the Royal United Service Institution, London, the 
President, Mr. E. Herbert Stevenson, M. Inst. O.E.,in the chair. 
The following papers will be read and discussed: ‘* Automatic 
Stoking and Inclined Retorts,” by Mr. W. R. Chester, of Notting- 
ham. ‘Roofs for Retort Houses,” by Mr. A. T. Walmisley, of 
London. ‘Some Disputed Points amongst Gas and Water Ex- 
perts,” by Mr. J. Wilkinson, of Drighliogton. ‘‘ Napthalene from 
the Retort to the Point of Deposition,” by Mr. William Young, 
of Peebles. On Wednesday morning a lecture on the ‘“‘ New Gas” 
will be delivered by Mr. W. H. Y. Webber. 

Society oF ENGivgers.—The next ordinary meeting of this 
Society will be held on Monday, June 11, at the Royal United 
Service Institution, Whitehall, when a paper will be read, en- 
nos “Notes on Electric Traction,” by Mr. Algernon Hamo 

inyon. 





ENGINEERING. 


FRIDAY, JUNE 8, 1900. 








THE PATENTS EXAMINATION 
QUESTION. 


IN our last issue we gave an account of the ques- 
tions lying before the Committee which has been 
appointed by the Board of Trade to consider what 
additional powers shall be given to the Patent 
Office in regard to the issue of Letters Patent. The 
matter turns principally on the examination ques- 
tion, and we propose now to briefly consider some 
alternative systems. 

In the United States of America there are a 
number of officers, termed ‘‘ Principal Examiners,” 
each of whom has, in turn, a number of assistants. 
Each Principal Examiner has entrusted to him the 
examination of all inventions of certain classes. 
If the examiner’s decision be favourable to the 
grant of a patent, it is practically final as regards 
the Patent Office; but if he rejects the applica- 
tion, the applicant is notified as to the reasons, 
and given such information and references as seem 
needful to enable him to judge whether to renew 
his application or alter his specification. 

If the applicant persists in his claim, with or 
without altering his specification, the case is re- 
examined by the same officer, who is supposed to 
duly reconsider the case in connection with any 
amendment of the specification which the applicant 


6E | may suggest, and any argument he may present to 
5|show that the patent should be gran 


» with or 
without amendment of the specification. Such a 
re-examination may be had as often as the examiner 
may reject the application upon new grounds. 
But if he twice refuses a patent upon the same 
grounds, alleging want of patentability of all or any 


8|of the claims made, the applicant may, by paying 
9 | @ fee, appa to a Board consisting of three officers, 


and styled ‘‘ The Board of Examiners-in-Chief.” 
Should they sustain the adverse action of the 

examiner, in whole or in part, the applicant may, 

on paying a further fee, appeal to the Commis- 


0 | Sioner of Patents ; and from the Commissioner, if 


necessary, he may carry the case to the Ap Court 
of the District of Columbia. If any of these three 
tribunals should decide favourably to the applicant, 
either as to the whole or part of the matter in- 
volved in the appeal, and he acquiesce in the deci- 
sion, the case is remitted to the examiner for 
further action, in accordance with the terms of the 
decision. But even then, the examiner may allege 


some new ground of objection which had formerly 
escaped his attention, and may still refuse the 
patent, and on this new ground of objection an 
applicant might find it necessary to again resort to 
the higher tribunals. Notwithstanding all this, 








many United States patents are afterwards upset 
for want of novelty. 

In the German Patent Office there are four 
— Departments, distinguished respectively 
as I., Il., I1I., and IV. The Chancellor of the 
Empire decides what technical branch is to be 
allotted to each department. There are two 
Appeal Departments, distinguished as I. and II. 
The Appeal Department I., inter alia, decides on 
appeals against the decisions of the Application 
Departments I. and II.; whilst amongst the duties 
of Appeal Department II. is that of deciding the 


-|appeals against the decisions of the Application 


Departments III. and IV. The application for a 

atent is subjected to a preliminary examination 
by a member of the Application Department. 
If this examination is deemed to show that no 
patentable invention exists, the applicant is 
notified accordingly, the ground being indicated. 
If the applicant does not answer the preliminary 
notification within the prescribed time, the applica- 
tion is considered as withdrawn. If he replies 
within the time, the Application Department comes 
to a decision in the matter. If it be considered 
that no patentable invention exists, the application 
is refused by the department. From such refusal 
the applicant may appeal to the proper Appeal 
Department, whose decision is final. The member 
of the Application Department who gave the pre- 
liminary decision does not take part in the ap 
proceedings. In Germany, as in the United States, 
many patents, though granted after examination, 
are afterwards revoked for want of novelty. 

The American and German systems are both 
open to serious objection. The decision in every 
case naturally depends upon the temperament and 
the peculiar ideas of the examiner. One examiner, 
or board of examiners, will recognise the existence 
of novelty and patentable invention where another 
examiner, or board of examiners, will be clearly of 
opinion that there is nothing of the kind. And the 
fate of an application is, mostly, determined upon 
mere documents ; and, necessarily, in the absence 
of such evidence respecting matters of fact as is 
usually produced to a Court of Law in the United 
Kingdom, when it is called upon to pronounce as . 
to validity or invalidity of Letters Patent. It results 
—as is inevitable—that in the United States and in 
Germany, whilst many patents are granted that 
cannot be upheld, many are refused without really 
adequate reason. Injustice follows. Deserving in- 
ventors are deprived of well merited reward. And the 
public are misled by the granting of patents in 
respect of inventions actually old, but which 
(owing to the official investigation, with power of 
refusal) they are wrongly led to regard as new. 
Every patent, be it valid or not, goes forth to the 
world with a kind of ‘‘ Hall-Mark.” If the patent 
be in reality bad, as it frequently is, then the 
‘* Hall-Mark ” is misleading. It is all very well to 
say that there is no official guarantee. The fact 
remains that a large section of the public entirely 
overrate the reliability and value of the official 
examination, and act accordingly. It is quite 
common to hear United States and German 
patents alluded to as indefeasible. 

It is true that, in the case of a United States 
patent, inspection of the records will show what 
alleged anticipations,have been cited. But that 
cuts two ways. For it may be wrongly inferred 
that, as the patent was nevertheless granted, it 
has been authoritatively decided that the speci- 
fication on which it has issued discloses a new and 
patentable invention; or, equally without ample 
warrant, it may be assumed that the very fact of 
the = patents or publications having been cited 
implies doubt as to the validity of the patent, 
though granted. 

In Germany the applicant is, in practice, required 
to recast his specification to accord with the official 
notion as to what is new, and examiners’ reports, 
&c., are not, as a rule, accessible to the public, 
althougk, under exceptional circumstances, inte- 
rested parties are enlightened as to the facts. 

In Switzerland, if, in the course of the examina- 
tion, the examiner thinks he can see that the in- 
vention is not patentable, either by reason of want 
of novelty, or for any other reason, he gives pre- 
liminary and secret notice of this to the applicant, 
in order that the latter may, at his own option, 
maintain, alter, or abandon his application. This 
plan is open to objection, because it fails to 
insure for the public guidance either that the 
patentee shall limit his claims to what is new, or 
shall indicate what is old sutfticiently to inform 
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others as to what, if anything, is new. It follows 
that an applicant might elect to ignore what the 
examiner had pointed out, and might mislead the 
public into the belief that he possessed rights which 
had no existence in fact. 

The late Mr. Bennet Woodcroft, F.R.S.—to 
whom this country owes so much in respect of 
patent indices, abridgements and so forth—recom- 
mended that the applicant for Letters Patent, or his 
agent, or both, should be required to notify on each 
provisional or complete specification that they had 
examined all previous specifications on the same sub- 
ject, and that they believed the application was fora 
new invention ; also that the applicant be made to 
say which of one, two, or three previous patents 
approached the nearest to his own. Thus, said 
Mr. Woodcroft, the most able persons to make a 
search would be at once employed on that duty, 
without causing cost to the country and confusion 
in the Patent Office. Wedo not regard this as a 
workable scheme nowadays. The expense of a 
separate search on the lines indicated would, in 
many cases, be prohibitive; and compulsory 
references to prior patents (especially to patents 
still in force) might well be, in many cases, un- 
duly prejudicial to the applicant who was required 
to make them, without ae essential to the safe- 
guarding of the public. This is well understood 
by persons familiar with the existing practice in 
cases of opposition. 

Many years ago, a sub-committee appointed by 
the National Association for the Promotion of 
Social Science recommended that patents should 
be granted only after the examination and report 
of competent examining officers as to the novelty 
of the invention, as to its being the subject-matter 
for Letters Patent, and as to the sufliciency of the 
provisional specification ; but that where the report 
was adverse, the applicant should be, nevertheless, 
entitled to obtain his patent, subject to the follow- 
ing conditions : 

(a) That the adverse report should be recorded, 
and printed with the specification. 

(b) That in any proceedings, on or against the 
patent, the patentee should give security for costs. 

(c) That in any such proceedings the patentee 
should be liable to the payment of costs of the 
opposing party, as between attorney and client, in 
case he should be defeated on any of the grounds 
stated in the examining officer’s report. The con- 
ditions as to giving security for costs and payment 
of costs, as between attorney and client, to be 
satisfied upon a certificate of a judge upon the 
trial of any cause, that the validity of the patent 
had been affirmed at the trial. 

This scheme would not work well. Novelty and 
patentability of subject-matter, being questions of 
degree ; questions as to which wide differences of 
opinion are not uncommon ; it follows that, in many 
cases, serious injustice would be likely to flow from 
the attempt to carry out such a scheme. Of what 
commercial value would a patent be, with such an 
adverse report even recorded against it, not to men- 
tion the printing of it with the specification, and 
the onerous condition? If infallible examiners 
were obtainable, the case might be different. But 
it is only needful to recall the practical working of 
preliminary examination systems in other countries, 
andsome of the proceedings in our own Courts, to 
demonstrate how dangerous it would be to place 
inventors in the manner suggested at the mercy of 
any set of officials having to deal, in a necessarily 
perfunctory manner, with a very large number of 
cases. The plan might suit a few wealthy persons 
(including some who have made money out of doubt- 
ful patents) on the principle that might is right. 

But, surely, it will not be denied that a meri- 
torious invention at least occasionally emanates 
from the brain of a person of limited means. And 
what possible chance would such an one have of 
turning his officially-condemned patent to com- 
mercial account? Even with a seemingly valid 
patent it is sometimes extremely difficult to make 
a start with a meritorious invention. Under such 
a system as proposed, what would have been the 
prospects of the patentees of some of those 
inventions which, in the past, have proved highly 
successful, both practically and commercially, and 
which, though seemingly on the border line, were 
ultimately held to have been patentable ? 

Let us not be misunderstood. We do not desire 
to overstate the case. But we conceive the ques- 
tion to be one of the utmost importance in its bear- 
ing upon our commercial prosperity as an industrial 
people. 





Even in Germany, where a patent was once 
upon a time refused for the Siemens regenera- 
tive furnace, they now commonly grant patents 
for trifling things, even for so-called inventions 
that many persons might be disposed to re- 
gard as frivolous. Such patents offer encourage- 
ment and lead to beneficial results. But it does not 
follow that a new and meritorious invention will 
be recognised as such by the particular examiner, 
or body of examiners, with whom it may rest to 
decide whether a patent for it shall, or shall not, 
be granted. That is where the German system is 
open to serious objection, and sometimes operates 
unjustly. 

In our own country the aim should be to encou- 
rage to the utmost, by a liberal system, the intro- 
duction and publication of numerous improve- 
ments, each of a minor character, but the sum of 
which, to adopt the language of the Select Com- 
mittee of 1872, contributes greatly to the progress 
of industry. 

To this end it is desirable, as far as practicable, 
to afford to applicants for patents (in order that 
they may not waste time and money in the dark) 
and to the public (so that they may not be deceived 
by unscrupulous patentees) full information con- 
cerning the novelty of inventions in respect of 
which Letters Patent are sought. 

But inasmuch as patents have sometimes been 
ultimately supported in respect of inventions which 
even eminent judges have regarded as not patent- 
able, it is not advisable, in any unopposed case, 
that Letters Patent should be refused on the ground 
that the invention, or alleged invention, is obviously 
old, or has been previously patented in this country, 
provided the applicant (if required) so amends his 
speci ication as to indicate to all who may read it 
how ‘nuch of what it describes was previously known. 

Listly, it is not advisable either to make it 
publicly known that the specification has been 
amended at the instance of the Patent Office 
authorities, or to give publicity to any official 
notification of any kind (whether by endorsement 
on the specification or otherwise) implying doubt 
as to the novelty of the subject-matter in respect 
of which Letters Patent are granted—because 
such publicity would obviously create prejudice 
against the patent, and where based upon erroneous 
opinion, would operate unjustly. 

Capitalists would be averse to interesting them- 
selves in a patent as to the validity of which even 
a remote implication of official doubt existed ; 
whilst manufacturers would equally hesitate to take 
licences, since they would be likely to believe 
themselves entitled to use the invention without 
the patentee’s consent, and, consequently, without 
payment. 

It is of the utmost importance to remember that 
these are considerations such as are likely in these 
days (and even more in the future) to affect a very 
large proportion of the patents granted in respect 
of inventions of great utility, not previously in the 
market, yet very near what is sometimes called 
the border line between patentability and non- 
patentability. 

Should the Committee’s report unfortunately 
ignore these practical considerations, and should 
the Government be so ill-advised as to act accord- 
ingly, then it is to be feared that a practice may 
arise in regard to the granting and withholding of 
patents which will be the reverse of beneficial in 
its consequences. 








THE FUTURE SUPPLY OF 
GUTTA-PERCHA. 

A.tHoucH there are still many people to be 
met with who fancy that india-rubber and gutta- 
percha are practically one and the same body, and 
think therefore that any deficiency of the latter can 
be met by the employment of the former in its 
place, yet, of course, such a survival of ignorance 
is not general, and it would seem to savour rather 
of impertinence were we to occupy our present 
space by tabulating the important differences be- 
tween the properties of the two bodies. Certainly, 
chemically speaking, pure gutta-percha is very 
closely allied to india-rubber ; but then, to quote a 
well-known instance, charcoal and the diamond are 
also chemically identical. Not that we wish this 
comparison to be read too literally, because there 
are also certain physical properties which india- 
rubber and gutta-percha enjoy in common ; but 
our main point is to emphasise the fact that there 
exists a considerable difference between the pro- 





perties of india-rubber and gutta-percha, and that 
in the majority of purposes to which they are put, 
they cannot replace one another. This being so, it 
is impossible to view without some alarm the in- 
increasing rise in the price of gutta-percha, a rise 
which has been of steady growth of late years, and 
all the circumstances of which point to its further 
acceleration. It should be understood that, whereas 
the various trees yielding the india-rubber of com- 
merce are found growing pretty well over all the 
tropical parts of the globe, the area of the distribu- 
tion of the gutta-percha tree is much more circum- 
scribed, the trees, of which there are several species, 
being found only in Borneo, Sumatra, and the 
Malay Archipelago generally. Even this restricted 
degree of occurrence would not be so important a 
matter were the best possible means taken to collect 
the product without destroying the tree or muti- 
lating it to an extent to render it non-productive in 
the future. It is, however, the regrettable fact that 
the careless and destructive method of collection 
adopted by the natives who commenced the busi- 
ness is being followed with hardly any limitation 
by their successors of the present day. It may 
be asked, why cannot prompt steps be taken to 
combat what is regarded on all hands as an 
evil, which may have serious consequences. The 
answer to this is, that such efforts have been 
made in the past, and more recently with greater 
prominence, though the useful result has been but 
very small. It is all very well issuing proclama- 
tions, such as that recently made by the Governor 
of British Borneo, the difficulty arises in enforcing 
them. There is practically no supervision over the 
gutta-percha collectors of the Borneo jungles, and 
it would need an imniense police system if each 
native were to be followed and have his actions 
reported upon. The present system of collection 
has other drawbacks besides that of the destruc- 
tion of the trees, because it leaves the collector at 
full liberty to increase his yield of milk by mixing 
the better class with commoner, and in some cases 
worthless, sorts. The milk, which the natives in 
Borneo call ‘‘ su-su” is not coagulated in the forest, 
but is sold to the merchants and traders who bar- 
gain for it. The buyer then sets to work to coagu- 
late the milk, and it is not until this process is 
complete that it can be ascertained whether the 
gutta is of good or low quality—a circumstance 
which is all in favour of the wily native. This 
coagulation, it may be said, is brought about by 
pouring the milk into boiling water, and it is not 
customary to call in any adventitious aid such as 
wood-smoke or chemicals, as in the processes of 
coagulating india-rubber milk. This promiscuous 
blending of the various juices obtained in the forest 
cannot but be regarded as unfortunate; and if any 
satisfactory means of supervision could be effected, 
so that the milk of various qualities could be kept 
separate, it would certainly prove of benefit to the 
manufacturers of gutta-percha goods, besides sim- 
plifying the business from the merchant's point of 
view. As we have said, the merchant is rather 
buying a pig ina poke when bargaining with the 
collector for gutta milk ; and although we do not 
at all wish to adopt a didactic position towards 
those who are on the spot, and are naturally more 
conversant with the position of affairs than we can 
be at this distance, yet it is permissible to point 
out where improvement is desirable, even if it is 
difficult to effect. 

As regards the acclimatisation of the important 
gutta-percha tree, the Ironandra gutta, in other 
— of the globe, there does not seem to have 

een any more success attained than in the case of 
india-rubber. The French have taken a forward 
part in the transplanting of the gutta tree ; but one 
of their authorities, in reporting on the recent suc- 
cess attained, adds that the peculiar climatic condi- 
tion which the tree requires are mostly absent in 
the French colonies. Nor have matters progressed 
far enough to say anything definite with regard to 
the new gutta-percha plant which has been dis- 
covered in Northern China, and which is now under 
cultivation at the Colonial Gardens, Paris. The 
fruit of this tree is said to contain 27.34 per cent. 
of gutta of excellent quality, though this can hardly 
be the only part of the plant yielding the substance. 
It seems clear then, that for the immediate future 
we are not likely to have any contributions to the 
supply other than what comes in the ordinary way 
from Singapore or other Malay ports ; and it cer- 
tainly re ste both sellers and buyers to discounte- 
nance to the utmost any methods of procedure with 
regard to collection which threaten the continuance 
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of the supply. Although much has been heard 
about the extraction of gutta from the leaves and 
twigs of the trees, so far this has certainly not been 
a commercial success. Without expressing ‘an 
opinion on the details of the prospectus of the 
Gutta-Percha Corporation, Limited, which has 
recently gone into liquidation preparatory to recon- 
struction, it may be permissible to express some 
surprise that the process of extracting the substance 
from leaves by means of volatile solvents should 
have been considered of so much value, seeing that 
M. Serullas had entirely failed to make a fortune 
out of his patent. We write without any special 
knowledge as to whether the failure -was due to im- 
perfection in the product, or whether the process 
could not be made to pay in face of the competition 
with the ordinary supply. But whatever may have 
been wrong with the London company—and its 
flotation has been severely criticised by practical 
men in America—its object to get at the product 
without destroying the tree is certainly a commend- 
able one, and one which may yet be attained 
with financial success. One thing is certain, any 
process such as this, involving the use of hydro- 
carbons, cannot be carried on in the Malay Archi- 
pelago; and the matter of the collection and trans- 
port of the leaves is one that must necessarily prove 
of some difficulty. 

It is said, though we do not vouch for the 
accuracy of the statement, that the available gutta 
supply has practically been cornered, in view of 
the rise in price which must necessarily ensue 
when the Transpacific cable scheme comes to 
maturity. The somewhat languid interest which 
we in England, both politicians and populace, take 
in the matter of this cable, is proving a source of 
irritation in Canada and Australia; but there is 
every reason to suppose that the scheme will be 
carried out at no distant date. As regards the 
insulation to be employed, it is to be noted that 
the American advocacy of rubber-covered cables 
for deep-sea work finds very little support in 
England. Certainly, we want no experimenting 
in a cable where one span—that from Vancouver 
to Fanning Island—would be 3561 nautical miles 
in length. The short length deep-sea rubber- 
cables, that have recently been made in America 
by the seamless process, are giving every satisfac- 
tion ; but European experts say that it is impos- 
sible to put on the seamless rubber insulation 
without destroying the best properties of the 
rubber, and rendering it liable to early decay. 
The matter is clearly one where difference of 
opinion exists, and it would seem that the advo- 
cates of gutta-percha are likely to hold the field in 
cases of long distances and great depths. This 
means that a constant supply of gutta-percha, and 
that of the best quality, will be absolutely neces- 
sary for the furtherance of cable enterprise ; and 
the price may rise to a figure which will cause the 
golf-players, and the few other users of gutta- 
perch goods, to declaim loudly on their grievances. 

Gutta-percha, it may be said, contains from 20 to 
40 per cent. of resins, which, when present at the 
lower figure do not interfere with its properties 
as an insulator, but which have to be entirely 
extracted for the golf-ball manufacture. As the 
commercial gutta contains dirt, both organic and 
inorganic, water, and varying quantities of the 
resins just mentioned, the yield of pure material of 
which the golf ball is made, and which is available 
for submarine cables and subterranean telephone 
cables, is very much less than the figures which 
represent our annual imports of the substance from 
Singapore. This figure has varied a good deal year by 
year; but statistics which are available demonstrate 
that while the export to different countries has shown 
great variations, the total annual export has shown 
an incréase from 1844, its commencement, to the 
present day, when it is somewhere about 52,000 
ewt.; of this quantity England has taken the bulk, 
though Germany has, of recent years, become a 
much larger consumer than formerly. The difference 
in the amount of our imports is strikingly shown by 
a glance at the figures for 1890 and 1896, which are 
64,686 cwt. and 29,722 cwt. respectively; though 
it should be mentioned that the total export from 
Singapore for the former year was 90,250 cwt., and 
“a the average figure of 52,000 cwt. as mentioned 
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The amount of gutta used varies largely as 
the makers of deep-sea cables are busy or other- 
wise, an important cable necessitating the pur- 
chase of a large quantity of the insulator. 
Thus the French 
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used up 550 tons of the best quality, a figure which 
will probably be exceeded by the Pacific cable. As 
at the present time the best crude gutta is over 
6s. per pound, it is not surprising that there is a 
growing disposition to utilise rubber in its place, 
wherever this is at all possible; but, as we have 
already said, this raises certain points of great prac- 
tical importance, which we do not care to discuss at 
this juncture. ‘‘ We might as well insulate with 
5l. notes as with gutta-percha,” said the managing 
director of a cable works the other day; and no 
doubt his feeling of irritation is shared by many of 
his competitors. 

As regards the use of rubber for deep-sea 
cables, there should be plenty of it to spare, 
seeing how the vulcanised rubber electric light 
cables are being replaced at the present day 
by the paper insulated cable. As long as the 
paper cables can be protected from damp they can 
be made to give the highest insulation resistance 
which is required, and they are not subject to decay 
as isrubber. There does not seem any possibility, 
however, of using such cables for deep-sea work, 
for many reasons which need not detain us here, 
so the advocates of gutta-percha need fear no com- 
petition except from rubber. Although the various 
tactors that go to determine the span of life of 
vulcanised rubber cables are, as yet, but imperfectly 
understood, no such uncertainty exists with regard 
to gutta-percha. Of this body it may be said, on 
the strength of careful observations extending over 
many years, that it retains its properties intact when 
kept under water, or otherwise screened from sun- 
light. Broadly speaking, we may take it that vulca- 
nised rubber insulation is subject to deterioration 
by the chemical action of its own constituents, 
although in most cases of decay the part that heat 
and light have played has, no doubt, been not at all 
unimportant. The matter of rubber versus gutta- 
percha for deep-sea insulation, as we have already 
said, has lately given rise to some exchanges of 
opinion between America and Europe; America 
championing the cause of the former, while Eng- 
land and Germany have spoken in favour of the 
latter. Apropos of this, we may say that the India- 
Rubber World of New York has recently an- 
nounced the intention of publishing some original 
articles on this subject, aud we have no doubt that 
they will be read with interest on this side by those 
who are concerned with the manufacture and use 
of cables. 

The action of sunlight, already referred to, 
results in a rapid oxidation of the gutta-percha, 
a dark brown resinous body being produced which 
is quite distinct from the light yellow resins which 
naturally occur in the sound material ; in some cases, 
the oxidation may have proceeded so far that but 
very little of the hydrocarbon is left. Some of the old 
gutta-percha which is, at certain times, advertised 
for sale by the Post Office or Admiralty, consists 
very largely of oxidised material, and has but very 
little value in the market. Gutta-percha, it may 
be mentioned, has but very few applications com- 
pared with india-rubber. In the latter case, there 
are always.a number of cheap goods being made 
into which many substances, and among them old 
rubber articles, can enter ; but in the case of gutta- 
percha the goods, such as telegraph cables and 
golf-balls, which absorb the great bulk of our 
imports, require new first-class material, and there 
is no market for third-rate goods into which decayed 
material could enter. It has been stated that 500 
tons of gutta-percha are used in England annually 
in the golf-ball manufacture ; and even if this figure 
savours somewhat of exaggeration, there is no need 
to insist upon the fact that a large and increasing 
amount is used. So far there are no signs of a sub- 
stitute for gutta-percha as regards golf-balls, and 
there seems every reason to predict a further rise 
in the price. With the growing anxiety of France 
and Germany to possess their own cables inde- 
pendent of London, there can be no doubt that 
many important deep-sea cables will yet be laid to 
make demands upon the supply of gutta-percha. 
Looking at the facts then generally, although we 
do not say that there is any present necessity for 
writing in an alarming vein, it must be admitted 
that if the future supply of the material is to be 
assured in sufficient quantity for our needs, every 
effort should be made to prevent the wasteful cut- 
ting down of the trees. If, as we are credibly in- 
formed, the proclamation of the governor of North 
Borneo has proved of no avail to stem the evil, 
then the gravity of the case seems to call for 
further action of a more stringent nature. 








THE MINERAL WEALTH OF THE 
WORLD. 


THE workers busily burrowing far into the crust 
of the earth, day after day, to recover the great 
riches stored by Nature in all countries, almost 
equal in number the teeming population of London, 
while in Great Britain alone there are as many 
miners as there are inhabitants in Glasgow, the 
second city of the Empire. In other words, the 
number of persons employed at mines, quarries, 
and mineral workings throughout the world is 
4,355,204, while in the United Kingdom there are 
875,603. Small as is the area of these isles, no 
country excels in this respect, and, moreover, our 
colonial possessions double this number of mineral 
workers, Ceylon contributing 310,210, and India 
310,888. Germany takes second place to Britain, 
with 498,569, the United States coming third with 
444,578; then our great dependencies already 


named, and next in order France, with 
292,821; Russia, 239,434; Austria- Hungary, 
219,227 ; Belgium, 160,150; Japan, 118,517; 
followed by the South African publics and 


other countries of less importance. The finan- 
cial results are not in direct ratio to the number 
of workers engaged, however, for the ‘‘ black 
diamonds ” of Northumberland are not reckoned of 
the same value as the other species got at Kimber- 
ley, although the volume of labour and the ultimate 
industrial influence are probably greater. Thus 
a miner’s labour at Kimberley yields in the year 
an average of 336]. worth of diamonds; about 
four times the average worth of the year’s labour 
of the mineral worker of England. A com- 
parison between the conditions in Ceylon and the 
Cape Colony is still more striking. Thus, in the 
pear-shaped isle of the Indian Ocean, 310,210 men 
toil and moil for a whole year, winning only two 
million sterling of the earth’s treasures principally 
made up of plunbago; while, in the Cape Colony, 
17,065 men are rewarded by 4,610,5871., eight- 
ninths of which is due to diamonds. With India 
it is not possible to make the same comparison, 
as the value is not given in the case of many of 
the products. 

The mineral wealth of the United Kingdom 
yielded for the latest year for which Government 
figures are available—1898—77,415,0631., of which 
64,169,382/. was due to coal ; 3,406,628/. to iron ore ; 
while the output of clay, limestone, sandstone, and 
slate alone of the other products of Nature exceed 
in value a million sterling. As such mineral 
wealth is the foundation of industry and com- 
mercial greatness, it becomes interesting to glance 
at the figures for some of our great friendly 
rivals, and here naturally the United States comes 
first to mind. The total for the same year is 
143,453,468/., or nearly double the amount for the 
United Kingdom. The proportion of coal to the 
aggregate, however, is less, for only 41 million 
sterling was coal: petroleum accounts for nine 
millions, and natural gas for three millions. Iron 
ore mined and converted into iron accounts for 24 
million sterling, as compared with our 3,406,6281. 
But all told, and excluding agricultural produce, 
the mineral wealth of the United States per head 
of the population does not much exceed that in 
this country, where it is about 39s., in the States 
it is just over 2l., the excess being due largely to 
the working of gold and silver, which yielded in 
all 27 million sterling Of our great Continental 
rivals Belgium alone approaches this ratio of 
mineral production per capita. That ‘‘ black” 
country rivals us in mineral wealth per head, but 
does not exceed us. France only secures about 
13s. in this way; the German Empire about 
18s. 6d. per capita ; the great ore-producing Spain 
about 7s.; and Austria-Hungary about 9s.; while 
Russia, owing to her great peasant population, 
comes out at only about 4s. 6d. In some countries 
there is greater wealth per capita, as, for instance, 
in the great nitrate-producing republic of Chili, 
where it amounts to over 50s. per head, but 
in arriving at the actual wealth of the popula- 
tion it is necessary to take into consideration 
other facts, and thus, although our investigation is 
interesting, it is necessarily of limited importance. 
It may, however, be worth giving the totals as 
taken from the recently issued Home Office re- 
turns. The United States tops the list in the 
value of the mineral, &., productions — 
143,453,4681. ; then comes the United Kingdom 
with 77,415,063/.; the German Empire third with 
48,755,5951., principally brown coal and iron and 
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copper ore; Russia, largely due to petroleum, 
29,749,2431. ; France, with brown coal, iron ore, 
cement, lime, slate, stone, &c., 25,624,2401.; 
Belgium, 11,909,344/.; and Austria - Hungary, 
11,400,000/. The South African Republic, it is in- 
teresting to note, produce 16,955,006/., due mostly 
to the Randt gold mines. 

It is pleasant to note that the Australasian 
colonies reach a total of about 18,000,000/. sterling, 
the gold countries naturally taking first place with 
New South Wales at the top with 4,824,748/. ; then 
Westralia, 3,998,0371.; Victoria, 3,482,3371.; Queens- 
land, 2,981,3471.; New Zealand, 2,181,875/. As 
the colonial census has not recently been taken, 
it is scarcely worth while working out the result 
per capita ; but it excels any of the results given, 
being in some cases far over 31. Canada wins about 
10,000,000/., which is also equal to a large return 
per capita. 

As to the nature of this mineral wealth, it is not 
to be wondered at that coal bulks most largely. 
Of this most useful product of Nature 663,820,472 
tons are returned as the year’s output, and it 
is gratifying to note that of this one-third was got 
in the British Empire, the remaining two-thirds 
being got from foreign countries. The United 
States contribution is 199,557,797 tons, that of the 
United Kingdom 205,297,000 tons. The difference 
—6} millions—is probably being fast wiped out, if, 
indeed, the United States is not now building 
up an excess against this country. The German 
Empire output, consisting largely of lignite, is re- 
turned as 127,928,490 tons. Thus the three 
countries, so often bracketed from the industrial 
point of view, provide 80 per cent. of the world’s 
coal. In industries, iron occupies the next place, 
and we find that the iron made from British ores 
totals just under five millions, whereas the 
United States makes 12 million tons from 
home ore. This latter total is equal to one- 
third of the world’s make, which is 34,076,233 
tons. Spanish ore accounts for 3,958,376 tons, 
German ore for 3,795,946, French for 1,679,300 
tons, and Swedish for 1,427,807 tons. Several 
of these figures have been ‘‘estimated” by 
Mr. ©. Le Neve Foster, who has prepared the 
Home Office return under review. As regards the 
other products it may be said that they include 
441,869 tons of copper, 449,073 kilogrammes of 
fine gold, 789,983 tons of lead, 15,771,631 tons of 
petroleum, 11,353,173 tons of salt, 5,695,968 kilo- 
grammes of fine silver, 77,523 tons of tin, and 
470,994 tons of zinc. We commend Mr. Foster for 
adopting the metric system of weights throughout 
his report. 

The British Empire, it may be said, yields 33 
per cent. of the world’s coal ; 144 per cent. of the 
iron ore ; 33$ per cent. of the gold ; 27 per cent. 
of the salt ; 16 per cent. of the tin ; 114 per cent. of 
the silver ; and 8} per cent. ofthe copper. Again, 
as regards safety, the collieries of the United King- 
dom occupy a high place compared with those of 
other countries; our death-rate from accidents 
being 1.23 per 1000, whereas in Germany, for 
instance, it is 2.53. In coal minesalone our death- 
rate is about half the average for all foreign coun- 
tries. The total rate for the world is, however, 
only 1.68 per 1000 ; which itself is distinctly satis- 
factory. 








THE RATING OF ELECTRIC LIGHTING 
UNDERTAKINGS. 

Execrric lighting undertakings being of com- 
er recent date, it is somewhat difficult to 
ay down any very exact rules whereby their valua- 
tion for assessment can be estimated. No decisions 
of the High Court can be referred to for the pur- 
pose. So faras we can see, however, the principles 
which apply to gas work; also apply to electric 
supply works. As yet, however, neither the under- 
takers nor the rating authorities are in a position 
to say how far initial outlay and money spent in 
renewals and experiments can be taken into con- 
sideration for the purpose of arriving at a just con- 
clusion. A further difficulty also presen's itself. 
By virtue of the Electric Lighting Act, 1888, sec- 
tion 2, the local authority has power, after the lapse 
of a certain number of years, and subject to the 
conditions specified in that section, to take over 
the undertaking upon terms of paying the then 
value of all lands, buildings, works, materials, and 
plant . . . such value to be in case of difference 
determined by arbitration. As yet there has 


not been the expression of judicial opinion as to 





the true measure of the value. In the case of the 
London Street Tramways Company v. the London 
County Council [(1894) A. C., 489], the interpreta- 
tion of a somewhat similar expression affords us 
considerable assistance. By Section 43 of the 
Tramways Act, 1870 (33 and 34 V., cap. 78) the 
Metropolitan Board of Works were empowered, 
under certain conditions, to purchase tramways 
‘*upon the terms of paying the then value (exclu- 
sive of any allowance for past or future profits of 
the undertaking, or any compensation for com- 
pulsory sale, or other consideration whatsoever) of 
the tramway, and all lands, buildings, works, 
material, and plant of the company suitable to and 
used by them for the purposes of their under- 
taking.” It was decided that the arbitrator was 
right in rejecting all evidence of past and future 
profits, Aa er evidence of the rental value of the 
tramways considered as let or capable of being let 
to a tenant, and in awarding that ‘‘the then value 
of the tramway and all lands, buildings, works, 
&c.,” must be measured by what it would cost to 
establish the tramway if it did not then exist, sub- 
ject to a proper deduction in respect of depreciation. 

The question arises, Is the company entitled to 
any deduction from their gross revenue, in order 
to provide against this loss? Where a tenant takes 
property, the life of which it can be foreseen will 

determined within a limited period, when the 
tenant’s stock-in-trade must be disposed of at a loss 
on its cost ; the tenant will require under such cir- 
cumstances to make provision against the deprecia- 
tion his capital nave t 4 suffer in this way. We have 
seen that under the two Acts above referred to the 
authorities must purchase as between outgoing and 
incoming tenants, the rolling stock and other effects 
at a valuation. Upon general principles of rating, 
a tenant is entitled either (1) to actual cost of main- 
tenance when the property is kept up to its prime 
cost and value, or (2) toa sinking fund to provide 
for the depreciation. From this it appears that 
no further allowance can be made in respect of 
compulsory purchase. 

Experience has already shown that the pro- 
motors of electric lighting undertakings may rely 
on a great and progressive increase in the demand 
for their current. It is therefore a wise economy 
on their part in erecting the works and laying the 
mains, to make provision for this increased de- 
mand, by putting down plant far in excess of their 
immediate requirements. Thus, suppose a corpo- 
ration were to construct a lighting station, laying 
out a sum of 200,0001. in order to render it large 
enough to cope with the future needs of a rapidly 
expanding district. Assume that the site for works, 
buildings, and the necessary landlords plant cost 
120,000/., and the mains 80,0007. After the works 
have been completed and in full working order 
for a period of three years, the accounts will 
show an annual but decreasing loss. What, 
under such circumstances should be the proper 
method of assessing the property ? While, on the 
one side, the outlay may be pointed to, and the 
structural value, or contractor’s theory, may be 
brought forward to support an assessment which 
would only be justifiad e if the whole property 
were fully utilised ; on the other hand, it may 
also be unreasonably asserted that as no profit is 
being made, no tenant would give any rent for the 
property upon an annual tenancy. 

e latter contention is probably fallacious, 
because the part of the plant which is lying idle is 
not contributing to the rate profits ; moreover, if 
that part was to be abandoned, and the plant 
economically used, it would be quite possible to 
make a profit which would justify the rate. 
Further, it has been repeatedly shown that a pro- 
perly and economically equipped lighting installa- 
tion usually does show a profit. 

To rate the a on the capital value of 
200,0007. would clearly involve the rating of pro- 
spective profits, because, no present profits being 
made, it is only out of the future profits the rent 
and rates could be paid. 

To put the whole matter in a nutshell, the 
occupier of the installation must be looked upon 
as representing both landlord and tenant. To find 
a tenant fora concern which showed an annual, 
albeit a decreasing, loss would be impossible. To 
find an enterprising company willing to undergo 
the risk of loss for a few years, in the hope of in- 
creasing its turnover when customers began to be 
plentiful, would not be difficult. The capital sunk 
and losses made during this period must rather 
be looked upon asa charge upon the capital 





account than the profit and loss account, and 
go, perhaps, to make up what is often called “good 
will.” If the business is prudently conducted 
during this period, the capital so sunk will pro- 
bably prove to have been judiciously laid out, and 
will become remunerative in the future. 

The following extract from a judgment of Lord 
Esher, M.R., in the case of R. v. South Stafford- 
shire Water Company (16 Q.B.D., 359), is of im- 
portance in this connection. In referring to the 
rating of a water works which comprised certain 
reservoirs and plant not in actual use, but which 
were intended to meet future requirements, his 
lordship said: ‘‘There might be works of the 
undertaking which had not become part of the 
actual system, as, for instance, a reservoir, or 
second lot of engines not yet used at all, but con- 
structed with a view of becoming part of the works 
in the future ; such would be no part of the exist- 
ing system of works, but would be intended for 
another system, and would, of course, be rejected 
in making the calculation. But that is not this 
case, for here every part of the works is in actual 
use, though they are too large for the supply of 
water at present required. Therefore, in answer 
to the first question raised by the special case, 
namely, whether in calculating the value of the 
works in this parish, allowance is to be made for 
all the works of the undertaking now in use, or 
only for such of them as are required for the 
present supply, I say that all works which are now 
in use are to be taken into the account, and not 
such only of the works as are necessary for the 
present supply. Then, further, I think that the 
value of the whole, which is found by the arbitrator 
to be 462,000/., has been arrived at upon a right 
theory. As the works in use are in excess of the 
present requirement, a tenant taking the whole or 
part of the property in a particular parish ought 
not in justice be asked to pay the same rate of rent 
as he would if all the works were earning profit. 
. - . | am of opinion that it has, since all the 
works must be taken into account, as they are all 
in existence and being used.” 

The following scheme will serve to show, in a 
general way, the principles upon which electrical 
undertakers are erie 5 at the present day : 


VALUATION OF ExEctric LigHTinc Work. 


Gross REcEIPTs. See 8 oh 
For the year ending... 
Sale of current aa 
= >,» under 
tract... ose 
Public lighting 
Rental of meters 
Discounts... 7 ae 
Sale of materials, stores, &c. 


Deduct 


Workinc Expenses. 
Generating and Distribution of 
Electricity : 
Coals and other fuel 
Oil, waste; water, 
engine-room stores 4%... 
Salaries of engineers and 
Besse wien ake = 
es at generating an 
disteibutiog stations 
Miscellaneous expenses 


Management Expenses: 
Directors’ remuneration 
— of secretary, clerks, 
Stationery and printing ... 
General establishment 

charges * aus 
Auditors... ie 
Law charges... BK abe 
Rates in the £ on £ rateable 
value Seo nis 


con- 





and 


£sad £8 4. 

Occurrer’s SHARE (Tenant’s Capital). 
£schedule(A)  ... ... 
Interest on capital employed 
Trade profits ... hs ae 
Risks and casualties ae 
Income tax on tenant’s pro- 
fitsat thereon ¥ 





Repair and maintenance of 
tenant’s chattels ... 


Gross value... 


STATUTABLE DEDUCTIONS. 
Maintenance and renewal of 
mains and works ... die 
Insurance... eek “at 
Allowance for depreciation 


Rateable value 
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NOTES. 
Resutts OF EvropeaAN Ratuway Systems. 

The United Kingdom earns the largest sum from 
each mile of its railways of any European country, 
and the ratio of the expenses to the revenue is 
about an average. An official German return shows 
that the State railways of Holland yield 11001. per 
kilometre (equal to about two-thirds of a British 
mile), the Austria-Hungarian, 10731. ; the Swiss, 
13441. ; the French, 14351. ; the German, 1840/. ; the 
Belgian, 20401.; and the British, 2720. On the other 
hand, France works her railways most cheaply ; we 
do not include in this remark any allowance for 
relative efficiency. Her expenses absorb 52 per 
cent. of the receipts, Germany comes next with 
55.7, Austria-Hungary 56.6, Britain57, Belgium59.9, 
Switzerland 60.7, and Holland 65.6 percent. Three- 
fourths of the Austria-Hungarian receipts are from 
merchandise, and so are two-thirds of the German 
and Belgian receipts ; while in the other countries 
from 50 to 554 per cent. only is got from goods traffic. 
It is interesting to note further, as an indication of 
the travelling facilities afforded, that for every 100 
kilometres, or every 62 miles, there are in Britain 
55 locomotives, compact Belgium alone excelling 
with 69. Austria-Hungary has 22, Holland and 
France each 27, Switzerland 28, and Germany 36. 
Of passenger carriages, Britain has 130, Belgium 
135, Austria-Hungary 48, Holland 69, Switzerland 
70, France 71, and Germany 72. Of goods wagons 
Britain has more per 100 kilometres than Germany, 
France, and Austria-Hungary united. 


Toe NaputHa InpustTRY OF THE TEREK 
District. 

The naphtha industry of the Terek district is 
not attracting the attention it deserves, nor has it 
been developed to the degree one might have ex- 
pected. It has been in existence close upon 70 
years, but it is only during the last six or seven 
years that any real progress has been made. A 
number of small works have existed some 30 years, 
but very little is known about them, and their 
capacity has not been ascertained. Still there is 
every reason to expect a good future for them, for 
the natural conditions are similar to those of some 
of the best and richest petroleum districts in Europe. 
The naphtha appears very regularly, and there is 
nothing casual or incidental about it. One of the 
reasons that the ‘Terek naphtha deposits have been 
less noticed lies in the fact that the escape of gas 
is not nearly so extensive as, for instance, in the 
Apscheron district, but this only tends to prove 
that the naphtha at Terek is more closed in. In the 
Terek district naphtha was discovered in the year 
1833 at Grosny. Up till 1894 the naphtha was col- 
lected in wells, varying greatly in depth; the 
naphtha was raised in leather buckets by hand 
winches; the aggregate production rose from an 
annual average of 65 tons to one of 2400 tons. 
In the year 1893 a rational naphtha industry with 
boreholes was commenced, and from that date 
the naphtha industry of Grosny has made rapid 
strides. There is no occasion to doubt that a 
similar development is in store for other hitherto 
obscure and unnoticed parts of the Terek district. 


American Trn-Pxates. 


While the English tin-plate industry is threatened 
with further labour troubles it is interesting to find 
that the American trust is strengthening its posi- 
tion. To-day, it is estimated the American Tin- 
Plate Company does 90 per cent. of the tinning 
that is done in that country. It controls 282 mills 
in 35 works. There are but five independent 
manufacturers and but 16 independent dippers, 
and nearly all of these are bound up with or de- 
pendent upon the American Tin-Plate Company, 
simply for their own existence and because the 
trust is able tokeep up prices. But it is generally 
allowed that the trust can kill them off when it feels 
disposed, and that in due course it will. An illustra- 
tion of the treatment of the ‘‘ jobbers” is afforded 
by the matter of brands. Before the Tin-Plate Com- 
pany was formed individual jobbers carried their 
own particular brands, many of which had become 
established, and owed their hold upon the trade 
largely to the reputation that had slowly accrued. 
They were held to be as much the property of the 
individual jobber as were his store fixtures. But 
with the advent of the trust, it became evident 
that the status of brands was to bechanged. ‘We 
will be pleased to furnish to you tin of your par- 
ticular brand,” said the trust, ‘‘but before we 
deliver a pound to you it will be necessary that you 





make over to us for a term of fifteen years your 
rightsin the brand. Had there been no duty, the 
trust might have been defied, and particular brands 
made abroad. But with the duty there was no 
remedy but to submit, and make the best of a very 
indifferent job. The jobber is not the only indi- 
vidual who has to suffer; the jobber is at best 
a parasite, and if there can be direct trade 
between the producer and the consumer, on any 
basis short of absolute dictation on the part 
of the first-named, that condition is much to be 
preferred. But here it is the consumer who suffers 
most. Two years ago the price of 100-lb. coke tin 
was 2.75 dols. a hundred, and at that price the 
mills were able to continue business, though in 
many instances, it is stated, ata loss. To-day the 
same grade of finished tin sells for 4.83 dols. a 
hundred. These prices permitted the American 
Tin-Plate Company in the first year it was in busi- 
ness, and notwithstanding it was hampered by old 
contracts, to make more than 2,500,000 dols. That 
does not, of course, take account of the profits 
made by the other big corporations that came in 
fora share. It is a truism that the removal of the 
duty would not lead to any resumption of imports 
on the large scale of six years ago. But the re- 
moval of the duty would stop the oppression of the 
people by the trust, which would be obliged to re- 
duce the present exorbitant prices for fear that 
American users would buy from Welsh manufac- 
turers. Yet, eventhen, with prices decreased sufti- 
ciently to keep out foreign plate, the trust would 
reap large profits, and be able to pay more than fair 
dividends, even in its present capitalisation. 


An Enouish Pneumatic Toot Factory. 

Whilst a number of English firms manufacture 
pneumatic tools of various types no single firm, so 
far as we are aware, has, up to the present, under 
taken the manufacture of a complete line of these 
goods, ranging from air hoists up to pneumatic 
hammers and portable air drills. Recently, how- 
ever, the International Pneumatic Tool Company, 
Limited, of Palace Chambers, Westminster, having 
purchased the British patents for the Little Giant 
series of pneumatic tools, have made arrangements 
with Messrs. Evans, O’Donnell, and Co., Limited, 
the well-known signal engineers, of Chippenham, 
for the lease of a portion of that company’s works 
for the manufacture of the tools aforesaid, on a 
large scale. Many of the parts of these tools are 
peculiarly suited to production on automatic ma- 
chines, and of these a number, built by Messrs. 
Alfred Herbert and Co., of Coventry, have been 
laid down. The same firm have also supplied 
the turret lathes with which practically all the 
heavier turning and boring needed is accomplished. 
The Little Giant hammer has already heen de- 
scribed in our columns on more than one occasion, 
and engravings representing sectionsthrough the tool 
will be found on page 425 of the present volume. 
The hammer is of the valve type, and has, there- 
fore, a comparatively long stroke. The capabilities 
of the tool are well shown by the fact that 
with it a chip # in. thick, in, wide, and 
18 in. long, has been cut from a }4-in. steel plate. 
It would probably be impossible to take such a 
heavy cut from a }-in. plate by a pressure tool, 
such as a planing machine, without. buckling the 
plate, and in any case much more time would bo 
needed to secure the work in place than is required 
with the pneumatic hammer. Naturally, to take a 
cut of such a character a certain amount of practice 
is necessary in the use of the tool. A beginner 
always suffers from the vibration which arises, in 
the main, from a neglect to keep the tool well up 
to the work. In addition to the hammers the 
company also make the Little Giant drills, the con- 
struction of which was fully described in the paper 
recently read by Mr. Amos before the Institution 
of Mechanical Engineers. When used for wood 
boring, these drills are provided with a special 
valve, enabling the direction of rotation to be 
reversed. This is a great convenience, as it 
much facilitates the withdrawal of an auger bit 
from its hole. These drills are remarkably 
light for their power; the small size capable 
of drilling }-in. holes in steel weighing but 
8lb. The castings are beautiful specimens of the 
founder’s art, and we regret to learn that the 
company have found no English firm willing to un- 
dertake their production, and are therefore com- 
pelled to obtain their supply from America. As ex- 
plained in the paper by Mr. Amos,there are four cy- 
linders. -At Chippenham these are bored on a turret 


lathe, the work being held in a jig, which insures 
that all are interchangeable. ll holesare finished 
by standard reamers. Pistons and valves are 
turned over-size, hardened, and finished by grind 
ing to a working fit. The reversing drill has also 
been modified so as to serve as a pneumatic hoist, 
which is particularly useful where head room 
is limited. In place of a drill socket the spindle in 
this instance terminates in a worm driving a chain- 
wheel. One on view at Chippenham on the occasion 
of our visit there weighed but 26 lb. complete, yet 
was capable of lifting 2000 Ib. at the rate of 6 ft. 

er minute. In another application the spindle is 

tted with a wire brush which Messrs. Evans, 
O’Donnell, and Co. find extremely useful and effi- 
cient for cleaning castings. 





THE TRAINING AND STATUS OF 
ENGINEER OFFICERS. 
To THE Eprror or ENGINEERING. 

Sir,—As you have been kind enough to devote some 
space in your columns lately to a discussion on the organi- 
sation and position of naval engineers and of the steam 
branch generally, I should be glad if you would allow me 
to add a few remarks on the same question, as it is one of 
the deepest public concern. It will be at once con 
by every one who is competent to hold any opinion at all 
on naval matters that, however perfect in other respects 
our naval material, personnel, and organisation may be, the 
eer of the whole as a fi ne must depend 
absolutely on the efficiency of the boilers and machinery 
of our a Considering the complicated and delicate 
nature of modern machinery and boilers, it is also evident 
that this efficiency for prolonged stress in action will de- 
pend entirely on the capacity and resource of the engi- 
neering degen From this it follows —_ it is of the 
very est importance, we may say without exaggera- 
tion, pr get concern to the country, that the engineer 
officers of our Navy should be even of the very 
— qualifications for their profession, and that the 
whole of their training should be designed to fit them to 
perform the trying duties of the department which they 
will have to maintain in efficiency, and control in 
action with the enemy. The truth of the latter state- 
ment, and the force of the above reasoning, was prac- 
tically admitted by the Admiralty when the present 
— college {for engineer students at Keyham, was 
founded. 

Admitting that the system of training then laid 
down was a good one, and from an engineering point 
of view fairly met the needs of the Navy at that time, 
has the system been properly modified and developed to 
meet the demands which an almost revolutionised modern 
Navy makes on the varied branches of engineering know- 
ledge required in the engineer officer of the present? The 
majority of the senior engineer officers now serving, who 
have to judge of the quality of the young officers su 
plied to the Navy from the gy oy training college, wi 
say No; they will agree with the opinion expressed by 
Chief Inspector of Machinery Charles M. Johnson, 
R.N., “that the F coe system of training engineer 
students for the Navy is not calculated to make them 
thoroughly practical, resourceful engineers.” Mr. John- 
son’s proposed remedy is to give the students a thorough 
peng vee engineering training, in ships smc selec 
for the purpose, after they have left college, and before 
considering their education finished. There is no errs | 
however, that the present system might be so modifi 
and expanded as to meet all the requirements, and it jis 
high time that the Admiralty were roused to a due 
sense of their responsibilities to the country in this 
matter. The Admiralty having built a splendid engi- 
neering training college at one of our principal naval 
ports, with splendid facilities, and at great cost to the 
country, then practically ignored its existence. On their 
annual visits to the Dockyards ‘‘My Lords” consider 
nearly every other establishments pout this college of 
sufficient importance to claim their personal inspection. 
They put a naval officer of the rank of commander in 
command of it, selected not for any special qualifica- 
tions he may have for this important post, but making 
it simply a means of providing a comfortable shelving 
billet for an officer — or otherwise, unfit for active 
service afloat. A meng @ a le professor who, doubtless, 
would be an excellent head master of a public — is 
made the practical director of the college, and is aided by 
ordinary schoolmaster assistants, the senior of whom alone 

any engineering training whatever. 

The theoretical engineering training is a course of lec- 
tures, about one a month, given by a fleet engineer R.N. 
for the students under three years, and a more advanced 
course by the naval engineer assistant to the chief engi- 
neer of the dockyard, for the students of the fourth and 
fifth years ; these latter lectures are very valuable, 
are highly es but there are not enough of them. 
The commander, supposed to be responsible for the good 
order and well being of the students, is rarely visible, 
and discipline is largely left to the students themselves 
under a young engineer officer R.N. In fact, the 
whole concern wants waking up and thoroughly re‘ 
organising; the practical result of the present system 
is to make the students on the one hand mathe- 
maticians in the narrowest sense of the term, and on the 
other fairly competent gon fitters from their workshop 
training, in which more than half of their time is be se 
Their success in the college is made to depend i) 
entirely on the mathematical part of their training. Is 





it any wonder that with the t system, and more 
especially with the present indifference to the establish- 
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ment shown by the Admiralty, the students are not so 
qualified for their important duties as the country has a 
right todemand? What is wanted to make the Naval 
Engineering College a success ? 

In the first place, the Admiralty must consider the 
training of naval engineer officers in the college of Key- 
ham of the same importance as the training of the execu- 
tive officers in the Britannia. The staff for the former com- 
prises a commander R.N. and eight other officers; the latter 
& post-captain, commander, and eighteen other officers, 
including professors of various languages and sciences. 
A specially selected post-captain R.N. must be placed in 
command of the Engineers’ Training College, he must be 
able to count his service as sea time and in every way as 
service for promotion to flag rank. The scientific head 
of the college should be a professor of engineering of the 
highest attainments, and his assistants should also 
pe geome 4 — specialists in physical and chemi- 

science, hydraulics, electrical engineering, &c., the 
instruction to include the oe of the design and 
construction of boilers and machinery, guns, armour, 
hulls of ships, and of all implements and apparatus met 
with in the Navy. Laboratory practice in chemistry, 
metallurgy, physics, electricity, &c., should be poe! 
extended. The attempt to make the students senior 
wranglers in pure mathematics should be discontinued, 
and only those who show special aptitude for this 
special branch of study should be allowed to devote 
so much of their time to it. As Admiral Melville, Engi- 
neer-in-Chief of the United State Navy, said in his recent 
report: ‘‘One of the most important duties under my 
bureau, and one which the Personnel Bill has made more 
important, if possible, than heretofore, is that connected 
with engineering at the Naval Academy, This special 
instruction must never be left to the control of others 
than engineers of great practical experience as well as 
high theoretical atttainments.” During the last year or 
two of their college course facilities should be given the 
students to visit the shipyards and workshops of the best 
shipbuilders and engineers, gun and armour factories, 
electric light, and other specialists on the Admiralty list 
of firms. The education gained through the eye in this 
way supplemented by proper book-work instruction 
would be of the greatest value, and leave a life-long im- 
pression on the memory. The first year after leavin; 
the college should be passed in the Reserve and should 
be considered a vital part of the training; every facility 
should be given the young officers to gain varied 
ractical experience in different ships under steam, 
or courses of Whitehead torpedo in the torpedo 
dépots, electric light, and “eaming in the schools, &c., 
for all of which they would have been prepared theoreti- 
cally in their college course of not less than five years. 

The French and German languages should also be taught 
in the college ; it is unfair to include the former language 
in the examinations and to provide no facilities for study- 
ing it. I am aware that the programme I have sketched 
is an extensive one, but if every effort is made to give the 
students a distinctly naval engineering training, one 
which includes all branches of mechanical engineering, 
I am satisfied it can be carried out. All the elements 
of success in the general arrangements of the col- 
lege itself and its surroundings already exist, reor- 
ganisation on the lines indicated will attain it. With 
such a high ideal as the one we have set before us, 
it is necessary that the very best youths should be 
attracted to the engineering department of the Navy, but 
the present treatment of the naval engineer prevents the 
most desirable candidates from coming forward. As the 
grievances of naval engineers have been before the public 
now for some time in their published statement, and in 
various letters in the public Press, I need not enlarge 
upon them, but their wants are all summed up in one 
word, ‘‘ Recognition.” They want to be made really part 
and parcel of the Navy, not treated as civilians and 
hirelings, but fairly given all the privileges and honours 
which executive officers of the same rank enjoy. 

There is one aspect of the Admiralty policy designed 
to subordinate and degrade the naval engineering pro- 
fession which affects the whole body of engineers in and 
out of the service, and that is the attempt to set up an 
independent set of artificers for work outside the engine 
department, under the control of executive officers. This 
is altogether unnecessary, and does not in any way con- 
duce to the efficiency of the service. All mechanical 
ratings in the ship should be under the engineer officer, 
who should be responsible for maintaining the efficiency 
of all apparatus and mechanism for whatever purpose it 
may be fitted on board. The fighting officer should be 
able to devote the whole of his attention to the best 
methods of using all the — guns, torpedoes, 
searchlights, &c., in action, and a good acquaintance 
with their general construction and working should alone 
be acquired of him. The system of specialists in gunnery, 
torpedo, navigation, &c., should not be necessary, every 
lieutenant should have a thorouzh practical acquaintance 
with these subjects. To endcavour to make amateur 
engineers of these officers is a waste of valuable time; 
besides which an engineering training is by no means the 
best suited to give an officer that impetuous bravery, un- 
disturbed intensity of thought, and reckless daring which 
characterised the naval hero of the past ; but, on the con- 
trary, tends to make him anxious and preoccupied about 
various complicated details from which the mind should 
be entirely free. As Admiral Melville says again, in his 
admirable report; ‘‘ Various outcroppings in the shape 
of electrical, hydraulic, and pneumatic specialities divert 
the thoughtless into considering these fields fundamen- 
tally separate from that of steam engineering, while the 
fact remains that the man educated fully in steam engi- 
neering is in the very front rank of the advanced workers 


in such specialities. The principles of the side branches 
are of extreme simplicity, 


ose governing the mechanisms 





being essentially the same as in good mechanical engi- 
neering. ie 
The engineers do not contend for interchangeability 
with the fighting line in our Navy; they consider that 
engineering in all the various branches represented in 
the Navy is their special domain, and is quite sufficient 
to absorb the whole of their talents and energies; but 
although their am of action is a different one, they 
consider that they are entitled all the same to equa! 
honour and authority in their own line, and the same 
recognition from their country, the safety of which it so 
largely rests upon them to defend. Hoping you may be 
able to lend your powerful aid towards improving and 
perfecting both the training and position of the naval 
engineering personnel, a work for which your journal is 
so eminently qualified, 
I am, very truly yours, 
Freet EnGInesR, R.N. 








NAVAL ENGINEERS. 
To THE EprTor OF ENGINEERING. 

Str,—It is not always a wise plan to reply to an 
anonymous correspondent, and, asa rule, I refrain from 
doing so, but as “‘ Fairplay,” in your last week’s issue, 
charges me with giving an incorrect statement I must, for 
the sake of the issues involved, break from my usual 
practice. 

‘* Fairplay ” states that I am incorrect when I state 
that chief engine-room artificers have sole and absolute 
charge of the machinery of vessels whose engines are 
2000 indicated horse-power. He says that he has 
studied the Navy List, and can find no such case in 
its pages. ‘“‘ Fairplay ” ought to know that there are 
more ships upon the sea than those whose names appear 
in the Navy List; those I had in my mind when I 
wrote the letter to which he takes exception, were the 
first-class torpedo-boats Nos. 94, 95, 96, all three of which 
have engines which are of the power stated. There are 
five others of 1750 indicated horse-power. All these boats 
are in charge of chief or engine-room artificers. So much 
for the correctness of my statements, which disposes of 
point number one. Point number two is: Chief engine- 
room artificers have been sent out as assistant Admiralty 
overseers. This, ‘‘ Fairplay” states, is stretching the 
case with a vengeance. Does ‘‘ Fairplay” imply that I 
have overstated what actually has taken place? If so, 
let me state it again, only more clearly. Chief engine- 
room artificers are out at the works of private con- 
tractors assisting engineer officers. The engineer officer 
is at these said works to oversee ong jg | work, 
to watch all tests, and take notes of all trials, 
&c., but, not being ubiquitous, he cannot be in all 
places at once, so he sends his assistant, the chief 
engine-room artificer, who watches these tests, sees the 
Admiralty mark put upon the particular work, and takes 
all notes which are the basis of the official memoranda of 
the work in question. If this is not being what I de- 
scribed him to be, will Hagens | ” tell those of your 
readers who are not quite capable of appreciating the 
difference between this position of an ‘‘assistant Admi- 
ralty overseer” and one who only ‘‘assists” an Admiralty 
overseer. It is too profound for me, so I give it up. 

‘* Fairplay ” quotes what he is pleased to call a ‘‘ well- 
known” clause of the Queen’s Regulations, which states 
that all engineer officers below the rank of chief engineer 

in addition to any special duties apportioned to 
them, to keep eight hours’ watch per day when under 
steam, to insure the watches being placed in charge of 
officers (the italics are ‘‘Fairplay’s”). What object your 
correspondent could have had in quoting the foregoing I 
cannot imagine. What does he want to prove? Does he 
mean your readers to infer that engine-room artificers 
do not — watch in ships where engineer officers are 
carried ? If so—and now I am about to open the Navy 
List at random, and am prepared to quote any ship whose 
names I find on the I have opened indiscriminately 
—what about the Hermione, twin cruiser, second class ? 
I find she carries a fleet engineer and one assistant engi- 
neer of two years’ standing. Now even allowing that the 
engineer keeps watch, which senior engineers as a rule 
never do, they have far too many other duties for watch 
keeping to carry out the regulation ‘‘ Fairplay ” quotes— 
there would still be eight hours to be kept by somebody. 
3g inca nd ” does not understand the subject or he would 
never have given himself away so cheaply. In con- 
clusion, Sir, I may also state that I have no desire 
to enter into a controversy with your anonymous 
correspondent, but I have a real desire to witness the 
subject of Naval Engineers being fully and properly dis- 
cu in your pages. I, too, like ‘‘ Fairplay,” am a lay- 
man, but I have a wide and extensive knowledge of the 
Navy, and am keenly interested in the question of per- 
sonnel. Inthe engine-room department the Navy is woe- 
fully undermanned, but this will not be remedied by re- 
fusing to apportion the engine-room artificer his due meed 
of responsibility in the very trying and onerous duties 
which are performed there. ‘ 

T am, Sir, yours truly, 
A. MARSHALL. 





THE MAXIM MULTI-PERFORATED 
POWDER. 
To THE EprTor oF ENGINEERING. 


Srr,—In your issue of February 9 last appears a long | I 


letter relating to a smokeless powders, by 
a person signing himself Thomas A. Hill. The letter 
contains such extraordinary statements in view of the 
actual facts in the case that I trust you will allow me to 
answer the same in your columns, — 

Tenclose you copies of my United States patents re- 
ferred to by Mr. Hill in his letter, Nos. 538,618, 540,326, 
540,327, and 540,328, and which Mr. Hill says were not 





gre for until after 1895. You will see by looking at 


the dates of application on these patents that one of the 

was filed December 14, 1893, and the other three wera 
filed January 31, 1894, while the English patent of Mr. 
Hiram 8. Maxim for multi-perforated powder graing 
illustrated in Mr. Hill’s letter, No. 17,994 of 1894, was 
not applied for until September 21, 1894, nearly eight 
months after the last of mine was applied for; and stil] 


1| Mr. Hill makes the statement that none of my above 


patents was applied for until after 1895. 

I also send you a copy of my United States Patent 
No. 428,311, applied for September 24, 1889, and which 
shows a tubular powder grain such as was claimed by 
Mr. Hiram 8. Maxim in his English patent just five years 
later lacking three days. 

It should be noted that United States patents bear the 
year of issuance and not of application, while British 
patents bear the date of application. 

Mr. Hill starts out by making reference to an article 
in ENGINEERING wherein it is said that ‘‘ the distinguish. 
ing feature of the ae. sata invented by Mr. Hudson 
Maxim and Dr. a aus isits form.” That is to say, 
that it is in the form of multi-perforated cylinders, r. 
Hill adds : ‘* All of the foregoing subject matter, so far 
as form of powder is concerned, was disclosed in Mr. 
Hiram 8S. Maxim’s British patent, No. 17,994, of 1894, in 
which tubular and other forms of powder which permit 
of internal cavities are described.” It is true that the 
distinguishing feature of the Maxim-Schupphaus powder 
is its form, Seonan this was the first multi-perforated 
smokeless powder ever made ; but as black powder grains 
had been made in the same form long before the advent 
of smokeless powder, there was no novelty in the form, 
and I have never claimed any novelty for the simple 
multi-perforated cylinder, and I have never patented 
such a powder grain anywhere in the world. Three of 
my above patents mentioned by Mr. Hill are for improve- 
ments in cartridges and cartridge cha wherein multi- 
perforated grains are employed ; while the other is for a 
die for making multi-perforated powder grains, and all 
smokeless powder now made for the United States 
Government is made with this same die. 

Mr. Hill accuses me of not having mentioned in my 
writings and lectures the above British patent of Mr. 
Hiram S. Maxim of 1894, and also one for a grain having 
a single central perforation patented by him in 1886. It 
may be sufficient for me to explain that I preferred to 
mention those who had done the same thing a long time 
prior to Mr. Hiram 8. Maxim, and done it much better. 

I inclose for your inspection a sketch showing an accele- 
rating say cod charge built up of multi-perforated grains 
made General Rodman, then Captain Rodman, in 
1857, and which is illustrated in his book, ‘“‘Experiments 
on Metals for Cannon and Gunpowder,” published in 
1861. This invention of General Rodman did not leave 
much opportunity for his successors to make valid claims 
for multi-perforated powder grains. About the only im- 
provements possible in the form of perforated grains in- 
vented by Rodman are those of transversely perforated 
rods invented and patented by me, and angular forms of 
perforations laid out with mathematical accuracy for 
securing equal burning thicknesses between multi-perfora- 
tions, according to the Maxim-Schupphaus patents. 

It is noteworthy that each of the forms illustrated in 
Mr. Hiram 8S. Maxim’s patent above mentioned, taken 
forty years later, is far inferior to the form invented by 
Rodman. 

Black powder, however, did not have the tensile 
strength necessary to enable the advantages at first ex- 
pected by General Rodman to be derived from the form 
mentioned. He therefore tried other forms of grain, and 
finally abandoned them for a grain with a single perfora- 
tion, which was in general use until the advent of smoke- 
less powder, which the necessary qualities for 
the attainment of accelerating combustion with the multi- 
perforations of Rodman. But as smokeless powder re- 
quired entirely new processes and apparatus for its manu- 
facture, I invented the form of die illustrated by you 
June 10, 1898, for the purpose of making General Rod- 
man’s multi-perforated grains. ae 

I believe General Rodman never patented his inven- 
tions in gunpowder, but a United States Patent was 
taken in 1883, by Norman Ward, applied for March 2, 
1882, a copy of which I enclose, which illustrates tubular 
and other forms of powder grains, including Soong om 
forated cylinders, three years ahead of the earliest of Mr. 
Hiram S. Maxim’s patents on the subject. 

It may be well for me to add, for the benefit of those 
who are not familiar with the patent laws of different 
countries, that it is not necessary for a device to have the 
least novelty in order to get a British patent, for no 
search for novelty is made in the British Patent Office, 
and a thing without a single new feature may be patented. 
In the United States, however, a careful search is made 
for pre-existing patents, and although mistakes sometimes 
occur, an American patent is some guarantee of novelty, 
while a British patent is none whatever. It is note- 
worthy that each of the above patents of Mr. Hiram S. 
Maxim are British. They could not have been patented 
in the United States. 

The suggestion that has been made about my change of 
name, the enclosed facsimile copies of documents in my 
possession will prove to you that I had assumed the name 
of Hudson in 1875, since when I have discarded that of 


saac. 
As Mr. Hill is a 
the patents before 
professional skill to presume 
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ery res; ully, 
eee Hopson MaxiM. 
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THE WEIGHTS OF AMERICAN BRIDGES. 
; To THE Eprtor or ENGINEERING. 

Sir,—Enclosed you will find some formule for the 
weight of American bridges, which may be interesting to 
English engineers : 


Formule for the Weight of American Railroad Bridges : 


All weights are per lineal foot of single-track bridge. 
Steel only. 

Live loads = two engines, 100 tons each, and 4000 Ib. 
per lineal foot of track, limits 10,000 lb, and 
12,000 lb. per square inch. 


Deck plate-girder bridge ... 100+ 9 1 
» lattice —,, se ew aE 
Half through plate girder bridge 300+ 12 1 

Half through plate girder bridge 
ties on shelf angle ee -» 200+ 8$2 

Half through plate girder bridge 
with solid steel floor _... -- 600+ 10 2 
Pivoted through truss bridge ... 400+ 6 1 

5 deck ve ties on 
top chord ... ea sae hes 200+ 7 1 
Through pin bridge ss . = «=—$ 400 + BAL 
Deck pin bridge with shingers ... 400+ 6 7 
is $s ties of top chord 300 + 6 2 


Railroad Trestles : 


Loads as above. 
Weight of spans as above. 
a bents and bracing = 9 lb. per square foot 
of side profile, from ground to base of rail. 


Electric Railroad Bridges : 


To carry 25-ton cars, or 2000 lb. per lineal foot of 
track, limits 10,000 lb. and 12,000 lb. per square 


inch. 
Weight of steel per lineal foot of single-track bridge 


are for 
Beam bridges ee co 30 + 547 
Deck-plate girder bridges... “ae 30+ 5 1 
Pony truss bridges... es a6 200 + 1.87 
Through truss bridges... -- «6: 200 +: 1.62 


Electric Railroad Trestles : 


Weight of spans as above. 
ie bents and bracing = 6 Ib. per square foot 
of side profile, from ground to base of rail. 


Highway Bridges, with Wood Floors : 

Dead weight of floor = 40 Ib. per square foot. Live 
loads, 100 lb. per square foot, and units 10,000 1b. 
and 12,000 lb. per square inch. 

Weights are per square foot of floor, and include 
steel only, without joists. 








Girder bridge with sidewalks 54. ~~ 
” 5, Without sidewalks ou — 
Truss » With sidewalks... $4: ne 
” »» without sidewalks... 5+ — 


7 
Highway Bridges, with Solid Floors : 
Dead weight of floor = 150 lb. per square foot. 





Deck-plate girder bridges ... 3+ ae 
Half through 2 3+ a 
Truss bridge ... aoe re we 3+ 
Very truly yours, 
H. G. Tyre, 
Designing Engineer for Boston 
Boston, May 12, 1900. ridge Works. 


_ [The formulas given above are of a type very common 
in the United States, and we need only add that the 
letter 7 denotes the span in feet, so that from the first 
formula given the weight of a deck plate-girder bridge, 
100 ft. nye would be 100 + 900 = 1000 Ib. per foot run. 


—H1, 





LOCOMOTIVES AT THE PARIS 
EXHIBITION. 
To THE Eprror. oF ENGINEERING. 

Sir,—The express engine of the Midland Railway 
Company will prove to be one of the most attractive of 
the exhibits at Vincennes, but its unique features are 

y no means confined to a graceful outline alone. 

The Midland Railway route is heavier than the majority 
of our great trunk lines, and the weight and speed of the 
main line trains little, if at all, inferior to any, yet it has 
been found possible to work this excellent service with 
individual heating surfaces of only 1216 square feet ; the 
engines of another line having distinctly easier gradients, 
and which have an equal amount of surface and cylinders 
19 in. in diameter, usually finish their runs with express 
trains equal to 14 coaches with hot smokeboxes and with 
doors frequently bulged so badly as to drop red-hot ashes 
on the cylinder fall plates. In this case the ratio of heat- 
ing surface to grate area is 58 to 1, and the new engines 
by which they are being replaced have 25 per cent. more 
surface, and the ratio is increased to 77 to 1; on the 
other hand, the Midland boilers have the smallest ratio, 
yiz., 49.6 to 1, of any engines doing fast main line work 
m any country on bituminous coal. 

A competing line which continues to use large numbers 
of older engines having about 1100 square feet of heating 


surface, is said to get only five months’ service out of a 
single set of tubes, and it is notorious that the repairs and 
renewals of the small fireboxes of certain engines which 
were much admired, and which have only recently been 
superseded, were both frequent and costly. Presuming 
that the repair bill is normal, the Midland boiler is the 
lightest and least expensive = in use for supplying 
steam to 194-in. by 26-in. cylinders at express speed. : 

As only 36 per cent. of the weight of the engine is 
available for adhesion and for braking, the engines are 
comparatively slow in starting and stopping, and have 
therefore to attain a high maximum speed in order to 
keep time ; that they do so with the ame low 
coal consumption claimed is evidence of their free run- 
ning at high speed and of the excellent work of the Smith 
type of piston valve. 

utside bearings are usually objected to because of the 
serious addition necessitated to the cost and weight of the 
framing, and on account of the higher stresses on the 
axles which they involve in conjunction with lateral pres- 
sures at the flanges, and with the resistance to steam 
thrust when the inner boxes become slightly worn ; it 
must be admitted that nearly all classes of outside frame 
engines have a bad record in the matter of broken and 
** flawed ” cranks, but doubtless some sacrifice of simpli- 
city and of economy in first cost in favour of the zsthetics 
of the composition of the handsome brass axlebox and the 
graceful curves of the frame and splasher will meet with 
popular approval. 
Yours, &c., 
QUE’QU’UN. 





THE WAR IN SOUTH AFRICA. 
To THE EDITOR OF ENGINEERING. 

S1r,—The tide of war rolls on, and the sands of inde- 
pendent Boer life are being submerged. If, Sir, you have 
ever observed the advance of an incoming tide over a 
somewhat irregular flat, you will have noticed that which 
in many respects illustrates the advance of an overwhelm- 
ing force over a country weakly held by opposing forces: 
The higher patches of sand which, for a time, stand 
proudly above the water are soon surrounded, and are 
eventually submerged. 

So with the enemy, he is enabled to show a bold front 
in certain localities favourable for defence; but the 
very force of our numbers flowing steadily eastwards in 
the Orange River State has speedily converted these 
positions into traps from which the Boers cannot hope to 
escape, except as disorganised forces. Looking back over 
the work of the past few weeks, the most striking fact is 
the energy of the British advance. The celerity of 
movement, the brilliant initiative of the Commander, 
the élan of the troops, and the fine spirit of all, have 
combined not only to astonish the Boers, but to utterly 
destroy, as with a whirlwind, their powers of resistance. 

Lord Roberts must indeed be a wonderful commander, 
to be able, at his age, to direct such far-reaching move- 
ments in such a dashing manner. Of course, a great 
superiority of men, guns, ‘and organisation facilitates good 
strategy. Under such circumstances a man can hard ty go 
wrong. But thestrategy of this advance from Kroonstadt, 
good as it was, is less remarkable than the impetuosity and 
celerity of the advance. The penetration of a projectile 
may be said to vary as the square of its velocity ; and in 
a similar manner the vis viva of an army of invasion to 
overcome resistance is immensely increased by rapid 
movement, The molecules in the one case, and the 
groups of armed men in the other, are similarly driven 
aside because they have no time to arrange for a combined 
resistance. 

The question of supply must have been one of great diffi- 
culty to solve satisfactorily, because there were so many 
columns advancing quickly and simultaneouily, and on 
different routes. Some time ago a correspondent of the 
Times drew attention to our transport and supply as one 
of ‘‘ the things we have done well.” 

Another thing which seems to have been well executed 
is the repair of damaged communications, and especially 
that of the railway bridges. 

As a rule, the actual permanent bridge has been left in 
its damaged condition to be dealt with at some future 
time, and a crossing of a temporary nature has been 
made at some ema a little removed from the permanent 
bridge as possible, but at a much lower level, a deviation 
line being simultaneously formed to the said lower 
crossing. In this way the impetus imparted to the train 
running down one deviation line to the crossing at a 
lower level, helps to take the train up the other deviation 
line on the far side of the crossing. 

The supply of an army during such a rapid advance 
must have failed, unless the arterial line afforded by the 
~~ had been ver foneg wd put into working order. 

To the things which have been done well must now be 
added the embodiment of our Yeomanry into so effective 
a war force. 

Wherever they have gone they have earned golden 
opinions for their dash and efficiency. The Yeomanry 
have for many a year been the butt for undeserved joking 
and tomfooling by journals such as Punch, which shoul 
be able to discern latent merit with more perspicuity. 
In future willing men who can ride and shoot are likely 
to be treated with more consideration. 

So we have arrived at the Golden City, and the mines 
and buildings are unhurt. The deliberate destruction of 
mining machinery could do the Boer cause nothing but 
harm. The reef could not be destroyed, and the machinery 
would have been repaired at a certain cost by people who, 
- numerous cases, have been sympathisers with the 

oers. 

We are told that Mr. Kruger and the more bellicose of 
the Boers intend to make a stand in the Lydenburg dis- 


and I cannot believe that it will produce any important 
complications. The Celts in the Welsh mountains 
during the Heptarchy might be almost a fair parallel. 
Kroger, the would-be leader of an Afrikander South 
Africa, from Cape Town to the Zambesi, and Kruger, a 
refugee, with 10,000 malcontents in the mountains round 
Lydenburg, are very different ponmenane. Surely he 
can, a3 a sonsible man, see that the game is played out, 
and the board stands at checkmate. 

An attempt will, no doubt, be made by Loud Roberts 
to induce him to surrender, and it certainly seems very 
desirable to attract him, and other Boer leaders, by offers 
of clemency. We must bear in mind that the Orange 
Free State was actually independent prior to the war; 
and that the Transvaal was practically independent. 
Consequently, the burghers of these two Republics are in 
bey wis very distinct and different from that of the 
rebel rs in _ Colony. The distinction appears to 
be well understood at the front, if one may judge by the 
difference in treatment meted out to the above two 
classes ; and why should Kruger, Steyn, and other leaders 
be exempted ? hy should there be a talk of sending 
Kruger to St. Helena ? a that is enough of itself to 
make a man irreconcilable. He is old, very old, and has 
shot his bolt. His private fortune, and the estates of the 
other leaders form a mere fleabite in the cost of the war, 
and are not worth regarding, Kruger, Steyn, Cronjé, &c., 
should be offered clemency and amnesty and retention of 
their worldly effects. In exchange, they would, of course, 
be required to announce to their followers that the inevit- 
able must be accepted, and that the yoke of the cursed 
Roinek borne with fortitude. In time, perhaps, the yoke 
will be found to be an easy one. 

Now is the time for the Queen’s Government to show 
its statesmanship, but this should not be permitted to 
encroach upon the military question of security for South 
Africa, as a whole. Lord Roberta should be sole arbiter 
on that matter, and we should enforce his requirements 
even if Cape Colony winces at them. A permanent 
South African army is a sine gud non, and South Africa, 
as a whole, must pay for that army. 

Federation is therefore absolutely necessary unless we 
ae in England are so foolish as to permit ourselves to 

saddled with the annual cost of the said army; in 

addition to the annual interest and sinking fund on 

pe Ese ital which the war will have cost us when 
nished. 

This would be rather more than a fair ‘‘ white man’s 
burden,” and should be strenuously resisted by the British 
taxpayer. 

An excellent opportunity of enforcing his views upon 
the Government will soon be at hand. The man in the 
street can, if he will, at the coming General Election, 
insist upon each candidate pledging himself to promote 
the organisation of a permanent South African Army on 
the same lines as our Indian Army, i.¢., a force officered 
by Britishers, but paid for locally. It is the payment of 
the future South African Army which the British tax- 
payer and voter has to consider. 

he military correspondent of the Westminster Gazette 
is very emphatic upon the necessity of finishing the war 
quickly, and seems to me rather unduly anxious to get 
the army home again. 

For what purpose ? 

Like a ship, to be paid off out of Commission ? 

He seems anxious about the return of the army by sea, 
if war were in the meantime declared with a naval Power. 
But the only troubles which seem to be breaking are 
Chinawards, and it is scarcely necessary to point out to so 
intelligent a writer that our soldiers in South Africa are 
very well positioned should it be necessary in the near 
future to send an bag Ae nage to the Far East. If Russia 
send 40,000 men to Pekin, we must send 50,000. 

The advisability of finishing the Boer War quickly is 
—_ pressing—but the reason assigned is very dif- 
erent. 

Since writing the above, we now hear of the occupation 
of Pretoria by Lord Roberts. This concludes the war, 


so far as a war on the two Republics is concerned. We . 


may probably be compelled to continue hostilities against 
@ greatly reduced number of the enemy, who may hold 
rough portions of the country of small value, and still 
defy the Britisher ... but their resources must soon 
come to an end when the railway to Delagoa Bay falls 
into our hands, 

Practically the war is now over; so much so that Lord 
Roberts could easily spare 50,000 or 60,000 men should 
the Government consider it necessary to send a strong 
force to the Far East. 

Faithfully yours, 
June 6, 1900, FIELD Orricer IN 84, 





LENDING LIBRARY FOR ENGINEERS. 
To THE EprTor oF ENGINEERING. 

Sr1z,—I may advise your readers that the library of 
the North of England Institute of Mining and Mechanical 
Engineers has always been available as a lending library 
for the use of the members; those residing at a distance 
paying carriage, no other charge being made. 

have the pleasure of enc sing (1) a copy of the 
library catalogue, showing that the books are suitable for 
nearly all classes of engineers; and (2) a copy of the 
annual report, containing a list of the periodi which 
are also available for perusal by the members. 

A card catalogue of periodical literature is constantly 
maintained up to date, enabling members to refer to 
pew on any subject in which they may be interested. 

his card catalogue could be extended to all classes of 
engineering papers, if suitably supported by engineers. 

Yours faithfully, 
M. Watton Brown, 








trict. This must be a very doubtful policy on their part, 


Newcastle-upon-Tyne, June 6, 1900, 
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MARINE ENGINE GOVERNORS. 
To THE EprToR OF ENGINEERING. 

Srr,—The use of the gimbal for keeping a body freely 
inclined in all directions whatever is not new, and the 
contrivance can be used for the anti-racing of the marine 
engines. 

The rough sketch accompanying this letter shows 
some idea of this scheme. It is drawn for the port 
engine of a twin-screw ship. The pendulum will move 
the slide valve in every direction of rolling and pitching, 





lig 7 j 








Steel Springes| Controlling Springs 
Aur holes with —  $H : 

















Perforated | | 
Plate to 
jeep An | Steam 
out | il Valve Casurg 
| |e 
Exhaust to Condenser 














except in the cases when she inclines to the port side, or 
has her after end immersed in waves. It will also not 
act within a certain limit of angles, as it will be seen from 
the sketch. 

Recently so many of the wig ey destroyers sailing 
home by their own steam from here have had terrible ex- 

riences, owing to the racing of the engines. I think a 
ittle consideration of the scheme will give some light for 
the prevention of racing. 

As I have not exhaustively examined previous methods 
of anti-racing, I may be pardoned if the same means have 
been applied before. I enclose my card. 


Yours truly, 
London, May 28, 1900. E. ODAGIRI. 





CoAL ON THE NoRTHERN OF FRANCE.—The quantity of 
coal and coke carried over the Northern of France Railway 
last year was 13,358,160 tons, as compared with 12,878,850 
tons in 1898. Of the 13,358,160 tons carried last year, 
11,328,105 tons came from the basin of the Nord and the 
Pas-de-Calais, while 1,729,710 tons were Belgian coal, 
192,020 tons English coai, and 108,325 tons German coal. 





Beieian Biast-Furnaces.—The number of blast-fur- 
naces in activity in Belgium at the commencement of June 
was 34, while 5 furnaces were out of blast at the same date. 
The total of 34 representing the furnaces in blast in Bel- 

ium at the commencement of June was made up as 
ollows: Charleroi group, 14; Litge group, 14; Luxem- 
bourg, 6—total, 34. The output of pig in Belgium in 
May was 99,820 tons, as compared with 97,030 tons in 
May, 1899. The aggregate output of pig in Belgium in 
the first five months of this year was 489,020 tons, as com- 
pared with 498,080 tons in the corresponding period of 
1899, 


New Sovura Wares Rarways.—The Government 
report for the quarter ending with March shows that 
the earnings for the past quarter, totalling 816,755. for 
the 2771 miles open, show an increase of 63,039/. over 
the corresponding quarter of last year. The expenditure 
totalling 430,904/., shows an increase of 20,848/., the 
result being an improvement in net revenue of 42,191/. 
for three months for an incre mileage of 66 miles. 
With few exceptions all classes of traffic contributed to 
the increase, viz,: First-class passengers, 9079/.; second- 
class, 7927/.; parcels, &c., 4341/.; general mercandise, 
15,124/.; grain, flour, &c., 25,887/.; minerals (other than 
coal and coke), 4331/.; coal and coke, 8947. Wool shows 
a decrease of 830/.; and live stock, 37147. The passenger 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal line 

represents 1s. in the case of hematite, Scotch, and Cleveland iron, and lJ. in all other cases. The 

price of quicksilver is per bottle, the contents of which vary in weight from 70 Ib. to 80 lb. The 


metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 
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traffic shows an increase of 504,646 eed journeys; | similar works between Gresham and Blayney. The first 
and the goods traffic, 154,386 tons. The grade improve- | section of the “pioneer” line, Moree to Inverell, a dis- 


ments between Harden and Cootamundra are approaching | tance of 35 miles, Moree to Gravesend, was opened for 








completion, and satisfactory progress has been made with | traffic on February 1 last. 
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50-TON TESTING MACHINE AT THE 


PARIS EXHIBITION. 


CONSTRUCTED BY THE VALERE MABILLE COMPANY, MARIEMONT, BELGIUM. 


o' 





xX? 


WE illustrate, above, a 50-ton testing machine 
shown at the Paris Exhibition by the Valere Mabille 
Works, at Mariemont, Belgium ; we are intormed that 
this machine is largely employed in Belgium. In the 
engraving A is the cast-iron frame in which the hy- 
draulic cylinder is placed, the piston P of which is in 
oae piece with the rod T at the end of which is the head 
M to which the testing apparatus is attached. Water 
is forced into the hydraulic cylinder by a small three- 
cylinder double-acting pump, the constant. delivery 
from which forces the piston in the direction of the 
acrow, when the valve V is opened and the valve V? 
cosed. To bring the piston back to its normal posi- 
ton, the valve V! is opened and V is closed. On the 
frame A! are attached all the levers of the balance 
m2vhanism which rests on the supports §; the piece 
t» ba tested is secured to the head M!', and the 
system of levers L, 2, ¢, x}, 1, 2°, #7, z* transmit the 
load. When the machine is not in operation the sliding 
piece O is at the point I, and O! is at the point I’, on 
the bar X° on which the divisions corresponding to tons 
are engraved, those of kilogrammes or other units 
being on the bar X*. The piece to be tested being in 
place, it is fixed either direct to the heads M M’, or, 
if it is too short, by means of an auxiliary rod with an 
adjusting screw, the attachment being made by grip- 
ping pieces or other suitable devices, varying with the 
form of the piece and the nature of the test. If water 
is then forced into the cylinder in front of the piston 
P, the latter is forced in the direction of the arrow 
and draws upon the test-piece, the equilibrium of the 
lever system is disturbed, and, to restore it, it is 
necessary to move the sliding weight O along the en- 
graved lever X? and O! along X* in order that the two 
points 6, 4' may remain at the same height ; at the 
moment of rupturing the test-piece, the balance of 
the system is destroyed, and the breaking strain 
is indicated at the point when the pointer of the 
sliding weight has stopped. The length of the ma- 
chine is about 13 ft. 





INDUSTRIAL NOTES. 

Tue forty-ninth Annual Report of the Amalgamated 
Society of Engineers is, from the trade union point of 
view, most encouraging, though there were no events 
in the history of this*union which call for special 
remark, as of absorbing importance. Indeed, that is 
from one standpoint, a pleasing feature, as even a 
strong union, like that of the Engineers, could not 
easily at an early date risk another dispute like that of 
1897-8. ‘* Happily there was e within our bor- 
ders,” says the report, and ‘as a result of this, as 
well as of the good trade which has obtained during 
the year, we have added just on 100,000/. to our 
balance, and finished the year with more money to 
our credit than at the end of any previous year in our 
history.” There is the greater rejoicing at this, 
because of the gloomy predictions of a year or two ago, 
when the strike and lock-out had been so prolonged. 
It was felt, indeed, even by the great employers 
engaged in the contest on the other side, that to 
cripple such a union in respect of funds would be a 
social and industrial disaster, because of the enormous 
provident benefits which the union guarantees to its 
members. To fight on a question of policy, to resist this 
or that demand is one shine; to crush a great institu- 
tion is another; the latter is not now desired, as it was 
many years ago, — the stoutest foes to trade 
unions, for it is recognised that they are, on the whole, 
& steadying force. The question of extending the 


bb!‘ 


is well put in the report. After calling attention to 
the fact that a great number of men are still outside 
its ranks, and pointing out that ‘‘ strengthening their 

sition is in the interests of all,” it adds : ‘‘ It should 

put to the non-union workmen that our benefits are 

more liberal than in any other trade society, and that 
our numbers and position are such that we can only 
speak and act in a collective sense for engineering 
operatives.” This is the true spirit in which to act. 

he benefits are large; not only the largest in any 
trade union, but larger than are to be found in an 
other society of any kind. Then, the power to spea 
and act in a collective sense is of importance to em- 
— and will, in future, tend towards peace. 

he report regards the legislation of 1899 as almost 

barren from a labour point of view, only in one point 
was there an advance, raising the age of factory 
workers to 12 years. Old-age pensions made no pro- 
gress, except that there was another inquiry, and the 
question of railway couplings did not get beyond 
the debating stage. In the present year, however, a 
little more progress has been made as regards two of 
those subjects, as the next annual report will probably 
show. But it is stated that considerable progress was 
made in 1899 in respect of local bodies, as regards a 
standard rate of wages, and in other ways. Workmen 
are more and more represented on such bodies, and 
their influence, if prudently exerted, will be, to them, 
advantageous. The report gives a rather full abstract 
of the Tuas of Trade returns, and Lloyd’s returns 
respecting engineering, shipbuilding, and the exports 
of machinery being given for three years—1897-8 and 
1899—and the launches also for the same periods. 
Those returns are of an educational value. They 
show the men what the trend of trade is, and may 
influence them in some of their demands, if the figures 
are read aright. 

The year 1899 ended with a total membership of 
84,957, showing a net increase during the year of 1393 
members after allowing for deaths and exclusions. 
The deaths alone numbered 1140. Attention is called 
to the fact that there has been some weeding out of 
undesirable members, and that greater care is now 
exercised as to admissions, ‘‘ of only duly qualified and 
reputable men.” A high standard of character, and 
of skill will advance the reputation of the union. 

The. total income of the society, in 1899, was 
324,1127. 17s. 6d. This was 126,000/. less than in 
1898, in which year the contributions and levies were 
more by 66,000/., and the voluntary contributions to 
the lock-out fund reached 40,000/. In the income of 
last year is the sum of 3000/. repaid by the Machine 
Workers’ Society. The contributions and levies in 
1899 amounted to 312,419/. 5s. 10d. Interest on cash 
balances and investments reached 3359/. 7s. 4d. It is 
expected that the latter sum will this year, be nearly 
double, as a large sum is now let out at 5 per cent. 
interest. Hitherto this source of income has been 
neglected by trade unions. 

The aggregate expenditure for the year 1899 was 
225,066/. 2s. 5d. It is the mode of expenditure of 
this large sum that chiefly interests the general public, 
and here very little exception can be taken to the 
several items. Donation and travelling benefit cost 
46,7971. 10s. 5d., and sending some to situations 
5171. 17s. 3d. This is a very e amount: consider- 
ing the prosperous state of trade in 1899, and it 
causes some misgivings with respect to the regularity 
of work, even when trade is good. On the other 
hand, only 666/. 4s. 8d. was spent out of the ‘‘ con- 





union’s influence by increasing the number of members 


tingent fund” for labour disputes, which is an ex- 








cellent record for so large a society with 607 branches, 
in the United Kingdom and other parts of the world. 
Sick benefit, stewards, and beds cost 46,464/. 16s. 7d., 
and surgeons’ certificates 135/. 13s. 10d. Accident 
benefit, and loss of tools by fire cost’ 1407/. 93, 2d.; all 
of these three items relate to illness or injury of mem- 
bers. Funeral benefit cost 13,950/. 7s. 6d.; then comes 
superannuation, 79,252/. 19s. 10d. This is a source of 
anxiety, but some security is now guaranteed by the 
reserve fund. Benevolent grants absorbed 2226. 3s. 10d., 
and emergency and local levies, 14397. 13s. 2d. Then 
there is the further sum of 3969/. 11s. 1ld., grants 
‘*to our own” and other trades. These amounts 
represent benefits, in some form or another, paid 
during the year. 

The cost of management is necessarily large, remem- 
bering that there are 607 branches, besides the general 
office, the district committees’ councils in Canada and 
America, and in Australia. Branch and district com- 
mittees cost 2092/. 6s. 6d.; secretaries and general 
office salaries, 9855/. 5s. 3d.; treasurers’ salaries, 
1070/. 5s. 3d.; special and branch auditors, 837/. 
7s. 1ld.; banking expenses, 663/. 3s. 10d. ; lost time 
of officers, 42/. 12s. 6d.; organisers’ salaries and ex- 

mses, 1079/. 12s. 10d. ; full wages in certain cases, 

097. 6s. 2d. Then there are federation fees to the 

National Federation of Trades, 2076/. 7s. 6d.; Trades 
Congress and the Parliamentary Committee, 114/. 
ls. 8d.; and to trades councils, &c., 655/. 03. 7d. 

Printing and stationery cost 3503/. 8s, 6d.; postages, 
telegrams, parcels, &c., 1497/. 16s. 2d.; rents, fuel, 
taxes, &c., 2823/. lls. 4d.; legal expenses, 163/. 
6s. 2d. The remainder is made up of various items 
incidental to a large society. The engineers are no 
longer so parsimonious in salaries to officers as they 
were. Branch officers are paid by scale, in proportion 
to numbers, but in the general office the salaries are 
more liberal, as they should be. 

The regate cost is thus summarised—Benefits 
in 1899: 197,774/. 19s., or 2/. 6s. 64d. per member ; 
management, 27,291/., or 6s. 5d. per member for the 
year. The balance, cash, reserve fund, and securities’ 
amounted to 307,168/. 2s. 8d.; of which 205,286/. 5s. 3d. 
was in cash in the branches and general office ; 
85,1287. 17s. 7d., superannuation reserve fund; and 
16,752/. 19s. 10d. general fund, stock, &e. Though 
the superannuation reserve fund is only given as 
85,1287. 17s. 7d. as above in the summary, its total 
worth at the end of 1899 was 106,859/. 17s. 9d. 

The aggregate cost of the various benefits during 
the 49 years of the existence of the society to the 
end of last year was : 





. £ £ «. d. 
Donation benefit 2,619,846 53 6 YF 
Sick benefit ... 1,106,891 24 5 104 
Superannuation benefit 1,069,685 68 6 10} 
Accident benefit eee 75,492 116 11 
Annual benefit Add 336,209 77 & 
Benevolent grants ... 105,088 242 
Grants to own and 
other trades... ... 315,273 4 15 10} 
Total cost, 49 years 5,514,804 116 19 6} 


The heavy expenditure in 1851-2 employers’ lock- 
out, the cost of the nine hours’ strike in the north of 
England, and the eight-hours dispute and lock-out in 
1897-8, are included in the above. 

A portion of the superannuation reserve fund is now 
used in loans upon house property to the members, 
25,142/. 17s. 9d. being so far advanced; this is ex- 
pected to produce at least 5 per cent. per annum. 
The other portion, invested in stock, &c., is 
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59,9867. Os. 1d., besides which there is available cash 
21,731l. Os. 2d. for further investment or advances. 
Of the general fund 11,9527. 19s. 10d. are in stock, 
100/. cash in the Leicester and General Co-operative 
Engineers’ Societies, and 100/. in the Co-Operative 
Printing Society, and 1000/. in the Manchester Office 
property. As things look now, the Jubilee of the 
society will see it ina flourishing condition, numeri- 
cally and financially, and it is hoped by the officials 
that as regards trade prosperity it will not fall behind 
the two last years. ‘he report is a valuable contribu- 
tion to current economical history. 





The position of the engineering industries through- 
out Lancashire remains pretty much as recently re- 
ported. All the leading branches continue to be fully 
employed with work on hand, and will be for some 
time. In the locomotive department, builders are re- 
ceiving numerous inquiries, involving a large weight 
of work, from various railway companies, so that the 
indications point to great activity and full employment 
for a considerable time ahead. In the other chief de- 

artments there is no lack of work, though in some 
instances the work in hand is being completed faster 
than new orders are received. This, however, 
may not mean that orders in hand will be com- 
pleted without being replaced in time; it merely 
means that a good deal of new work is being 
kept in abeyance, simply because there is no guaran- 
tee of early delivery, or by reason of the dearness of 
material, and consequently the enhanced price of the 
manufactured article. So long as there appears to be 
a chance of easier terms customers will hold back, 
especially as in doing so they do not really delay de- 
liveries of goods to their order. On the whole, the 
position is fairly good, and the outlook favourable. In 
the iron trade there seems to be a feeling indicative of 
slackening down, a lessening of the volume of business, 
and of weakening prices. This is due to a feeling 
of uncertainty as to the future, as shown by an 
advance of inquiry either for raw or finished material. 
The statement of the barmakers to the Midlands’ 
Association does not warrant any depression in tone 
in the Lancashire districts, and doubtless it will be 
found that a firmer tone will prevail when work is 
again in full swing. There is a general absence of 
labour disputes of any serious kind. 





Reports from the Wolverhampton district indicated 
an easier tone, as regards prices in some departments 
of the iron trade, towards the close of last week. Pro- 
ducers of pig iron were showing a willingness to 
reduce quotations for forge iron, and it is said that 
orders were accepted for immediate supplies in some 
instances at from Is. 63. to 2s. 6d. per ton lees than 
previously. But these concessions were by no means 
general. Quarter-day quotations for the better quali- 
ties of pig iron have been firmly maintained, as also 
have been those for the better qualities. of finished 
iron. Marked bars continue to be in large demand, 
and makers are pressed for deliveries of orders given 
out on quarter-day. Under these circumstances, and 
with the probability of a further advance in iron- 
workers’ wages, makers of best bars, plate, and cable 
iron resist the tempting offers of speculating dealers 
at a reduction off the current rates. Unmarked iron 
has been changing hands at 10/. 10s. per ton, but 
some of the leading firms still remain firm for 
10/, 15s. per ton. There have been regular inquiries for 
tank and boiler plates, and manufacturers of strip and 
small sizes have a good demand, as there is generally 
for other descriptions of iron. Steel continues to be 
in active request, and there appears to be little busi- 
ness done with American agents, though they have 
been active in pushing for orders. British production 
is, it seems, generally preferred. The iron and steel- 
using industries continue to be well employed as a 
rule. Engineers, ironfounders, boilermakers, tank- 
makers, gasholder erectors, bridge and girder con- 
structors, smiths and strikers, and the workers in the 
railway sheds have been well employed, and there 
does not seem to be any serious indications of a decline 
as regards employment. 

In the Birmingham district, on the last market da 
before the holidays, prices were firmly maiahotand. 
but very little was done in the way of business trans- 
actions. Bar makers found no difficulty in obtaining 
full association rates, and pig-iron rates were un- 
changed. The increased firmness in tone was no doubt 
due to the fact that the accountants’ certificate, made 
known at a meeting of the Standing Committee of the 
Midland Wages Board, announced an increase in the 
average selling price of iron, by the twelve selected 
firms of 11s. 11d. per ton, from 8/. 14s, 7d. to 97. 6s. 6d. 

er ton. This advances wages to the ironworkers 
rom 10s. 3d. to 10s. 9d. per ton. The figures quoted 


do not indicate any prospect of reduced rates at pre- 
sent, and they may lead to an access of orders which 
have been kept back in the hope of a fall in 
prices. The general committee of the Midland Un- 
marked Bar Association held a meeting and agreed to 





hold firmly to the basis of 107. 15s. per ton; it was 
stated that the Consultative Council at Man- 
chester had agreed to the same course. It was 
also stated that no member of the association 
had been doing business below the fixed rates 
The marked bar houses stand firm to their rates of 
11/. 10s. per ton, and report a steady business. It is 
reported that some Belgian iron was being sent into 
the district, and also American bars under those rates. 
Galvanisers have been doing a steady business, but 
black-sheet makers are somewhat quiet. Steelmakers 
continue busy, and prices are well maintained. There 
are anticipations of a large influx of orders for South 
Africa, now that the war seems to be nearing its 
termination. The iron, steel, and other metal-using 
industries are mostly busy ; but there is slackness in 
some branches—not of a serious character, but sufficient 
to cause complaints. Engineers, ironfounders, boiler- 
makers, smiths, and strikers are fairly well employed, 
and so also are most of the other heavier branches. 
The high price of material and of fuel is being felt by 
some of the manufacturers, as prices do not in all 
instances advance pro rata. On the whole, however, 
the position is fairly good, and the outlook continues 
to be favourable. ere are no eerious labour disputes 
pending in the district. 





The dispute in the potteries has been settled by a 
compromise, the employers having conceded 5 per 
cent. advance in wages to date from October 1 next. 
The other matters in dispute are to be referred toa 
conciliation board for adjustment. It may be that in 
this instance good will arise from the strike, though 
the men suffered severely while the strike lasted. 





There was a strike of gee also in the same 
district, and this has been settled by a compromise. 
The employers offered an advance of 4d. per hour, 
which the men accepted with an agreement binding on 
both parties for three years. This will secure peace 
for that period in that branch of the building trades. 


It appears that labour troubles will arise on the | f 


north-east coast over the wages question. Following 
on the lines of the engineering branches, the ship re- 
pairers made a demand for an advance of Is. per week, 
upon the refusal of which the men, to the number of 
about 600 it is said, gave in their notices. The river- 
side workers seem to generally agree with the action, 
and will act in sympathy with them. But it is not 
yet too late to avert a strike of magnitude in this busy 
district. 


The strike of about 300 platelayers on the North 
British Railway is causing some uneasiness in Edin- 
burgh and Glasgow, and between those cities, 
it is alleged, that some mischief may be done to 
the permanent way. It is, let us hope, but an idle 
rumour, for such action would bring discredit and 
disaster on the cause of labour. The men are but 
poorly paid, only 19s. per week ; they ask for 22s. per 
week, an advance of 3s. The work is dangerous, and 
it is of a responsible character, so that the men deserve 
consideration at the hands of the directors, 








The dispute with the colliery enginemen and stokers 
in parts of South Wales eventuated badly last week. 
The colliery owners made concessions to the engine- 
men but not to the stokers, with the result that the 
stokers ceased work on Friday last. It could not be 
expected that giving an advance to one section would 
satisfy the other. The result is that thousands of 
men will be involved, as other matters in dispute have 
arisen—as to the employment of non-union men, as 
well as the wages question in those districts. At the 
Merthyr and Dowlais collieries work was resumed at 
the close of the week. The coal trade of South Wales 
is excessively busy. 





The dispute in the building trades at Macclesfield 
has been settled by an advance of jd. per hour from 
the 2nd inst., and another 3d. in September, making 
the wages 8d. per hour. 





The strike of cotton spinners at Mossley has been 
settled, after lasting a month, the stoppage affecting 
1000 operatives. 





It seems that the Lanarkshire miners are standing 
firm by the eight hours’ day. The owners do not like 
it, but the system appears to be working well for all 
concerned. 





Coat IN France.—The imports of coal into France in the 
firat three months of this year amounted to 3,170,070 tons. 
as compared with 2,559,800 tons in the corresponding 
Feriod of 1899, and 2,154,480 tons in the corresponding 
period of 1898. Coal was imported from Great Britain 
in the first three months of this year to the extent of 

882,890 tons, as compared with 1,473,690 tons and 
1,273,880 tons, and from Belgium to the extent of 


1,092,750 tons, as com with 913,500 tons in the 
corresponding period of 1899, and 716,330 tons in the 
corresponding period of 1898, 





COMPRESSION AND LIQUEFACTION OF 
GASES.* 


By Arruur L. Rice, Brooklyn, N.Y. 
(Concluded from page 733.) 

Tue physical constants which have been determined 
with regard to the liquefied gases are given in the Table 
opposite, which was prepared: by Mr. Walter Dicker- 
son. It will be noted that the order of the liquefaction 
of the historically is almost exactly that of the 
descending critical temperatures; it is the attaining of a 
low temperature limit that has taken all the time and 
study that have been devoted to this matter. Somo of 
the gases, when in the liquid form, are lighter, and some 
heavier, than water, as shown by the values of specific 
gravity ; of the constituents of air, nitrogen is lighter and 
oxygen is heavier; the mixture, containing four-fifths 
nitrogen and one-fifth oxygen, is a little lighter than 
water. 

Professor Jacobus and Mr. Dickerson have found the 
latent heat of air at atmospheric pressure to be about 140 
British thermal units, but this figure is stated as only a 
rough approximation. This isabout the only value which 
has been determined with regard to air in the interme- 
diate or vaporous state. : 

Any calculations as to the efficiency of liquid air as a 
fluid for a prime mover must necessarily be only approxi- 
mate. The approximations can, however, be made on 
the right side, and the air given the benefit of the doubt. 

Professor Henry Morton has recently made some cal- 
culations regarding the maximum amount of power which 
could be obtained by the expansion of 1 lb. of liquid air 
under certain circumstances. The same hypothesis which 
he used will be assumed and his figures adopted. 

Suppose 1 Ib. of liquid air to be confined in a cylinder 
and heated to 70 deg. Fahr., then let it expand at 70 deg. 
to atmospheric pressure, the expansion to be hyperbolic. 
It is not known what the volume of the air will be at 
70 deg. before se but it is certain that its ratio 
of expansion will be less than it would be if expanding 
from the volume of the liquid at —312 deg. to the volume 
of the gas at 70 deg. and atmospheric pressure; this 
ratio is something less than 800, hence we will call the 
ratio of expansion 800. The volume of 1 lb. of air at 
70 deg. Fahr. and atmospheric pressure is 13.36 cubic 


eet. 
The work done in a hyperbolic expansion is, W = p, x 
Ve X loge R. 
when p, = final pressure per square foot = 2,117 lb. 
v, = final pressure volume = 13.36 cubic feet. 


v; : : 
R= = = ratio of expansion. 
1 


W = 2117 x 13.36 x 6.685 = 188,000 foot-pounds. 
188,000 


60 x 33,000 
- = 10.55 lb. of air per horse-power per 


per hour, and 035 
hour, if the terminal pressure equals the back pressure, 
no compression and no clearance being considered. 

This result cannot, of course, be realised, for there are 
many sources of loss which cannot be avoided, and which 
will make this figure for the weight of air per horse-power 
hour much higher. However, even if it could be realised in 
actual practice, it is only just inside of the figure which 
has been obtained in our best steam engines under prac- 
tical working conditions. 

In these figures the liquid is considered simply as a 
storage medium for energy, and no account is taken of 
the amount of heat necessary to develop or store the 
energy. . 

In order to get a comparative idea as to the relative 
values of liquid air and water’ for power storage, two 
similar cycles for water will be calculated, and compara- 
tive figures obtained. = 

The range of temperature in the cycle taken for air 13 
from — 312 ~ to 70 deg. or 382 deg. 

Starting with water and heating it to 504 “~ under 
700 lb. pressure absolute, and expanding it to 2 lb. pres- 
sure absolute and 126 deg. Fahr., gives a range of tempera- 
ture slightly less, viz., 378 deg. The ratio of expansion 
will be 254. This final volume of 1 lb. is 172 cubic feet, 
and considering the expansion to be hyperbolic, we have 

280,000 
W = 288 x 173 x 5.59=280,000 foot-pounds; 60 x 33,000 


= .1415 horse-power per pound of water used per hour, 
= 7.08 Ib. of water per horse-power per hour. 


= .095 = horse-power per pound of air used 
1 


1 
and 3415 


By heating the water to 546 deg. under 1000 Ib. pres- 
sure and expanding to atmospheric pressure the range of 
temperature would be still less, or about 334 deg. 

The final volume would be 26.3 cubic feet. 


26.3 _ 
At 
W = 2117 x 26.3 x 4.04 = 225,000 foot-pounds. 


Ratio of expansion 


60 x 33,000 > .1139 horse-power per pound of water 
used per hour. 
1139 = 8.8 lb. water per horse-power per hour. 

From thane Riguses it will be seen that under the con- 
ditions assumed, water will give off from 20 per cent. to 
50 per cent. more energy than liquid air, during expan- 
sion through equal temperature ranges. The possibility 


* Read at the New York December meeting of the 
American Society of Mechanical Engineers. 
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z a 5 
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2 Hydride 
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5| Acetylene ..| CoHe 37 086) .. |j— 8 — 121 
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| oxide ..| NoO 35 9 | 7 |— 89 -— 128 
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| | 
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12 Nitric oxide} NO - 93.5'—135 712\— 163.6 |— 254 
13 Oxygen O2 ~ 118. 8) —182 50.8|— 181.4 |— 294.5 
lArgon ..| A | -121 |—185.8 | 50.6\— 187 | — 304.6 
15\Carbonm n- | | 
| oxide ..| CO — 139. 5 —219.1 | 35.5 |— 190 — 310 
16\Air .. ey ae -140 |—220 | 89 |-- 191.4 |— 312.6} 
| 
17Nitrogen ..| No | -146 |_sat | 85 |— 194.4 |— 318 
18|Hydrogen ..| Hy | —234 |—389 | 20 |— 243  |— 405 
‘Heli u | Below \\_ 443.9 
19 Helium .. e 4 ae | 11-964 | E | 
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of the use of liquid air in a prime mover comes from the 
fact that the upper temperature limit for the range 
assumed is so low as compared with that for the steam. 
The upper limit for the air is at 70 deg. Fahr., or 531 deg. 
absolute, and the possible thermal efficiency is #§? = .72 ; 
for the water the upper limit is 504 deg. Fahr., or 965 deg. 
absolute, and the possible efficiency is $j = .39. If the 
efficiency of the liquid is in any way comparable with 
that which can be gotten from steam in the steam 
engine, the efficiency of the air engine should be good. 
The cost of production of a pound of air would be 
much greater than that of a pound of steam, so that to 
be a commercial factor, the efficiency of the air engine 
would have to be much greater than that of the steam 
engine. Whether this can be accomplished, the future 
alone must decide. f 

As to other uses, refrigeration, medical cautery, pre- 
vention of chemical action, explosive compounds, reduc- 
tion of resistance of conductors for electricity and use for 
prevention of the ill effects of anesthetics have been sug- 
gested, and others will doubtless develop as experiments 
are tried. It is only within a few months that the 
liquid could be obtained at a cost that allowed of trial 
of its properties for any except scientific purposes where 
no possible financial return was to ke expected, and cost 
was a secondary consideration. With a large supply 
available, rapid development tern 4 be looked for, and new 
uses will be constantly discovered. : 

The historical and scientific paper of Mr. Rice was 
supplemented at the time of its first oral presentation by an 
exhibition of the physical properties of liquid air and 
its effects upon substances, can containing a con- 
siderable quantity had been procured for the purpose. 
It was encased in thick felt, with loose cover, as the liquid 
could not be contained in a closed vessel. é 

Some of the air was filtered into a Dewar bulb, which 
was circulated among those present, so that the colourless 
slightly blue limpid liquid could be easily seen. The 
object of filtering was to remove minute particles of 
solid CO, which would otherwise dull the perfect trans- 
parency. 

Chemically pure alcohol, freezing at about — 202 deg. 
or 203 deg. Fahr., was solidified, and while dropping in a 
thick viscous mass from the end of a glass stick was frozen 
into rigid icicles by pouring the air over it. Mercury 
freezing at 39 deg. was also turned to a fibrous solid, 
being frozen into a rectangular block 1} in. square with 
an eye screw in either end. Ropes beingrun through the 
eyes, it carried 170 lb. swinging on it. t : z 

Rubber immersed in the air was made brittle like china, 
paraffin crumbled in the hand like chalk, meat turned to 
stone, and a rose dipped into it shattered on striking the 
table like delicate glass. 

_ Pieces of iron and tin were rendered brittle by immer- 
Sion, so that they broke in the fingers or under the hammer 
like glass. Copper, however, did not loose its ductility 
(so also with the ‘‘royal” metals). 

Liquid air poured in water at first floated, but as the 
nitrogen, being the first to evaporate, boiled off, the 
heavier oxygen sank in globules. tage liquid 
oxygen being gotten by allowing a beaker filled with 
air to stand some time, a piece of felt that would not 
burn of itself, even though fairly ignited over a Bunsen 
burner, was dipped in it, after which combustion was 
complete and immediate. Cotton so immersed burned 
with almost explosive violence. A steel watch spring 
and an are light carbon burned with intense brilliancy 
2 it. A wrought-iron tube was shown bent and torn 
into ribbons by the explosive combustion in one end of it 


(while open at both ends) of a small amount of cotton 
waste dipped in oil and air. 

The retarding effect of extreme cold upon chemical 
action was shown by the reluctance of sodium to burn in 
water, after immersion in the liquid air; when it lost 
the chill, combustion took place. 

The fact that below the critical temperature mere cold 
would liquefy air, was demonstrated by putting a small 
amount of liquid air in a long-necked bulb, to the end of 
which was connected a toy balloon. The balloon ex- 
panded till all the liquid in the bulb was evaporated, 
thus leaving ——' but gaseous air at practically atmo- 
spheric pressure. he bulb was then immersed in liquid 
air, and gradually the balloon contracted till the liquid 
put in the bulb again appeared and was poured out on 
to the floor. : 

The means of measuring this degree of extreme cold 
were mentioned, with a unreliability. The 
hydrogen thermometer introduced a possible element of 
considerable error in that, at the temperature of liquid 
air it is used near its own critical temperature. In 
the use of the thermopile it is assumed that the law which 
governs its temperature curve at normal temperatures, 
holds good throughout, and exterpolation thus made may 
be in considerable error. The platinum thermometer 
usually used is probably most nearly correct, as its resist- 
ance curve is practically a straight line, which extended 

asses through the origin of co-ordinates, and there is 
Fittle reason to suppose it does not actually do so. 
henever the liquid was exposed to the air, dense 
clouds of congealed vapour formed and fell to the floor, 
and small bulks of the liquid thrown in the air or on 
table or floor im nediately evaporated, though in a Dewar 
waar inde ac age will keep.for hours. If allowed to rest 
on the flesh, the liquid air immediately raises a blister 
with the sharp pain of burning. 





ON LARGE CARGO STEAMERS.* 
By Professor J. H. Brres, Member of Council. 

Iris hoped that the importance of this subject makes 
it unnecessary to offer any excuse for bringing it before 
this Institution. Mr. Hunter, in his paper read at New- 
castle before the summer meeting last year, dealt with 
the historical side of this subject, and placed before us 
his views of the type of the large steamers of to-day. In 
this paper it is proposed to deal with the subject in a 
general way, with a view to considering the effect of 
Increase of size upon some of the elements of design. 

Experience has shown that increase of size of cargo 
steamer has been accompanied by reduction in cost of 
carrying 1 ton a nautical mile, sometimes called the ‘‘ cost 
per ton-mile.” The working expenses, including coal, 
wages, and upkeep, are less per ton carried in the large 
than in the small steamer. | : : 

It is an interesting question to consider what will be 
the effect of further increase of size upon these working 
expenses. Size may be increased by adding to one or 
more of the dimensions—length, breadth, and depth of 
ship. The effort of such increases must be coneidered in 
relation to stability, strength (and consequent weight of 
structure), resistance (and consequently increased horse- 

wer). Stability may be considered as depending in 

rge ships, upon the relative position of the C.G., and the 
metacentre—in other words, upon the G.M. The stability 





* Paper read before the Institution of Naval Archi- 





tects, 





must be neither unduly increased nor unduly decreased. 
It will be shown later that G.M. approximately varies 
as the depth of a ship, when the ratios of breadth, draught, 


and depth are unaltered. This will involve an increase 
in total weight of in oe the ratio of 
the product of the b h and depth; and, as the weight- 


carrying on a given draught will only increase as the 
breadth, we must, to carry a full cargo of the same density, 
increase the draught of the a tag, ep in the same 
ratio as the increase of depth. If this is not done, we 
must either carry cargoes of less density, or have empty 
spaces in the ship. If the less dense ‘oes pay in- 
creased freight per ton in proportion to their reduced 
density, the commercial result may be at least as good. It 
is probable that in progressive increase of size there would 
soon be reached a point where this condition would not 
be fulfilled, and it would be necessary to find increased 
weight-carrying in proportion to capacity. This can 
only be done by increasing draught. If existing ships 
have the most profitable ratio of capacity to — carry- 
ing, itis evident that with increase of depth and breadth 
must be associated a proportional increase of draught. 
If they have not, then the most profitable ratio can be 
obtained by increasing beam and depth until they have. 
Further increase must then be accompanied by increase 
of draught. It seems reasonable, however, to assume 
that experience has taught shipowners what is the most 
profitable ratio, and that they have long since adopted it ; 
and that in consequence the further increase of beam an 
depth is dependent on the possibility of obtaining suffi- 
cient draught of water in the ports and docks to which 
they trade. 

The question resolves itself into the one: What is the 
advantage of increased draught upon the working ex- 
penses of steamers of increased dimensions, and what are 
the losses involved in these large sizes, if draught is not 
increased ? : 

Increase of length doas not affect either stability or 
ratio of capacity to —e* but is domina by 
strength considerations and by facilities of docks and 
wharves. It has been the practice in determining the 
scantlings of large ships to find the stresses to which they 
would be subjected if placed in equilibrium on the crest 
of a wave in which every particle is momentarily at rest, 
the length of the wave being the same as that of the ship ; 
and the height being one-twentieth of the wave in pew & 
The maximum stress permissible in such conditions is de- 
termined by experience. If it is considered desirable not 
to increase this stress with increase of dimensions, then 
it has been shown by the late Mr. William Froude that 
the scantlings which are determined by the above con- 
sideration must be increased in the ratio of the square of 
the increase of dimensions, if all dimensions are increased 
in the same propertions. It is interesting however, to 
consider the effect of increase of individual dimensions 
separately. a ne L is the —_ B the breadth, and 
D the depth moulded of a ship, the basis of strength cal- 


calculations is the formula p = Ay » p being stress, y the 


distance from the neutral axis of the apn whose stress 
is p, M the bending moment to which the ship is sub- 
jected, and I the moment of inertia about the neutral 
axis of the section under consideration. If length of 
ship only be increased, y will be unaltered. and M will 
vary as L?. If the scantlings vary as L?, I will increase 


as L?, and at and stress will be unaltered. Hence, for 


unaltered stress, scantlings must vary as L?. 

If breadth of ship only be increased, M will increase as 
B, and y will be unaltered. I will increase as B, if all 
horizontal measurements of scantlings increase as B, 


Hence 4 and, therefore, stresses will be unaltered, if 


thicknesses of horizontal plating be unaltered, and that 
of vertical plating vary as B, and all thicknesses other 
than horizontal plating vary as a ratio between unity and 
that of the increase of breadth depending on the angle of 
the plate to the horizontal. 

If depth only be increased, y will increase as D ; M will 
vary as D, if draught vary as D ; and I will vary as D®, 
if all vertical measurements of scantlings vary as D. 


Hence ue will vary as 5 Hence, if all thicknesses 


of vertical plating vary as + , and all horizontal plating 


have an unaltered thickness, the stress will be unaltered. 
Plating between the vertical and horizontal will vary in a 
similar manner to the preceding case. From the two 
preceding cases it is evident that for constant length no 
change in B or D affects the thickness of horizontal 
plating if the ratio of draught to depth be maintained. 

If B be constant, and L and D vary in the same ratio, 


so that : is constant, the scantlings of horizontal plat- 
ing should vary as L?, and vertical plating should vary 


as that is, as L. 


If Lis constant, and B is unaltered, horizontal plat- 
ing should be unaltered in thickness and vertical plating 
should vary as zs that is it, should be unaltered. If D is 


unaltered, and} is constant, the scantlings of horizontal 


plating should vary as L? and vertical plating should vary 
as L? B, that is as L’, 

From these deductions it is evident that the most ex- 
pensive way of increasing size is that in which D is un- 
altered, and the least expensive is that in which length 





is unaltered. The above remarks apply only to longi- 
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tudinal scantlings, and can only be made use of with the 
assumptions in view upon which they are based. 

Mr. Hunter took as his type of Atlantic cargo steamer 
a vessel 500 ft. long between perpendiculars, 60 ft. breadth 
moulded, 36 ft. depth moulded to upper deck, and 44 ft. 
to shelter deck. raught of water loaded 27 ft. 6 in. 
Deadweight 12,000 tons; capacity 20,000 cubic feet at 
40 ft. per ton, and 1000 tons of coal space. The coal con- 
sumption of such a vessel steaming at 12 knots, judged by 
figures given in Mr. Hunter’s Paper, may be taken at 
56 tons per day, which, assuming the consumption to be 
1.5 lb. per horse-power, would give 3500 indicated horse- 


wer. 
pe Acoepting these — as being properly correlated, 
we may make use of them to determine the corresponding 
figures for vessels of enlarged dimensions. In order to do 
this we must examine the relations between dimensions 
and the principal elements of design which vary with 
dimensions. These elements may be taken to be: (1) 
Weight of hull ; (2) weight of machinery ; (3) weight of 
coal ; (4) capacity ; (5) weight of cargo. 

The elements which are assumed to be constant are: 
(1) General character of form; (2) speed; (3) coal con- 
sumption per indicated horse-power ; (4) distance which 
cargo has to be carried ; (5) stability as measured by G.M. 
The last assumption is made in the belief that a satis- 
factory ship can be ee ay ee of dimensions very much 

ater than those of the type ship, but with the same 

.M. From what follows it will be easy to modify 
dimensions, so as to give any required G.M., and those 
who wish to make a different assumption may, by using 
the same method, see what the effect of making such an 
assumption will be upon a design. The measure of G.M. 
taken is that which the ship would have if stowed with a 
homogeneous cargo; not that such ships would neces- 
sarily carry such a cargo, but that the variations from 
such stowage may reasonably be assumed to be propor- 
tionately the same for all variations of dimensions. For 
instance, it is found in some trades that a satisfactory 
ship is one that, if stowed with a homogeneous cargo, 
has its C.G. coincident with its metacentre ; its G.M. is 
nothing. Such a ship probably never goes to sea with 
G.M. = 0; but the variation of the cargo from home- 
geneity is such as to give a satisfactory amount of actual 
G.M., and in the same trade it would. be reasonable to 
assume that the satisfaction would be the same in a ship 
of larger dimensions worked under the same trade condi- 
tions. In the —— type under consideration, it is 
assumed that the ship, whatever the dimensions may be, 


will be as satisfactory a sea-going vessel, if her G.M. with | P 


a homogeneous cargo be the same as that of Mr. Hunter’s 
ship. The G.M, assumed for the type ship is 1.4 ft. 

To simplify the work, it is further assumed that the 
C.G. of the fully My oy ship, with cargo and coals on 
board, will vary in height in theship in direct proportion 
to the variation of depth pe i This involves the 
assumption that: (1) the hull, (2) the machinery, (3) the 
coals, and (4) the cargo will, in the aggregate, have their 
common C.G. varying in height directly as the depth 
moulded. The first will probably be accepted without 
much question, but it is desirable to have fuller informa- 
tion on the point. The second involves the assumption 
that the stroke of the engines and the diameter of the 
boilers vary as the depth. These assumptions are not 
likely to very closely agree with the facts, but they will 
approximate to them, and, as the weight of the machinery 
is small compared with the total displacement, probably 
not exceeding 4 per cent., no large error can be involved 
in the assumption. 

With reference to coals, we make the assumption that 
the arrangement of bunkers will remain the same, and 
that there will be an increase of capacity proportional 
— increase of the product of the dimensions of the 
ship. 

As the indicated horse-power varies as the two-thirds 
power of the displacement, it will approximately vary as 
the two-thirds power of the product of the dimensions, 
if draught and depth are increased in the same propor- 
tion, Consequently the coal capacity, when the bunkers 
are increased directly as the dimensions, will be enlarged 


in the ratio of the < power of the indicated horse-power, 


while it is only necessary to increase it directly as the 
indicated horse-power. This unduly increased bunker 
capacity may, therefore, be changed to cargo space, and 
there will be an addition to the cargo capacity, which 
will make it slightly larger than that obtained by the 
direct increase of dimensions. 

In Mr. Hunter’s design the bunker capacity is about 
5 per cent. of the cargo capacity. If H is ie bunker 
capacity and C the cargo capacity of Mr. Hunter’s de- 
sign, and /, b, d be the ratios in which dimensions are 
increased, (H + C) x (1b d) will be the total bunker and 
cargo capacity of the enlarged ship. If H = .05(C, the 
total capacity will be 1.05 C 2b d. 7 the required bunker 
capacity be H (2 b d)t = .05 C (lb d) %, then 1.05 C 
(Jb d) — .05 C (2 b d)a will be the actual cargo capacity in 
the enlarged ship, after sufficient provision is made for 
bunker space. 

Assuming values of products of J b d to be 1.2, 1.4, 1.6, 
1.8. 2.0, we get the result that the capacities are respec- 
tively : 1.211, 1.412, 1.614, 1.815, and 2.016, the cargo capa- 
city of the type ship. These differences only amount re- 
Spectively to 226, 250, 272, 296, and 318 tons at 40 cubic 
i but they are appreciable. The effect of this change 
tom coal to cargo upon the vertical position of C.G., will 
not be worth ing account of, as generally the C.G. of 
the” space, and that of the fully laden ship, are so near 
i at the small addition to the weight of the cargo (less than 

per cent.) will produce no appreciable effect upon the 
vertical C.G. It may therefore be assumed that the 
Vertical height of C.G. above keel, of hull, machinery, 
£1rgo, and coal varies as the depth of ship in similar types. 


The other end of the G.M., the metacentre, can be 
determined absolutely accurately. For similar forms, 
such as the ships of all dimensions here considered, are 
assumed to be 


= "—. 
V oLBd d 

Where 

I = Moment of inertia of the water plane. 

V = Volume of displacement. 

L = Length ee 

B = Breadth moulded. 

d = Draught. 

a, b, and m are constants for similar forms. 


If K B be the height of the C.B., and K G the height 
of the C.G. above keel, thenG.M. = KB + BM- KG. 
K B will vary directly as d, if the vertical ordinates of 
form be expanded vertically from the type form in the 
ratio that the draught, 27 ft.6 in. is tod. K G will vary 
as D, the depth, so that we may write 


G.M. =ed + m®*—kD, 


c, m, and k being the constants for the type ship. From 
this it may be seen that G.M. varies as D, if the ratios of 
B.D. and d remain unaltered. 
If G.M. is to be constant, say S 
D= ~SdteP + mB . 
kd 


This equation gives us a relation between B, D, and d, 
which must be satisfied for constant G.M. We may 
solve this by assuming either that: (1) d is constant, or 
(2) D has a fixed ratio to d. The former is generally im- 
posed by harbour and dock authorities; the latter, 
approximately, is imposed by the Board of Trade’s free- 
board tables. 

Taking the first, we have 


p=” preyed 8 
kd RE 
which isa parabola. If we give the values of a cargo ship 
form having a block coefficient of .77. and a G.M. of 1.4 ft. 
the equation is 
D = 00562 B? + 23.82, 


B and D being in feet. 

So far, we see that length has no effect on the value of 
G.M. It must, however, be taken into account for strength 
ur s, and probably the simplest assumption to make 
1s that length is a constant times the depth. Taking a 
series of values of B, beginning at 60 ft. (that of the type), 
and maintaining a constant ratio of L to D, we have, by 
substitution, in the above formula, the results shown in 
Fig. 1 in the curves marked breadth and depth, which are 
plotted to a length base. On assumptions already enu- 
merated, curves of weight of hull and machinery, weight 
of coal, weight of cargo, capacity of cargo, and cubic feet 
of space per ton of weight of cargo are drawn. 


























From the curves in Fig. 1, the following Table has been | }, 
produced : 
Table I.—Fic. 1.—Constant Draught, 27 Ft. 6 In. 
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600 | 71.8 | 52.7 |25,920) 10,060 | 1270 |14,590/ 1,400,000 | 96.6 
650 | 77.0 | 57.0 |30,110) 12,510 | 1410 |16,190 1,764,000 '109.0 
asd 82.0 | 61.6 |34,530| 15,320 | 1540 |17,670) 2,192,300 ora 
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Taking the second assumption D = w d, w being a con- 
stant, substituting in equation (1), and solving for d, we 
have 


“m B2 Ss 2 Ss 
= N pe = sHigs = 5h 2(kw—c)’ 


which resolves into ie ree a 

d = »/,241 B? + 4.0 — 2, 
when the values of the constants are substituted. Apply- 
ing this formula in the same way as in the first case, we 
obtain the results shown in Fig. 2, from which the follow- 
ing Table has been produced : 








TasBLE II.—Fic. 2. Varying Draught. 
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550 | 65.5 (48.4) 30.25 22,830) 7,900 |1200 14,730) 1,061,000 |72.0 
600 | 71.0 |62.8/ 33.0 30,680} 10,080 |142019,180) 1,378,000 |71.6 
650 | 76.5 |57.2| 35.75 |38,800| 12,650 | 1660 24,490) 1,740,000 |71.0 
700 | 81.5 |61.6| 38.5 |48,000) 15,540 |1920 30,540) 2,159,000 |70.7 
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The resulting differences between these two assump- 
tions may seen in the draught columns of the two 
Tables. The comparison of results is best seen in the 
columns ‘‘ Weight of cargo” and “Cubic feet per ton 
weight of cargo.” 

a? curves for a 15-knot cargo and 
senger steamer, aving a block coefficient of .73 are given 





in Figs. 3 and 4, and in Tables III. and IV, 





Tasik III.—Fic. 3. Constant Draught, 28 Fi. 
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TaBLe IV.—Fic. 4. Varying Draughts. 
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700, 81.8 | 68.83) 40.8 48,800) 19,550 8160) 26,100 1,743,000 | 66.5 











Whether we assume constant or varying draught with 
increase of size, the actual dimensions work out prac- 
tically the same. It is obvious that the vessels whose 
draught can be increased with increase of size will carry 
more deadweight than those of the same size but of con- 
stant draught. But there are two important questions 
which arise in relation to these considerations. The first 
is: With constant draught, is the larger vessel more 
profitable than the small ? 

On what would probably be admitted as reasonable 
assumptions as to first cost, cost of coal, wages, victual- 
ling, repairs, interest, depreciation, and insurance charges, 
&c., the following comparative costs for carrying a ton 
of cargo 5000 nautical miles, at 12 knots, have been 
estimated for the ships of constant draught given in 


Table I. 
TABLE V. 


Length of shipinfeet 500 550 600 650 700 
Cost in shillings per 
ton of cargo ale 8.6 9.0 9.6 10.4 11.12 


From this Table it is seen that for deadweight cargoes, 
unless draught of water be increased with increase of 
dimensions, the cost of carrying a ton of cargo increases 
with increase of dimensions. ‘Ihe second question is, if 
draught be increased proportionately to the other dimen- 
sions, is the large vessel more profitable than the small ? 
Applying the same system of estimating to the ships of 
varying draught o— in Table II, the following Table 
as been prepared : 

TaBie VI. 


Length ofshipinfeet 500 550 600 650 700 


Cost in shillings per 
ton of cargo 8.6 8.0 7.6 7.2 7.0 


From this Table it is seen that, if draught be increased 

poe to increase of dimensions, the cargo can 
carried at a steadily decreasing cost as size increases. 

The 700-ft. ship will carry 12 tons for the same cost as 
the 500-ft. ship carries 10 tons. It draught remains con- 
stant, the 700-ft. ship will carry 7.7 tons for the same 
cost that the 500-ft. carries 10 tons. 

Tables V. and VI. give comparative figures, which 
measure efficiency on the assumption that earning power 
depends on weight carried. If we assuume that the total 
capacity of the ship is the measure of earning power, then 
we must relate the respective total working expenses in 
the two cases to their respective capacities. The follow- 
ing Table gives these comparisons : 


Ft. Fe $F Fe Ft. 
Length of ship .. 500 550 600 650 700 


Cost per cubic foot of : 


£ £ £ £ 
Ships in Table I.... 5912 5430 6000 4773 4521 
II 5912 5660 5380 5072 4936 


From these figures it isseen that cost of carrying 1,000,006 
cubic feet of cargo decreases with increase of size, pro- 
vided that its density is not sufficient to load the ship 
below the practicable limits of draughts of the harbour 
or the ship. In the harbour whose draught does not 


allow ships to load to more than 27 ft. 6 in., the 700-ft. 


ship must fill up with cargo not exceeding a density of 
124 cubic feet to the ton; while in a harbour whose 
draught admits of loading to 38 ft. a cargo of anything of 
density not exceeding 70.9 cubic feet to the ton may be 
penne | In all cargoes of mean density between 71 and 
124 cubic feet, the harbour having only 27 ft. 6 in., would 
be unable to fully load the 700-ft. ship. Those who are 
familiar with the densities of cargoes in different trades 
will be able to judge from these figures of the importance 
of increased draught of water in individual cases. 

Summarising, it has been shown that: (1) Increase of 
size of the type ship is profitable, if in a trade where 
deadweight cargoes of 70 ft. per ton are carried, draught 
be increased proportionately with the other dimensions. 
(2) Increase of size is unprofitable in such trades unless 
accompanied by increase of draught of water. 3) Increase 
of size, without increase of draught, is profitable in trades 
where cargo is of a density gradually reducing with in- 
crease of size. 





It is hoped that others competent to more fully discuss 
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this question may be induced by this paper to take u 
the subject, and give this Institution the benefit of their 
investigations at some future time. 








BOILER EXPLOSION NEAR BOLTON. 

A FORMAL investigation under the Boiler Explosions 
Act has been conducted by the Board of Trade relative 
to an explosion which occurred on January 26, at Football 
Farm, Farnworth, near Bolton, owned by Mr. Thomas 
Ridyard, and by which the former owner, Mr. John 
Ridyard, was killed, and another man injured. The 
Commissioners were Mr. Howard Smith, barrister-at-law, 
and Mr. F. J. Pilcher, consulting engineer. Mr. K. E. K. 
Gough appeared for the Board of Trade, and Mr. Burgess 
of Messrs. J. Phethean, Monks, and Co., solicitors), for 

r. Thomas Ridyard. 

Mr. Gough, in opening the eatin. described the 
boiler as being of the vertical type, made of iron, and 
measuring 6 ft. 9 in. in height by 2 ft. 7 in. in diameter. 
It appeared to bave been made about 1886, by a person 
named Scholes, who was now dead. In 1887, Mr. Hall, 
a mineral water manufacturer, of Bradshaw, near Bolton, 
bought it for 17/. from Mr. Rothwell, also a mineral water 
manufacturer in the district, who had worked it at a 
pressure of 401b. In 1890, Mr. Hall, who was then work- 
ing the boiler at the same pressure, insured it with the 
Vulcan Insurance Company, and about three years later 
their inspector reported that it was getting worn, and 
advised its repair or renewal. Mr. Hall therefore = 
down a new boiler, and the old one remained on his 
premises until 1895, when he sold it as old iron for 35s. 
to Mr. Wright, brewer, Little Hulton. Mr. Wright found 
it, it was said, too small for his purpose, and without 
unloading it, sold it for 2/.to Mr. John Ridyard, who 
then kept the Football Farm at Farnworth, where it was 
subsequently fixed for driving a nig, ees ag ogre 
&c. Mr. John Ridyard and his son, Thomas, the present 
owner of the farm, had had some experience in colliery 
engines and boilers, and apparently considered themselves 
competent to examine the boiler and determine the 
pressure at which it might safely be worked. They 
jointly made an examination, and came to the conclusion 
that it was fit to stand a pressure of 30 1b. on the square 
inch. Four years ago, Mr. John Ridyard made over the 
farm to Mr. Thomas Ridyard, who continued to occa- 
sionally work the boiler. Both of these men had appa- 
rently full confidence in the boiler, and attended to it 
themselves. About 11 o’clock on the morning of Friday, 
January 26, it was at work at a pressure, as indicated by 
the gauge, of 25 lb. Mr. Thomas had occasion to leave the 
boiler on some other business, and stopped the engine, the 
father meantime being employed close by in sharpening 
the knives of the hay-chopper. At half-past 11 the son 
returned, and the safety-valve was then blowing off. He 
was just about to start the engine when the boiler 
exploded, giving way in the firebox and severely scalding 
Mr. John Ridyard and a man named Ashton. They 
were removed to the infirmary, where, a few days after, 
Mr. Ridyard died. 

Several witnesses were then called by Mr. Gough. 

Mr. James Rothwell deposed to buying the boiler, 
stating that he paid 18/. for it, and subsequently sold it 
to Mr. Hall for 16. or 177. 

Mr. William Hall, of Patricroft, said that when living 
at the Royal Oak, Bradshaw, he purchased the boiler, 
after peer it examined by Mr. Scholes, the maker, who 
said it could safely be worked at 501b. pressure. He used 
it from May, 1887, down to 1895, when he got a new one, 
and sold the old one as scrap iron for 1/. 15s. 

Mr. —¥ ~ inspector to the Vulcan Boiler Insurance 
Company, deposed to having frequently examined the 
boiler when on Mr. Hall’s premises at Bradshaw, the last 
time he did so being in April, 1894, when he considered 
it safe to work at 30 lb. pressure, but not to continue long 
in work without repairs. He was not surprised at the 
boiler exploding at that pressure six years afterwards. 

Mr. Wright, brewer, Little Hulton, in his evidence, 
said he purchased the boiler from Mr. Hall in 1895, 
when he wanted one to work at a pressure of 60 Ib. 
for a brewery he was starting. He had had no ex- 

rience with boilers, but he did not take anyone with 

im to examine this one before buying it, and no infor- 
mation was given him by Mr. Hall as to its condition. 
He did not remember whether or not the boiler was sold 
to him as old iron, but he thought it very cheap. The 
boiler, however, he found was not large enough for the 
purpose for which he required it, so he sold it to Mr. 
Ridyard. If it had been sufficient for his purpose, he 
should have employed a boilermaker to do the needful 
repairs. 

y Mr. Burgess: Witness did not tell either Mr. Rid- 
ard or his son anything about the boiler having been 
can ht for old iron. 

Mr. Thomas Ridyard, farmer, of Football Farm, said 
his father, who bought the boiler and had been killed by 
the explosion, was formerly an engine-winder ata colliery, 
and often assisted the mechanic employed there. Witness 
himself, before taking over the farm, was also an engine- 
winder at a colliery, but previous to that was engaged at 
the pit as a fireman, and in that way got some experience 
of boilers. The exploded boiler was the first they had 
used at the farm, and it was bought and paid for by his 
father. His father, before buying the boiler from Mr. 
Wright, sounded it with a hammer, and came to the 
conclusion that it will suit his a. It was only used 
at a pressure of 30 lb, for hay-chopping, and worked about 


every seven weeks. It was kept ina dry —— and wit- 
ness depended entirely upon the occasion 
made of it by his father. 

By Mr. Burgess: The reason they did not call in an ex- 
pert to make an inspection was that he thought his father, 
who had had 30 years’ experience, was a sufficient autho- 


examinations 





eh -_ boiler —_ only used at a low pressure for 
choppi ay for their own purposes. 

Mr. €. M. Gray, engineer-surveyor to the Board of 
Trade, presented a report, with’ sketches, of an examina- 
tion he had made of the boiler after the explosion. The 
firebox had colla and ruptured, the cause being the 
thinning of the plates through corrosion. In fact, the fire- 
box was quite worn out, and the explosion was simply due 
to the absolute old age of the boiler. 

This concluded the taking of evidence, and Mr. Gough 
then addressed the Court and submitted the following 
questions on which he desired judgment : 

What was the condition of the boiler in June, 1893? 
Was it sold as old iron in 1895? Has it been repaired 
since 1895? ; 

Has Mr. Thomas Ridyard the knowledge and experi- 
ence necessary to enable him to examine a boiler, and to 
determine the pressure at which it could safely be 
worked ? : 

Was a competent person employed to examine the 
boiler either before it was purchased by Mr. John Ridyard 
or at any time thereafter? / 

Were proper measures taken by Mr. Thomas Ridyard 
to insure that the boiler was worked under safe condi- 
tions? 

What was the cause of the explosion ? 

Was the explosion caused by the neglect of Mr. Thomas 


Ridyard ? 

r. Burgess, addressing the Court on behalf of Mr. 
Thomas Ridyard, thanked Mr. Gough for the fair way 
in which he had presented the case. The chief fact that 
he (Mr. Burgess) wished to impress upon the Commis- 
sioners was that, whether rightly or wrongly, his client 
relied upon his father as being competent te decide as to 
the safety of the boiler, and, therefore, on the question, 
‘* Was the explosion caused by the neglect of Mr. Thomas 
Ridyard ?” he asked the Court to return an answer in the 
negative. The whole of the circumstances showed the 
confidence of the father in the safety of the boiler. 

In giving judgment, Mr. Howard Smith reviewed the 
facts and the evidence in detail, and dealt fully with the 
various questions submitted by Mr. Gough on behalf of 
the Board of Trade. The Court, he said, had no doubt 
whatever that the explosion was caused by over-pressure 
of steam, the firebox being quite worn out. Proper mea- 
sures had not been taken by Mr. Thomas Ridyard to 
insure that the boiler was worked under safe conditions, 
and the Court, therefore, held that he was to blame for 
the explosion. 

Mr. Gough, on his finding of the Court, asked that 
Mr. Ridyard be ordered to pay a portion of the costs and 
expenses of that investigation. 

r. Burgess made an appeal to the Court for leniency, 
as Mr. Ridyard had lost his father and had been a serious 
sufferer from a pecuniary point of view by the explosion. 

Mr. Howard Smith, recognising the various points 
urged in favour of lenient treatment towards Mr. Thomas 
Ridyard, said the decision of the Court was that he be 
ordered to pay the sum of 5v/. only to the Board of Trade 
towards the cost and expenses of the investigation. 





LAUNCHES AND TRIAL TRIPS. 
THE Dutch torpedo-boat Hydra was _ successfully 
launched at Poplar on Saturday, the 12th ult. This 


vessel is the first of five improved first-class torpedo- 
boats being built by Messrs. Yarrow for the Royal Dutch 
Government. 





Messrs. Ropner and Son, Stockton-on-Tees, launched, 
on the 15th ult., a steel-screw steamer, named Daleby, of 
the following dimensions, viz.: Length between perpen- 
diculars, 330 ft. 6 in. ; breadth extreme, 46 ft. Gin. ; depth 
moulded, 27 ft. The steamer will carry about 5600 tons 
deadweight on Lloyd’s freeboard. She will be fitted with 
a set of triple-expansion engines by Messrs. Blair & Co., 
Limited, of about 1200 indica horse-power, steam 
being supplied by two steam boilers 15 ft. 3 in. by 
10 ft. 6 in., with a working pressure of 160 Ib. 


The China, which has been built by Messrs. Wigham 
Richardson and Co., Limited, to the order of the Austrian 
Lloyd’s Steam Nayigation Company, of Trieste, for their 
China and Japan trade, went for a very successful trial 
trip on Tuesday, the 15th ult. This steamer is 416 ft. in 
length by 523 ft. beam, and is fitted with quadruple-ex- 
— engines balanced on the Yarrow, Schlick, and 

weedy system, which, together with the forced-dravght 
boilers on the Howden system, have also been constructed 
by Messrs. Wigham Richardson and Co., Limited. The 
sizes of cylinders are 24 in. and 34in. and 51 in. and 74 in. 
in diameter by 54 in. stroke. The boiler pressure is 210 lb. 
The results of the trial were most satisfactory, the mean 
speed obtained on a six hours’ run with 8000 tons dead- 
weight on board being 124 knots. 


On the 16th ult. the screw steamer Glenby, built by 
Messrs. Ropnerand Son, of Stockton-on-Tees, to the order 
of Messrs. R. Ropner and Co., West Hartlepool, made her 
official trial trip. She will carry about 3100 tons dead- 
—_ on Lloyd’s freeboard, and her engines are of the 
triple-expansion type, supplied by Messrs. Blair and Co., 
Limited, and indicate about 800 horse-power. A speed of 
about 11 knots was maintained on the run. 


The Fairfield Shipbuilding Com , Glasgow, on the 
16th ult. launched the Rabthes sumadtod cruiser 
Aboukir. She is of y type and an improvement on 
the Diadem class, and the type has been fully described 
in EnNcrngeRinG. Her dimensions are: Length, 440 ft.; 
beam, 694 ft.; displacement, 12,000 tons. Her engines 
will develop 21,000 horse-power, giving a speed of 21 
knots. Her armour is 6 in. thick, and steam will be sup- 











lied by 30 water-tube Belleville boilers in four groups, 

he armament consists of two 9.2-in. guns, 12 6-in., and 
17 smaller quick-firing guns. Her complement is 750 
men. 


The s.s. Boltonhall, recently built by Irvine’s Ship. 
building and Dry Docks Company, Limited, West 
Hartlepool, to the order of the West py ol Steam 
Navigation Company, Limited, proceeded to y Dock 
on May 17, where she will load a cargo of coals for Aden. 
She is of the following dimensions: Length, 352 ft.; 
breadth, 48 ft.; depth, 27? ft. ; with a measurement 
cargo capacity of 8000 tons. Engines of the triple. 
—— type have been supplied by Messrs. William 
Allan and ., Limited, Sunderland, with cylinders 
25 in., 40 in., and 66 in. in diameter by 45 in. stroke, 
steam being supplied by two single-ended boilers con- 
structed to work at a pressure of 160 lb. After the 
adjustment of the compasses the vessel ran her trial, 
when it was ascertained that a speed of 114 knots had 
been maintained, the engines working smoothly through- 
out, and the ship giving every satisfaction. 





Messrs. William Denny and Brothers, launched, from 
their yard at Dum m, on May 17, «a steel-screw 
steamer of large carrying capacity, named the Ttola, that 
they have built for the Eastern trade of the British India 
Steam Navigation Company. The dimensions are 410 ft. 
by 50 ft. Gin. by 32 ft., the gross register tonnage being 
5300 tons. The machinery will be supplied by Messrs. 
Denny and Co., and will consist of a set of single-ended 
boilers and triple-expansion engines. 


The Ailsa Shipbuilding Company, Troon, launched, on 
the 17th ult., the s.s. Fern, which they have built for the 
Glasgow, Dublin, and Londonderry Steam Packet Com- 
wed Limited. The dimensions are: Length, 188 ft. ; 

readth, 28 ft. 10 in. ; and depth, 12 ft. 9 in. The engines, 
which are of the triple-expansion type, are being supplied 
by Messrs. Dunsmuir and Jackson, Govan. 


The large side ballast tank steamer Llansannor, which 
Messrs. William Gray and Co., Limited, have built for 
the Llansannor Steamship Company, Limited (Mr. 
Thomas Morel, managing owner), Cardiff, had her official 
trial trip in Hartlepool Bayon May 25. The Llansannor 
has been built to ty highest class. Her principal 
dimensions are: Length over all, 350 ft. ; breadth, 51 ft.; 
depth, 27 ft.; and her deadweight capacity, 6200 tons, 
with large measurement capacity and deck area for cattle 
or timber, &c. The machinery consists of a set of triple- 
expansion engines from the Central Marine Engine 
Works of the builders, having cylinders 253 in., 404 in., 
and 67 in. in diameter by 45 in. stroke, these engines 
being supplied with steam by three main boilers, working 
at a pressure of 160 lb. per square inch. The trial was 
satisfactory, the speed being 103 knots. 














Tue May-Otaway Fire ALtArM.—An ingenious form 
of automatic fire alarm is now being introduced into 
this country by the May-Otaway Syndicate, Limited, of 
4, Broad-street Buildings, Liverpool-street, E.C. The 
device is of New Zealand origin, and has, we are informed, 
been adapted there to the protection of many important 
buildings. The heat detector used is of a very simple 
character, being merely a fine wire of copper stretched 
along one wall of a room near the ceiling, and the existence 
of which can be easily concealed by the mouldings where 
desired. This wire has suspended from its centre a small 
conical block of carbon, which fits loosely into a vertical 
guide tube of glass, at the bottom of which is a platinum 
contact piece. Normally the platinum and carbon con- 
tacts are separated by a considerable air space, but should 
the temperature of the span wire rise, its dip increases, 
and finally the two contacts touch, closing an electric 
circuit, which by means of an automatic transmitter, 
indicates in the fire station the exact site of the fire, 
according toa prearranged code. At the same time a 
bell annunciator of the usual kind indicates in the dwell- 
ing in question the particular room attacked by the 
flames. The usual means are provided for testing the 
state of the electrical circuits from time to time. The 
electrical arrangements differ in. no essential feature 
from those adopted in similar cases by other designers. 
The automatic transmitter consists of an ebonite wheel 
provided with contact pieces round its rim, and mounted 
on the main arbor of a clockwork mechanism. The closing 
of the heat detector circuit releases the clockwork gear, 
causing the ebonite wheel to rotate, and the contact pieces 
thereon complete the circuit to the fire station in succes- 
sion, and the currents are there recorded on an 
ordinary Morse type. The arrangement of the contact 
pieces is different for every transmitter, so that no ques- 
tion can arise as to the seat of the fire. When the trans- 
mitting disc has completed a revolution it is automatically 
locked, and is cut off from the station circuit. The essen- 
tial feature of the alarm is, however, the heat detector, 
which is of very great meee Thus, if a wire were 
strung between two points, 17 ft. apart, and had a dip of 
1 in. at its centre. this dip would be increased to nearly 
1? in. by the wire omer fyin. The magnifica- 
tion is, therefore, enormous. Farther, the wire being fine 
it very quickly acquires the temperature of the surround- 
ing air. Thus a of spirits being set on fire at one 
side of a room and the heat detector being arranged at 
the ceiling line of the wall opposite, the contact block is 
seen to move almost instantaneously. The magnification 
of motion varies with the initial dip, and in practice this 
is fixed so that whilst contact will be made when the 
temperature attains some 20 deg. or 30 deg. above the 
highest summer temperature, the greatest cold of winter 

not oyerstrain the wire, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECOR 


ComprteD sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 

mber of views given in the Specification Drawings is stated 
¥" oS eRe, cine ant Dakine te malate & 
not illustrated. 


Where inventions are communicated from abroad, the Names, &c., 

the Communicators are given in italics, 

Specifications may be obtained at the Patent Office Sale 
25, Southa: 


_ Buildings, Chancery-lane, W.C., at 
the ‘orm 


unife 7 of 8d. 

The date of advertisement of the sag tye of @ complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the , 
the advertisement of the tance of a complete Specification, 

ive notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 
AGRICULTURAL APPLIANCES. 


11,967. J. H. Lawprey, Brockley, Kent. Plant 
Washing Appliance, [8 Figs.] June 8, 1899.—A bowl is 
provided for holding or catching the liquid with which plants are 
douched to ayoid waste of liquid. It is formed with a channel 
from its periphery to its centre, and has a smaller vessel, which 


4967. 





may be placed in position over the outer portion of the channel 
through the uncovered centre of which the stem of the plant 

es when the bowl is in position. The plant can be treated 
iberally with liquid, as that which runs off the foliage is not 
wasted, but is caught by the bowl. (Accepted May 2, 1900.) 


7499. W. H. Sleep and R. H. Sleep, Plymouth, and 
W. Parkin, Sheffield. Implement Points. [8 Figs.) 
April 10, 1899.—The object of this invention is to provide for 
fixing shares, points, or the like by means of single bolts, and 
without the necessity for using sockets, and to this end each share 
or point is provided with two or more studs or projections between 


__Fig.t. _ 
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or against which, when the share or point is in —- upon 
the leg or tine, the end of the leg or tine will lie in such 
manner that when a bolt is passed through the share or point 
and the leg, and is tightened, the share or point will be rigidly 
held, the said studs or projections preventing lateral or twisting 
Hy of the share or point upon the tine. (Accepted May 2, 
ELECTRICAL APPARATUS. 


8223. W. C. Fraser, Portsmouth, and G. K. B. 
Elphinstone, London. Tes Galvanometer. 
(2 Figs.) October 19, 1899.—This galvanometer is arranged so 
that it may be used for the purpose of testing firing primers to 
determine the actual current uired to fire them, and also 
whether they are in proper condition, and further for facilitating 
the testing of batteries to ascertain if they are in a proper state 
of efficiency. A dead beat ammeter movement is mounted in a 






































Case, and provided with a 


pointer moving over a scale, and one 
end of the ammeter coil is joined to an adjustable rheostat, so 


that by means of a plug switch the coil and the rheostat may be 
“or anger in series to the terminals. The rheostat is capable of 

ing varied throughout a range of about 50 ohms, and values 
are assigned to the different positions along this resistance, so that 


safety when testing explosive fuses are provided. (Accepted 
April 25, 1900.) 


3731. E. Sander, Berlin, Ge . Incandes- 
cence Lam February 26, 1900.—To produce material for 
non-metallic filaments which will conduct electric current when 


cold in sufficient quantity to heat them, oxides of the groupe 
of earth alkaline metals, or magnesium, or aluminium, or the 
rare earths thorium and zirconium, are mixed with the oxides, 
salts, or sulphur combinations of the iron, chromium, or platinum 
groups (or with the metals of those groups) and ex in an 
electrical furnace or other smelting apparatus to high tempera- 
ture so that the mixture melts, and when cold furnishes a firm 
substance. The way in which the materials should be combined 
is outlined, as well as the process of manufacturing the fused 
conducting body. (Accepted April 25, 1900.) 

2356. Siemens Brothers and Co., London, (Siemens 
and Halske, Berlin.) 8 ht Re tor. [8 Figs.) 
February 6, 1900.—The degree of light from any number of dis- 
tributed lamp groups can, by this invention, be regulated from 
one central point; so that single groups, or several, or all, can be 
simultaneously lit up and extinguished. The regulating appa- 
ratus consists of a number of sector levers mounted upon a 

shaft adapted to be rotated by a handwheel and toothed 

ear. The sector levers are not mounted directly upon the shaft, 
ut are loose upon the hubs of ratchet wheels fixed to the shaft, 
and are coupled with the shaft when two pawls arranged one 
above the other on a common re. like the limbs of a pair of 
shears, are made to engage with the ratchet wheels, which en- 
gagement can be effected by drawing out a ages nage bolt, 
and giving it a turn so as to bring a pin fixed to the bolt, over an 
abutment which then holds the bolt in the withdrawn position. 
A regulating device so constructed is provided in front of each 
group of lamps, the contact slide of the “‘ resistance ” of which 
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can be moved by means of cords which pass round the sector 
levers. If a number of the sector levers coupled with the shaft 
be moved simultaneously, they can occupy various relative posi- 
tions in consequence of their previous separate movements, 80 
that while some are arriving at the end of their motion, others 
may be at some distance therefrom. In order not to prevent 
further motion of the shaft, the levers are automatically dis- 
connected from the shaft when they arrive at the end of their 
motion, and are automatically recoupled with the shaft on the 
return motion, for which purpose the pawls are each provided 
with a projection which bears against a fixed stop in either end 
position, so arranged that when the pin on the one lever of a _ 
bears against the stop, further rotation causes the corresponding 
wl to disengage from the ratchet wheel ; on the return motion, 
owever, the other pawl of the pair, in engaging with the ratchet 
wheel, effects the coupling up of the lever again. An index on 
each sector lever indicates upon a scale the number of resistance 
sections included in the circuit. (Accepted April 25, 1900.) 
10,246. M. Ericsson, Stockholm. Portable 
Telephone. [6 Figs.) May 15, 1899—A portable telephone, 
according to this invention, is so construc that the distance 
between the transmitter and the receiver may be varied without 
interrupting the electrical connections. For ced po the 
transmitter and the receiver are respectively attached to tubes or 





rods arranged to telescopically slide within the handle of the in- 
strument.. The receiver terminals in the transmitter head are 
connected to the coil terminals of the receiver by extensible con- 
ductors, such as two insulated wires coiled in a double-threaded 
ed within the telescopic tubes and the handle. A rod 





the current which any battery Cae Tansee essen 
e 5 


ance can easily be read off on 


secured in the handle of the telephone, and a further rod in 
electrical connection with the other contact of the switch and 
with the diaphragm works in a similar manner in a second 
metallic guide tube, also secured in the handle of the instrument, 
the two guide tubes being insulated from each other. When the 

itter and receiver tubes are — as far as possible into 
the handle, the apparatus is rendered compact, and may be 
carried in the pocket. (Accepted April 25, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


7474. G, E. Stevenson, Cheshire. Gas Scrubbers. 
(3 Figs.) April 10, 1899.—According to this invention, coal gas 
scrubbers of the ‘‘ tower” type are provided with perforated 
metal trays, arranged horizontally in the tower, one above the 
other and stopped off short of the opposite walis of the tower 
alternately. These metal trays carry boards sst on edge or on 
canvas screens. Water, ammoniacal liquor, or other purifying 





agent, is fed from the 4 of the tower in a shower, the arrange- 
ment being such that the gas in rising up the tower travels to 
and fro over the trays in a zigzag manner from side to side, be- 
tween the wetted surfaces of the boards or screens, and is pre- 
vented from rising = through the perforations in the trays by 
the liquid which is falling through the perforations. (Accepted 
May 2, 1900.) 

20,494. E. N. Mazza, Turin, Italy. Sepa: 
Gases. [4 Figs.). October 12, 1899.—The inventor pro to 
separate gases by means of centrifugal appliances in the same 
way as liquids are now separated by such means. A drum re- 
volves vertically on a shaft to which it is rigidly fixed by means 
of several diaphragms, it is closed at the bottom, leaving acentral 
inlet for the gaseous mixture to be separated, and is divided into 
several compartments by these diaphragms. The drum one 
or more other compartments at its upper end, according as two 
or more constituents have to be separated from the mixture. It 
is stated that ‘‘if the shaft, and the drum and diaphragms with 
it, are made to revolve at a suitable speed, it will cause in the 
middle a rarefaction, which will cause the gaseous mixture to 
rise through the central flue. The diaphragms violently force 
the mixture towards the drum, and at the same time it ascends ; 
when it arrives at the upper part, the separation will be complete 
and the gases of the mixture can be distributed in concentric 
rings according to their different densities.” What might be ex- 
—- prove a “ suitablespeed” is not stated, nor is there any 
indication of the material of which the drum might be safely con- 
structed. Various uses for such an apparatus, one of which is to 
skim the atmosphere of its oxygen, are outlined. (Accepted 
April 25, 1900.) 


012. C. Elliott, G. Damp, and J. McDade, 
Leyland, Lancs. Cleaning Retort Pipes. [3 Figs.) 
June 9, 1899 —An apparatus is provided for cleaning and scrap- 
ing the interiors of retort ascension pipes. The interior of each 
pipe has a revolvable cutter or scraping appliance mounted on a 
shaft which passes through a packed gland in the end of the 
pipe. Means to rotate the cutters and traverse the same within 

















the pipes are provided so that scale and other accumulations 
— be removed. All the cuttershafts are in bearingsin a bracket 
and the shafts are driven by Rearing. The bracket carrying the 
cutter shafts and the gearing therefor is traversed verticall by 
means of screwed shafts operated by worm gearing or the like. 
It desired the revolving cutters may be arranged to act only in 
one direction of traverse, means being prov: for a quick return 
stroke. (Accepted May 2, 1900.) 


GUNS AND EXPLOSIVES. 


11,526. A, T. Dawson and G. T. Buckham, London. 
Seperame Guns. [5 Figs.) June 2, 1899.—Mountain, boat, 
light field 





iral 
4 electrical connection with one terminal of the transmitter and 
with one contact of the switch works in a metallic guide tube 


guns are, according to this invention, made in sec- 
tions py thee oy oe wag for transport. The barrel, which may con- 
sist of an inner tube reinforced by outer tubes or wire, compriges 
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one section. The jacket, on which are formed the trunnions, 
locking lugs, and sight bracket, is divided in halves on a vertical 
plane and so comprises two sections. The breech-piece and 
locking ring complete the ber of separable parts that to- 
gether make acomplete gun. Keys are — to prevent the 
barrel turning relatively to the jacket. hen wire is employed 
in the construction of the gun barrel it is enclosed by a sheath to 
protect it when the jacket is removed. The front and rear ends 
of the jacket are screw-threaded, and its two halves are secured 
together on the barrel by means of the locking ring on the front 
and the breech-piece on the rear, stops being provided to insure 


























aot 


(snes 


the breech-piece and locking ring always occupying the same re- 
lative positions when screwed home. The etennct agp projects 
to the rear of the jacket and barrel and‘is internally screwed at 
this projecting part to receive the breech screw, lugs for hinging 
the breech mechanism, as well as lugs for attaching the elevating 
gear, being formed on the breech-piece. The locking ring is kept 
from turning by a spring bolt, and the breech-piece is locked to 
the jacket by an oblique setting screw. The halves of the jacket, 
instead of being held by the breech-piece and a ring, may 
be secured together by bolts or by a hinge on one side and bolts 
on the other. (Accepted April 25, 1900.) 

13,754. J. W. Ottley, London. Covers for Rifie 
Barrels. [4 Figs.) July 8, 1899.—The inventor provides a 
lacing cover of heat-proof textile for rifle barrels. The covering is 
for use in hot climates where the heat of the sun would make the 


> 








barrel inconveniently hot to handle; and for use in shooting, 
when it is desired to suppress the air currents which cause that 
most inconvenient mirage which arises from a heated barrel, and 
renders accurate sighting difficult. (Accepted April 25, 1900.) 


3366. G. Ehrhardt, Eisenach, Germany. Gun 
Trunnion Bearings. [6 Figs.) February 20, 1900.— 
According to this invention the shield trunnion forks are cut 
away at the back, and in the recesses so formed blocks are fitted 
which, when in position, retain the trunnions in position. To 
keep the blocks in their proper place, pivoted plates are provided, 
adapted to be held in position by nuts on swing bolts. To dis- 
mount a gun whose trunnions are carried in a bearing constructed 


Fig.2. 
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according to this invention, the nuts on the swing bolts are first 
loosened, the swing bolts are then swung back and the pivoted 
plates turned down, whereupon the blocks may be withdrawn, 
so leaving the trunnions free to come out. To remount the gun 
the operation is reversed. A modification is represented wherein 
the blocks are held in position in the recesses of the trunnion 
forks by securing plates having projections which are arranged 
to work in vertical grooves formed in the trunnion forks. (Ac- 
cepted April 25, 1900.) 

1567. F. R. von Mannlicher and O. Schonauer, 
Vienna, Austria. Repeating Firearms. [11 Figs.) 
January 24, 1900.—Repeating firearms with cylinder magazines 
and revolving cartridge carriers are constructed according to 
this invention with breech casings having at both ends of the 
cartridge slot projections formed with arc-shaped hollows which 
verve to support and guide the cartridge rim and the tip of the 
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bullet respectively, the middle of the cartridge being unsupported. 
The feed spring of the cartridge er is 80 arran; as to effect 
the rotation of the carrier until the last cartridge has been raised 
out of the magazine ; it also serves as an axis for the carrier. 
The bottom closure of the magazine consists of a removable tray 
secured in the magazine by a rotatable locking plate, retained in 
its locked position by a spring on the bottom of the tray. (Ae- 
cepted May 2, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


4613. Siemens Brothers and Co., Limited, London. 
(Siemens and Halske, Actien-Gesselschaft, Berlin.) Rocok- 
Drilling Machine, [8 Figs.) March 10, 1900.—This invention 
relates to a construction of rock-drilling machine operating with 
rotary motion of the drill spindle and differential forward feed, 
wherein the mechanical withdrawal of the feed s lle while the 
driving shaft continues running without requiring to move the 
differential wheels out of gear is affected by such an arrangement 
of the differential gear that the feed-nut is rotated at a greater 
speed than the driJl spindle for the forward feed. With this 





arrangement, if the feed-nut be either held stationary by any 
means or have its rotation retarded so as to revolve slower than 
the drill oo the latter, instead of ree ay will be made 
to travel kward through the nut, although it is still being 
rotated in the same direction as for the fo: eed. The 


of such backward motion will, of course, be t if the feed- 
nut be held stationary. In the arrangement here illustrated the 
feed-nut has\jts right-hand end formed as a or t, on 


which is mounted one of the differential gear wheels. On the 
feed-nut slides a clutch ring with teeth on both faces, one set of 
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teeth being adapted to engage a ring of teeth fixed to the framing 
of the machine, and the other set of teeth adapted to engage a 
ring of teeth fixed to the wheel which runs on the boss of the 
feed-nut. The arrangement is such that when the clutch is moved 
80 as to cause its teeth on one side to engage with the teeth fixed 


on the wheel mounted on the feed-nut boss, the feed-nut is b, 


rotated by the differential gear for effecting the forward motion 
of the drill spindle, while when the clutch is moved to cause its 





other set of teeth to engage with the ring of teeth fixed to the 
framing, the feed-nut is either retarded or stopped for effecting 
the backward motion of the drill spindle. (Accepted May 2, 1900.) 

10,559. W. E. Hipkins, Birmingham. Weighing 
Machines. [2 Figs.) ae 19, 1899.—This invention relates 
to steelyard a machines which are arranged to print a 
record of each weighing operation, and according thereto such 
machines are arranged to print the weight in two or more stan- 


StI 





dards instead of as heretofore in one standard only. The figures 
relating to the different standards are arranged in different 
planes, and means are provided for causing either standard to 
come into operation at will. The improvements also relate to the 
steelyard, poises, and attachments. (Accepted April 25, 1900.) 
11,935. J. Brown and T. moses. Belton, Lancs, 
Boring » (8 Figs.] June 8, 1899.—This invention refers 
to a boring bar and apparatus connected therewith, and is applic- 
able to lathes, horizontal and vertical boring machines, drilling 
machines, and the like, and consists in providing means whereb’ 


the adjustable metallic cutters may be ated accurately wit: 
a minimum of labour. The bar is provided with openings or slots 
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in which are disposed cutters which can be adjusted or regulated 
and expanded, as desired, by means of a cone on the end of an 
_— ng screw, the latter being provided with means for locking. 

e cutters are provided with pins or projections which fit A 
slots to prevent them from turning, to maintain them in a 
uniform moving position. Springs move the cutters in an inward 
direction. (Accepted May 2, 1900. 


MISCELLANEOUS. 
pil wae. J. A. Saner, Northwich, Chester. Bolt- 


Device. [4 Figs.] June 6, 1899.—This invention 
has reference to bolts, such as may be used for coupling driving 
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and driven machines. The bolt shank is eccentric between the 








centre line of the a of the bolt and its shaft or shank, 
which is preferably tapered. The conical shaft fits within a bush 
or sleeve, the hole through which is also eccentric to its exterior 


surface, which fits in one of the parts to be fastened. B 
the eccentric parts round, the centre line of the bolt fa ge | 
justed and varied in any direction. It is stated that such lati- 
tude for adjustment in the coupling of various machines, or parts 
of machines together, is of value. (Accepted April 25, 1900.) 
10,925. W. J. Orr, London, and J. Thomas 
Waies. Life-Saving Appliance. [2 Figs.) May 25, 1899, 
—The figures represent the appliance when in the water, the 
lower figure showing it in plan. It will be seen that the appa- 
ratus comprises a centre beam provided at its forward end th 
. aoe uae epost a and Sere-tvoet arms hinged 
ross-piece. e centre beam exten 
provided at its rear end wii Riven 


& screw propeller, and at its forward 




















end with a bevel pinion that gears with a bevel wheel fixed toa 
cross-shaft provided with crank handles adapted to be operated 
y, & person who lies face downward along the centre beam, 
gripping it between his knees and —s is feet against pegs 
that project from each side of the near its rear end. The 
apparatus may be formed of hollow metallic structures, or of 
wood, cork, or other reso my material covered with waterproof 
substance, and it is stated is made of such size as will allow of 
its being stowedaway. (Accepted April 25, 1900.) 

9893. T. Whitaker. Horsforth, Leeds. Exca- 
vators. [5 Figs.) May 10, 1899.—In excavators, according to 
this invention, the jib extends outa considerable distance beyond 
the pivoted upright, at whose lower end is a driven pulley or 
drum. On the jib “‘ is pivoted a swinging or oscillating cradle ” 





provided with two ners, one of which receives a rope from the 
ulley or drum on the upright, and the other a rope attached at 
th ends to the bucket arm. The cradle is provided with two 
or more guide rollers between which the bucket arm slides. The 
operation of the apparatus is sufficiently indicated by the draw- 
ings. (Accepted May 2, 1900.) 

7625. D. Wickham, Ware, Herts. Filter for 
Liquids, (2 Figs.) April 11, 1899.—For the purpose of filtering 
beer and other liquids apparatus according to this invention com- 
prises a cylindrical vessel having a dished bottom, and an je r 
edge recessed for the reception of a rubber packing ring, on to which 
the cover is tightly — by bolts passing through a flange. 
The interior of the cylinder has a men poe screen or shield from 
near the top tonear the bottom, and has one or more bottom lips 


Fig. 7. > 
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or which crossbars can rest for supporting perforated trays or 
meshed wirework partitions, on which the filtering media can be 
placed, there being trian shaped rings near the edges which 
Se aanary chic erring vot insuring 2 esteteatory closing between 
n le swaging y a ; 
the edges of the trays or partitions and the cylinder. Certain 
Se and alternatives are described. (Accepted May 2, 
1900. 
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THE RESTORATION 





DESTRUCTION OF LIFE AND 
PROPERTY BY LIGHTNING. 
By M. F. O’Retty, D.Sc. 


Ir is often said that the electrical resistance of 
the human body is very great, a value of 1500 ohms 
being frequently assigned. In reading such a 
statement we have to remember that our ohmic 
integral depends upon the conditions in which it is 
taken ; and as these vary within very wide limits, 
it follows that the resistance is neither constant 
nor one-valued, as in the analogous case of in- 
organic bodies. In general terms, we may say 
that the tissues act as good conductors of elec- 
tricity, offering but little opposition to a steady 
flow of current. The seat of obstruction is at the 
terminals, where difficulty is found not only in 
making an entrance, but also in effecting an exit. 
The skin, when clean and dry, is the arch-obstruc- 
tionist, as we see by the singeings and burns 
inflicted upon persons who have incautiously 
touched live wires. 

Since the resistance of the tissues is small, very 
little of the energy of a passing current will be 
converted into internal heat, the greater part of 
the energy absorbed in transit through the body 
being employed in doing electrolytic work. The 
final effect of the decomposition is the evolution of 
oxygen and hydrogen at the anode and cathode re- 
spectively. If this process of chemical change be 
kept up for some time, it is obvious that the com- 
fort and health of the subject may be injuriously 
affected, and even permanently modified. 

With a pressure of 100 volts or so, a slight 
commotion is also felt on closing and on opening 
the circuit, and likewise whenever the current is 
made to undergo any increase or diminution. 
Hence the grave danger that attends the sudden 
stoppage of a strong continuous current, and also 
the necessity of carefully slowing down the speed 
of dynamos, or gradually reducing the voltage by 
other means, for the purpose of rescuing from 
contact with the wires, a person who, as it frequently 
happens, is unable to free himself, on account of 
the tetanisation of the muscles by the current. 





_ The nervous twitchings just referred to augment 
mM intensity with the voltage. Thanks to the 
Sensational press, it is widely known to-day that | 
electric lighting circuits give shocks totally devoid of | 
all pleasurable feeling ; whilst the amperes and volts | 
used on traction lines rarely allow any unskilled in- | 
terference without inflicting a serious penalty. | 
€ writer remembers how, on the occasion of | 








a visit to the Giant’s Causeway a few years ago, he 
could not resist the temptation of giving a ing 
poke with the tip of his umbrella to the rusty 
sheet of iron that formed the insulated conductor 
of the Portrush Railway ; and he retains a vivid 
recollection of the vertical trajectory which he 
involuntarily described in the air, to the amaze- 
ment of his travelling companion, and the surprise 
of the tourists who happened to be on the road. 
He regrets that, fora brief period of time, he forgot 
the wise exhortation of the Norfolk clergyman to 
his rustic congregation, to the effect that the scin- 
tillations of their intellects should ever be like the 
coruscations of summer lightning lambent—and in- 
nocuous, for he allowed the surgings of his temper 
to spend themselves in an angry denunciation of 
an electric company that allowed its engineers to 
lace along a ca goes road, at a couple of feet 
rom the ground, a broad conductor constantly 
charged to 400 volts. 

Shortly afterwards a cyclist ran up against this 
‘‘yail,” and received an electric shock that ter- 
minated fatally. The writer’s experience, taken 
in conjunction with that of the unfortunate wheel- 
man, goes to show that the physiological effects 
of industrial currents depend not merely on the 
numbers by which they are expressed, but also on 
the general health of the individual, the goodness 
of contact, and its duration. 

In the State of New York electrocution has, 
within recent years, replaced the time-honoured 
mode of capital punishment. For this purpose, 
contact — of large surface are closely adjusted 
to the head and legs of the doomed criminal; a 
continuous current of high density and voltage is 
then switched on for a few seconds in order to de- 
stroy instantly both consciousness and life. This 
is immediately followed by a weaker current for a 
longer time, so as to eliminate all reflex action. In 
a recent case, a current of 8 amperes at 1760 volts* 
was applied for four seconds ; it was then reduced 
to 2 amperes at 200 volts, and kept up for 56 
seconds. 

Whatever bungling may have occurred in the 
first applications of the electric current to the legal 
destruction of human life in the State prison at 
Sing Sing, the extreme penalty of the law seems 
now to be carried out with promptitude and pre- 
cision. 

With currents of high tension, such as those from 





8 x 1760 


* The horse-power used = a lt 19 nearly. 








OF THE NORVALS PONT BRIDGE ON THE ORANGE RIVER. 
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alternators and induction coils, the chemical effects 
on the system are very weak, on account of the 
rapid reversals in direction, and also on account of 
the small quantity of electricity in each cycle or dis- 
charge; butit is very different with their physio- 
logical action. The nerves quiver under their in- 
fluence, and the muscles contract convulsively. 
Commotions of this kind, when not of a violent 
character, are often recommended by physicians as 
a remedy for rheumatic and other troubles ; their 
atients settle the matter of violence for themselves 
y nicely adjusting the contact screw of their small 
medical coil or by regulating the speed of their 
hand-driven miniature magneto-machine. 

It may here be remarked that the nerve effect 
of alternating currents does not go on increasing 
indefinitely with their frequency. Experience 
seems to place the limit of severity at 3000 periods 
per second. Above that, the violence of the 
shock falls off and practically disappears at a 
frequency of about 10,000. At this frequency and 
above it, the terminals of the Tesla coil may be 
am with impunity, even if yielding a few 

undred thousand volts and spitting out vicious 
sparks at conductors in the neighbourhood. An 
incandescent lamp will light up when held near, 
and a vacuum tube will in to glow, but the 
nerves of the human hom 35 unlike the filament 
of the lamp or the ed gas of the tube, will 
remain irresponsive to the pulses of energy sent 
out by the coil. But if the rapidity of the pulses 
be increased many a million-fold, they will no 
longer pass undetected by our organism. The 
delicate nerve fibres of the eye will then be 
affected by the radiation, and will sympathetically 
respond to the rhythmic stimulus, string or at the 
same time to the sensation of vision. Light thus 
becomes an electro-magnetic phenomenon, and the 
eye, a receiving instrument of wondrous delicacy 
and beauty.* 

A flash of lightning is, like these pulses, an 





* Clerk Maxwell demonstrated that luminous vibra- 
tions are periodic variations of magnetic forces, 
and Hertz showed experimentally that electro-magnetic 
oscillations are pro ted precisely as light, Wer 

iving a sure physical basis to the theory of { 

ingly the sensation of red is produced by the im- 

mo ae Fyne of electro-magnetic waves having a 
uency of 4 x 10!4 per second, that of yellow by waves 

of 6.x 10 per secmn and that of violet by waves of 
7 x 104 per second. e generators of waves of 
i we now say, 

in the labo- 


hanging magnetism are of atomic—or, as 
inne -dtemations ond ase to be Sound 
ratory of Nature, 


only 
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oscillatory current of momentary duration. Its 
energy, the product of the amperes by the volts, 
is usually enormous, and is entirely ag along 
the track of the discharge in doing work, thermal, 
mechanical, chemical, or physiological, or all four 
together. It will detach a block of masonry, rip 
open ‘a tall chimney, knock a hole in a gas pipe, 
and fire ricks, and shatter trees just as easily as 
it tears to shreds the clothes of a victim, rends his 
shoes, fuses his watch chain, or magnetises iron 
articles that may be in his pockets. 

So, too, it often makes our incandescent lamps 
duck in response to a distant discharge ; it burns 
out our safety fuses, and occasionally takes extra- 
ordinary liberties with switchboards, as the follow- 
ing incident shows. During the Spanish-American 
War, a flash struck the switchboard at Fort Wash- 
ington, which controlled the mines in the Potomac, 
damaging the whole system and firing three of the 
mines. Three deep-toned booms were heard, and 
the water of the river shot up like huge geysers. 
Luckily no boats were lying near the mine-fields at 
the time of the explosion. 

Persons who have had the unenviable experience 
of being struck by lightning, agree that conscious- 


ness was blotted out instantly. They remembered | Pp 


neither the flash nor the accompanying crash, but 
had some idea of being suddenly enveloped in a 
blaze. Recovery has frequently been attended by 
a temporary derangement of some of the senses, 
such as partial blindness, noises in the ear, and a 
metallic taste. In some instances various paralyses 
persisted, including severe affection of the brain. 

It is a popular belief that death from lightning 
is caused by internal burns or by the rupture of some 
vital organ, such as the heart, the lungs, the 
stomach ; but though severe lesions may sometimes 
occur, post-mortem examinations seldom reveal any 
serious affection of the viscera, or for that matter, 
anything abnormal in the physiological conditions 
of the stricken person. The same also applies to 
people killed by contact with live wires. A case 
occurred a few years ago in Taunton, in which a 
young man, being sent to oil a Thomson-Houston 
alternator, had hardly un his work when he 
was seen to drop dead. The post-mortem showed 
allthe organs to be in healthy condition ; and as 
there was no perceptible injury, internal or ex- 
ternal, death was attributed to concussion. 

In cases of lightning stroke and electric shock, 
some of the chief nerve-centres are intensely stimu- 
lated. One of these, the medulla oblongata, situated 
at the head of the spinal cord, exercises consider- 
able control over the movement of respiration, 
while the nerve which it sends out, and which is 
called from its wanderings the vagus, has a similar 
power over the action of the heart; so that when 
these nerve masses are subjected to any undue ex- 
citement, the functions of respiration* and circula- 
tion are at once interfered with. For this reason, 
in all cases, whether of lightning stroke or electric 
shock, the sufferer is to be placed without delay in 
the most favourable position for breathing, so that 
by energetically rubbing all parts of the body, and 
especially by regular traction of the tongue, respira- 
tion may be restored, if at all possible. Such atten- 
tions have recalled animation more than once when 
all hopes of recovery were given up. 

D’Arsonval, who directed public attention to 
this matter a few years ago, when accidents were 
not uncommon in electric installations, relates the 
case of a mechanic who was sent to fix up a tele- 
phone line, and who was unfortunate enough to 
touch both conductors of a neighbouring alternating 
circuit. The machines were feeding the line with 
a current of 750 milliamperes at a pressure of 
4500 volts. By promptly applying the method of 
artificial respiration outlined above, the life of the 
workman was saved. In 45 minutes he gave signs of 
returning vitality, and at the end of two hours 
was able to speak. He experienced no other injury 
than burns on the hands and thigh. 

It is not easy to form a satisfactory idea of the 
destruction of life and property caused by lightning, 
on account of the great paucity of statistics. The 
information needed is often very charily and 
imperfectly supplied by people. This is all the 
more to be regretted, as such data would be of 
great service to students of meteorology and also 
to agriculturists generally. 

From the information to hand, we find that in 
le often ex 
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France the annual number of deaths from lightning 
varies between 80 and 150. M. Henri de Parville, 
in discussing the figures which he obtained from 
the Ministére de la Justice, points out five years 
of high maxima during the past thirty years, viz., 
1872, when there were 187 fatal cases ; 1874, with 
178 ; 1884, with 174; 1888, with 156; and 1893, 
with 155. He concludes with the significant 
remark that these years were all memorable for 
their warm, dry summers. 

In England the number of fatalities fluctuates 
from year to year, hardly ever reaching 30.- Dr. 
Lawson, in his paper on this subject, refers to the 
fact that the ratio of deaths to the number of in- 
habitants is least in metropolitan, and greatest in 
rural, districts; but this peculiarity is not re- 
stricted to England, the statistics of other countries 
likewise show that lightning strokes are more 
frequent in country places than in large centres of 
population. When seeking to account for the 
comparative immunity of cities and towns, one 
naturally thinks of their tall buildings with well- 
earthed metal columns and girders, their protected 
church spires and factory chimneys, their grounded 
network of electric wires,* as well as the heated 
roducts of combustion thrown from every home 
into the atmosphere, all of which tend to prevent 
the formation of steep potential-gradients and the 
accumulation of dangerous charges. 

In the United States, the Weather Bureau has 
taken over the work of gathering and collating 
statistics from all parts of the country ; and, though 
the responses continue to be somewhat indicative 
of the inertia of human nature, much general in- 
formation has been obtained. The thoroughness 
with which the system is organised, and the zeal 
with which it is administered, promise well for the 
immediate future. The data are summarised in the 
following Table : 


Deaths by Lightning in the United States from 1890 
to 1898. 
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Totals.. 0 4) 36 [122 (845 [678 788 496/153 35 | 6 + pe 








The almost complete absence of casualities dur- 
ing the colder months of the year is explained by 
the rarity of thunderstorms during that period. 
In winter, in our latitudes, the atmosphere is not 
subject to sudden changes. The conditions that 
prevail, thermal, barometric, electric, and hygro- 
metric, are all more stable and uniform than in 
summer. When, however, a serious disturbance 
does occur during winter, it is not unfrequently 
accompanied by lightning and thunder. We had an 
instance of this in the last week of 1899, when 
tempestuous weather prevailed in the Channel for 
several days, and heavy thunderstorms swept the 
western parts of France. In Brest, the trolleyservice 
was suspended, the telegraph and telephone lines 
were unworkable, and big trees were destroyed. 

In the Arctic regions, where the pressure and tem- 
perature vary but little, thunderstorms are un- 
known ; on the other hand, in the tropics, where 
the variations of thermometer and barometer are 
notoriously fitful, electric storms break out with 
with appalling violence. Accordingly, we find that 
the most destructive months in the United States 
are precisely June, July, and August, when the 
mercury frequently rises beyond the nineties. 

It will be seen from the above Table that the 
annual death-rate is about 278, which is but little 
less than 4 per million of inhabitants, if we take 
the average population of the United States for the 
period included as 65,000,000. For Prussia the 
number is 6, for Sweden 3, for France 3, for Bel- 
gium 2, and for England and Wales 1. For other 
countries statistics are wanting. 

As to destruction of property, the returns for 





* There is a popular superstition, says Trowbridge, that 
the multiplication of electric circuits in our cities has 
driven off thunderstorms ; but there is no proof that such 
is the case. The wires serve to distribute the electric 


charge, so that it finds a quick passage to earth. 





1898 in the United States show that 966 barns and 
sheds were damaged, 95 churches and schools, and 
735 other structures, making a total of 1866 build- 
ings, which, with their contents, were valued at 
1,441,880 dols. 

The following Table gives the money value of 
insured property destroyed during eight years, as 
reported in the Chronicle Fire Tables : 


Loss by Lighting in Dols. 
1890 es he ae mak aid 1,615,539 
1891 sigs a a ae ae 1,487,322 
1892 Ssh ape Eo ate Be 3,251,494 
BB i) (cole «<a 3. Aas las a 
ee etme 
1895 Pe ase sae ei es 1,839,786 
1896 a ae me ee soe 2,936,985 
1897 2,187,710 
Total in eight years 17,672,772 


Live stock in the field increase the danger to 
which they are always exposed by their habit of 
seeking shelter under trees and along fences. Out 
of 1842 animals killed by lightning in 1898 in the 
United States, nearly one-third were found lying 
close to wire fences. Only last summer, a heavy 
loss was experienced by a farmer near Jedburgh in 
Scotland, 18 cows being killed by a flash of light- 
ing; they were evidently attracted by the wire 
fence along which they were found lying. It is 
obvious that these fences, like our telegraph poles, 
should be grounded at intervals ; otherwise, as 
they become charged either by direct stroke or by 
induction during an electric storm, their vicinity 
must be a region of danger. Ungrounded as they 
usually are, either through the ignorance or care- 
lessness of the farmer, they act as death-traps to 
the unsuspecting beasts, and cause a considerable 
loss of life every year. 

Similar gregarious habits and a like disregard 
for consequences are sometimes shown by the 
‘‘lords of creation” themselves. To avoid a puff 
of wind or a few drops of rain, they do not hesitate 
to place their lives in peril. What Franklin wrote 
a hundred years ago is equally true to-day : 

Dangerous it is to take shelter under a tree during a 
thundergust. It has been fatal to many, both men and 
beasts. It is safer to be in the open field ; for when the 
clothes are wet, if a flash on its way to the ground should 
strike your head, it may run down in the water over the 
surface of your body ; whereas, if your clothes are dry, it 
would go through the body, because the blood and other 
humours are readier conductors. Hence a wet rat cannot 
be killed by the exploding electrical bottle,* while a dry 
rat may. 

Two illustrations have been brought to our notice 
by the daily press of the United States, which 
convey thesame important moral. During a certain 
country funeral a storm came on, and most of the 
mourners sought refuge under trees. Nine were 
standing together under a large oak. The tree was 
struck, and all were killed. 

In the second instance, six young men—brothers 
—were waiting under a tree for the end of a heavy 
downpour ; four of them were killed by a flash, 
and the other two badly injured. 

The following serves to show the vast destruc- 
tive power of a flash. Lightning struck a pine tree 
in California, under which 200 sheep were huddled 
together. The two herders, who were a short dis- 
tance away, were rendered unconscious for a few 
moments, 52 sheep were killed and all the others 
stunned, On aranch in Colorado, 91 sheep were 
killed by a single stroke. 

Trees, in general, are not equally liable to 
lightning stroke. The favourites appear to be 
the oak, the pine, the elm, the poplar, and the 
chestnut ; whilst the beech, the birch, and the 
maple enjoy the privilege of comparative exemp- 
tion or neglect. The former are, therefore, the 
the trees to plant round ourhomes if we want to 
provide ourselves with natural, inexpensive light- 
ning conductors ; but just as in the case of metal 
rods, they are the very trees to be carefully avoided 
in time of storm. 

The reasons for this selective action of lightning 
when it strikes are not easy to ascertain, as one may 
see by reading the papers of Du Moncel, Hess, and 
Hellmann. The most recent contribution to the sub- 
ject is that of Janesco, of Stuttgart. Briefly put, his 
conclusions are: (1) That the conductivity of diffe- 
rent woods is independent of the moisture contained 
in their fibres or cells ; (2) that trees deficient in 
fatty substances during the thunderstorm season, 
as also those rich in starch, are preferred by 
lightning ; and (3) that trees rich in fatty materials 


* The Leyden jar. 
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and especially in oil, posssess a high degree of 
immunity from lightning stroke. 

This last conclusion has a direct bearing on the 
fact that trees are rarely struck in winter, as the 
wood of most of our cultivated trees contains much 
oil during that season. 

The nature of the soi? seems to have little in- 
fluence in determining the path the discharge will 
take. Mr. Alfred J. Henry deduces from the 
Weather Bureau returns,* the following relative 
frequency : Loam, 26 : sand, 24; clay, 19 ; prairie 
or upland soil, 19. 

On the other hand, instances are not wanting to 
show that lightning manifests a marked preference 
for ridges, hill tops, and high isolated areas, espe- 
cially when they consist of good conducting 
material. One occurred quite recently in South 
Africa. We give it as reported in a telegram from 
Spearman’s Camp, dated January 18: ‘‘ Captain 
Cayzer, chief signalling officer, returned to head- 
quarters last night from Weenen. He has kept 
communications open between Ladysmith and 
Frere for nearly seven weeks. His lonely post 
was on the top of a very high rocky mountain. 
There was no water within eight miles of it. The 
ironstone rocks constantly attracted the lightning, 
which one night struck the fire around which he 
and his men were sitting, scattering the ashes, and 
giving them all an electric shock.” As nothing is 
said in the above despatches about casualties, we 
infer that the men promptly recovered from the 
nervous perturbation to which they were so abruptly 
subjected. 

It is often said, as in the above telegram, that 
certain localities, structures, and articles ‘‘ attract’’ 
lightning. When we ask people who use this 
familiar expression to state exactly what they mean, 
they say that such objects have the natural pro- 
perty, or that they possess a special intrinsic 
quality, in virtue of which they draw down the 
lightning of our skies, just as the lodestone draws 
to itself a neighbouring scrap of iron. Thus inter- 
preted, the expression is not at alla happyone. It 
cannot be said that the iron tip of an umbrella, the 
edges of a lance, the points of a lightning-rod, the 
bricks of a tall chimney, or the growing tops of 
lofty trees have anything whatever in their atomic 
structure or molecular arrangement which endows 
them with the power of attracting a flash of light- 
ning. Itis true that by their continuity and inti- 
mate connection with the ground they offer, when 
struck, a ready passage to earth for a discharge 
which might otherwise prove destructive ; but that 
is a case of actual conduction, not of antecedent 
attraction. 

Moreover, when, during a thunderstorm, the 
electrical conditions of a place undergo very sudden 
changes as frequently happens in a storm, the im- 
pulsive rush of electricity which then takes place 
is so violent in character as to render improbable, 
if not utterly impossible, any process of deliberate 
selection. Iron rods, copper tape, barbed wire, 
the trunks of trees, the ridges of houses, and the 
like, are then struck indiscriminately. 

It may be urged that the discharge will take the 
path of least resistance, and that this path is deter- 
mined by our natural and artificial conductors. 
Not so: the extremely high voltage of a flash takes 
very little cognisance of our ohms and megohms. If 
it is able to burst through a mile of air, before 
reaching our immediate vicinity, another 100 ft. or 
so is surely a trifling matter. Our conductors do 
not attract lightning. They deal with it in a 
totally different way. They have a twofold func- 
tion; the first is to attenuate or gradually neu- 
tralise threatening charges and thereby prevent 
the stroke; and the second is, when struck, to 
carry the energy of the flash harmlessly to earth. 
It will be seen that these two functions have 
nothing in common with attraction ; one of them 
1s preventive, the other protective, but neither is 
attractive. 

Let us point out further that attraction implies 
the presence of considerable masses. As elec- 
tricity is neither matter nor a form of matter in 
the common meaning of the term, it follows that we 
cannot with propriety say of any conductor that it 
‘attracts ” an electric charge as such. 

These remarks will serve to show that the ex- 
planations currently given of some of the electrical 
phenomena of the atmosphere leave a little to be 
desired in point of accuracy and completeness, The 
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fault is evidently due toa want of ample informa- 
tion which experiment and observation alone can 
supply. Time will help to remedy this deficiency, 
We know that the growth of knowledge, like the 
organic world, is slow and gradual, and the ex- 
perience of every day tends to confirm us in the 
conviction that there is no such thing as finality in 
science. The achievements of one age are the 
commonplaces of the next. The calculus of Newton, 
for instance, has become the every-day pabulum of 
the commoner, and the quaternions of Hamilton 
never fail to be served up as dessert at mathematical 
banquets. 
Our advances towards a clear apprehension of 
the mechanism of the occurrences which daily take 
place in this physical world of ours, seems pretty 
much like the approach of the asymptote to its 
associated curve. The further our discoveries 
carry us, the nearer we get to the coveted know- 
ledge of the hidden workings of Nature, even 
though we may never actually reach it. We fully 
agree with the late much regretted Dr. John Hop- 
kinson when he says that our knowledge must 
always be very limited, though the knowable itself 
is limitless. But when he goes on to add that the 
greater the sphere of our knowledgeis, the greater 
also the surface of contact with our infinite 
ignorance,* we suspect that some of our readers 
will find in that statement a little too much 
of the senior-wrangler element. Be this as 
it may, another eminent wrangler — Pro- 
fessor Poynting—thinks that we should abolish 
the why, the wherefore, and the cause from all 
physical descriptions, contenting ourselves with 
just stating how things happen. This, he claims, 
would be a great assistance to clear thinking.+ 
Even in this apparently simpler matter of saying 
only how electric charges accumulate, how the 
energy is stored up, and how lightning strikes, we 
would experience no mean amount of difficulty. 
Our efforts would soon bring home to us the truth 
that we are still at pioneer work in all matters 
relating to atmospheric electricity. Indeed, it may 
be said, without much hesitation, that the very 
first and fundamental chapters of the physics of 
lightning have yet to be written. Its normal 
behaviour, as well as its many tantalising freaks, 
the length and energy of flashes and their effects 
on organised nature, are subjects about which we 
need further information before we can sit down 
satisfied with our knowledge of the very complex 
phenomenon which we call the lightning flash. 





CALEDONIAN RAILWAY PASSENGER 
LOCOMOTIVES. 
(Concluded from page 637.) 

Havine in our previous article described the 
latest passenger locomotives of the Caledonian 
Company, it is interesting to give some data of the 
work done, and of the line on which the heavy loads 
are drawn. Of the Dunalastair No. IIT. class three 
engines have been completed, 900, 901, and 902. 
They have only recently been put on to run the 
corridor trains between Glasgow and Edinburgh 
and Carlisle, and, as indicated in our preceding 
article, are doing splendid work. Other thirteen 
are being built, some of them for the Aberdeen route. 
Pending detailed results of the running of this latest 
type, it may not be uninteresting to notice at length 
the performance of the earlier locomotives of the 
type, one of which is illustrated on page 772. The 
principal particulars of this locomotive were given 
in our preceding article. A profile of the Cale- 
donian line between Carlisle and Aberdeen is given 
on page 773, and is self-explanatory. 
he duties performed by the Caledonian locomo- 
tives in general are varied and difficult. The 2.0 P.M. 
trains to which we have referred are the heaviest in 
the United Kingdom. The 10 a.m. ex Glasgow and 
the Down Postal—2.45 a.m. ex Carlisle—rarely have 
less than 10 bogie coaches. Then, again, the Caledo- 
nian engines are expected to take light loads at very 
high speed. Throughout the year there are at least 
two trains daily, timed to run from Stirling to Perth, 
33 miles 2 chains in 35 minutes ; and the 32} miles 
from Forfar to Perth by one train in 33 minutes, or an 
average speed of 59 miles.per hour. The character 
of the road over which these tasks have to be 
carried out, as shown on the profile, presents phy- 
sical difficulties in the way of steep banks and 


* The “James Forrest Lecture,” Institution of Civil 
Engineers, 1894, 
+ Address to the Physical Section of the British 





sharp curves calculated to daunt the spirits of the 
luckiest engine-driver who ever handled a regu- 
ator. Beattock bank, with its 2 miles of 1 in 88, 
2 miles of 1 in 80, and 6 miles of 1 in 75, is well 
known throughout the railway world, and is a 
sufficiently tough obstacle for any locomotive to 
tackle ; but not everyone is aware how broken 
up the main line is by nasty stretches of stiff. 
climbing and sharp reverse curves, making it. 
almost impossible to maintain a really high speed 


permanent slowings over junctions and cross- 
ings, especially between Carstairs and Larbert, are 


We have travelled from Carstairs on an engine 
drawing a train consisting of 20 eight-wheel bogies 
and 3 twelve-wheelers, say, 329 tons, and thi 
although starting from a dead stop at Thankerton 
(mile 68?), ran into Carlisle station in 83 minutes 
33 seconds, an average 8 of close on 50 miles 
an hour. This included a very bad signal check 
outside Carlisle, and it should be remembered that 
the first 19 miles represent hard climbing u 
1 in 300 and 1in 100. The speed down Beattoc 
bank never exceeded 61 miles an hour. The speed 
by all: trains invariably is restricted for the whole 
of the 10 miles from the summit, The steam pres- 
sure at the end of the 19 miles stood at 170 1b. 


Tasik II.—Run by Engine 775 (Dunalastair No. II. 
Type). Aberdeen to Perth. Up London Express. 














Spent 4 
~ Stations, — Miles per 
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mls. ch. h. m. 8. 
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16 12 | Stonehaven a +. arr. | 10 60 45 43.2 
_ideon —° an oe 
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ue: » |11 2650] 85.2 
a 219 » | 11 4385 42.8 
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eo 2 +. dep.} 11 80 0 
57 25 | Forfar PP «s «. arr.| 11 49 45 46.8 
utile poot1si <. 1 peal BT 8 
‘ile pos' as .. pass 
ob BO. is es oe: EEE 
oe a » | 12 529] 66.6 
“ 171 » | 12 714 68.0 
pas 170 » | 12 8 6 69.2 
os 169 ce oo gp 1283 OS 69.2 
ONE ee He PR es 
2 167 es +e op | 1210 42 69.2 
Two miles = hour slowed to 
man 48.9 
e ee +» pass) 12 15 40 
” 162 se e+ o | 12 16 42 538.0 
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‘ MO 6 he ER 
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ox ren snidauiidl at 12 28 55 76.5 
a 3 
Mile post 1 o% ++ pass} 12 24 43 75.0 
P 152 ee oo «opp - | 22 26 88 65.4 
89 65 | Perth .. :. <. arr. 12 96 39 











Average Speed. 
Stonehaven to Dubton Junction 23 miles 6 chains in 
min. 30 sec, = 62.2 
Forfar to Perth 32 miles 40 chains in 88 min. 8 sec. = 56 1. 


Load, 


4 six-wheelers, 

6 eight-wheel bogies. 
10 coaches = 198 tons, 

Locomotive No. 775. 


The 10.5 a.m. train from Aberdeen to Perth 
worked by engine No. 775—a Dunalastair No. II. - 
(Fig. 9)—gave some most creditable results. The 
load was 198 tons, and with this behind him thedriver 
made up 10 minutes 20 seconds on his schedule 
time. From Forfar to Perth this train is allowed 
37 minutes, but the 32 miles 40 chains were 
covered in 33 minutes 3 seconds, giving an average 
speed of 59 miles per hour ; and this in spite of a 
bad relaying slack, extending over 2 miles of road. 
It is noteworthy that on three separate occasions 
the engine attained a speed of over 80 miles an 
hour. The climbi oa of these engines was 
strikingly illustrated throughout this run, and we 
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have therefore shown it in considerable detail in 


for any length of time. Again, the numberless. 


such as are unknown on the English main lines.. 
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THE PYRITIC SMELTING OF COPPER 
ORES. 
By Captain C. C. Loneripez, M.F.I.M.E., 
M.I1.M.E., &. 


1. Definition and Object of Pyritic Smelting.— 
Pyritic smelting, in its strictest sense, implies the 
smelting of raw uncalcined pyritic ores, solely by 
the heat generated from the rapid oxidation of their 
calorific constituents. So far, however, the pro- 
cess is rarely, if ever, successfully accomplished 
without heat derived from some extraneous source. 
Pyritic smelting, therefore, as a practical metallur- 
gical operation, may be defined as a fusion process 
in which, as far as possible, the pyritic or sulphu- 
rated constituents of the ore are utilised asa fuel 
and concomitantly, of course, as flux or slag-form- 
ing material, and as a carrier or collector of the 
metals, for which the ore is smelted. 

2. The Calorific Constituents of Pyritic Ores.— 
Although the combinations of zinc, lead, copper, 
&c., with the metalloids of the sulphur group are 
all capable of yielding heat in the reactions of the 
furnace, it is the union of iron with that group 
which is the chief calorific agent in pyritic smelting. 
In iron pyrites (Fe S,) therefore, in pyrrhotite or 
magnetic pyrites (Fe, S,), arsenopyrite (Fe As 8,), 
chalcopyrite (Cu Fe S,), blende (Zn 8), galena 
(Pb S), &c., the main heat-supplying constituents 
are the sulphurandtheiron. As the latter is com- 
bustible only, in the state in which it exists, at 
the instant when it is in statu nascendi, it re- 
quires to be dissociated from its previous combi- 
nation, and thus placed ina position to combine 
with the oxygen, supplied by the blast. This dis- 
sociation is effected by heating the compound to 
the necessary temperature, when the iron and 
oxygen combine to ferrous oxide, while the sulphur, 
uniting with the same element, generates sulphurous 
acid gas. Both reactions are accompanied by an 
evolution of heat, which it is the object of pyritic 
smelting to utilise. 

A familiar illustration frequently quoted in proof 
of the thermal effect of the chemical reactions in 
question, is the converting or bessemerising of 
copper matte. In this case air is blown into the 
molten sulphide, until practically all the iron it 
contains is consumed. The combustion of this 
iron, and incidentally that of the sulphur associated 
with it, evolves sufficient heat to maintain the mass 
at the temperature of fusion. That of the two 
heat-yielding agents iron is the more potent, is 
capable of demonstration by thermal calculations. 
It might, however, be surmised from the fact that 
the sulphide treated is largely monosulphide (Fe S). 
It is thus evident that the iron pyrites (Fe S,), 
even after losing one atom of its sulphur, has still 
potential heat sufficient heat to maintain a tempera- 
ture of fusion. 

3. The Thermal Relation between Sulphides and 
Oarbonaceous Fuel.—The exact estimation of the 
calorific or fuel value of iron pyrites in the pyritic 
furnace, involves experiments, of which, if under- 
taken, the results do not appear to have been pub- 
lished. The chemical changes that take place are 
simple. The iron pyrites (Fe S,) on contact with 
heat, yields up the equivalent of free sulphur in 
the form of vapour, and itself becomes proto or 
ferrous sulphide (Fe 8S). This compound, in 
turn, absorbs oxygen from the blast, and with 
the evolution of considerable heat, is quickly 
reduced to proto or ferrous oxide, the re- 
action being Fe 8 + 0, = Fe 0 + S 0,. In 
the presence of silica the Fe 0 combines with 
Si 0, to form slag, and the reactions, so far, are 
complete. As regards the heat evolved, the first 
equivalent of sulphur, in as much as it is sublimed 
or burnt at a comparatively low temperature, and 
in the upper portion of t1e furnace, has no value 
for fusion purposes. For this object, the combus- 
tion of the ferrous sulphide alone has to be con- 
sidered. Theoretically, the amount of caloric pro- 
duced by the dec »mposition and recombination of 
the constituents can be readily calculated. Since 
iron pyrites consists roughly of 53 per cent. S and 
47 per cent. Fe, every pound of pyrites, after the 
expulsion of the one equivalent of sulphur, sup- 
plies .47 Ib. of Fe and .265 lb. of S, that is, .735 1b. 
of ferrous sulphide. In burning to ferrous oxide, 


this amount of ferrous sulphide will evolve about 
2284 British thermal units. In other words, every 
pound of pyrites used as fuel is capable of supply- 
ng 2284 thermal units ; and every pound of ferrous 
ulphide burnt to ferrous oxide will yield 3107 


1 
8 





units. On the other hand, as the combustion of 
carbonaceous fuel in a blast-furnace is chiefly to 
carbonic oxide (C O), the amount of heat, derived 
from such fuel, in smelting may be limited to this 
reaction, and can be estimated at about 5600 
thermal units. Theoretically, therefore, it would 
appear that for fuel purposes : 


1 1b. of iron pyrites = .4 Ib. of coke. 
1 ,, ferroussulphide = .55,, ss 


Probably this ratio, under the most favourable 
conditions, is maintained in practice, for it must be 
remembered that when coke is burnt in the pyritic 
furnace, something like 44 82 per cent. of the total 
heat is lost in gases, and there is not the same local 
concentration of heat as is produced by the combus- 
tion of the iron and sulphur in the fusion zone 
under the action of the blast. Owing, however, to 
the rapid decrepitation of pyritic ore and its reduc- 
tion into fines, and to the caking of the mass under 
the influence of heat, as well as to certain other 
causes, the most favourable conditions are seldom 
maintained continuously, and for this reason the 
thermal virtues of pyrites must be considerably 
discounted. 

4. Estimation of the Carbonaceous Fuel Required 
in Pyritic Smelting.—Assuming for the time being 
the above ratio as approximately correct, the 
analysis of a copper ore will enable the smelter to 
roughly estimate the quantity of coke required to sup- 
plement the natural heat-producing constituents of 
the charge. In ordinary copper smelting in the 
United States, according to Dr. Peters, the amount 
of carbonaceous fuel employed averages fully } or 
16.66 percent. ofthe weight of theore. To replace, 
were it desirable, the whole of this fuel by pyritic 
material would therefore require 16.68 pe percent. = 
41.6 per cent. of pyrites, or —< cent. 
30.2 per cent. of ferrous sulphide. This amount 
would, of course, be exclusive of the iron and 
sulphur needed for matte-forming. As an illustra- 
tion, let it be assumed that a 30 per cent. matte 
has to be formed from the following selected ore : 


Per Cent. 
Fe... 2 32 
Eee 38 
Cu... one ‘= we 2.5 
Silica, other metals, &c. 28.5 


The concentration in this case will be about 
15 into 1, and the 15 tons (2000 lb.) will contain : 














anes Pounds. enieiil Iron. | Sulphur. | ag 
| wb | Ib, Ib, | Ib. 
Selected ore .| 30,000 | 750 9600 11,400 | 8520 





In producing a 30 per cent. matte, the 750 lb. 
of copper will make 2500 lb. of matte, containing 
937 lb. of sub-sulphide of copper and 1563 lb. of 
mono-sulphide of iron. This will contain 994 lb. 
of iron and 569 1b. of sulphur. As half the sulphur 
in the charge will be expelled at an early stage, 
there will remain for fuel purposes 5700 -569 = 
5153 lb. of sulphur and 9600-994 = 8606 lb., of 
iron, which will form roughly 14,000 lb. of ferrous 
sulphide equivalent to 14,000 x .55 = 7700 lb. of 
coke, or 284 percent. of the ore. Theoretically, 
therefore, a charge of this description ought to 
smelt without the aid of extraneous fuel. In prac- 
tice, however, there are reasons for using from 
2 to 34 per cent. of carbonaceous fuel, even with 
the most suitable ores. 

5. Ore Charges Suitable for Pyritic Smelting.— 
As 2 and 3} per cent. deducted from the average 
coke consumption of 16.66 per cent., leave from 
14.66 to 13.33 per cent. of coke to be replaced by 
ferrous sulphide, the minimum of this latter com- 
pound that charges for pyritic smelting should con- 
tain will be from 26.6 to 24.2 per cent., exclusive of 
the iron and sulphur needed for matte. 

6. Influence of Carbonaceous Fuel in Pyritic Smelt- 
ing.—The necessary addition of coke to the fur- 
nace charge is not, however, without certain 
disadvantages. The added carbon consumes the 
oxygen of the blast, forming carbonic oxide. This 
Pp uces a powerful reducing atmosphere, and 

inders the oxidation of the ferrous sulphide, which 
sheuld be the main source of heat. To counteract 
this result, the atmosphere of the smelting zone 
must be maintained oxidising, by increasing the 
volume of the blast ; but this in turn has the evil 


coke is likely to kindle before it falls to the region 
of the tuyeres, the ferrous sulphide, before reach- 
ing the smelting zone, may meet a temperature at 
which it will dissociate. This premature combus- 
tion of the sulphide not only uses up its calorific 
power before the sulphide enters the zone of fusion 
where all the heat that it can give is required ; but 
it communicates warmth to the upper portion of 
the charge where heat is prejudicial. For a high 
temperature in the upper part of the furnace 
readily converts the pyrites into a pasty mass, 
liable to adhere to the walls and to impede the 
proper working of the furnace. Possibly the best 
method of employing carbonaceous fuel will, there- 
fore, the author thinks, be found to be in the form 
of producer gas, introduced with the blast, and 
thus applied so as to concentrate the heat at the 
proper spot. 

7. The Slag - Forming Constituents of Pyritic 
Charges.—These are chiefly silica and iron. While 
silica must be present in sufficient quantity to slag 
off the iron, a deficiency of the latter may be sup- 
plied by earthy bases. ‘‘ With regard to fusi- 
bility,” says Professor W. L. Austin,* ‘ practice 
has shown that the best slag for the process is a 
monosilicate one, in which the oxygen of the silica 
is equal to that of the bases.” Instances of the 
composition of such slags are the following : 


Monosilicate. Per Cent. Silicate with Per Cant. 
Iron 29.41 Ferrous oxide 3 1000 
Lime | 34.83 Calcium ,, cs. OA 
Magnesia 42.88 Magnesium oxide 57.14 
Alaminium 46.68 Aluminium ,, 53.32 


As the specific gravity of iron monsilicate nearly 
gE that of iron matte, to keep such slags 
clear of copper, silver, or gold requires that they 
should be maintained liquid and given ample time 
to settle and separate. To lessen this difficulty, it 


= | may, in cases, be preferable to form a more com- 


plex slag, introducing lighter bases so as to reduce 
the specific gravity of the slag and induce a more 
rapid and complete separation of the matte. The 
use of such bases, however, detracts from the heat 
available for fusion. At times the employment of 
the lighter bases is not merely advisable, but 
necessary. This happens when the charge does 
not contain enough iron to flux off the silica. In 
such cases lime, magnesia, aluminium, &., may 
be employed ; and, for slag purposes, every pound 
added, multiplied by 2, may be reckoned as equiva- 
lent to 11b. of ferrous oxide. The extent to which 
these earthy bases may be used to replace a de- 
ficiency of iron is probably about 30 per cent. 
From what has been said it will be apparent that 
silica largely governs the concentration of the matte. 
For, as the silica in a charge is decreased, less iron 
is fluxed away, and more falls into the matte. 
Consequently the volume of matte is raised, and 
the percentage of copper lowered. The amount of 
silica required naturally depends on the proportion 
of iron present, the degree of concentration re- 
quired, and the nature of the slag to be made, but 
the following calculation will illustrate how, in the 
case of an iron monosilicate, the right proportion 
is estimated. Assume that the amount of ferrous 
oxide to be slagged away is 1 ton (2000 1b.), then 
if « be the total amount of slag .7059 « = 20001b. 
or «=2833 Ib., the total weight of iron monosili- 
ca‘e, in which 833 lb. will be silica, the amount re- 
quired. Although the high percentage of silica 
in the pyritic furnace is necessary to matte concen- 
tration, there is a limit beyond which an excess of 
silica is liable to form crusts in the region of the 
tuyeres, and may necessitate the blowing out of the 
furnace. The formation of the crusts is perhaps 
due to the fact that the iron, there exposed to the 
full force of the blast is likely to be oxidised to 
ferric oxide, and thus becomes unsuitable for com- 
bining the silica. ; 
8. Ores Suitable for Pyritic Smelting.—The chief 
desiderata in ores for pyritic smelting are sulphides 
(preferably of iron) and silica, the necessary pro- 
— of which have already been discussed. 
hilst, therefore, iron pyrites and pyrrhotites 
which practically affords the same amount of heat 
as pyrites, together with all sulphuretted copper 
ores, are extremely suitable ; all metallic-sulphides 
and sulpho-arsenides with non-metallic bases also 
can be used. For treating certain ores giving 
difficulties in the ordi process, pyritic smelting 
has distinct advantages. It very thoroughly removes 








* “Pyritic Smelting,” by Professor Wm. Laurence 
Austin. Trans. Fed. Inst. of Mining Engineers, vol. 


effect of reducing the temperature. Again, as the | xiv., 1897. 











JUNE 15, 1900.] 








ENGINEERING, 


775 








arsenic and antimony. As regards zinc and lead 
sulphides, Dr. Peter holds that these are about as 
deleterious in pyritic as in ordinary smelting ; but 
Professor Austin considers that, if the different 
bases be duly combined, 14 per cent. of zinc (so far 
the maximum reported) has no evileffects. Careful 
fluxing is necessary, for while blende yields heat 
(1992 deg. Cent.), nearly equal to that of proto- 
sulphide of iron (2225 deg. Cent.), it produces zinc 
oxide, and silicate of zinc is not so fusible as that 
of ferrous oxide. As zinc is a base, it acts as iron, 
and goes rather into the slag than into the matte. 
Sulphide of lead assists fusion by producing heat, 
according to Holloway, .1863 deg. Cent. A portion 
of the lead enters the matte, much is volatilised, 
and the rest goes into the slag, the fluidity of which 
it increases. Sulphate of baryta or heavy spar 
presents no difficulties in the pyritic furnace, the 
baryta being slagged and the sulphuric acid escap- 
ing as gas without any increase in the quantity of 
the matte. 

Unfavourable, but not prohibitive, ores are those 
in which the sulphide is disseminated in a stony 
gangue. In such ores, the combustible particles 
are covered by non-conducting material, whereas 
the success of pyritic smelting largely depends on 
the separation of the components of the charge 
into sulphide without gangue, or gangue without 
sulphide. 

10. Action of the Pyritic Furnace.—A clear under- 
standing of this action explains the peculiar method 
of charging, the manipulation of the blast, and the 
construction of the furnace required for pyritic 
smelting. As the ore, dried on the top of the fur- 
nace, gradually sinks, it loses the first atom of 
sulphur, and under the increasing heat the sul- 
phides, as they descend, soften and dissociate. The 
sulphur of the ferrous sulphides is burnt to sul- 
phurous or sulphuric acid gas, with the evolution 
of heat, considerably increased by the combustion 
of the iron to protoxide, while the copper, momen- 
tarily reduced to a metallic state, instantly combines 
with sulphur to form a sub-sulphide. The first 
feature of note is the softening of the sulphides 
and, under the influence of heat, their gradual 
conversion into a pasty mass. This has a strong 
tendency to cake, and so become impermeable to 
the blast, and, further, to adhere to the furnace 
walls and thus impede the descent of the charge. 
As these effects would obviously be accentuated in 
a high column of small diameter, the height of the 
pyritic furnace is kept within very moderate limits, 
while the diameter is proportionately large. At 
Mount Leyel the furnaces, which embody many 
details of construction peculiar to themselves, are 
14 ft. by 40 in. in the clear at the tuyeres. In 
general it may be said that the height should be no 
more than is sufficient to provide a column that 
will offer enough resistance to the blast to cause it 
to penetrate throughout the charge. Professor 
Austin’s interior feeding-cylinder, and the system 
of column-charging, in which the pyritic charge is 
separated from walls by silicious flux, are ex- 
pedients to lessen the difficulties arising from 
agglutination of the pyrites in the upper portion 
of the furnace ; while layer-charging and the ad- 
mixture of coke are designed to prevent caking. 

The tendency of the sulphide to cake as it 
approaches the fusion zone, partly explains why 
‘a powerful blast is needed to force the air into the 
charge ; but an equally cogent reason lies in the 
short space in which the fused sulphide is exposed 
to the blast. As the molten globules drop quickly 
past the tuyeres, a weak blast would have only a 
superficial oxidising effect. Whereas to break up, 
thoroughly oxidise the drops, and bring them in 
contact with the silica, considerable force is needed. 
These results are better attained by the use of a 
larger number of tuyeres than in ordinary smelting. 
Though the pressure of the blast may, within 
limits, vary, its volume must be carefully gauged. 
An excess of air would not only be liable to reduce 
the ferrous sulphide to ferric oxide, but would 
assuredly unduly lower the furnace temperature. 
The cooling produced by increasing the volume of 
the blast is illustrated by Professor Austin* by the 
following formula, giving the maximum efficiency 
of any fuel burned in a blast-furnace with a blast 
heated to 400 deg. Cent. 

Pa Bag + 0.2375 @q _ T. 
Epe—cn 

* “Pyritic Smelting,” by Professor Wm. Laurence 

Austin. Trans. Fed. Inst. of Mining Engineers, vol. 


P » = maximum temperature attainable before the 
tuyeres. 

= calorific power of each element. 

weight in pounds of each element. 

temperature of blast. 

weight of each product of combustion. 

specific heat of each product of combustion. 
c n = specific heat of fuel. 

0.2375 = specific heat of air. : 


Then in the case of iron monosulphide, when 
only the theoretical amount of oxygen necessary 
for the operation is introduced, 
1155 + 0.237 x 400 x 2.3523 


esa ea 
| 








T = "9.6683 — 0.1375 = eee 
If the air be doubled, 

= 1155 + 0.237 x 400 x 47046 _ 
T= sae Ose = 1469 deg. Cent., 


which is scarcely a smelting temperature. 

Although Lange recommends the use of a cold 
blast, when the sulphur contents of the charge are 
low, say not over 8 per cent., and when the oxidis- 
able constituents, therefore, are so small that they 
have mainly to be kept unburnt to form matte, the 
general practice is in favour of a hot blast in all 
cases. With a cold blast there is always danger 
that the heat of combustion may not be sufficiently 
concentrated to dissociate the iron from the sul- 
phur. To insure the requisite temperature the 
blast is heated to from 600 deg. to 1200 deg. Fahr. 
(320 deg. to 605 deg. Cent.). The most economical 
methods of blast-heating are by utilising the waste 
heat of the slag, or by gasifying cheap fuel, and 
burning the gas in the tuyeres. The advantages of 
this direct application of the heat to the air are 
economy, and also the facility with which the 
smelter can vary the temperature of the blast 
and render it at will either oxidising or reducing 
according to the furnace.requirements. 

The amount of air required to oxidise ferrous 
sulphide to protoxide, according to the reaction 
Fe S + O, = FeO + 8 O,, may be calculated as 
follows: 1 unit of Fe S requires .545 O for reduc- 
tion to ferrous oxide, and since oxygen exists in 
the air in proportion of 23.5 per cent. by weight, 
we have: 23.5: 100: .545 = 2.23 ; that is, 2.23 lb. 
of air are needed per 1 lb. of ferrous sulphide. 
In practice a slight excess would be added. 

10. Furnace Charges.—The heavier the charge in 
a furnace of given size, the longer it is subjected to 
the blast, and the greater the oxidation, and vice 
versd. As a general rule, Dr. Peters—‘‘Modern 
Copper Smelting,” 1895, page 381—considers that 
for medium furnaces of, say, 15 square feet area, a 
charge of about 200 Ib. to the square foot is about 
right. This must be lowered to about 150 lb. per 
square foot for much smaller furnaces, and in- 
creased to 225 lb. or 250 lb. for the larger ones. 

11. Matte Ooncentration. — The greater the 

amount of iron slagged away, the greater the con- 
centration of the matte. Pyritic smelting then 
should not be conducted too rapidly, but time must 
be given for the blast to oxidise the iron sulphide 
and reduce it to a slag-forming condition. In 
copper smelting it is not considered economical to 
make matte of higher grade than 40 to 50 per cent. 
copper, and thus the degree of concentration is 
governed by the richness of the charge. To avoid 
— loss by foul slags, it is preferable with low- 
grade copper ores to concentrate by a double 
smelting, throwing away the first slags, and remelt- 
ing with a fresh charge those of the second fusion 
which are more likely to be foul. 
A concentration of 5 or 10 to1 is customary in 
the first smelting, giving, say, a 25 to 30 per cent. 
matte. In re-smelting this, highly silicious fluxes 
are necessary, and, for this purpose, such poor 
metalliferous substances as the gangue of mines, 
ancient scoriz, poor silicious: copper ores, &c., 
containing small quantities of precious metals, are 
valuable. 





NORVALS PONT BRIDGE. 


Tux sketch which we give on page 769, and for which 
we are indebted to Captain E. D. Swinton, R.E., 
Railway Pioneer Regiment, shows the condition of 
Norvals Pont railway bridge, over the Orange River, 
after about six weeks’ work towards restoration by the 
Railway Pioneer Regiment under the command of 
Major Capper, R.E. The three centre spans, out of 
twelve, were destroyed by the Boers, and were lying in 
the bed of the river, and propped up against the piers. 
The spans are each 136 ft. long, and each consists of 
two girders carried on cast-iron twin-cylindrical 
columns, filled with concrete, about 60 ft. high. One 


side,. was totally destroyed, and has been, as shown, 
replaced by a similar new pier specially made. 


The three destroyed spans are being replaced by three 
spans taken away from the ends of the bridge—two from 
the Orange River Colony end, and one from the Colon 
end. The gaps thus caused are filled up, one wit 
embankment and two with trestles dividing each span 
into three clear spans of 40 ft., which are in turn 
bridged by spans of the Bate portable railway bridge 
sent out from England. The weight of each span, 
including cross-girders, &c. is about 90 tons. 

The sketch merely shows the ends of the permanent 
bridge on the extreme right and left, the latter bein 
the Golony side. The complete spans of the bridge an 
the arrangements at the ends of the Lridge are not 
shown, but only the gap in the centre. 

The right central pier was practically undamaged, 
and the left central pier has ie entirely replaced. 
The two-trestle frames shown are to temporarily take 
the weight of the girder while being launched, the 
casting and wheels upon which the weight slides 
forward being shown slung up on the ‘aerial tram ” 
on their way to the top of one of the trestle frames, 
of which there will be three. This aerial tram was 
put up in order to take supplies across the river, 
irrespective of floods, in case the ‘‘ deviation” low-level 
line should be washed away. The tram can carry 
nearly 4 tons weight at a time, and was used to carry 
supplies for the Army at Bloemfontein for a day or 
two before the deviation was complete. The loco- 
motive is on the deviation line on the far side of the 
bridge. This, upon which practically all the traffic 
for the north was run for some weeks, consists 
partly of bridge over the old low-level concrete piers 
which were used during the original construction of 
the high-level bridge, and partly of a stone embank- 
ment, and was put in by the Royal Engineers and 
Railway Pioneer Regiment together. This, of course, 
being so low, is liable to flood, and was, in fact, nearly 
washed away during a flood, when trucks were passed 
across for’ a day and night in small numbers, without 
locomotives, by the Railway Pioneer Regiment. A 

imilar deviation was made over the Orange River at 
thulie by the left wing Railway Pioneer Regiment, 
be which means two uabroken lines. of rail were com- 
pleted from the ports to Bloemfontein, though both 
liable to flood. The high level bridge at Norvals Pont 
was completed on May 20, and the first train passed 
over that night. 

Five spans at Bethulie having been broken, a similar 
restoration cannot be done hastily. 

We believe that the restoration of Norvals Pont 
Bridge is the heaviest piece of bridge engineering 
undertaken by any army in the field with the more or 
less improvised plant and gear which alone is available. 
For some time work was going on day and night, 
the bridge being lit up with electric lights by the 
Field Searchlight Section Royal Engineers. During 
the whole of this time the men were working with 
arms piled close to them, and were guarded by out- 
posts and picquets all around, as an attack by the 
Boers was quite possible. 





THE PARIS EXHIBITION ELECTRIO 
POWER STATION.* 


THE ENGINES OF THE Cain Company, 


THE combination of the Cail Company and the 
Thomson-Houston Company contribute an important 
unit to the electric power station; its location is 
shown at No. 5 on the plan we published on page 
606 ante. Under their old and walk hanes name the 
Cail works have ceased to exist, having been trans- 
formed into the Société Frangaise de Constructions 
Mécaniques ; it is preferable, however, to avoid con- 
fusion, to retain the familiar title. It will be re- 
membered that the engines furnished by this company 
drive a dynamo exhibited by the Société Francaise des 
Procédes Thomson - Houston, supplying. a triphase 
current of 25 periods and 5000 volts ;.we shall refer, 
to this part of the installation on another ovcasion, 
for the present we have only space to deal with the 
Cail engines, detailed engravings of which will be 
found on page 776 of.-this issue. These are of the 
Allis vertical compound type, and the two which 
form the pair are -placed sufficiently far apart 
to give room for the dynamo which is mounted 
direct on the main shaft. . As will be seen from 
Fig. 3, the distance between the main bearings is 
also sufficient'to receive the flywheel. Thetwo bedplates 
of tthe engines are quite independent ; they each carry 
one of the main bearings, and are of such dimensions 
as to give an ample bearing surface on the founda- 
tions and insure the stability of the installation. The 


as shown, so as to obtain accurate alignment ; in addi- 
tion the brasses are made spherical to insure a true 
bearing over the whole surface; in this way the. 
danger of heating, that might arise from any deforma- 











xiv., 1897, 


pier, the one in the sketch with the derricks along- 


_* See pages 647, 712, and 746 ante, 


The general idea of the restoration is as follows: : 
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main shaft is carried in. the two bearings at the ends. ; 
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3000 HORSE-POWER VERTICAL COMPOUND ENGINE AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE SOCIETE FRANCAISE DE CONSTRUCTIONS MECHANIQUES, DOUAI. 





Fig.1. 








Fig. 2. 





Fig. 8. 



































tion of the shaft, is avoided ; as a further precaution, 
the bearings are surrounded with a jacket through 
which water is circulated. The crank discs are of a 
special quality of cast iron; they are carefully 
balanced, and were forced on to the shaft by hydraulic 
pressure, and afterwards keyed. 

The main frames are bolted to the bedplates ; they 
are of cast iron, circular in form, and spread at the 
base so as to make, when secured to the bedplate, an 
absolutely rigid structure. The guide bars, which form 
an extension of the frames, are secured to the cylinder 
connections, as shown on the engravings; in this way 
the exact alignment of the cylinder and guide bars is 
assured. The slide blocks of the piston-rod crossheads 
are fitted with means for easy adjustment, so that the 
pistons and connecting-rods can always be maintained 
exactly in the axis of the slide bars. 

The cylinders are provided each with four rotatin 
valves, with double openings and small range o' 
motion, two for steam ission and two for exhaust ; 
they are placed in the ends of the cylinders so as 
to reduce dead spaces toa minimum. The cylinders 
are steam-jacketed at top and bottom, as well as 
round the sides; they are further encased in a non- 
— envelope, and lagged with polished 

eet. 

The intermediate receiver is formed of a steel 
cylinder, placed transversely to the frames; it 
contains a number of tubes for slightly super- 











Reem 


heating the exhaust steam from the high-pressure 
separ before its admission to the low-pressure ; 
the receiver is completely encased with non-conduct- 
ing material, and lagged to match the cylinders. The 
valve.gear is of the Corliss-Reynolds type, of simple 
and strong construction, which is found to work most 
satisfactorily at the —. 8 s. The steam distri- 
bution is controlled, for each cylinder, by two eccen- 
trics, so that admission and exhaust can be regulated 


——— 

e engines are furnished with two governors; 
one of them, the speed regulator, acts simultaneously 
on the valve gear of the two cylinders, in order 
to maintain a fairly equal distribution of work 
between the two cylinders under variable load, an 
ordinary condition for electric generators. The second 
regulator is a safety device, arranged to come into 
action if the speed of the engine rises a few revolu- 
tions above the normal maximum; it operates gear 
that shuts off steam from the high-pressure cylinder, 
and so stops the engine in case of the speed governor 
failing to work from any accidental cause. 

Two working platforms are provided for the engines; 
they are bolted to the main frames and provided with 
stairways ; the main steam admission valves can be 
controlled, either from the ground, or from each of 
these platforms. 

The eondensation plant is independent of the engines, 
and is placed partially below the ground level, on 
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the low-pressure cylinder side. It comprises a motor — 
condenser and air pump ; the motor cylinder is placed 
above the air pump, and is fitted with four Corliss- 
Reynolds valves which are controlled by a speed 
regulator of a special type, that shuts off steam in the 
event of the driving belt breaking. All the upper 
portions of the condenser, which requires supervision, 
are above ground. ‘ : 

The principal dimensions, &c., of this very impor- 
tant installation, are as follow : 


Diameter of high-pressure z 
cylinder en oe 0.813 m. (32.01 in.) 
Diameter of low-pressure 
cylinder ... ake ae: <a ee *e 
Length of stroke ... 1.220 ,, (48.03 ,, 
Number of revolutions per 


minute ... sus 4 E 75 ‘ 
Initial steam pressure ...12 kilos. (171 Ib. per sq. in.) 
Outside diameter of fly- 


wheel ... ... .... 7.315 metres (24 ft.) 
Total weight of flywheel... 65,000 kilos. (65 tons) 
Diameter of main shaft in 


bearings... ..._... 0,556 metre (21.90 in.) 
Diiamenstabneen keene 1.067 metres (43 in.) 
The indicated powers developed at different pres- 
sures, and percentages of steam admission are 45 
follow : 
1. With effective initial steam pressure of 171 lb. per 
square inch. 
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COMPOUND AGRICULTURAL LOCOMOTIVE AT THE YORK SHOW. 
CONSTRUCTED BY MESSRS. CLAYTON AND SHUTTLEWORTH, ENGINEERS, LINCOLN. 
(For Description, see Page 778 ) 


pe emieaes 5.7 somes 


(5437 c) 


778 


ENGINEERING. 








[JUNE 15, 1900. 





Percentage of steam admission 
to high-pressure cylinder ... 15 2% 40 
Corresponding indicated horse- 
power ... : ‘on --- 1330 2020 3130 
2. With effective initial steam pressure of 142 Ib. : 
Percentage of steam admission 
to high-pressure cylinder... 15 25 40 
Corresponding indicated horse- 
power...  ... ee ... 1105 1690 2630 
3. With effective initial steam pressure of 128 Ib. : 
Percentage of steam admission 
to high-pressure cylinder... 15 25 40 
Corresponding indicated horse- 
.- 990 1530 2370 


NE 550° 2s, ose 
All parts of the engines have been designed for a 
working pressure of 171 lb. per square inch, and 3000 
horse-power can be indicated continuously, corre- 
sponding to an output of 1750 kilowatts on the ter- 
minals of the dynamo. With an initial pressure of 
128 lb., and a 30 per cent. admission to the high- 
pressure cylinder, the required output of the dynamo 
can be maintained under the most economical expen- 
diture of steam. We are indebted to Messrs. Cail 
(La Sociétié Francaise de Constructions Mecaniques) 
for the foregoing information and illustrations. 








COMPOUND AGRICULTURAL LOCOMOTIVE. 

Ar the York Show of the Royal Agricultural Society 
of England, which opens to-morrow, Mesers. Clayton 
and Shuttleworth, of Lincoln, exhibit a newly-designed 
compound agricultural locomotive possessing some 





novel features of value in this class of engine. The 
engine has been made in accordance with Messrs. 
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Shuttleworth and Fletcher’s patent No. 16,668, of 1899. 
The high and low-pressure cylinders are arranged 
as shown by the illustrations annexed and on page 777. 
The valve chests and distributing valves are placed on 
top of the cylinders, and the slide valves are actuated 
by radial valve gear of the Joy type. 

The engine shown in Fig, 1, page 777, has recently 
been put to 7 hauling work in France. The engine 
exhibited in York is intended for general purposes, but 
is bee ae ped to that illustrated. On page 777, Fig. 2 
is a plan of the engine and Fig. 3 a side elevation of 
the valve Fig. 4annexed represents a section of 
the cylinders showing the slide valves placed on the 
top. It will be seen from the engravings that the usual 
four eccentrics on the crankshaft for the reversing 
peer are dispensed with, the radial valve gear giving a 

tter distribution of the steam, but the chief ad- 
vantages gained by the removal of the eccentrics is 


the extra space on the crankshaft for the two wide| pa 


crankpins and strong crank webs; the first motion 
earing can also be placed inside the box brackets 

tween the bearings without any crowding of the 
parts. The same gearing is used throughout on this 
engine as for a single-cylinder traction engine, which 
is an important manufacturing advantage. 

From Fig. 2, it will be seen that the slide valve 
faces and valve-rods are parallel with the centre line 
of the cylinders, the setting of the cylinders on the 
machine for tooling, the planing of the valve faces, and 
the boring of the stuffing-boxes are thus simplified, and 
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the work facilitated in the shops. By the removal 
of a single top cover the slide valves are readily 
accessible for setting, examination, or repairs, the 
throttle valve and stop valve are also exposed to view. 
The centres of the cylinders and cranks are kept 
closer together than is practicable in the usual side- 
by-side compound engine. The following are some of 
the dimensions : 


Ft. In. 

Diameter of high-pressure cylinder 0 64 

” ow * ” 0 10 
Stroke of both cylinders 1 0 
Diameter of flywheel ... 4 6 
Width of woe on face 0 64 
Diameter of driving wheels ... ae 6 3 
Width on face of driving wheels ... 1 6 
Diameter of leading wheels... —... 4 0 
Width on face of leading wheels ... 0 9 
Working pressure wee ~ eee 1601b. p. sq. in. 
Test pressure ive OO 55 ie 





TEMPERLEY TRANSPORTING PLANT AT 
SFAX. 
(Concluded from page 615.) 

Tue original Temperley traveller was described in 
our issue of November 15, 1895, but considerable 
changes have been made in the details as now manu- 
factured, rendering the device easier of construction, 
since the complicated cam surfaces originally used 
are done away with. The traveller is shown in two 
positions in Figs. 7 and 8 on our two-page engraving 
this week. 
the traveller hood, the latter is unlocked from the 
beam on which it runs, and can be 
hauled up this beam, the load during its 
travel being supported from the hook 
marked e in the figures. Should, how- 
ever, the hauling rope be paid out in 
place of being hauled in, the small pawl f 
will catch on the notch causing the 
block g to rotate on its pivot, so that 
the projecting tooth on it will engage 
in the large notch shown. The weight 
of the traveller tending to make it slide 
down the beam causes the block g to 
move round still further into the posi- 
tion shown in Fig. 8. One end of this 
block is, it will be seen, connected to a 
system of links lettered h, i, j, k, U. 
In the position shown in Fig. 7 the 
links i and 7 are nearly in a straight 
line, and thus the weight of the fall 
block, which is in that figure carried 
by the link 4, exerts very little pressure 
on the block g, and what little pressure 
there is tends to keep g against its 
stop in the position there shown. When, 
however, the tooth on g engages with a 
notch, as in Fig. 8, it pulls, by means 
of the link A, the two links 7 and j into 
the position shown in Fig. 8. The link 
then descends, being helped by its 
weight and the weight of the fall block. 
The hook is provided with a cam slot 
shown at m, in which engages a fixed 
pin. This cam slot is of such a shape 
that as the hook e descends it is swung 
to the left, as shown in Fig. 8, thus 
releasing the fall block, which can now 
descend freely on paying out the lift- 
ing rope. On raising the block again, 
striking pieces on it will come in contact 
with the hook e, and raising the latter, 
will force up the link k, the latter by means of the link j 
will then pull over the links 4 and é from the position 
shown in Fig. 8 into the position shown in Fig. 7, thus 
unlocking the traveller; whilst at the same time hook e 
comes again into position to suspend the load, as in 
Fig. 7. In fact, the conditions shown in Fig. 7 are 
restored, with one single ae sere viz., that the 
small pawl f now slopes up to the left in place of up 
to the right, as there shown. Hence, on slackenin 
the rope, this pawl no longer catches on the beam, an 
the traveller is free to run down the latter, on paying 
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out the hauling rope. Generally the traveller is in| g 


these circumstances allowed to run to the very end of 
the beam, where a gad block of metal catches 
the tooth on the block g, which thus locks itself 
without any assistance from the small pawl ; but the 
traveller can also be brought to rest at any inter- 
mediate notch in the following manner: The rope is 
id out, allowing the traveller to move down past 
the notch at which it is desired to stop. It is then 
hauled up past it again, during which upward motion 
the small pawl / catches on this notch and is moved 
over, so as to slope up from left to right, as in Fig. 7. 
On again slacking out the rope again, this pawl will 
now engage with the small notch, as in Fig. 7, and 
thus cause the locking of the traveller, as already 
described. 

The self-tipping device adopted for the plant at 
Sfax is operated on quite similar principles, and is, 
we believe, the only truly self-tipping device yet con- 


In Fig. 7 the fall block is home on|P 


structed. All others with which we are acquainted 

uire that the bucket shall be lowered on to a heap, 
or brought in contact with an extraneous stop of some 
sort; but the Temperley bucket can be tipped in mid 


air, and at any height from the ground. 
this automatic gear are given in Figs. 9 to 

The pivots by which the bucket is carried on its 
bridle are fixed below the centre of gravity of a full 
bucket, and above the centre of gravity of the empty 
bucket, and the full bucket is prevented from tipping 
prematurely by a latch in the usual way. This latch 
is connected by a chain with a lever ing over the 
suspending hook, as shown in Fig. 13. This suspen- 
sion hook is slotted toreceive a — hook, as shown 
in Figs. 11 and 12, and this hook n is connected 
by a chain with certain links in the fall block. If 
this chain is pulled, it—by means of the special 
hook and its connections—unlatches the bucket 
and allows it to tip. The position of affairs when 
a bucket has been filled ready for lifting is shown 
in Fig. 11. The chain from n is connected to 
block o pivoted on a lever p which again is pivoted to 
the frame of the fall block. As shown in this figure 
one end of this lever rests on a stop, whilst the other 
is connected by links with a third leverg. As the 
load is raised the fall block finally enters the hood of 
the traveller, as already explained, and the hook e 

described, and shown again in Fig. 9, comes 
into contact with the short end of this third lever gq, 
and moves it over into the position shown in Fig. 9. 
The effect of this has been to turn the lever p about its 
ivot, and as a result the pawl r carried by the block o 
is brought into contact with the rim of the rope pulley, 
as shown in the figure. The lower end of this block, 
however, remains during this motion at its original 
level, and thus exerts no pull on the unlatching chain. 

With matters in this condition the traverse along the 
transporter beam is made, until the desired stopping 
point is reached and the traveller locked there as 
already explained. The load is now allowed to de- 
scend, and the rope pulley catching in its rotation the 
pawl 7, moves it over to the position shown in Fig. 10, 
so that it now points in the opposite direction. This 
motica of 7 does not swing the block or anlatch the 
chain. If now the descent is stopped and the attendant 
begins to haul in the lifting rope, the rope pulley 
catches on the pawl 7, and through it forces over the 
block 0, and thus by means of the chain connections 
lifts the latch and allows the bucket to tip. The rela- 
tive position of the different parts at the tipping point 
is shown in Fig. 12. 

We also give in Fig. 6 on our two-page engraving 
a reproduction of a photograph of one of these trans- 
porters as it stood in the yard of the Chatteris Engi- 
neering Company, who were entrusted with the con- 
struction of the steelwork by the patentees. This 
engraving gives an excellent idea of the size and 
general appearance of the towers and their equipment. 


Details of 
13. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 6. 


Reports from all iron and steel centres throughout 
the United States show a more settled condition of 
things, due to several causes, chief of which are the 
approach of iron and steel values to normal level, 
the probable suspension of work in most mills for a 
time during the eummer, and to the fact that a great 
many consumers are very low in stocks, and will be 
forced to buy soon. The stock markets have recovered 
from their scare. The downward tendency in values 
is at work, and the restoration of normal and healthful 
conditions is being already discounted. An adjust- 
ment has also been practically arrived at in wages 
of millmen for the ensuing year, based probably on 
an increase of 8 per cent., although the final words 
have not yet been spoken. Bessemer and billets are 
still considerably above what consumers believe the 
market ought to be. The outlook has not im- 

roved much, but there are indications of a broaden- 
ing demand from lower prices. The president of the 
Union Traction Company of this city told your corre- 
spondent to-day his company had put off buying a 
reat deal of material, and would not make improve- 
ments that were in contemplation, simply because the 
market was too high. he railroad companies are 
contemplating still greater outlays for radical improve- 
ments. This course has been recently determined upon 
because of the continued qualifying earnings. For years 
past frigid economies have been exercised, and all rail- 
way managers are delighted to get away from them. 
Rail mills are booking orders for small lots for 30 to 60 
days’ delivery. Plate iron and steel is weakening, 

use of the enormous capacity. Structural ma- 
terial beats everything else in demand. The bridge 
material makers have all gotten under the same 
blanket, and are going to have things their own way. 
The stock papers have left off making idiots of them- 
selves by predicting disasters. Everyone in Philadel- 
phia is buying cough drops to have their throats in 
ood order to cheer and howl when President McKinley 





is renominated here in two weeks from to-day. 
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THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 

In common with other important American technical 
societies, the American Society of Civil Engineers have 
adopted the plan of holding a convention every year in 
some city more or less remote from their headquarters, 
thus giving an opportunity of meeting to members 
practising in yg separated localities. Owing to the 
attractions of the Paris Exhibition, the Society decided 
to hold its convention this year in Europe, and have 
accordingly conferred the honour on London. The con- 
vention, which is the thirty-second in the history of the 
Society, will be opened on Monday, July 2, at 4p.m., 
the meetings taking place in the rooms of the Institution 
of Civil Engineers, which the council have placed at the 
dis of our visitors. The proceedings will commence 
with an address by the President, Mr. J. F. Wallace, 
and in the evening at 8 p.m. a discussion on the ‘‘ Height 
of Buildings,” will be opened by Mr. T. C. Purdy, and 
willraise the question as to whether recent improvements 
in construction, sanitation, interecommunication, and eco- 
nomy of administration, do not warrant a removal of all 
restrictions on tkese heights. On Tuesday, July 3, at 
10a.m. Mr. R. W. Hunt will open a discussion on ‘‘ nt 
Practice in Rails,” dealing with the progressive increase 
in weight and hardness, with the forms of sections most 


used, and with effect of changes in these matters. Atthe | Pp 


same meeting Mr. Rudolph Hering will introduce the 
subject of the ‘‘ Filtration of Water for Public Use,” thus 
affording or ed, for the discussion of the prin- 
cipal methods of purification now a On Thurs- 
day, July 5, the day meeting of the jety will be de- 
voted to general business, whilst in the evening there 
will be an official reception of the Society by the Presi- 
dent and Council of the Institution of Civil Engineers, 
at the Guildhall. A number of excursions have also been 
arranged for, Her Majesty having granted permission for 
a visit to Windsor Castle and its grounds on the afternoon 
of Tuesday, July 5; whilst on Friday, July 6, an excursion 
to Stratford-on-A von and Warwick has been arranged for. 
We may add that members of all classes of the Institution 
of Civil Engineers, and all American and Colonial engi- 
neers who may be in London, are cordially invited to take 
part in any of the discussions announced above. 








MISCELLANEA. 

Tue great cantilever bridge across the St. Lawrence at 
Quebec, the construction of which has now been com- 
menced, will have a main span of 1800 ft., or 90 ft. more 
than the main spans of the Forth Bridge. 


The seven hundredth anniversary of the commencement 
of working the mines in the Harz Mountains will be 
celebrated towards the end of this month with much 
solemnity, and the Kaiser himself has intimated his in- 
tention of being present. 


The Association des Industrielles de France offer a prize 
of 1000 francs for the best insulating gloves intended for 
the use of linemen. Full particulars can be obtained on 
application to the offices of the Association, 3, Rue de 
Lutéce, Paris. 

In connection with the paragraph which appeared in 
Miscellanea in our issue of April 27, to the effect that 
Wells’ lights were used for lighting the enclosures at Cape 
Town in which the Boer prisoners were confined, Messrs. 
George Findlay and Co., of Cape Town, write us saying 
that they also supplied arc lamps for that purpose. 


The traction engines which — _— to the Be gy od 
transport purposes, are repor to have prov ighly 
satisfactory. Operating on the bare veldt, seven of pad 
have been responsible for an aggregate work of 5000 ton- 
miles per day of profitable haulage. The Times says that 
at the rates fest for bullock transport, viz.. 3s. 3d. per 
ton-mile, an engine will about pay for itself in 10 days. 


It is expected that the gold output from the Yukon 
territory will this season show a considerable advance, 
owing to the more general adoption of machinery. The 
Canadian Government has also spent much yg a 
road building, thus decreasing the cost of transport. The 
fact that coal has been found within 25 miles of Dawson 
ony should also do much to increase the output of these 

elds, 


Announcements have ry ogo been made in the 
press reporting the sale of the Dowlais Iron Company’s 
works and mines belonging to Lord Wimborne. We now 
have authority to state that the whole of these properties 
have been purchased by Mr. Arthur Keen, Sandyford, 
Edgbaston, Birmingham, for the purpose of uniting the 
business with that of the Patent Nut and Bolt Company, 
Limited, of which company he is chairman. 


The Canadian Pacific Railway Company has this week 
begun to run its fast summer service between Montreal 
and Vancouver with the train known as the “ Imperial 
Limited,” which makes the journey in 100 hours. The 
company have been encouraged to resume the service 
owing to the great success it achieved last year. The 
Canadian route, being the shortest and quickest across 
the Continent, has attracted a large share of travel to and 
from the Far East. 


A commercial information office has been established 
on the upper floor of the British Royal Pavilion, Rue des 
Nations, Quai d’Orsay, Paris. English exhibitors and 
visitors will be able to obtain information as 
tariffs, duties, &c., and will find writing-rooms at their 
disposal, furnished with all the necessary books of refer- 
ence, and a poste restante has been opened in the build- 
ing where letters will be received, provided they are 
addressed to the care of the secretary. The registered 


telegraphic address of the commercial information office 
is, care of ‘‘ Britpav,” Paris. 

A partition, known by the trade name of “ gypsine, 
was recently subjected to a test at the station of the 
British Fire Prevention Committee. The material, 
which is a mixture of plastic hydraulic lime with coke or 
sand and asbestos, was moulded into bricks, and the par- 
tition was constructed of these laid in hydraulic mortar, 
the joints being } in. thick, and on the side exposed to fire, 
the partition was coated with a thin layer of fireclay. 
The area exposed to the flames was 7 ft. 9in. by 10 ft. 
The test lasted an hour, and the temperature inside the 
test hut attained 2050 deg. Fahr. The partition proved 
impervious to the flames, and at no period of the test did 
the temperature of its outside surface become sufficiently 
high to ignite a match. 


Experience with the aluminium electric transmission 
mains erected in Western America has proved quite 
satisfactory. Fora given conductivity the aluminium is 
just half as heavy as copper, and five-eighths as strong. 
B have been few, though some of the lines have 
suffered from wilful damage, the insulators being used 
as targets for gun practice, and wires have been maliciously 
thrown over the leads in a number of cases. The joints 
between successive lengths of wire are not soldered, as 
experience shows that such connections stand badly. By 
ushing the ends of the wires into an oval tube, ond twist- 
ing the latter, a joint has, however, been obtained which 
is as strong and conducts as well as the solid wire. Owing 


» 


to the fact that aluminium expands more by heat than be 


copper, it is necessary in erecting a line to make a greater 
allmanes for contraction in cold weather than usual. 

The daily press has recently contained numerous re- 
ferences to the strike of tramcar men at St. Louis, but 
has given little information as to the origin of the dis- 
pute. According to the Street Railway Journal the 
trouble arose from the extravagant demands of the work- 
men’s union. These included a claim that the company 
should compel all its hands to join the union, and should 
neither discharge nor take on a new man without the 
consent of the union officials, and further that in case the 
union suspended or disch one of their members, the 
company should immediately follow suit. If this state- 
ment of the case is correct, it is remarkable that the 
strikers should have gained as much public sympathy as 
is evidenced by the press reports, but as the Homestead 
strike sho some years ago, the American public is 
much less judicial-minded than our own in these matters. 


According to the report of the Chief of the Bureau of 
Statistics of the United States Treasury Department, the 
total value of the exports of domestic merchandise in the 
first ten months of the fiscal year ending with April, 1900, 
amounted to 1,152,990,907 dols., against 1,018, 290,718 dols. 
in the first ten months of the fiscal year ending with April, 
1899. The total value of imports of merchandise in the 
first ten months of the fiscal year 1900, both free and duti- 
able, amounted to 717,241,644 dols., against 565,230,807 
dols. in the same months of the fi year 1899. The 
excess of domestic exports in the first ten months of the 
fiscal year 1900 over imports was 435,749,363 dols., and the 
exports over imports in the same months of the fiscal year 
1899 was 453,059,911 dols. It will thns be seen that 
American imports have greatly increased during the first 
ten months of the present fiscal year, the increase being 
152,010,737 dols. The increase of exports during the 
same period was 134,700,189 dols. 


An unprecedented condition of the coal trade at Hull 
is disclosed in the return of the Hull Incorporated 
Chamber of Commerce and Shipping, just issued. An ex- 
panding trade had been anticipated, but the actual figures 
show a pressure on the Yorkshire coal supply greater than 
had been realised by any but a few largely interested in 
the business. The total tonnage forwarded to the port 
last month, 381,872 tons, was 54,736 tons, or 16.7 per 
cent., more than was forwarded in May, 1899, which was 
itself a busy month. In the five months of the present 
year 1,458,944 tons were sent, an increase of 215,392 tons, 
or 17.3 percent. The quantity of coal exported coast- 
wise last month, 61,761 tons, was 114.6 per cent. more 
than was despatched in the previous corresponding month, 
most of it going to London, whilst on the five months’ 
trading the increase amounted to 81.6 per cent. The ex- 
ports to foreign countries last month totalled 199,638 tons, 
an increase of 95,618 tons, or 91.9 per cent., the five 
months’ total amounting to 666,748 tons, an increase of 
351,344 tons, or 89.8 per cent. 


The Pennsylvania Railroad Company report that their 
experience shows that the traction resistance per ton is 
very much less with loaded than with light cars, and, 
further, that the relative resistance of a fully loaded 
high-capacity car is less than that of smaller cars. At 
speeds of 15 to 20 miles per hour, experience on the 
Pennsylvania lines has led to the following formula for 
the resistance of a train ae on the level, and made 
up throughout of similar cars fully loaded, 


R= 4.04 — 0.0255. W. 


In this formula R denotes the resistance per ton at the 
8 named above, and W the weight of the train 
divided by the number of cars constituting it. It thus 
appears that under these conditions the resistance of a 
fully loaded car weighing 40 tons amounts to about 3.02 Ib. 
per ton, whilst with a r car weigh 724 tons the 
resistance will be about 2.19 lb, per ton. The formula, it 
is stated, is unreliable for cars of less than 40 tons capa- 
city. The general conclusions as to the relatively easier 
haulage of large cars is independently confirmed by other 
American lines. 

In order to provide the 42,000 cubic feet of stone needed 





for the construction for 4 large dam across Beaver Creek, 





in Colorado, the Pike’s Peak Power Company decided 
some time ago to blow up the summit of a granite butte 
in the immediate neighbourhood of the dam site. A 
tunnel was driven into the side of the hill at a level of 
75 ft. below its iy On reaching the centre a cross 
tunnel extending 35 ft. each way was constructed, and 
in the one end was a charge of 12,000 Ib. of black 

wder, and in the other one of 15,000 lb. The interven- 
ing space was tamped with rock and earth, though some 
3000 lb. of powder were also distributed along the 
wall adjacent to the entrance tunnel. Thirty-six firi 
holes, each containing 4 lb. of dynamite, and paowided 
with electric fuses, were arranged for. The explo- 
sion proved most successful, 110,000 cubic feet of rock, or 
80 per cent. of that above the tunnel level being displaced. 
The dam for which this rock is needed will be 69 ft. high, 
125 ft. wide at its base for a length of 150 fi. and 16 ft. 
wide at the top, where its length will be 420 ft. The u 
stream face will be inclined at an angle of 30 deg. to the 
vertical, and will be made watertight, with a facing of 
steel plate. The lower slope will be inclined at an angle 
of 45 deg. 

The Liverpool Self-Propelled Traffic Association are 
making arrangements for another trial of motor vehicles 
for heavy traffic, to be carried out next June. The object 
of the trials is to provide a means of making a pre- 
liminary test of types of heavy motor wagons suitable for 
haulage operations in Lancashire, prior to their being 
taken over by a Lancashire syndicate, which will be 
formed for the purpose of conducting road transport 

tween aged ne and manufacturing towns in Lanca- 
shire. The vehicles entered will be divided into three 
classes, having the general characteristics set forth in the 
annexed Table : 














Maximum|~Level'| ‘Width of 
aximum ve! a 
Class./ Load. Tare. | Platform| Driving ao 
Area. Tyres. 
tons tons square in. miles per 
feet hour 
A 1} 2 45 3 8 
B 5 3 75 5 5 
C {5 (minimum)} No limit 95 6 5 




















Further particulars can be obtained on application to the 
secretaries of the Association at the Royal Institution, 
Liverpool. 

A meeting of the Society of Engineers was held at the 
Royal United Service Institution last Monday night, 
when Mr. Algernon H. Binyon read a paper on “ Electric 
Traction.” He said that the London tramways—horse 
and cable—carried 309,000,000 passengers, or 45 per 
cent. of the total traffic, the underground railways 
128,400,000, or 19 = cent. of the total traffic, and 
the omnibuses 248,600,000, or 36 per cent. of the total 
traffic. The whole population of London—5} millions 
—travelled 124 times in a year, whilst the New York 

pulation of 34 millions travelled 210 times yearly. He 
avoured the overhead trolley system, used in nearly all 
English towns, as being the most efficient and economical, 
oe the form of it known as the side trolley system, 
which obviated the unsightliness of very long ets. 
The London United and the London County Council 
tramways would, in time, he thought, force railway com- 
panies to adopt electric traction for suburban traffic 
within a radius of from 10 to 25 miles round London, 
that being probably the range within which competition 
would be car ig « Sg and beyond which a steam loco- 
motive would ¢ its electric rival. In combining 
lighting and tramway plant, Mr. Binyon advocated the 
use of completely separate dynamos and mains. He re- 
commended the use of meters in cars, and said that from 
30 to 40 per cent. of the waste caused by the careless 
handling of controllers could be saved. 


The Northern Salv Company, of Hamburg, have 
contracted to raise the Great Western Company’s steamer 
Ibex, which was lost in January last near Bt. Sam 
Harbour, Guernsey. The vessel lies at present with the 
upper deck just awash abt low tide. Unfortunately, she 
is right in the tide way, and the divers can onl work for 
about an hour at slack water. She rests ona ta oA ya 
rock, with about 9 ft. of her stem and stern jutting 
yond it, so that it is possible in certain places to walk 
underneath her. A diver reports a hole in her port bow 
and injury to some of the starboard plates. While prose- 
cuting his search he came upon a man’s body, nearly 
covered with seaweed and kept down by pieces of iron from 
the wreck. It has been identified by the clothing as the 
body of an able seaman named Randal, who was seen 
clutching the flagstaff as the vessel went down. Theremains 
have been buried in the Peter Port Cemetery. Two 
lighters, of a carrying capacity of 700 tons each, are 
moored on two sides of the wreck, and eight 94-in. wire 
cables are to be passed under the keel. The rock will 
have to be blasted amidships to afford room for the 
of the cables ; and as they each weigh 5 tons it will 
some time before all the os for raising the vessel 
can be completed. When all is ready the lighters will be 
filled with water to Plimsoll’s mark, the cables 
tautened. The lighters will be then pumped out by 
pumps raising 3000 tons of water an hour, and as they 
rise with the tide the vessel is expected to come off the 
ledge. It will be towed into St, Sampson’s Harbour. 
The final stages of the enterprise cannot be undertaken 
before the neap tides. 





Coat 1n Spain.—The imports of coal into Spain in the 
first quarter of the year were 438,428 tons. The cor- 
responding imports in the corresponding period of 1899 


+ were 451,007 tons, 
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BRITISH MACHINE TOOLS AT PARIS. 
Messrs. ALFRED HERBERT'S (LIMITED) EXHIBITS. 


Amonc the few collections of machine tools sent by 
British firms to the Paris Exhibition, that of Messrs. 
Alfred Herbert, Limited, of Coventry, is conspicuous. 
It comprises a vertical milling machine, turret and 
capstan lathes, and screwing machines, all of good 
design and excellent workmanship. The machines 
exhibited are illustrated on pages 780, 781, and 784. 
Fig. 1 is a vertical milling machine ; the engraving 
shows that the main frame is of a massive design, 

ossessing great stiffness and freedom from vibration. 

he sliding head moves in very long bearings, and its 
position is regulated by the graduated handwheel 
shown in the illustration ; an adjustable stop is pro- 
vided to control the range of vertical movement, and 
the locking handle on the left, clamps the head firmly 
while the machine is in operation. The head is 
counterbalanced by a weight inside the frame, so that 
it can be easily raised and lowered. The spindle, 
which is of crucible steel, is made with a slotted holder 
bored to a standard (No. 11, Brown and Sharpe) taper ; 
the end is threaded outside for mounting large milling 
heads. The spindle runs in a phosphor-bronze adjust- 
«ble main bearing. The driving pulley is not mounted 
direct on the spindle, but on a sleeve, the spindle being 
driven by twokeys. The back gear is entirely encased 
as shown in the illustration. The table is massive and 
stiff enough to resist deflection when heavy work is in 
the machine ; it hasa considerable longitudinal travel, 
and the transverse slide is guided by a wide raised 
tongue in the centre. Automatic feeds are provided 
for both movements, and are instantly reversible ; 
sudden contact with the dead stops is prevented by 
automatic stops placed in advance of the dead stop. 
The following are some particulars of this machine : 


Longitudinal feed of table ... oe 52 in. 


‘Transverse i cae + 15 
Maximum distance from table to 
spindle wis wee eis bane a 
Size of table... si 7 ... 74in, by 15 in, 
Working size of table... bse 256 MOD 55 RE 2D 55 
Width of holding-down slots eas .75 in. 
Distance from centre of spindle to 
face of frame... bok sil sak | aa 
Vertical movement of spindle i | 
Diameter of spindle ... wis : 3} ,, 
a driving pulley ... boa | ee 
Speed of spindle, 12 changes ... 10 revs. to 270 
revs, per min. 
Range of feed, 16 changes ... ... Din, to 7.5 in, 
per min. 
Ratio of back gearing... ae a 6 tol 
Speed of countershaft... oak ... 80 and 200 revs. 
Floor space occupied ... ee ...10 ft. by 6 ft. 9 in. 


The automatic turning machine is one of those many 
labour-saving machines of American origin which are 
now finding a large use in this and other countries, 
and are manufactured by some of our leading tool 
makers. Fromits original form, that of the automatic 
screw machine, designed especially for the rapid pro- 
duction of accurate screws of small size, it has been 
developed for the manufacture of an almost endless 
variety of small parts previously made slowly and at a 
much higher cost. Thus, to take an ordinary example 
of a locomotive hand-rail pillar; under the old system 
this cost 1s. 9d. for labour—6d. for forging and 1s. 3d. 
for turning and finishing. With automatic turning 
machines, three of which are attended to by one 
mechanic, the output of the three machines is nine 
pillars per hour, and the labour cost of each Id. The 
general principles of these machines have been already 
described in ENGINEERING, 80 that we need only point 
out some of the characteristics of those exhibited by 
Messrs. Herbert, in Paris. We may, however, re- 
mind our readers that the machines are practically 
turret lathes, in which all the varied movements of 
the cutters, the opening and closing of chucks, and 
the forward feed of the bar from which the object 
is produced, are obtained from more or less com- 
plicated cams, driven by gearing. Several simple 
objects may be turned out by each revolution of the 
set of cams, but for more complicated forms, one per 
revolution is the output. Figs. 2 and 3 illustrate the 
two machines of this type, exhibited by Messrs. Her- 
bert, the former being the smaller, and capable of 
taking bars up to § in. in diameter. As will be seen, 
the frame is a very solid casting, surrounded with an 
oil tray ; on one standard is mounted the headstock, 
on the other the turret slide, and between them is the 
cut-off slide. At the back of the right-hand side’ of 
the frame are two driving pulleys, one of which drives 
a wormshaft, and thence through gearing, imparts a 
very slow movement to the shaft on which the cam 
drams are mounted ; the other pulley also drives the 
camshaft, but ata much higher speed. On the right- 
hand end of the camshaft is a disc with projecting 
pieces bolted to it ; the function of these is automati- 
cally to throw the driving belt off and on the slow and 
fast feed pulleys ; being adjustable, any variation‘in 
the number, and duration of the changes can be 
effected by altering the position of the blocks upon the 





disc. The slow speed is required for regulating the 
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Fie. 1. Verticat Mititinc Macuine. 














Fie. 2. Smartt Automatic Turning Macuine. 
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Fic. 5. Hexagon Turret Larue. 














Turset LATHE WITH AUTOMATIC CHUCK. 


Fia. 6. 


feed of the cutting tools; the fast speed for drawing | are performed by one or other of the tools in the 
back the cutters, rotating the turret, and bringing | turret head, or by the forming tool in the slide rest. 
forward the cutter. The other cam, driven on the left- | The whole process is automatic, each tool in the turret 
hand side of the machine, controls the automatic chuck | being brought round to its work at the proper moment. 
and the bar feed. The tool in the slide in the centre | The operations for such an object as we have assumed 
of the machine finishes the contour turning of the| are: 1. Starting, in which the bar, having been fed 
object and cuts off the finished work from the bar ; it | through the headstock, is attacked by a starting tool 
is cpsrated intermittently by an independent cam. |in the turret, which points the end of the bar, and 

bviously for producing different kinds of work, dif-| trues it for the next operation (2) of wees 
ferent cams are required. To form a simple object | the reduced shank of the post ; for this the second too 
such as a short post with rounded head and reduced | in the turret is brought round into position. Opera- 
Screwed end, seven operations take place, which ' tion 3 is finish turning, and 4 and 5 are forming the 














body and rounded head. For this, the fourth tool in 
the turret (a holding centre in this case) steadies the 
piece while the forming tool is brought up and shapes 
the shank and rounded head of the post. The sixth 
operation is screwing the reduced end of the post by 
the fifth tool in the turret, and the seventh is cutting 
off the finished object by the tool in the central slide 
rest. The general working of these machines will be 
understood from the preceding description ; it is ob- 
viously necessary that a liberal supply of oil should be 
maintained, and for this purpose special oil pumps are 
provided. Fig. 3, page a4, is the largest size of this 
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machine made by Messrs. Herbert, and exhibited by 
them in Paris ; the illustration shows the arrangement 
very clearly. This machine is capable of taking bars 
up to 24 in. in diameter. The following are some 
particulars of the two automatic lathes exhibited : 


Fig.2. Fig, 3. 
Diameter of largest bar ad- 
mitted through chuck . tog 24 in. 
Maximum length turned ... 23 5 fe 
Me es of article 
RINE nee cag eee OE coy 2c 
Diameter of turret ... Ae ° oe 3: 
Number of tool holes in 
turret en cee nan 5 5. 
Diameter of tool holes < in. 1? in. 
Height of centre of tool ; 
holes above slide... ... 18,, 33 ,, 
Diameter of driving pulleys 6 14 


2 ft. by 14 ft. by 
3 ft. 9in. 2 ft. 9 in. 
Fig. 4 illustrates another special pattern of tool by 
Mesers. Herbert, a capstan lathe with a chasing 
saddle. It is adapted for such work as valves, collars, 
glands, &c., also tquare and other forms of threads, 
and for boring. The chasing saddle is a patent device, 
by which changes of pitch can be made by reversing a 
lever ; taper boring, turning, and chasing may also be 
done with a special saddle, internal and external taper 
threads being cut as easily as parallel threads. The 
capstan slide is fitted with a six-change automatic 
feed varying from 21 to 160 revolutions per minute. 
The following are some particulars of this machine : 


Floor space occupied 


Height of centres... an ea 8 in. 
Largest bar admitted through spindle . 
Working stroke of capstan slide... pes 
Diameter of capstan head a 


= tool holes in capstan 

Number of —— of spindle be 

- changes in speed (21 to 

160 revolutions se ae aw 6 
Diameter of countershaft pulleys ... 1 

Speed of countershaft, forward ...130 and 170 reve. 

per min. 
me = reverse _...170 revs. per min. 


The hexagon turret lathe exhibited by Messrs. Her- 
bert is illustrated by Fig. 5, page 781, and is adapted for 
@ great variety of heavy work, such as cylinder covers 
and other engine parts. The design is very massive and 
compact ; the headstock is fitted with a rapid speed- 
changing device, and there are 18 different speeds pro- 
vided for. The lathe may be run direct, or with either 
of two sets of back gear, the ratios being 4.3 to 1 
and 15.8 to 1; there are two speeds to the counter- 
shaft, and three speeds to the cone pulleys. The 
main feature is the turret, which is hexagonal, and 
measures 18} in. across the faces, each face being 
104 in. by 74 in. ; tool holes 3} in. in diameter are pro- 
vided, but extra heavy tools can be bolted to the 
faces of the turret. The axis on which it turns is 
slightly inclined, and it is turned by hand, the 
makers claiming that this possesses advantages over 
automatic action. The turret is mounted on a saddle 
sliding on the bed; the saddle has an automatic 
feed, with 18 speed changes, divided into two 
series, one for fine and the other for coarse feeds; 
the feed motion can be stopped at any point by 
automatic trips. There is also a supplementary 
turret with four tool-holders ; it has longitudinal and 
transverse automatic feed with nine changes, and a 
chasing device is added for cutting outside or inside 
threads. Specimens of the work produced by this 
machine are exhibited, showing it to have a very wide 
range of usefulness. The following are some leading 
particulars : 


Height of centres ss oo 11 in. 
Maximum swing overhead ... ine 23, 
Swing over parpneetsy saddle ... | SE 
Diameter of hole through spindle ... * 
a cone pulleys -- 13in., 153 in., 
; and 18 in. 
Ratio of gearing 4.3 tol and 
15.8 to 1 
Greatest length cleared ae en 18 in. 
Maximum distance from flange of 
spindle to face of turret : 4 ft. 8} in. 
Size of main turret across faces... 18} in. 

»» each face of main turret ... 10} in. by 74 in. 
Diameter of holes in turret... on in, 
Speed of countershaft... .-- 100 and 160 re- 

volutions per 
: minute 

Speeds of spindle «- 4.5, 6, 7, 8.5, 10, 
14, 17, . 
32, 37, 51, 72, 
100, 115, 138, 
160, and 221 
revolutions per 

minute 

Number of automatic changes in feed 
of turret slide 18 


Number of automatic changes in feed 
of supplementary saddle ... 9 
Floor space occupied 15 ft. by 4 ft. 


Fig. 6 shows one of Messrs. Herbert’s special-t 


hexagon turret lathes, which has several details belong- 
ing exclusively to the manufacturers. 


Of these the 





automatic chuck is the most important ; this device is 
not only automatic in that it can be opened and closed 
without stopping the machine, but it is self-adjusting 
within considerable limits above and below the 
nominal size of the bar. A section of the chuck is 

iven in Fig. 7, in which A is the end of the spindle, 
B the body of the chuck, coned at the end to receive 
the jaw C, and having a screw thread cut outside it ; on 
this the phosphor-bronze sleeve D is screwed, and this 
also has an outer thread to receive the steel cap E; 
this cap bears truly on the front smooth edge of the 
chuck Sody E'. The cap.cannot turn because it is 
held by the pin P, but it will travel longitudinally by 
revolving the sleeve D, and when thus traversed the 
flange F opens or closes the jaws C. The inner and 
outer threads of D are right handed, but are not of the 
same pitch, so that when the sleeve is rotated the cap 
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advances or recedes by an amount due to the differ- 
ence in pitch. Fast on the sleeve is the toothed wheel 
L, which gears on to the pinion M on the spindle J, 
and by turning the latter the sleeve is caused to rotate. 
It will be seen that the under side of pinion M is re- 
cessed, and taper co that one of these cones, K and 
N, if advanced can be forced into contact and form a 
clutch. The cone K is one with the pinion H, which 
is loose on the spindle J, and it gearsinto G, which isa 
toothed extension of the chuck body B; it revolves 
constantly in a direction opposite to that of the lathe, 
and at a slightly higher speed. The cone N is fast 
with the chuck casing, and cannot revolve. In the 
central position the clutch wheel M is free of both 
cones, but if the lever O is moved to the right M 
becomes fast with the fixed cone N, and holds the 
sleeve D, but as the chuck body of B and cap E con- 
tinue to revolve the cap E is caused to travel, and the 
jaw to open. By reversing the lever movement, the 
clutch K and toothed wheel H cause a movement in 
an opposite direction, and close the jaw of the chuck. 
The whole of the mechanism is encased, and the 
various parts are stropgly made. There are various 
other improvements and modifications in the arrange- 
ment of the turret, and special details of tool-holders 
and hollow turning tools, bolted to one of the faces of 
the hexagon turret. Some particulars of this machine 
are annexed : 


Maximum capacity of automatic 


chuck ... me ss ae ies 2 in. 
Greatest length of work completed Ren 
Largest diameter of finished work 

that will pass through turning 

ae. hE Fu as a fers 
Maximum size of thread (Whit- 

worth) cut. ice ae ee 1},, 
Height of centres ame ais Ss 
Largest diameter of cone pulley 2 ee 
Diameter of hexagon turret ... i. 
Size of each face of turret 8 in. by 5 in. 
Length of bed ... aie se 7 ft. 9 in. 
Diameter of tool.holes in turret 24 in. 


Altogether, Messrs. Herbert are to be congratulated 
on their excellent exhibit. 





_ Pic 1n Germany.—The production of pig in Germany 
in April was 680,159 tons, as compared with 666,625 tons 
in April, 1899. The te production for the first 
four months of this year was 2,604,028 tons, as compared 
with 2,658,443 tons in the corresponding period of 1899. 





IpswicH.—The revenue of the Ipswich Dock Commis- 
sion for the year ending March, 1900, amounted to 
15,6577, as compared with 14,5187. in 1898-9. The 
engineer (Mr. T. Miller), in his annual report, states 
that dredging operations in the Orwell within the last 
six yom ve been devoted mainly to the improvement 
of the Channel outline by cutting back points, regulating 
curvature, and equalising the bottom or deep-water 
widths. In the early part of last year the Ipswich com- 
= the improvement of the east side of Freston 

h, and the further cutting back of Pond Ooze Point. 
The ly Nancy was for two months in clear- 
mud accumulations from the New Cut and outside the 


'YP® | lock entrance for five months in widening and deepening 


along the west side of Freston Reach, and latterly in 
raising gravel ballast from Hearth Point. 





NOTES FROM THE NORTH. 

Glasgow Pig-Iron Market. Ne tt oan 
ig-Iron Market.—A. fair amount of business 
was done in the warrant market last Thursday fore. 
noon. Prices were — of the poorer trade 
reports from America. tch lost 6d. per ton, Cleveland 
2s., and hematite iron 9d. The afternoon market was 
suspended, out of respect to the — the late secre- 
tary, Mr. Wilson, whose funeral took place on Thursday. 
The settlement prices were: Scotch iron, 64s. per ton; 
eveland, 652. 44d. ; hematite iron—Cumberland 75s. 14d., 
and Middlesbrou h 85s., per ton. On Friday forenoon 
the market exhibited rene ess at the open- 
ing, but subsequently recovered. Scotch warrants 
started 5d. per ton down at 63s. 6d. per ton cash, but 
rallied to 63s. 11d. per ton, the market closing with a 
month at 63s. 94d. buyers. The turnover amounted to 
about 10,000 tons. In the afternoon there were buyers 
at 64s, 64d. per ton cash, with sellers 4d. per ton less, 


The market was firm in the forenoon on Monday, when 


it was reported that 20,000 tons were dealt in. Prices 
were higher. Scotch rose 1ld. per ton, and hematite 
iron 44d. In the afternoon only some 5000 or 6000 


tons changed hands, the prices marking a further 
substantial advance; Scotch closing at no less than 
1s. 8)d. per ton on the day, at 66s. 3d. per ton 
cash buyers, Cleveland hematite iron 9d. up, and 
Cleveland finishing “ strong at 68s. per ton buyers, 
and no sellers about. The settlement prices at the close 
were: 663. 44d., 67s. 9d., 76s. 6d., and 85s. per ton. 
Prices were very strong on Tuesday forenoon, and some 
sharp fluctuations took place. The turnover was about 
15,000 tons, and the prices reached 67s. 6d. for Scotch, 
Cumberland and hematite iron reaching 78s. per ton cash. 
Cleveland was not dealt in. The turnover amounted 
in the afternoon to about 10,000 tons, and the tone 
was irregular. Cumberland and hematite iron finished 
1s. 4d. up on the day, Scotch being 8d. per ton up. 
At the close thesettlement prices were: 67s., 69s. 3d, 
77s. 74d. and 85s. per ton. About 10,000 tons changed 
hands this forenoon. The tone was steady, and prices 
advanced slightly. In the case of hematite iron, which 
was — scarce, the advance was 11d. per ton. In 
the afternoon 5000 tons were dealt in, but Scotch iron 
was the turn lower, and hematite iron rose 1s. 2d. per 
ton from yesterday. The settlement prices were: 
66s. 104d., 693. 6d., 78s. 10$d., and 85s. per ton. The 
following are the current prices for makers’ iron No. 1: 
Clyde, 86s. per ton; Gartsherrie and Calder, 86s. 6d. ; 
Summerlee and Coltness, 90s.—the foregoing all shipped 
at Glasgow; Glen —— at Ardrossan), 
83s. 6d.; Shotts (shipped at Leith), 90s.; Carron 
—— at Grangemouth), 883. per ton. The re- 
cord of the Glasgow market for the past week has 
been one of almost uninterru disaster to holders 
of all classes of warrants. 'o ©this result several 
causes have contributed. Firstly, the failure to effect 
the projected ‘‘corner” brought a burst of settling, 
then there was uneasiness with to the state 
of politics in the Far East, which induced further 
poner Le but these transient influences have been quite 
overshadowed by the ae flat reports received 
during the week from America, ‘These reports have un- 
deniably depressed the market, and as American prices 
led the rise here, so may their reductions lead the fall, which 
is freely predicted for the immediate future. The saving 
clause against this decline, however, is the continued dimi- 
nution of the public warrant stores. Makers’ quotations 
naturally show dec: but the quotations are irregular 
and mostly nominal. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 122,424 
tons yesterday, as against 129,050 tons "ages week, 
thus showing a reduction for the week amounting to 
6626 tons. The following are the returns of the iron 
shipped during the week: To a, 424 tons ; to India, 
215 tons; to Australia, 234 tons; to France, 130 tons; 
to Italy, 2245 tons; to Germany, 818 tons; to Russia, 
250 tons; to Holland, 480 tons; to Belgium, 185 tons ; 
to China and Japan, 100 tons; lesser quantities to other 
countries ; coastwise, 4678 tons. The weck’s shipments 
amounting to 10,156 tons, against 5778 tons in the corre- 
sponding week of last year. 

Successor to Mr. Wilson as Secretary to the Pig-Iron 
Trade Association.—At a meeting of the Committee of 
the. Scottish Pig-Iron Trade Association, ear: 4 
afternoon, it was agreed, on the motion of Mr. A. G. 
Service, deputy chairman, who presided, that there should 
be entered in the minutes an expression of the loss sus- 
tained by the death of Mr. William Wilson, who had so 
ably discharged the duties of secretary ever since the 
Association was started. Mr. Joseph Wilson, his brother, 
was afterwards appointed interim secretary. The com- 
mittee decided to recommend that the Association should 
now have a paid secretary, 

Finished Iron and Steel.—The value of business doing 
in finished iron and steel is getting within limited bounds, 
there being practically no new orders about ; still 
the amount of work in the books at the big firms is very 
considerable. Steel strips are not in such demand as 
was formerly the case, and the value has been lowered 
from 10/. 10s. to 9/. 15s. per ton, and American houses can 
quote at lower rates than any local firms. There is @ 
report going about that two steamers, chartered by Gilas- 
gow merchants, are due at Belfast with cargoes of 
American iron. Prices remain at the top level, but lower 
rates must be accepted for new orders. 

Glasgow Copper Market. — The demand for copper 
remains practically unchanged. Quotations are quite 
nominal in the Glasgow market, and yesterday afternoon, 
at the close, copper was priced at 71/. 5s. per ton. 


Duration of the Scottish Coalfields.—In the course of @ 
discussion at the last meeting of the Mining’ Institute of 
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Scotland on ‘‘ The Probable Duration of the Scottish 
Coalfields,” H. M. Cadell, of Bo'ness, said that when 
the Bo’ness harbour authorities asked the North British 
Railway directors for increased coaling accommodation, 
they were told that the coalfields of Scotland would 
be exhausted within 10 years. He(Mr. Cadell) knew 
of a mine which in 1875 was repo! as likely to be ex- 
hausted in a few years, and they were now getting more 
coal than ever from it. The coalfields of Scotland gene- 
rally would, he thought, last very much longer than was 
supposed. The discussion was adjourned to allow of 
Mr. Dron, author of the paper, having an opportunity of 
replying. Mr. Cadell subsequently read a paper on a visit 
4 he paid last December to the Kurhurban Colliery, 
200 miles from Calcutta, and belonging to the East 
Indian Railway. The great stocks in the home coal- 
fields had been very beneficial to the Indian coalfields, 
and had permanently excluded British coal from Calcutta 
and other Eastern markets in favour of coal produced 
in India. 

Extension of Wemyss Bay Pier.—Messrs. P, McBride 
and Co., Port Glasgow, have received the contract to 
make the extension at Wemyss Bay Pier. The extension 
will involve carrying the pier 130 ft. seaward, with an 
additional width of 70 ft. Messrs. McBride and Co., 
who have only completed quite recently an extension of 
the pier at Innellan, on the opposite side of the Firth of 
Clyde, will proceed with the work at Wemyss Bay forth- 
with, and the extension will be carried out in sections. 
The probable cost of the works is set down at 20,000/. 


Sewerage Contract.—Eleven offers were submitted for 
the construction of the public sewer on the west bank of 
the Kelvin, from Old Dumbarton-road to Westbank 
Quadrant ; and the lowest, that of Messrs. R. C. Brebner 
and Co, amounting to 2729/. 12s. 6d., was accepted. 
Subsequently Messrs. Brebner and Co. wrote to the effect 
that an error had occurred in the examination of their 
tender, which would alter their offer to the extent of 300/. 
The committee then rescinded their former resolution, 
and to accept the tender of Mr. John Drysdale, 
the amount of which is 3094/7. 1s. 8d. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. _ 
The Grimsby Dock Scheme.—The Grimsby Town Council 
have agreed to provide a yearly subsidy of 500/. for seven 
ears towards the interest of a portion of the capital to 
is expended in connection with the construction of new 
docks by the Great Central RailwayCompany. The new 
undertaking, which is to cost from a million to a million 
and a half of money, is to be built on the West Fitties 
where the water is of considerable depth. It will open 
out into the Alexandra Dock and the Royal Dock so that 
the three docks will be connected. It is not anticipated 
that the engineering difficulties will be very — The 
necessity for more accommodation is shown by the fact 
that last year 1,800,000 tons of coal were exported from 
the port, and more would undoubtedly have been sent 
had the facilities existed. The timber trade has also 
reached considerable dimensions, and the grain trade 
is only at a standstill for lack of accommodation. The 
railway company-have asked for a subsidy of 50001. a 
year for the first seven years after the completion of the 
works, and this sum has been nearly subscri 


West Yorkshire C tions and their Coal Contracts. 
—A short time ago the West Yorkshire coalowners met 
in Leeds to discuss counter proposals made by represen- 
tatives of the Corporations of Leeds, Halifax, Hudders- 
field, and Keighley in regard to coal contract conditions. 
The result of the meeting has been that no concession of 
any importance whatever has been made gs ay coal- 
masters in regard to the form of tender. e Leeds 
Corporation propose to advertise for tenders for a supply 
of gas coal, and to immediately put up the price of gas 
3d. per 1000 ft. 

South Yorkshire Coal Trade.—A heavy output continues 
from all the South Yorkshire pits, and prices are well 
maintained. Consumers complain of the heavy advances 
on last year’s rates, but coalmasters state that it is hardly 
realised how heavy the demand is for both home consump- 
tion and export. For gas coal the companies are only 
paying 5s. per ton increase in rates ; whereas for export 
owners can readily obtain 6s. and even 7s. more than last 
year. A similar state of affairs exists in regard to the 
railway companies. Coalowners both in Yorkshire and 
Derbyshire can easily get 1s. per ton better prices than 
they are asking the railway companies to pay. The 
Lancashire and Yorkshire Railway Company have 
accepted tenders for next year’s supplies at 16s. per. ~ 
and this figure, it is expected, will form the is 
contracts with other eompanies. 

Iron and Steel.—The large works are extremely busy, 
and the armour-plate and forgin: g d ents have work 
on hand to keep them fully employed for months to come. 
A fair amount is also being done in the railway shops, 
although new orders are not coming to hand so freely. It 
is understood several contracts for new ships are awaiting 
placement, but the high prices now ruling check enterprise 
in that direction. The experience of several leading houses 
in the crucible steel trade is that there is a distinct fall- 
ing off in orders, not only from the home market, but 
from France, Germany, and Australi Only a few 
months ago there was not an idle steel furnace in Shef- 
field, but some are now being put out of work, there being 
no market for the output, and the cost of uction 
being too high to yey working for stock. In 
file trade, although most houses are able at present to 
keep their men fully employed, orders are being worked 
off more rapidly than new ones are coming in, and the 
outlook in this Bore ch is not as encouraging as it was at 
the beginning of the year, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBRoUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday the weekly 
market here was pretty well attended and the tone 
was cheerful. Buyers were more disposed to do busi- 
ness than they have been for some time past, but 
they were still very cautious and would not, as a rule, 
purchase anything for delivery ahead, as they are 
hig howe with regard to the future. They pointed 
to the state of the American market as an indication of 
the way trade is tending. The general market quotation 
for prompt f.o.b. delivery of No. 3 g.m.b, Cleveland pig 
was 693., and several merchants sold parcels at that price. 
Makers still adhered to 70s. and upwards for No. 3. 
No. 1 Cleveland pig was put at 71s.; No. 4 foundry, 
683; and grey forge, 67s. Middlesbrough warrants 
closed firm at 69s. cash buyers. There was some in- 
quiry for east coast hematite pig iron, but little or no 
business was done, owing to the fact that there was prac- 
tically no iron available for sale for early delivery. Nomi- 
nally about 87s. was the figure for Nos. 1, 2, and 3. There 
was no quotation for Middlesbrough hematite warrants. 
Spanish ore was strong. Rubio could not very well 
be bought under 2is. ex-ship Tees, and that was 
the © persue market quotation. Freights Bilbao to 
Middlesbrough were fully 7s. ; and vessels were re- 
ported rather difficult to get. ‘To-day the market was 
stronger and merchants advanced quotations for Cleve- 
land iron 6d. per ton, making No. 1, 71s. 6d.; No. 3, 
69s, 6d.; No. 4 foundry, 68s. 6d. ; gy ged forge, 67s. 6d. 
Middlesbrough warrants rose to 69s. cash buyers. We 
must expect only hand-to-mouth business to be done 
while the uncertainty with regard to future prices pre- 
vails, for buyers and sellers alike hesitate to commit 
themselves far ahead. Undoubtedly confidence in the 
market has been lost by the fluctuations which have 
occurred since Easter, and it will take a little while to 
restore that confidence. Shipments so far this month 
are pretty good, exceeding as they do 4000 tons per day. 
Scotland is not taking so much iron as usual, but the 
oversea clearances are fairly heavy. 


pete eye Iron and Steel.—Very little new can be 
repo of the manufactured iron and steel industries. 


In nearly all departments a very large quantity of work | P®" 


is being turned out, and producers have good contracts on 
hand; but new orders are scarce, and prices all round, 
though not quotably altered, have a decided downward 
tendency. Steel ship-plates, iron ship-angles, and steel 
ship-angles are each 8/. 7s. 6d. ; while iron ship-plates are 
82. 10s.—all less the usual discount. Heavy sections of 
steel rails are 7/. 10s. to 7/. 15s. net at works. 

Head, Wrightson, and Co., Limited.—Alderman C. A. 
Head presided at the tenth annual meeting of Messrs. 
Head, Wrightson, and Co., Limited, held at Thornaby- 
on-Tees, and moved that Sir Thomas Wrightson, Bart., 
M.P., be congratulated upon being made a_ baronet. 
Mr. C. J. Archer seconded the motion, which was 
adopted, and Sir Thomas suitably responded. The 
chairman then moved the adoption of the report pub- 
lished in last week’s ENGINEERING, and said the 
value of the work in — was 107,946l. 2s. 2d., as 
compared with 77,2077. 11s, 11d. last year. The directors 
had, therefore, decided to apply to the shareholders for 

wer to raise an additional sum of 105,000/., and to sug- 
gest that it be offered in the form of 6 per cent. cumula- 
tive preference shares. It was proposed, in the first 
instance, to offer this new issue to the present share- 
holders. Sir Thomas Wrightson, Bart., M.P., seconded 
the motion, and the report was unanimously —— A 
dividend of 7 per cent. free of income-tax was declared, 
and Sir Thomas vee Bart., M.P., and the Right 
Hon. J. G. Talbot, M.P., were re-elected directors, 


Coal and Coke.—In the bunker coal trade quotations 
vary considerably. About 16s. f.o.b. may be given as 
the medium figure. Gas coal shows little or no change 
since our last report. Household and manufacturing coal 
unaltered. A strong demand for coke both for shipment 
and for home consumption continues. Up to 35s. is 

uoted f.o.b., and ave’ blast-furnace qualities de- 
livered here over the next half-year realise 29s, 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been relatively 
quiet, the best descriptions have made 23s. to 23s. 6d. per 
ton, while qualities have brought 22s. to 
22s, 6d. per ton. ouse coal has been in less demand in 
consequence of the warmer weather of the last few days ; 
No. 3 Rhondda large has made 22s. 6d. to 23s. per ton. 
Coke has shown little per oes foundry qualities have 
brought 35s, to 35s, 6d., and furnace ditto to 33s. per 
ton. As regards iron ore, the best rubio has brought 
20s. 6d. to 21s. per ton. 

The Electric Light at Bristol.—Mr. S. Tryon presided 
ata meeting of the Electrical Committee of the Bristol 
Town Council on Friday. The chairman and the i- 
heer were be eg to represent the committee at the 
Convention of the Municipal Electrical Association at 
Huddersfield this month. An extension of the alternating- 
current main to Paul-street was sanctioned. 


New Cruiser at Pembroke.—The Drake is proposed to 
be launched at Pembroke not later than January, 1901, 
in order that a new armoured cruiser may be laid down 


the | immediately afterwards. The new vessel will be one of a 


class of seven ships, five of which are to be built by con- 
tract, one at Portsmouth, and the other at Pembroke. 
The cruiser will be 440 ft. long between perpendiculars, 
and 66 ft. wide, and she will have a displacement of 9800 
tons. She will be fitted with Belleville boilers, and her 





engines, which are to be of 22,000 horse-power, are ex- 
— has give her a speed of 23 knots with natural 
aug’ 
A Military Contract.—A Salisbury firm has taken a 
contract for putting in the foundations for 


b 
hutments which are to be erected for troo ey Bulford. 
The huts are intended to accommodate 19,800 men. 


Dockisation of the Avon.—The dockisation committee 
of the Bristol Town Council has received a lengthy re 
from Sir J. Wolfe , Sir Benjamin Baker, and Mr. 
A. C. Hurtzig upon t+ now well-worn theme, the 
dockisation of the Avon. The report estimates the cost 
of the works required as follows: Diversion of the Avon, 
and construction of reclamation embankment, 765,0002. 
Dock works, including deep-water quays, pa aon | 
d approach channel and piers, dam and sluices 
small lock, hydraulic machinery and dock equipmert, 
&c., 1,446,000/. ; allowance for sheds (525,000 square feet 
and buildings, 172,000. ; railways and sidings (12 miles 
and passenger station, 42,000/.; cofferdams, temporary 
watercourse, diversions and compensations, 50,000/. ; 
capitalised cost of working sluices and dealing with floods, 
100,0007. ; land and Parliamentary expenses, 100,000/. ; 
sundry expenses and engineering, 100,000/. ; total, 
2,775,000. Thereport observes: ‘‘ isation or dock 
extension, unaccompanied by ample quay space and rail- 
ps | facilities in the way of storage and a sidings, 
and connections with main lines, would certainly fail in 
attaining the desired end of attracting shipping to the 
port of Bristol and would result in financial disaster.” 
Bristol Steam Navigation.—A circular letter has been 
forwarded to the shareholders of the Bristol Steam Navi- 
gation Company, Limited, in which the directors inform 
the shareholders that, as explained by the chairman at the 





last general meeting, it has become , Owing to 
the expansion of the business sep the employment 
of more steamers, to increase the capital of the company; 


and as several alterations are also required in the articles 
of association, the directors are advised to form a new com- 
pany to purchase the steamers and business of the present 
company, giving the present shareholders shares in the 
new compan: = exchange for go mane ee grees 
company. @ new company ingly, n 
formed and named ‘‘ The Bristol General Steamahi Com- 
y, Limited,” with a share capital of 300,000/., divided 
into 40,000 ordinary shares of 5/. each, and 20,000 prefer- 
pag shares of 5/, each, with borrowing powers restricted 
to 50,0002, 





EXPLORING ONTARIO.—In the last session of the Ontario 
Legislature 80007. was appropriated for the exploration of 
certain sections of New Ontario, in order to obtain as accu- 
rate knowledge as possible of the mineral and other natural 
resources of the country. The work is to be undertaken 
at once, and ten ——_ parties have been appointed 
by the Crown Lands Department, a civil engineer with 
some experience of the back country being placed at the 
head of each . The first party is to explore the 
region about Abitibbi River and Lake ; the second covers 
Halibu: from the 200th mile of Niven’s boundary, 
between ma and Nipissing, up to the Missinabie ; 
the third takes in the Kalemakaqine down to the Missi- 
— and thence nye tanay x8 ti . con ae “ Jack- 

tation, passes g e, down iver to 
the Albany and the Kénogami ; the fifth from Lake 
Nipissing to the Albany, along the Ombabiki ; the sixth 
traces the country from Lake Nipissing, Wabinos Bay 
and River, through the chain of lakes across the height of 
land up the Albany, the Savane and Savane Lake; the 
seventh is to survey the — of Lake Minnietakie 
— Sein ae 4 ose’ Ny a the oor = 
turgeon ; the eight e Nipissing and the 
Nipigon to I e and River and Black Sturgeon 
e; the ninth confines itself to the country between 
Wabigoon and Rat Portage ; the tenth traverses the Lake 
Temagami district. 


Ovr Rarts ABRoAD.—The exports of rails from the 
United Kingdom in May were 34,586 tons, as com 
with 51,614 tons in May, 1899, and 48,922 tons in y> 
1898. The pea off in last month’s exports was almost 
entirely copies by the contraction in the Indian de- 
mand which only amounted to 7466 tons, as compared 
with 20,755 tons and 27,128 tons respectively. The aggre- 
ce exports in the first five months of this year were 
63,159 tons, as compared with 173,574 tons in the corre- 
sponding period of 1899 and 245,476 tons in the corre- 
Fe sop cae 3 of 1898. The principal cause of the 
ecline observable in be Pa ae exports was the fact that 
the shipments to Bri India to.May 31 were only 
43,072 tons, as compared with 86,310 tons in the corre- 
sponding period of 1899 and 106,814 tons in the corre- 
8 period of 1898. The shipments of rails to 
ritish South Africa to May 31 this year were 18,888 tons, 
as compared with 11,491 tons and 26,234 tons; t» Aus- 
tralasia, 25,657 tons, as compared with 16,302 tonsand 10,579 
tons; and to Canada, 3893 tons, as compared with 2935 tons 
and 1326 tons. Egypt took 12,527 tons of British rails in the 
first five months of this year, as compared with 19,575 tons 
and 25,666 tons ; Mexico, 10,716 tons, as compared with 
4833 tons and 5641 tons; and the Argentine ogee 
15,072 as compared with 992 tons and 30, tons. 
There has a marked falling off in the demand for 
British rails this year in Sweden and Norway, 
aba to those countries having been. pay 
y 31, as com 





ing period of 1 4'20.198 tons in, the cosrosponaies 
i , and 25, ms in the 
scribd of 1898. The value of the rails ex in the 


t five months of this year was 954,901/., as compared 
with 827,720/. in the corresponding period of 1898. The 
higher prices current this year have, of course, helped to 
reduce the demand. 
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MACHINE TOOLS AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. ALFRED HERBERT, LIMITED, ENGINEERS, COVENTRY. 
{For Description, see Page 780.) 
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INDUSTRIAL PROSPECTS IN CHINA. 


WE have here no concern with politics as defined 
by the party system of Government pursued so 
beneficially in this country ; but there are problems 
in economics and international relations which 
are above the narrow limits of this definition, 
and are associated directly with the advance- 
ment of industry and commerce: jn the present 
situation in China there is a typical instance. 
The chief actors, it is true, are politicians and 
diplomatists, but they are concerned with the 
evolution simply of means to attain an end 
desiderated in the interests of humanity and by 
the industrial and commercial world, while in the 
result to be achieved engineers are most vitally 
involved. China is almost virgin soil to the engi- 
neer ; it is a vast continent where millions live 
under the most primitive conditions, without, how- 
ever, enjoying any of the peace and freedom which 
we are wont to associate with the ‘good old 
times.” Thesystem of Government is so arbitrarily 
autocratic, that the humbler Chinese are serfs, 
little better indeed than the animals. It is 
true that preferment is nominally open to all 
that attain to scholastic distinction, but this is 
very difficult to reach, and, from the nature of 
the studies, there is generally developed in the 
minds of those who obtain positions of eminence 
a reverence for ancient customs and authority, 
which is a bar to all progress. Consequently, 
should there be, on the part of some, an occasional 
or sporadic lapse from this attitude towards 
modern civilised ways, it is quickly suppressed. 
There is little reason to doubt, however, that there 
is among many of the middle-class Chinese, who 
have been brought into contact with Europeans, a 
latent desire for a change’ to modern conditions. 
Once the Chinaman has got over the shock which 
Western customs give to his traditional beliefs, he 
develops a rapid appreciation of the conveniences 
of civilisation. The violence of the methods of the 
‘* Boxers ” is evidence that the Conservative party 


86|at Pekin realise the inevitable awakening of the 


people to the advantages which accrue by the 
development of the mineral, as well as the agri- 
cultural, wealth of the country. The interests 
of the governing classes lie in the maintenance 
of the present state of affairs. They have wealth, 
influence, and creature comforts—just what human 
nature craves for—and they dread the creation of 
a great and successful commercial community, 
such as they know exists in Europe, by which 
they would be overshadowed. They, therefore, set 
themselves to resist the influences which for some 
time have been at work in the land, and which 
received an immense’ impetus from the events of 


796 | the Japanese War, by which it was brought home 


to the more enlightened of the mandarins that 


800/ China was doomed to speedy partition unless she 


followed the example of the victors, and adjusted 
her methods to the new condition of affairs. 
Thus far the visible progress has been compara- 








tively slow ; but the latent impetus has enormously 
increased in volume. The awakening is partly the 
work of a society specially organised for translating 
and publishing works on science and general sub- 
jects, as well as on religion ; and it is remarkable 
that, whereas in 1893, two years before the war, the 
books thus sold were worth 817 dols., the value in 
1898 was 18,457 dols. The significance of the in- 
crease is still ae when it is noted that only 
10 per cent. of Chinese can read, and that the man- 
darins and others, who are able to imbibe the les- 
sons of Western civilisation, are in positions where 
they can give an impetus to, if indeed they do not 
set in action, the reforms suggested by this reading. 
The copyright laws, too, are so lax that many 
of these books are printed by others than the 
society, so that there has for some time been. a 
great educational wave in motion, which may be 
momentarily checked but can never be stemmed. 
A further proof of progress is found in the circum- 
stance that the number of native newspapers has 
more than quadrupled in the past five years, a fact 
which greatly disturbed the peace of mind of the 
Dowager Empress, the dominant actor in all 
movements for the suppression of foreign im- 

rtations. For years she has utilised her great 
influence and power to stimulate the Conservative 
Manchu element to action hostile to the spread of 
railways and industries; for it must not be forgotten 
that there have been, prior to the ‘‘ Boxer” move- 
ment, several serious collisions between the parties 
of progress and of retrogression. We have time 
jo again referred to the great difficulties set up by 
the ruling class against railways. The destruction 
of cotton mills in Shanghai fully twenty years ago, 
and the dead set against electric power in the same 
progressive city later, are cases in point. The pre- 
sent rising is the outcome of two or three years’ 
official encouragement, now openly avowed by the 
supersession in the Tsung-li-Yamen of the only 
minister with foreign ey and sympathy, 
by practically one of the leaders of the ‘‘ Boxer” 
movement; and this fact, combined with the magni- 
tude of the movement, encourages the hope that 
the action now being taken to meet the danger 
common to all Western Powers will be not only 
unanimous but decisive. We have no concern with 
the means to insure this desiderated unanimity of 
action. We hope that jealousies will be set aside 
—if not permanently at least temporarily—and that 
the present régime in China will give place to one 
which serves the best interests of the Chinese by 
encouraging trade and capital for industrial de- 
velopment. - 

The present indications of amicable and combined 
action by the Powers—and the association of 
Russia and Britain is particularly satisfactory— 
augur well for engineering | eee provided 
the settlement is permanently favourable to foreign 
enterprise. There is no need for the partitioning 
of China, or indeed of leases, or spheres of in- 
fluence, or the rest; a combined support in some 
definite form to the rightful Emperor, Kwang Hsu, 
and to such statesmen as K’ang-Yu-Wei will suffice. 
Already the foreign trade of China totals 69 mil- 
lion sterling, cotton goods alone accounting for 
15 million sterling ; and most countries participate, 
although the British portion predominates. But, 
although this figure appears large, it represents less 
than 3s. 6d. per capita. Now the natives of India 
are a somewhat analogous people; and here we find 
that although the population is less by 25 per cent., 
the imports and exports combined are more than 
double. In other words, they represent 10s. per 
capita. A few years of equally progressive rule 
in China would, we are confident, so improve 
her industrial position as to bring it more in 
line with the other great Asiatic country named. 
Such an increase to 10s. per capita would mean 
that the foreign trade would increase from the 
69 millions sterling of last year to 200 millions 
sterling—an improvement by no means beyond the 
range of probability. The mineral wealth of China 
has never yet been explored; but it is known 
that the coal deposits exceed those of the United 
Kingdom many times, and it is believed that below 
the 1,336,000 square miles there are hidden vast 
beds of valuable ore. These have yet to be deve- 
loped, and the railway builder must be the pioneer. 
It is true that there are great waterways constitut- 
ing suitable arterial means of communication ; but 
until more honest encouragement is offered for 
steamboat as well as railway companies, the inimense 
potentialities of China can never be realised. 

As tothe will and means to promote such railway 
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lines, there is nothing wanting. The engineer has 
been for years soliciting permission at Pekin to 

rosecute his great work of advancement; and when 
is has obtained permission, it has been by the pay- 
ment of commissions, sometimes to the wrong 
parties, with the result that the encouragement he 
has received has been short-lived ; if, indeed, as 
is the case with the Pekin and other lines at the 
present moment, his work and capital are not swept 
away by mob violence at the instigation of the 
ruling powers. But there is distinct hope in the 
alarming situation to-day, and we doubt not 
that the ambassadors will take advantage of the 
occasion to have the various railway concessions 
put on a much firmer basis, and to convince the 
Chinese Government that no Western Power dare 
sit inert when the property of its subjects is am 
maliciously destroyed. With a strong internation 
advisory board behind the Emperor, Chinese 
cupidity and the intriguing to which it gives rise 
would be checked, and the foreign lines would 
progress as steadily as the Siberian Railway 
through Manchuria. 

In relation to the Siberian Railway, Mr. A. R. 
Colquhoun, who has ; ust read a paper on the subject 
at the Royal United Service Institution, has been 
suggesting that a still more direct Jine may yet be 
taken from the south of Lake Baikal right across the 
Gobi desert to Pekin itself ; and as he has recently 
traversed the route, he is able to speak of the con- 
venience of suchaline. But there are other routes 
where work will more conveniently, perhaps more 
economically, be carried out, and with better finan- 
cial results, connecting the north with the south, 
and Shanghai with the north and west. Mean- 
while it is interesting to note that Mr. Colquhoun 
is quite satisfied that the Siberian line will be com- 
pleted to Port Arthur, as well as to Vladivostock, 
within the time originally fixed—the autumn of 
1902. Even now passengers can reach China 
in 304 days. Thus they may travel by rail to 
Irkutsk, near to Lake Baikal, in the heart of 
Siberia, and on the northern borders of Mongolia, 
in a train de luxe, with library, gymnasium, piano, 
bath-room and lavatories, and other conveniences 
to rob a ten days’ journey of much of its inconve- 
niences. The remainder of this journey Mr. Col- 
quhoun made across the Gobi desert along post 
roads; but passengers can travel by rail to 
Stretensk, which is considerably west of Lake 
Baikal, and thence by steamer on the River Amour 
to Khabarovsk, from where the railway is open to 
Viadivostock. This new route, of course, has im- 
mense strategic value; indeed, there are those 
who regard it solely from this point of view ; but 
into this we do not propose to enter on the present 
occasion, further than to say that while it will, when 
completed, entirely alter Russia’s status in the Far 
East, and has already had effect in the recent diplo- 
matic situations, it is not sufficiently completed to 
give rise to that coup d’etat which is being feared 
not in Korea and Japan alone. We prefer for the 
present to consider the Siberian Railway in its rela- 
tion to the future commercial prospects in China. 

The railway will be completed to Port Arthur in 
the autumn of 1902, an addition to the European 
Russian line of 4000 miles, excluding the detour, 
originally entered upon to Vladivostock. The 
speed now is 16 miles an hour, but when, as is 
intended, heavier rails are laid, it will be increased to 
25 miles an hour, and then the time from Paris to 
the Pacific coast will be 11 days, and to Shanghai 
15 days, as compared with the present minimum of 
a month and a half ; while the cost of the journey 
will be 32/1. 10s., made up as follow: Express to 
Russia, 7/.; rail to Port Arthur, 111. 10s. ; steamer 
to Shanghai, 6l., with 81. for meals, &. The 
mail steamer rate is 70l., so that there is 
a great saving alike in time and money. For 
goods the charge by steamer is 32s. per ton 
to Shanghai, which cannot be equalled by rail ; but 
for Northern and Central China the Siberian route 
may compete for some classes of goods. As to 
passengers, the vcyage by sea is immensely to be 
preferred for its comforts and _health-restoring 
qualities ; but for men on business intent the railway 
journey has much to commend it, especially as 
other markets can be taken on the way—at Paris, 
Brussels, Berlin, Moscow, St. Petersburg, Nijni- 
Novgorod, and in the rapidly-growing new towns 
in Siberia. The Trans-Siberian Railway thus 


promises to bring China within much shorter dis- 
tance of European traders, and will consequently 
be an important factor in the commercial awaken- 
ing of the near future. The situation, therefore, 





is worth close study by the manufacturer who 
wishes to avail himself of a new and promising field 
so soon as it is ready for development. 





THE FACTORY BILL 

In a letter addressed by the Home Office to the 
secretary of the London Trades Council, which 
was published in the Times for June 11, the Secre- 
tary of State seeks to allay certain fears which have 
arisen with regard to the measure which is now be- 
fore the House of Commons. It appears that in the 
report of the conference convened by the London 
Trades Council, a number of objections were taken 
to the new Bill, with which Sir Kenelm Digby 
deals one by one. It is suggested, in the first 
place, that the alterations with regard to dangerous 
trades are objected to as ‘“‘quite inadequate.” 
Turning to the text of the Bill, we find the 
gist of ss. 1—11, which are devoted to ‘‘ Regula- 
tions for Dangerous Trades,” to be as follows: 
Where the Secretary of State is satisfied that any 
manufacture, machinery, process, or description of 
manual labour used in factories is dangerous, he 
may certify it to be dangerous, and may then make 
such regulations with regard thereto as seem to be 
practicable... With a view to giving persons (in- 
cluding employers and workmen) likely to be 
affected by such regulations an opportunity of 
objecting thereto, the Secretary of State must 
publish them, and upon hearing the objections he 
may amend the regulations in accordance there- 
with. In addition to the right of lodging objec- 
tions with the Secretary of State, any objector 
may require the matter to be referred to a referee. 
The referee then .makes a report which is laid 
before the Secretary of State, who may either act 
upon it, or withdraw the proposed regulations with- 
out prejudice to his right to issue fresh regulations. 
Such regulations may apply to all the factories and 
workshops in which the manufacture, machinery, 

rocess, or description of manual labour certified to 
dangerous is used (whether existing at the time 
when the regulations are made, or afterwards esta- 
blished), or to any specified class of such factories 
or workshops. In order to prevent any radical 
change being introduced by means of these regula- 
tions, it is provided (in Clause 8) that where any 
regulation 

(a) interferes with the employment or period of 
employment of adult workers ; or 

(6) imposes duties on owners of factories or work- 
shops who are not occupiers ; or 

(c) prohibits the use of any material or process ; or 

(d) modifies any regulation contained in the 
Factory Acts ; 
the regulation shall not come into force until it has 
been laid for six weeks before both Houses of 
Parliament. 

In order to see whether these alterations are 
really inadequate, it is necessary to consider—and 
this is fully emphasised in Sir Kenelm Digby’s 
letter—the present state of affairs. Hitherto it 
has been necessary to inquire into the manufacture 
carried on by each employer, in order to ascertain 
whether his trade must be regarded as dangerous 
or not. The new proposal, founded as it has been 
upon the reports of the departmental committee 
appointed to inquire into certain dangerous trades, 
has much to commend it, as it will dispense with a 
costly inquiry in cases where rules established for 
one factory may be fairly and equitably applied to 
others of the same class. In this way the new 
regulations promise to effect a saving of expense 
and trouble to employers; but it is not alone 
advantageous to the employers. Hitherto a work- 
man has had but little voice in any discussion 
relating to the question whether a trade is to be 
regarded as dangerous or no. In fact, he can only 
intervene to discuss points in arbitration pro- 
ceedings where the actual objections have already 
been taken by his employer; and this limited 
right to be heard is further restricted by the fact 
that he may be required to give security for costs. 
Such restrictions find no place in the regulations 
to which we have briefly alluded above. It is 
proposed to place the workman, for all purposes, 
on the same footing as his employer. 

Space does not permit us to enter very fully 
into a consideration of the numerous points dealt 
with by Sir Kenelm Digby. There is one objec- 
tion, however, which merits attention. It is urged 
that ‘‘the autocratic power” of the Secretary of 
State should not be further extended ; that clearly 
defined provisions in all clauses should be sub- 





stituted for the individual order of that important 
official. Were it possible to codify the multitudi- 
nous Factory Acts, the establishment of hard-and-fast 
rules for the regulation of all factories might come 
within the range of practical politics ; but it is clear 
that until uniformity of principle has been reached, 


uniformity of detail is quite impossible. Seeing 
that the questions which are brought before him 
for decision are not usually of a political nature, 
and that any orders which he may make must be 
laid before Parliament for 40 days before they 
acquire any force, we think that, subject to altera- 
tions in detail in the present Bill, the administration 
of the Factory Acts is still safe with the Secretary 
of State for the Home Department. 





THE PRODUCTION OF SULPHUR IN 
ENGLAND. 

In view of the fact that the Anglo-Sicilian 
Sulphur Company is within measurable distance 
of its determination, as far as the five years working 
arrangement is concerned, speculation is somewhat 
rife as to the move which the directors may take 
in the way of continuing it. It is not our inten- 
tion here to make any conjectures on the subject ; 
but it may not be without interest, however, to 
enlarge on one or two points prominently connected 
with the inception of the company ; and we hardly 
think that any apology is needed for doing so, as 
the main raison d’étre of the company has not, to 
the best of our knowledge, been clearly indicated 
in the press. No doubt the over-production of the 
Sicilian mines a few years ago had tended to bring 
prices down to an unremunerative level, and no 
doubt the lot of the miner was miserable in the 
extreme; but these were facts which the consumers 
of the sulphur did not allow themselves to be 
distressed by, and there hardly seemed any reason 
why Englishmen should exert themselves to put 
matters on a better business footing. 

The question why, then, did certain prominent 
Englishmen bestir themselves in the matter may 
naturally be asked, and we at once make reply 
they did it for the very good reason of self- 
interest, England having become a producer of 
brimstone. The expense of the production of 
the brimstone, however, was such that the pro- 
cess could not compete successfully with the native 
Sicilian product, so the scheme of consolidating 
the interests of the rival producers was evolved, 
and took definite root in the formation of a 
‘*ring,” under the name of the Anglo-Sicilian Sul- 
phurCompany, which now controls practically all the 
sulphur used in England. Now, although this con- 
cern may seem to have cornered the sulphur market 
to the detriment of the consumer, and may thus 
appear to deserve the censure of those people—and 
they are not a few—who are strenuously opposed 
to any such combination in trade, to our mind it 
presents itself in quite a favourable light, and for 
two main reasons. It has rendered it possible, by 
regulating the output, for mining operations to be 
carried on in Sicily much more to the benefit of the 
miners than was formerly the case ; and secondly, by 
fostering the production of sulphur in England, it has 
prevented the accumulation of those unsightly heaps 
of alkali waste which were in former years a source 
of annoyance, if not of actual danger, to the dwellers 
in the vicinity of the alkali works. This recovery 
of sulphur, amounting to about 40,000 tons per 
annum, could not have been profitably effected if the 
value of the article had remained at the low level to 
which it had sunk in 1895, and after the expenditure 
of a large amount of capital an abandonment of the 
process would have been necessary, as was the case 
at an earlier period in the history of sulphur 
recovery systems. : 

It is the Chance-Claus process of sulphur re- 
covery which now holds the field, and which, 
by reason of its superiority, has caused the aban- 
donment of the formerly-worked processes of 
Mond and of Schaffner. As in many other impor- 
tant chemical processes, the success which has been 
attained by Messrs. Chance and Claus was due 
more to the perfecting of method than to theoretical 
considerations, because ° , fifty years ago, 
proposed the chemical reaction which Chance 
worked out successfully ; and it is probable that 
Gossage would have reaped more benefit from his 
expenditure of 10,0001. over his process, if some 
sort of an arrangement had existed by which 
the price of sulphur was maintained. However, 
not to spend time on matters of history, we pro- 
ceed to say that the Chance-Claus process is now 
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in operation on the large scale at many of the works 
of the United Alkali Company, a notable plant for 
its size and engineering arrangements being that 
of the Gateshead works of the company just 
mentioned, and which belonged to the Allhusens be- 
fore the great chemical combine was brought about. 

We will ae a brief description of the 
process as worked, though we are aware that 
it is at all times a matter of some difficulty 
to make a synopsis of a chemical process clear 
to the uninitiated without the aid of drawings. 
The alkali waste, which is the residue from the 
manufacture of sodium carbonate from common 
salt by the Leblanc process, consists practically of 
calcium sulphide, a body which has the objection- 
able tendency to decompose, when moist, into 
sulphur compounds seven times worse than itself, 
of which it is sufficient to particularise sul- 
phuretted hydrogen gas. In the process under 
description, this waste is ground up fine, and 
made into an emulsion with water in large iron 
vessels provided with mechanical stirrers. This 
emulsion then gp into a series of cast-iron 
cylinders, called carbonators, into which carbonic 
acid is pumped, the result being the production of 
calcium carbonate and sulphuretted hydrogen. The 
carbonic acid is produced by burning limestone 
with coke in a special German type of kiln, in which 
the gas can be produced practically free from 
oxygen ; a matter of the greatest importance, and 
the attainment of which in the present case has 
been easily brought about by adoption of the kiln 
used by Messrs. Brunner, Mond, and Co. in the 
ammonia-soda manufacture. The chief impurity 
of the gas is dust, and this is removed during 
its passage through water and air condensers, 
in order to cool it to a temperature which will not 
damage the compression pumps. To return to the 
sulphuretted hydrogen produced in the carbonators ; 
this is drawn off to a gasholder of the ordinary 
type, but luted with coal-tar oil instead of water. 
From here the sulphur gas passes to the Claus kiln, 
where it is mixed with the theoretical. quantity 
of air required to produce the equation sul- 
phuretted hydrogen + oxygen = water + free 
sulphur. The kiln contains layers of ferric oxide, and 
when the combustion of gas and air has once 
commenced, the heat generated by the reaction is 
sufficient to keep the process going on. From this 
kiln the sulphur runs off, partly as brimstone, the 
remainder going into a chamber a little distance off, 
where it condenses as flowers of sulphur. 

The success of the process depends upon the gas 
and air being in the correct proportions,and where 
this is so the operation goes on steadily and continu- 
ously, and with a minimum of supervision or labour. 
In fact, to those who are accustomed to judge the 
importance of a factory by the number of hands 
engaged, there is a somewhat ghostly air of deser- 
tion about the extensive series of kilns in opera- 
tion at Allhusens’ Works, so rarely is a workman 
seen ; but it would be very erroneous, indeed, for 
the casual visitor to suppose that the manufacture 
of sulphur is proceeding on™ but a trifling scale. 
The fact is that once the Claus kiln is started, it works 
automatically, and requires but a minimum of atten- 
tion, a remark whith applies in a lesser degree to 
the whole sulphur recovery process. At the works 
just mentioned, the large volume of 3,500,000 cubic 
feet of gas is dealt with every 24 hours, a statement 
which renders it almost unnecessary to say that the 
plant covers many acres. This brief description will 
suffice for those who are not particularly interested 
in the subject, but who are not altogether averse 
from learning a little about matters which may not 
seem to have any direct bearing upon their re- 
gular business. 

A word or two as to the sulphur itself: it 
was thought at first that this could not compete 
with the best qualities of Sicilian because, although 
it was over 99 per cent. purity, it contained traces 
of that disagreeably-smelling body, persulphide of 
hydrogen. This difficulty has now, however, been 
overcome, and the brimstone and flowers of sul- 
phur produced by the United Alkali Company can 
rank with the best of imported brands. With 
regard to the economy of the process it is a distinct 
advance on those of older date, as 90 per cent. of 
the total sulphur in the alkali waste is recovered ; 
at least this is what has been proved possible, 
though whether this efficiency is always maintained 
is a matter on which we are not prepared to be 
dogmatic. Where gases are dealt with there is 
always a certain loss due to leakage, though 
this in the present case is, owing to the vigil- 


ance of the alkali inspectors, of very trifling 
amount. At first there was some genuine 
ground for complaint, especially on account of 
the waste gases escaping from the Claus kiln ; 
but the improvements which have been effected 
have rendered any annoyance quite infinitesimal. 

The use of the Claus kiln, it may be said, is not 
confined to alkali works, for within the last few 
years it has been applied to works where sulphate 
of ammonia is manufactured from gas liquor, such 
works also being under the surveillance of the 
alkali inspector. In this manufacture the gas 
liquor is distilled with lime, the free ammonia gas 
and H.S passing into a saturator containing sul- 
phuric acid where the sulphate is formed. The 
sulphuretted hydrogen evolved from impurities in 
the ammonia liquor would contaminate the atmo- 
sphere unless some means were provided to deal 
with it. Hitherto the sulphuretted hydrogen was 
passed into purifiers containing oxide of iron or bog 
ore, where the sulphur was absorbed, but this 
method is rapidly being superseded by the sulphur 
kilns, which, though more expensive in the prime 
cost, greatly reduce the working expenses, and also 
producing a useful commercial product, viz., 
sulphur. 

To revert once more to the matter of the Anglo- 
Sicilian Company, mention may be made of the 
fact that the invasion of our markets by sulphur 
from countries other than Italy has not come to 
pass, though it was confidently predicted that the 
rise in price would render this not only possible 
but probable. Japan certainly has increased her 
export of late years to the respectable total of 
about 15,000 tons, but there are difficulties about 
freight charges which militate against her chances 
of becoming a formidable competitor. The 
Japanese exports go mostly to the United States, 
though seeing that of the 350,000 tons which Sicily 
annually exports, nearly one-half goes to the States, 
the Sicilians cannot, so far, have been much affected 
by the growth of the Japanese exports. With 
regard to the production of sulphur in the States, 
matters are still ina transition stage. The deposits 
which have been worked are in inaccessible regions 
of the West, and the total annual yield has not 
exceeded 2000 tons. 

Considerable interest attaches to the process 
of Mr. Frasch, which has been under trial at 
Sulphur City in south-western Louisiana, and 
which consists in melting the sulphur under- 
ground by hot water and then pumping it to 
the surface ; but we are not in a position to give 
any details as to the success attained, though an 
American writer has expressed his regret at the 
serious effect the process must eventually have upon 
the fortunes of the Sicilian miner. No doubt, if 
the Anglo-Sicilian Company had sought to make 
exorbitant profits out of the sale of the product 
under their control, it would have given a decided 
fillip to the exploiting of sulphur deposits in other 
lands ; but as they have been contented to charge 
a fair price—and a price which the consumers of the 
article can well enough afford to pay—the necessity 
for opening up new sources of supply has not made 
itself obvious. It will need an era of higher prices 
before the more remote sulphur deposits of America 
can compete with the Sicilian shipments to San 
Francisco; and though the position as regards 
Japan is one on which it would be somewhat 
hazardous to express a decided opinion, it hardly 
seems probable that any new arrangement which 
the Anglo-Sicilian Company may be about to make, 
will be influenced by the fear of competition from 
this source. In using the composite term, Anglo- 
Sicilian Company, it may make the position of 
affairs more apparent if we say that it might, as 
far as its policy is concerned, be called the 
United Alkali Company, as Mr. Chance, whose 
name has pacers occurred in this article, is 
closely connected with the latter, while being the 
moving spirit of the former. It is hardly necessary 
to say that the Sulphur Company does -not regard 
with great favour the application of the Claus ki 
to the ammonium sulphate plants of gas works, as 
the sulphur recovered from this source is outside 
its control. The makers of sulphuric acid from 
brimstone, however, regard the matter in a different 
light, as they are enabled to buy their raw product 
in a cheaper market. In one district in the north 


of England, where the Claus kiln is in use at 
several works, there is a ready sale for all the sul- 
hur produced, the sulphuric acid made from it 





ing required for the manufacture of mineral 
waters, for which purpose the acid must be quite 





free from arsenic, an. impurity which is always 
present in ae or less quantity in acid 
made from ish pyrites. It may be men- 
tioned that the patent for the Claus kiln has 
lapsed, a fact which necessarily has had a good 
deal to do with its increased use of late. 

We have referred to the impetus which the rise 
in ee has given to sulphur mining in the States, 
and it may be added that a spurt has also been 
given to the working of the New Zealand deposits, 
the sulphuric acid makers of Australia now drawin 
their requirements from the sister colony instead o 
from Sicily or Japan as of old. To conclude, we 
have preferred not to indulge in any conjecture as 
to the nature of the new commercial arrangement 
which the Anglo-Sicilian Company will shortly have 
to enter into, and pass without comment the rumour 
which comes from Hamburg, and which may or 
may or may not be well-informed, to the effect that 
the new agreement to be made will include the 
whole output of Sicily. That our opinion is favour- 
able to the combine will be apparent, and what we 
have said as to its serving a useful purpose finds 
support in what has been published in the Italian 
ress. The case seems to be one where the adage 
estigia nulla retrorsum suggests itself as particu- 
larly appropriate, if the British sulphur manufacture 
is not to enter upon a period of decline. 





CANADIAN CANALS AND TRADE, 
In the recent approval by the authorities at 
Ottawa of the project for the construction of a deep- 
water canal from Georgian Bay to Ottawa and 
Montreal by way of Lake Nipissing and the Ottawa 
River, we have further evidence of Canada’s inten- 
tion to make a big bid for the diversion of the 
whole of the Lake traffic. Down to this current 
year much of this vast traffichas been taken by way 
of Buffalo and the Erie Canal to New York for 
shipment to Europe ; but the completion of deep 
water communication, throughout the existin 
Canadian system, has given Montreal, as a port o 
shipment, a great advantage, by making it possible 
to carry goods alongside the ocean steamer from 
the far interior without the necessity of break- 
ing cargo anywhere on the route. New York has 
made a pretence of recognising the danger, and the 
State Legislature has before it the plans for a 
virtually new canal which is to obviate all the 
disabilities that New York now suffers under. 
But we may assume that it will be a lon 
time before any definite action is taken, and 
even then it must be some years before the 
proposed canal can be constructed; and in the 
meantime Montreal is displaying energy, such as 
we generally associate with Americans rather than 
Canadians, to so improve its position that nothing 
which New York may do in the undefined future 
will avail to injure it. Concerning the greater 
cheapness of all-water over all-rail, or rail-and- 
water, transit we need say nothing. It has been 
shown beyond question that grain and other agri- 
cultural produce from the American and Canadian 
States, bordering upon the Lakes, can be laid 
down at Montreal under existing conditions at a 
saving of at least 50 per cent., as compared 
with the cost of sending it to New York. If the 
proposed waterway from Georgian Bay to the sea- 
oard is constructed—as seems likely, a strong 
syndicate having the matter in hand—the saving 
peter be ter, and New York’s chance of reco- 
vering its lost ground the more remote. 
We have previously dealt with the chief con- 
structive features of this undertaking. Here it 
will suffice to say that the intention is to 
take advantage of the French river (which runs 
into Georgian Bay), of Lake Nipissing, and of the 
Ottawa River. Considerable deepening of existing 
channels will be required, but of pom | excavating 
work there will be only a few miles in the neigh- 
bourhood of Mattawa. A glance at the map in 
our issue of February 3, 1899, will show ue a 
Georgian Bay canal should facilitate traffic even 
more than the Canadian system. It will obviate 
the navigation of Lakes Huron, Erie, and Ontario ; 
it is right in the way of traffic from Duluth and 
other ports on Lake Superior, and from the great 
interior distributing port of Chicago on Lake 
Michigan. Through the Sault Ste. Marie Canal 
about 13,000,000 net tons of freight now 
in the course of a year; and the total Lake hie. 
ments, which in 1890 reached 33,300,000 tons, are 
now estimated at close upon 45,000,000 tons. It 





does not all go to the sea for shipment abroad, but 
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a large proportion does, and no one, we suppose, 
will deny that this trade is worth capturing, for it 
means revenue to Canada in the shape of tolls, 
and it means profit to its citizens for carriage and 
handling. 

As between the two Canadian canals-—the exist- 
ing chain and the projected waterway from Georgian 
Bay—it is a question whether damage might not 
result to the former by the greater directness of the 
latter. But that has yet to be proved. Much of the 
Michigan and Superior traffic would go by way of 
Georgian Bay, but there would no doubt be a 
respectable percentage available for the St. Law- 
rence route, and it must not be forgotten that this 
latter will still be able to glean trade from Lakes 
Huron, Erie, and Ontario, which all border upon 
highly productive country. Anyway the benefit 
rests with the Dominion, and presumably the 
federal authorities, for that reason, will not 
grumble, the more especially as the return 
upon the St. Lawrence outlay cannot fail to be 
eminently satisfactory. But the Georgian Bay 
scheme has still to be carried out, like the new 
Erie undertaking. The St. Lawrence system is 
available, and the route is being improved in 
every possible way. The completion of the St. 
Clair and Erie Ship Canal, now in course of con- 
struction, will facilitate traffic to a considerable 
extent. It will cross the Canadian peninsula which 
lies between the two Lakes, and will have a length 
of 13 miles, with a dredged channel 19 miles long 
in Lake St. Clair to the canal entrance—together 
32 miles, as compared with 111 miles over the 
course now in use by the Lake carrying trade 
through the Detroit River. The saving of time in 
favour of the canal must be a consideration, of 
course, and the difficulties of navigation in the 
Detroit River are an even more potent factor in 
the situation. The channel is a tortuous and 
perplexing one, and Lake craft, in working 
through, make 34 changes of course before 
emerging into Lake Erie. In the early days 
of short and shallow-draught vessels, crooked 
channels and sharp bends did not count for much, 
perhaps ; but now the bulk of the freight is carried 
in long steamers, many of them 400 ft. in length, 
and this makes a difference. Under the most 
favourable conditions, on account of shoals and 
bends, the fastest freighters can scarcely make 10 
miles an hour through the Detroit River ; hence 
the trip consumes a little over 11 hours. The canal 
route would take five hours—two through Lake St. 
Clair and three through the canal. This would be 
a saving of six hours on each trip, or half a day in 
the round trip. The average number of round 
ee from Port Arthur, or Duluth, to Port Colborne, 
or Buffalo, is in a season 22, giving from nine to ten 
days to each trip. Half a day saved on each trip 
would be 11 days saved in a season, or more than 
sufficient for an extra trip, the receipts for which 
would be almost clear profit. It is further urged 
that a very substantial saving to shippers and owners 
will result from lower insurance rates. At any rate, 
everything tells for what we may call ‘‘a more 
excellent way” from the Lakes to the ocean. An 
enlarged Erie system would, of course, participate 
in this particular improvement; but, as we have 
said, we are not likely to have an enlarged Erie 
system for a number of years to come, and while 
the St. Lawrence canais will always be there to 
compete with it, the Georgian Bay Canal may by 
that time be provided to prevent it recovering the 
ground which it will then have lost completely. 

Montreal is the port aimed at in connection with 
both the Georgian Bay and St. Lawrence canals. 
The old notion that New York was the only proper 
grain- shipping centre has long been exploded. 
Much of its trade in this particular has been stolen 
by Boston, Philadelphia, Maryland, Newport News, 
and other places. But Montreal threatens to injure 
ali these ports as well as New York. Differential 
railway traflic rates cannot prevail against the all- 
water route. And Montreal is 200 miles nearer to 
Liverpool than is New York. Large swift liners are 
engaged in the trade. In terminal port facilities New 
York cannot be mentioned along with it. In direct- 
ness and cheapness of transfer, and in the provision 
for getting goods from the interior, its superiority is 
incalculably great. Montreal is not content with 
what it has already done. With a minimum of 


14 ft. of water to the great Lakes and 27 ft. to 
Quebec, the port is better equipped than eyer 
before for ocean business. Government improve- 
ments are under way in the harbour and in the 
They will result in the expenditure of 


channel. 





10,000,000 dols. in the harbour, and 6,000,000 dols. 
in the channel, providing the east end of the har- 
bour with new docks and the channel to Quebec 
with 30 ft. of water. The local Harbour Commis- 
sioners have arranged for piers of concrete, and 
hope that within two years the entire water front 
will be so supplied. A big company, known 
as the Conners’ Syndicate (composed mainly of 
Buffalomen who ise the possibilities of 
the port), is erecting at Windmill Point eleva- 
tors and warehouses with a capacity of 6,000,000 
bushels of grain, and at the east end of the 
harbour similar structures of a capacity only a 
trifle smaller ; and under a contract with the 
Harbour Commissioners, it undertakes to move at 
least 25,000,000 bushels of grain in a year. Were 
it not for the winter ice, Montreal might look for 
development that would compare with any port 
which it would be possible to name. But early 
winter and late spring must be reckoned with, and 
it is in consequence of this that the railroads, which 
might swell deliveries tremendously, have chosen 
some other terminals, and carry much of their 
foreign freights to them. Ice binds the St. Law- 
rence nearly five months in the year, and for an- 
other month or so the Gulf fogs are a source of 
danger. In the remaining months, however, navi- 
gation proceeds quite comfortably, and there is no 
room to doubt that the city has a good future before 
it, by virtue of the improved canal system, if for 
no better reason. And it is possible now, by the 
provision of better facilities, for Montreal to take 
more advantage than was formerly the case of the 
open season ; and, anyway, the full benefit of the 
canals will accrue to Canada by the establishments 
of sailings with ports such as Paspebiac, which are 
free from ice throughout the year, and are also 
within ready access of the canal. 








SHIPPING IN JAPAN. 

In the latest British Consular report on the trade 
of Japan, a considerable amount of information is 
given with regard to Japanese and foreign shipping, 
and as the subject is one which is of interest to a 
considerable number of our readers, we propose to 
note some of the most important facts. 

The Japanese mercantile marine is continuously 
growing, both in the number of vessels and in 
tonnage. The latest published statistics are up to 
the end of September last, and from these we find 
that there are 723 Japanese registered steamers, 
with a tonnage of 489,371 tons ; and, in addition, 
2556 sailing ships, large and small, with a tonnage 
of 256,896 tons. The leading Japanese steamship 
companiesshowed great energyand enterprise during 
the year 1899. The Nippon Yusen Kaisha decided 
to extend, from October, its services to. North 
China, a field of commerce which is more and more 
attracting the attention of Japanese traders. In 
January, 1900, the company instituted a new direct 
service between Nagasaki and Hong Kong. The 
fleet of vessels flying the tn Yusen Kaisha flag 
is being steadily augmented, an important addition 
made during the year 1899 being the s.s. Awa Maru, 
a vessel of 6309 tons burden, built at the Mitsu 
Bishi Yard at Nagasaki. That steamer was con- 
structed in a shorter period, and at less cost, than 
the Hitachi Maru, a similar steamer, launched 
from the same yard in 1898, and of which we 
gave some particulars at the time. Two more 
vessels of equal tonnage are shortly to be 
commenced at the same place for the Nippon 
Yusen Kaisha. The company enjoys a subsidy 
from the Government, and this enabled a return to 
be made to the shareholders for 1899 at the rate of 
9 per cent. per annum for the first half of the year, 
and 10 per cent. for the second half. The lines to 
Europe, India, Australia, and America are in good 
working order, and command a large share of the 
trade. The three new steamers belonging to the 
Toyo Kisen Kaisha, which arrived in Japan during 
the closing months of 1898, made regular trips from 
Hong Kong across the Pacific, by way of the 
Japanese ports in 1899. The dividend of the com- 
pany for the first half of the year was 10 per cent. 
per annum. 

The Osaka Shosen Kaisha is expanding its busi- 
ness, and is reported to have under contemplation 
the raising of further capital, and the addition of 
anumber of steamers to its present fleet. From 
September 15, 1899, the company established a 
three - weekly service between Kobe and New- 
chwang. Its expansion programme includes the 
development of its services to China, and the 





to India, Australia, and America. 


despatch of shi 
The number of vessels which it is pro to con- 
struct are, it is said, 15 small and 1 e ones, 
with a tonnage of about 35,000 tons. The dividends 
declared by the Osaka Shosen Kaisha for 1899 were 
at the rate of 8 per cent. and 9 per cent. respec- 
tively for the two half-years. The services of the 
company to and from Formosa have also been ex- 
tended during the year. 

The writer of the report says that the enterprise 
manifested by the Japanese in shipping matters 
brings into greater relief the apathy displayed by 
British shipowners in Far Eastern seas. Oppor- 
tunities neglected by them have been taken ad- 
vantage of by others far more far-seeing and 
blessed with broader ideas and greater aims, 
though not so well equipped for the purpose, either 
in money, means, or experience. He complains 
that British steamers trading to Japan, vid the 
Suez Canal, do not give such prompt and reliable 
service as foreign lines, and on this account the 
competition of the latter is much more successful 
than otherwise would be the case. It would seem 
as if the British shipowner preferred to sacrifice the 
interests of the cargo in general for the sake of 
gaining extra freight between ports en route, while 
the foreign shipowner looks at the matter from a 
wider point of view, and instead of attempting to 
serve a variety of ports with satisfaction to none, 
devotes his attention to a more limited field, and 
thus gains the confidence and support of shippers. 
The result is seen in the fact that the Japanese 
and German lines, although carried on with vessels 
of practically the same type and speed as those of 
their British competitors, make the fastest and 
most regular voyages, and such is the preference 
now given to these lines, that they could double 
their fleets and still secure all the cargo required. 
It is especially to be regretted that there is no 
British steamship company running direct mail 
and passenger steamers from England to Japan. 
Other things being more or less equal, British 
subjects would naturally give the preference to 
their own line, but as things are at present, the 
bulk of the passenger traffic between Great 
Britain and Japan, by way of India, goes to foreign 
lines, more particularly to those of Germany. The 
P. and O. Company, however, have now improved 
their service from Japan to England, so that it will 
only be necessary to make one change, and that at 
Hong Kong, instead of to change twice as hereto- 
fore. 

German shipping enterprise was very marked in 
1899. A new fortnightly direct service to Japan 
was inaugurated by the North German Lloyd 
Steamship Company on October 4, and the Konig 
Albert, a vessel of 10,000 tons, which reached 
Yokohama, the terminus of the line, in November, 
is the largest vessel that had ever entered a port 
in Japan. The Kénig Albert represents a class 
of vessel by which the trade to these waters will 
eventually be entirely conducted. She is a dis- 
tinct advance in size and accommodation upon 
any British vessel ever sent to the East, and with 
the advantage of a journey without change from 
Japan to Southampton, the line is rapidly coming 
into favour with British passengers, who cannot 
secure anything approaching to similar accommoda- 
tion on British steamers. All concerned in the 
management of the newline are using their best 
efforts to cater for British travellers, and unless our 
shipowners show themselves better able to keep up 
with the times, they will before long lose entirely 
their share in the traffic. A lesson ought to be 
taken from the fact that while a few years ago 
British steamers carried a large proportion of the 
cargo from Antwerp, they have now almost wholly 
disappeared from’ that route. ‘ : 

e shipping trade across the Pacific continues 
to develop. It has been subject to considerable 
interruptions on account of the regular vessels 
having been chartered as transports by the United 
States Government, but these have been replaced 
by other boats, and it is probable that the tonnage 
of goods carried over this route was greater In 
1899 than ever before, and for some time the cargo 
offered was in excess of the carrying capacity of 
the vessels engaged in the trade. This expansion 
will undoubtedly continue, and with the establish- 
ment of settled rule in the Philippines, there 1s 
ample prospect for the employment of much addi- 
tional tonnage. 

Russia was not idle in 1899 in the matter of the 
extension of her shipping, and a great increase took 
place in the number of her ships visiting Japan. 
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Russian vessels passing through Nagasaki, en 
route to Port Arthur or Vladivostock, disclosed a 
remarkable increase. The acquisition of Talienwan 
has had a great effect upon the development of 
Russian shipping. The Messageriés Maritime have 
now four fine vessels on their Japan line, a new 
twin-screw vessel having paid its first visit to Japan 
in the summer of 1899. 

The following Table gives a comparative return 
of all shipping entered at the open ports of Japan 
during the years 1899-8 : 























1899. 1898. 
Nationality. Nees Number 
of Tons. of Tons. 

Vessels. Vessels. 
British .. 1457 | 3,821,245 | 1915 | 4,035,743 
Japanese 2724 3,079,215 1697 2,101,311 
French .. 129 282,792 135 287,888 
German .. 813 560,624 426 696,497 
Russian .. a 199 290,778 116 181,409 
United States .. 185 394,548 127 276,981 
Other countries 876 366,328 1383 453,415 
Total 5883 | 8,295,530 5799 | 8,083,244 








From that Table it will be seen that the total 
number of vessels entered at Japanese ports, coast- 
wise and from foreign countries, last year, was 
5883, with a total tonnage of 8,295,531 tons, an 
increase compared with 1898 of 184 vessels, with a 
tonnage of 262,286 tons. The British share in the 
shipping trade was 40 per cent. of the total, but 
shows a large falling off as compared with 1898. 
German shipping, while it increased towards the 
end of the year, displays a decrease on the whole, 
while that of France remains more.or less stationary. 
Japanese ree 5 “w has grown by more than one- 
third ; that of Russia shows a substantial augmen- 
tation; and United States shipping was almost as 
large for the first half of 1899 as for the whole of 
the preceding year. 

Last year a new Law of Shipping and a Law of 
Seamen was passed by the Japanese Diet, and they 
came into force on June 16. The hitherto existing 
enactments with regard to shipping and the con- 
trol of seamen were far from satisfactory, and it was 
deemed advisable, as the Government delegate ex- 
— on introducing the Bills to the House of 

presentatives, in view of the operation of the 
revised treaties and the amended commercial code, 
to make proper provision for the registry and 
survey of ships. That the rights and duties of 
masters and members of ships’ crews should be 
determined was imperative, having regard to the 
growth of Japanese shipping. The lack of suitable 
rules for dealing with sailors had been greatly felt 
for a long time, and some people attributed to their 
non-existence the absence of subordination on 
board the merchant vessels of Japan. There is 
still much room for improvement as regards discip- 
line, more noticeably on vessels which have Euro- 
pean officers. Obedience to foreign officers does 
not appear to come within the scope of a Japanese 
sailor’s idea of his duty. This fact is worthy of the 
attention of officers of the British mercantile marine 
who may contemplate entering the service of 
Japanese steamship companies. 





THE LATE JOHN VIRET GOOCH. 

In the death of John Viret Gooch on the 8th 
inst. at his residence, Cooper’s Hill, Bracknell, 
Berks, there has passed away one of the last two 
or three remaining pioneers in railway locomotive 
engineering. Mr. Guoch had reached the ripe old age 
of eighty-eight years, and had retired from active 
business many years ago—quite forty years since— 
so that to all but a few of the present generation 
of engineers he was unknown, except for the 
excellent work he did and the influence he exerted 
in the evolution of the locomotive of to-day. 
In this connection, indeed, he deserves to be 
remembered with Trevethick, the Stephensons, 
his brother, Sir Daniel Gooch, Brunel, Locke, 
Sinclair, Ramsbottom, Allan, and others who 
need not be named. It was under Locke, when 
at his years of greatest energy and initiative, that 
Gooch served his pupilage, and during part of the 
time, away back in the thirties, he was engaged in 
the construction of the Grand Junction Railway, 
for which Locke was engineer. 

_ In view of Mr. Gooch’s practice in later years, it 
is worth recalling that it was while he was with 
Locke that the great engineer reintroduced into 








favour the outside cylinder arrangement. The 
Grand Junction Railway was opened in 1837, and 
the first locomotives had inside cylinders ; but 
when it became necessary to refit the engines, the 
cylinders were placed outside, so that by 1851 this 
type became the standard locomotive of the line. 
Gooch was occupied on this work, and continued it 
during the three years he occupied the position of 
resident engineer on the Grand Junction Railway. 
Early in the forties he became resident engineer on 
the London and South-Western Railway, and fer 
ten years had entire charge of the locomotive depart- 
ment. He resigned this position to serve in a similar 
capacity for the Eastern Counties—now the Great 
Eastern—Railway, retiring, as we have said, over 
forty years ago. 

It is scarcely necessary to recall that during his 
later years on the South-Western Railway, and 
the earlier years of his services on the Eastern 
Counties Railway, controversy was active as to inside 
and outside cylinders, and as to the relative advan- 
tages of great deadweight, as compared with light, 
locomotives. Most of the heavy railway haulage was 
done then by engines having inside cylinders, and 30 
tons was by no means an uncommon weight—we refer 
to the year 1849 particularly ; but Gooch held the 
view that engines with large driving wheels, on 
which the weight was equally distributed and was 
comparatively light, gave results as good, both as 
regards economy and speed, as could be realised 
with the heavier locomotives then more largely in 
vogue. With this arrangement he combined the 
outside cylinders, inclined to clear the leading 
wheels, which were thus placed behind the cy- 
linders, the drivers being before, and the trailers 
behind, the firebox. The original South-Western 
locomotives made in 1858 had inside cylinders, the 
first. outside cylinders being applied by Gooch in 
1843, and this engine had 6 ft. 6 in. driving wheels 
—the first engine with drivers over 6 ft. (except 
Dr. Church’s 6 ft. 24 in.), to be run on a rail- 
way of 4 ft. 8} in. gauge. Within a few years, 
too, he increased the size of his express-engine 
driving wheels to 7 ft. Their success was marked, 
for they ‘‘struck a mean” between the very light 
locomotives which William Bridges Adams built 
for some of our lines about this time, and 
the much heavier types. The former, in fact, 
known as the ‘‘Express,” never came within the 
range of practical application, whereas Gooch’s de- 
sign, especially as embodied in the ‘‘ Snake ” class, 
and subsequently developed in the tank engines 
built by him when on the Eastern Counties Rail- 
way, for working the Tilbury traffic, had a perma- 
nanent influence on later locomotive practice. In 
fact, the ‘* Lady of the Lake” class, and some of 
the best known of the earlier express types on the 
Caledonian Railway, decidedly had their origin in 
Gooch’s designs. 

Gooch’s ‘‘ Snake” class was, in fact, a famous 
type in the earlier days of our locomotive practice. 
The original engine built by Gooch when on the 
London and South-Western Railway was a six- 
wheeled engine with driving wheels 6 ft. 6 in. in 
diameter, and leading and trailing wheels 4 ft. 04 in. 
in diameter, the wheelbase being 12 ft. 84 in., and 
the total weight in working order only 19 tons. It 
is noticeable that of this weight only 6 tons rested on 
the drivers, while the load on the leading wheels was 
8 tons. In the tank engines subsequently built, and 
to which reference has already been made, the 
addition of rear tanks and the extension of the foot- 
plate, gave a better distribution of the load. The 
‘*Snake” had cylinders 14} in. in diameter with 
21 in. stroke, and the slide valves were fitted with 
backplates arranged to admit steam through the 
valves as well as past the ends as usual, the effect 
of double ports being thus obtained. There were 
also other special features about the ‘‘ Snake ;” 
the pumps were driven by eccentrics forged solid 
on the driving axle, the firebox was fitted with a 
mid-feather made of corrugated plates, and the boiler 
was fitted with Gooch’s combined pressure indicator 
and safety valve, which was the predecessor of 
the modern pressure gauge. This indicator con- 
sisted of a short brass cylinder of 1 square inch area 
fitted with a piston loaded by a helical spring. The 
steam pressure acted on the underside of the piston 
and forced it upwards, the pressure being shown by 
a finger on the piston-rod moving against a gradu- 
ated scale. On the piston being raised above a 
certain distance it uncovered a port through which 
the steam could escape, the arrangement thus con- 
stituting a safety valve. The ‘‘Snake,” we may add, 
had 12.4 square feet of grate surface, 8984 square 


feet of heating surface, and the boiler pressure was 
80 lb. During some trials of the engine made in 
September, 1848, on the South-Western Railway 
with a train weighing 17} tons, the engine attained 
an average speed of 51} miles per hour, excluding 
stoppages (or 41.4 miles per hour with stoppages 
included), on a consumption of 23.2 Ib. of coke 
per mile, the water evaporated being given as 
8.9 lb. per pound of coke. 

We have already referred to the tank locomotives 
built by Gooch for the Tilbury traffic. These were 
successively built in three different sizes, with 
1l-in., 12-in., and 14-in. cylinders respectively, the 
boilers being also successively enlarged. Of the 
second-sized type, which had 12-in. cylinders with 
22 in. stroke, and which weighed in working order 
23? tons, of which 9 tons rested on the drivers 
(6 ft. 6 in. in diameter), some trials were made 
in 1853 between London and Norwich, when it 
was found that the water evaporated per pound 
of coke was 8.5 lb., and the consumption of coke 
per mile from 15.1 Ib. to 15.5 Ib. e train load 
was 45.6 tons, and the mean speed—including eight 
or nine stoppages on the 259 miles run—about 37 to 
374 miles. phat cases, however, with a train of 
68 tons, speeds of 46 and 43.3 miles an hour were 
obtained, the steam pressure being 105 lb. and 100 Ib. 
instead of 84 1b. These results, even in the light of 
the 47 years’ progress since made, are distinctly satis- 
factory ; although after all experience went to show 
that, while there might be commercial advantage 
in the diminution of relative weight, the light loco- 
motive as an engine worked at a decided disad- 
vantage, and that in proportion to the effective 
horse-power exerted, the larger sizes, if they had 
equally good design, structure, and management, 
worked at a less cost for fuel, repairs, and attend- 
ance than the light engines. 

In Mr. Gooch we had another instance of com- 
mercial success prematurely robbing engineering 
science of an able and experienced worker, for he 
did little practical work during the past forty years, 
enjoying country life in his Berkshire home. While 
engaged in the work of railway locomotion he applied 
himself diligently to his business, and althou fh he 
became a member of the Institution of Civil Engi- 
neers in 1854 he only spoke on two occasions, 
once on his favourite subject of light versus heavy 
engines, and again on the treatment of water to suit 
it for locomotive use, giving results of the experi- 
mental use of many chemical solvents. By those 
who knew him his memory will be cherished, and for 
his services to locomotive engineering he will always 
be respected. 





NOTES. 

Tue NaratHa TANK VESSELS ON THE VOLGA. 

Tue tank vessels employed in carrying naphtha 
in the Kasan district, from Rybinsk to the 
mouth of the Volga, with all the tributary 
rivers except the Oka, were counted last winter, 
and comprised 1594 wooden vessels and 82 iron 
vessels, making a total of 1676. The life of the 
wooden vessels is reckoned at seventeen to eighteen 
years. In 1895 the age of them was ascertained, 
and it was found that 25 per cent. were between 
one and five years, 26.4 per cent. between five and 
ten years, 26.7 per cent. between ten and fifteen 
years, 18.3 cent. between fifteen and twenty 
years, and 3 per cent. over twenty years. The 
maximum life of the iron tank vessels is put at fifty 
years, the minimum at twenty years, although twelve 
years are looked upon as the probable life of very 
shallow and thin vessels. There are not any 
vessels which have seen fifty years’ service, the 
oldest being built in 1863. fe the year 1895 the 
age of the iron vessels was as follows: From one 
to five years, 42 ‘per cent. ; from five to ten years, 
19 per cent. ; from ten to fifteen years, 23 per 
cent.; from fifteen to nineteen years, 12 per cent. 


British GOVERNMENT COMMERCIAL AGENTS 
AsroaD: AN EXPERIMENT. 

We have had cause to refer, time and again, to 
the small service rendered by our consular service 
for the advancement of commerce, and particular! 
to the fact that the information obtained throug 
this channel at great cost was available by other 
nations as soon as it was utilisable by British firms, 
because it was published broadcast. The alterna- 
tive was suggested of submitting all reports first to 
Chambers of Commerce ; but the Government have 
decided on another course, which will continue as 
an experiment for two years. Thus agents have 








been appointed for Russia, Switzerland, United 
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States, and Central America, and these British com- 
mercial agents in each of these countries will be at 
the call of any firm who desires information on any 
subject. They will inquire into the bond fides of 
contracts or the financial status of firms, report on 
trade processes, and conduct just such investiga- 
tion as a special agent of a firm would prosecute. 
Of course, charges would be made for such special 
services, and it is quite possible that there will be 
objections raised to this innovation ; but we think 
that information of a commercial nature is usually 
valued at what it costs, and that when a firm makes 
a special inquiry and gets special information on 
the lines suggested, the fees will not be looked 
upon as winon - om Thus for ordinary inquiries 
5s. has to be paid ; for inquiries involving reports 
as to trades, a guinea ; and for extended inquiries, 
the charge, to be determined by the ambassador or 
minister, is not to exceed five guineas. If journeys 
are undertaken, the railway charges are to be paid, 
and a guinea a day for the agent’s services, half-a- 
guinea for every broken day, and a guinea per night 
for subsistence. The amount of fees can be ascer- 
tained in advance by reference to the Embassy or 
Legation. The agents will also watch and report 
in ordinary course on the commerce, industries, 
and products of special districts. 


ConTINENTAL Mecuanicat InpusTRY. 

The experience of the famous Krupp, of Essen, 
affords a remarkable illustration of the progress of 
European mechanical industry during the last 85 
years. The Napoleonic wars which devastated the 
Continent for nearly a quarter of a century were 
brought to a close in 1815 ; and since then Western 
Europe has enjoyed almost unbroken peace, with 
the exception of the terrible episode of the Franco- 
German War of 1870-1. The result has been that 
mechanical and metallurgical industry has made 
astonishing strides. Krupp, of Essen, set to work 
in 1832 with a small foundry, employing nine men. 
In January this year the pay rolls of the company, 
into which Krupp has long since blossomed, showed 
that 41,750 persons were employed by it, of whom 
25,000 were at work in Essen. The Krupp works 
consumed in 1895 more than 1,000,000 tons of coal 
and coke, and the consumption has gone on in- 
creasing year by year. The quantity of water and 
gas consumed by the company is larger than 
that of the whole city of Dresden, although 
Dresden comprises 340,000 inhabitants. The 
Krupp works have 3000 tools and machines 
driven by 458 steam engines, making up an aggre- 
gate force of 36,650 horse-power. No less than 
50 miles of railway are laid down in the Krupp 
works, and upon this mileage 36 locomotives are 
employed, while the average number of trucks upon 
the line is 1300. The Krupp Company owes these 
marvellous results not am 2 to the security of a 
prolonged peace, but also to the accumulation of 
German capital and the increase of German popu- 
lation. German labour and German capital have 
not only multiplied at home, but have overflowed 
into all the leading countries of the world ; and 
as German commercial and social relations have 
been extended, the great Krupp business has grown 
also. The Krupp works have, at the same time, 
been directed with remarkable intelligence. No 
doubt the surrounding conditions have gradually 
become increasingly favourable, but Krupp and 
his associates are entitled to the credit of having 
turned these conditions to the utmost possible 
account. 


ProposeD New CentRaL PassENGER RatLway 
Station, COPENHAGEN. 

At the competition for plans for the new Copen- 
hagen Central Passenger Railway station, 21 pro- 

sals and plans were sent in from engineers in 

enmark, Sweden, Norway, and Germany. No 
first prize was awarded, but a second prize with an 
extra sum added, was awarded to the plan of the 
city engineer, Mr. Ambt, of Copenhegen; an 
additional second prize and several third, fourth, 
and fifth prizes were also given. Mr. Ambt points 
out the unusually large development of Copen- 
hagen since the building of the first railways in 
Denmark. He proposes to remove the central station 
from its present site to one south of the important 
Vesterbro thoroughfare, and to connect the pre- 
sent east station with the new station by a railway 
along the boulevards. The necessary area for this 


arrangement has, fortunately, been kept available. 
The Boulevard Railway can either be built as an 
= low level line, or, if preferred, as a com- 
ple 


te underground railway. An _ intermediate 





station in this boulevard line might be constructed 
for the local traffic. Another local station is re- 
commended north of the east station, and se te 
local lines between Hellerup and Klompenborg. 
Towards the south, connection with the south line 
and the west line is effected at Hordoore, from 
whence direct communication with Kége by a new 
railway might with advantage be brought about. 
The main building of the central station is to face 
the Tivoli; the structure over the rails is to 
be somewhat light, with a large central hall. 
The north side is to have ample accommodation 
for booking, luggage, superintendent’s offices, 
baths, lavatories, &c. The waiting rooms are 
to be on the south side, and between the 
two, staircases lead to the platforms. The two 
upper storeys are intended for offices. The 
expenditure is calculated at 21,700,000 kr., or 
about 1,200,0001., of which about 500,000]. refer 
upon the central station. The total area required 
amounts to about 1,600,000 square feet, of which 
the greater portion belongs to the Copenhagen 
Corporation, some to the State, and about one- 
third to private individuals. The removal of the 
main station from its present site, of one or two 
other stations, and the abandonment of some 
existing railway lines, will, however, make avail- 
able for building or other purposes about 2,000,000 
square feet. 


THe PRorTecTIvE VALUES OF Ort AND ENAMEL 
PaInTs. 


An interesting contribution to our knowledge as 
to the efficiency of various protective coatings 
for steel or ironwork is to be found in a paper 
contributed to the Proceedings of the Engineers’ 
Club, Philadelphia, by Professor A. H. Sabin. 
The experiments were more especially directed to 
a comparison of the relative values of ordinary 
oil paints, and of the so-called varnish or enamel 
paints, and the results showed conclusively the 
marked superiority of the latter. About 300 plates of 
sheet steel were carefully cleaned free from all 
rust and scale, and were then covered with three 
coats of the paints or enamels to be tested. 
One-third of these plates were sunk for two 
years in a fresh-water lake near Boston, 
another third were suspended from a float in 
sea water at New York Navy Yard for a similar 
time, and the remainder in sea water at Norfolk 
Navy Yard, Virginia. As stated, the enamel paints 
proved much better than their competitors, and 
this superiority was particularly marked in the case 
of enamels which had been subjected to the baking 
process. Some of them were absolutely unaffected 
by their long immersion. The character of the 
pigment mixed with the paint appeared to influence 
the result but little, the one exception being 
the red lead which proved much the best of the oil 
paints. The distinction between an oil anda varnish 
or enamel paint is explained by Professor Sabin as 
follows : An oil paint is made with raw linseed oil, 
to which is generally added a drier. The linseed 
oil is extracted by pressure, and purified by stand- 
ing in a cask for two to three months. A paint made 
with this ‘‘raw” oil will dry in about five days, 
but as this is too long for convenience, a drier is 
generally added, though the resultant film suffers 
thereby. The best drier is ‘‘ boiled oil,” which 
is made by heating linseed oil in a kettle, and 
adding 4 lb. of lead oxide and a little man- 
ganese dioxide to every gallon of this oil. Lead 
linolate is thus produced, and is thinned whilst 
still hot by adding raw linseed oil. The boiled oil 
thus produced is stated to be rather better than the 
product obtained by older methods of manufac- 
ture. The paint is made by stirring in the pig- 
ment, which should be as finely ground as possible, 
and for the best paints, the resultant mixture is 
passed through burrstone mills before packing. In 
enamel paints the vehicle is a varnish produced from 
linseed oil and various resins. The plan followed 
is to place about 100 lb. of resin in a large 
flat-bottom kettle, which is then run over 
a very hot coke fire. In about half-an-hour 
the resin is melted, about a quarter its weight 
having been lost in the process. Refined linseed 
oil, heated in a separate kettle, is now run in, and 
the whole mixed with constant stirring. The 
amount of oil thus added varies with the character 
of the varnish needed. The less oil, the higher the 
gloss of the resultant varnish, but the more brittle 
it will be. For indoor work as little as 9.6 imperial 
gallons are added per 100 lb. of resin, whilst 
for carriage varnishes from 20 to 28 imperial gallons 


of oil are used. After the oil is added, the kettle 
is replaced on the fire and maintained at a tem: 
perature of from 400 deg. to 500 deg. Fahr. for 
several hours. Samples are tested from time to 
time till the desired result is attained, when the 
kettle is removed, and the varnish thinned down 
with turpentine, or for cheap work with benzine, 
so that when cool it will be thin enough to work 
with the brush. Spirit varnishes, such as shellac, are 
of an entirely different nature. One of the plates 
tested at Boston was protected with shellac varnish, 
and though the shellac was bleached by the im- 
mersion, the protection proved efficient. In sea 
water, however, shellac varnish will not last a 
week. The enamel paints are made by adding 
pigments to the oil varnishes just described. This 
addition considerably increases their durability, 
though the plain varnish, without any admixture of 
pigment, appears to form a better protective covering 
than any oil paint. Professor Sabin has also called 
attention to the excessive thinness of the coating 
which is expected to protect iron from corrosion for 
prolonged periods. Films measured by him pro- 
duced by two good coats of paint proved to range 
in thickness from 5}, in. to gq in. 
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The Naval Annual, 1900. Edited by Joun LryLanp. 

Portsmouth: J. Griffin and Co. 

The ‘‘ Naval Annual” appears this year under the 
direction of another editor. Mr. T. A. Brassey— 
or, as we should say, Captain Brassey— having been 
appointed to raise and take command of the Sussex 
Company of Imperial Yeomanry for active service 
in South Africa, it became necessary some one else 
should undertake the editorial duties he has carried 
out during the last ten years. The ‘‘ Annual” 
could hardly do otherwise than suffer by the 
absence of its guiding spirit; but we may say at 
once that Mr. John Leyland, who has undertaken 
the work, is to be congratulated upon having 
brought out the volume in such good form. There 
are the usual features to which we have become 
accustomed ; the four parts dealing with the dif- 
ferent branches of those things which appertain to 
the Navy. Part I. is sometbated by Commander 
C. N. Robinson, Commander R. H. S. Bacon, 
R.N., and Messrs. J. R. Thursfield, G. R. 
Dunell, and David Hannay, an anonymous con- 
tributor, and the Editor. Part II. consists 
of the useful lists of ships, and is contri- 
buted by Commander C. N. Robinson and the 
Editor ; whilst Mr. F. K. Barnes has again taken 
= supervision of the plates in the absence of 

. Barnaby, who is making a voyage round the 
world. Part ITI. is, it need hardly be said, under 
the charge of Captain Orde Brown ; and Part IV. 
consists of the usual republication of various official 
documents and cther papers. 2 

It is unnecessary for us to repeat what we have 
said so often about the value of this publication. 
How much of the popularity, and the consequent 
increased efficiency of the Navy, is due to the 
14 volumes of the ‘‘ Annual” that have already 
appeared, it is impossible to decide; but it must 
be remembered that, not only is the publication 
influential through the medium of its wide circle of 
readers, but it is furthermore of value in giving to 
writers in the Press, and others, a ready source of 
information which enables them to write with 
assurance and an appearance of technical know- 
ledge that is often _— impressive. That the 
information is generally trustworthy is creditable 
to the editor and his contributors. If it is not in- 
variably accurate in all the multitudinous details 
involved, that is no more than is inevitable in a 
work that deals with a vast public subject, without 
official help from the Government department 
which alone is the complete repository of the 
records of the Navy. It isin the nature of things 
that one does not discover omissions or misstate- 
ments ina work of this nature—we are referring 
more especially to the tabulated matter—so much 
in the course of reading it for review as in the course 
of reference. The principal lapses we have noticed 
in the past have been the inclusion of vessels in the 
Tables that have ceased to exist, or have been per- 
manently taken out of service. 

We have one other criticism to make. The 
‘*Naval Annual” not only gives a record of the facts 
of the year, but aspires to lead public opinion. For 
this purpose the editor summonses to his aid contr!- 
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jects with which they deal. It could be’ wished 
that these gentlemen would be a little bolder and 
more outspoken in their criticisms. It may be 
that everything is for the best in the best of all pos- 
sible Royal Navies, but until we are assured of the 
fact it is a hazardous position to take up. Admira- 
tion for the personnel of the Navy, and for the 
rofessional staff at the Admiralty, as well as at the 
yal Dockyards, is so often expressed in these 
columns that we are sure our motives will not be 
misunderstood when we say that a little stiffening 
of the critical faculty would be a good thing in the 
‘¢ Naval Annual.” 

We have recently had so serious a proof of the 
enervating effect of optimism applied to the sister 
service, that, if we are wise, we shall carefully and, 
perhaps painfully, consider whether the Navy is 
quite that faultless wave-ruling instrument it is 
described by First Lords, music hall patriots, and 
picturesque leader writers. 

The book commences with a record of the ‘‘ Pro- 
gress of the British Navy,” by Commander Robin- 
son, who tells us that ‘‘the British standard of 
strength by sea is relative to something which 
depends on the action, actual or proposed, of 
others ;” and that ‘‘regarding the naval horizon 
from this standpoint, it has to be confessed that 
the prospect is not altogether so clear as could be 
wished ”—in other words, ‘‘ Look out for squalls !” 
The chapter on ‘‘ The Progress of Foreign Navies,” 
which used to be written by the late Mr. Wey], 
has been undertaken by Mr. Leyland, who gives a 
painstaking record of what has been chronicled of 
the transactions abroad. The next chapter on 
“Comparative Strength” is also from the present 
Editor's pen. 

The special feature inthis year’s ‘‘Annual” is 2 
chapter on ‘‘ The Tactics of Fast Craft,” by Com- 
mander R. H. S. Bacon, R.N. It will be re- 
membered that the author, as a lieutenant, dis- 
tinguished himself in the manceuvres of a few 
years ago in torpedo-boat attack. His chapter 
however, is by no means confined to the handling 
of the mosquito fleet; for by the term tactics of 
fast craft, he does not mean ‘‘any particular vessels 
from battleship to torpedo-boat, but merely the 
tactics that any ship or boat not in the line of 
battle may have to employ when her speed is 
superior to that of heropponent.” There is a great 
virtue in torpedo craft that is evident from this 
chapter. It is the respect they engender in the 
breasts of executive officers for the engineering de- 

rtment. The first of the author’s ‘‘ two maxims ” 
is, ‘‘ that every care of the machinery and boilers 
should be studied, and speed never unnecessarily 
forced, and the engine-room given every possible 
notice of large changes of speed.” No one can get 
far away from the machinery department in a 
torpedo craft. The other ‘‘maxim” is not plea- 
sant to contemplate. It is that ‘‘the warfare of a 
class whose defence may vanish as rapidly as the 
explosion of @ magazine, is one of great danger, 
and that whenever these vessels are used, the Ad- 
miral should be prepared for their loss.” Literally 
that, of course, isa truism of any species of war- 
fare, but the author means a little more than this. 
Later on he says : 


_ ‘As surely as one battleship would be sacrificed in 
single duel with another (in which, whatever might be 
the outcome in the bitter end, both must temporarily for- 
feit their services to the Navy for some considerable time), 
as surely as such duels are to the advantage of one side or 
to the other, so surely it may be of advantage to risk 
ships, not mere boats, of a less-required class even to 
annihilation to deal a blow and restore the balance in 
vessels of a more needed type. . . . Vessels will have to 
be deliberately sacrificed and lost for objects worthy to 

attained; and the man who orders a vessel on a 
course from which there is most probably no return, must 
do so with no hesitating half-saving orders, which most 
probably ruin the whole plan.” 


The author has done well in bringing forward 
this ‘‘ new possibility” in naval warfare. With 
the results of the Belleisle experiments fresh in 
our minds, it brings home very vividly the accumu- 
lated horrors of modern naval warfare, in which 
large bodies of men will be ordered to almost cer- 
tain destruction for the good of the cause. No 
Prospect so terrible has existed in the whole his- 
tory of warfare ; still, we may be sure that officers 
and crews, having made their bargain with the 
country, will not avoid the reckoning, terrible as it 
may be, if ever the day arrive, which, in all fervour, 
we say ‘‘ God forbid ! ” 

Mr. J. R. Thursfield renews his comments on 
the Naval Manceuvres after a year's intermission, 





discussing and criticising at some length the pro- 
ceedings of the Admirals. As will be remembered, 
fog was the prominent feature, but, under the 
experienced guidance of the author, those inclined 
to follow such exercises will see that there was a 
good deal to be learned from last summer's 
manceuvres, in spite of the barren results that 
seemed to follow at first glance. He points out 
that though Admiral Rawson, as events proved, 
made a fatal choice in searching again the area 
which had been imperfectly searched in the fog, 
yet “‘with the data before him it was not perhaps 
an injudicious choice—not such a choice as Vil- 
leneuve made when having the opportunity of 
crushing Cornwallis off Brest, and joining hands 
with Ganteaume, he turned away and took 
refuge at Cadiz. It was rather such a choice 
as Nelson made when he judged wrongly the 
Villeneuve had gone to Egypt, and decided to 
go thither in pursuit.” For our own part we do 
not quite follow the parallel ; but if our Admirals in 
war time will only err in company with Nelson they 
need have little fear of the enemy, whilst, so long as 
newspapers send representatives to the manceuvres 
at once so courtly and so well informed as Mr. 
Thursfield, they need have little fear of that oft- 
times dreaded foe of peace-time, the newspaper 
correspondent. 

The following chapter is on ‘‘ Marine Engineer- 
ing,” and is, as usual, contributed by Mr. G. R. 
Dunell. The writer opens with the—just now— 
inevitable reference to ‘‘the outbreak of hostilities 
with the Boer Republics,” the ‘‘ resourcefulness 
of the sea service,” and the—at all times—appro- 
priate remark about the ‘‘dependence of the 
country for existence in a Navy in which there is 
much engineering.” Considering that modern war- 
ships are nothing but ‘‘ boxes of machinery ” from 
stem to stern, the writer might better have said, 
‘*a Navy which is all engineering ;” for hulls, 
guns, and torpedoes are just as much engineering 
as the engines and boilers themselves. Floating 
machine-shops. H.M.M.S. From the higher 
plane of his opening paragraph the author plunges 
at once into the vortex of the boiler problem. e 
do not question his facts, for they are taken chiefly 
from our own pages; neither do we question his 
conclusions, because, like the British Fleet on a 
memorable occasion, they do not appear to be yet 
in sight. A leaning, however, is discernable 
towards small-tube boilers rather than to the 
Belleville form. The case of the Diadem’s boilers 
he says is ‘‘not encouraging,”—a felicitous non- 
committal phrase; and he appears particularly 
unhappy on account of the check valves that are 
peculiar to that type of steam generator, in which 
‘*the passage for water and steam, i e., the element 
or generating tubes, is long and tortuous, so that 
the natural circulation once checked is very difficult 
to start again.” 

In regard to the policy of adopting the Belle- 
ville boiler for ships of the Navy, we are at 
one with the writer in the ‘‘ Annual” that some 
change was necessary from the ordinary shell boiler 
of the design fitted in Her Majesty’s ships, and 
the Belleville boiler was the only water-tube boiler 
of which there existed experience for large ocean- 
going ships. Thechief feature that remained to be 
settled was that of durability, and this could only 
be proved by a sufficiently lengthened period of 
practical experience. It is quite possible that a 
certain lack of durability would be permissible if 
other advantages were manifest, as was undoubtedly 
the case; but that view would only be sound up 
to acertain point. Supposing the pitting of tubes 
to be due, as is maintained by some, to the inefli- 
cient circulation in the Belleville boiler, and per- 
haps other types with large tubes, then the time 
for a trial of the further extension of the small-tube 
boiler to larger ships has undoubtedly arrived. 
Failing their success we see no alternative but a 
recourse to mercantile practice of larger-diameter 
tubes with more water space between them than in 


the Navy boilers that failed. That would mean | pared 


additional weight for a given area of heating sur- 
face, but the whole virtue of shell boiler design 
does not consist of crowding in heating surface, 
oblivious to the fact whether such surface is, or is 
not, effective in safely generating good, fairly dry, 
steam for engines to use. We are yet on the 
threshold of the Navy boiler problem ; but it is 
well always to remember that practically no shell 
boilers are being placed in warships of the big 
navies of the world. 

Mr, Dunell discusses the Bullfinch disaster at 





some length, and then devotes several pages to the 


question of auxiliaries, in the course of which he 
quotes the views of Admiral Melville unfavourable 
to electric distribution for this p . He con- 
cludes with a brief reference to the Paina! steam 
turbine, giving two illustrations of the Viper and 
her machinery taken from our pages. 

The re two chapters in the first part of 
the volume are devoted to ‘‘The Recent Discussion 
of Naval Training,” the author being anonymous ; 
and on ‘ Naval Brigades,” by Mr. David Hannay. 
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Gotp.—The Transvaal War has, of course, caused a 
great contraction in our gold imports. The receipts of 
gold from South Africa in May were only 2000/., as com- 
aa with 1,747,406/. in May, 1899, and 1,762,449/. in 

, 1898. The aggregate imports of gold from all 
uarters in May were 2,165,009/, as com with 

538,5567. in May, 1899, and 8,241,182/. in May, 1898. 
In the five months ending May 31 this year gold was im- 

rted into the Uni Kingdom to the extent of 

0,820,993/., as compared with 11,926,4077. in the corre- 
sponding period of 1899, and 22,572,8177. in the corre- 
—_e period of 1898, British South Africa figured in 
these totals for 81,346/., 7,639,780/., and 6,984,746/. re- 
spuninny The imports of gold from British India in 
the first five months of this 
compared with 628,814/. an 
receipts from Australasia were 2,022,263/., as compared 
with 1,820,240/. and 2,934,192. The imports of gold from 
Germany to May 31 this year were 2,171,660/., as com- 

d 3,206,176/.; from France, 
1,602,2017., as compared with 553,281/. and 3,037,1820. ; 
and from the United States, 2,577,278/., as com 
with 5965/. and 30,206/. The exports of gold from the 
United Kingdom in May were 786,886/., as com 
with 1,288,8527. in May, 1899, and 1,598,9712. in 
1898, The aggregate exports in the five months endi 
He A 31 this year were 5,302,127/., as compared wi 
9,746,2297. in the corresponding period of 1899, and 
14,398,6052. in the ing period of 1898, It will 
be seen that the exports have considerably declined 
this: year; this is explained by a greatly diminished 
movement of gold from this country to y and the 
United States, 


ear were 225,194/., as 
652,762/., while the 


ys 





792 


ENGINEERING. 





[JUNE 15, 1900. 





RAILWAY ACCIDENT. 
CoLLision AT WORTLEY JUNCTION. 

Tue slight collision which occurred at Wortley Junc- 
tion, near 8, on March 29 last, is of interest mainly 
as showing how excellent signalling arrangements and 
good discipline of the staff may fail to prevent accident 
owing to the temporary failure of the human element. 
In one of his Breakfast Table series, Oliver Wendell 
Holmes refers to a calculating machine as too stupid to 
make a mistake, and so long as it remains impossible to 
entirely supersede the reasoning element in routine rail- 
way work, so long will accidents occur, even with the best 
plant and the most careful staff. In the present instance 
the driver saw a si lowered which he admitted he knew 
belonged to the down outside line, whilst his train was 
standing on the down inside line. For the moment he 
forgot the latter circumstance, and accepting the signal as 
intended for himself, went forward. He had not gone far 
when he realised his error, but was unable to stop his 
train before fouling the junction of the two lines a short 
distance further on, and this brought about a collision 
with a passenger train coming up on the down outside 
line. The damage done was fortunately almost confined 
to the rolling stock. 








THE PATENTS EXAMINATION QUESTION. 
To THe Eprror or ENGINEERING. 

S1r,—The conclusion from your article of the 8th inst. 
appears to be that the Patent Office should examine, but 
should not make public report. With some experience 
of patents at home and abroad, I venture to agree with 
the first part of this conclusion, but not with the second. 

Granted that an adverse report would diminish the 
value of a patent, and that examiners blunder; but, if 
reasons for the report are given in detail, blunders and 
all, the report would not diminish the value of the patent 
much more than it deserved, whether the report were wise 
or foolish, and, per contra, the official report of even a 
moderately thorough search would be of very great com- 
mercial value to the patentee in seeking licensees. 

You speak of capitalists being averse to interesting 
themselves in a patent of which even a remote implica- 
tion of official doubt existed. But does not every sen- 
sible capitalist assume complete official doubt now? In 
fact, he has to satisfy himself without any help whatever 
from officials. A report, with reasons given, would 
helpful both to the capitalist and to the patentee. Either 
the licensee has to incur the great expense of a search, 
and that expense often prevents him even entertaining 
an offer of license, or the patentee (even though he has 
thoroughly satisfied himself by his own research and 
knowledge) has to obtain a search and report from a 
patent agent at great expense ; and in the latter case the 
report is liable to be doubted or regarded as biassed in 
favour of the man who paid for it, and so may require to 
be made over again. 

An official report would, at least, be free from these 
objections ; and I very much doubt if there is any reason 
why an official report should not be quite as free from 
error as that made by a patent agent. Of course, it will 
be said the Patent Office cannot go to unlimited expense; 
but the facilities for examination in the United States 
Patent Office are so much greater than those 
by any private agent, that a moderate expense in the one 
case is equivalent to a large expense in the other. As to 
relative intelligence, why should it not be conducted by 
the very same class of men? The defect of the United 
States examiners is ignorance, and is probably due to the 
manner of their appointment. Why need we imitate 
this? If official examination is instituted, it must pre- 
sumably diminish (temporarily) the private search work, 
but the gentlemen now employed in that work, if com- 
petent for it, are the nae men which the new department 
of the Patent Office should secure to start the department, 
so there is no reason why they need be at a loss for work 
or the department at a loss for a certain number of com- 
petent examiners. If they are not competent, the public 
is evidently benefited by their supercession. 

As to the injury which may be done to a patentee by 
an erroneous report, in cases which have come before me, 
the objections made by the examiners were frequently so 
obviously irrelevant that they would have very little 
weight with any one understanding the subject matter. 
When this was not the case, or when a probable licensee 
is also ignorant, the remedy isobvious. It is a far simpler 
and less costly matter for the licensee to obtain a report 
on the official report from a patent barrister, in whom he 
has confidence, than to obtain a search de novo. The 
Patent Office might reasonably assist patent barristers in 
such work by making accessible to them all the detail on 
which the official sapent was founded. 

It may be said that if the official report were made 
only to the patentee all those objects would be equally 
attained. But if it is known that a report has been made 
the patentee could not refuse to show it to a customer, 
except at cost of its being assumed to be a bad report, so 
that the cases in which non-publication would make any 
difference, are solely the cases in which a man wishes to 
conceal from a rival a possible weakness in his patent. 
Is such a case one for protection by the machinery of the 
Patent Office? Surely it is rather the other way. The 
rivals have some right to be informed. 

In fact, the true principle to follow is the greatest pos- 
sible openness. Follow out the suggestion of the name 
** Patent,” conceal nothing. _ 

It is certainly true that official examiners have hitherto 
been far too fallible to make it reasonable to allow them 
to refusea patent, or even to ise a patentee as 


by the National Association; and to grant them 


such power implies a degree of infallibility greater than 
we can expect at any time. 


But we can, if we choose, 





obtain men competent to make a report of great value 
equally to the poy and to the patentee and to the 
licensees ; and if we do not allow him to give himself 
airs and pronounce any opinion without giving full reason 
for it, with chapter and verse exactly quoted, the utmost 
possible harm he can do at his worst is much less than 

the good he will do in the ordinary course of his work. 
Yours faithfully, 
H. D. Prarsat1, M. Inst. C.E. 

21, Parliament-hill, Hampstead, London, N.W., 
June 11, 1900. 





FORESHORE PROTECTION. 
To THe EpiTor OF ENGINEERING. 

Srr,—With reference to groyning, I do not think the 
advocates of special systems of groynes usually sufficiently 
bear in mind the many factors which govern the form of 
the foreshore, such as the force of the waves, the direc- 
tion from which they come, the material and size of 
such material of which the foreshore is composed, 
the quantity of drift, range of the tide, position with 
regard to shelter, prevalent winds, the effect of sea walls, 
and many other things. Nature knows no rest and her 
law is incessant c' If the foreshore is an elliptical 
curve to-day, it -will peakably a couple of straight lines 
or a segment of a circle, or a combination of the two, to- 
morrow. It is seldom two days alike. Where the 
natural protection of the shore is shingle, as at Hastings, 
groynes suitable for flat sandy foreshores, are quite 
useless. It is quite easy to raise the low-water sand or 
grit, afew feet by means of faggots placed in rows run- 
ning in a suitable direction. But it is quite a different 
matter to form a permanent shingle bank. This means 
collecting a shingle bank some 20 ft. in height, and the 
groynes must be suited to a tidal range of some 24 ft. 

Groynes, of the types built by Mr. R. F. Grantham, 
at Lancing, by Mr. C. L. Morgan, near St. Leonards, 
and groynes built on Beard’s contour system, would be 
useful at Hastings. The last is a combination of a high 
and low groyne with the object of doing away with scour 
out on the lee-side, and it has been successful in protect- 
ing land, lying below the level of the sea, from encroach- 
ment, between Bexhill and Eastbourne. It seems to 
allow the beach to accumulate on the lee-side of the 
groyne, which is, no doubt, an essential point, in such 
places, where there is no seawall or cliff, and the groyne 
stands alone. 

Fifty years ago there used to be a considerable number 
of long low groynes near to Pevensey ; but, as they were 
found useless, they were cut down ; and lately, at East- 
bourne, they tried some low, long groynes, but they have 
now returned to the old system. It is a mistake to sup- 
pose the water is getting deeper towards the Hastings 
wall owing to erosion near the sea ends of existing ape 
The difficulty is with the shingle, as the supply from the 
westward is lessened by large landowners selling the 
shingle from the foreshore. This ought to be stopped by 
the proper authorities, as it is a great evil. 

Yours faithfully, 
TRAVELLER. 





ELECTRICAL CONDENSERS. 
To THE EpITorR OF ENGINEERING. 

Srr,—While looking over the columns of your issue of 
May 4, I became greatly interested in an account therein 
contained (page 590) of the difficulties encountered—and 
overcome—in connection with the designing and building 
of electrical condensers now playing their t in the 

roduction of the unique electrical effects displayed on the 
Sade of the Palais de l’Electricité at the Paris oo 
tion. Having myself trod the same thorny path, the diffi- 
culties enumerated had quite a familiar ring, and recalled 
to me numerous experiences with ‘‘busted” and “‘ bust- 
ing ” condensers, gained long anterior to the work of the 
French gentlemen, and while engaged assisting in the de- 
velopment of condensers for use with the high-tension 
apparatus of Professor Elihu Thomson exhibited at the 
World’s Fair, Chicago, in 1893. 

Every kind of material that at all suggested itself as fit 
for use wa3 given a trial, liquid, as well as solid dielec- 
trics, and the resulting uniformity med ioe mae with 
which most of the materials investigated, when of reason- 
able thickness, ‘‘bust up” was monotonous and depressing. 

The high-tension peperatre of Professor Thomson, it 
will be remembered, threw discharges about 5 ft. long, 
and when in action persistence of vision made a perfect 
torrent of sparks ap; to be in the air at once, The 
quality of the sound emitted was high pitched, rattling 
and ear-splitting, suggesting the cracking of innumerable 
whips. It was an abominable noise. But through it all, 
sooner or later, was pretty certain to be heard the sharp 
crack and sputter of an expiring condenser. Then the 
electrical features subsided a bit and things quieted down. 
Condensers ——— 2 of best quality hard rubber 
.25 in. thick, were broken down with t ease. Glass 
plates .5 in. thick (made up of four re each .125 in. 
thick) were at once exploded. Oils that appeared to 
insulate very well when points, or plates of limited area, 
were approximated beneath the surface, proved worthless 
when used as dielectrics in a condenser having about .012 
microfarad capacity. Not until plates of built-up mica 
were pressed into service did light appear, and then 
trouble vanished. The sheets finally were 15 in. 
square and .075 in. thick ; two of these plates formed the 
dielectrics between each pair of tinf These sheets 
were assembled, 84 in each wooden box, which in len 
and width just contained them. Boxes were then filled 
with high-grade ffin oil, to a point 1 in. or so above 
the top edges of the mica sheets. No trouble was ever 
ex ced in the operation of condensers so constructed. 

The strength to withstand very great electrical stresses 


possessed by this material puts it in a class by itself—it 
no competitor. It was therefore to be expected that 
the same material would be arrived at and employed in 
the construction of the apparatus you describe. Truly 
it may be said that our command of mica renders modern 
electrical developments possible. j 

In the course of. a lecture having for its subject: ‘ Elec- 
tricity at High Pressures,” delivered before the New 
York Electrical Society about 15 months ago by Professor 
Elihu Thomson, reference was le by the lecturer to 
his condensers and-high-tension transformers, dimensions 
and some other data being given. A report of the lecture 
was published by the society, co of which can pro- 
bably be obtained by ad he secretary. 

ing the operation of his apparatus, Professor 

Thomson says, ‘‘these (the condensers) were c by 
a step-up transformer to 30,000 volts and discharged 
across air gaps thtough the primary. An air blast was 
kept blowing on the gaps.” 

The greatest distance at which it was possible—on 
account of the construction—to set the terminals was 
64 in., which was crossed with ease. The current used in 


the primary of the step-up transformer being of 125 
cycles, there were at least 250 of the 64-in. disc in 
each second. sin tae 
ery truly yours, 
Lynn, Mass., June 5, 1900. R. SHanp, 








CaTaLocurs.—The Standard Pneumatic Tool Company, 
of 141, Broadway, New York, have issued a special 
Paris Exhibition catalogue, containinz illustrations of 
the various hammers, drills, and riveters manufactured 
by the firm. 





EMIGRATION FROM Russia. — During 1899 an 
gate of 33,097 Russian subjects emigrated vid enbary 
and Bremen, against 30,800 in 1898 and 18,000 in 1897. 
This emigration does not comprise the Finlanders, who 
merally emigrate direct from Finland by way of 
lish ports. Between 6000 and 7000 emigrated by 
way of Odessa, and about 200,000 persons emigrated to 
Siberia. Four-fifths of the people emigrating vid Ham- 
burg and Bremen went to the United States. 





_ THe Srpertan Rariway.—The building of the Baikal 

line will, it is confidently expected, be completed in 
August, but the cost of this section of the great line 
turns out far greater than at first calculated. The section 
Irkutsk-Baikal averages 6700/. per mile. The bridge over 
the River Irkutsk has also proved more expensive than 
calculated, and the total expenditure on the Baikal 
Railway. will amount to at least 9,500,000/., which is an 
excess above the calculated price of 1,600,0007. 


Roya Institut1ion.—A general monthly meeting of 
the members of the Royal Institution was held on Monday 
afternoon (the 11th inst.), Sir James Crichton-Browne, 
treasurer and vice-president, in the chair. The following 
were elected members: Mr. C. E. Baxter, Mr. C. Coward, 
Mr, A. a Mr. L. V. Harcourt, Mr. W. C. Prescott, 
and Mrs. M. F. Thorne. The special thanks of the 
members were returned to Mr. Harold Swithinbank for 
his donation of 50. to the fund for the Promotion of 
Experimental rch at Low Temperatures. The 
managers reported that at their meeting held that day 
the following resolution was unanimousl to: 
“The managers of the Royal Institution of Great Britain, 
on the occasion of the retirement of Sir Frederick Bram- 
well from the office of honorary secretary, desire to place 
on permanent record an expression of their high apprecia- 
tion of the admirable way in which he has performed 
the duties of that office and of his signal services to the 
Institution generally. Elected a member of the Royal 
Institution in 1876, Sir Frederick Bramwell has since then 
delivered seven Friday evening discourses on subjects 
cognate to that branch of applied science with the pro- 
gress of which in this country, during the Victorian 
era, his name must ever remain honourably associated. 
Having joined the board of managers in 1879, he was 
induced in 1885, notwithstanding professional engage- 
ments of the most onerous and responsible character, 
to undertake the additional burden of the duties of 
honorary secretary to the Institution. For fifteen 
years these duties have absorbed no inconsiderable pro- 
portion of his time, and have been discharged with 
incomparable energy, i ability, and courtesy. 
Himself a generous patron of the Institution, and fore- 
most to support every project for its advantage, he has 
been able to t improvements in the administration 
of its property which have added to its material resources. 
Mainly concerned in the arrangement of the courses of 
lectures and Friday evening discourses, he has succeeded 
with no small expenditure of labour in maintaining these 
at a high level of ofncationel value and in making be nee 
attractive an representative of every modern 
advancement int ‘Rear and sciences. While extending 
the usefulness of the Institution in every direction, and 
Sil paciculity toes Wak ts pemetie inoienes: sel 

personality done m' to pro smoothness a 
harmony of woming in its several de ents. The 
managers feel that the Royal Institution has been sin- 
gularly fortunate in having so long enjoyed the services 
of Sir Frederick Bram in the capacity of honorary 
secretary, and they rejoice to know that although he is 
no longer to office, are still to have the 
benefit of his counsels at their . Sir Frederick 
Bramwell’s name is indelibly stamped upon the history of 
the Royal Institution for the past quarter of the nine- 
teenth century. He will always be gratefully remem- 
bered by its members, but the managers wish to add to 

remembrance this formal record of the cordial 








recognition of his merits.” 
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13 BRAKE HORSE-POWER OIL ENGINE. 
CONSTRUCTED BY THE CAMPBELL GAS ENGINE COMPANY, LIMITED, ENGINEERS, HALIFAX. 







(For Description, see Page 794.) 
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Fig 6. 21.4.1900. 
Mascimum Power Trial (8.21 pm) 

Scale to cS 
Cycles pm. 70°76, 
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Fig? 21.4.1900. 
Full Power Frial, (10.55 awn.) 
Scale sp : 
Cycles p.m.- 69.26. 
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Fig.8. 21. 4.1900. 
Half Power Trial (448 pr} 
Scale 


Cycles. prv.= 70°76. 





























Fig.d. Light tee al (6.18pm.) 
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’ Scale és 


Gyles pm - 55°39 for both diagrams. 
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THE CAMPBELL OIL ENGINE. 


THE illustration on the previous page shows an oil en- 
ine of 13 brake horse-power, constructed by the Camp- 
ell Gas Engine Company, Limited, of Halifax. A most 
satisfactory test of this engine has recently been made 
by Mr. Richard Stanfield, Professor of Engineering at 
the Heriot-Watt College, Edinburgh. In this test, the 
details of which are given below, the oil consumption 
per brake horse-power per hour was at a maximum 
power (17.8 brake horse-power), .773 lb.; at full 
power (15.6 brake horse-power), .846 lb.; at half- 
power (8.6 brake horse-power), .957 lb.; at light 

ower, 1.111 lb. per indicated horse-power per hour. 

t will be seen that these are most satisfactory figures, 
and demonstrate that the engine was both well made 
and carefully designed. The oil used was of a specific 
gravity of .824, and its calorific value may be taken at 
18,630 heat units per pound. The thermal efficiency 
of the engine at full load was therefore 


42.63 x 60 _ 
.846 x 18,620 — 

The construction of the engine is shown in the 
engravings. It will be seen that the engine has 
only two valves—the inlet valve A (Fig. 2) and the 
exhaust valve B (Fig. 3). Each valve is fitted in 
a loose cone-shaped box ground into its seat. The 
valve can, therefore, be easily removed for cleaning, 
and as easily replaced. The valve A is held up by a 
spring, and opens when a vacuum is formed in the 
cylinder. The valve B is worked through a lever 
and side rod by an eccentric on the crankshaft. 
When the speed exceeds the normal, a centrifugal 
governor pushes down a steel catch and prevents the 
exhaust valve closing. When this valve is held open, 
no vacuum can form in the cylinder during the suction 
stroke of the piston, and consequently no charge of oil 
is drawn through the inlet valve A. 

The oil is contained in the cistern above the cy- 
linder. It flows by gravity through a pipe to a branch 
C in a circular chamber surrounding the inlet valve A 
on the top of the vaporiser. Small holes lead from the 
circular chamber to the conical face of the inlet valve. 
When the valve is drawn down by the vacuum created 
by the suction stroke of the piston, the oil can flow 

ast the valve into the vaporiser ; at the same time air 
is also drawn in, and spreads or sprays the oil against 
the heated sides of the vaporiser. The vaporised 
oil and the air go together into the cylinder and form 
the combustible mixed, which is compressed and then 
fired by the ignition tube. The vaporiser and igni- 
tion tube are kept hot by the same lamp, which is fed 
with oil by the pipe D. 

Figs. 5 to 8 show sample diagrams taken during 
the trial. The mean effective pressure given in the 
report is taken from all the diagrams. The following 
is a copy of Professor Stanfield’s report : 


.1622 or 16.22 per cent. 


ENGINEERING LABORATORY. 
Heriot-Watt College, Edinburgh, 
April 28, 1900. 
Messrz. The Campbell Gas Engine 
Company, Halifax. 

GENTLEMEN,—I have now much pleasure in submitting 
the results of a series of tests made by me, at your re- 
quest, on an oil engine at your works. The tests were 
similar in every respect to those carried out by me in 
connection with the Edinburgh Show of the Highland 
and Agricultural Society in July, 1899: 


Date of tests oe ok ee ... April 21, 1900 
Declared brake horse-power of engine 13 
Diameter of cylinder a oi 9.5 in. 
Stroke es a ake a ee ae 
Normal speed, revolutions per minute 210 
Description of oil used during tests ... ‘‘ Russolene” 
Specific gravity of oil xe oe 0.824 


The engine was run at full load for four hours without 
a stop; a trial lasting for two hours was then made at 
about half power ; afterwards the engine was run light for 
one hour ; finally, a maximum-power trial of half an hour’s 
duration was made. 

The total revolutions and explosions during each test 
were taken by means of counters. 

The power was absorbed by a rope brake; the spring 
balance readings and all weights used were carefully 
checked at the conclusion of the tests. 

Indicator cards were taken at intervals of about 15 
minutes, 

The oil was contained in a cistern placed on the top of 
the engine cylinder, being fed by gravity to the vapo- 
riser and vaporiser lamp. 

The oil cistern was fitted with a float gauge, by means 
of which it was possible to accurately determine the level 
of oil in the cistern at the beginning and end of each test. 
Oil was afterwards weighed in, and the amount thus 
ascertained. 

During a greater wed of the full-power trial the vapo- 
riser lamp was not burning; the vaporiser being suffi- 
ciently heated to vaporise the oil and to bring about 
ignition at the end of the compression stroke. 

The following are the results of the several tests : 


Full Power Trial: 
Daration of trial ... 
Mean speed sas 


nee 4 hours 
«+. 210.26 revolutions 
per minute 





Effective circumference of brak 16.029 ft. 
Load on brake ... one ie 156.5 Ib. 
Spring balance reading (average) 10.06 ,, 
Effective load on brake ... me 146.44 ,, 
Brake horse-power 14.95 


Explosions per minute, average 
Effective mean pressure... 
Indicated horse-power ... 


aoe 


80.17 : 
68.45 lb. per sq. in. 
17.68 


Mechanical efficiency ... 84-50 per cent. 
a total ... 50.625 Ib. 

il per e horse-power per 
on siete. Ss Bs 0.846 ,, 

il per indica orse-power 

per hour... w de = 0.715 ,, 


In connection with the above test, the consumption of 
oil and brake horse-power was ascertained at intervals 
during the run, the following particulars being obtained : 








, Oil wy et 
Brake | Oil Consump- | tion per Brake 
Time. Horse-Power. | tion per Hour. | Horse-Power 
} per Hour. 
Paneer ane | 
Ib. Ib. 
8.524 to at 15.10 13.175 0 873 
9.524 ,, 11.22. 15.00 12.770 0.847 
11.224 ,, 11.47 15.08 12.500 0.830 
11.47 ,, 12.21 15.01 12.340 0 823 
12.21 ,, 12.524 14.64 11.810 0.807 








The above results show a gradual diminution in the 
consumption of oil per brake horse-power per hour as the 
trial proceeded. At the beginnin;; of this test too little 
cooling water was flowing through the cylinder jacket, 
consequently the cylinder became overheated; this fact 
no doubt accounts for the slightly heavier consumption 
during that time. 


Half Power Trial : 


Duration of trial ... 2 hours 
Load on brake ... 5s — 87 lb. 
Spring balance reading, mean ... 4,, 
Effective load on brake ... $2 cS 
Effective circumference of brake 16 029 ft. 
Revolutions per minute, average 213.05 
Brake horse-power a ae 8.58 
Explosions per minute, mean ... 48.24 


Effective mean pressure ... 68.87 lb. per sq. in. 
is 10.70 


Indicated horse-power ... 
Mechanical efficiency 80.20 per cent. 
Oil consumption, total ... 16.44 Ib. 
Oil per brake horse-power per 

hour = fh ae oe 0.957 ;, 
Oil per indicated horse-power 

per hour ... sh a bas 0.768 ,, 

Light Power Trial : 

Duration of trial ... ‘ rr 1 hour 
Revolution per minute, mean ... 217 


Explosions per minute, mean 
Effective mean pressure... 


ce 17 
... 54.55 Ib. per sq. in. 
Indicated horse-power ... ; 2.98 


Oil consumption, total ... 3.313 Ib. 
Oil per indicated horse-power 

per hour ... ses ss = iil: 5, 

Maximum Power Trial : 

Duration of trial ... 0.50 hour 
Load on brake ... es ~ - 192 Ib. 
Spring balance reading, mean... 1D. 
Effective load on brake ... eS | re 
Revolutions per minute, mean... 207.8 
Effective circumference of brake 16.029 fb. 
Brake horse-power 17.86 


Explosions per minute, mean = 93.2 
Effective mean pressure... ... 66.83 Ib. per sq. in. 
. 20.06 




















Indicated horse-power ... ] 
Mechanical efficiency 89.00 per cent. 
Oil consumption, total ... ss 6.9 Ib. 
Oil per brake horse-power per 
DUE cise” Fane ae os 0.773 lb. 
Oil per indicated horse-power 
per hour... ae Sie a 0.687 ,, 
Summary of the above Trials. 
. > | Fall Half Light (Maximum 
Conditions of Trial. | Power. Power. Power. | Power. 
Brake horse-power ..| 14.95 8.58 ee) SOS 
Indicated horse - | } 
power os --| 17.68 10.70 2.98 20.06 
Mechanical efficiency; 84.50 80,20 es 89 00 
Oil consumption per| 
hour.. ~ Ib.) 12.656 8.22 3.313 | 13.8 
Oil consumption per! | 
brake horse-power | 
r hour Ib.) 0.846 0.957 0.773 
Oil consumption per) 
indicated _horse-| 
power per hour Ib 0.715 0.768 1.111 0.687 





The engine appeared to work exceedingly well, and it 
is to be regretted that time did not permit me to.continue 
the maximum power trial, as I am convinced the engine 
could have maintained that load for a considerable time 
without showing any signs of distress. 

All bearings were quite cool at the end of the tests, 
and the combustion of the oil seemed to be perfect as the 
exhaust was quite clear. 

I remain, yours faithfully, 
RicHarp STANFIELD 
(Professor of Engineering). 








CaNnabIAN GoLpD.—Gold was produced in the province 
of Ontario last year to the value of 419,328 dols. 





INDUSTRIAL NOLES. 


THE Whitsuntide holidays have become popular 
with some of the large bodies of men, organised for 
social, industrial, and other purposes, as a seasonable 

eriod for congresses, conferences, and other general 
assemblies. Easter was at one time more generally 
chosen, but it was found that the weather was often 
unpropitious for such gatherings. Even congresses 
for social amelioration go all the more smoothly in 
sunshine than in storm, for weather, after all, affects 
the nerves and influences the temper. The earlier Co- 
operative Congresses were held at Easter, now they 
are held at Whitsuntide. The thirty-second annual 
congress has just met at Cardiff, and it appears to 
have been the largest and most influential yet held. 
There were 1000 delegates present from the co-opera- 
tive societies of Great Britain and Ireland, enough to 
constitute a great public meeting; it was a conference 
nevertheless. The president’s address dealt with 
poverty and thrift, and with the organisation of trad- 
ing associations for the purpose of hindering co-opera- 
tion. The conflict raged mostly in Scotland, but in 
the end it failed. The delegates were welcomed by 
ex-Mayor and by Mr. Alfred Thomas, M.P. Several 
deputations were present, one being from the Trade 
Unions Parliamentary Committee. Both the Oxford 
and Cambridge Universities were represented, but the 
delegate of the former was unable to attend. The 
Congress resolved to erect a memorial over the grave 
of Robert Owen, and to establish a library at a cost 
of 10,0000. ; 

Resolutions were passed in favour of extending the 
co-operative movement by opening branch stores of 
the more flourishing societies, rather than the esta- 
blishment of new but weak independent societies. 
Another dealt with co-operative production, express- 
ing regret that this branch had not kept pace with 
distribution; it was therefore resolved that the distri- 
butive stores should keep prominently before the 
members the goods and articles manufactured by the 
productive societies. A large selection of such wares 
is always a feature at such congresses, and thus the 
delegates are enabled to report on them to their com- 
mittees. 

It was further resolved to devote more attention to 
educational work by the extension of educational 
establishments, and the grant of funds for that 
purpose. This is already a feature in the co-operative 
movement ; most have reading-rooms, a large number 
have libraries of well-selected books. On the motion 
for extending close relations with the co-operators of 
other countries there was some difference of opinion, 
as in some countries the people are not ripe for the 
movement ; but the resolution as moved was carried, 
and also one for promoting legislation for the purpore 
of establishing co-operative societies in the West 
Indies. It was decided to strengthen the joint 
Parliamentary Committee with the view of a more 
energetic line of action. It was resolved to take 
measures for a more thorough administration of the 
Sale of Food and Drugs Act, 1899, in Ireland, from. 
whence it is ho that a pure supply of butter and . 
cream will be obtained. 

The only resolution that caused real perturbation 
in the Congress was one in support of working-class 
candidates for Parliament, the motion for which was 
lost by an overwhelming majority. The advice was to 
steer clear of party politics, as the Congress had done 
of religious controversies, and this was marked on the 
part of a Labour M.P., and of the oldest veteran of 
co-operation. With respect to co-operation in Ireland, 
it was reported that there are now 440 co-operative 
societies, and a closer union was urged to promote a 
fuller development of the system in that country. It 
was resolved to take measures to extend co-operation 
in agriculture. On the question of old-age pensions 
there were strong differences of opinion, and the 
matter was relegated to the next Congress. A reso- 
lution was adopted in favour of a more extended 
system of co-operative house building. It was stated 
that 224 societies had expended 5,147,526/. on the 
erection of 24,000 houses for their members. On a 
motion to forestall capitalist trusts, it was agreed 
that the information as to the matter was insufficient 
to act upon, and the matter was referred to the united 
Board for inquiry. The Congress was severely prosaic 
and business-like in its resolves, mere sentimentalism 
was shelved, except in the case of Robert Owen’s 
Memorial. 





Thrift, as represented by friendly societies, is 80 
closely allied to industrial questions that a note or two 
in reference to the annual gatherings will not be out 
of place. The Manchester Unity of Oddfellows met at 
Portsmouth, and was the largest of the kind ever held. 
There were 700 deputies present from the United 
Kingdom and the Colonies, such as Australasia, the 
Cape, Canada, and the West Indies. The Grand 
Master stated that the total membership on January | 
last was 961,500. The income for 1899 was 1,235,425/. ; 
the payments for sick benefit amounted to 704,777/.; 
funeral benefit to 171,527/.; the increase of funds in 
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the year being 359,1207. The total capital of the 
Order has now reached 10,074,410/. In referring to 
the Colonies, the Grand Master stated that 20 per cent. 
of the members in Natal had volunteered for service 
in the South African War. The contributions of those 
members were paid by the other members. He de- 
fended old-age pensions by the State. There was a 
difference of opinion as to the action to be taken in 
respect of shop sick clubs. One section was for a com- 
promise, the other for absolute resistance to any 
scheme which involved belonging to a sick club in 
connection with a firm, or joint stock company, as a 
condition of employment. The withdrawal or refusal 
of Poor Law relief by reason of sick benefit was con- 


demned, and a suggestion was made to suspend benefit | Slack 


so as tu insure Poor Law relief where required. But 
this could hardly be done unless the law were altered 
as to benefit societies. The proposal to reduce the 
interest payable to friendly societies by the National 
Debt Commissioners was also condemned. It is a 
rather rough-handed proposal, seeing that such societies 
are bound to invest their tunds with that body of 
Commissioners. Most of the other business had refe- 
rence to amendments of the rules and other matters 
connected with the internal administration of the 
Order. It is a vast body of nearly a million of mem- 
bers, and with over ten millions of capital; its work 
is of a provident kind—succour in sickness and dis- 
tress, decent burial when dead, and all by mutual 
help, the management being entirely by members, 
mostly of the wage-earning classes. And this is but 
one of many Orders having the same objects, and 
similarly conducted. 





The National Independent Order of Oddfellows held 
its annual conference in Manchester at the Co- 
Operative Hall. A large number of delegates was 
present. The Grand Master stated that the total 
membership on January 1 was 62,628, an increase on 
the year of 1340 after deducting deaths and secessions 
by non-payment of contributions. Besides which 
there were 9545 juvenile members, making a total of 
72,173 members. The total funds amounted to 291,033/. 
The total income for 1899 was 62,113/.; the pay- 
ments in benefits amounted to 56,391. The work 
of the conference subsequently was chiefly with 
amendments of rules and the internal administration 
of the affairs of: the Order. Though not a large 
affiliated Order like the Manchester Unity, its aims 
are nearly the same in all essential particulars. 

The Order of Druids met in the Town Hall, Chorley, 
the delegates present representing 37,435 members. 
The total ouieabie was stated to be 71,897. The 
Grand Master considered that in proportion to other 
societies, the Druids had made fair progress in the 

ear. As regards old-age pensions, he believed that 
or 3d. per week 13/. a year could be secured at the 
age of 65 without further payments. This was cheaper 
than by the State. As regards compulsory shop 
clubs, it was contended that the compromise sug- 
gested by the Friendly Societies would work advan- 
tageously. 

The Ancient Order of Shepherds met at Bristol. In 
the secretary’s report strong condemnation was ex- 
pressed at the using of the sick funds to pay manage- 
ment expenses, and if the districts continued so to use 
such funds, the matter would be laid before the Re- 
gistrar. This threat will doubtless prove to be effec- 
tual in preventing any further payments of manage- 
ment expenses out of the sick funds. 


The Midland United Order of Oddfellows met at 
Manchester and the Sons of Temperance at Lincoln. 
At all these gatherings thrift and mutual help were 
the chief topics, all as bearing upon the welfare of 
the working classes. At all the places the local 
people extended a cordial welcome, people of high 
position and the local magnates entertaining the 
delegates. The six Orders above named represent 
= general body of Friendly Societies on most ques- 
ions. 








The monthly report of the Ironfounders states that 
there is a further improvement in trade, as regards 
their branch of it, rs being a decrease of 50 on 
donation benefit, and also a decrease of 54 on sick 
benefit. The total number of members at the close of 
May was 18,120, the decline in the previous month, 
through arrears, having been nearly made up during 
the month under review. There was an increase in 
the funds of 28287. 2s. 9d. in the month, after pay- 
ment of all dues and demands. The total number on 
donation benefit was 327—decrease, 50; on sick 
benefit, 440—decrease, 54; on superannuation benefit, 
879—increase, 1; on dispute benefit, 4—decrease, 1 ; 
unemployed, but out of benefit, 73—increase, 4. Thus 
the total number on the funds was 1723, last month, 
1823—decrease, 100. The total cost of benefits 
amounted to 535/. 2s. 4d. per week, or a trifle over 
7d. per member per week. The aggregate funds, 
ce in hand, amounted to 99,878/. 4s. 2d., or in 


round figures, nearly 100,000/. . The following con- 
densed Table shows the state of trade as given in the 
returns of the branch secretaries for the two months : 

















| This Month. Previous Month. 
| 
State of Trade. | Number | Number | Number | Number 
| of of of of 
| Places. |Members.| Places. Members. 
Very good | 90 12,798 88 12,595 
Good .. ee | 24 3,846 28 8, 
Not so good .. | 2 440 6 1,260 
| 
Moderate i 2 265 1 46 
Declining a 5 605 1 303 
Betis es cal 1 34 
Short time .. ee} 1 88 1 37 
Very bad a --| 1 94 1 99 
Totals. - 126 | 18,120 126 | 18,024 

















The figures in the first line are important, as the 
90 places described as good embrace most of the chief 
centres of industry. A letter appears in the report 
on railway rates as affecting foreign competition, 
in which some comparative rates are given. There 
— letters on the superannuation funds and other 
matters. 





The report of the Associated Ironmoulders shows 
that the total adult membership is 7321, and of 1" 
prentice members 376. Of the total 5929 were in full 
work, 444 idle on benefit, 186 idle but not on benefit, 
and 328 on superannuation benefit. There is a slight 
increase of idle members, but this is explained by the 
existence of a dispute with the iron dressers, which 
affects to some extent the inonmoulders. As regards 
the finances during the month, the income amounted 
to 25597. 15s.; the outlay to 1535/. 7s.; increase of 
balance 1024/. 7s. lld. The total worth of the union 
now is 65,184/. 11s., or nearly 9/7. per member. This 
is regarded as a high proportion in a trade union. 
There are some pertinent remarks and good advice 
in the report as to hasty local action involving labour 
disputes, indeed, we may call the observations a cau- 
tion to the members not to be precipitate. ‘‘ There 
is no need for it whatever; nothing being gained by 
hasty action.” Shops and committees, the members 
are told, have no authority to act, except by the con- 
sent of the central council. As a rule, the executives 
of unions act in the nature of brakes, to restrain the 
speed, not to accelerate it. This is as it should be. 
Schedules have been sent to each district as to a 
census of the trade, number of shops, of union mem- 
bers, non-union members, rates of wages—of day work 
and of piecework, number of hours worked, &c. It 
would appear that the union is inclined to minimise 
piecework, as deteriorating in its effects. 


The Ironworkers’ Journal notifies to the members 
of the association a further development of Concilia- 
tion Boards by the formation of a joint committee in 
the sheet trade, whereby the whole of the Stafford- 
shire mills in Wales and Monmouthshire will be 
governed as to wages, conditions of employment, &c. 
Reports are given of the recent advances in iron and 
steelworkers’ wages, under the sliding scale arrange- 
ments of the North of England, and the Midland 
Wages Boards, and lodge committees are notified as to 
the care expected of them as regards questions in 
dispute, so as not to involve precipitate action. An 
cakaiemee dispute has arisen at Neath between the 
Ironworkers’ Association and the Dockers’ Union, 
which is causing some trouble. 





The report of the Amalgamated Society of Car- 
penters and Joiners gives the total membership of the 
society as 62,966, of which number 908 were on un- 
employed benefit, 1078 on sick benefit, and 880 on 
superannuation benefit. The number of unemployed, 
as well as of sick and superannuated members, includes 
those in America, Canada, Australia, South Africa, 
&c., as well as in the United Kingdom. The propor- 
tion, therefore, out of work is small. The attempt to 
reduce wages in Scotland is stated to have failed, 
after a contest of some weeks in two centres where 
reductions were attempted. The dispute is now 
settled, the men having resumed work at the old rates. 
This presumably will have the effect of averting 
further disputes in Scotland on this matter at present. 
Further advances in the rates of wages are reported 
to. have been secured at Bath, Chepstow, Dartford, 
Darwen, Dover, Long Eaton, Macclesfield, Penarth, 
Heywood, Ilkeston, Market Drayton, Pudsey, Ponty- 
pool, and Workington. The advances are from ld. 
per hour to 4d. per hour, the latter, however, only in 
one instance. At Limerick the employers have con- 
ceded a reduction of one hour on Saturdays, At 
Belfast the members are on strike for an advance in 
wages, and in resisting a change in the working rules, 
mutually agreed to by the employers and the workmen. 
The officers of branches of the union in South Africa 
caution the members against any emigration of 








all kinds and conditions of c ters and joiners, 
with no prospect of work. At Walker-on-Tyne, ob- 
jection was raised to the employment of ‘“‘handy-men,” 
whose wages were stated to be 25s. per week only; 
the men were removed, and the work given to joiners, 
at the usual rates of wages. The advance in 
movement is going on pretty smoothly as a rule, the 
object being to obtain advances in the underpaid dis- 
tricts, rather than to create disputes in those places 
where the rates are comparatively high. In the latter 
places the men have acted with self-restraint, rather 
than risk a stoppage of work on a large scale, except 
where, as in Scotland, the employers sought to reduce 
wages, 





The cotton spinners report a slow but steady in- 
crease in the number of members, but the number of 
unemployed was large in the month of May, being at 
the rate of 5.75 per cent.—a larger percentage than in 
the previous month, and 1.70 per cent. more than in 
the same month of last year, The out-of-work claims 
alone amount to nearly 84d. per member per week. 
The united membership is now 14,238 of all sections. 
There were 43 accident cases reported during the 
month, but none of a serious character. The number 
of dispute cases dealt with by the officers of the union 
was 22, the requisite assistance to the members con- 
cerned being given. Disputes respecting bad work 
are frequent, and it is now proposed to draw up a 
clause so as to avoid strikes and cessation of work, 
and also delays in settlement. The matter is to be 
dealt with at a delegate meeting at an early date. 
Eleven cases were dealt with under the Workmen’s 
Compensation Act ; in no case was there any dispute. 





The dispute with respect to weekly pays on the 
Clyde has entered into the acute phase. The em- 
ployers allege that the time lost is greater than under 
the old system of fortnightly pays, while the work- 
men call in question, to some extent, that view. But 
without reference to the amount of time lost, whether 
greater or less, the workmen have, by ballot, declared 
that they will resist, if need be, the return to the 
old system. The men submitted a proposal to allow 
the question to remain in abeyance for six weeks from 
May 24, and meanwhile to submit the whole case to 
the Board of Trade under the Conciliation Act, or to 
any Court of Arbitration which may be mutually 
agreed upon. No decisive action is reported up to 
this date, but it is to be hoped that no strike or 
stoppage of work will take place, as a large number 
of trades will be affected, and many thousands of men 
may be engaged in the struggle, especially engineers 
and all the allied trades, such as boilermakers, iron 
shipbuilders, ironfounders, smiths, shipwrights, car- 
penters and joiners, &c. The hesitancy to take any 
step to prejudice the case looks favourable, 

The position of the engineering industries and of 
the iron and steel trades in Lancashire remain about 
the same in most particulars, so far as can be seen, 
for last week was a holiday week, the principal 
works being mostly closed over the bulk of the 
working days. There seems to be a disposition to 
_ a less favourable view of the prospects of the 
uture. 





The holidays interfered with work at the mills and 
forges in the Wolverhampton district, where a cessa- 
tion of work was eagerly welcomed by the furnacemen 
and others, whose trying occupation needs some relief 
from time to time. The demand for material, raw 
and finished, has been fully maintained, but, as a 
rule, customers only purchase a sufficiency for imme- 
diate wants. There are numerous inquiries and offers 
by export houses, but producers decline to entertain 
the terms. Manufacturers, indeed, rather look for- 
ward to higher rates than to any decline in prices. 
Bar makers of all qualities, marked and unmarked, 
appear to have large arrears of old contracts still to 
work off. Steelmakers are reported to have made 
concessions, owing to American competition, but as 
yet it is difficult to estimate the effect of such com- 
petition. 





In the primers district most of the mills, forges, 
and other establishments were closed the greater part 
of Whitsun week. Very little business was done in 
the iron and steel branches. The drop in American 
pig-iron prices, and the fall in Scotch and Cleveland 
warrants, seem to indicate changes in prices in the 
Midlands, Lancashire, and the north of England, but 
it is not safe to predict on what the turn of the 
wheel will be. Up to the end of the Whitsun week 
bars held their own at full prices, and there were some 
rumours of a further advance in the prices of marked 
bars, The resumption of full work will mark the 
tendency of the market better than a broken week. 


A dispute has arisen between the rivet-heaters and 
the riveters at Messrs. Harland and Wolff's ship- 
building yard, Belfast, regarding the rates to be paid 








joiners to those colonies, as they are crowded with 





by the riveters. Indeed, the dispute involves another 
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uestion—that of piecework. More than a month ago 
the Boilermakers’ Union notified to the heaters that 
it was the intention of the riveters to pay by the 
piece to obviate broken time, to which the heaters 
objected. It is really requisite that some steps be 
taken, in cases where one set of men, by their idle 
habits, can throw a lot of others out of work, to pre- 
vent or minimise the loss of time thereby incurred. 
But it is a difficult problem, one in which the best 
unionists in all the unions ought to stand shoulder to 
shoulder to solve. 

The strike of dock labourers at Ghent, and the riots 
that ensued to prevent the hiring of non-union men, 
has betnbately ended in loss of life in one case and 
in severe injury in others. The police used their 
revolvers, and the military had to intervene before 
order was restored. Several arrests were made. The 
dispute at Chalons-sur-Saéne papers ended on 
Thursday in last week, most of the strikers having 
returned quietly to their workshops in the morning 
of that day. The strike of Paris cabmen seems to be 
—s: but they have a quiet knack of ending a 

ispute by some compromise when things look serious. 
Some serious disturbances are reported to have taken 

lace at Hanover owing to a strike of railway men. 
‘he police used their weapons freely, and several 
persons were severely wounded. The unrest on the 
Continent is spasmodic and intermittent ; but it is felt 
over wide areas in many industries. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held June 8, 
Dr. J. H. Gladstone, ¥'.R.S., Vice-President, in the 
chair, a paper on “Zhe Magnetic Properties of Alloys 
of Iron and Aluminium,” Part IL., by 8S. W. Richard 
son and L. Lownds, was read by Dr. Richardson. Ex- 

riments have been made to ascertain in what way the 

ysteresis loss between given limits of the field strength 
is connected with the temperature for an alloy containing 
3.64 per cent. of aluminium. The experiments show 
that the hysteresis loss attains a maximum value at a 
temperature considerabl eed than the temperature of 
maximum induction. The changes produced in the mag- 
netic gg agg of the alloy by heating and subsequent 
coolin ave also been investigated. The properties 
Seoul largely on the previous history of the specimen, 
but there does not appear to any essential difference 
between the behaviour of the alloy during heating and 
cooling (except near the temperature of minimum per- 
mame» Bary Reperineats have also been conducted on 
the abrupt change in the permeability that takes place 
at a temperature of about 650 deg. Cent. The con- 
clusions arrived at are as follow: 1. The hys- 
teresis loss at first diminishes as the temperature rises. 
It then increases and reaches a maximum at about 
550 deg. Cent. On further heating it falls off rapidly 
and is negligible at 700 deg. mt. 2. The mag- 
netic properties of the specimen depend largely on its 
revious history. 3. There is no essential difference 
Cowen the behaviour during heating and cooling except 
near the temperature of minimum permeability. 4. An 
abrupt increase in the permeability takes — at about 
eg. Cent. during heating, followed by an equally 
abrupt diminution on further heating. 5. This abrupt 
change is more marked with falling than with rising tem- 
ratures. 6. Continued heating and cooling diminish 
the permeability. 7. The curve connecting temperature 
of minimum permeability and percentage of aluminium 
is astraight line. 8, The microscopic examination of the 
specimens shows the presence of > 

Professor 8. P. te per asked if the specimens had 
been kept for any length of time at a high temperature 
because crystals changed and grew in metals at tem- 
peratures even far below their melting points. 

Professer Reinold asked if any specimens had been 
examined where the crystalline structure had not been 
observed. : 

Mr. Blakesley asked if any explanation of the orienta- 
tion of the crystals could be given. 

The chairman said it was difficult to know exactly what 
substances were being dealt with. They might be pure 
alloys or mixtures of two or three alloys with iron or 
aluminium. ; 

Dr. Richardson, in reply, said the crystals might be 
dissolved in nitric acid and analysed, but at present he 
did not know their composition. 

Mr. W. Campbell then read a ‘‘ Note on Crystallisation 
Produced in Solid Metal by Pressure.” In the prepara- 
tion of sections of tin, ogee cling to the file, and, if 
allowed to remain, tend to tear the surface of the metal. 
The effect is not immediately noticeable, but on etching 
the polished surface there appear, beside the usual struc- 
ture of the tin, lines of much smaller crystals with irre- 

lar boundaries, but possessing different orientation. 

he effect is only superficial because it can be removed by 
polishing. The same behaviour is noticed in some alloys, 
and it would thus appear that the pressure of a file is 
sufficient to cause a metal or an alloy to rearrange itself. 

Professor S. P. Thompson suggested that the effect 
might be due to local heating caused by tearing rather 
than to pressure. 

Mr. Campbell said the effect was not due to the heating 


of the file, because if the file were kept perfectly clean no 
crystals formed. 
fessor S. P. Thompson asked if scratching the sur- 
face with a diamond produced crystallisation. 
The author said he had tried with a sharp knife with- 
out success, but cutting with a blunt chisel produced 
c ystallisation along the chisel mark. 


~ | the flame image with the exception of a narrow thread of 





A paper on “‘ The Viscosities of Mixtures of Liquids and 
Solutions” was read by Dr. C. H. Lees. ; 

Three formule have been suggested for expressing the 
viscosity of a mixture in terms of the and 
viscosities of its constituent parts. The first of these 
re ts the viscosity as being the sum of a number of 
terms, each one of which is the product of the percen' 
of any constituent and its viscosity. The second formula 
represents the | ithm of the viscosity in a similar 
manner, and the third one the reciprocal. None of these 
formule represent the viscosity of a mixture with close- 
ness. The author suggests a formula in which the mth 
power of the recip of the viscosity of a mixture is 
equal to the sum of a number of terms, each one of which 
is the product of the percentage of any constituent, and 
the mth power of the reciprocal of the viscosity of that 
constituent. This formula gives satisfactory agreement, 
and, moreover, leads to Slotte’s formula for the variation 
of viscosity with temperature. 

The Secretary a note from Professor Wood on 
‘‘An Application of the Method of Stric to the Ilwmina- 
tion of Objects under the Microscope.” The object chosen 
was powdered glass immersed in cedar oil of the same 
refractive index. The glass particles were almost in- 
visible under ordinary conditions of illumination. The 
illuminating system was then arranged as follows: 
A screw bounded by a straight edge was placed 
in front of an incandescent gas lamp, so as to 
cut off half of the mantle and give a source of light 
bounded by one perfectly ye edge. A small lens of 
very short focus was p below the stage as close as 
possible to the object. The lamp was at a distance of 
6 ft., and the light reflected from the mirror was brought 
to a focus by this lens, passing ney the object on its 
way. Animage of the lamp was formed in mage and 
viewed by the microscope. A little —_ of thin brass 
with a carefully cut straight edge was fastened to the 
stand carrying the bull’s eye condenser and moved into 
position between the objective and object so as to cut off 


light along the straight edge. The brass screen must be 
in the plane of the flame image with its edge parallel to 
the straight edge of the plane. The brass was then ad- 
vanced over the flame until nearly all the light was cut 
off. Upon lowering the microscope until the object was 
in focus and carefully advancing the brass strip until 
practically all the flame image was cut off, it was found 
that the glass particles suddenly appeared with great 
sharpness, showing as distinctly as if in air. Two photo- 
graphs of glass in oil were shown, one taken with ordi- 
nary illumination and the other by the Schlieren- 
Methode. The meeting then adjourned until June 22. 





CORROSION AND FAILURE OF 
PROPELLER SHAFTS.* 
By Mr. A. Scorr YouncrEr, B.Sc., Member. 


In common with other marine engineers, the writer 
has had his attention called to the frequent fractures of 


ie 





Fig.1. 











that 10 per cent. of them were accidents to propellers 
only, due to grounding or other obvious causes. Of the 
remainder, it appears that accidents to propeller shafts 
were 50 per cent. more numerous t those to all the 
other kinds of shafting taken ther. 

According to a well-known shipping paper, there were, 
during 1899, nearly 250 cases of accidents to the shafting 
and propellers of steamers of all nationalities. The 
particulars of these are not given with the same exacti- 
tude as those already mentioned, so that a similar analysis 
al en iy cet eee yo —. proportions to 

observed, it wo appear that about 135 of th 
must be failures of tail-end shafts. <i 

In addition to these, it is well known that during the 
year a very large number of propeller shafts were con- 
demned when under survey ; but, in the absence of data, 
no useful estimate of the number can be made. Enough 

as been said, however, to show that the evil is one of 
wide and far-reaching mg. tT 

As many able papers dealing with this subject have 
been read before the different engineering societies, 
perhaps some apology should be offered for introducing 
it to your notice, but the excuse for doing so must be 
found in its extreme interest and importance. It is also 
pro to call attention to and emphasise the influence 
of the are ea as this does not seem to have been ade- 
quately taken into account in most previous papers. 

It may be stated that the object of this paper is to 
endeavour to account for the extreme corrosion which is 
found to occur at the ends of the brass liners on tail-end 
shafts, as it is felt that this is one of the commonest causes 
of shaft failure, and the writer does not think the explana- 
tion usually given can be correct. 

It is further proposed to review some of the methods 
that have been suggested to overcome this difficulty, in 
the hope that a full discussion may lead to the adoption 
of some plan which will give more satisfactory results 
in the future. 

The general ee EY for supporting the tail-end 
shaft is as given in Fig. 1 below. It shows the shaft, 
which may be either made of iron or steel, supported by 
two bearings, A and B, the part in way of these bearings 
being sheathed with brass or gun-metal liners, usually 
from fin. to 1 in. thick. Corrosion occurs at points 
marked 1, 2, 3, and its character is too well known to need 
much description, though it may be added that the corro- 
sion at points 1 and 2 is usually more severe than at 3. 
There is frequently slight general corrosion over the 
whole body of the shaft, but this is seldom a cause of 
failure, and will not be further referred to. 

Figs. 2 to 9 illustrate some of the methods suggested, 
and in common use, for mitigating the ill-effects of this 
corrosive action. These also are too well known to need 
description, but will be referred to later on. 

This subject has been attracting attention for many 
years now, and so far back as 1886-7 papers* were read 
dealing with it. The extreme local corrosion was com- 
mented upon and attributed generally to galvanic 
action between the liners and the shaft. The North-East 
Coast Engineerst have frequently had this matter under 


SKETCH SHOWING STERN-TUBE,TAIL-SHAFT, 
| PROPELLER AND FORCES ACTING ON SAME. - 
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tail-end shafts, many of which have resulted in disastrous 
loss of property, and still more lamentable loss of life. It 
can hardly be doubted that these shaft failures have of 
late 3 been on the increase. That this is widely re- 
cognised is evident by the amount of attention the sub- 
ject has received on all hands. A list has been published 
of 83 casualties which occurred to the shafts and pro- 
ers of classed vessels during the months of January to 
uly (inclusive), 1899. On analysing these cases, it seems 


* Paper read before the Institution of Naval Architects, 








consideration, and several papers dealing with it have 
been read before their society. An interesting paper was 


5 


* 1886. Institution of Engineers and Shipbuilders, 
Scotland, Mr. Davidson. 1887, Institution of Engi- 
neers and Shipbuilders, Scotland, Mr. Hector McColl. 

+ 1892. North-East » Institution of Engineers and 
Shipbuilders, Mr. Hirst. 1899. North-East Coast In- 
stitution of Engincers and Shipbuilders, Mr. Frank Caws. 
1899, North-East Coast Institution of Engineers and 
Shipbuilders, Mr, E, Chaston. 
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recently read before the Bristol Channel Engineers,* in 
which the corrosion was attributed entirely to galvanic 
action. 

While all writers are agreed that corrosion occurs just 
at the ends of the liners, there is not the same agreement 
among them as to its cause. It is said by some to be 
solely due to galvanic action. Others say that the corro- 
sion is due to galvanic action plus the vibration and shock 
set up by the propeller in striking the water. Others, 

ain, have adopted the theory that the water at the ends 
of the liners hasa sawing action, which gradually wears 
away the shaft. More recently the idea has been growing 
up that the corrosion is to be accounted for in other ways 
than those named, and in the discussion on Mr, Manuel’s 
papert it was suggested that it arose from longitudinal 
stresses set up by the bending of the shaft. This opinion 
was again expressed during the discussion on Mr. Hunter’s 
paper on large cargo steamers, read before this Institution 
last year. 

Tt was stated on one occasion that the fractures caused 
by this action were not so remarkable as the reasons 
given for their occurrence, and it certainly seems to the 
writer that the theory of galvanic action is wholly inade- 













+ ge blade (22 per cent. of the diameter) standing out of 
the water when the blade is upright. 

The exact position of the centre of effort of all four 
blades is difficult to determine, and will probably vary 
from point to point during one revolution, though it is 
obvious that the same position will recur four times*<in a 
revolution. Assuming that the worst position is with two 
blades vertical, it is clear that the bending moments pro- 
duced on the shaft by the pressure on the two transverse 
blades will be equal and opposite, and may therefore be 
neglected. Making the further assumption that the two 
vertical blades are doing at least f the work, we 
may, for the purposes of this investigation, take still 
water conditions in which the centre of effort will be one- 
third of the vertical side of the triangle C D E repre- 
senting the water pressure on the surface of the blades. 

If the propeller were always working in smooth water, 
it would perhaps be unfair to take this point so low down ; 
but, in view of the fact that in bad weather, with the 
stern of the ship rising and falling, the conditions will be 
very much worse, it is submitted that this may be taken 
to represent a fair average. 





The position, then, of the centre of effort of the two 
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zero. Calling / the distance from the watertight bulk- 
head to the centre of the propeller, and a the distance 
from the watertight bulkhead to the centre of the after 
bearing, this gives 


la? a’ Ma? w [12 a2 tas a‘ 
WRG) Meo 8-1 +g) 
A 2 6 sy 2 *% 2 3 +B 


—7 Reece eT | | 
and substituting known values of W, M, w, J, and a, this 
—- gives P = 15.2 tons. 

t is now possible to determine the bending moment 
at any point of the shaft, and as this is best done graphi- 
cally, the drawing shown in “— 10, on the present 
page, has m constructed. he sum of all the 
bending moments acting in one direction is sub- 
tracted from those acting in the reverse direction, the 
difference giving the net bending moment, the value 
- which can be determined at any point by scaling the 

iagram. 
e bending moment has its maximum value somewhere 








about the middle of the after liner, and there is also a 
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quate to account for the corrosion, though it is admitted 
it may have some effect in aggravating ib. 

It will be remembered that an increased number of 
fractures has occurred with the larger-sized vessels of 
light draught which have frequently to make long runs in 
ballast, with the propellers only partially immersed. In 
thinking over this matter, and in endeavouring to explain 
the phenomenon, especially the extreme localisation of 
the action, the writer has been led to the conclusion that 
cross-bending in alternate directions was alone able to 
account for it, and he now submits for your considera- 
tion the following investigation which léd to that conclu- 
s10n. 

It may be premised that, from the nature of the case, 
the assumptions made can only be rough approximations 
to the truth, and thus the quantitative results obtained 
vo not be reliable ; but it is considered certain that some 
such condition of things as is here indicated must exist 
end exercise immense influence over the propeller shaft. 

ferring again to Fig. 1, W L represents the 
draught of a vessel (370 ft. by 48 ft. by 27 ft. 6 in.) 
in ballast, viz., 14 ft., which would the mean 
draught aft, over a run of, say, 16 days. The diameter 
of the propeller is 17 ft., and there is 3 ft. 9in. of the 





* 1897. Institute of Marine Engineers, Mr. M. W. 
Aisbitt. 





+1897, Institution of Naval Architects, Mr. G. Manuel, 





vertical blades will be about 4 ft. below the centre of the 
shaft. The resistance of the ship at this draught, at 
9 knots, is estimated approximately at 8 tons. 

The shaft is assumed to be fixed at the watertight bulk- 
head, where it is held by the Graig gland ; and merely 
supported at the after liner, where the force representing 
this support is taken to act at the centre of the bearing. 
This force is called P, and is really the sum of the pres- 
= per unit length assumed uniform throughout the 

aring. 

_There are then the following forces acting on the shaft, 
Vi1Z.: 


T = half the total effective thrust of the pegue = 
4 tons; acting at a point about 4 ft. below the 
centre of the shaft. 

M = bending moment in foot-tons due to T = 16, 

W = weight of the propeller, say, 8.2 tons. 

P = reaction of after ing in tons. 

w = weight of shaft in tons per foot of length assumed 
uniform throughout = .184. 


All these forces are known, except P, which may be 
found as follow : The general equation for the deflection 
of a beam is OY = ET? and by applying this formula 
to each of these forces taken separately, the deflections 
due to each can be found, and the sum of these deflections 
at the point of aetion of P must evidently be equal to 











point of contrary flexure somewhere between the liners 
where, of course, the bending moment is zero. Knowin 
the bending moments at every point, the diagram o! 


stress can be constructed from the formula p = = care 


being taken to allow for the difference in value of y and 
I between the liners and over the liners. These stresses 
are shown in Fig. 11, and illustrate clearly the varia- 
tion in stress throughout. It is obvious that at the 
ends of the liners the shaft will not receive the full 
contribution of strength due to its increased diameter, 
so that the stress diagram has been rounded away at 
the corners as shown. 

The exact determination of these stresses is a matter 
of some difficulty, but it is evident that at these pointe 
there must be an increase which is bound to have a serious 
effect on the shaft. It has been assumed for simplifica- 
tion in this calculation that the value of the brass liner 
for resisting longitudinal stresses is equal to the material 
of the shaft, and this no doubt has modified the values 
obtained. ; ; 

The actual magnitude of these stresses is not great (in 
this case about 2 tons), but it must not be forgotten that 
the first business of the shaft is to transmit a twisting 
moment, and that the bending moment is entirely sub- 
sidiary. Viewed in this light, these stresses become of 
extreme importance. Now, when it is remembered that 
the shaft is revolving when under the action of the bend- 
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ness, in that it prevents the bending moment, which is 
inevitable, from producing its proportionate effect on 
each unit of length of shaft, and appears to localise its 
action at the changeof section. This point, —— the 
continuity of strength in beams subjected to bending, is 
one of extreme importance in naval architecture, and 
further illustrations of the same action are afforded in the 
case of a vessel by the cracking of the light bulwark plate 
at the break of the bridge, and sometimes even of the 


well to consider now some of the devices 

reventing this action on : puagred 
These are illustrated on page 797, and for the 
most part explain themselves, though they all depend for 
m the exclusion of the salt water from the 
ends of the liners in contact with the shaft. The first 
four figures refer to the outer end of the after liner where 
and the other figures 
to the end of the liners inside the stern tube. 

One plan, Fig. 6, consists of tapering off the ends of 
the liners and wrapping them with red-leaded canvas 
This method is 
sometimes partially successful, though it may be pointed 

to depend more upen 
the tapering — > the liners, and with them of the 
t, than on the exclusion of water. 

In cases where this is done, it will sometimes be found 
— of a knife under the edge 
nding had stretched the liner 
It may here be stated that an attempt 
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ing moment, it is clear that it must be bent backwards TasBLe I.—Linered Shafts. 
and forwards each revolution, and, owing to the change l 
of section, the stresses attain their maximum values at Time Required | position of 
the ends of the liners, merge ge rn A to fracture of | Mark. | toProduce § ‘Practure, Remarks. 
the shaft through fatigue. or obvious reasons these Fractures. 
calculations have been based upon still water conditions, ai 
but it is certain that in bad weather, with the engines | y ; 1 33. 
racing, and the blades being brought into violent contact | x 9 1 48 } oa of liner gon bee ae 
with the water, these stresses in the propeller shaft must | X 3 te ee | ' emer Senctare, eak | 
be largely augmented. It is perhaps unnecessary to —— deck plating in way of the hatches. 
point out that the assumptions here made can never be | Sum 4 41 _ It would 
reali in practice, and in some cases are far from being Mean ree eee in common use for 
correct, as the shaft is never so rigidly held at the bulk- ga shafts. 
head as to justify the assumption that it is fixed. Again, 
even if the after bearing was perfectly in line when the Taste I[—Plain Shafts. success u 
—- — poem naga wear down out of line, and 
rgely modify the results. | Time : 
n wiles to illustrate practically the action of bending| Mark. | be foe ams —— of Remarks. the shaft enters the propeller 
moments on revolving shafts of irregular section, a number Feastures, | *~*O*Er- 
of my soph meng were — =~ of — the oe ae Aa ARORERE aameD 
ma taken as examples. It may, however, bes - . 
thet they all bore out the general amb of those here de- : : . = | 8tin. from end Slight flaw at fracture. | nq marline to exclude the water. 
scribed. Y3 8 30 \3h ” ” Irregular fracture. 
A series of model shafts were turned out of rolled bar ee out that its success appears 
steel, all being cut off the same bar, the dimensions being | Sum 19 25 
one-twentieth of those of the tail-shaft for which the pre- ——— c strength of the s 
vious calculations were made. These shafts were held | Mean ..| 6 28 = 388 minutes 2 
at one end in the lathe centre and passed through a cada Sos oe Ee —— | possible to insert the 
well-fitting brass bush at A, Figs. 12, 18, and 14, also Ratio 282 = 4.18 of the liner, as if the 
another bearing ,’, in. slack at B, and an upward force of - oS somewhat. 
[ 
Fig. 72. 
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DIAGRAM SHOWING BENDING MOMENTS 
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about 487 lb. was applied at the point C, which corre- 
sponds to the centre of the propeller boss. This load is, 
of course, very great in proportion to the size of the shaft, 
but was adopted with the 7 of producing fracture in 
a comparatively short time. The arrangement given shows 


the enla part of the shafts passing through the bear- 
ings, and the method of applying the load by means of 
a een Three shafts wer made having enlarged 


partsturned on them, corresponding to brass liners 
on tail-shafts; and three others were made plain of a 
ag diameter throughout equal to that between the 
iners. 

Other diagrams are given, Figs. 15 and 16, showing 
the bending moments and stresses arising from them 
under these conditions, the calculations being e in 
the way already described, only modified to suit the 
slightly different circumstances. The chief modification 
is the largely reduced bending moment and consequent 
stress at the propeller end of the after liner, due to 
the agg of the force corresponding to the thrust of a 
propeller. 

e lathe was run at 180 revolutions per minute, and a 
oe 4 careful record kept of the time required to fracture 
each shaft, The results are given in the annexed Tables: 





Experiment marked thus (*) shows considerable diver- 
gence from average results, and, omitting this, the re- 
spective averages are for linered shafts 94 minutes, and 


for plain shafts 470 minutes, giving a ratio a = 6. 


The analysis of these Tables and diagrams leads to the 
following conclusions ; 

_1. Every shaft broke at the point indicated by calcula- 
tion as being most severely stressed. 

2. The maximum stress per square inch, at the point 
4 ~ “areas in the plain shaft, is greater than in the linered 
shaft. 

3. The plain shafts on the average ran four to five times 
as long as the others, indicating greater fitness for that 
particular work. 

The final result of 2and 3 is that a shaft is weakened 
by being made of irregular section, as the plain shafts 
stood a greater stress — square inch alternating from 
tension to compression for a much longer time. It is not, 
of course, claimed that these experiments are exactly 
analogous to the daily work of a propeller shaft, but the 
action is sufficiently alike to indicate that the fitting of 








was made to test model shafts with the liners shrunk on 
instead of merely having them turned out of the solid. 
As might have been expected, the liners came loose and 
the experiment had to be abandoned. _ . : 
The method of covering the shaft entirely with brass is 
now more frequently adopted, and prevents all action in 
the tube, provided the liner is all in one piece. If jointed 
anywhere there is a — of weakness with an increas 
chance of failure, and the conditions are worse than with 
the usual liners, as any fracture which might occur cannot 
be seen. This method amounts to increasing the dia- 
meter of the shaft inside the tube, but leaves a reduced 
diameter at the propeller where fracture would take place 
ultimately, even when precautions were taken to prevent 
water getting in. Be 
Among other arrangements having the same object in 
view, may be mentioned that of Mr. M‘Coll (Fig. 5), 
which consisted in shrinking a wrought-iron band round 
the shaft a few inches from the end of the liner, and filling 
in the intervening space with white metal or _an india- 
rubber ring. Another plan Be gage by Mr. Mudd was 
that of drawing over the t a closely-fitting india- 
rubber sleeve, long enough to enter on the taper ends of 


brass liners on tail-end shafts is actually a source of weak- ' both liners, thus excluding the water completely. 
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_ In:ome cases these devic_s appear to have a beneficial 
effest, and it is doubtless owing to this fact that the 
theory of galvanic action has received so much support, 
and i3 may be urged against the theory here advanced that 
these methods give a complete solution of the problem of 
preventing corrosion. As explaining why the exclusion of 
the water prevents this corrosion, it may be said that, as 
the shaft is bent backwards and forwards, the air in the 
water attacks the material most severely stressed (i.c., at 
the ends of the liners), and when rusting has occurred, 
fresh surfaces are continually exposed to the attack, thus 
gradually wasting away the material and cutting into the 
shaft. 

On the other hand, when the water is excluded, this 
wasting does not occur, and the shaft might a to be 
in good, order, though it is ible that it may have been 
seriously injured by the bending action. Cases have 
occurred where shafts have broken at the ends of the 
liners from which the water has been rigidly excluded, 
showing that galvanic action is not the cause of this corro- 





ELEVATION SHOWING 
END OF STERN BUSH 
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propeller, and thus enormously reduce the net bending 
— on the shaft. da a is he 
course, to carry out this arrangement, 1t wou 

necessary to alter the design of the outer post, and make 
it strong enough to supply this reaction and resist lateral 
deflection, but it is considered that this could readily be 
done, and would more than compensate for any evils aris- 
ing from its introduction. 

ts) By fitting as light a propeller as possible. In one 
case that came witbin the writer’s experience, a vessel 
had a propeller weighing about 8} tons, driven by a shaft 
only 108 in. in diameter, the stern tube and liners all bein 
of normal proportions. This boat, only seven years old, 
broke no fewer than three propeller shafts, and one 
other was condemned on account of this corrosion at the 
forward end of the after liner. It was found on investi- 
— that the stress on the shaft, arrived at in the way 

escribed, amounted to nearly 3 tons, and this was foun 





to be mainly owing to her enormously heavy built pro- 
peller, which was finally discarded in January, 1899, in 


Fig. 17. 


and have a gland at the outside end of the tube, or 
fit an arrangement similar to Cedervall’s box, Fig. 17, 
below. This:latter arrangement, it is understood, has 
been tried in a large number of steamers with 6 
success, and has recently been fitted on some aed 
cargo boats built on the > One objection seems 
to be the number of small springs and fittings con- 
nected with the gland at the after end, which might 
give trouble in coupling up the propeller, as the job 
is frequently done at night time and in a great hurry. 
There appears to be no reason why some simple screw 
gland should not be thoroughly effective in holding back 
the oil and tallow. This woul adjusted by the engi- 
neer when the vessel is in dry dock, and would, of course, 
be prevented from tightening itself or coming back, and 
be suitably protected from ropes, &c., by ee 
A sketch of what is proposed is car pom | ig. 18. Itis 
evident that this last arrangement could be fitted to any 





existing steamer. It includes a stuffing-box with a gland 
nut made in halves and bolted together eo that it could 
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SECTION THROUGH STERN TUBE SHOWING PROPOSED 
ARRANGEMENT OF PACKING GLAND AT AFTER END. 


(sse.e,) 


sion, and it is believed that several present will be able 
from their own experience te supply many such cases. 

,_ Assuming now that the previous argument is correct, 
it is necessary to find some means of preventing the 
frequent shaft failures, and clearly there are three ways 
open to treatment : 

_ L. The first method naturally en rg itself, though it 
18 perhaps unscientific and wasteful of material, viz., to 
merease the diameter of the shaft to a point where the 
stresses arising from this bending action are negligible. 
In most cases this would amount to increasing the dia- 
meter of the shaft by, say, 15 per cent., though the weight 
of the propeller and speed of the ship would have to be 
taken into account. 

2. The second method consists in reducing the bending 
moment on the shaft, and this could be done in three 
Ways, Viz. : 

(a) By reintroducing the outer bearing on the rudder 

t, which, so far as these stresses are concerned, would 
of great advantage, though its introduction would 
bring other evils in its train. . It will be obvious, from an 
Inspection of Fig. 1, page 796, that, if the end of the shaft 
were supported iA suitable bearing, there could be no 
deflection of the kind considered in the calculation, as 


the reaction of this arg | would supply an upward force 
which would compensate for the weight and t of the 
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favour of a solid one weighing under 6 tons. From this 
will be seen the importance of having a propeller as light 
as possible, 

(c) By increasing the quantity of water ballast, and 
thus by increasing the immersion of the propeller on a 
ballast run, the centre of effort of the thrust would be 
brought nearer the centre of the shaft. There is little 
doubt that many modern cargo steamers are very badly 
equipped in this respect, and there appears good reason 
to believe that this fact is responsible for many tail-shaft 
fractures. It seems to the writer that this difficult 
could be ee constructing deep tanks whic 
cotld be made available for either cargo or ballast. 
This, of course, is done in some cases; but the practice 
might be caper 3 extended, and would, it is believed, 
tend greatly to the better a of the engines — 
ballast runs, as well as reducing the serious effect whic 
such runs have on propeller shafts. 

3. The third and last method is to arrange the material 
in such a way that the section of the shaft is continuous, 
and thus do away with the localising of the stresses at 
particular points. The only satisfactory way to do this 
is toabolish the liners altogether, and then the stern tube 
should be filled with tallow or oil to prevent the bearings 
rusting. To insure complete success, it is advisable to 





line the lower half of the after bearing with white metal, | th 











L; os c 


yw 
DRAIN COCK 


SGALE /'" 2°76!" 


readily beremoved to allow the gland tobe packed and over- 
am without disturbing the propeller. Another great 
advantage is that any propeller shaft fitted with liners 
could be replaced by oye one, whose diameter is equal 
to the diameter of the old shaft over the liners. Thus a 
10-in. shaft with liners ? in. thick could be replaced by 
one 11} in. in diameter, being an increase of 15 cent. 
on the diameter, and over 50 per cent. in stre’ 

As a remedy, then, for frequent failures of propeller 
shafts, the previous remarks would lead to the adoption 
of one or more of the following plans: 

1. Increased diameter of shaft. : 

2. (a) Re-introduction of outer bearing. 

(b) Minimum weight for propeller. 
(c) Increased water ballast. eis 

3. Abolish brass liners, and run shaft on white metal, 
with oil or tallow surrounding it. 

Except for the statement that these shafts are made 
of either iron or steel, nothing has been said about the 
material ; and so far as this corrosion is concerned, there 
does not appear to be much difference, though it is 
generally considered that steel shafts are more subject 
to it than iron. It is perhaps owing to this that there 
is a preference in some quarters for propeller shafts made 
of good scrap or faggoted iron; but owing to the diffi- 
culty of obtaining iron of uniform quality, it is considered 
preferable by the writer to make propeller shafts of 
ingot steel. Especially would this material commend 
itself, if the plan last referred to were adopted, as a 
good ingot steel shaft when turned is absolutely free from 
reeds or marks, and would be likely to run sweetly on 
the white metal bearing. Apart from this advantage, 
such a shaft is uniform in quality and much tougher than 
iron, and therefore better adapted for the severe work of 
driving a propeller. 2 

In conclusion, the writer has to express his acknow- 
ledgments to Messrs. John McNeil and Co., Glasgow, 
who were enough to carry out the experiments on 
model shafts. 

This firm has had large experience with heavy sugar 
mill rollers, and they state that, in the event of fracture, 
these rollers, which are subjected to both bending and 
twisting, almost invariably break at the change of section 
in way of the bearing. 





_ YorksHrre Licnut Raiitways.—An inquiry was held 
in Leeds on Thursday by the Light way Commis- 
sioners into applications for P+ Se to construct light 
railways from Bradford to Gilderstone, Morley, and 
Ardsley; and through Ravensthorpe, Dewsbury, Heck- 
mondwike, Liversedge, and Cleckheaton. After having 
the proposals fully laid before them, the Commissioners 
said they were prepared to recommend the granting of 
the order for the first-named line, with the exception of 
the portion within the borough of Bradford. With 
regard to the second line, they approved of the scheme 
with the exception of a portion relating to Batley, and 
suggested that Parliament should be left to decide upon 
e whole scheme. 
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THE POST OFFICE TELEGRAPHS. 


THE Post Office telegraphs may be regarded from 
two standpoints—first, with respect to the growth of 
the business; and secondly, with respect to the 
financial results worked out by “the department.” 
From the first standpoint, the outcome is eminently 
satisfactory ; and from the second, it is about equally 
unsatisfactory. In other words, the business has 
grown beyond the most sanguine anticipations, while 
at the same time it has been carried on at a continual 
loss. The revenue acquired by the Government tele- 
graphs in 1870 was 612,302/. In 1880 the corres nd- 
ing total was 1,469,795/. This was a remarkable 
result, but by 1890 the progress made had been still 
more considerable, the total receipts of that year 
being 2,364,099. The revenue is still growing, 
and almost without any interruption from year to 
year. In 1891 the receipts were 2,456,764/. ; in 1892, 
2,545,612/. ; in 1893, 2,526,312/. ; in 1894, 2,579,206/.; 
in 1895, 2,646,414/.; in 1896, 2,879,794/. ; in 1897, 
2,967,353/.; in 1898, 3,071,723/.; and in 1899, 
3,260,145/. It should, perhaps, be remarked that the 
revenue for each year is helped up by the estimated 


value of the services claimed to be rendered by “ the | are 


department ” to other public departments without re- 
muneration. In 1870, the credit taken under this 
head was 1467/.; in 1880, 15,382/.; and in 1890, 
36,324/.; while the amount credited for 1899 was 
55,7491. It should be observed that the credit is a 
singularly elastic one; and it might, perhaps, be in- 
teresting to learn upon what principle it is calculated. 
This, however, is a point of comparatively minor im- 
portance. In the earlier ~_— of Government tele- 
graphy, a profit was made year by year; but these profits 
appear to have now altogether vanished. In 1870, 
the year’s profit was 261,925/.; in 1871, 238,695/.; in 
1872, 139,424/.; in 1873, 92,992/.; in 1874, 85,8081. ; 
in 1875-6, 103,272/.; in 1877, 119,913/.; in 1878, 
125,108/.; in 1879, 207,917/.; in 1880, 296,508/.; in 
1881, 325,433/.; in 1882, 213,892/.; and in 1883, 
184,194/. Profit-making ceased at this point, and in 
1884 there was a loss of 19,697/.; in 1885, a loss of 
36,350/.; in 1886, a loss of 45,137/.; in 1887, a loss of 
145,473/.; and, in 1888, a loss of 60847. Then there 
was once more a little spell of sunshine ; 1889 balanc- 
ing off with a profit of 88,604/.; 1890, with a profit of 
85,113/.; and 1891, with a profit of 68,1837. Since 
1891 matters have once more gone decidedly in the 
wrong direction, the following annual losses havi 
been sustained: 1892, 90,283/.; 1893, 166,682/.; 1894, 
178,439/.; 1895, 141,638/.; 1896, 40,548/7.; 1897, 
144,456/.; 1898, 307,118/.; and 1899, 221,869/. The 
eneral result of 30 years’ working, after allowing 
for interest on 10,868,664/. stock, issued to provide 
for the purchase of the telegraphs, was a loss of 
7,756, 6551. 

“The department,” by the way, does not refer to 
this 7,756,655/. as a loss; it employs a convenient 
official euphemism, and styles it ‘a deficiency.” 
Primé facie, the current aspect of the Government 
telegraphs is decidedly unsatisfactory ; but it is, of 
course, fair to note that ‘‘the department” gives 
a good deal of additional accommodation to the 
public. The creation of the Government tele- 
graph system was attended from the first with 
the adoption of a uniform scale for the transmis- 
sion of telegrams in all directions. In old times 
the companies which first linked together the principal 
cities of Great Britain and Ireland charged according 
to the distances over which messages were carried ; 
but ‘‘ the department ” at once went to a universal 
ls., and for telegrams not exceeding twelve words it 
has since consented to a uniform charge of 6d. More- 
over, ‘‘the department” has greatly reer tele- 
graph offices, so that scarcely any considerable village 
is now without some smart young lady or some sharp 
lad who can despatch a telegram for a casual visitor. 
All this has, no doubt, to be taken into account ; but, 
at the same time, one has an old-fashioned prejudice 
in favour of conducting business on sound commercial 
principles—that is, mating it self-supporting. Another 
reason why ‘‘the department” has to confess toa ‘‘defi- 
ciency” of 7,756,655/. upon the working of the Govern- 
ment telegraphs during the past 30 years is the fact that 
it is working with a closed capital account. No further 
Government stock has been issued for the purchase or 
extension of telegraphs since 1877-8, and additional 

lant and extensions have been charged to revenue. 
Bat this, again, is contrary to generally received 
ideas ; revenue is revenue, and capital is capital, and 
the two should not be jumbled up together. Another 
reason why the past 30 years’ working of the Govern- 
ment telegraphs has been attended with such 
financial results is found in the thoughtless—not to 
say reckless — arrangements made with to 
rates charged for the transmission of press telegrams. 
In old times, the Electric —_ copa ogae <4 Tele- 

raph Com charged the press 2s. 6d. for 
aa 40 ares s despatched from the South of 
England to any G w newspaper. Now, the rate 
cha is ls. per 1 


multiplied, the average rate is brought down to little 


words ; while, when copies are | in 





more than 3d. per 100 words. Here, again, it is con- 
tended that the public has gained by the great facilities 
afforded for the transmission of intelligence; but the 
same answer has to be given, viz., that economic prin- 
ciples ought not to be violated, and that business 
ought not to be carried on ata loss. 





LAUNCHES AND TRIAL TRIPS. 
Messrs. John Brown and Co., Limited, Clydebank 
Engineering and Shipbuilding Works, launched, on 
the 19th ult., the twin-screw to o-boat destroyer 
Tiger. The vessel is the second of three building for the 
British Government, and is of dimensions similar to 
those which have recently been completed at Clydebank. 


The s.s. Cardium, built to the order of Messrs. M. 
Samuel and Co., of London, was taken when loaded for 
trial at sea on the 24th ult. by Messrs. Sir W. G. 
Armstrong, ene “o the Peeper cae has 
been specially construc’ or the carriage of petroleum 
in bulk through the Suez Canal to the East, returning with 
a general cargo. Her principal dimensions are: Length, 
410 ft.; beam, 52ft. ; depth moulded, 33 ft. 9in. ; with a 
a a capacity of about 8500 tons. The engines 

by the North-Eastern Marine Engineering Company, 
and the cylinders 28 in., 46 in., and 77 in. in diameter, 
with a 48-in. stroke, — steam at 1801b. working pres- 
sure from three single-ended boilers. The ium 
has been built under the direct supervision of Messrs. 
Flannery, y, and Johnson, of London, particular 
attention having been given to the fitting of liquid fuel- 
burning a which is a special characteristic of the 
vessels of this fleet. The average s' on the trial was 
10.08 knots, the forward boiler being under oil-burning 
condition and the two aft boilers under coal burning. 
The vessel was loaded to her summer freeboard. On the 
yey miccaae of the trial, the oil gear was dismantled from 
the forward boiler and the boiler put under coal sem 
for the voyage, and the time occupied from comers oO 
trial till the fires were well alight with coal was 1} hours. 


On Friday, May 25, the official trial took place of the 
first-class torpedo-boat Hydra, built for the Dutch Govern- 
ment by Messrs. Yarrow and , Limited, of Poplar. 
The contract speed was 23 knots, during a continuous run 
of three hours, and 24.3 knots was the s realised. 
The Dutch authorities were represented by Mr. Loder, 
Chief Constructor of the Dutch Navy, Mr. Koning, Chief 
Engineer of the Dutch Navy, and Captain De Booy. 
This vessel is the firat of two intended to be sent out to 
the Dutch East Indies to reinforce the naval power at 
that station. 











The steel screw steamer Grayfield, built by Messrs. 
William Gray and Co., Limited, to the order of Messrs. 
John Ruthen and Co., of Cardiff, was taken to sea for 
her trial trip on the 26th ult. The principal dimensions 
are: Length over all, 360 ft.; breadth, 42 ft.; and depth, 
21 ft. 9 in. en engines having cylinders 
214 in., 35 in., and 58 in. in diameter, with 39 in. piston 
stroke, and two large steel boilers working at a pressure 
of 160 1b. per square inch, have been supplied from the 
Central Engine Works of the builders. The trial was 
satisfactory, the average speed being 11 knots. 


Messrs. Furness, Withy, and Co., Limited, Hartle- 
pool, launched on May 29 a steel-screw steamer built to 
the order of Messrs. Donaldson Brothers, Glasgow. The 
vessel is 413 ft. in length, with a measurement capacity 
of 13,600 tons. A refrigerating space of 11,000 cubic feet 
is provided in the after tween decks, and the shade deck 
is arranged for the carriage of cattle. The machinery 
will be supplied af Messrs. C. Furness, Westgarth, and 
Co., Limited, Middlesbrough, and the engines will have 
cylinders 274 in., 44 in., and 75 in. in diameter by 48 in. 
stroke, with three single-ended boilers 14 ft. 6in. by 12 ft., 
and 180 lb. working pressure, with Howden’s forced 
draught. The vessel was named Marina. 


On the 29th ult. Messrs. Sir W. G. Armstrong, Whit- 
worth, and Co., launched from their Walker Shipyard 
the s.s. Bulysses, built to the order of Messrs. M. Samuel 
and Co., of London, for the carriage of petroleum in bulk 
to the East, and general cargoes home. She is the third 
ship of similar size built for the firm by Messrs. Arm- 
strong, and is being fitted for burning 9 fuel as well 
as Her principal dimensions are: Length between 
ndiculars, 410 ft. ; beam, 52 ft.; and depth moulded, 
t. 9 in.; with a total deadweight capacity of about 
8500 tons. The vessel has been constructed throughout 
to Lloyd’s highest class, and to conform to the Suez Canal 
regulations for bulk oil-carrying steamers, under the inspec- 
tion of Messrs. Flannery, E y, and Johnson, of 
London. She will be equipped with the latest t 
of machinery, the main engines being by the North- 
Eastern Marine Engineering Company. The cylinders 
are 28 in. 46 in., and 77 in. in diameter with a stroke of 
48 in., — steam from three — single-ended boilers, 
each having four furnaces, at a working pressure of 180 Ib. 


The screw steamer Norman Prince, recently launched 
by Messrs. Short Brothers, Sunderland, to the order of 
the Prince Line of Steamers, Newcastle-on-Tyne, left the 
Wear for her trial trip on May 30. Ona series of runs 
over the meas mile a mean speed of 12 knots was 
attai This vessel is of the following dimensions, 








supplied by the North-Eastern Marine Engineer- 
i are y, Limited, of Sunderland, and have 
cylinders pyre 40 in. and 66 in, in diameter, with a 


viz.: Length over all, 363 ft.; breadth, 45 ft.; and depth 
moulded, 27 ft. 9in. The ines an Sabdis bave toe Sai 





stroke of 45 in., steam being supplied by two large 
boilers, working at 180-Ib, —— . _ 


The screw tug Fueguino, built by Messrs. Day, Summe 
and Co., of say eager my for the Argentine Government, 
went out for the official trial trip on the 29th ult., the 
conditions being a continuous six-hours’ full-speed run, 
which was accomplished in a satisfactory manner, during 
which a speed of over 10 knots was maintained. On the 
30th ult., rs. Day, Summers, and Co., launehed the 
Tuhuelche, a sister ship to the Fueguino, built by the 
firm for the same owners, 








The Irvine Shipbuilding and Engineering Compan 
Limited, launched on Wednesday, the 30th alt, a stei 
screw steamer of about 850 tons deadweight, built to the 
order of Messrs. J. and P. Hutchison, Glasgow. The 
dimensions of the vessel are: 185 ft. between perpen- 
diculars by 28 ft, by 14 ft. moulded. Triple-expansion 
engines having cylinders 14 in., 23 in., and 37 in.. in 
diameter by 27 in. stroke, is being supplied by Messrs, 
Hutson and Sons, Limited, engineers, Glasgow. The 
vessel was named Achilles. 

Sir Raylton Dixon and Co., Limited, Middlesbrough, 
launched on May 31 a steel screw steamer, built to the 
order of the Deutsch Australische Dampschiffs Gesell. 
schaft, of Hamburg. Her princi dimensions are: 
Length, 403 ft.; beam, 47 ft. 8} in.; depth moulded, 
31 ft.; and she has a deadweight carrying capacity of over 
6800 tons. The engines, by Messrs. T. Richardson and 
Sons, Limited, Hartlepool, have cylinders 28 in., 46 in., 
and 77 in. in diameter by 54 in. stroke, supplied with 
steam by four ny may boilers working at 
180 lb. pressure, and are designed to drive the vessel a 
speed aby 12 knots fully laden. -The vessel was named 

orf, 


Messrs. Short Brothers, Sunderland, launched on the 
1st. inst. a steel screw steamer, named South America, 
built for the Australian trade to the order of the Southern 
rege yong J Company, Limited, of London. This vessel 
is of the following dimensions: Length, 382 ft.; breadth, 
48 ft. 8 in.; and depth moulded, 30 ft.; having a | 
carrying capacity. The vessel is to be fitted with triple. 
expansion engines by Messrs. Blair and Co., Limited, of 
Stockton, having cylinders 26 in., 43 in. and 70 in. in dia- 
meter, with a stroke of 48 in., and having three large 
steel boilers of 180 lb. working pressure. 

The trial trip of the s.s, Dagmar, built by the Elsinore 
Iron Shipbuilding and Engineering Company, Elsinore, 
Denmark, to the order of the Russian Baltic Steam 
Navigation Company, of Riga, took place on the 
7th inst., and was considered satisfactory. The vessel is 
built of steel to the highest class of British Lloyd’s special 
survey, and her dimensions are 290 ft. by 42 ft. 6 in. by 
20 ft. 74 in. depth of hold. The — are of the triple- 
expansion type, with surface condenser. During the 
trial trip the engines indicated normally 879 horse-power, 
and the speed was 10} knots, with a consumption of coal 
of 0.54 kilogramme per indicated horse-power per hour. 


The steel screw steamer Julia has just completed a 
steam trial, after a very extensive overhaul by her 
original builders, Messrs. David J. Dunlop and Co., Port 
Glasgow. She is owned by Messrs. Sobrinos de Herrera, 
of Havana, for passenger, cattle, and cargo service be- 
tween Havana, the West Indian Islands, Canary Islands, 
and America, but was acquired 7 the Spanish Govern- 
ment as a Hap ee and dispatch vessel. When fully 
equipped with stores, ammunition, and soldiers on 
board, the Julia could steam from 15 to 16 knots. She 
has now been restored to her original condition. The 
four original single-ended boilers, fired from a central 
stokehold by two double-ended boilers, 13 ft. 6 in. in dia- 
meter by 16 ft. long, having two stokeholds, each of the 
new boilers having six patent corrugated furnaces, working 

ressure being 160 lb. per square inch. A large new 

onkey boiler has also been supplied with a working — 
sure of 120 lb. per square inch. The engines have been 
—, overhauled, and the cylinders, which were 
originally 26} in., 42 in., and 65 in. in diameter by 42 in. 
length of stroke, have been all re-bored. The Julia had 
between 500 and 600 tons of bunker coal on board on her 
trials, which were satisfactory. 


Messrs. Irvine’s Shipbuilding and Dry Docks Com- 
oe , Limited, launched a steel-screw steamer named 

oodbridge, built to the order of Sir Christopher Fur- 
ness, for Messrs. J. Temperley and Co., London. She is 
of the following dimensions: Length, 352 ft. ; breadth, 
48 ft. ; depth, 27 ft. 9in.; and capable of carrying 6000 
sere dead weight = a light cay _— RM 
riple-expansion are being su . 
Williom Allan ont te, Limited, Sunderland, with cy- 
linders 25 in., 40 in., and 66 in. in diameter by 45 in. 
stroke, and two single-ended boilers, constructed to work 
at a pressure of 160 lb. 











American RariroaD Burtpinc.—The extent of new 
American railroad completed last year was 4588 miles, 
and it is expected that this mileage will be equalled, if 
it is not surpassed, this year, there being now 5000 miles 
under contract, while additional contracts are expected 
to be let during the next few weeks. Of the new lines 
actually in hand, 500 miles are in the Indian and Okla- 
hama territories, where the Chicago, Rock Island, and 
Pacific, the Topeka and Santa Fé, and the St. Louis and 
n Francisco companies are building some important 
extensions, U of 400 miles of new line are now 12 
_— in West Virginia, 260 miles in Texas, and 350 miles 
in Iowa. 
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Sn ee PATENT | it can be exhausted and sealed with small chance of its sensitive- 


CompiteD sy W. LLOYD WISE. 


GELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 


UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated a. Fig. 
in each mentioned, the Specification is Fig gd 
Where inventions are communicated from abroad, the Names, &c., © 


case; where none are 
not illustrated. 


of the Communicators are given in italics. 


ics 
Copies of Specifications may be obtained at the Patent Office Sale 
ra! ildi C., at 


nch, 25, Southam: Buildings, Chancery-lane, 
the uniform age’ of 8 
The date of advertisement of the it 


to the electromagnet. The coherer may be constructed so that 
ness being impaired by the hot blast of the glass blower, by fusing 


into the bottom of a glass tube the two platinum wires attached 
to the lower portion of two metal electrodes insulated from one 


10.408. 





: ea oy @ complet ) 
fication is, in each case, given after the abstract, unless the another, yk pac ony ned cleaning the acting surface from the 
2 the open end of the tube, insertin ngs and a plug or screw, and, 
Any person may at any time within two months from the date of | finally exhausting and sealing up the open tod. A Mecus domi 
inker can be attached in parallel to the decohering magnet, or an 
electro-chemical recorder may be used in order to avoid self- 


atent has been sealed, when the date of sealing is given. 


the advertisement of the nce of a complete Specification, 


ive notice at the Patent O, of opposition to the grant of a 
the Act. 


atent on any of the grounds mentioned in 
ELECTRICAL APPARATUS. 


2742. F. ogy eburg, Prussia. 
Submarine es. (5 Figs.) February 12, 1900.—With th 

pparatus submarine mines are fired by means of Hertzian radia- 
tions so that the firing is effected only if the —— is ac- 
costed by a certain signal. A float connected to the mine by a 
telescopic tube, contains a number of batteries, and the 
ap us proper, which consists of two plates connected with 
each other, and provided with notches according to the intended 
length of the radiations. These two plates are rotated by clockwork 
at the same speed as the contact plate for a transmitter of 








(at) 


Hertzian radiations, the notches of the plates engaging with the 
pivote of the armature of an electromagnet which is energised 
when Hertzian radiations of short duration affect the coherer so 
sas to reduce the resistance in it, whereupon the current of half 
‘the battery passes for a short time through the coils of the electro- 
magnet. Continued rotation of the plates causes a pin on one of 
‘them to close the contact for the actual firing of the mine. The 
coherer is carried on a glass-covered platform above the float. 
At the firing station is a contact plate having similar mechanism, 
which plate is, of course, held from rotating until it is desired to 
fire the mine. (Accepted May 2, 1900.) 


516. A. Muirhead, Shortlands, Kent. Telegraphic 

eceiving and Translating ent. [9 Higs.] 
January 9, 1899.—The signal coil is connected to the cradle which 
-carries the ink syphon by two fibres, which at points between the 
coil and cradle are fastened to the free end of two phosphor- 
bronze strips which normally rest against two contact stops 
carried by an arm pivotally mounted and supported by friction on 
astandard. The circuits of two local relays for translation are 
completed through the strips and the stops against which they 
rest. In some cases the two phosphor-bronze strips (or one strip 
fixed centrally and having both ends free) are fixed at one end to 
4 plate, on the surface of which is mounted a series of contact- 





rods in connection with a series of resistances forming part of a 
differential local relay circuit. The strips are so fixed that they 
wrap or fold over the curved surface of a plate more or less as 
the signal coil with which they are in connection at their free 
ends is deflected on the of current from the cable or 
telegraphic circuit through the conductor of the signal coil. The 
greater the amount of flexure of the phosphor-bronze strips or 
eprings the greater the number of resistances left in circuit or 
short-circuited as the case — be ; that is, the greater the varia- 
tion of resistance of the local relay circuits which include these 
resistances. Various modifications are described and shown. 
(Accepted May 2, 1900.) 


10,406. L. B. Miller, London. Wireless Telegraphy. 
{6 Figs.) May 17, 1899.—For the purpose of decohering rapidly 
the coherer is attached to the light armature of a small and very 
-quick-acting electromagnet, which serves as a’Morse sounder as 
well as for decohering, and is thrown into action by the relay, 
the sudden jerk forward of the armature serving to decohere the 
filings. It is stated that the speed of decohe is greatly in- 
creased if the movement of the armature away from a stop is 
made to break the coherer circuit, and that in addition the relay 
can be more delicately adjusted when this is done, and then when 


induction. (Accepted May 2, 1900.) 
15,525. R. W. C: Ober 























the construction as well as the action of which is clearly indi- 
cated by the drawings. (Accepted May 9, 1900.) 


4785. M. Deri, Vienna, Austria. Alternating- 
Current Motor. [3 Figs.] March 13, 1900.—The electro- 
motor desori in the ication No. 13,399 of 1898 has a com- 
bined field- magnet winding for the purpose of exciting it by 
means of continuous and alternating currents, operating simul- 
taneously or otherwise. The machine constitutes the combina- 
tion of a continuous-current motor with collector, and an alter- 











nate current-induction motor with short-circuited armature. 
According to the present invention, the arrangement described in 
the said patent, namely, the two field windings for two different 
numbers of poles and the combined armature winding, are also 
arranged for working with alternate current alone, by. combining 
in one and the same machine a collector motor, and an induction 
motor, and rendering this capable of working with alternating 
current. (Accepted May 9, 1900.) 


5167. J. Yates, W. Yates, and J. B. Bent, Swin- 

Alternating-Current Motors. [4 Figs.) 
March 19, 1900.—This invention has reference to alternating- 
current motors of a certain class, and has for object to simplify 
the form and application of the armature winding. A plurality 
of wires (perhaps composing one cable) are applied in one opera- 




















tion, and they are afterwards connected together as desired. 

In the kind of fan motor shown in the drawings, a nineteen-wire 

cable is used which is connected up oon ~ as illus- 
, Fig. 3. 


rull, Yssel, Holland. Electric 
Switch, [2 Figs.) July 28, 1899.—This is a quick-break switch, 


Berl 

in.) era. 4 
—Magneto-m es for telephonic call ringing have, in the 
armature on the side which faces the magnets, a “ notch” and 
also ‘‘the magnets, which face the armature, are notched in two 





places.” It is stated that ‘‘with such notched, coombed, or cas- 
tellated generators” the form of thec urrent wave is so modified 
that while an equal ringing efficiency is attainable, the induc- 
tional effect on other telephone lines in juxtaposition to that 
———s the ringing current is much less than when the ordi- 
nary form of magneto-machine is used. (Accepted May 9, 1900.) 


ake and J. M. Gorham. Wirtes 
(8 Figs.] April 13, 1899.—Itis frequently 
found difficult in wiring candelabra to carry the wires in the in- 
side of the arms, and in most cases it has been usual to the 
flexible cords outside and attach them at intervals to the arms, 
which renders it difficult for the candelabra to be efficiently 




















cleaned. According to this invention one flexible cord is carried 
through the imitation candle in the centre, which can be 
drilled for the purpose, and from this point the cord is distributed 
underneath the shades to the connections between the different 
lamps, these being made at the top of the candle, instead of from 
below. The shades may be made larger than usual so as to mini- 
mise the visible amount of wire. (Accepted May 9, 1900.) 


GUNS AND EXPLOSIVES. 


11,973. A.T. Dawson and G. T. iapden, 
Light Gun- (5 Figs.) March 8, 1899.—Wheel 


cal es or mountings for light artillery, such as mountain guns 
—- ns, are made in such manner that they can be 
separa nto parts without the use of tools. carriage 
made in —— parts, namely : The trail, the axle with wheels, 
and the elevating gear. The trail consists of steel plates (gene- 








rally two side plates and one top and one bottom plate), joined 
together by a and transoms. The bearings on the trail for 
securing the trunnions of the gun for receiving the axle, and for 
receiving the trunnions of the elevating gear with concentricall: 
curved shoulders, are constructed to operate in combination with 
— studs projecting — we gun, hom ng — and from 

e elevating gear Vv or holding the parts in connec- 
tion. (Accepted May 2, 1900.)””. 
12,852. The Morris Tube Nag ar ge and 

Gun Tubes. (8 Fi 

tion is for the purpose of allow: 
tubes to be accurately centred in Pg in which the~ 
chamber is of larger eter than the bore of the or 
— 4 o lgreaegerg nA gen aes ps -at each 
end three ecting arms . apart. a groove 
in each ot Uses arms is fitted to Site one of the projecting limbs 
of an E-shaped piece, the middle member of which has its back 
rounded so as to fit or approximately fitthe bore of the gu». The 








the shunt circuit through the ‘4 open the received wave can 
only pass through the coherer. e coherer filings should be of 
& metal or alloy that cannot be magnetised owing to proximity 


trated by the thin line in the diagram. e second wind- 
ing illustrated by the thicker line in — 3 may be cut out of 
circuit after the motor has commenced running. - (Accepted 


May 9, 1900.) 





middle projection of the E is internally screw-threaded to receive 
a screw. us there are three E-pieces with their screws uni- 


H. Mi 2 
Oppenheimer London, (Miz and Genest 
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formly arranged around thesleeve. Each of the screws has fixed 
on it a bevel pinion, and these three pinions gear with a bevel 
wheel which can be caused to revolve on the sleeve by turning a 
spindle which is parallel to the sleeve and has on it a pinion gear- 
ing with the bevel wheel. After the barrel with the sleeve on it 
and its three E-pieces retracted is introduced into its place in the 
bore of the gun, the spindle, which extends either back beyond the 





LOL 








Fg.i. 
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breech or forwards beyond the muzzle, is turned, turning the 
three screws and the three E-pieces are thus moved radially out- 
wards until they are firmly pressed against the interior of the 
bore, thus holding the miniature barrel centred and firmly gripped. 
Instead of bevel pinions on the screws gearing with a bevel whee 

on the sleeve, they may be ordinary toothed pinions gearing with 
a crown toothed wheel on the sleeve. (Accepted May 9, 1900.) 


7712. W. H. Wright, Ontario, Canada, W. Roth- 
schild and G. D. Smith, London. Gun-Carriages. 
{4 Figs.) April 12, 1899.—To balance the vehicle as far as is ad- 
visable, is the object of this invention, and while varying the dis- 

sition of weight as may be required for the particular object 
n view, a feature common to vehicles, according to this inven- 
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tion, is that the axle is made with a deep crank or depression 
adopted to receive a portion or the whole of the main framework 
or body, the ends or journals ager to receive the wheels, 
and, perhaps, being tapered. Sliding sockets for the upper por- 
tion of the axle are in the frame and spiral springs are employed 
to absorb vibration. A folding armour shield and contributory 
devices are provided. (Accepted May 9, 1900.) 


LIFTING AND HAULING APPLIANCES. 


10,999. W. H. Wise, West Hartle l. Derrick 
8 Gear. [1 Fig.) May 26, 1899.—This invention has 
reference to derrick cranes, and provides for the simultaneous 
lengthening and shortening of the two s of the swinging arm 
when the latter is moved. The motor drives a non-elastic band 
(shown by dotted lines) kept taut by a pulley at its upper end, 











and the guy lines are attached to the band, so that when the 
band revolves one line is lengthened as the other shortens. The 
guy ropes be of coir, An alternative arrangement com- 
rises a separate single guy around a barrel, the derrick ae | 
ung out of plumb with its lower pivot by shackling the derric! 
open to cross-trees on the upright. (Accepted May 2, 1900.) 


MILLING AND SEPARATING MACHINERY. 


a756. J. H. Annandale, Pol Midlothian. 
Fibrous Material Washer. [3 Page March 4, 1899.—In 
a vat is arranged so as to be ble of revolving, a perforated 
cylindrical drum having an inlet at one end for the fibrous 
material to be washed and an outlet at the other end. The per- 
forated shell of the rotating drum is carried on longitudinal spars, 
and is provided on its inner periphery with a rated hi 
blade or worm. The wee ang Age | of the drum is conical, and at 
this end the ageege 3 water is admitted, the fibrous material fed 
into the drum at the other end is by rotation of the drum and 
helix borne along the stream of infi water, and by the 
conicality of the delivery end portion of the drum, is clear 
ot the water and delivered the outlet, the longitudinal 
tedly lifting and turning over the material du: its 





spars re) 
travel ron one end of the drum to the other. A vat would not 
be necessary if an unperforated drum were used. 


It is stated 





that the apparatus is applicable to the washing of the fibres of 
textile materials, such as esparto grass and wool reduced to 





groups when two are employed 
firegrate, so that the pass arou: 
group. That the combustion of the gases shall be more perfect, 


tubes are arranged beneath an upper collector or collectors, such 


erabl: over the 
Pre mdividnat tabes of the 




















“‘ half stuff” or other fibrous materials used in paper-making. 
(Accepted April 25, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


7243. T. Sugden, London. Superheater. [3 Figs.) 
April 6, 1800. number of curved tubes suspended in the 
path of the furnace gases from a pair of vessels through which 
steam to be superheated passes on its way to the main, forms a 
superheater according to this invention. The drawings show 
such a superheater applied to a water-tube boiler, the vessels 
being placed one on each side of the steam drum and the curved 
tubes connected thereto being suspended in the path of the fur- 
nace gases and bent to an approximate catenary s not 
to become distorted when heated. A shield or damper that is ad- 
justable by chains and weights, extends across the furnace, to 
direct the gases towards the tubes or to divert them from the 
tubes and guide them under the same as and when desired. 
Steam from the boiler enters one of the pair of vessels, passes 
through the curved tubes to the other vessel and thence to the 
main. To protect the tubes when steam is shut off from the 


Fig. /. 
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superheater, a pipe is connected to one end of the steam-receiving 
vessel, which communicates with a channel in the furnace wall, 
opening into the ashpit or furnace. By closing the steam inlet 
and outlet valve of the superheater, and by opening a valve 
which is provided between the pipe communicating with the 
furnace wall channel and the superheater vessel to which it is 
connected, and also on opening a further valve provided at the 
end of the delivery vessel opposite that end to which the 
steam outlet pipe is connected, a stream of can be drawn 
through the superheater by the chimney draught or by a fan, and 
the air thus heated can be used, it is stated, with advantage for the 
= of promoting combustion in the furnaces. When steam 
is admitted to the superheater, of course the air admitting and 
discharging valves are closed. In a Lancashire or Cornish boiler 
the construction, itis stated, is similar, but the superheater is 
placed at the rear of the boiler, the tubes hanging in the down- 
take. (Accepted April 25, 1900.) 
ewcastle-on-Tyne. 


14,476. C. A. Parsons, N 8 
Turbines. (5 Figs.) July 13, 1899.—In marine reversing tur- 
bines thi eee turbine is placed (and is preferably “ tele- 
eet? ore a or - 80 od 

ischarge, as nearly as possible, in e passage le: 
to the condenser. The outer portion of the going-astern turbine 








rotate, the centre portion being fixed. In one arrangement 
the gomgenters turbine is at the nS end of the main turbine, 


and the exhaust from the going-astern turbine yr through the 
—— of oa main turbine —oe — for dividing 
somewhat similarly disposing the parts of a non-reversing 
turbine is described and illustrated. (Accepted May 2, 1900.) 
12,584. H. J. C. and J. A. Pattison, 
Granili, Naples, Soniye. Water-Tube Steam Boiler. 
(2 Figs.] June 16, 1899.—This invention relates to improvements 
on the type of boiler described in the specification No. 14,639 of 
1898. In this class of boiler a group or groups of ‘‘ Field” or like 





formed in 


several tilted nests of tubes di 
having combustion chambers between the sets. The tubes are of 





’ Maxim, 
May 30, 1899.—In this arran: 
close 
directly from 
the air compressor cyli 
arranged ly, bor _— rod, 
The longitudinal frame of the vehicle serves as a container for 


to this invention a space or combustion chamber is 
the group by placing an extra row of tubes in front of 





each main group and between them and the fire, and by provid- 
ing both groups with walls or baffles to direct the course of the 
gases first through the extra group or row into the combustion 
chamber and then into the main group (which by the arrange- 
ment of the walls forms a flue) and out through the chimney. 
(Accepted May 9, 1900.) 


R. B. Smith, Birkenhead. Water-Tube 
May 20, 1899.—In this boiler there are 


(5 Figs.] 
one above another, and 





Fig 2. 













decreased size and increased number in the sets in the upper 

part of the boiler. 

necting water vessels and pipes may be as shown in the drawings 

/ ag  ecia to the combustion chambers. (Accepted 
ay 9, 1900. 


The disposition of the tubes and of the con 


VEHICLES. 

London. Motor Cycle. [5 Figs.] 

ement the two driven wheels are in 

to each other on a cran that is driven 

working cylinder. The working cylinder ad 

ler are of unequal diameters, and are 
ns being carried on a 


11,288. H. 8. 


roximit; 


coax 
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gasoline, the vapour of which forms an explosive mixture with the 
air. Electrical firing is used. 
ing devices are provided as well as 
ments and modi 
stated that the inventor employs rubber valves for the air pump, 
and that to overcome the liability 

attacked by the oil employed to lubricate the piston, a 
lubricant is used. (Accepted May 2, 1900.) 


Anti losive or fire-extinguish- 
ions. In the provisional speci 


of the india-rubber bein 


UNITED STATES PATENTS AND PATENT PRACTICE. 


reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 
street, Strand. 











JUNE 22, 1900.] 


THE REFLECTIVE POWER OF METALS 
AND OF METAL-BACKED GLASSES. 


Two ways are open to us for determining the 
reflective power of asubstance. The direct method 
measures the intensities of the incident and of the 
reflected ray. This was first done in 1850 by 
De la Provostaye and Desains! for the rays ema- 
nating from a heated body by means of a thermo- 
pile, when the dependence of the reflective power 
of metals from the angle of incidence was at once 
recognised. The same principle underlies the re- 
searches of Langley,? Rubens,* Nichols,‘ and Trow- 
bridge,® and it may not be superfluous to repeat 
Langley’s words on the basis of the method. 
Although the luminosity of any ray increases pro- 
portionally to the heat in this ray, being only 
another manifestation of the same energy, the 
luminosity of a colour is not proportional to the 
energy which produces it. Thus the sensation of 
crimson requires a high expenditure of energy— 
0.001 erg—whilst the same amount of energy in the 
_—< would call forth 100,000 times that visual 
effect. 

Sir John Conroy’ applied in 1883 Potter’s method 
and a Ritchie-Bouguer photometer, fixing two pieces 
of paper to the bases of two right-angled triangles 
whose positions could be adjusted in such a way 
that the two papers seemed to overlap one another. 
His angles of incidence varied between 10 deg. and 
80 deg. But his results differed so much from 
the formule of Fresnel, Cauchy, and McCullagh, 
and from the observations of Potter and of Jamin, 
that he questioned the correctness of the theory. 
The effects of polish and particularly of polarisa- 








ENGINEERING. 


rule, not to be-troubled with polarisation effects, 
but the arrangement is entirely original. In order 
not to lose the ultraviolet rays, the lenses and 
prisms were made up of quartz and the achromatic 
combinations of fluor-spar and quartz. The re- 
searches concern metals and glass backed with 
metals, and so far the wave lengths between \ = 
450 and \ = 700 uu; particulars concerning the 
ultraviolet spectrum have not yet appe ; 

The principle of the method is the following : 
The source of light, a (diagram, Fig. 1), is placed 
in front of the mirror S under examination, a 
little above the principal axis, lest the heat con- 
vection currents should disturb the paths of the 
rays. The rays, marked in the diagram, it should 
be mentioned, are only explanatory and not in- 
tended as constructive lines. The source a bein 
in the centre of curvature in the case of poor sa, 
mirrors—plane surfaces were also studied—the real 
image 8 will fall in the continuation of a below the 
axis. The lens L, reproduces these images at a, 8;, 
in the slit V of the spectrum photometer, which 
comprises the lenses and prisms indicated on the 
diagram. The slit is a double Vierordt slit, con- 
sisting of an upper and a lower half, each adjust- 
able. The arrangements are such that all the 
images produced have the same size as the source a. 
That side of a (an incandescent strip of platinum, 
heated electrically), which faces thejlens L,, will be 
called the front, and the respective rays, marked 
in full, the direct rays ; the side facing the mirror, 
and reflected by it, will be called the back, and 
the respective dotted rays the indirect rays. Thus 
the single arrow images a, ay are direct images of the 
front of a, whilst the double arrows 8 8, 8, mark 
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tion with large angles of incidence and other difli- 
culties may, however, suffice to explain the dis- 
crepancies. The other observers have avoided the 
polarisation effects. Lord Rayleigh’ confined him- 
self to small angles of incidence, i.e., almost per- 
pendicular rays, and devised a novel mirror arrange- 
ment for photometric observations. So far, glass, 
silver, ake speculum metal had been experimented 
upon. Rubens studied also gold, nickel, &c., and 
he as well as Langley, Nichols, and Trowbridge, 
already mentioned, investigated the relation be- 
tween reflective power and wave length in the 
visible and also in the ultra-red spectrum. 

The indirect methods derive the refractive index, 
the reflective and the absorptive power of metals 
from the observation of two constants, charac- 
teristic for each metal, generally the principal 
azimuth and the principal incidence. Such deter- 
minations have been made by Jamin,® Haughton,? 
Quincke,"” and particularly by Drude,!! who experi- 
mented on a large number of metals. But there 
remained and remains a good deal to be done, 
especially in the quantitative examination of the 
ultraviolet rays, although the researches, which we 
summarise in the present article, have greatly 
added to our knowledge. This work has been 
done by E. Hagen and H. Rubens, in the Reichsan- 
stalt, and has been described in the ‘‘ Zeitschrift 
fiir Instrumentenkunde,” !2 by permission of whose 
publisher, Mr. J. Springer, we reproduce the dia- 
grams. The method is again photometrical and 
the angle of incidence very small, }deg., as a 





1 Ann, de Chim. Phys., vol. xxx., page 276, 1850. 
? Phil. Mag., vol. 27, page 10, 1889. 

3 Wied. Ann., vol. xxxvil., page 249, 1889. 

* Wied. Ann., vol. lx., page 401, 1897. 

5 Wied. Ann., vol. Ixv., page 595, 1898. 

5 Proc. Roy. Soc., vol, xxxv., 26, 1883. 

7 Proc. Roy. Soc. vol. xli., page 274, 1886. 

® Ann. de Chim, Phys., vol. xxii., page 311, 1888. 
e Phil. Trans., 1863, page 123. 
“4 Pogg. Ann., Jubilee Volume, Page 336, 1874. 
: Wied. Ann., vol. xxxix., page 481, 1890. 

® October, 1899, page 293. 





Telescope e 


indirect images of the back of the source of light. 
O is the slot of the eye-piece, and the compari- 
son is effected after Clerk Maxwell’s method, de- 
scribed in his ‘‘ Theory of Compound ‘Colours.”!8 
P is a diverging quartz prism, p a biprism with 
very acute angles. If the biprism were absent the 
rays issuing from « and §, would be concentrated by 
the objective L, and lenses to two real images, falling 
in the plane of the eye-piece slit O. The biprism 
bends the rays, impinging on its lower half a little 
upwards, and lowers those falling on its upper half. 
As a result we obtain two pairs of images, instead 
of one, and the middle pair will more or less coin- 
cide in such a manner that an upright direct image 
(of the front of the platinum strip) will be super- 
posed on an inverted indirect image (of the back 
of a). This is, in a certain respect, undesirable, 
but it cannot be avoided, and because of this 
circumstance the source of light must be quite uni- 
form ; the corresponding arrangement of the eye- 
piece slit will presently be explained. 

A further study of the diagram will demonstrate 
that if we cut off the upper and lower images at O 
by means of vertical stops, and look towards the 
biprism p, the upper half of it will be illuminated ex- 
clusively by direct rays coming from the front of a, 
whilst the lower half will receive only indirect light 
from the back of a, reflected from the mirror. It 
further results that the rays passing through the 
upper biprism into the eye have crossed the 
lower half of L,, and vice versd, and that for the 
experiments only the portion of the mirror between 
i and k is essential ; the rest, i.e., the upper half of 
the mirror, might be dispensed with. The two 
fields which are photometrically to be compared 
lie closely by the side of .one another ; the line of 
separation disappears completely in the red end at 
diffuse illumination of the two slits. 

The observer further sees the lens L,, the bi- 
prism p, the prism P, and the lenses L,, L,, and 
the mirror S all projected upon one another, with 











13 Phil. Trans., vol. cl., page 57, 1860. 
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their scratches and stris, &c. A correction for 
the influences exerted by L, in this respect, can be 
made by turning this lens through 180 deg. about 
its optical axis. The other disturbances arising 
from want of homogeneity can be eliminated by 
adjusting the width of the Vierordt slit, which can 
be shifted bilaterally. 

The Vierordt slit is fixed in the collimator of 
the spectrum photometer. A stop with central 
cross-hairs can be fitted in the place of the cap of 
the collimator. The line connecting this cross 
with the demarcation line of the two slits is the 
axis of collimation. In the observing telescope the 
cross-hair stop is replaced by a Maxwell eye-piece 
slit, provided with two bilaterally adjustable hori- 
zontal jaws and two vertical jaws, singly movable. 
A ring surrounds the object end of the observin 
telescope ; the biprism p is fixed in an arm pivo' 
in this ring (Fig. 2); the angle of the biprism is 
only 22 minutes. The source of light is a strip 
of platinum foil 40 millimetres long, 2 millimetres 
wide—so that the image a, 8, in Fig. 1 is smaller 
than the diameter of the pupil—and 0.1 millimetre 
thick, covered with a film of spongy platinum, 2 u 
in thickness, and mounted in vertical plane, as 
indicated in Fig. 3, between two columns, one of 
which @ grips the strip by a spring so as to kee 
it taut at all temperatures. The platform on whic 
the platinum is mounted can be turned about 
180 deg. by the aid of the arm d (Fig. 3). The 
projector lens L,, only indicated in Fig. 1, consists 
of a positive lens of fluor-spar between two nega- 
tive quartz lenses. The — bench (Fig. 3) was 
formed by the bed of a lathe. 

One of the chief tasks of the adjustment is to fix 
the platinum strip about 60 centimetres from the 
collimator slit in such a way that collimation is 
attained, and that its lower edge lies about 0.5 
millimetre above the axis of collimation. The little 
rider c (Fig. 3) helps in this operation. The bent 
arm a is pivoted on a slide moving on the fixed foil 
support 6, and the rider itself forms a f)-strap, 
both sides of which are slotted, the line connecting 
the slots being at right angles to the incandescent 
strip. ‘The rider does not touch the foil when bent 
down. The adjustment of the strip is very simple. 
It is only necessary to close the eye-piece slit so as to 
leave an opening about 1 millimetre square, take out 
the eye-piece of the observing telescope, and view 
the object. If that point of the platinum foil which 
is visible through the rider. coincides with the 
cross hairs in front of the collimator head, even 
when ‘the slate platform on which the platinum 
foil is mounted, is turned through 180 deg., colli- 
mation will have been attained. The height ad- 
justment is easily effected by means of the screws 
marked. The fixing of the mirror is easy, 
with the help of the micrometer screw f and the 
screw e. That portion of the platinum foil which 
is not covered by theslit in the rider must coincide 
for both the images, projected on the Vierordt 
slit. When finally the biprism is turned in, two 
of the four images must coincide. If the colours 
of the images should not be quite the same, the 
edges of the prism are not vertical. A sharper 
test for this condition is to observe the sodium 
line of a flame, first without and then with the 
biprism in position ; the line must be double in 
both cases. 

The width of the lower Vierordt slit was gene- 
rally 0.15 or 0.2 millimetre, that of the eye-piece 
slit about twice as much. The vertical jaws of the 
latter were shifted until — cut off the outer 
images (Fig. 1) entirely, without quite touching 
the inner images a,8,. The vubserving telescope 
was successively fixed for wave-lengths between 
450 and 700 uu, at intervals of 50 uu, and the 
respective breadths of the two slits, which produced 
equal intensity of the two photometric fields, were 
derived from ten observations. The table on which 
the incandescent foil was mounted was then turned 
a 180 deg., and the observations were re- 
peated. Before starting such a series, it was ascer- 
tained by the aid of the rider that the light, falling 
upon the two halves of the Vierordt slit, actually 
did come from the front and back of the same por- 
tion of the incandescent platinum. Twenty more 
observations were taken at the end of each series 
in order to determine accurately the width of the 
— movable slit at which the two fields appear 
of equal intensity, when the upper and lower slits 
receive the same amount of light. A disc of plaster 
was for this purpose obliquely placed about 25 
centimetres in front of the Vierordt slit to serve 











as a reflector for an incandescence lamp. This 
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checking of the slit breadth at equal illumination 
presumes equal slit lengths, a condition fulfilled 
here by the application of the vertical jaws of the 
eye-piece slit. Any inequality in the temperature 
and variation from the front and back of the 
platinum strip is eliminated by interchanging 
front and back simply by turning the table through 
180 deg. senizssa 

The observations for wave lengths between 500 
and 650 u u offered no difficulties, and yielded very 
satisfactorily concordant results. The ordinary 
current intensity was 13 amperes. The extreme 
ends of the spectrum required higher current in- 
tensities to raise the light intensity, 15 amperes 
.or the red, 19 for the violet. Observations with 
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The general results tabulated below, agree best 
with those of Drude, and are on the whole some- 
what higher, that is, give greater reflective powers 
than hitherto assumed. Drude’s method, it will be 
remembered, is indirect, whilst Hagen and Rubens 
applied an apparently excellent direct photometric 
method. The reflective power of pure metals in- 
creases in general with increasing wave lengths. 
This increase is most marked in the cases of gold 
and copper, which owing to their own colours may 
be expected to have a small reflective power for 
blue and violet. Neither of the two metals, how- 
ever, equals silver, even for red rays. Iron ought 
to have a minimum reflective power for wave 
lengths, 550 «, according to the calculations of 







violet light are rendered difficult by the fluorescence Jamin and of Rubens. This, we are informed, is 


which affects the lenses and prisms, and which 
brings out all faults, bubbles, striw, &c., in a very 
disagreeable manner. Most experiments were 
made with concave mirrors. In the case of plane 
mirrors a lens was interposed between mirrors and 
source of light. The relation between the thus- 
determined ‘*‘apparent”’ reflective power and the 
real reflective power, has been studied more par- 
ticularly for silver with concave and plane mirrors 
and otherwise identical arrangements. 





The values | 


confirmed. The numbers are, however, not very 
striking, and as only three series of observations 
were made with two mirrors, one of hard the other 
of soft steel, a further investigation of this point 
would be interesting. Practically, however, the 
iron alloys have more interest. Among these that 
of Brandes and Schiinemann, of Berlin, deserves 
particular attention. It contains copper, nickel, 
tin, iron, and antimony in decreasing proportions. 
Its reflective power is not high, about 50 per cent. 


are in close agreement with one another, and with | for all rays ; but the alloy takes a very high polish, 
the theory. We subjoin a Table on Brashear’s is hardly attacked by acids, and could be kept for 


alloy, concerning two lane mirrors made 


Brashear himself, and a concave mirror, made by without undergoing any change. 


by | weeks in the open, exposed to rain and snow 


This is a very 


Zeiss, of the alloy. The reflective powers are! remarkable record, and we should like to know 


given in percentages : 
Reflective Power of Brashear Mirrors. 














Plane. 
r. Concave. J 

No. 1. No. 2. 

bu per cent. per cent. per cent. 

450 61.6 62.3 61.5 

500 | 62.4 63.5 63.2 

550 63.9 64.0 64.0 

600 | 64.3 64.4 64.4 

650 65.6 65.7 65.2 

700 68 3 | 68.5 68.5 








how such mirrors would keep on board an ocean 
liner. 

The four alloys of Rosse, Brashear, Schroder, 
Brandes and Schiinemann differ little from one 
another and from nickel as to their reflective 
power, so that the practical ——- may be 
guided by mechanical and chemical considerations 
in. their selection. The magnesium-aluminium 
alloys of L. Mach, known as magnalium metals, 
to which we referred in a note of our issue of 
October 20 last,* are distinguished by a consider- 
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ably higher reflective power than the alloys just 
spoken of, and the values seem remarkably inde- 
pendent of the wave length and of the composition 
of the alloy. The materials experimented with 
were, however, not so homogeneous and stable as 
those since prepared, which will be submitted to 
further tests. The trials of glass mirrors backed 
with silver yielded results differing by as much as 
6 per cent. according to the method of deposition 
employed, about which no particulars are stated. 
It will be noticed, however, that the values of the 
two series are concordant in themselves. As so 
much depends, naturally, upon the nature of the 
deposit, it is impossible to calculate the reflective 
power of a silver-backed mirror from the reflective 
power of silver and the refractive index of glass, 
On the other hand, the figures tabulated under (, 
practically represent the reflective powers of silver 
or mercury amalgam backings for glass ; the reflec- 
tion from the front glass face may almost be 
neglected. The results tabulated below were ob- 
tained with six different silver mirrors in six series 
of observations, two nickel mirrors in five series, 
one gold mirror in five series, two copper mirrors 
in two series, three Brashear mirrors in three series, 
four silver-backed glass mirrors in four series, and 
two amalgam glass mirrors in two series. In the 
other cases one mirror served for one or several 
series of observations, each of which, we pointed 
out above, involved 40 measurements. 
The different alloys are in percentages or parts : 

Rosse : 68.2 Cu + 31.8 Sn 

Brashear : 68.2 Cu + 31.8 Sn. 

Schréder I. : 66 Cu + 22 Sn + 12 Zn. 

Schrider VI. : 60 Cu + 30Sn + 10 Ag. 

Brandes and Schiinemann: 41 Cu + 26 Ni + 24 
Sn + 8 Fe + 1Sb. 
. Mach. I. : 2 Al: 1 Mg. 
VII.: 1 Al: 1.5 Mg. 
mn XII. : 1 Al: 1.75 Mg. 


Reflective Power in Percentage of Incident Light. 




















A= 450} 500| 550| 600| 650 700nm 
A.—Metals : | | 4 
Silver .. ae --, 90.6 | 9L.8 | 92.5 | 93.0 | 93.6 94.6 
Platinum .| 55.8 | 58.4 | 61.1 | 64.2 | 66.3 70.1 
Nickel .. . 58.5 | 60.8 | 62.6 | 64.9 | 65.9 69.8 
Steel, hard .. .| 58.6 | 59.6 | 19.4 | 60.0 | 60.1 60.7 
», not hard | 58.3 | 55.2 | 65.1 | 56.0 | 56.9 59.3 
old ve es --| 86.8 | 473 | 74.7 | 85.6 | 88.2 2.3 
Copper. :. :. 488 | 53.8 | 59.5 | 83.5 89.0 90.7 
B.—Speculum Metals : 
Rosse .. ee .. 62.9 | 63.2 | 64.0 | 64.3 65.6 67.3 
Brashear -. 6L.9 | 63.3 | 64.0 | 64.4 65.4 68.8 
Schroder I. .., 62.4 | 62.5 | 63.4 | 64.2 65.1 68.0 
” ee ed -| 61.5 | 62.5 | 63.6 | 65.2 66.6 , 68.4 
Brandes & Schti | 49.9 | 493 | 48.3 | 47.5 49.7 64.9 
L. Mach. I. -| 83.9 | 88.3 | 23.7 | 83.0 | 82.1 83.3 
= .., 83.4 | 82.5 82.1 | $3.8 84.9 84.4 
” pc | 83.4 | 84.5 83.8 | 84.5 | $3.3 83.8 
C.—Glass Mirrors: | 
ee 79.3 | 81.5 | 82.5°| 82.5 | 835 84.5 
Backed with liver { 85.9 | 86.6 | 88.2 | S81 | 89.1 39.6 
, mercury a ts a 
. Guat 72.8 | 70.9 | 71.2| 69.9 | 71.5 72.8 


| 
| 
| 
| 





THE RHINE-ELBE CANAL PROJECT. 


Tue Bill for the construction of the Midland 
Canal, which is to join the Rhine to the Ems, 
Weser, and Elbe, though rejected by the Prussian 
Lower House last year, has not been abandoned, 
but will again be brought before the Prussian 
Chambers in the course of this year, and probably 
be passed. If it were a German affair, to be sub- 
mitted to the Reichstag, elected by universal 
suffrage, the Government would hardly have met 
with so determined a resistance. But the project 
concerns, besides the Kingdom of Prussia, only the 
Dukedom of Brunswick, the Principalities of Lippe, 
and chieflythe Free Hansa Town of Bremen. Part of 
the project has already been carried out, however, 
and the ultimate sanction of the whole scheme 
appears to be only a question of time and of internal 

litics with which we need not occupy ourselves. 

e are, therefore, obliged to Regierungs-Bau- 
meister Muthesius, who is attached to the 
German Embassy, for sending us a number of 
books on the canal project. These are 4a 
White Book, dated March, 1899, and two com- 
pilations by Priissmann and by Sympher, each 
consisting of two small quarto volumes, subject 
matter, and maps and tables. We have further to 
acknowledge receipt of a volume by Eger on 
‘Inland Shipping in Europe and the United 
States.” Mr. Priissmann deals more with the 
designs and “grape construction of the canal, Mr. 
Sympher with the commercial aspect of the project. 
But they both travel over the same ground, and 
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TUMBLER 
(93578) 


the instructive ways in which the present and future 
state of productions, traffic by rail and boat, its 
bulk and value and direction rates, income and 
working expenses, are illustrated, may not be due 
to either. Mr. Sympher’s volumes were first pub- 
lished in 1896, and afterwards replenished and re- 
printed. Very few data go beyond 1897, however. 

. Priissmann’s books were published at the 
beginning of last year. Transport by water receives, 
of course, particular attention. Much is necessarily 
speculative, and it need hardly be mentioned that 
the best is made of the case. The members of the 
Prussian Parliament will have no reason to com- 
Plain that the matter was not well put. before them, 





TUMBLER REVERSED 
















even if they confine themselves to the White Book. 
Whether it is profitable, however, to anticipate a 
development of certain industries and goods trans- 
port during the next eight or ten years, that the 
completion of the scheme may occupy, based on 
the assumption of a continuation of the present 
rate of progress, viz., 5 per cent. for the Rhenish 


districts, and 3 per cent. for the country in general, 
and thence to speculate further on the years 1908 
to 1918, is a question ; but some estimates of this 
kind have to be offered, and objections are dis- 
cussed in all fairness. 

Both the Rhine and the Elbe take a north- 
westerly direction in their lower courses. 


The 








intermediate rivers, the Hims and the Weser, flow 
right north, so that the mouths of the Weser and 
of the Elbe are equally distant from Heligoland, 
whilst the mouths of the Rhine and the Dollart, 
into which the Ems falls, are separated by the long 
string of Dutch islands. The new canal is to supply 
the missing cross-connections and to form an 
artery from west to east. The eastern rivers of 
Prussia approach one another by their right-bank 
tributaries. Through the Havel and Spree, the 
Elbe comes near the Oder, and the Warthe and 
Netze almost connect the Oder with the Vistula ; 
canals ee connection exist already. 
The proposed Midland Canal would thus provide 
for a waterway across the breadth of North Ger- 
many. The planis, of course, not new. It occupied: 
the attention of Frederick II. and Napoleon, but it 
would hardly have assumed definite shape, were 
it not for the great development of the coal and 
iron trade, and industries in general, in Rhenish 
Prussia and Westphalia. The industrial districts 
of Rhineland and Westphalia cover one one-hun- 
dred and fiftieth of the area of the Empire, one- 
twenty-second of the total population is concen- 
trated there, and the railways carry a quarter of 
the whole traffic. In 1897, 73,000 tons 
over 1 kilometre of rail track in the Ruhr district, 
against 6800 tons in the rest of the Empire. The 
three chief Rhine ports of that part—Ruhrort, 
Duisburg, Hochfeld—received and dispatched .in 
1896 more than 10 million tons of goods. On the 
coal production, which has the lion share in this 
growth, we can give a few more recent figures than 
the publications submitted to us. The coalfield 
forms a quadrilateral, the basin of three tributaries 
of the Rhine, the Ruhr, Emscher, and Lippe, and 
stretches west almost up to the Rhine. Popularly 
the coal is known as Ruhr coal. Over 34 thousand 
millions of tons of coal are supposed to be buried 
in that quadrilateral, and the most recent borings 
make the basin more extensive still than this esti- 
mateassumed. Upto the present time few workings 
extend further down than 700 metres; but good 
coal lies waiting at a depth of 1000 metres, ft 50 
million tons were brought up every year, and the 
depth of 700 metres not exceeded, the coal treasure 
might last 200 years. At the beginning of this 
century the annual production did not surpass 
230,000 tons. By 1840 it had almost reached a 
million tons. In 1892, 176 collieries, ———— 
142,247 men—women and boys are excluded—pro- 
duced 36,853,000 tons, worth about 12,000,000. 
In 1898, 168 collieries, employing 192,000 men, 
produced 51,000,000 tons, worth 18,600,0007. The 
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production of 1899 reached 53,000,000 tons. The} 


henish-Westphalian Coal Syndicate, we may men- 
tion, was established in 1893. The iron industry 
has grown a with the coal production. In 
1897, the Ruhr district produced more than 
2,000,000 tons of pig, the total production of the 
Empire amounting to 4,700,000 tons. 

The great capabilities of inland navigation can 
easily be proved. During the twenty years 1875 
to 1895, the Prussian river and canal transport 
has increased from 2900 to 7500 million ton- 
kilometres, whilst the railways dealt with 10,900 and 
26,500 million ton-kilometres respectively. Twenty- 
two per cent. of the total Prussian goods transport 
now takes water routes. The Rhine has become 
the most important waterway of Europe. In 1895 
it carried 3030 million ton-kilometres, more than 
three times as much as 20 years previous. If we 
revert to France, with her more extended net- 
work of canals, we find a similar growth in inland 
shipping. The yearly increase reached in 1898, 
4.8 per cent. against a little less than 4 per cent. 
in the preceding eighteen years, and the total water 
freight amounted to 32.5 million tons. In England 
progress has unfortunately been retrogade, and the 
opponents of the new canal scheme have not failed 
to point to that example. Fifty years ago England 
could boast of a network of canals inferior to that 
of the Netherlands only. We have still some canals 
which may be styled modern in Lancashire and 
Yorkshire, in addition to the great Manchester Ship 
Canal. But on the whole, the railway companies 
which have gradually obtained control of most of 
the canals have neglected them, so that they can at 
present certainly not enter into competition with 
railways. The new German canal should, how- 
ever, have a future. At present grain and pota- 
toes, reaped inland, leave the Baltic ports of 
Prussia, and even Hamburg for Rotterdam, and 
proceeding up the Rhine, re-enter the western 
provinces of the kingdom. The Rhenish basalt 
used on the North-East Sea Canal, opened in 1895, 
took the opposite course, down the Rhine to 
Rotterdam and thence to Hamburg. The new 
canal would certainly have facilitated the trans- 
port of building materials, and in so far as it will 
open up new ground, cannot fail to contribute to 
the wealth of the country. But similar schemes 
had been thrown out by the Upper Chamber in 
1883, and by the Lower House in 1894. Why still 
this opposition ? 

It is a big scheme. It will cost Prussia more 
than 13,000,0001. if the estimate be not exceeded, 
and the Free State of Bremen will have to bear 
3,000,000/. for the regularisation of the Weser— 
an important part of the project. There are no 
strategical considerations, which were a powerful 
support for the North-East Sea Canal scheme. It 
is clear, moreover, that once the canal, which is to 
take vessels of 750 tons, is pushed to the Elbe, 
some of the eastern canals will have to be widened 
and improved, and further outlay to be faced. Then 
the well-to-do industrial north-west will profit 
directly, while the agricultural poor east will not 
admit that it will benefit even indirectly. We are 
not in this country unacquainted with farmers, who 
consider that the State is bound to support agri- 
culture, whilst industry may take care of itself. The 
difference between east and west has become accen- 
tuated of late in Prussia. The East-Elbian aristo- 
cratic landlord—in the north-west the peasant 
farmer predominates—is against the canal, which 
he fears, will only help to bring foreign grain and 
wood into the heart © § the country, which protec- 
tive duties, for which he has always voted, and high 
railway rates so far have kept off. Though the 
agrarians will receive one of their chief requisites, 
Thomas slag meal, much in demand as manure, 
at a cheaper rate, and be able to secure more direct 
market routes for their agricultural produce, they 
are the chief opponents of the Bill. The regularisa- 
tion of the Weser up tc Hameln, essential for the 
future of the canal, is regarded with particular 
suspicion. It is also pointed out that the construc- 
tion of the canal will for years deprive the farmer 
of cheap labour. The Sovemenies would pro- 
bably rejoice if that were so, and they found them- 
selves relieved of any unemployed question for 
ten years to come ; canal labourers can always be 
imported, and the ordinary farm hand does not 
care for the work. 

The owners of the collieries and mines of Upper 
and Lower Silesia and of the lignite basin of Prus- 
sian-Saxony have also protested. Much Silesian 





Provinces, further into Russia, Austria-Hungary, 
and down to the Lower Danube even, though in 
the Eastern Baltic British coal competes success- 
fully. If Silesia could really not find any market 
for her coal inland, Austria would probably be 
ready to buy. The coal production of Upper Silesia 
has so far been about half the production of the Ruhr 
basin, about 4 million tons in 1864, and 17 million 
tons in 1894, against the figures mentioned above. 
The lignite production is represented by approxi- 
mately the same figures. The beetroot sugar 
industry of Prussian-Saxony prospers on lignite. 
The heating value of lignite is less than a third that 
of coal, on 5 transport of crude lignite does not pay. 
But lignite briquettes travel far. At present they 
are the favourite house fuel in Berlin, and there is 
little danger that the Berliner will develop a pre- 
ference for Westphalian coal. Coal and lignite 
are not really in direct competition. The chief 
objections might, perhaps, be expressed in London 
language: the East End does not see, why it should 
pay for improving the West End. It does not 
appear to be asked to do so exactly, however. For 
the capital is to be raised by a loan, and unless the 
various provinces and governments, directly in- 
terested, guarantee a certain portion both of the 
capital and of the working expenses, the canal is 
not to be built. 

The canal will consist of several sections. The 
first will be the Rhine section, Laar-Herne, pro- 
ceeding from Laar, on the Rhine a little below 
Duisburg and Ruhrort, up the Emscher Valley in 
an easterly direction. The Emscher is a small 
tributary of the Rhine, which has been allowed to 
become a waste-water conduit for the busy district. 
The canal will be independent of the river for this 
and other reasons, and keep mostly on its southern 
bank, but the lower part of the river may be 
utilised. The trace cuts through the northern part 
of the great coalfield. The first project of 1894, 
indeed, proposed to keep more to the south, 
almost bisecting the basin. This project, known 
as the South Emscher project—the actual project 
is the Emscher Valley scheme—had to be aban- 
doned, because during the preliminary stages the 
value of property had increased so largely that the 
cost would have become prohibitive. If the nego- 
tiations drag on much longer, that danger may be 
repeated, and there would only remain the more 
northerly Lippe Valley route, longer but less ex- 
pensive, but also entirely out of the coal district, 
whose enormous railway traffic it would, therefore, 
be unable to relieve. Although the ground is 
undermined in all directions, and many of the 
galleries have not been filled in again, no trouble 
is expected from cutting a deep canal bed. For 
a tough elastic chalk marl, which attains a thick- 
ness of from 160 to 200 yards, overlies the coal 
seams, many of which are at considerable depths. 
There may be a yielding of the surface level, 
but cracks have not been observed in places 
where the marl layer is 50 yards thick. The beds 
of some small water-courses (there are no rivers to 
be crossed on this section) have sunk, and swamps 
have been formed which have been changed into 
ape Bridges and railway tracks have also given, 

ut there has been no caving in, and no serious diffi- 
culties have been experienced, nor are any expected 
after a careful study of the conditions. It is, how- 
ever, regarded as possible that with the extension 
of the collieries, the lower Emscher Valley, that is, 
both the river and the canal will assume a lower 
level ; and not to be obliged to protect both, the 
canal may be united with the river in that reach. 

The Emscher Valley Canal will have a length of 
39.5 kilometres (24.5 miles). Its dimensions will 
be those of the whole Midland Canal system : 
Depth, 2.5 metres (8 ft. 2.5. in.); breadth on the 
water line, 30 metres (98 ft.) ; and at the bottom, 
18 metres (60 ft.) Bridges will have a minimum 
clearance of 13 ft.; 10-ft. towing paths are to be 
provided on both sides; the canal is intended for 
simultaneous traffic in both directions, and all locks 
will be double. It is surprising that, so far as we 
have noticed, no suggestion of electric haulage is 
made anywhere. But it is, no doubt, more 
advisable to base the haulage cost estimates on 
the use of steam tugs, and not of electric 
appliances about whose performance we still lack 
reliable data. The seven locks will have a mini- 
mum useful length of 67 metres (220 ft.), a width of 
8.6 metres (28 ft.), and a depth of 3 metres 
(9 ft. 10 in.). One lock of a pair will generally be 
longer, 95 metres, and the terminal locks on the 


coal goes down the Oder and into the Eastern | Rhine and Elbe will have more than double the 





average length, and a proportionately larger width, 


The Rhine-Herne section will overcome an average 
level difference of 35 metres (115 ft.) in seven 
locks. The level of the Rhine at Laar may, how. 
ever, vary by 31 ft. The canal level at the 
Herne terminus will be 56 metres (184 ft.) above 
normal mean. Fifty-three iron bridges will crosg 
the canal section. The feed will be from the second 
section. 

This second section will be part of the Dort- 
mund-Ems Canal, already open to traftic, though 
not quite completed in all parts, which takes a 
northerly course from Dortmund, and afterwards 
follows the Ems River to its mouth. The total 
length is 263 kilometres, about 100 kilometres 
(62 miles) of which will be incorporated in the 
new canal. This is the Herne- Bevergern sec. 
tion with the Dortmund branch, which joins 
the main canal at MHenrichenburg, where the 
famous ship-lifting plant has been erected. A 
system of lock steps will be added, both to act 
as a reserve for the hydraulic lifts and to 
quicken the traffic. The main feeder from 
Hohensyburg on the Ruhr River, about 9 miles 
south of Dortmund, tunnel and open course, will 
be able to supply up to 5 cubic metres (175 lb. 
foot) of water per second. Steam pump feeder 
stations are further planned for Henrichenburg 
and Miinster, about the middle of this section, 
The tunnel will not come close to any pits. The 
new locks at Henrichenburg are expected to cost 
about 135,000). A pair of locks will also he needed 
at Miinster. 

At Bevergern, the Midland Canal will branch 
off without any change of level nor locks—locks 
are further down on the Ems Canal—and proceed 
329 kilometres (205 miles) further east, until it 
joins the Elbe in two short branches. The main 
branch will end at Heinrichsberg, opposite the 
Thle or Plauen Canal, which forms a short cut 
over to the Havel ; the other branch will bend to 
the south, and end at Magdeburg, a few miles 
higher up the Elbe. Magdeburg is an important 
industrial town of 220,000 inhabitants. Together 
with the eight side canals, amongst which we 
mention the Osnabriick, Hildesheim, Peine, and 
Brunswick branches, this section will have a 
length of 414 kilometres (257 miles), and the 
total length of the main canal, from the Rhine 
to the Elbe, not reckoning any branches, will be 
470 kilometres (292 miles). The route selected 
keeps just north of all the mountains of Northern 
Germany, the Teutoburger Wald, Weser Mountains, 
Harz, &c., and along the southern border of the 
north-western low plain; the bed will, on the 
whole, be in sandy or loamy soil. Rock will have 
to be pierced in a few short portions only, but a good 
many aqueducts will be needed. The trace cuts 
through the beautiful forests of Lippe, which are 
regarded as the pattern of forest culture ; this forest 
will be spared as much as possible. A more southerly 
route, vid Brunswick and Bielefeld, would have 
avoided the large deviation to the north, joining 
the Dortmund-Bevergern section further south ; 
but this trace would not have touched the im- 
portant towns of Minden and Hanover (almost 
200,000 inhabitants) and would have offered greater 
difficulties. Particular difficulties or novel engi- 
neering features are hardly expected on the whole 
system. The section will be fed from the Elbe and 
from the Weser ; the latter river will be tapped some 
20 miles above Minden at Rinteln, and supply up to 
10 cubic metres of water per second. 

The Midland section will cross a number of 
rivers, all flowing north, and one going south-east. 
This latter, the Ohre, runs for some distance 
parallel, but in opposite direction to the “Aller, a 
tributary of the Weser, which receives most of the 
other rivers. The land between these two rivers 
used to be a swamp, known as the Drémling, which 
has not been drained well. This Drémling has 
decided the level of that canal reach, Hanover- 
Oebisfelde, of about 60 miles’ length. The level is 
the maximum of the whole canal, 56.6 metres above 
normal mean. From thence the descent is made 
to the Elbe at 37.4 metres, in four steps. But we 
have begun at the wrongend. For from Bevergern, 
with which we should have started, to Hanover, 
the canal maintains the Miinster level, so that we 
get one reach, 130 miles in length, of uniform level, 
49.8 metres, without any locks. Minden is on this 
very remarkable long reach, and there the Weser 
River will be crossed by an aqueduct, about 40 ft. 
above mean river level. Vessels from the Weser 
will ascend by two locks placed on the Minden 
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branch, and it is pointed out as a particular advan- 
tage that those vessels will proceed east or west 
without meeting any contrary current. The side 
canals are probably to help in preventing stagna- 
tion. These side canals, it should be mentioned, 
are only planned on the one-vessel line, with pass- 
ing places, or, at any rate, only with single locks. 
We will not enter into particulars, which are in 
some cases still doubtful. 

The regularisation of the Weser cannot be dis- 
cussed as a canal section, but it forms a most im- 
portant part of the scheme. The river length 
concerned is 236 kilometres (147 miles) from 
Hameln (the Hamelin of folk-lore), down to 
Bremen ; the Lower Weser is already regularised. 
The largest paddle-wheel boats now plying on this 
reach have a length of 200 ft., a width of 36 ft., 
and a draught of 31 in. Barges are used to the 
maximum draught of 63 in., and burdens of 550 
tons, occasionally 700 tons. The river winds a good 
deal, with awkward curves. The regularisation is 
to effect a width of 30 or 40 metres, and tke depth 
of the main canal, 2.5 metres (8 ft. 2.5 in.), with 
locks 12 metres (39 ft.) wide, and 67 or 200 metres 
(220 ft. or 356 ft.) long. The twenty locks are to 
be placed in canals with straight approaches, 700 
metres in length, needle weirs being planned for the 
river. The incline is 1 : 3200, the level between 
Hameln and Bremen descending from 63.6 to 
3.5 metres, a difference of almost 200 ft. The 
regularisation is to be completed in about five 
years at a cost of 3,119,000/.; the maintenance 
and working expenses would average about 35,0001. 
annually. Part of these sums (not quite a third) 
will be found by Prussia ; but the main burden 
will rest on Bremen. 

Prussia asked last year for power to raise a 
capital of 260,784,700 marks, estimating the main- 
tenance and working expenses at 2,169,100 marks. 
The equivalents of these sums are 13,039,2351. and 
108,455). ‘To cover the current expenses, dues are 
to be raised, and it is thought that in some cases 
the dues may be fixed at even four times the rates, 
charged on the regularised Upper Oder, for in- 
stance. The experience gained on the North- 
East Sea Canal, now beginning to pay with re- 
duced rates, has hardly been such as to justify this 
policy. To begin with high dues, to be lowered if 
necessity should demand it and circumstances 
allow it, may be safer than risking the opposite 
experiment, to let the trade try the advan- 
tages of the new route, and raise the charges 
when the route has become popular. But the 
question remains open. Meanwhile the Govern- 
ment, which will be its own competitor, as the 
chief railway lines are State property, is prepared 
for a decrease in the railway revenues in the 
first canal years. For any great change in the 
means of conveyance is accompanied by a shift- 
ing in the traffic relations which general develop- 
ments can alone equalise, and does as a rule 
equalise. But the Government does not reckon 
upon creating new industries of much import- 
ance, though there are valuable quarries along the 
Midland Canal, and minor coalfields may become 
workable. One feature appears to be treated 
rather optimistically. Ice, high and low water, 
and Sundays interfere with river and canal trafic, 
and reduce the number of useful days to 270 (on 
the Rhine) and less. Frost, it is anticipated, will 
close the new canal for about eight weeks—during 
January and February. Now these months, we 
read in the White Book, are the quietest for the 
railways of the busy Ruhr district, so that the 
railways might take the whole traffic as in the days 
of old. There is something in that argument ; for 
the frost would create a stagnation in the water 
traffic of the whole kingdom, and would not sud- 
denly fall upon the new canal. But frosts not 
rarely set in in December, when the railways on 
the Rhine and in Westphalia are quite overcrowded. 
The traffic fluctuates, moreover, and fogs are by no 
means unknown in the black Ruhr country. We 
are not aware, however, that importance has been 
attached to such objections, and we, in any case, 
wish the best success to so great a project which 
alms at providing one of the chief factors of modern 
Civilisation—traflic facilities. 





American Bripcr Burupinc.—The American Bridge 
~ompany, a combination of 28 of the largest concerns 
interested in American bridge building, has just been 
Organised. The capital stock is fixed at 70,000,000 dole., 
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PARIS EXHIBITION RAILWAYS. 
THe TRAVELLING PLATFORM. 
(Concluded from page 708 ) 

In our last article we dealt with one part of the 
duplicate system of circular railways constructed 
for the convenience of visitors to the Paris Exhibi- 
tion, and we published a plan of the route adopted. 
This plan we now reproduce ; it shows that, start- 
ing from the lower part of the Esplanade des In- 
valides, the route runs along the Quai d’Orsay, tra- 
verses one side of the Champ de Mars, and returns 
to the upper end of the Esplanade des Invalides by 
streets exterior to the Exposition, completing the 
circle at the lower end of the Esplanade. The trains 
thus run continuously in the same direction, and 
at very frequent intervals, so far as the electric 
railway is concerned ; the travelling platform being 
constantly in movement, no delays occur in taking 
on, and putting off, passengers. As is shown by the 
plan, Fig. 1, both means of transport follow the 
same course, and to a large extent the centre line of 
each is identical. But whereas it was necessary to 
accept widely varying levels for the railway, involv- 
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ing tunnels and viaducts, with some 40 ft. of differ- 
ence between one and the other, the travelling 
platform is practically a level line, at a uniform 
height above the ground, built, where convenient, 
immediately over the railway, while where this latter 
passes on a viaduct along one side of a street, the 
platform is continued on the other side of the 
same street. The plan shows the positions of the 
ascending and descending stairways, giving access 
to the platform, by open circles, the railway 
stations being indicated by black circles. The 
travelling platform is certainly the greatest and 
most popular novelty of the Exhibition, one which 
will continue to afford convenience and amusement 
to many thousands of visitors every day. It can- 
not be said that this is the first time it has been 
pe to the public ; but it certainly has never 
efore been put to practical public use, for the 
installations at Chicago and Berlin were little 
more than experiments. The platform at Paris, 
moreover, is very different in design to its pre- 
decessors. A few words on this point may be 
of interest, and may explain the American and 
French claims to originality. The former system, 
due to Schmidt and Siblee, as carried out in 
Chicago and Berlin, comprised two platforms, one 
of which was supported on the axles, and the other 
on the tyres of the wheels of a series of trucks 
that formed an endless chain and rolled upon a 
rail track. The French claim priority of inven- 
tion for a M. Dalifol, who, in 1880, obtained a 





preferred and half common. 





& moving platform driven by a fixed motor ; this 
appears to have been the first recorded idea of 
the system. It is evident, however, that at that 
time, the _ was not a practical one, for it 
could not have been put to any extended use with- 
out the aid of electric transmission. M. Dalifol’s 
railway consisted of a staging placed at a convenient 
height above the ground ; of a fixed platform to 
which passengers ascended ;.and of a movable plat- 
form on which they travelled. This last was built 
up of a number of short lengths to facilitate turnin 
curves, each. length being mounted on a pa 
truck ; these trucks were on wheels with rubber- 
covered tyres for quiet running, and the whole was 
placed on fixed rails. Such appears to have been 
the origin of the movable platform ; the question 
has a certain interest now that this means of trans- 
port has been developed from a fantastic idea to a 
practical system of locomotion. 

The movable platform in operation at Paris, is 
the joint work of M. Blot, to whom the credit of 
the original scheme is due, to MM. Guyenet and 








patent for a new system of transport, consisting of 





Mocomble, assisted by M. Armengaud. It was M. 
Blot who, in 1888, obtained a patent for a moving 
platform by means of friction wheels in fixed bear- 
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ings, and it is this principle that has been worked 
out at the Exhibition. is platform consisted of 
an iron framework, to which was attached the 
flooring of the moving platform, which was placed 
between two fixed sidewalks ; to the underside of 
the transverse framing, were fixed rails that rested 
on the rollers above spoken of, the latter forming 
the carrying wheels. the weight produced sufficient 
adhesion to move the platform when the wheels were 
driven. M. Blot also pro what was much in 
advance of the time, to drive the structure electri- 
cally, though it is not shown how he proposed to 
carry out this important detail. It was not intended 
that the movement should be continuous ; on the 
contrary, stops were to be made every two minutes, 
the speed being too high to allow passengers to step 
off or on when the arrangement was in motion. 
At that time the ingenious detail, on which the 
success of the scheme depends, that of multiple 
platforms, with differential speeds, had not been 
thought of. M. Blot proposed to exhibit his de- 
vice at the Paris Exhibition of 1889, but was too 
late to do so. This same project was, however, 
revived for 1900, with many improvements and 
modifications, which we propose to describe. It 
will be at once seen that the use of two el 
(and in the case of curves, concentric) rails, fixed to 
the platform as friction surfaces, would present 
many difficulties ; to overcome these, M. Guyenet 
suggested replacing them by a single running 
plate or central girder, fixed to the underside of 
the platform along its central line, and to connect 
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THE TRAVELLING PLATFORM AT THE PARIS EXHIBITION. 
(For Description, see Page 807.) 
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THE TRAVELLING PLATFORM AT THE PARIS EXHIBITION. 

































































(For Description, see Page 807.) 
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the lengths of the platform by hinges. The sec- 
tions of platform were also to be supported on an 
underframe and wheels running on rails; these 
latter serve merely to support the platform, the 
driving being entirely through the central girder. 
It may be pointed out that only each alternate sec- 
tion of the platform is mounted on the trucks, in 
order to facilitate turning curves ; and that a special 
feature of originality is the introduction of two 
distinct rolling systems, one supporting the plat- 
form, the other driving it. 

The credit due to M. de Mocomble refers toa 
very ingenious means of elastic suspension for the 
friction rollers, in lieu of the Belleville springs at 
first employed. By his system the frame carrying 
the electric motor, the friction roller, and the in- 
termediate gear is free to oscillate around a fixed 
horizontal axis. The lower part of the frame, 
which is suspended on an upper horizontal axis, 
rests on the middle of a plate spring like that of a 
railway carriage ; the ends of the spring being con- 
nected by screwed rods to the frame of the fixed 
staging. It will be seen that by turning the holding 
nuts on these rods, the points of attachment are 
shifted, and the tension of the spring is modified. 

Complications were involved by the introduction 
of two platforms moving at different speeds, one of 
which runs ata fairly high rate, while the other moves 
slowly enough to allow passengers to step on it 
from the fixed side walk ; — arrangements 
were evidently necessary to obtain these varying 
rates of movement. In carrying out this detail 
there was an entire divergence from what had 
been done in Chicago and Berlin, and a very 
simple pian was adopted. The two friction rollers, 
each of which drives a platform through the 
running plate, are direct driven by the same 
dynamo ; but the friction roller of the slow plat- 
form is made only half the diameter of that of 
the high-speed platform. The larger roller is 
mounted on one end of the gear shaft driven by 
the motor, while the smaller one is on an extension 
of this shaft, jointed to the latter in such a way 
as to adapt itself to irregularities that may exist ; 
the smaller, like the larger, roller, rests on an 
elastic and adjustable frame. In the Chicago plat- 
form the ratio of 1 to 2 in the speed was a neces- 
sary one, but at Paris a different ratio might have 
been chosen, had not that relation of speed for 
the two platforms seemed the most convenient for 
passengers to step from one to the other. 

The authorities of the Exhibition, before sanc- 
tioning the construction of this novel work, very 
properly took great pains to satisfy themselves 
as to its safety and convenience, and to this end 
they insisted that a trial length of complete platform 
should be constructed and submitted to tests. In 
accordance with this condition, a length of 400 
metres was erected at Saint Ouen, near Paris, com- 
plete in every particular, and practically similar in 
all details to the actual work now in operation. It 
was built as an oval, and included in its course all 
the difficulties that would be encountered on the 
Exhibition track ; that is to say, it had curves of 40 
metres radius, and gradients of 1 in 350; it was 
erected about 9 ft. above the ground upon iron 
stanchions ; there were 27 pairs of friction rollers. 
The double platforms were calculated to accommo- 
date four passengers per square metre, which gave 
a load of about 300 kiiogrammes per metre-run for 
the low-speed platform, and 1000 kilogrammes per 
metre for the higher speed. The tests, which were 
very exhaustive, proved satisfactory in every way 
to the authorities, while the loss by friction only 
amounted to 5 per cent. 

We may now pass on to consider the actual de- 
tails and modes of working of this very interesting 
and highly successful installation. As has been 
explained, the steep gradients permissible on the 
lines could not be adopted, and gradients 


as easy as possible were necessary. Interference | gi 


with the public traffic of the streets traversed, or 
with the crowds in the Exhibition enclosure, was 
out ‘of the question ; therefore it was necessary to 
construct the whole line or viaduct with ample 
headway. This was attended by the inconvenience 
of ascending and descending relatively high flights 
of stairs, an inconvenience that might, and-should, 
have been avoided, by the use of elevators. Con- 
sidering this drawback, it is probable that much 
of the success of the platform is due to its novelty, 
and the curiosity it excites. The viaduct stag- 
ing is largely of timber, and was erected by 
MM. Schmidt and Co. The iron portions were 
made by the Société des Constructions de Levallois- 





Perret, who, it will be remembered, built the 
viaduct for the electric railway, recently described 
in Enornzrerinc. All the upper parts of the 
viaduct are of iron, but the trestles are of wood, 
except near the Porte Rapp, where access is gained 
to the Textile Building of the Exhibition. Here 
the trestles are of iron, which gives a more decora- 
tive, or rather a less offensive, appearance to the 
structure. Even as it stands, however, the 
effect is very unfortunate, the ornamental en- 
trance being to a large extent concealed and 
blocked by the railway and platform structures. 
The height of the rails on which the supporting 
wheels of the platform run, is 21.32 ft. above 
the ground ; the viaduct in all consists of 268 
spans varying from 29.5 ft. to 59.0 ft. in length, 
the total development of the line being 3323 
metres (10,902 ft.). Nearly all the girders form- 
ing the spans are of the lattice type, only a few 
of them being plate girders, introduced to in- 
crease headway in some of the streets. There 
are 56 different patterns of girders, a number that 
could not be reduced on account of curves, and of 
special conditions at different points. We publish 
on pages 808 and 809 some typical details for which 
we are indebted to the Société des Constructions 
de Levallois-Perret. The timber trestlework pre- 
sents no point of interest, though it may be men- 
tioned that this type of construction was adopted 
to diminish to some extent the annoyance from 
vibration, to the residents in houses adjoining the 
platform, and which, it was considered, might be 








dient, to be exchanged later for a larger supply 
from the new electric station of the Western of 
France Railway. The high voltage current when 
brought to the power station of the electric plat- 
form is converted by transformers, as explained in 
the article referred to above. For the platform 
bare cables suspended in porcelain insulators below 
the service gangway are employed. 

Figs. 9 to 11, which td the details of the 
driving mechanism, are, it should be explained, 
those to which the experimental length at St. 
Ouen was constructed ; there was, however, no diffe- 
rence in principle between this temporary installa- 
tion and the more permanent work for the Exhibi- 
tion ; the exact form of the trestle work and super- 
structure is not the same, and some temporary 
devices were introduced for convenience of testing. 
We were obliged to use this type of drawing, for, 
curiously enough, the Compagnie des Transports de 
l’Exposition could not furnish us with a detailed 
drawing of the work actually completed ; it will, 
however, answer our purpose in describing the 
arrangement. The motors are placed between the 
trestles of the spans, and, as already explained, 
they can oscillate around the axis of suspension 2, 
carried at the ends by the iron bearers h, attached 
to the beams f, f, which form, with the longitu- 
dinals carrying the travelling paths of the platforms, 
a solid bearing for the motor that weighed 1.3 tons. 
On the other side the frame of the motor rests on 
the centre of the plate spring z, the regulating 
screw rods of which are shown at y. The speed of 
































less with timber than with iron. Figs. 2 to 7 
illustrate the details of the type of superstruc- 
ture ; generally there are three longitudinal girders 
placed 1.90 metres apart (6.23 ft.), so that the 
total width is 3.80 metres (12.46 ft.) from centre 
to centre of outside girders ; the height of these is 
1.25 metres (4.10 ft.), and the length of panels is 
1.50 metres (4.92 ft.), a dimension corresponding 
to the distance apart of the cross-bearers that 
carry the fixed platform. Fig. 9 is a transverse 
section showing the arrangement of all the plat- 
forms, as well as the central girders, the friction 
rollers, carrying wheels, the transverse and longi- 
tudinal bearers, and the service platform, which 
is necessary for the inspection and maintenance of 
the mechanism, conductors, &c. The latter are 
carried beneath this inspection platform on insu- 
lators. The horizontal and transverse bracing is 
indicated in the diagrams, Figs. 2, 3, and 4, and in 
more detail in Figs. 5, 6,and7. These views refer 
to a part of the work done at a station where the 
width is naturally greater than elsewhere ; thus at 
the Porte Rapp the width is 7.80 metres (25.59 ft.). 
We have referred to some exceptional construction 
in which plate girders are employed ; two such, 
instead. of three, as in the case of the lattice 
irders, are used; they are placed 3.80 metres 
(12.46 ft.) apart, and are connected by transverse 
girders that carry the longitudinal bearers of the 
platform ways. Fig. 8 is a transverse section of 
this type of construction ; it shows the arrangement 
of the platforms and their accessories in relation to 
the ironwork of the superstructure. 

We may now pass on to consider the mechanism 
by which the movement ofthe platforms is main- 
tained, and the electric motors. In a previous 
article (see e 708 ante) we explained that the 
Electric Ralteny and Moving Platform Company 
do not generate their own current, but purchase it 
from one of the Paris district syndicates that sup- 
ply light and power. This is a temporary expe- 
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the motor is, of course, reduced by gearing. The 
small friction roller can be raised when run- 
ning, independently of the other and larger 
wheel, and without affecting (on account of the 
flexible coupling) the shaft on which the latter 
is mounted. Theoretically the speeds and dia- 
meters of the two rollers correspond to a move- 
ment of 4 and 8 kilometres per hour of 
the platforms, but these rates were not attained 
at the commencement of the tests, and are even 
now scarcely realised with the platforms in 
their regular work. The platform trucks are 
illustrated in Figs. 12 and 13, which show the 
arrangement very clearly. Under each of them 
is placed the central girder, or rolling path, 
with its hinged connections ; each alternate truck 
is without carrying wheels ; the ends of the frames 
are respectively concave and convex, the platform 
sections being similarly shaped ; by this arrange- 
ment close contact is assured when passing 
round curves. The ends of those sections of the 
platforms carried by the trucks without wheels, 
rest on the ends of the adjacent trucks by means of 
small rollers. The difference in level between the 
moving platform and the fixed side walk is only 
5 centimetres, so that the feet of passengers cannot 
be caught; the concave and convex ends of the 
platforms are covered with leather so as to form 
close contact. Both moving platforms are protected 
by handrails, made in sections, between which chains 
are hung so as not to interfere with the articulation 
posts are also placed at intervals to assist passengers 
to step on or off the travelling platform. A few 
words should be added about the electric motors 
employed to drive the friction rollers. They were 
supplied by the Société Industrielle procédés 
Westinghouse, who also furnished the plant for the 
power station. This plant, it will be remembered, 
was lost in the ill-fated ship Pauillac, so that the 
railway company was anh inconvenienced, and 
even obliged to modify considerably the details 
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of their installation. Figs. 14 and 15 give some 
idea of the general arrangement of the motors, of 
which 127 are in service for working the platform. 
They are of the Westinghouse dust-proof type, 
enclosed in a steel casing, so as to protect them as 
much as possible from rain and dust; ventilation 
is assured by the holes made in the casing. They 
are excited in series; the poles are built up of 
thin plates bolted to the frame. The armatures 
are serrated ; but the number of teeth is small, to 
reduce the heating of the poles. On another occa- 
sion we shall describe a very interesting accessory 
to the travelling platform; this is the telephone 
service which is used for communicating through- 
out the line between the several stations and 
the offices of the company. For the present 
we may finish this notice with the remarks that 
the travelling platform works extremely well and 
smoothly, and that it attracts enormous crowds, 
who find a great delight in this novel means of 
locomotion. Often more than 90,000 persons avail 
themselves of it in a day, and as time goes on, this 
number will doubtless increase. As the charge 
made is 50 centimes, the revenue is considerable, 
but we donot know what the working expenses are. 





THE YORK SHOW. 

For the third time in its history the Royal Agri- 
cultural Society of England is holding its annual 
Show at York. It was there in 1848 and again in 
1883, but in all probability this is the last time it 
will visit the capital city of Yorkshire. As already 
explained in our columns (see pages 258 and 322 
ante), the Society is seriously considering the ex- 
pediency of always holding the country meeting at 
one place, instead of wandering from district to 
district. It is already engaged to go to Cardiff in 
1901, but for all future years it is free to make 
any arrangement that commends itself to the council 
and members. We believe that the final decision 
has yet to be made, but there is good reason to 
believe that a permanent show ground will be 
established near one of the large towns in the 
Midlands. The last two years have been serious 
~—almost disastrous—for the Society, for they lost 
1568/. at. Birmingham in 1898, and 6350/1. at 
Maidstone in 1899. The Maidstone Show was not 
expected to pay, although it was not anticipated 
that the loss would be as large as it was. The 
Birmingham Show was a great disappointment. 
It was held some 9 or 10 miles distant from the 
capital of the Midlands, and the small attendance 
was attributed to the unsatisfactory railway service. 
This experience will need to he kies in mind in 
selecting a permanent location. There are always 
large numbers of persons ready to attend a show if it 
is within a driving distance, who will not undertake 
& hot journey in a crowded train, with the possi- 
bility of great delays onthe way. If welook at the 
results attained during the last twenty years, as 
given in the annexed Table, it will be seen that 
only on five occasions has the profit exceeded 30001., 
namely, at Derby in 1881 (45281.) ; at York in 1883 
(51901.); at Nottingham in 1888 (4229/.); at 
Leicester in 1896 (36001.) ; and in Manchester in 
1897 (40741.). The number of persons admitted 
varied from 127,996 at Derby to 219,980 at Man- 
chester, and the lowest was not exceeded at any 
other town during the period except at the Windsor 
Show, with its 155,707 visitors. Experience of 
shows held in the neighbourhood of London has 
been too painful to allow of the experiment being 
tried again. Manchester is not sufficiently central 
48 a permanent location, and probably the same 
objection could be urged against York. It would, 
therefore, seem that one of the other towns we 
have just mentioned will be the locus of the Show 
if it should be finally decided to keep to one place. 
. the views of the exhibitors of machinery and 
implements are by no means unanimous in favour 
of the abolition of the peripatetic system. The large 
firms take no very decided stand ; the Show is to 
them merely an incident in a very large system by 
which they seek to gain publicity for their goods. 

ey have agents in all districts ; they attend many 
of the County Shows, and in one way or another 
they spend large sums in advertising them- 
selves and their productions. It matters But little 
to them where the Royal Show is held. Further, 
they know that the man who is going to lay 
out several hundred pounds on an engine will take 
Pains to endeavour to get the best return for his 
money. If he depends on his own judgment, he 
Will travel a considerable distance to compare the 























ENGINEERING. 
Country Meetings of the Royal Agricultural Society of 
England since its Establishment. 

Number Financial 

Year, | Place of Country | of Im- ee woman It. 
Meeting. lements Admitted. (+ » Profit 
red. —_-= ) 

1839 {Oxford 54 re — 1,162 
1840 (Cambridge .. 115 “ — 938 
1841 | Liverpoo 312 ay — 2,166 
1842 | Bristol 455 oe — 1,806 
1843 Derby Le 508 me — 8,164 
1844 Southampton 948 as — 2,142 
1845 Shrewsbury 942 ae — 2,995 
1846 Newcastle .. 735 xa — 2,138 
1847 Northampton 1,321 % — 1,636 
1848 |York.. : 1,608 5 — 2,826 
1849 |Norwich 1,882 =< — 1,958 
1850 (Exeter 1,223 oe — 1,629 
1851 | Windsor sia i — 1,204 
1852. | Lewes <a 1,722 = — 3,218 
1853 |Gloucester .. 1,803 36,245 — 2,084 
1854 Lincoln 1,897 7 635 — 1,002 
1855 Carlisle 1,314 37,533 — 860 
1856 (Chelmsford 2,702 82,982 | — 1,982 
1857 =‘ |Salisbury 2,496 87,342 | — 346 
1858 (Chester 3,648 62,539 + 1,119 
1859 (Warwick .. 4,618 55,577 | + 1,488 
1860 |Canterbury.. 8,947 42,304 — 2,005 
1861 Leeds oe 5,488 145,738 + 4,470 
1862 Battersea .. 5,064 24,328 — 8,634 
1863 (Worcester .. 5,839 75,807 | — 1,279 
1864 Newcastle .. 4,024 14,683 + 1,342 
1865 |Plymouth .. .-| 4,028 88,0386 | — 743 
1866 |NoShow .. ee 
1867 Bury St. Edmunds 4,804 61,837 — 2,040 
1868 {Leicester ., --| 6,369 97,138 + 488 
1869 {Manchester 7,724 189,102 + 9,153 
187 Oxford <2 ae 7,851 72,053 — 2,504 
1871 |Wolverhampton* ..| 7,650 107,519 | — 2,175 
1872 = |Cardiff as ve 5,843 85,185 — 602 
1873 Hull .. 5,634 104,722 — 414 
187: Bedford | 6,981 71,989 — 8,717 
1875 Taunton i «| 4,214 47,768 — 4,57 
1876 Birmingham ..| 6,414 163,413 + 3,424 
1877‘ |Liverpool .. --| 6,980 138,354 + 8,947 
1878 Bristol | 6,837 122,042 + 1,667 
1879 Kilburn 11,878 187,323 | —15,064 
1880 Carlisle | 4,196 92,011 | — 638 
1881 Derby 5,960 127,993 + 4,528 
1882 | Reading .| 6,102 82,043 | +- 20 
1883 /York.. as .| 6,058 128,117 + 5,190 
1884 |Shrewsbury -| 6,241 94,126 + 2,301 
1885 Preston 5,313 94,192 + 1,921 
1886 {Norwich --| 4,656 104,909 | — 1,062 
1887 |Newcastle.. ..| 3,616 127,372 | — 2,029 
1888 |Nottingham «| OF 147,927 + 4,229 
1889 Windsor... 7,446 155,707 — 4,966 
1890 Plymouth .. 4,143 97,141 — 2,197 
1891 Doncaster .. 5,847 111,500 + 104 
1892 | Warwick 5,430 96,462 + 2,055 
1893 (Chester .. 5,527 115,908 + 2,404 
1894 (Cambridge .. 6,032 111,658 | + 1,006 
1895 /|Darlington .. 5,855 100,310 + 653 
1896 Leicester .. 6,447 146,277 + 8,600 
1897 |Manchester 7,340 217,980 + 4,074 
1898 /|Birminghamft 4,938 98,277 — 1,568 
1899 |Maidstonet 4,231 68,576 — 6,382 
1900 | Yorkt 4,983 | 














* Exhibition of duplicate implements prohibited after 1871. 

t Exhibits in special shedding are grouped together, and do not 
bear separate numbers, 

roducts of different makers. With the smaller 
frie the case is different ; with them a Royal Show 
is often an opportunity of breaking new ground. 
They come in contact with buyers whom they would 
not have seen otherwise, and they find markets 
which they had not the organisation or the energy to 
enter in other ways. Their customers have to be 
sought ; they will not travel far in search of goods. 
The ‘‘ Man of Kent” who runs a chicken farm will 
not go to Nottingham to see the latest thing in 
hen coops; and the small farmer will buy his 
plough of the local ironmonger rather than make 
a long journey in search of novelties. The sub- 
ject is surrounded with difficulties. On the one 
and the Society cannot be expected to face a 
succession of losses; on the other it generally 
obtains 20001. to 40001. from local subscriptions, 
and it is not likely that any town will find such a 
sum year by year. It is now given—partly, at 
any rate—as an inducement to the Society to 
came to a town because the holding of a 
Show brings immense sums for accommodation, 
board, and horse hire. Once the site is bought, 
and the buildings erected, there will be less reason 
for the townspeople to put their hands into their 
kets. The committee who have the question in 
hand have no light responsibility ; already the 
County Shows are competing very strongly with the 
Royal for public support, and the latter must do 
nothing to injure its prestige. 
THe ENGINES. 

In accordance with custom we commence our 
report with the engines, but there is very little to 
say. - We cannot imitate the chapter on snakes in 
Ireland by saying that there are none, for the dis- 

lay is both large and important. We never saw 

tter designed or better made engines, and a 


engines, as the American said of whisky ; ‘‘I never 


tasted any whisky that was not »” said he, 
‘‘although I have tasted some whisky that was 
better than other whisky.” The Show is full of 
ood engines, although the quality is not uniform. 
The present year is no time for the introduction 
of novelties ; manufacturers are sadly behindhand 
with their orders, and all their energies have been 
monopolised in attending to the needs of their 
customers, and not infrequently in framing excuses 
for late delivery. In the traction engine trade the 
demands of the Government for transport engines 
in South Africa has added very considerably to the 
general congestion of orders. On all sides there 
is plenty of work at remunerative prices, and 
consequently no temptation to try new ventures. 
‘*Let well alone” is the motto that finds most 
acceptance with engineers just now, and when 
they have any spare energy they devote it to the 
improvement of workshop methods, a subject 
which does not come within the scope of the 
present article. The only firms who are showing 
an entirely new design of engine are Messrs. 
Clayton and Shuttleworth, of Lincoln. .We dealt 
in our last issue with their compound traction 
engine, with Joy valve, and need not now speak 
of it further than to praise its fine finish. 

Under this heading we may speak of the steam 
diggers, although no interest attaches to the 
engines, for one of the merits claimed for them is 
that they can be connected to any traction engine, 
and that its usefulness for other work will not he 
lessened thereby. The Society offered prizes re- 
spectively of 401. and 20/. for self-moving steam 
diggers ; there were two entries by (a) the Darby 
Land Digger Syndicate, Limited, of 6, Billiter- 
street, London, and (b) by the Cooper Steam 
Digger Company, Limited, King’s Lynn. Avery fair- 
sized book might be written on the evolution of the 
Darby digger ; it has appeared at uncertain intervals 
at these shows, and in several different forms. Last 
year it took an entirely new shape, as shown in our 
illustration on page 816, and became a cultivator 
rather than a digger. The Cooper machine is a 
regular feature at the shows, and has made for 
itself a local reputation near King’s Lynn, where 
the soil appears to be suited for its operation. The 
competitive trials came off near York, at Kexby, 
last week, with the result that. the first prize was 
awarded to the Cooper Steam Digger Company, 
and the second prize was not awarded at all. 

The Cooper steam digger is illustrated on 
page 816, and its construction is readily understood 
rom the engraving, although difficult to describe in 
words. From the engine a train of spurwheels 
drives two parallel crankshafts mounted in a frame 
at the rear of a traction engine, behind the driver’s 
platform. There are four cranks on each shaft, 
and the crankshafts are coupled together by rods 
on which are mounted digging tines in two rows, 
there being four sets of five tines each in the front 
row, and two sets of five and two of four tines in 
the back row. The whole arrangement is pivoted 
and can be raised and lowered by the driver to dig 
from 2 in. to 8 in. deep. There are also slippers 
to keep the tines at a uniform depth in passin 
over ‘‘ lands,” and should the tines meet with roc 
they can lift the levers and cranks, The width 
dug at each course is 94 ft. 

The Darby steam revolving screw-action digger 
is attached to the rear of an ordi horse-power 
traction engine, as shown by the engraving on page 
816. It does not.imitate the action of a ime 
fork in the hands of a labourer, but digs by the 
action of steel discs, which revolve horizontally 
below the surface of the ground, constantly lifti 
and breaking up the soil as they move. The width 
operated upon is 11 ft. 6 in., and it is stated that 
the work can be done at the rate of ? acre per hour, 
the depth of digging being adjustable from 2 in. 
to 10 in. The digging discs are arranged in pairs, 
each disc being on a spindle which has aslight play 
in one direction. Two spindles project from # 
horizontal faceplate, and this plate is carried at the 
lower end of a vertical driving spindle. There are 
ten spindles arranged on two sides of an isosceles 
triangle enclosing the rear of the traction engine. 
Each pair of disc spindles has a revolving motion 
about each other, like a pair of waltzers, and as the 
whole machine. is travelling, their paths are inter- 
laced cycloids. Owing to the play the steel dises 
tilt slightly as they change from the forward to the 
backward motion, and vice versd, the result being a 





‘* way faring man, though a fool” could not go far 
wrong in a purchase. it may be said of agricultural 


ulverising of the ground, an action which is aided 
5 the spindles, which have to pass through the 
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1200 HORSE-POWER TRIPLE-EXPANSION ENGINE AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE FRANCO-TOSI COMPANY, LEGNANO, ITALY. 



























(For Description, see Page 815.) 
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sward, if any exists. The whole arrangement is 
pivoted on the last-motion shaft of the engine, 
and is driven from it by bevel gear. An inclined 
shaft carries the motion down to thevertical spindles, 
which are driven at about 20 revolutions per minute. 
The weight of the spindles and their gearing is car- 
ried on a roller mounted in a frame. By means of 
chains passing over pulleys on the frame and wind- 
ing on a drum, the spindles can be raised and 
lowered all together. e power for this operation 
is afforded by means of a pair of cone clutches on 
one of the driving shafts. The travelling speed is 
stated to be about a mile an hour. 

There are three steam motor vehicles on the 
Show ground. Two are shown by Mann’s Patent 
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single vehicle ; but, by the removal of four pins, 
y, of Dewsbury-road, Leeds. | the wagon body can be -run off on its own 
These are, in the main, similar| wheels, which, of course, run upon studs, and 
to those shown last year. It) not upon an axle. In the case of. the cart, the 
will be remembered that the} engine follows the lines of a traction engine very 
leading feature of these vehicles closely, except that the firedoor is at the side of 
“4. is that the cart or wagon stands the box. Quite a considerable number of these 
astride of the engine, but de- carts are in use drawing bricks and coals ; they 
tachable from it. The Act says that the weight will hold 5 tons of the former and 4 tons of the 
of the engine must not exceed 3 tons, and latter. The steam cylinders are 4 in. and 6} in. 
that, in addition, it may draw a trailing wagon. | in diameter by 8in. stroke. The wagon has a flat 
Most makers aim at making a vee naa moving | top, like a Manchester lorry. The boiler is of the 
wagon, with a body or platform, weig ing less than | portable type, but has the side plates of the firebox 
3 tons. This is a very difficult thing to do, and | carried backwards to form a base-plate for a pair of 
can only be accomplished by the lavish use of high- horizontal compound engines, of the same size 48 
e steel and bronze. r. Mann, on the other the above. All the gearing is of the spur type, and 
d, makes a two-wheeled wagon of such dimen- there are two travelling speeds. By keeping to the 
sions that it will stand astride of the engine. Its existing type of traction engine boiler, Mr. Mann 
wheels are of the same size as the engine —— | has make many difficulties. 
wheels, and of such a gauge that they will stand) The Lancashire Steam Motor Company, of Ley- 
just outside the travelling wheels, and can be land, Lancashire, entered a tip wagon and a lorry, 
united to them with pins. When the two are but the former was not ready for exhibition. ™ 
together the general effect is that of a complete’ lorry is driven by a pair of horizontal compoun 


Steam Cart and Wagon Com- 
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STEAM ENGINES AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE FRANCO-TOSI COMPANY, LEGNANO, ITALY. 
(For Description, see Page 815.) 
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800 Horsze-PowER QuapRUPLE-ExPaNstoN ConDENSING ENGINE. 
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60 Horsre-Powek VERTICAL TANDEM 
Compounp Non-ConpENSING ENGINE. 
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engines situated below the platform, but very 
fairly accessible. The diameter of the cylinders 
are 3} in. and 5? in., and the speeds 3 and 6 miles 
an hour. The crankshaft is geared to a second 
motion shaft on which is the compensating motion, 
and this is geared to the travelling wheels by 
Renolds’ chains. The lorry platform is 12 ft. by 
6 ft., and will carry 4 tons. The boiler is of the 
vertical type, and is arranged to burn coke. The 
lurry is a well-designed an workmanlike vehicle. 
The last year or two there has been a sudden 
activity in road scarifiers—that is, in apparatus for 
loughing up a macadam road before new metal is 
aid on it for repairs. The ordinary method is to 
set a number of men to pick up the surface, so 
that there may be no plane of cleavage between the 
old material and the new. In some few cases it 
has been customary for the road-roller to tow 
behind it a weighted carriage with a chisel in it set 
to groove the surface. The appliance, however, 
was a very makeshift affair, and required a lot of 
attention to make it work. The idea of affixing 
the scarifier directly to the roller, so as to take ad- 
vantage of its weight and solidity, found expression 
a year or two ago, and an apparatus was exhibited at 
the Show, and each year since there have been one 
or two examples, Of those which appear at York we 
have described all in previous years, except that of 
Messrs. Marshall, Sons, and Co., Limited, of Gains- 
borough. ‘This is a more complete apparatus than 
has appeared before, since it can be traversed right 
across the back of the roller, and will cut in any 


‘position. All the others are affixed to one side of the 
‘hengine, and it is 


ible in a narrow road they 
could not reach the centre, and a strip on the crown 
would need to be done by hand. In Messrs. Mar- 
shall’s engine a heavy cast-iron slide, like the cross 
slide of a planing machine, is bolted to the back 
of the driver’s stand, and the scarifier travels on 
this, there being a long screw for the purpose. 
The chisels can, therefore, be moved anywhere 
over a range of several feet. These tools are 
mounted in a swinging frame, pivoted at its 
upper extremity, and carrying two segments 
of wormwheels, gearing into two worms. By 
rotating these worms with a handwheel the lower 
extremity of the frame can be raised clear of 
the ground for travelling, or depressed for scarifying. 
There are two sets of tools pre an one 
set for forward work and the other backing work, 
there being a lever working in a slotted sector for 
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effecting the change of position. We hope to illus- 
trate this scarifier shortly. 


Om anp Gas ENGINES. 


Oil and gas engines have ceased to be novelties at 
the Show. The latter dropped out of the category 
years ago, when the expiration of the Otto patent 
allowed all makers to adopt one design, and there 
was no longer any demand on their ingenuity in 
evading its claims. The oil engine is rapidly 
settling down to one pattern, the variations being 
in the working of the valves and small matters of 
that kind, and not in matters of principle. There 
are still, however, great differences in workmanship, 
and buyers need to exercise discretion in making 
purchases. At the York Show these engines are 
principally grouped at the right-hand side of the 
ground, and the visitor first sees the display of 
Messrs. Richard Hornsby and Sons, Limited, of 
Grantham, who won the Society’s gold medal for 
these motors at Cambridge. Next he finds the 
large stand of Messrs. Crossley Brothers, Limited, 
of Manchester, who show for the first time a 
14 horse-power oil engine, with a pump for the 
water supply of farms and mansions. Then we have 
the National Gas Engine Company, Limited, of 
Ashton-under-Lyne, with a fine and imposing dis- 
play of well-designed and constructed gas engines. 
Among these is one specially intended for driving 
dynamos, with an extra large and heavy flywheel, 
and with counterweighted crank cheeks. This 
engine, which we illustrate on page 824, is of 
20 brake horse-power, and has an outer bearing 
beyond the flywheel. Special attention has been 
paid to lubrication, and brushes are provided to 
catch the overflow of oil from the crankshaft bear- 
ings, so that none shall be thrown about. One of 
the large engines is fitted with a self starter. This 
comprises a hand pump fitted alongside the cy- 
linder. In using it, the exhaust valve is first 
propped open and combustible mixture is pumped 
into the cylinder until all the air is expelled. The 
valve is then closed and a further supply of com- 
bustible mixture pumped in. A valve at the top 
of the ignition tube is then opened, and the mix- 
ture flows up the incandescent tube until it fires 
and explodes the charge. The engine then gets 
away, and the ordinary cycle is taken up. 

Messrs. Tangyes, Limited, of Birmingham, show 
their usual types of both engines, and so do 
their neighbours, Messrs. Thomas Green and Son, 
Limited, of Leeds. At the next stand is an old 
acquaintance under a new name; the ‘‘ Trusty” 
oil engine is shown by the Shillingford Engineering 
Company, Limited, of Cheltenham. This engine 
was made originally by Messrs. Weyman and 
Hitchcock ; then the firm changed to the Trusty 
Engine Company, and built new works at Chelten- 
ham, and now it has amalgamated with the Shilling- 
ford Engineering Company, and taken its name, 
which is known to most of our readers as the 
makers of the Geipel steam trap. Messrs. Allen 
and Barker, of Taunton, follow next; and then 
come two firms who have not hitherto been seen 
at these shows, namely, Messrs. Drake and Fletcher, 
of Maidstone, and Messrs. W. J. Bates and Co., of 
Denton, Manchester. The former show two engines. 
The oil is contained in the base, and is raised a few 
drops at a time by the suction of the piston, falling 
into the vaporiser, and being swept into the cylinder 
on the opening of the air valve. This valve is 
operated by a hit-and-miss motion, controlled by 
an inertia governor, which is worked by an eccen- 
tric running at half the speed of the crankshaft. 
In Messrs. Bates and Co.’s engine the oil is drawn 
to the air inlet valve, which is operated automati- 
cally by the suction, the governing being effected 
by holding the exhaust valve open when the speed 
is excessive. Messrs. James B. Petter and Sons, of 
Yeovil, show no less than 10 of their engines ; and 
next to them Messrs. George Davies and Co., of 
Abergavenny, announce that one of their Paragon en- 
gines is used to supply water to Sandringham House. 
This engine is a modification of the well-known Day 

s engine, which has an explosion every revolution. 

he crank chamber is enclosed, and acts as a pump 
to drive a combustible charge into the cylinder as 
the previous charge is being exhausted. It has the 
advantage that any leakage past the piston does not 
escape into the engine-room, and hence there is 
much less of the oil-engine odour than is usual. 

Messrs. Cundall and Sons, Limited, of Shipley, 
claim that they have the largest oil engine ever 
seen running at a Royal Show. It is fitted with 
three lamps, two for the combustion chamber and 





one for the ignition tube. All three lamps are fed 
from an elevated reservoir, and keep in action when 
the engine is temporarily stopped. The oil supply 
from the cylinder is fed by a pump. It passes 
through a valve casing controlled by a hit-and-miss 
motion operated by the governor. When the en- 
gine is above its normal speed, the oil flows back 
to the tank in the engine-base; but when the 
speed drops, the governor closes the overflow valve 
and opens a valve to the vaporiser, into which the 
oil flows. There are twoair valves ; one is adjusted 
to the requirements of the engine, but if it should 
prove insufficient, the other opens to give an addi- 
tional supply. This engine is a creditable piece of 
construction. Near to them is the stand of Mr. 
John Robson, also of Shipley, with three engines. 
Oil engines are also shown by Messrs. Clayton and 
Shuttleworth, Lincoln; C. F. Wilson and Co., 
Aberdeen; J. and F. Howard, Bedford; Black- 
stone and Co., Stamford; and Ruston, Proctor 
and Co., Lincoln. 

Under this heading we must include, we suppose, 
the motor cultivator, shown by the Motor Culti- 
vator Syndicate (per John Scott), Duddingston, 
Edinburgh. It might be classed as an implement, 
but it is fitted with a cart body for hauling pro- 
duce on roads, so that it is also an agricultural 
locomotive, and as it is driven by an oil engine it 
may well be dealt with among them. We can only 
give a superficial description of this novel machine, 
for many of the parts are hidden from view, 
and the makers are reticent about explaining 
them in detail as the patents are not yet com- 
plete. The cultivator is carried on four wheels, 
two being driving wheels and two steering wheels. 
The motive power is provided by two cylinders, 
9in. in diameter by 10 in. stroke, working on to a 
crankshaft. A second motion shaft is driven from 
this by means of a cotton rope wound several 
times round a pair of grooved pulleys, and with a 
part of it taken ina bight round a jockey pulley. 
From this second motion shaft there is driven, by 
bevel wheels, a short vertical shaft on which there 
is another multi-grooved pulley, geared to a similar 
pulley at the rear of the machine by another cotton 
rope. The latter pulley is on a vertical shaft 
geared by spurwheels to four other shafts, the five 
standing in a row at the rear end, and each carry- 
ing at its lower end a pair of prongs for stirring up 
and cultivating the ground. These five cultivator 
shafts, it will be understood, are kept in rotation 
as the whole implement moves forward on its 
travelling wheels, and as they can be raised and 
lowered, these prongs cut and pulverise the ground 
toadepth of several inches. The cultivator was 
only just finished in time for the Show, and has 
not yet been put to work, so it is like the young 
bears—all its troubles are before it. 


IMPLEMENTS, 


In the implement department of the Show, the 
leading feature was a competition of cultivators. 
We have already dealt with the steam diggers, 
under the head of engines. The others were 
grouped as ‘‘general purpose horse-power culti- 
vators,” and the prizes were of 401. and 201. respec- 
tively. For the benefit of those of our readers who 
are not agriculturists, we may first say a few words 
as what a cultivatoris. The name is somewhat un- 
fortunate, as the implement is only one of several 
used in cultivating land. It is a development of 
the harrow, but instead of scratching the surface 
of the land, it goes into it a few inches, tearing 
it up and stirring the subsoil strongly. It does 
not aim at the regular turning-over effect of the 
plough, which reverses the top layer of the soil 
and brings new mould to the light, but it pulverises 
the ground, shaking and stirring it, so that the 
atmosphere may gain access to it. It has a further 
use in tearing out the roots of weeds and exposing 
them to the withering effect of the sun. There are 
many types of cultivators, and some have several 
sets of tines, which can be changed according to the 
nature of the land and the object the farmer has in 
view. Hence it is a matter of difficulty to say de- 
finitely what is the best pattern of cultivator, unless 
it be unknown exactly under what circumstances it 
will be used. The early cultivators were very rigid 
affairs, and required very considerable power to 
draw them. Of late years there has been a dis- 
tinct progress to more elastic constructions, and 
spring tines attached to pivoted frames, themselves 
held down by springs, have become common, the 
idea being to allow the tines to accommodate them- 
selves to the ground, and to rise over obstacles. 





Curiously, the machines which secured the approval 
of the judges were rather of the older than the 


newer type. The competitors were: Mr. T. A. 
Meggeson, Stockton-on-Tees (five implements), 
Harrison Patents Company, Limited, Stamford (four 
implements), Mr. F. H. Mote, King’s Lynn (one 
implement), Messrs. Coleman and Morton, Chelnis- 
ford (two implements), Messrs. D. M. Osborne and 
Co., 3 Bell-yard, London, E.C. (one implement), 
Messrs. J. T. Larkworthy and Co., Worcester (one 
implement), Messrs. W. N. Nicholson and Sons, 
Limited, Newark-on-Trent (four implements). 

The first prize of 401. was awarded to one of 
Harrison Patents Company’s cultivators, and the 
second prize of 201. to one of Messrs. Coleman 
and Morton’s. In the implement which gained 
the first prize, the tines are strong hooks which 
are dragged, point foremost, through the ground. 
Each hook is held down by a powerful spring, 
which allows it a little play. The whole of the 
hooks can be lifted simultaneously by a lever when 
the end of the field is reached, while a second lever 
fixes the depth to which they will cut when the 
first lever is released. The whole apparatus is 
exceedingly simple and strong. The second prize 
fell to an implement described as a drag cultivator. 
It had seven tines, each like a solid share, 
firmly fixed in the frame. The whole of the 
tines can be raised simultaneously by a lever, and 
there is an adjunct by which the angles can be 
varied. A broad tine needs to be set with its plane 
more nearly parallel to the soil than a narrow tine ; 
else the whole implement will tend to bury itself, 
and will put an excessive draught on to the horses. 
The same firm (Coleman and Morton) entered 
spring tine cultivators, that is cultivators with 
tines made of flat bar steel, having a large amount 
of elasticity, which gives them a movement of 
several inches relatively to the frame. They had 
thus the older and the most recent patterns, and 
took the prize with the old one. 

The implements entered by Mr. J. A. Meggeson 
were manufactured by Messrs. Thomas Brown 
and Sons, Cammo Foundry, Duns. These have 
tines of finely-tempered steel, adjustable sideways, 
and fitted with reversible hard-tempered steel 
points. The tines are fixed in pivoted frames held 
down by springs when the tines are in the ground. 
Messrs. Osborne and Co.’s cultivator has no less 
than 23 spring steel tines. Each tine is bent to 
nearly one turn of a spiral, and is fixed at one end 
to a rocking shaft. There are three of these shafts, 
which are rotated simultaneously by a lever to 
bring the tines into and out of the ground. Messrs. 
Larkworthy entered a cultivator made by Messrs. 
8. L. Allen and Co., of Philadelphia. It had 11 
solid hook-shaped tines fixed to a single bar, which 
could be raised and lowered. Messrs. Nicholson’s 
cultivators were all of the spring tine variety. 

A silver medal was awarded by the judges to 
Messrs. Hugh Reid Griffin and Co., of 1, Fins- 
bury-square, London, for a harvester and binder, 
manufactured by the Milwaukee Harvester Com- 
pany, Milwaukee, U.S.A. The points of this 
machine for which merit is claimed are that it is a 
close cutter, with a widely adjustable reel ; that it 
has a flexible elevator, a powerful compressor, 
and a positive knotter. It is designed especially 
for low cutting, to leave the stubble as short as 
lin. if desired. The flexible upper elevator floats 
on the grain, rising to accommodate a large volume, 
and falling to grasp a small amount. The upper part 
discharges the grain directly into the packer. A 
second medal was given to Messrs. Kelsey and Co., 
of 41 to 45, Guernsey-road, Sheffield, for their chaff- 
cutting machine. In this the knives are kept up 
to the cut by means of springs acting against a 
collar on the shaft. Hence the knives can retreat 
to allow any hard substance to pass, while they are 
always close enough to cut the straw clean. To 
prevent an accident to the attendant, by his hand 
being caught in the feed rollers, the spindle of the 
first leading-in roller forms a catch to retain the 
handle of the clutch. The forward pressure of a 
man’s arm against the roller trips the catch, and 
allows a spring to disengage the clutch. The 
arrangement is very simple, and appears to answer 
its purpose perfectly. : 

Messrs. Richmond and Chandler, Limited, Man- 
chester, also show a chaff-cutter, with a foot lever 
by which the clutch can be instantly disengaged. 

A prize of 201. was awarded to the Barton- 
Gillette Horse-Clipping and Sheep-Shearing Com- 
pany, Limited, of 103, New Oxford-street, London, 
for a power machine, ani a prize of 10/. for 4 
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hand-driven machine. The chief merit in this 
machine lies in the method of transmitting the 
power from the shaft to the cutter held in the 
hand of the shearer. There is a tube made of a 
closely-wound wire spiral, covered with cotton 
braiding. Within this tube is a chain made of 
short wire links with an eye at each end. That is, 
each link is a piece of straight wire about 1 in. 
long, with an eye at either end. These links are 
coupled together and form a flexible shaft, rotating 
within a flexible stationary tube, and they convey 
the power down to the clipper, which is similar in 
principle to that used by barbers. There were two 
other entries respectively by Messrs. Burgon and 
Hall, Limited, of Sheffield, and Messrs. Burman 
and Sons, Limited, of Birmingham. These firms 
use telescopic shafts, with geared joints in them. 


Datry. 


There is very little that is new in connection 
with dairy machinery this year, and several exhi- 
bitors of former years are wanting. There was, at 
first, some interest in the milking machines for 
which a prize of 501. was offered by the Society, but 
when the judges. pronounced them of insufticient 
merit to secure an award, this died away. If we 
remember rightly, there was a machine of this kind 
in the 1862 Exhibition, and very little progress has 
been made since. There were two competitors, 
Mr. William Murchland, of Kilmarnock, and 
Messrs. Lawrence and Kennedy, of Glasgow. In 
the apparatus of the former an air pump is con- 
nected by a flexible pipe to a closed pail having 
four compartments. From each compartment there 
runs a rubber pipe to a rubber cylinder large 
enough to enclose a cow’s teat. The end of the 
cylinder is partly closed by an elastic diaphragm 
pierced with a hole which makes a joint round the 
teat. Inside the cylinder there is a long metal 
cup with a small hole in the bottom, the purpose 
of the cup being to retain the milk around the 
teat for a while, and keep it immersed in liquid. 
The suction of the pump draws the milk from the 
udder into the pail. In the Lawrence and Kennedy 
machine a pulsating suction is aimed at. A steam 
ejector draws the air from the pail, and a tiny 
engine, worked by suction, rapidly opens and closes 
a valve, which makes the vacuum vary between 
5in. and 15 in. of mercury. There are rubber 
pipes and cylinders to connect the cow’s teats to 
the pail. The cows themselves exhibited consider- 
able dislike to being milked by machinery, but it 
is stated that they get over the feeling in a short 
time. The invention of a really successful me- 
chanical milker would be a great advantage, as 
there is much difficulty in obtaining the necessary 
labour now. This is not to be wondered at, since 
the occupation is a very unpleasant one. The 
poets who gush over the milkmaid have probably 
never been in an average shippon. 

The Dairy Supply Company, Limited, of Museum- 
street, London, show a new pattern of the Alfa- 
Laval cream separator. This is called the Lilliput, 
and is rated at 9 gallons an hour. They have also 
on exhibition a Laval steam turbine pasteuriser. 
The turbine works a pump, and then the steam 
passes through the jacket to heat the milk to the 
required temperature. The process is continuous. 
We may explain that pasteurising is a partial steri- 
lisation applied to milk before it is separated. The 
object is to destroy the miscellaneous germs it 
contains. The skim milk then keeps the longer, 
while the cream can be inoculated with the germs 
producing lactic acid, to ripen it before churning. 
The Melotte Separator Sales Company, Counter- 
slip, Bristol, show a new size of their separator, 
the general construction of which we explained 
last year. A new type of separator, manufac- 
tured by the Svenska Centrifug, Stockholm, is 
shown by Messrs. A. and J. Main and Co., Limited, 
Edinburgh. Taken altogether this has been a 
very barren year in dairy appliances, which, in- 
deed, are already so exceedingly efficient that 
there is very little room for improvement. What 
Is wanted most of all is a refrigerating plant by 
Which milk intended for market could be cooled 
to about 40 deg. before it is despatched from the 
farm. It is scarcely likely, however, that an appa- 
ratus of this kind suitable for the use of the ordi- 
mies and within his means, will be pro- 

uced., 
MISCELLANEOUS. 


Among the miscellaneous articles shown were a 


gear, and special attention has been paid to the matter 
of securing continuous lubrication of all working 
parts. 
secured to the crankwebs by bite, worl ton straps. The 


i 


moving over a han 
be made whilst the engine is running under its full 
load. 


Franco Tosi, of Legnano, Ita 
to the power station of the 
ing three engines. 
power horizontal triple-expansion condensing engine, 
which is used to drive a continuous-current Schuckert 
generator. 
quadruple-expansion condensing engine, driving a 
continuous-current dynamo exhibi 


power tandem compound non - condensing engine, 
coupled direct to a continuous-current dynamo made 
by Messrs. Geo. Ansaldo and Co., also of Genoa, 


and 813 ; illustrations and descriptions of the dynamos 
we reserve till another occasion. 


Leadenhall-street, E.C. The leather is cut into 
strips, like laces of great length, by going round 
and round the hide in the well-known way. A 
number of these are made into a warp, and are 
woven in a loom, other strips being used for the 
weft. In this way a belt of any length and width 
can be made practically without joint. ‘These belts 
are very light, and, according to a report by 
Professor Hele-Shaw, of Liverpool, they are ex- 
ceedingly strong. We were informed that some of 
them are in use at the Woolwich Arsenal and at 
Chatham Dockyard for dynamo driving. 

Messrs. Sinclair and Co., of 19, Eldon-street, 
Finsbury Pavement, E.C., show a large liquid 
fuel burner, suitable for a small steam boiler. 
this the oil is vaporised before it is burned with 
admixture of air in the well-known way. It is 
a modification of the ‘‘Comet” lamp of the same 
firm. Mr. W. H. Baxter, Limited, of Leeds, 
showed the improved stone crusher, which we 
illustrated and described at length in our issue of 
May 11. Near to his stand is a most interesting 
circular saw for stone, doing splendid work. It 
was shown by Messrs. George Anderson and Co., 
of Carnoustie, Forfarshire. The saw is set 
with diamonds, and cuts its way through sand- 
stone at 5 in. per minute, leaving a capital 
surface which needs little grinding to make it 
perfect. We hope to illustrate this machinery 
shortly, and will then describe it in more detail. 
For the present our space is exhausted. Our report 
is much shorter then usual, and we are glad, for 
the sake of our friends the manufacturers, that it 
is so, for its brevity is evidence that they are busily 
occupied in lucrative work. Happy is the country 
that has no history, and prosperous the year that 
has no novelties. 








150 HORSE-POWER GAS ENGINE USING 
‘*MOND” GAS. 

WE illustrate on page 805 a gas engine recently con- 
structed by Messrs. J. E. H. Andrew and Co., Limited, 
of Reddish, for the Manchester works of Sir W. G. 
Armstrong, Whitworth, and Co:, Limited, and which 
is of interest in that the engine has been specially de- 
signed to work with ‘“‘ Mond” gas, though ordinary 
town gas can be used when desired. The engine is 
of 150 horse-power, and has a cylinder 20 in. in dia- 
meter by 30 in. stroke, the designed speed being 
160 revolutions per minute. Our engraving hardly 
conveys an adequate idea of its dimensions, but 
we may state that the flywheels are each 10 ft. 
in diameter, 15 in. wide on the face, and weigh 
6 tons. The crankshaft bearings are 9 in. in diameter 
by 16 in. long, whilst the crankpin is 104 in. in dia- 
meter by 11 in. long. The crosshead pin measures 7 in. 
in diameter by 8 in. long. A special feature of the 
engine illustrated in Figs. 2 and 3 is the ignition tube 
bracket. This is provided with two tubes and two 
corresponding timing valves, as shown. Should one 
tube burst the other may be immediately brought into 
action without stopping the engine, by changing over 
the tappet tumbler as indicated in Fig. 3, so that the 
tappet actuates the timing valve belonging to the 
spare tube. The engine is provided with self-starting 


The crankshaft is balanced by cast-iron blocks 


as inlet arrangements are such that the change from 
gas can be made instantly oy 
le. ’ 


fond to producer 
This change cap, inde 





THE PARIS EXHIBITION ELECTRIC 
POWER STATION.* 
Tue Franco-Tost ENGINES. 


THE important manufacturing company of Messrs. 
ly, has contributed po 
Paris Exhibition by send- 
The first of these isa 1200 horse- 


The second is an 800 horse-power vertical 


by the Societa 


Esercizio Bacini, of Genoa. The third is a 60 horse- 


We illustrate all three of these engines on pages 812 


The general arrangements of the largest of these 





number of woven belts, by the Woven Leather 


three engines, the horizontal 1200 horse-power engine, 
is shown in Figs 1 and 2, pose 812. There are four 
iame 


cylinders of the following ters : 
One high-pressure cylinder .525 m. (20.67 in.) dia. 
»» _ intermediate - pressure 
cylinder... 5 se CES ou cas 
Two low-pressure cylinders .975 ,, (38.38 ,, ) ,, 
The length of stroke is 1200 metres (47.24 in.), 
and the number of revolutions per minute is 107. 
As will be seen from the illustration, the connect- 
ing-rods are coupled to cranks at right angles. 
All the cylinders, except the high pressure, are 
jacketed, the steam passing through the jackets to 
the valves; the high-pressure cylinder is furnished 


In | with superheated steam. Each cylinder has four dis- 


tribution valves; those for the high-pressure cylinder 
are double-beat valves of relatively large diameter ; 
for the other cylinders four-seated valves are used, 
in order to reduce the lift and insure rapid closing 
without throttling the steam. Messrs. Tosi claim 
advantages for their forms of two and four-beat valves, 
especially absence of wear, steam-tight closing, and 
rapid action. The admission and exhaust valves of 
the mean and low-pressure cylinders, and the exhaust 
valve for the high-pressure cylinder, are operated by 
cams, which can be regulated by hand to vary the 
amount of lead and compression. The valve gear for 
the high-pressure cylinder has a trip device patented 
by the makers, and for which the advantage is claimed 
that with a small eccentric the valve can be raised 
slowly and without jar from its seat, and then lifted 
quickly. The joints and bushings used throughout 
the valve-gear are of steel, hardened and ground 
true to standard gauges. The cylinder pistons are 
made solid, with piston rings in halves, set out by 
flat springs, 
The main shaft is made with central cranks, to allow 
of aes dynamos of similar or dissimilar types, 
one on each side of the engine, a frequent requirement 
in electrical plant. A dynamo could be substituted 
for the flywheel shown in the illustration. 
The frame is made of two symmetrical parts, right 
and left handed, with a central line of junction passing 
through the middle bearing; each half therefore 
carries one outer bearing and half the central bearing. 
From each of these a deep channel section of the 
frame is taken direct to the flange by which the 
cylinders are attached, forming a flat guide. The 
bedplate is formed by a high surrounding rib, also of 
channel section, with a flat cast-iron floor; a deep 
crankpit is then formed, and is used as an oil tank. 
The crosshead works un one guide only, this arrange- 
ment being adopted for convenience, and to avoid any 
error in parallelism that may arise with a double 
guide under the influence of expansion or contraction, 
or from other causes. The cranks and crankshaft 
are of forged steel. 
The governor is of the high-speed Porter type, and 
is driven from the valve-gear shaft by an endless screw. 
It will regulate the cut-off in the high-pressure cylinder 
from 0 to 70 per cent. ; the cut-off in the other cylin- 
ders is adjusted by hand. The speed of the engine 
can be varied by a sliding weight on the governor 
lever, and a special device has been adopted to shift 
this weight without the governor lever being affected 
during the operation. Instead of the attendant turn- 
ing the screw that moves the weight direct, an 
auxiliary shaft and handwheel, carried on the governor 
column, is turned, and transmits movement to the 
screw through bevel gear which oscillates round the 
same centre as the governor lever. 
The air pump, which is duplex and single-acting, 
is driven off one of the crankpins by a connecting- 
rod and beam. The valves and other parts of this 
pump are easily accessible, and air and water passages 
are of ample size to secure noiseless working at high 
speeds ; the suction valves are omitted, to reduce the 
resistance of the water flowing to the pumps. All 
four of the cylinders have direct internal lubrication, 
and the high-pressure cylinder has an additional oil 
supply throu i" the steam valve. In all there are six 
direct oil deliveries from a sextuple pump drawing 
from one oil reservoir which, with the pump, is 
mounted on the cross frame between the high and low- 
pressure cylinders ; the pump is driven from the gear 
shaft by two excentrics. All other lubrication for 
journals, guides, &c., is continuous by means of a reser- 
voir ouaek 10ft. above the engine-room floor; pipes lead 
the oil from the reservoir to the various surfaces to be 
lubricated, the overflow being collected in pipes and 
led to an oil filter and reservoir placed at a be level, 
whence itis pumped back to the supply reservoir. 
The engine is started by a small vertical high-speed 
motor driving a worm and wormwheel, and a pinion 
that can be pa in and out of gear with the toothed 
rim of the flywheel. 
The second Franco Tosi exhibit is the 800 horse- 
ower vertical engine illustrated by Figs. 3 to 5. 
This is a four-cylinder tandem arrangement, in which 
the cylinders in pairs are cast in one piece, with the 
low-pressure cylinder above the high-pressure, the 








Machine Belting Company, Limited, of 101, 


* See pages 647, 712, 746, and 775 ante. 


passage for the piston-rod between the two being made 
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with an automatic metallic packing. The two pairs of 
cylinders are coupled to cranks at right angles. 
Some of the leading dimensions are as follow : 


Diameter of first cylinder ... 375 mm. (14.76 in.) 
a second cylinder... 525 ,, (20.67 ,, ) 
ws third  ,, .. 675 ,, (26.57,, ) 
sed fourth ,, eee 

Length of stroke i ... GO ,, (26.59.,, ) 

Number of revolutions a 160 


All the cylinders are steam-jacketed except the 
high-pressure, which is designed for superheated 
steam. Steam distribution for all the cylinders is 
effected by piston valves; those for the third and 
fourth cylinders are mounted on the same rod, operated 
by one eccentric ; the valves for the first and second 
cylinders have separate rods and eccentrics, that for 
the high-pressure valve being connected to the shaft 

overnor to regulate the cut-off from 3 to 50 per cent. 

he pistons are made of forged-steel discs, with cast- 
iron piston rings of the same type as those for the 
triple-expansion engine already described. The illus- 
trations show the arrangement of the crankshaft, 
which is forged in one piece, having a flanged end for 
bolting up to the dynamo shaft on which the flywheel 
is mounted: only one dynamo can be driven direct 
by this engine, the other end of the shaft being 
required for the shaft governor gear. The frame is 
divided symmetrically, as in the case of the triple- 
expansion engine, each half containing the vertical 

uide, one outside and half the middle bearing. 

he frame is strengthened by an iron strut from 
the bedplate to the underside of the head frame 
carrying the cylinders ; the crosshead guide is one- 
sided, as in the case of the horizontal 1200 horse-power 
engine. The air pump, which is single-acting, and of 
tha same type as that already described, is mounted 
at the back of the engine frame, and is driven from one 
of the crossheads. A device is employed for changing 
the speed of the shaft governor, in which a heavy 
fluid (glycerine) is pumped by hand into the governor 
weights, which are hollow. The four cylinders and 
valves are lubricated by a multiple oil pump driven 
from the end of the crankshaft ; the rest of the lubri- 
cation is continuous, and comprises a high-level reser- 
voir, distributing and collecting pipes, filters, receiver, 
and lifting pump. 

The third engine is a vertical tandem compound, 
illustrated by Figs. 6 to 8, and representing the 
standard practice of the exhibitors for high-speed 
engines. The cylinders are cast in one piece, with 
automatic piston-rod packing between the two; 
neither cylinder is jacketed, but both are covered with 
a non-conducting material and finished with planished 
sheet. Steam distribution is by Tosi patent balanced 
piston valves placed on the same rod, and worked by 
one eccentric controlled by the shaft governor, the cut- 
off varies from 0 to 50 per cent. Some dimensions of 
this engine are given below : 


Diameter of high-pressure cy- 


linder ... i. ae .. 225 mm. ( 8.85 in.) 
Diameter of low-pressure cy- 

linder ... sas a no ee s, (2370...) 
Length of stroke ai os ey 1 eee. ? 
Number of revolutions 325 
Indicated horse-power ” 60 


The frame is of the A type, cast in one piece with 
the two bearings; the guides are bored. It may be 
mentioned that the firm make this type of engine in 
sizes varying from 5 to 700 horse-power, and with 
working speeds of 600 to 180 revolutions per minute. 

It will be seen from the foregoing description and 
illustration that Messrs. Franco Tosi and Co. have 
made an admirable display in Paris, and one which 
suggests the rapid progress made in Italy of late years 
in mechanical engineering. 





CANADIAN SHIPBUILDING.—The steamer Ottawa is about 
to be launched from the yards of the Bertram Engine 
Works Company, Toronto. In her construction about 
1200 tons of steel have been used. Her carrying capacity 
is 3300 tons. Five more vessels of the same kind are to 
be built for the same parties in the Bertram yards. 
Besides this contract, the company has in hand the Kings- 
ton, a passenger vessel for the Ontario and Richelieu 
Navigation Company, a sister ship of the Toronto, 
turned out by the Bertram Company fast spring. At the 
Polson Iron Works Compan‘7’s yard a a freight of 
barges is being rebuilt, two fine steam yachts are near 
completion, and sev other 2ontracts are being worked 
out, 


InpIAN Rartway MAInTENANCE.—The cost of mainten- 
ance per railway mile upon the Great Indian Peninsula 
Railway in the second half of 1899 was 130i. 17s. 8d., or 
at the rate of 261/. 15s. 4d. per mile perannum. The 
cneeniee cost in the second half of 1898 was 
1297. 2s. 8d. per mile of railway, or at the rate of 
258/. 5s. 4d. per annum. The maintenance ch on 
the Madras Railway was reduced in the second half 
of last year by 5826/., as compared with the correspondin 
period of 1898. This reduction was effected in spite o! 
the fact that the extraordinary maintenance charges of 
the past half-year were 10,4937. more, the heaviest item 
being 8788/7. expended on strengthening the Tungabhadra 


STEAM DIGGERS AT THE YORK SHOW. 


(For Description, see Page 811.) 











Tue Darsy Lanp DicceEr, 


Bridge. The strengthening of weak girders on sit lay made in cévering sand ballast On portions of the 
bridges of the south-west line was completed during the | south-west and north-west lines with broken stone, an 





past half-year. The extraordinary maintenance expendi- | operation which has ved a considerable boon to pas- 
ture of the second half of 1899 also included a heavy au: pte by pioventing Genk. 











JUNE 22, 1900. ] 


ENGINEERING. 





817 








CHEVALET FEED-WATER HEATER AND DETARTARISER. 


CONSTRUCTED BY 


MR. WILLIAM BOBY, 








Fig. 1 


HOT WATER RECEIVER 


WE illustrate on this page a Jarge Chevalet heater- 
detartariser, which has been supplied to the Central 
station of the Brompton and Kensington Electricity 
Supply Company by Mr. William Boby, of 16, Union- 
court, Old we Py Marg E.C. The apparatus illus- 
trated is used for treating water drawn from the mains 
of the West Middlesex Water Company, which con- 
tains in its crude condition 15 grains of dissolved lime 
per gallon, almost the whole of which is in the form of 
carbonate, Of this water the detartariser in question is 
capable of softening 45,000 Ib. per hour, so that the 
lime remaining is reduced to about 3 grains per gallon. 

© apparatus consists of a number of shallow trays 
superimposed on each other, as is best seen in the 
sectional view, Fig. 2. Each tray is provided with an 
overflow at such a point that the water is maintained 
ata level equal to about half the depth of the tray, 
and the bottom end of this overflow pipe dips 
beneath the surface of the water in the tray below. 
The crude water entering through the valve-box B 
flows through the pipe L on to the topmost tray, and 
filling that to half its depth, overflows into the 
tray below, and so on through the whole nest of 
trays till it is delivered in its softened state in the 

ot-water receiver shown at the bottom of the 
Spparatus. The softening is effected by the exhaust 
steam from the engine, which enters at the inlet G, 
and flows past the baffle-plate H into the top of the 
hot-water receiving tank. From this point the steam 


passes up through the pipe J, which, it will be seen, 
18 Covered by a sort of Bell j 


ar K, the edges of which 











dip under the surface of 
the water in the tray. 
The steam bubbles out 
through this water, 
heating the latter, and 
thus causes the excess 
of carbon dioxide to be 
given off, and conse- 
quently the lime depo- 
sited. A certain por- 
tion of the steam is 
condensed as it bub- 
bles through the water; 
the remainder, how- 
ever, flows up through 
a similar outlet and 
bell-jar arrangement in the tray above, its course being 
shown by the arrows. Any steam which escapes un- 
condensed from the top tray passes away by the central 
pipe shown at the top of the apparatus. Should the 
water contain sulphate of lime, a suitable addition of 
sodium carbonate is made to the water as it enters the 
apparatus. As a result the lime is deposited in the 
apparatus as carbonate, whilst sodium sulphate, which 
is practically permanently soluble, alone passes into 
the boiler. The lime salts deposited in the apparatus 
require cleaning out from time to time. This is com- 
paratively an easy matter, as the lime is deposited in 
a very friable form. It should further be noticed that 
any oil or grease carried along by the exhaust steam is 
taken up by the lime salts, so that the softened water 
passing out of the apparatus is practically free from 
such deleterious impurities. 


BOILING 
WATE: 
TOFEED Pump 





Stert.—The exports of unwrought steel from the 
United Kingdom in May amounted to 35,155 tons, as 
compared with 30,769 tons in May, 1899, and 22,051 tons 
in May, 1898. The largest exports made to any one 
country in May were those to Germany, which amounted 
to 6480 tons, as compared with 4655 tons and 4804 tons. 
Steel was exported in the first five months of this year 
to the aggregate extent of 155,902 tons, as compared with 


117,833 tons in the corresponding period of 1890, and | 27, 


123,580 tons in the corresponding period of 1898. The 
exports to Germany in the first five months of this year 
amounted to 19,902 tons, as compared with 26,949 tons 


'and 19,017 tons ; to Holland, to 12,801 tons, as compared 
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Fig. 2. 


with 5240 tons and 8554 tons ; to’ British India to 14,922 
tons, as compared with 12,141 tons and 14,010 tons; to 
Australasia to 17,520 tons, as compared with 11,929 tons 
and 116,684 tons; and to Canada to 10,999 tons, as com- 
pared with 2413 tons and 1928 tons, 





THe New Sovrh Wares Mrinerat Ovteut.—The 
value of the minerals raised (including gold and coal) 
during 1899, was 6,157,557/., being an increase of 1,290,559/. 
on the previous year, the number of miners and colliers 
employed being 43,000. The quantity of gold obtained 
was 496,196 oz., an increase of 155,703 oz. on the year, 
and making the total production of the colony since its 
first discovery something like 12,862,922 oz., valued at 
47,546,012/. The value of the silver output, including 
silver, silver lead, silver ore, and silver sulphide, was 
2,070,657/., an increase of 366,6022. on 1898. The im- 
proved methods of treatment at Broken Hill contributed 
largely to the increase, The value of the copper raised 
was 399,8147. The tin production represented a value of 

4282. In coal there was a decrease in production, but 
a substantial increase in value, the quantity raised bein 
4,597,028 tons, valued at 1,325,798/., a decrease of 109, 
tons on 1898, but an increase of 53,966 in value. The 
shale mines produced 36,719 tons, value 48,8237. That 
the coke industry of the colony is assuming considerable 
dimensions is shown by the fact that during 1899 there 
were manufactured 96,530 tons, valued at 77,130/., or 
14,318 tons in excess of the output of 1898, re tin 
an increase in value of 12,995/. The iron indeatey still 
belongs to the future, but an official examination of the 
colonial iron-ore deposits has been continued throughout 
the year in anticipation of the attention which is sure to 
be devoted to them before long. The total production 
to the close of 1899 was 4919 tons, value 97982. The pro- 

of the diamond mining industry was interrupted 
y the continued prevalence of dry weather, which pre- 
vented the supplies of water necessary for washing pur 
poses from being obtained. During the year 25,874 carats 
were raised, representing a value of 10,3497. The output 
of precious vm on the White Cliffs field is still well 
maintained, but the output for the year was valued at 
135,000/., which represents an increase of 55,0002. on that 
of 1898. There has been an increase in the production 
of chromium and antimony, and a decrease in that of 
antimony, bismuth, and platinum, the value of the total 
quantity of the five metals raised during the year being 
,298/., an increase on that of 1898. Limestone, cobalt, 
fireclay, scheelite, wolfram, and other were also 
obtained to the value of 62,1857. The total value of the 
mineral products of New South Wales to the close of 1899 
was 134,064,712, 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Dealing last Thursday fore- 
noon was of the poorest sort. The adverse reports from 
North Yorkshire as to the industrial position there hi 
a depressing effect on Scotch iron, which sold last 
Thursday down to 66s, 74d., being a drop of 3d. per 
ton. At the afternoon market some 7000 tons were 
sold, and prices were very flat, Scotch dropping 
to 65s. 9d. per ton. In the afternoon the turnover 
was about 8000 tons. Scotch warrants closed 1s. 24d. 
per ton down on the day at 65s. 8d. per ton 
cash. The settlement prices were: Scotch, 653. 9d. 
yer ton; Cleveland, 683.; Camberland and Middles- 
tobe hematite iron, 78s. 74d. and 853. per ton. Very 
little business was done in the pig-iron market on Friday 
forenoon, but over 7000 tons changed hands. Advices 
from America again read badly. Scotch lost 44d. per 
ton, while hematite iron rose 2}d. per ton. At the 
afternoon meeting of the market some other 7000 tons 
were sold, and prices were harder, 2d. per ton for 
Scotch iron, The settlement prices were: 66s. 44d., 693. 6d., 
763. 10}d., and 85s. per ton. Not more than 7000 tons 
were dealt in on Monday forenoon, when the tone was 
flat. Scotch lost 5d. per ton, Cleveland 2s., and hematite 
iron 1d. per ton. At the afternoon market some 1000 
tons were sold. Scotch fell other 7d. per ton, and hema- 
tite iron 14d., and the settlement prices were 65s. 44d., 
58s. 44d., 78s. 44d., and 85s. per ton. A moderate amount 
of business was done on Tuesday forenoon, probably 
about 10,000 tons. Prices were all easier, the amount 
of the drop ranging from 1d. to 6d. per ton. Some 
5000 tons changed hands in the afternoon. Scotch rose 
5d. and hematite iron 10}d. per ton. The settlement 
prices at the close were: 653. 94., 67s. 6d., and 79s. 
per ton. Middlesbrough hematite iron was not men- 
tioned. Only 5000 tons changed hands this forenoon. 
There were, however, plenty of buyers about, and prices 
were strong. There were several advances in price, In 
the afternoon Scotch rose to 68s. per ton, and some 5000 
tons were sold. The settlement prices were: 67s. 104d., 
688. 3d., and 803. 104d. per ton. The following are the cur- 
rent prices for makers’ No. 1 iron: Clyde, 86s. per ton ; 
Gartsherrie and Calder, 86s. 6d. ; Summerlee and Coltness, 
90s.—the foregoing all ship) at Glasgow ; Glengar- 
nock (shipped at Ardrossan), 83s, 6d.; Shotts (shipped 
at Leith), 90s.; Carron (shipped at Grangemouth), 88s. 
per ton. There are still 85 furnaces in full blast, being 
two more than at this time last year, Six are making 
basic iron, 39 are making ordinary iron, and 40 are 
working on hematite ironstone. The demands for Mid- 
diesbrough and west coast hematite irons have been the 
prominent feature of the market during the past 
week, due doubtless to the constant drain on the 
public stores, a drain which seems to threaten their 
extinction. Perhaps the relief to this drain will 
come from America, where the stocks of pig iron 
are beginning to show alarming increases. er- 
many’s production is also rapidly coming abreast of 
its own consumption, thus decreasing its demands 
on this country. Makers’ prices here still show a 
melancholy tendency, and in the Middlesbrough dis- 
trict the absence of fresh buying is beginning to cause 
anxiety. Scotch hematite iron is quite neglected, and 
is quoted nominally at 84s. to 84s. 6d. per ton delivered 
at the local steel works. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 116,412 
tons yesterday afternoon, as compared with 122,424 tons 
yesterday week, thus showing a reduction for the past 
week amounting to 6012 tons. Last week’s shipments 
of pig iron from all Scotch ports amounted to 9238 tons, 
as against 6560 tons for the corresponding week of last 
year. They included : To Canada, 406 tons; to South 
America, 150 tons; to Australia, 643 tons; to France, 
177 tons; to Italy, 1410 tons; to Germany, 1103 tons ; 
to Holland, 425 tons; to Belgium, 140 tons; smaller 
quantities to other countries ; and 3637 tons coastwise. 


Finished Iron and Steel Trades: Threat to Close the 
Works.—Representatives of firms engaged in the manu- 
facture of finished iron and steel in Scotland held a meet- 
ing in Glasgow, on Monday, to discuss the position of the 
trade in consequence 2f the high prices of fuel and other 
material. It was stated that many of the manufacturers 
were finding great difficulty in fulfilling their contracts 
without incurring heavy loss. At the meeting the opinion 
prevailed that in the continued absence of a more favour- 
able state of matters a wholesale shutting down of works 
would become inevitable. A proposal was made that the 
Fair holidays should be begun a fortnight earlier than 
usual, but it was not carried. Ultimately it was 
decided to hold another meeting about the end of 
the present month with the view of being able then to 
come to some arrangemeut. The probability is that 
when the Glasgow Fair holidays take place the furnaces 
will not be rekindled for several weeks after the usual 
period. It is believed that this action would result in a 
reduction in the prices of coal, and that it would 
then be possible to resume the profitable manufacture 
of iron and steel. Already works making finished iron 
and steel have commenced to shut down. ‘One on the south 
8 de of Glasgow has gone on thre3 days a week ; and there 
is the case of a large steel works to shut down from 
the Glasgow Fair holidays for six weeks at least, durin 
which extensive repairs will be made on the plant an 
machinery. 


Effect of the Closing-Down Process on the Price of Coal. 
—For a quantity of steam coal a buyer yesterday had to 
pay ls. advance on last week’s price. The demand for 
splint coal on outside order is so great that coalmasters 
say they could get their whole output disposed of were 
works to close down to-morrow. Of course, the output 
is not what is desired and should be. The idling policy 





of the men has reduced the output of coal in Lanarkshire 
by at least 10 per cent. 

Glasgow Copper Market.—This commodity still remains 
in nominal demand, and the price is unchanged from last 


ad | week, 71/. 15s. per ton. 


Meeting American Competition.—Pig - iron warrants 
have fallen a dozen shillings per ton from the ss § Eee 
but at the same time coal and coke have risen ; and should 
this process continue, of which there is every prospect, 
the question must arise as to whether furnaces can be 
kept in blast, and whether mills can be kept rolling. To 
meet American competition, the makers of tube strips 
have cut prices 153. per ton, but steel plates, rails, and 
bars makers affirm that they cannot shade prices with 
oncost rates so high. Be that as it may, the want of 
fresh orders to replace those which are running off is 
still a source of concern, and merchants state that 
makers are now really beginning to press for forward 
orders. The cost of fuel is still the main difficulty, and 
it is even said that a further rise to 15s. per ton at the pit 
will be made ere long. It is now fully apparent that a 
‘“‘ring” has been formed amongst the most powerful coal 
producers in Scotland, and until these coalmasters recog- 
nise the unwisdom of pressing prices further, there is but 
little nore for the makers of finished iron and steel in 
Scotland. 


A Combine in the Bolt and Rivet Trade.—It is reported 
that negotiations are almost completed by which several 
firms in the Glasgow district in the bolt and rivet trade 
will combine their businesses, and that a week or so will 
see the combination carried through. 


Extension of the Greenock Electrical Works. — At a 
Greenock Police Board meeting it has been resolved to 
make extensions to the electrical plant and cable ways at 
an estimated cost of 8200/. 

Sugar Refinery Contract.—Messrs. Blake, Barclay, and 
Co., Greenock, have just received an order from the Japan 
Sugar Refinery Company for a large quantity of machi- 
nery for the extension of their works at Osaka. The 
original machinery was supplied by the Greenock engi- 
neering firm in 1898, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Appointment.—Mr. Frederick Brittain, steel and file 
manufacturer, of Sheffield, has been appointed by the 
Board of Trade a member of the Commercial Advisory 
Committee. 


The Shefficld Tramways.—At the last meeting of the 
Sheffield City Council, the chairman of the Tramways 
Committee reported that the total takings for the twelve 
months ending March 25 were 87,767/. 143. 9d., and the 
working expenses amounted to 64,265/. 53. 6d., the gross 
profits being 23,5027. 93. 3d., and the net surplus 
5409/. 83. 8d. The accumulated surplus to March 25 last 
was 42,806/. 13s. Of this sum they had already trans- 
ferred in relief of the general district rate 12,000/.; 
they had advanced 5000/. to the Health Committee in 
connection with the housing of the working classes, 
leaving with that asset, 30,8067. 133., accumulated net 
profit since they took the system in hand. The chairman 
added that the profit they had made was more satisfac- 
tory than he anticipated, and in his judgment they had 
got over the critical time. 


Messrs. John Brown and Co.—The directors of Messrs. 
John Brown and Co., Limited, Sheffield, in their thirty- 
sixth annual report state that the net profit for the 
year is 273,528/. 15s. 4d., which, with the balance of 
33,615/. 0s. 8d. brought forward from last year, gives a 
total undivided profit of 307,143/. 16s. They recommend 
that 100,000. be appropriated out of the above sum 
towards the considerable extensions which have been 
made during the past year in the armour-plate and other 
departments, and which render them capable of meeting 
all probable demands. The directors recommend, in 
addition to the usual dividend on the preference shares, a 
dividend of 15 per cent. per annum on the ordinary shares, 
and to carry forward 30,204/, 


Earle’s Shipbuilding Company. — The directors of 
Earle’s Shipbuilding and Engineering Com ny, Limited, 
have, since the annual general meeting, held in Sheffield 
in February, sought to secure an alternative to liquida- 
tion, but their efforts have proved unsuccessful, owing 
to the present high price of money and to the action of 
several creditors in instituting legal proceedings. They 
have now called an extraordinary general meeting of the 
company, with a view to the voluntary winding up of the 
company. The board trust, however, that it will not be 
imperative to proceed with the winding up, except so far 
as may be necessary for the reconstruction of the com- 

y, proposals for which they still hope to be able to 

y before the shareholders. Another factor which is 
stated to have caused the precipitation of the crisis is the 
late and irregular delivery of almost every class of 
material, and the tubes required for the Belleville boilers 
of the cruiser London are mentioned as an instance. The 
last tube of an order which should have been completed 
two years ago only arrived at the works three or four 
weeks since. 


Yorkshire Miners’ Association.—The annual demonstra- 
tion of the members of this association was held at 
Barnsley on Monday, when it was announced that it has 
now a membership of about 56,000, and the total funds in 
hand up to date 191,1177. 2s. 8d. The contributions for 
the year reached 57,6017. 12s., and 50767. 13s. 1d. was 
received in entrance fees. The expenses totalled 
32,0752. 18s, the chief items being strike y 
10,0732. 18s. 2d., and lock-out pay 750/. 18s, 11d. The 





association contributed 8332. 63. 8d. to the Miners’ 
Federation, and it has expended 14,910/. 12s. 11d. in 
legal charges, rents, salaries, public meetings, &c. Mr, 
W. B. Pickard, M.P., said he had calculated with the 
increased prices of coal, the owners were receiving a 
profit of 180 millions of pounds per year, and they could 
well afford to pay higher wages, and to give better 
treatment to the men. 


The File and Steel Trades.—Business in the iron market 
is quieter now than for some considerab!e time. There 
is a wide-spread impression that prices have reached 
their limit, and that the day is not distant when they 
will be easier. Buying is going on for immediate require- 
ments, and little more is expected to be done during the 
present quarter. There is a well-sustained demand for all 
kinds of open-hearth steel, now so largely used in the 
heavy trades, but there is no improvement to record in 
the sales of crucible cast steel. Firms who have a repu- 
tation for high-class steels for cutting tools running a 

t speed are well off for orders, but in the common 
rands there is much less doing. Firms in the file 
trade, who have no Government orders on hand, 
complain of a distinct falling-off in the demand, and 
some are talking of reducing their output. There is little 
change to note in the lighter industries of the city. 
Cutlery firms who have long devoted special attention to 
the Turkish markets report that business is practical] 
at a standstill, although they have been doing more wit 
Egypt since the Soudan was opened out. The high 
tarifis that have been put in force by the Portugese 
Government has very seriously affected some of the local 
branches of trades, the tariff on certain classes of cutlery 
spades, and shovels, being practically prohibitory. 


Coal and Coke.—The output of coal of the South York- 
shire collieries has been interrupted this week by the 
Miners’ Demonstration, and it was Tuesday before the 
_ were opened. The reports are that there is a market 
or all coal of every description that can be offered, and 
at present full prices rule. Theshipping season is getting 
rapidly into full swing, and the demand from all manu- 
facturing centres at home is exceedingly heavy. Although 
the house-coal trade is rather quieter, owners have no 
difficulty in disposing of all they have to spare. The 
demand for blast-furnace coke is still very brisk, but for 
coke for steel-smelting purposes the demand is rather 
easier. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
fairly numerous gathering on ’Change here, but the 
market was dull, and few transactions were recorded. 
An uncertain feeling prevailed with regard to the future, 
and buyers were very backward. Miuddlesbrough war- 
rants fluctuated in price, and this interfered with quota- 
tions for makers’ iron. Unfavourable reports from 
America and troubles in the Far East also damped the 
tone of the market. Transactions that were reported 
were chiefly for small lots for early delivery, to meet 
immediate requirements. There was no disposition at 
all shown to enter into contracts for forward delivery. 
No.3g.m.b. Cleveland pig iron sold at 69s. for prompt f.o.b. 
delivery, and that was the general market quotation, and 
one at which several merchants were prepared to sell, but 
makers, as a rule, put the price at 703. The lower quali- 
ties were fairly plentiful. No. 4 foundry was about 
67s. 6d., and grey forge 66s. 6d. There was not much 
doing in Middlesbrough warrants, though they moved 
about a good deal at one time, touching 67s. 10d., 
and closing 67s. cash buyers. Hast coast hematite 
pig iron was practically unobtainable, and some of 
the make lately has not been of very good quality. 
Nominally Nos. 1, 2, and 3 were 87s. per ton. Mid- 
dlesbrough hematite warrants not quoted. Spanish ore 
very strong, owing to high freights. Rubio was 2ls. 
ex-ship Tees, and freights Bilbao-Middlesbrough were 
7s. 44d. to 7s. 6d. o-day the market was very un- 
settled. There was little or no alteration in prices for 
makers’ iron, though at one part of the day they looked 
like advancing. Middlesbrough warrants bounced up to 
68s. 9d. cash buyers, but they had a short reign at that 
figure. Later in the day they fell to 683. 14d.. and that 
was the closing cash price of buyers. 


Manufactured Iron and Steel.—The finished iron and 
steel industries show little change, so far as quotations 
are concerned, use most of the producers have still a 
good deal of work on hand, and they are very unwilling 
to reduce their rates. At the same time few new con- 
tracts are being entered into, and many firms would now 
accept orders and guarantee fairly early delivery—an 
pia ga | they have not of late been prepared to, 
concede. It is therefore not surprising that, though 
there is hardly any quotable change in prices, the tendency 
is downwards. Common iron bars are 9/. 10s; best bars, 
10/.; iron ship-plates, 8/. 10s.; iron ship-angles, steel 
ship-plates, and steel ship-engles, each 8/. 7s. 6d., and 
heavy sections of steel rails, 7/. 10s.—all less the cus- 
tomary 24 per cent. discount except rails, which are net 
at works. 


Coal and Coke.—Gas coal is firm without alteration in 
price, notwithstanding that we are now at a period of the 
year when gas coal is usually at its lowest point. Bunker 
coal wasin pretty good demand at from 16s. 3d. to 16s. 6d. 
f.o.b. There is no change in manufacturing coal. House- 
hold coal is very dull at the landsale collieries. Large 
quantities of coke continue to be taken both for expord 
and for home consumption. Medium blast-furnace coke 
is realising 29s. delivered here, and sellers will not make 
contracts for Jess than six months, 
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NOTES FROM THE SOUTH-WEST. 


Corie, oe steam coal trade has shown firmness, and 
sellers have not been disposed to do business in best 
qualities to be delivered over the year for less than 22s. 
per ton. The best steam coal has made 223. 64. to 23s. 
per ton, while secondary qualities have brought 20s, 6d. 
to 223 per ton. As s household coal, No. 3 
Rhondda large has made 22s. 6d. to 23s. per ton. 
Foundry coke has been quiet at 36s. to 38s. per ton, and 
furnace ditto 33s. to 333. 6d. per ton. In the iron ore 
market the best rubio has been making 20s. 6d. to 21s. per 
ton. 

The Admiralty and Milford —The Lords of the Admi- 
ralty, having in view the establishment of a steamer re- 
serve centre at Milford for the western district, have in- 
structed the authorities at Pembroke Dockyard to survey 
the Milford Docks Company’s docks with a view to 
ascertaining their present and possible future accommoda- 
tion; and they have also called for a report as to the 
capacity of Milford Haven in the vicinity of the docks 
for the s\fe anchorage of warships. 


Mining in the South West.—In the course of his report 
for the past year on mines and quarries in the south- 
western district, Mr. J. 8S. Martin, Her Majesty’s In- 
spector, states that the total number of persons employed 
below and above ground were: Breconshire, 144; Gla- 
morganshire, 3238; and Monmouthshire, 31,844. The 
quantities of minerals raised were: Breconshire—coal, 
25,481 tons; ironstone, 227 tons. Glamorganshire—coal, 
1,112,782 tons; fireclay, 4403 tons. Monmouthshire— 
coal, 10,103,067 tons; fireclay, 79,481 tons; ironstone, 
12,794 tons ; ganister, 2988 tons. 


Barry Smelting Works.—T wo experimental furnaces in 
connection with the Barry Smelting Works have been 
started, and the works were visited on Thursday by Mr. 
Armstrong and other members of the of directors. 
Smelting operations will be commenced during the coming 
week, and, as found necessary, others of the eight remain- 
ing furnaces will be started. The new works are situated 
on Sully Moors, in immediate proximity to the site of the 
proposed new commercial dry dock. 


Swansea Harbour Trust.—The monthly meeting of the 
Swansea Harbour Trust was held on Monday. Mr. 
F. H. Glyn Price moved the adoption of the report 
of the finance committee, stating that in the aggregate 
there had been a slight falling off in the trade as com- 
pared with the corresponding month of last year. The 
chief decrease was 10,000 tons in coal and coke, and 3000 
tons in tinplates, steel rails, &c. The chairman said the 
falling off in coal shipments was, in his opinion, chiefly 
due to the numerous holidays which had occurred during 
the month. 


Wireless Telegraphy.—An expert from the Telegraph 
Department, London, has visited Ilfracombe for the pur- 
pose of making arrangements with a view to experiment- 
ing with wireless telegraphy between Ilfracombe and the 
Mumbles, across the Bristol Channel, just over 21 miles. 
A pole, 120 ft. high, is being erected. Should the experi- 
ment be successful, Lundy Island is expected to be in- 
cluded, Ilfracombe forming the centre. 


South Wales Coal and Iron.—The exports of coal from 
the five principal Welsh ports in May were as follow: 
Cardiff—foreign, 1,344,356 tons ; coastwise, 190,971 tons ; 
Newport—foreign, 223,325 tons; coastwise, 60,352 tons ; 
Swansea—foreign, 152,115 tons; coastwise, 45,925 tons ; 
Llanelly—foreign, 18,256 tons; coaséwise, 5322 tons; 
Port Talbot—foreign, 37,955 tons ; coastwise, 14,209 tons. 
We thus arrive at an aggregate shipment of 1,778,007 
tons foreign and 316,779 tons coastwise. The exports of 
iron and steel for the month were: Cardiff, 5156 tons ; 
Newport, 1388 tons ; and Swansea, 1049 tons; making an 
aggregate of 7593 tons. The exports of coke were: 
Cardiff, 5320 tons; Newport, 2339 tons; and Swansea, 
517 tons; making an aggregate of 8176 tons. The exports 
of patent fuel were: Cardiff, 26,256 tons; Newport, 
4617 tons; and Swansea, 43,109 tons; making an aggre- 
gate of 73,982 tons. The aggregate shipments of coal 
from the five ports in the first five months of this year 
were: Cardiff, 6,815,604 tons; Newport, 1,471,187 tons; 
Swansea, 949,935 tons; Llanelly, 108,459 tons; and Port 
Talbot, 199,992 tons. The exports of iron and steel from 
the five ports were: Cardiff, 13,701 tons; Newport, 10,512 
tons ; S wansea, 1348 tons; Llanelly, ni/; Port Talbot, nil. 
The exports of coke were: Cardiff, 30,805 tons; New- 
port, 15,339 tons ; Swansea, 6539 tons; Llanelly, nz ; and 
Port Talbot, nil. The exports of patent fuel were : Cardiff, 
160,325 tons; Newport, 39,516 tons; Swansea, 196,637 
tons; L'anelly, nid ; and Port Talbot, ni. 





Great INDIAN PENINSULA Rattway.—The receipts per 
train-mile run upon the Great Indian Peninsula ers 
in the second half of 1899 were 6s. 24d., as compared wit 
6s. 44d, per train-mile run in the second half of 1898. 
The working expenses in the second half of last year 
were 33, 10d. per train-mile run. against 4s. 24d. per train- 
mile run in the second half of 1898. The total number of 
train-miles run in the second half of last year was 
4,579,115, or 285,256 more than in the corresponding 
period of 1898. The cost of maintenance per mile of rail- 
way was 130/. 17s. 8d. in the second half of last year, as 
compared with 1297, 2s. 8d. in the corresponding period of 
1898. The cost of locomotive power in the second half 
of last year was 352,125/. 9s. 9d., as compared with 
323,966. 23, 2d. in the corresponding period of 1898. The 
Tatio of the working expenses to the traffic receipts in the 
second half of last year was 61.87 per cent., as compared 
with 65.87 per cent. in the corresponding period of 1898. 


ban us om — for the second half of last year was 





MISCELLANEA. 


THE traffic receipts for the week ending June 10 on 
33 of the principal lines of the United Kingdom 
amounted to 1,935,284/.. which was earned on 19,865} 
miles. For the corresponding week in 1899 the — 
of the same lines amounted to 1,790,370/., with 19,6044 
miles open. There was thus an increase of 144 914/. in 
the receipts, and an increase of 261} in the mileage. 


The Society of Arts Albert Medal for the present year 
has, with the approval of His Royal Highness the Prince 
of Wales, President of the Society, m awarded to 
Mr. Henry Wilde, F.R.S., ‘‘ for the discovery and prac- 
tical demonstration of the indefinite increase of the mag- 
netic and electric forces from quantities indefinitely 
small.” This principle is the one on which the invention 
of the modern dynamo machine is based, and is employed 
in all modern dynamos. 


The trade and navigation returns for May show imports 
amounting to 43,876,427/., an increase of 2,999,599/ , or 
6.84 per cent., on the corresponding month of 1899, the 
exports amounting to 24,715,930/., an increase of 
1,685,690/., or 7.3 per cent.: The value of the iron and 
steel exports was 3,227,921/, against 2,575,155/., an in- 
crease of 25.3 per cent. ; and of the coal and coke exports, 
3,391,179/., against 2,029,696/., an increase of 67.00 per 
cent. For five months ended May 31 imports amounted 
to 213,569,770/., an increase of 15,166,421/., or 7.6 ee 
cent. ; exports to 119, 481,429/., an increase of 14,939,6027., 
or 14.2 per cent. ; and re-exports to 27,979,137/., an in- 
crease of 23,03€/., or .08 per cent. 


At a meeting of the shareholders of the Patent Nut 
and Bolt Company, Limited, at Birmingham on 
Wednesday of this week, a resolution was passed for the 
voluntary winding up of the company with a view to its 
reconstruction as a new company. ‘This new os 3 | 
will in the future be completely independent, as Lord 
Wimborne’s Dowlais and Cardiff undertakings have been 


acquired, affording coal and ore supply, as well as plant 
for the manufacture of pig iron and steel, the cost being 
over @ million and a half. The new company will have 


a capital of 2 million sterling, divided equally into 
ordinary and preference shares, and there will be issued 
a million sterling of debentures. Mr. E. P. Martin will 
join the board as deputy chairman. 


The completion of the four-thousandth locomotive 
turned out of the Crewe Works was made the occasion 
for a general holiday there last Friday. The directors 
further entertained the officials and foremen at dinner ia 
the evening, whilst the following day was marked by the 

resentation of a medallion bust of the late Sir Joseph 
Whitworth to the Crewe Mechanics’ Institute. This 
medallion was subscribed for by the Whitworth scholars, 
46 in number, who had gained their training at the Crewe 
works. The medallion is a copy of that executed by 
Messrs. Elkington and Co. for the Whitworth Institute 
at Manchester, and it was unveiled by Mr. W. Groves at 
a meeting presided over by Mr. F. W. Webb, loco- 
motive superintendent to the London and North-Western 
line. The latter gentleman, we may.add, was on the same 
day presented with the freedom of the borough of Crewe 


In connection with the proposed oe of the Iron 
and Steel Institute at Paris, on September 18 and 19 next, 
it is announced that Mr. Henry Chapman, who acted as 
honorary secretary at the meetings of the Institute in 
Paris in 1878 and 1889, has kindly placed his office, 10, 
Rue Lafitte, at the disposal of the Institute, whilst his 
manager, Mr. Henri Vaslin, who took a prominent part 
in organising the last meeting at Paris, has consented to 
act as honorary local secretary. Arrangements will be 
made for visiting the different sections of the exhibition 
of interest to members of the Institute, and Mr. Henri de 
Wendel, Bessemer gold medallist, has intimated his in- 
tention of inviting a limited number of niembers to visit 
the works of his firm at Joeuf and Hayange after the 
meeting. The transportation and hotel arrangements 
have been placed in the hands of Messrs. Henry Gaze 
and Sons, Limited, 142, Strand, London, W.C. 


In the course of a few weeks a powerful steam fire 
float, which has been constructed by Messrs. Merry- 
weather and Sons for the Mexican Government, will be 
launched from their wharf at Greenwich. Its trial run 
will be to Margate, where it will undergo a series of ex- 
periments. The boat, which in many particulars is 
unique, is 78 ft. long with a beam of 15 ft., and it draws 
4 ft. 6 in. of water. It is provided with compound 
twin-propelling engines fitted with separate surface con- 
densers, so as to enable the vessel to p to sea when 
required. The boilers can raise steam to working pres- 
sure in 10 minutes from time of lighting the fires, starting 
all cold. The fire pumps are extremely powerful, being 
capable of throwing 16 jets simultaneously with fire- 
extinguishing force, or one jet 3 in. in diameter to a 
height of 350ft. A powerful electric searchlight is fitted, 
arranged to penetrate smoke to the seat of a fire, thus 
enabling the water thrown to be employed to its best 
advantage. There is cabin accommodation on’ board for 
eight firemen. 


The cutting of the sudd on the Upper Nile and the 
consequent release of large volumes of stagnant water, has 
had an unanticipated influence on the condition of the 
river at Assuan. From reports received by Sir Benjamin 
Baker from the engineering staff, it would appear that 
the absence of free oe Sar in the water has caused whole- 
sale destruction of the fish. Within 100 yards of the 
resident engineer’s office at least 1,000,000 dead fish, 
ranging in size from minnows to 6 ft. in length, are to be 
found, and although the season is relatively cool (the 
shade temperature not exceeding 112 deg.) the odour is 


with their custo’ bath. There is, of course, no other 
drinking water available, and fortunately no evils have 
resulted from its use. This is consistent with London ex- 
perience when it was usual to pour crude sewage into the 
stream. The filtered water, though clear and colourless, 
was drunk with impunity, but, having no free oxygen, 
eels plunged into it would struggle violently and finall 
die of suffocation ; as, no doubt, has been the case wi 
the fish in the Nile under the special circumstances result- 
ing from the long-deferred cutting of the sudd this year. 


We quote below the speech made by Dr. Sandys, the 
Public Orator at Cambridge, on the occasion of present- 
ing Sir Benjamin Baker for the degree of Doctor of 
Science. Sir Benjamin shares with Sir W. H. White the 
distinction of being the only engineers granted this 
honorary d “Quantum miratus esset historiarum 
scriptor, Gaius Cornelius Tacitus, si providere potuisset, 
fore aliquando, ut Caledoniae fretum, otriae nomine 
sibi notum, duobus deinceps pontibus immensis iunge- 
retur! Quantum miratus esset historiae pater ipse, 
Herodotus, si audivisset fore aliquando, ut vir quidam, 
ab insulis Britannicis sibi prorsus ignotis oriundas, 
fluminis Nili aquas reduntante duplici mole et aggere 
magno coerceret, et Aegypti regioni immensae irrigandae 
conservaret ! Operis utriusque magni conditorem magnum 
hodie praesentem contemplamur, qui non pacis tantum 
triumphis contentus, velut alter Archimedes, etiam Martis 
tormentorum inventor et machinator admirabilis exstitit. 
Atqui ne Martis quidem inter opera pacis causam revera 
deseruit ; etenim scriptoris antiqui de re militari monitum 
non ignotum est: ‘qui desiderat pacem, praeparet 
bellum.’ Duco ad vos pacis ministrum egregium, Archi- 
medis aemulum, equitem insignem, Benjamin Baker.” 


The French colonial authorities have prepared plans for 
the construction of a railway from Tananarive to Ani- 
verano, in Madagascar. The place last named is a small 
hamlet on the Vohitra, an aftluent of the Iaroka, and 
accessible to boats drawing not more than 3 ft. 4in. This 
project, it is thought, will suffice for the present traffic 
requirements, the continuation of the line to Tamatave 
being postponed till the country is more developed. 
The total length of the line proposed will-be 180 
miles, and the metre gauge is to be adopted, with 
rails weighing 47.7 lb. per yard laid on steel sleepers 
numbering 2000 to the mile. The sharpest curves will be 
of 164-ft. radius, and the steepest gradients will be 1 in 40, 
which in certain cases will be attained even on sharp 
curves, owing to the very difficult character of the country 
through. The highest point of the line will be 
4850 ft. above sea level, the terminus at Tananarive being 
itself at an elevation of nearly 4500 ft. The only im- 
portant bridge will be that across the Mangoro, which 
will be 328 ft. long, but there will be a dozen tunnels, 
of which the longest will be 820 ft. The _— provide 
for about 390,000 cubic yards of earthwork and 327,000 
cubic yards of masonry in culverts, retaining walls, and 
the like. The trains will weigh about 75 tons, and be 
drawn by 24-ton locomotives, and a ‘‘ commercial” speed 
of 124 miles an hour is expected. About seven years, it 
is estimated, will be needed for the execution of the work. 


Some interesting figures as to the cost of water-waste 

revention in Cardiff have been recently published by 
Mr. A. J. Jenkins. Some water works engineers have 
expressed the opinion that it is in certain cases cheaper to 
pump extra water than to take the steps necessary to pre- 
vent waste. Possibly when a water works is in private 
hands this opinion may occasionally, all things considered, 
be really well based, since in such cases neither istrates 
nor local authorities will raise a finger to assist the com- 
pany; whilst, as we have seen in London, the gutter- 
ress may actually do its utmost to encourage the waste. 
hen, however, the water authority is a corporation 
or other public body, these considerations have less force, 
and the expense involved in maintaining mains, service 
pipes, and fittings in an efficient state is but small com- 
p with that of the water saved. At Cardiff the 
> ng of inspection in use costs about 500/. per annum, 
the population being 200,000., and the average daily con- 
sumption 20 gallons per head in winter and 20.5 in 
summer. iff is entirely a water-closet town ; a fact 
which must be taken into account in instituting any 
comparison as to consumption with certain north- 
country towns less advanced in sanitary matters. The 
inspection service, in a typical year, led to the detection 
of two mains requiring repair, 93 taps needing renewal, 
and 4525 requiring repair. Other defects in pipes, cis- 
terns, &c., brought up the total number discovered by 
the inspection to 5213, whilst consumers themselves re- 
ported 14,071 defects, and turncocks 459. The 
number of reports by consumers is to be attributed to the 
fact that the corporation replaced washers in leaky ta) 
free of charge. Deacon meters are used in six su 
districts, tests being made every six months ; and, on the 
average, every other test shows the need of a louse-to- 
house inspection. The corporation insist on the use of 
** outside” stopcocks, which much facilitates the work of 
locating leaky fittings. The stethoscopes used are made 
of straight-grained ash, 24 in. long for inside work, and 
36 in. long for street work, and give excellent results. 





Batpwin_ Locomorives.—The Baldwin Locomotive 
Works continue busy. a delivered 50 out of 165 
pasneee a by _— sere and Ohio ae 

mpany, and they are making rapid progress with the 
balance of the order. The first instalment of 10 of an 
order for 30 locomotives is now being shipped to the 
Paris and Orleans Railway. The engines are to go to 
Bordeaux by the steamer Amazonense. The Baldwin 
Works have recently booked an order from the apples 
Government for 20 engines, half of which are to be pas- 








unpleasant and adherent to those who cannot dispense 


senger and half switch locomotives, 
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NOTICES OF MEETINGS. 


Tue InsTiTUTION OF MecHANICAL ENGINEERS.—London summer 
meeting will commence on Wednesday, June 27, and continue on 
the two succeeding days. An invitation to take part in the 
meeting has been sent to those meinbers of the American Society 
of Mechanical Engineers who may be visiting this country at the 
time. The following papers will be read as time permits, but not 
necessarily in the order here given: Adjourned discussion on ‘‘ Road 
Locomotion,” a short supplementary paper dealing with the recent 
trials will be submitted by Professor H. S. Hele-Shaw, LL.D. 
-R.S., Member, of Liverpool. ‘ Recent Locomotive Practice in 
France,” by M. Edouard Sauvage, Member, assistant engineer-in- 
ehief, Rolling Stock and Running Department, Western Railway 
of France. ‘‘ Polyphase Electric Traction,” by Professor OC. A. 
Carus-Wilson, of London. ‘‘ Observations on an Improved Glass 
Revealer, for Studying Condensation in Steam Engine Cylinders, 
and Rendering the Effects Visible,” by Mr. Bryan Donkin, 
Member of Council, of London. The outline programme is as 
follows: Wednesday, June 27, 9.30 am., Institution open. 
10.30 a.m., reception of members of the American Society of 
Mechanical Engineers at the Institution, St. James’s Park, by the 
President, Council, and Members of the Institution. Reeding and 
discussion of papers. Afternoon visits to various works, 
7.80 for 7.45 p.m., [ostitution dinner in the Hotel Cecil (Grand 
Hall).—Thursday, June 28, 9.30 a.m., Institution open. 10.30a.m. 

ing and discussion of papers. Afternoon visits to various 
works.—Friday, June 29, alternative excursions down the river 
to Southend and the Nore; down the river to Cory’s coal tips, 
Beckton Gas Works, and Barking sewage outfall ; up the river to 
Staines reservoirs, the inlet works and pumping station at Hamp- 
ton, or by rail to Willans and Robinson’s works at Rugby. 
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DEFENCE EXPENDITURE. 


Ir is really marvellous how apathetic the average 
Briton is on the vital question of our national 
defences. We are content to see our ministers 
‘*muddle along ”—the phrase has become stereo- 
typed—well knowing that they are muddling along, 
and yet we take no steps. The sums spent by the 
Empire on the maritime and land forces are enor- 
mous. How much of the money is absolutely wasted 
it is impossible to say ; we only know that it must 
be a large proportion of the whole. Routine, red- 
tape, vested interests, Parliamentary tactics, and 
the indifference of the public all contribute to one 
end, the result of which has only feebly been 
shadowed forth by a contest with two small States 
that a few months ago were not thought to be a 
serious factor in the military Powers of the world. 
Where our muddling would have landed us had we 
been opposed to that ‘‘ possible combination against 
us” of which we have so often spoken of late years, 
probably few have ventured to imagine ; but of one 
thing we ought to be convinced, and must be con- 
vinced if we are to keep our place in the world’s 
esteem, that we must muddle along no longer. 

Tt is by no means easy to gather from official 
returns what is actually spent on the military 
forces of the Crown. For instance, the expendi- 
ture on naval works has never reached anything 
like the sum which has been anticipated in 
the yearly statements of the First Lord of the Ad- 
miralty and of the Chancellor of the Exchequer. 
The amount named by Mr. Goschen this year as 


30 millions sterling. To this may be added roughly 
a million for naval expenditure of the Empire, in- 
cluding India, outside the United Kingdom, 
making 31 millions in all; but it is possible, as 
Sir Charles Dilke said in the paper on ‘‘The De- 
fence Expenditure of the Empire,” read by him 


last, June 19, that the actual expenditure will 
not ultimately be found to have reached 30 millions. 
If Mr. Goschen continues as fruitful in excuse 
for holding back contracts, it may, we thinks 
even fall below that figure. ‘This, however, is a 
subject we have recently dealt with at some length. 

It has recently been stated in the French 
Chamber, on high authority, that the expenditure 
on the British Fleet was equal to that of the Con- 
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as the effective fleets of Europe go, this, Sir Charles 
Dilke thinks, is nearly true. But, he later adds, 


*‘we count our non-effective expenditure.” In 
foreign countries it is not easy to get at this, and 
if we turn to our shipbuilding vote, or our vote for 
new construction sal repairs of ships, we find that 
our expenditure, instead of being equal to that of 
the Continent, is equal only to that of France and 
Russia combined. These are important matters 
bearing strongly on the question, and it is well we 
have a statistician so well versed as the member for 
Chelsea to point out the true value of facts and 
figures, which, though absolutely true as stated, . 
are nevertheless exceedingly misleading in the 


ross. 

Turning to the Army figures we find other in- 
stances of a similar nature. The normal peace 
expenditure—Sir Charles excludes any considera- 
tion of actual warfare—on the British Army from 
home estimates, with the allowances from other 


D., | departments, is, in round figures, 24,030,000/., and 


the estimated expenditure from loan money in the 
year 1,085,000/., and on barracks 76,0007. But 
here again there is a difficulty which arises through 
not being able to find out what is the amount of 
expenditure on capital account which is, or is not, 
covered by annuities charged on the Estimates. If 
we are not careful on this head, we are warned, we 
may count works expenditure, or barrack expendi- 
ture, twiceover. The above figures, however, have 
been described by the Chancellor of the Exchequer 
as being ‘‘exclusive” of annuities charged on 
estimates. 

The question of the value of the rupee has a 
considerable influence on expenditure in India, but 
it is one altogether too complicated to enter into 
here. The Treasury holds that the rupee, spent in 
India, is still worth 2s. there, and this would bring 
the expenditure on the Indian Army to something 
over 25 millions sterling, in place of 16 or 17 mil- 
lions counting the rupee at its average value. The 
United Kingdom and India spend annually on 
military services.in peace 50 siihiona, if we accept 
the Treasury estimate of the value of the rupee, 
or 42 millions if we take the rupee at its average 
value. 

Here, however, we are by no means at the end 
of our difficulties, for, we are told, there comes the 
curious fact that we spend a large amount of money 
upon military services through votes of the Imperial 
Parliament borne upon the Civil Service Estimates. 
The Foreign Office have the military forces in 
Uganda, which are indistinguishable from forces 
yaid for from Army Estimates; the Colonial Office 

ave the West African Frontier Force ; and it has 
been officially stated, under pressure of questions in 
the House, that 20,000 to 25,000 men, costing about 
a million a year, are borne on the Civil Service Esti- 
mates. That would bring the figures above stated 
to a total cost for the land forces of either 51 millions 
or 43 millions sterling, without counting the mili- 
tary expenditure of the self-governing colonies and 
of the Crown colonies. Without going into separate 
items for the colonies, we find that the expenditure 
of the land forces of the Empire in a normal year 
of ~ is 52} millions sterling or 44} millions 
sterling, according to the value put upon the rupee, 
and the total defence expenditure of the Empire 
is 83} million pounds sterling, or 75? millions 
sterling. 

What do we get for this enormous expenditure ? 
Firstly, a fleet which Sir Charles Dilke says is 
‘* probably at this moment the equal in war to the 
fleets of the Powers which control the Northern 
Coasts of Europe and Asia from Gibraltar to the 
Behring Sea” ; and, we may add, that we get this 
at a far less proportional cost than that paid for the 
navies of any foreign Powers. Itisa fleet, however, 
no larger than that of Continental Powers—in fact, 
it is far smaller—in comparison with the interests 
it has to protect. . 

As regards land forces, Sir Charles Dilke con- 
siders the results less satisfactory. The enormous 
expenditure ‘‘yields to the Empire about a 
million men, but without any common training, 
equipment, or command—a heterogeneous mass, 
out of which it is difficult to evolve more than two 
army corps in India for field service, composed of 
one-third white and two thirds native troops ; and, 
oo India, the kind of force which we have 
Pp in South Africa, amounting on the whole to 
200,000 men, but insufficiently supplied with artil- 
lery and with the mounted branch generally, and, 
moreover, wanting in solidity of organisation.” 





tinental Powers upon the fleets of Europe. So far 





We agree with Sir Charles Dilke in “ feeling 
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certain that any man of business, given the supreme 
control of such gigantic funds, would produce a 
better result ;’ but where the reform is to com- 
mence it is difficult for even the best informed to 
indicate. Some say less centralisation, some say 
more; but whichever party may be right, it is certain 
more permanence of management is needed. What 
prospect of success would there be for a commercial 
undertaking—say a big railway company—if the 
board of directors were split up into two distinct 
parties, one of which was always trying to trip 
up and oust the other, so as to get in its own 
chairman, manager, engineers, &c., and was always 
trying to make capital out of every mishap, or 
magnifying trivial disasters, or even inventing 
them when they did not exist? It is true that the 
Army and Navy are not commercial undertakings, 
but the analogy is quite sound to the extent that 
in both cases success depends on a certain return 
in efficiency for a given sum spent. 

One thing is plain, in any case. To get the 
‘*better result,” responsibility must be brought 
home to those responsible. There must be no 
easy condonance of duties perfunctorily carried 
out ; no easy excuse allowed in high quarters for 
administrators, civil or military, having allowed 
important matters to drift to inefficiency because 
no rule has been violated. It is impossible to 
provide cut-and-dried regulations for every detail 
of a vast and complex organisation. Any code 
must be insufficient. The only way to secure 
naval and military efficiency is to appoint the best 
men as heads of departments, to give them a free 
hand in organisation, and make them responsible 
for the working of their departments. It is a 
position that will not be accepted readily by many 
who now perfunctorily fill positions in which they 
are incapable of carrying out duties they are sup- 
posed to perform. 

The first point to settle would be to whom should 
the executive civil and military officials be directly 
responsible ; who is to judge whether they have 
performed or neglected their real duties ? Any mere 
-arliamentary figure-head, in office one day and, 
perhaps, gone the next, is incapable of carrying out 
the task. He is only an amateur in the hands of 
routine oflicials who think little of fighting efficiency 
and much of precedent and the sacred regulations ; 
and who, moreover, are safe whatever happens. 
Four men have just been cruelly slain at Aldershot 
by the worse than blundering, probably not of some 
one, but of some dozens of people. Who is to 
blame? ‘‘No one; it is the system.” That is 
probably true ; we know nothing of the details. 
But, if it is the system, that is the more reason 
why the system should be altered, as altered it 
must be, for the killing of these four unfortunate 
soldiers in peace time is only an example on a small 
scale of the killing of hundreds that will take place, 
and has taken place, in war-time, to say nothing of 
lost battles, and dangers to the Empire. 

It may be that in the present state of public 
opinion it will be found expedient to produce a 
victim to the Aldershot disaster; if so, the 
result will be exceptional. What we should 
like to see would be a system in which the 
superior responsible for the appointment of 
a man who blunders would be called upon to 
give good reasons for the appointment. Was 
the man’s record good? Had he made blunders 
before? If so, why was he not removed in 
favour of some one more capable? We shall 
never have efticiency until we establish respon- 
sibility, and to do that we must sweep away 
much of the hampering routine that now exists. It 
may be that violence must be done to what we are 
pleased to consider necessary adjuncts to Constitu- 
tional Government, but it seems to us that the 
Constitution would be best served by putting the 
country in the way of getting the best return in 
military power for whatevar the sum may be that 
Parliament votes for the forces of the Crown. 

There is another aspect to this question, to which 
only a few words can be given here. The military 
officer should look on his officership as a profession, 
not as a means of giving him social position, or 
because it is the tradition of the family. The 
British Army officer acts up to his idea of duty in 
fullest measure, but his idea is imperfect ; though 
in justice, it should be said, it is endorsed by the 
bulk of popular opinion. His code is ‘‘to do 
his duty when the time comes” ; that is to say, he 
will risk his life and undergo hardship on active 
service. That is not sufficient. In order to be 
competent in war, the soldier must study dili- 





gently his profession in peace. Incompetence and 
blunders in manceuvres must cease to be looked on 
as a huge joke, and the chief feature in a field day 
to get the operations over in time for dinner. Of 
course, if the profession is to become as serious as 
this, we must not expect officers to pay from their 
private income for the privilege of adorning it. 








THE LAW OF COMPENSATION. 

In the recent case of Masters v. the Great Wes- 
tern Railway, which came before Mr. Justice 
Darling and Mr. Justice Channell in the Queen’s 
Bench Division, a very curious and important 
principle was laid down in connection with the law 
of compensation for compulsory purchase of land. 
The facts, so far as it is necessary to state them, 
were shortly these: The plaintiff was a tenant of 
certain mining property, from under which he was 
entitled to dig and remove coal. By a term in the 
lease he was prevented fromsinking a shaft any where 
ona certain part of the land without giving notice to, 
and obtaining the consent of, his landlord, such con- 
sent, however, ‘‘not to be unreasonably withheld.” 
After he had been in occupation for some years, the 
defendant railway company gave notice to the land- 
lord to treat in respect of part of the land, including 
that portion in which the tenant was not to sink a 
shaft, except upon the terms before mentioned. 
On the same day that his landlord entered into an 
agreement with the company, the tenant gave the 
necessary notice. The railway company, who, by 
virtue of the transfer now became his landlords, 
refused to allow him to sink the shaft ; and in the 
arbitration proceedings which were instituted for 
the purpose of assessing the damage to which he 
was entitled, he claimed compensation for the inter- 
ference with his right to carry his intention into 
effect. The arbitrator awarded him the sum of 
100/. in respect of the compulsory purchase, and 
89001. in respect of the damage occasioned by the 
interference with his right to sink a shaft. 

The railway company appealed to the Divisional 
Court. The grounds of their appeal were (a) that 
they were not bound by the terms of the agree- 
ment between the landlord and the tenant; (b) 
that even if they were so bound, they were entitled 
to refuse to allow the tenant to sink a shaft upon 
the ground in question, and that therefore he had 
no right to claim compensation. The Court, 
however, upheld the decision of the arbitrator : 
being of opinion, in the first place, that all the 
rights and liabilities of the landlord had become 
vested in the railway company ; and in the second 
place, a refusal to allow the shaft to be sunk might 
well have been unreasonable on the part of the 
company. In the result, therefore, the plaintiff 
obtained 90001. as compensation for his loss. 

It is not difficult to realise the importance of the 
principles enumerated in this case. A tenant is 
entitled to exercise an option. For some reason, 
best known to himself, he delays to exercise that 
option until the reversion of his tenancy is about 
to pass into the hands of a company, whose object 
in acquiring the land is to use it for a purpose 
wholly foreign to that to which the tenant has put 
it. For damage thus sustained, it seems that the 
Court is willing to allow substantial recompense. 
Upon the authority of the judgment delivered by 
Mr. Justice Darling, it is apparent that the tenant 
can even declare his intention after the actual 
transfer had taken place. 

Let us apply this doctrine to another case. 
Suppose a manufacturer holding a lease of a mill 
for a particular purpose, is entitled, with the con- 
sent of his landlord (‘‘ such consent not to be un- 
reasonably withheld’’), to extend the field of his 
operations, or apply the premises for the promotion 
of more lucrative industry. Making due allowance 
for the fact that the Lands Clauses Acts confer 
peculiar benefits upon those who hold land near 
railways, we see no reason why the principle of 
Masters v. Great Western Railway should not 
apply to a manufacturer, who under the above con- 
ditions is compelled to ‘‘treat” with a local au- 
thority or company vested with Parliamentary 
powers. 

The clearing of space for a new street, the estab- 
lishment of a new waterworks, are among the 
causes which, in recent years, have often compelled 
manufacturers to come to terms and ‘‘ move 
on.” All who are likely to be affected by muni- 
cipal enterprise, or by the compulsory purchase by 
a railway or other company, will be glad to 
learn that a new item may be added to the 





bill for compensation which they are entitled to 
send in. 

It might be thought that the judges, in deciding 
this case, and that we, in the humble capacity of 
critics, have overlooked the fact that in the case 
under review the tenant was bound to obtain the 
consent of the landlord. True, he was bound to 
obtain the landlord’s consent, but that consent was 
not to be unreasonably withheld. The meaning of 
these words is that, if in the opinion of the tenant 
the landlord acts unreasonably in withholding his 
consent, the tenant may do what he wants, and 
allow the landlord to show that he had some rea- 
sonable ground for opposing him. This principle 
has been laid down over and over again in disputes 
between landlord and tenant. Apparently, the 
arbitrator and the judges were of opinion that the 
railway company could not have reasonably opposed 
the tenant in his desire to sink a shaft. 





THE TRANS-SIBERIAN RAILWAY. 

SATISFACTORY progress continues to be made upon 
this great overland route to the East, and the work 
at the most difficult part, in the vicinity of Lake 
Baikal, is being tackled with energy. As is pretty 
well known now, the line continues the European 
Russian railway from Cheliabinsk across Siberia 
to the Pacific at Vladivostock, and to the new 
Russian seaboard at Port Arthur, the distance being 
quite 4000 miles, and the estimated cost, likely 
to be exceeded, being 34,700,000. It was divided 
into six sections, on which work was to be com- 
menced simultaneously. These were Cheliabinsk 
to the Obi vid Omsk, 885 miles; the Obi to 
Irkutsk vid Krasnoiarsk, 1169; Irkutsk to List- 
venitchnaya and Mysovsk, on Lake Baikal (with 
ice-breaker, pier, harbour, and ‘‘ train ferry’ across 
lake), 195 ; Mysovsk to Stretensk (the Trans-Baikal 
section), 673 ; Stretensk to Khabarovsk (the Amur 
section), 1333 ; and Khabarovsk to Vladivostock 
(the Ussuri section, which is completed), 486 miles. 
This plan has, however, been considerably modified; 
particularly in regard to the abandonment of the 
permanent ‘‘ train ferry” crossing of Lake Baikal, 
in favour of a line round the southern edge of the 
lake. In regard to section five (Stretensk to 
Khabarovsk)—the longest and certainly not the 
easiest of all—the adoption of the Manchurian 
route to Port Arthur and across to Vladivostock 
has rendered this northern détour by the Amur 
unnecessary. The route round the south end of 
Lake Baikal involves tunnels 24 miles in length : 
but with this exception the line is completed as far 
as Stretensk, and there remains the length from 
that place to Port Arthur to complete, and opera- 
tions are being carried out from both ends and 
from the middle, so that the work will be com- 
pleted by the autumn of 1902. 

As to the work completed, Mr. A. R. Colquhoun 
gave some particulars in his paper, read at a 
recent meeting of the Royal United Service Institu- 
tion. There are many bridges across the Siberian 
waterways, which run in general from south to 
north, at right angles to the railway line. The 
four most important bridges, all now completed, are 
those over the Irtysh and Obi, each about 930 yards 
long ; and over the Yenisei and Selenga, each about 
1700 yards in length. The Obi bridge is a par- 
ticularly fine structure, being at least 50 ft. above 
the river at times of flood, and on ordinary occasions 
80 ft. The bridges are constructed of iron, with 
stone piers supporting spans which in some cases 
measure as much as 300 ft. in length, and across 
which a single line is laid through lattice-girder 
work. The stations, built on sidings, are 25 miles 
apart ; men are stationed with green flags to signal 
‘line clear,” but the speed is very low, as the rails 
are only laid on notched sleepers and clamped down 
on the inside. The line, too, is insufficiently bal- 
lasted, and bad material and waste have tended to 
unduly increase costs. The present intention is 
to re-lay the whole of the central and Trans-Baikalian 
sections with much heavier rails than those now in 
use. In addition to this, 1429 wooden bridges are 
to be replaced by stone and iron ones. A recent 
order provides for the construction of additional 
sidings every few miles, the total additions amount- 
ing to 91. : 

In point of actual rate of construction, the Siberian 
maximum is far behind the American one, though 
it must be considered fast under the circumstances. 
Three miles and three-quarters per diem is the 
highest ever reached by the Russians—a poor 
record when compared with the 10} miles credited 
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to American brain and Chinese labour on the San 
Francisco section of the American line. But the 
Americans, on the other hand, took nearly seven 
years to complete a distance of 1800 miles ; whereas 
in Siberia nearly 1000 miles beyond that amount 
was accomplished in less than eight years. In 
sheer length the Trans-Siberian will be almost 
double that of the Trans-American continental rail- 
way. The maximum altitude of 3608 ft., overcome 
by very gentle gradients while crossing the 
Yablonoi cr ‘‘ Apple Mountains” (so called from 
their rounded contours), cannot, as Mr. Col- 
quhoun said, be compared with the giddy preci- 
pices of the Sierra Nevada, or the 6500 ft. 
ascent of the Rocky Mountains. And although the 
Siberian plains are, perhaps, as scantily populated 
as were those of the Far West in 1860-70, they 
include no such waterless tracts as the Utah and 
Nevada wildernesses. Leaving Trans-Baikalia and 
Manchuria out of the question, the Siberian line 
was an exceptionally easy one from an engineering 
point of view. Beyond the Urals the rails could 
be laid in straight lines over immense plains. 
3etween the Obi and the Yenisei there are but 
gentle undulations to be overcome. After crossing 
the Yenisei, a series of hills—never exceeding 
2000 ft.—are traversed at right angles. In the 
whole distance from Cheliabinsk to Irkutsk, Lake 
Baikal—nearly 2000 miles—no single tunnel occurs, 
no gradient is steeper than 174 in 1000, and no 
curve sharper than a 270 yards radius. Convict 
labour was found unsatisfactory ; but the Russian 
peasant followed the work, obtaining short periods 
of release to visit his old home. A few English 
engineers are employed on the ice-breaker and 
dock at Lake Baikal ; but otherwise all officials are 
Russian. 





THE ROYAL SOCIETY SOIREE. 

WEDNESDAY last was the ‘‘ ladies’ night ” at the 
rooms of the Royal Society, Burlington House, and 
the Fellows provided, as usual, a very interesting 
display for the entertainment and instruction of 
their visitors. One of the most beautiful exhibits 
consisted of a series of vacuum tubes charged 
respectively with samples of the various new gases 
which Professor W. Ramsay and Dr. Travers 
have succeeded in separating from our atmosphere. 
These gases are five in number, viz., helium with 
an atomic weight of 4, neon with one of 20, argon 
with an atomic weight of 40, krypton with one of 
80, and xenon with an atomic weight of 128. The 
colours brought out by the passage of the electric 
spark, in particular the crimson glow of neon, 
were remarkably rich and pure; and, as we 
have said, the collection formed a very attractive 
exhibit. 

The apparatus employed in separating these 
gases from each other and from the air was 
also on view. The process is one of fractional 
distillation. A comparative large vacuum vessel is 
filled with liquid air. Into this liquid dips a 
narrower tube sealed at the bottom and connected 
at its upper end with a mercury aspirator. In this 
narrow tube impure argon is liquefied, and on then 
operating the aspirator, the more volatile impurities 
distil over first, and can be collected for further 
examination or purification. Xenon is of interest 
as being the heaviest simple gas known, its density 
being 64, or about 4} times that of air. Even 
amongst compound gases, there is, we believe, but 
one denser than this, viz., hydriodic acid. 

An exceedingly interesting exhibit is the X-ray 
stereoscope which was again exhibited by Mr. 
J. Mackenzie Davidson, M.B. As _ everyone 
knows, Réntgen ray photography has proved 
extremely serviceable in military surgery, but it 
suffers from the drawback that the image ob- 
tained is merely a plane projection of the limb and 
embedded bullet, affording little or no indication of 
the depth of the foreign body from the surface. By 
taking two photographs with the sparking bulb at 
different points, and combining the two in a stereo- 
scope, the image is seen in relief and the precise 
relative position of the intruder made clear. Such 
a procedure is, however, tedious and troublesome, 
and to simplify matters Dr. Davidson has hit 
upon the plan of using a fluorescent screen, on 
which a shadow is projected alternately from 
each of two suitably situated Crookes’ tubes. 
The screen is viewed through two eye-holes, 
each opening in which is also alternately obscured. 
These obscurations are synchronous with the pas- 
sage of sparks through the corresponding tubes, so 





that the left-hand eye sees only the image cast 
by the right-hand tube, and vice versd. By making 
the alternations sufficiently rapid, steady vision is 
secured, and the object stands out in absolute 
solidity. A leg of mutton in which a bullet was 
embedded appeared in perfect relief, but quite 
transparent, showing the bullet a couple of inches 
in front of the bone. The latter, further, was broken, 
and every detail of the fracture stood out with mar- 
vellous solidity. The bones of the experimenter’s 
hand were equally clearly displayed, and the instru- 
ment must prove of the greatest utility for many im- 
portant surgical operations. The essential feature of 
the mechanism is a new type of contact breaker, con- 
sisting of an inclined shaft carrying at its lower end 
a metal T-piece, the ends of which dip into a trough 
of mercury as the shaft is revolved by an electro- 
motor. To reduce oxidation, the mercury is covered 
with a layer of water or paraffin. Near the middle 
of its length the shaft is provided with a commu- 
tator, which completes alternately the circuit 
through each of the sparking tubes, and at its upper 
end is further coupled toa revolving shutter, which 
obscures each eye-piece in turn as one or other of 
the circuits is completed. This form of contact- 
breaker is stated to work well at all pressures from 
12 to 100 volts. 

An interesting collection of drawings and photo- 
graphs obtained during the recent solar eclipse was 
also on view, and attracted much attention from 
the astronomically-minded section of the visitors. 
A model of much technical interest showing how 
completely it is possible to balance the inertia 
forces of a four-crank engine was exhibited by 
Professor Dalby. Since the more general adoption 
of high rotative speeds, it has been necessary to 
pay much more attention to this matter of balance. 
Some of the earlier three-crank torpedo-boat engines 
gave rise to such vibration that, according to the 
legend, they loosened the stopping in an inspect- 
ing officer’s teeth, but by the adoption of the four- 
crank system the trouble has been greatly modified, 
and theory shows that with a six-crank engine the 
balance possible may be almost perfect. With the 
four-crank there is still a certain degree of vibra- 
tion arising from the secondary forces, but as 
Professor Dalby’s model shows, this may be made 
very small, 

An exhibit, which had at least a secondary 
interest for engineers in view of the large amount 
of pioneer work falling to their lot in fever-stricken 
countries, was one by Professor Ray Lankester 
showing enlarged models of the malaria-producing 
mosquito, Culex pipiens, and its innocent cousin, 
Anopheles maculipennis. Other models exhibited 
the life history of the malaria parasite after its 
introduction into a white corpuscle of the blood, 
which it finally ends by destroying. The models 
were beautifully executed in wax by Miss Delta 
Emett, and say much for her patience and 
dexterity. 

At another portion of the principal library Pro- 
fessor Hele-Shaw and Mr. A. Hay exhibited appli- 
cations of Professor Hele-Shaw’s stream-line models 
to the mapping out of magnetic fields containing 
masses of iron. From a mathematical point of 
view, the flow of magnetic induction through a 
field of varying permeability is identical with that 
of the flow of an ideal fluid through varying 
resistances. In the models exhibited the liquid 
used was glycerine, of which, owing to its 
viscosity, the flow, when in sufficiently thin sheets, 
partakes of the character of that of a perfect fluid, 
all tendency to eddy being destroyed by the great 
fluid friction. This liquid was caused to flow 
between two parallel sheets of glass, of which one 
was covered with a thin and perfectly even layer 
of paraffin. In this paraffin near the centre of the 
sheet, holes were cut through to the glass backing, 
thus providing spots in which the resistance to flow 
was much less than elsewhere. The stream lines 
were mapped out by the device of introducing into 
the general flow filaments of coloured glycerine, in 
the manner which has already been described in 
these columns on several occasions. The stream 
lines crowd in towards these hollows, as spots of 
least resistance, and thus map out the similar 
crowding in of the lines of force in the magnetic 
analogue. 

In the archives room on the ground floor, Mr. 
Richard Kerr, F.G.S., had on view an improved 
model of the clock controlled by Hertzian waves, 
which he exhibited at the last conversazione of the 
Society. The receiving instrument consists of a 
coherer working a relay which in turn drives the 





clock, whilst the transmitter consists ef a sparking 
arrangement operated by a standard clock which 
thus may be made to give the time to any number 
of subsidiary timepieces. 

During the evening, a very interesting demonstra- 
tion of most of the properties of Hertzian waves 
was given by Professor Fleming. The Hertzian 
os have generally been held to be of too 
delicate a character for exhibition with success to 
a large audience, but the lecturer proved that he had 
surmounted most of the difficulties involved. The 
radiator used — a wave about 8 in. in length 
which was allowed to strike on a coherer, asso- 
ciated with a relay and an electric bell. The 
passage of the radiation was proved by the 
ringing of the latter. The imperviousness of all 
conductors and the transparency of all non- 
conductors, was shown by interposing metal or 
other conducting screens in the path of the beam, 
in which case the silence of the bell proved the 
absolute opaqueness of the obstruction. Non- 
conducting screens, such as wood, glass, and slate, 
on the other hand, allowed the San to pass. 
Water, being a conductor, acts like metals, whereas 
turpentine, paraffin, and the like prove quite 
transparent. A comparatively small amount of 
moisture suffices to stop the passage of the beam, 
a wet brick being opaque, whilst a dry one is trans- 
parent. Similarly a package of moist tobacco stops 
the radiation, whilst dry tokacco lets it pass. Re- 
flection and refraction of the radiation were proved 
by interposing metal plates in the path of the rays 
for the former and prisms and lenses of paraffin in 
the case of the latter phenomenon. The polarisation 
of the radiation was shown by the fact that a 
screen built up of parallel wires, if placed so that 
these wires were also parallel to the direction of 
the spark, proved opaque; whilst if placed in a 
perpendicular direction, the radiation was un- 
impeded 

Another interesting lecture, though not of 
technical interest, was delivered by Mr. Fred. 
Enock, F.L.S., and dealt with the life history of 
the common tiger beetle, giving the results of 17 
years’ researches. The various phases in the life 
of the insect were illustrated by a beautifully 
executed series of coloured lantern slides. 





THE TRADE AND INDUSTRY OF 
HONG KONG. 

AttHoucH Hong Kong was originally Chinese 
territory it has for a great many years been a 
British colony under the direct administration of 
the Crown, and, therefore, at the present day when 
so much is being said about new openings for 
trade and industry in China, we must take care 
that the interests of that part of Britain which is 
situated in China are not overlooked, for Hong Kong 
is not only important on its own account, but also 
because it is an important centre of distributi n 
for the whole of the Far East. Probably Manila, 
in the hands of the Americans, will become an im- 

rtant rival, but the increase of the trade of 
Manila should not mean the decrease of that of 
Hong Kong. The Pacific area, as we have more 
than once pointed out, is destined to become the 
greatest commercial and industrial area in the 
world, and there will be room for many important 
centres of production and distribution. 

Fifty years ago, or even less, to be “ sent to 
Hong Kong,” was to be sent practically out of the 
world. The means of communication were so im- 
perfectly developed that it was, to a large extent, 
cut off from the civilised world, while its climatic 
conditions were such, but that the chances of sur- 
vival were small, Now, however, Hong Kong can 
be visited in an ordinary holiday tour, and the im- 

rovements in sanitation have made it one of the 

ealthiest settlements within the tropics. The 
fatal effects on Europeans seem to have been 
caused by the peculiarities of the surface soil, which 
improved drainage has to a large extent removed, 
The climate of Hong Kong for five months in the 
year is very good, though the temperature is rather 
subject to sudden fluctuations. The summer 
months are trying to Europeans, owing to the damp 
heat, but with care there is little difficulty in pre- 
serving health. In his last report the Governor 
states that the death rate was 22.3, or excluding 
deaths from plague, only 17.7. He admits, how- 
ever, that the sanitary conditions are still far from 
perfect, and the Government were directing their 
attention to the improvements. The 





n 
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it was 100.03. The average monthly temperature 
throughout the year was 72.2 deg. Fahr., as com- 
pared with 71.7 deg. Fahr. in 1897. The maximum 
monthly temperature was, in July, 81.7 deg. Fahr., 
the minimum in January with 60.1 deg. Fahr. The 
highest recorded temperature was on May 30 with 
91.5 deg. Fahr.; the lowest on January 25 with 
46.1 deg. Fahr. 

The public finances of the colony seem to be in a 
satisfactory condition, the revenue for the year 
1898 having exceeded the expenditure by 76,354.04 
dols., but we need not enter into details of the 
accounts, as these can be consulted in the report by 
those who are interested in them. The fact that 
Hong Kong is a free port makes it a matter of un- 
usual difficulty to give anything like a complete 
statement of the amount of its trade. In the 
absence of a Custom House it is necessary to rely 
upon returns which may be only approximately 
accurate, but which will probably be found useful 
in giving a general idea of the present state of 
Hong Kong commerce. The tax on opium renders 
that article of commerce the only one on which 
claar returns can be given, but our readers are 
not specially interested either in these or in the 
quantities of rice imported on account of the local 
famines in the Kwangtung and neighbouring pro- 
vinces. The increase in the dealings in coal was 
due partly to the ordinary increase in shipping 
traffic and the growth of manufacturing industry 
in the colony, and partly to the large purchases 
made by foreign governments during the period of 
impending war. The import trade of the colony 
was increased during 1898 from all parts of the 
world ; and this increase amounted in the aggre- 
gate to 659,833 tons of cargo discharged. The 
cargo in transit was during the same period ad- 
vanced by 167,860 tons. In exports generally 
there was an increase of 1205 ships and 229,151 tons 
of cargo. 

The Governor expresses the opinion that the 
present. prosperous state of the industry and 
manufactures of the colony, especially of the city 
of Victoria, seems likely to continue. A survey 
of the industrial returns for the last five years 
shows an increase in the number of workmen 
employed in most of the colonial industries, and 
the growth in the number and variety of the 
manufactures themselves show that Chinamen are 
not too conservative to turn their capital and 
abilities into new directions. The chief industries 
are sugar refining, the manufacture of cement, 
paper, bamboo and rattan ware, carving in wood 
and ivory, working in copper and iron, gold-beating 
and the production of gold, silver and sandal- 
wood ware, furniture making, jinricksha making, 
and large industries connected with kerosene oil, 
cotton, and matches. But while most of these in- 
dustries are subject to considerable fluctuations 
from year to year, chiefly on account of absence of 
capital to enable the traders to tide over a period 
of sluggish business, one of the forms of industrial 
activity which seems to be uniformly and increas- 
ingly prosperous is ship and boat building, and 
especially the building of steam launches, together 
with all the minor industries connected with docks 
and shipyards, such as rope and sailmaking. 

The manufacture of cotton is a new industry, 
but one which may become among the most im- 
portant. The Hong Kong Cotton Spinning, 
Weaving, and Dyeing Company, Limited, com- 
menced the erection of a large mill in 1898, which 
will provide for the working of 50,000 spindles. 
The building has now been completed, and 12,000 
spindles are already at work. The engines and 
machinery have given full satisfaction, and the 
Chinese have shown much celerity and deftness in 
acquiring a knowledge of their work. Some of the 
industries mentioned are carried on to a greater or 
less extent all over the colony ; many are confined 
to the city of Victoria ; and there seems to be a 
tendency towards greater industrial activity in 
Kowloon. One industry—that of tanning — is 
practically confined to Kowloon. The number of 
fishing and other boats frequenting the harbour 
and bays of Hong Kong during the year under 
review may be roughly estimated at about 5000. 
There are no means of ascertaining the proportions 
in which the different kinds of fish are caught, nor 
the quantities ; and it is therefore impossible to 
give even an approximate value of the fishing 
industry. 

The cosmopolitan nature of the trade of Hong 
Kong is shown by the following analysis of the 
shipping entered and cleared in 1897 and 1898 : 
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1897. 1898. 

Ships. | Tonnage.| Ships. | Tonnage. 
British .. -+| 6,783 | 8,268,766 | 7,456 8,705,648 

Foreign. 
Chinese junks 67,349 | 8,813,575 | 68,571 | 4,013,047 
German’... _—-1,364 ‘| 1,687,571| 1,486 | 1,789,575 
Japanese me 304 599,276 | 481 | 1,005,455 
Chinese . 396 511,508 424 | 523,667 
Norwegians .. 285 288,994 410 | 377,893 
French.. 290 341,564 | 314 | 351,796 
American 226 148,77 231 | 179,534 
Austrian 54 133,188 | 51 | 182,305 
Danish .. 145 70,810 137 86,451 
Italian .. 23 39,414 | 28 | 39,578 
Hawaiian ms - 8 16,512 | 14 | 27,710 
Dutch .. on oe 8 6,576 12 | 17,678 
Russian os es 10 29,170 4 | »796 
Belgian re pa 2 4,348 
Spanish ee | ll 4,816 6 2,594 
Siamese - a | 6 3,242 2 | 618 

Swedish .s = 26 24,136 | 
Total 77,293 |15,938,174 | 79,629 | 17,265,780 








The nationalities in this Table are arranged 
according to the relative amounts of tonnage carried 
under the various flags in 1898. As compared with 
the figures of 1897, it will thus be seen that four 
countries, Norway, Hawaii, Holland, and Bel- 
gium, have improved their relative positions, and 
that France and Russia have gone down one and 
two places vine eer: Sweden, in 1898, deserted 
the port altogether, taking 24,436 tons withher. A 
very noteworthy increase in tonnage was achieved 
by Japan, the shipping of which country sprang 
from less than 600,000 tons in 1897 to over a mil- 
lion tons in 1898. The Norwegian increase is also 
noteworthy. No other features call for special 
remark. British shipping and tonnage preserve 
their supremacy, the tonnage being nearly quin- 
tuple that of the next nationality (omitting the 
Chinese junk trade), namely, Germany. 





FRENCH STATE MANUFACTURES AT 
THE PARIS EXHIBITION, 

Tue French Ministry of Finance has under its 

charge the Manufactures de |’Etat, the two great 

State monopolies, of tobocco and matches, which 








have, the one since 1810, and the other since 1890, 
been wholly Government industries in France. At 
the Paris Exhibition of 1889, the tobacco manu- 
facturing department, was represented by a pavilion 
in which specimens of home grown and foreign 
leaf were shown, together with the processes and 
machines employed in treating it, and afterwards 
in manufacturing it into snuff, smoking tobacco, 
cigars, and cigarettes. At the present Exhibition 
the same department again has its pavilion, where 
the processes exhibited are of equal interest. But 
in addition to the tobacco monopoly, the other great 
Government industry, that of the match manufac- 
ture, is also well represented, so that the pavilion 
has a wider interest than that of the 1889 Ex- 
hibition. We have no intention of attempting any 
detailed description of the machinery exhibited, 
but we think a brief review of the two industries, 
and of the principal processes followed, will be 
read with interest. For our information we are 
indebted to M. Laurent, one of the chiefs of 
the Tobacco Department, but who, since its 
establishment in 1890, has had the control of 
the match monopoly. In connection with the 
Government exhibit, M. Laurent has issued a 
Government report from which we obtain our 
information. Although, following the usual classi- 
fication of the Exhibition, tobacco and matches 
would not belong even to the same group, it was 
necessary that the official exhibit should be placed 
in one pavilion, and in accordance with this neces- 
sity both the industries have been included in one 
class—91 of Group XIV. Not long since we re- 
viewed the history of the tobacco industry in 
France, and we may repeat some of the facts we 
then gave, and which are illustrated by diagrams 
forming part of the official exhibit. ; 
Tobacco was introduced into France by Jean Nicot, 
Ambassador of Frangois IT. to the Court of Portugal, 
about 1560, and for a number of years after was held 
in much repute for its alleged medicinal qualities. 
Its more common use, however, gradually in- 
creased, and by 1629 the amount imported was of 
sufficient importance to form an object of taxation. 
Nearly fifty years later the first monopoly was 
established, and the profits of manufacturing were 
divided between the French Indian Company and 
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taxation, tobacco culture was introduced into 
France early in the seventeenth century, and so 
largely did the industry increase, to the damage of 
the revenue, that in 1720 the culture in France 
was prohibited ; all the same it was continued on 
a large scale in Alsace, Flanders, and the Franche- 
Comté, and much smuggling followed, which was 
as far as possible checked by the revenue officers. 
With the Revolution came a period of free trade, 
and in 1791 a law was passed decreeing freedom 
in the cultivation, manufacture, and sale of tobacco 
throughout France, with certain limited reserva- 
tions referring to the imposition of a small tax. In 
1805 there were 16 departments in France where 
tobacco was grown; in 1808 the number was in- 
creased to 42 departments, in which 15,000 hec- 
tares were devoted to tobacco culture, the og 
duction from which amounted. to 22,600 tons. e 
freedom then existing applied only to the cultivator ; 
the manufacture still remained vested in the hands 
of a few Government concessionnaires, and in the 
course of a short time the consumption—at least the 
tax-paying consumption—decreased considerably. 
To improve matters, the Government, in 1808, 
placed the culture of tobacco under strict sur- 
veillance, and in 1810 fresh laws dealing with the 
whole question, and establishing a monopoly, were 
enacted. This was the turning point of the French 
tobacco industry, and since that date the revenue 
from this source has steadily increased. The total 
receipts, which were about 62 millions of francs in 
1817, amounted to no less than 404 millions in 1898. 
It is worth noting that in 1817, the total production 
was 11,600,000 kilogrammes, of which nearly half 
was made into snuff, while in 1898, the total pro- 
duction was 38 million kilogrammes, of which less 
than 5 millions were used for snuff. Cigarettes 
(to the extent of 12,000 kilogrammes) were first made 
in 1848 ; in 1898 this quantity had been increased to 
1} millions of kilogrammes. By a law of 1817, the 
number of departments permitted to grow tobacco 
was limited to eight ; this was afterwards increased 
to 16 departments, and again in 1868 to 22 depart- 
ments ; at the present time the number is 23. It 
was not until 1830 that machinery was employed in 
the tobacco industry ; and the methods that are now 
in use, and which have not only facilitated the 
manufacture in all its branches, but have also re- 
moved its insanitary conditions, are due almost 
wholly to French engineers. One of the latest and 
most important modifications dates back about five 
years, and consists in the impregnation of home- 
grown leaf with the saturated solutions of foreign 
tobaccos, in such proportions as to impart special 
characteristics and improve the quality. 

There are at the present time 20 State tobacco 
factories in France, at all of which work is carried 
on at high pressure to satisfy the ever-increasing 
demand. Between 16,000 and 17,000 workpeople 
are employed, of whom more than 15,000 are 
women. Most work is done by the piece, and 
the 10-hour day is universal. The men earn 
5 francs 36 centimes as a maximum, and the 
women 3 francs 34 centimes. The employés rank 
as Government servants, and are entitled to retire 
on pensions at sixty years of age, and thirty years 
of service ; the minimum pension is 600 francs per 
annum for men, and 400 francs for women ; widows 
and orphans also receive pensions, while well- 
organised hospitals, créches, and savings banks, 
exist for the benefit of the workpeople. The total 
receipts by the Treasury during the ten years 1890- 
1900 have been 3 milliards 810 millions of francs, 
and the net profits have been enormous. Nearly 
all the 38 millions of kilogrammes of tobacco made 
in France are consumed in the country, but in very 
varying quantities in different localities. Thus, in the 
department of the Nord, the consumption per head 
and per annum is about 5 lb., and in the Lozére it 
is only .81 lb. Speaking generally, the inhabitants 
of the north-east frontier, and the Mediterranean 
littoral, are the largest consumers; those of the 
central regions are the lowest. The net cost of the 
tobacco leaf varies within wide limits. Home-grown 
crops realise from 87 to90francs per 100kilogrammes. 
It is in the foreign growths where the wide differences 
prevail. Thus, Guibec leaf is worth about 301. per 
cwt.; Sumatra, 26/.; Havana, 12/.; and Kentucky 
4 little over 21. per cwt.; or not a great deal more 
than the French-grown leaf. It is worthy of note 
that nearly a quarter of the tobacco grown, is— 
according to M, Laurent— produced in Europe. His 
figures are as follow : 

America 


‘Asia (2) - = million Ib. 
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Europe... as sa ... 561 million Ib. 
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We have said enough to indicate the very 
interesting character of the State tobacco exhibit 
at Paris that has been arranged under the super- 
vision of M. Laurent, and may now pass on to the 
display illustrating the French Government's second 
monopoly : that of matches. 

French matches—the product of a Government 
monopoly since 1889—have deservedly enjoyed a 
bad reputation, which, however, is being rapidly 
improved, thanks to the continuous labours of M. 
Laurent, under whose care this monopoly is carried 
on, and who is responsible for the complete and very 
interesting exhibit in the pavilion. Following the 
data which form a part of the exhibit, we may 
give a very brief summary of the history of the 
subject as set forth by M. Laurent. It seems difii- 
cult to realise that flint and steel were the only 
means of procuring light in the days of the First 
Empire. This primitive contrivance, which had 
been in use for centuries, was displaced as a doubt- 
ful luxury, by the hydrogen briquette of Doberein, 
and later by the compressed air device that ignited 
tinder. About 1812 was introduced the clumsy 
contrivance of a jar filled with asbestos saturated 
with concentrated sulphuric acid, and into which 
the match, tipped with sulphur and chlorate of 
potash, was plunged. In 1816 came the phosphorus 
device due to Derosne and Cagniard de Latour ; 
the phosphorus was contained in a flask usually her- 
metically closed ; into this the mig a match 
could be dipped, and on its withdrawal came into 
contact with a roughened surface that caused igni- 
tion. The Congreve match was of a later date ; it 
was a splint coated at the end with sulphur, and 
then tipped with chlorate of potash and sulphate of 
antimony. All these devices were costly, and more 
or less dangerous both in fabrication and use ; they 
were largely employed, but by no means displaced 
the primitive flint and steel. It was in 1833 that 
the prototype of the modern match was introduced ; 
the splints were tipped with a mixture of chlorate 
of potash and white phosphorus. This was a dan- 
gerous and explosive affair, modified by Preschell, 
of Vienna, in 1837; he substituted peroxide of 
lead for chlorate of potash, and thus removed the 
explosive characteristic. This method, with gradual 
improvements and modifications, was adopted gene- 
rally throughout Europe. 

In France, prior to 1870, the industry of match- 
making was chiefly carried on in workmen’s homes. 
It was highly dangerous, and the numerous acci- 
dents due to explosion, and mortality arising 
from necrosis, would have brought about Govern- 
ment intervention, even if financial reasons had 
not pointed in the direction of pte The 
first step taken was to impose a match tax, and 
this was followed by leasing the monopoly as a 
concession to a company, which proceeded’to con- 
centrate 80 small works into six large factories.. The 
concession expired at the end of 1889, and from 
that date the industry passed into the hands of the 
State, under certain conditions prescribed by the 
Government, the most important being, that as far 
as possible, all the wood used must be of French 
origin. Great difficulties accompanied the under- 
taking at the outset. The companies’ factories 
taken over by the Government, were not only in- 
adequate, but were extremely unhealthy and pos- 
sessed primitive and insufficient plant. The in- 
dustry for supplying prepared timber did not exist 
in France ; and, in short, the work had to be under- 
taken, under the new régime, almost de novo. In 
spite of all that could be done the terrible 
necrosis could not be subdued ; on the contrary, 
it increased, and a means for dispensing with the use 
of white phosphorus became more than ever urgent. 
A first step taken in this direction was the issue 
of a cheaper type of match made with amorphous 
phosphorus, but the public did not approve of this. 
The Gaeecesienh éngineers then devoted themselves 
to designing new machinery, by which greater safet 
would be insured ; such machines were in use bot 


sought to discover some new igniting paste with- 
out white phosphorus, and at the same time free 
from the danger of explosion. Both these pro- 
blems have now been solved in France by MM. 
Sévéne and Cahen. Continuous and very perfect 
machinery is in use, and the igniting paste is a 


in the United States and Sweden. They also| p.:; 


rate of potash, practically harmless both in manu- 
facture and use. To-day, therefore, the French 
match industry, as represented in the State Pavi- 
lion, has been brought to a satisfactory standard. 
During the nine years of monopoly, the re- 
ceipts have been over 236 millions of francs 
(about 9,500,000/.), the cost of working has been 
59,897,000 francs, so that a profit to the State of 
about 64 millions sterling has accrued. 

There are six match factories in France, spe- 

cialised mostly for certain products. Thus at Mar- 
seilles wax matches are produced; at Saintines 
(department of the Oise), only Swedish and Vienna 
matches are made; at Trelazé (Maine et Loire), 
common amorphous matches are the only product ; 
at Pantin (Oise) only sesquisulphide matches ; at 
Bégles, near Bordeaux, and Aix, the products are 
mixed. Excepting for a portion of the wood, prac- 
tically all the materials employed in the making of 
matches come from France, contracts being made 
by public tender from time to time. The industry 
is broadly divided into three branches—the pre- 
paration of the wood, the fabrication of the match, 
and the manufacture of the box. The wood used is 
poplar, and the sticks are cut into the proper 
lengths and sizes by very rapid-working automatic 
machines, and are afterwards dried. The most im- 
portant part of the work is that of preparing the 
paste, for which the Government factories have their 
own formula. The mixture, although not poisonous, 
is explosive, and precautions are necessary to avoid 
accident. Theappliances used are, besides the boilers 
for preparing the gum, a series of reducing mills. 
The friction strips pasted on the boxes are made in 
a separate department. The work of making the 
match commences by placing the splints in frames, 
each splint being separated from the other ; they 
are then ready to be treated with sulphur or paraffin, 
and for the final tipping; they are afterwards 
dried. When finished they are removed from the 
frames for packing either in wooden boxes or paper 
cases. In France this packing into boxes to 
be done by machine, but now it is by handwork. 
Paper-cases are largely used in France, because 
suitable wood is difficult to obtain ; the cases are 
made for the State factories by private industrials. 
For making the wooden boxes, automatic machines 
are employed that can turn out 40,000 boxes a day ; 
by these machines the boxes are delivered, filled 
with matches. The State employs in this industry 
over 2000 workpeople, of whom 1450 are women ; 
the men earn 5.90 francs a day, and the women 
4.33 francs. 
Matches are sold in France under the same regu- 
lations as tobacco; it is not possible to give 
statistics on the consumption in different districts. 
The department of the Seine is, however, the 
largest consumer per head of population. The sale 
of wax matches, made only in Marseilles, is chiefly 
in the south ; the demand for this class is on the 
increase. On the other hand, the demand for 
amorphous phosphorus matches is declining, and 
was 3.5 per cent. less in 1898 than it was in 1896. 
The total sale of matches in France during 1898 
was 34,481 millions, representing a total of nearly 
30 millions of francs, and an average consumption 
per head and per day of 2.45 matches. This is a 
very low average. In Russia it is 4 matches per 
head and per day; in Germany, 5.4; and in 
Austria 7.9. To most people it will be a surprise 
to learn that the Government match factories do a 
large export trade, which in 1898 reached the 
figure of 326 millions of matches. In the fore- 
going brief review we have only touched on the 
important points connected with the French 
tobacco and match monopoly; far more detailed 
information is available for the visitor in the 
a of the Ministéres des Finance at the Paris 
xhibition. 





Swiss Ramways.—The dividend of the Jura and Sim- 
plon Railway Company for the past year is officially recom- 
mended at the rate of 4 per cent, per annum, full pro- 
vision being, of course, made for al fixed charges, and 
139,6007. being also carried to the sinking fund. 


InpraAn Locomotive Rengwats.—In the second half of 
last year six new locomotives were renewed by the Madras 





way Company at the cost of revenue, and at an ex- 
pense of 18,5537. There was no debit to revenue account, 
on account of new engines in the corresponding period of 
1898. It was originally intendéd that the six engines 
should have been renewed at the rate of two in each of 
the half-years ending June, 1898, December, 1898, and 
June, 1899; but owing to the great engineers’ strike in 








mixture of sesquisulphide of phosphorus and chlo- 


England the were not available until the second 
half of 1899, aa 
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NOTES. 


CopPER. 


WE do not believe that the stars in their courses 
are fighting for the small group of Americans who 
have obtained control of the copper market, but 
certainly several things have happened to aid their 
movement. The latest is the fire which has broken 
out in the Calumet and Hecla mine, one of the 
largest independent producers in the world. The 
Calumet and Hecla has steadfastly declined to 
have any dealings with the copper combine, 
on the ground that the objects of that body 
are inimical to the true interests of the in- 
dustry, and on several occasions it has done 
things which have upset the calculations of the 
trust; as, for instance, when at the beginning of 
the year it sold some big blocks at a reduction on 
the price fixed by the selling agents of the Amalga- 
mated Company. Its annual production is about 
40,000 tons, and consequently it is in a position to 
act independently if, and when, it so desires. Asa 
result of the fire the output of the mine has 
fallen off by 50 per cent., and asa message sent over 
this week states that the conflagration is still raging, 
it is quite possible that the fact will be used by the 
combine to strengthen its own position, which has 
of late been growing very weak. For the evidences 
of increased mining activity, coupled with a 
falling off in the industrial demand, have compelled 
the ‘corner men” to support the market to an 
extent which was becoming dangerous to them, on 
account of the stocks which they were forced to 
lift in order to keep down the visible supply. 
Their representatives have, of late weeks, in 
fact, allowed the market to look after itself 
pretty well. Their object may be to let the price 
go down so that they may buy on the lower Seal 
again. On the other hand, it may be that they 
hold already more copper than they can handle 
with comfort. The quantity in sight in Europe at 
the end of May showed an increase of about 2000 
tons on the one month, and of 5600 tons as com- 
pared with the beginning of the year. The im- 
provement is maintained in the mid-monthly 
statistics, in spite of the withdrawals of ‘‘ standard” 
copper for shipment to the States ; and the price 
is going down gradually, being now 71. lower than 
at the end of March. 


THE TELEGRAPHONE. 

The telegraphone, or magneto-telephonograph, 
the invention of V. Poulsen, of the Telephone 
Company, and of P. Q. Pedersen, is an instrument 
which produces an invisible magnetic telephone 
record on a steel band or wire, and reproduces the 
sounds after the manner and with the distinctness 
of the phonograph. The principle of the new 
instrument is simplicity itself. The firm of Mix 
and Genest, of Berlin, which is interested in the 
invention, shows the following experiments among 
others. A wire of steel or nickel, 1 millimetre in 
diameter, is wound spirally on a drum in rheostat 
fashion, the drum being turned by an electric motor. 
A tiny electromagnet, with pointed iron wire cores 
just embracing the steel wire, slides over the wire 
as the drum is rotated, so that successive portions 
of the wire are brought into the field. Before use, 
the whole wire has homogeneously been magnetised 
crossways by connecting the coil with a battery. 
When receiving a message, the coil of the electro- 
magnet forms the secondary of an induction appa- 
ratus whose primary comprises the microphone and 
a battery. The current in the magnet coil fluc- 
tuates in accordance with the sounds received by 
the microphone, and thus a varying magnetic stress 
is impressed on the coil wire, and produces perma- 
nent poles of greater or less strength. The elec- 
tromagnet is now coupled with a telephone, and 
the drum turned in the same direction as before ; 
the microphone currents are then reproduced by 
induction in the coils of tae magnet, and trans- 
lated into sound .in the telephone. The con- 
versation may be repeated up to 1200 times, it is 
asserted. When the wire has done its duty, the 
magnetisations are deleted by coupling the electro- 
magnet again with its own energising battery, 
which restores the original homogeneous magnetisa- 
tion. For longer conversations the steel wire is 
replaced by a reel of steel band, 3 millimetres wide, 
and 0.05 millimetre in thickness. The multiple 


transmitter of Poulsen consists of an endless steel 
band stretched over two pulleys, the recording 
electromagnet, if we may use that term, a series of 
transmitter electromagnets, and finally a deleting 
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electromagnet. From experiments, conducted by 
Dr. K. Strecker, in the Imperial Telegraph 


Department at Berlin, it would appear that the 
ordinary telephone currents are not always strong 
enough to produce a sufficiently powerful field. 
But the results are of the most promising kind, 
and they testify indirectly to the excellence and 
homogeneity of modern steel wire. The ingenuity 
of the inventors has already solved the problem 
of duplex telephony, sending two messages simul- 
taneously over the same wire. Imagine instead 
of the one electromagnet, two electromagnets, 
placed the one close behind the other. When 
they are coupled in series, any two consecutive 
~ gs of the moving steel band will be affected in 
the same sense; when connected against one 
another, the remanent magnetism at the first 
spot will be weakened, ana that of the other 
strengthened, or vice versd. To separate the two 
superimposed records, we want two telephones, 
in circuit, the one with the two electromagnets in 
series, the other with the two electromagnets 
in counter-connection. If we listen at the latter, 
the induced currents sent from the two consecutive 
spots, magnetised in the same sense, will neutralise 
one another. 


Execrric TRACTION FOR CANALS. 

Some interesting experiments on boat traction 
by means of electric locomotives were made 
on behalf of the Prussian Government by Messrs. 
Siemens and Halske, of Berlin. The scene of 
operations was a short length of the Finow 
Canal, which forms a portion of the waterway 
between Berlin and Stettin, and is traversed 
every year by about 25,000 to 26,000 boats each 
way. The craft used are in the main tow 
barges, about 132 ft. long by 15 ft. 6 in. beam, 
carrying about 150 to 175 tons on a draught of 
49 ft. There are alsoa few steam barges employed 
which carry about 150 tons, and can tow a second 
barge. The traffic to Berlin is much heavier than 
towards Stettin, and as a consequence three- 
quarters of the barges return light from the metro- 
polis. Traction is generally effected by horses, 
there being a towpath on each bank, but on the 
down journey man traction is not infrequently 
relied on. In any case the speed is low, and, 
including stops, does not average more than about 
1} miles per hour. The section of canal chosen 
for the experiments above referred to was selected 
owing to its physical difficulties, presenting as 
it does several reverse curves, whilst in one 
curve of but 328 ft. radius the waterway is 
spanned by a railway bridge. The line laid 
down for the towing engine was of 1 metre (3.28 ft.) 
gauge, the outer rail weighing 18.2 lb. per yard, 
whilst the inner, which was fixed on the inner 
edge of the towpath, weighed 9.1 lb. per yard. 
These rails which were of the flange type, were 
laid partly on sleepers, ballasted with gravel, an 
in part on blocks of concrete, weighing 220 lb. 
each, in the case of the heavier principal rail, and 
half this for the other rail. is arrangement 
cost 501. to 801. more per mile than the arrange- 
ment with sleepers, but ages less expensive 
to maintain. A steel rack bolted to the web 
of the principal rail provided the resistance 
necessary for haulage, the weight of the loco- 
motives used being insufficient to give this by 
adhesion. Though no wharf actually existed on 
the length of canal experimented on, the cay 
ments necessary, had such existed, were fully 
tested. At one point the line was raised to a height 
of 9ft. 6in. above the level of the towpath, being 
carried on posts and brackets, this elevated por- 
tion being connected with the level line on each 
side of it by gradients of 1 in 84. The carrying 
posts were 12 in. in diameter, and were spaced at 
18 ft. 8in. centres. A cap piece, 8 in. by 10in. in 
section, spanned the gap between consecutive posts. 
The principal rail was laid directly on this cap 
piece, whilst the other was carried by a stringer, 
supported at each post on brackets. The conductor 
for the current was supported on pine posts, 23 ft. 
long, spaced at 35 to 44 yards apart. It consisted 
of.8-millimetre wire, carried by porcelain insula- 
tors. The potential used was 500 volts. The prin- 
cipal rail served as conductor for the return cur- 
rent. The source of power was a 15 horse-power 
portable engine, driving a 9-kilowatt dynamo ; and 
a large storage battery was also provided. The 
extreme dimensions of the towing locomotive were 
6 ft. 10 in. in length by 4 ft. 10 in. wide. It was 
mounted on four wheels, spaced at 3 ft. 6 in. 


d|to be 





centres. The total weight of the locomotive was 
2 tons ; but the motor was so placed that only one- 
fifth of this total came on the accessory rail. The 
latter, however, has to take the vertical component 
of the tension of the tow-rope. The motor provided 
was much more powerful than necessary for the 
work in hand, as it'was capable of working at the 
rate of 14 to 15 horse-power. Since, however, 
these experiments were merely preliminary ones 
intended to test the possibilities of electric trac- 
tion for large barges, this excess power was sup- 
plied intentionally, and the requisite resistance to 
call forth the full powers of the motor was in some 
of the experiments provided by rafts. These ex- 
periments showed the system to be capable of 
meeting all needs, working, as it did, with safety 
and economy. 





INDIAN RAILWAY PROPERTY. 

Tue course of Indian railway property during the 
last six months has not been entirely satisfactory, a 
blow having been given to Indian railway credit by 
the cold and unsympathetic spirit shown by the 
Anglo-Indian authorities in connection with the 
proposed purchase of the Great Indian Peninsula 
Railway by the Secretary of State for India 
in Council. The time has arrived when the 
Secretary for India has a right to exercise his 
privilege of purchasing the Great Indian Peninsula 
Railway, if he deems it advisable to do so. The 
requisite notice has been given, but the terms of 
purchase proposed are regarded as so extremely 
unsatisfactory that the matter is to be argued out in 
the courts. The effect of this upon the Stock 
Exchange has been nothing short of disastrous. 
At one time a quotation was even suspended for 
the stocks of the Great Indian Peninsula, the 
Madras, and the Bombay, Baroda, and Central 
India Railways, while other Indian railway stocks 
were sympathetically affected. A quotation has 
since been restored for the stocks, which had been 
for a time unpriced ; but the quotation has not pre- 
vented the dealers from insisting upon a wide range. 

Altogether Indian railway credit has sustained a 
shock from which it will not recover all at once, 
unless, indeed, the terms of purchase proposed to the 
Great Indian Peninsula Railway are revised, and re- 
vised in a liberal spirit. The Indian official world 
appears to have forgotten that the original investors 
in such concerns as the Great Indian Peninsula, the 
Bombay, Baroda, and Central India, and the Madras 
Railways, rendered a service to their country in 
making what was regarded at the time as some- 
thing of a leap in the dark, and that their making 
the leap gives them a claim to kindly considera- 
tion. It may be rejoined, in the words of M. 
Alexandre Dumas, that in business there are no 
friends, only correspondents; but it is not always 
advisable to stand on the strict letter of one’s rights, 
and to make the hardest possible bargain. At the 
same time, the fact must not be overlooked that the 
amount of stock issued by the Great Indian Peninsula 
Railway, and upon which an interest of some kind has 
rovided when the line is taken over by the 
Anglo-Indian Government, is 20,000,000/.; and of 
course the Anglo-Indian Treasury has to proceed with 
caution in dealing with a total of such magnitude. 

The Anglo-Indian Government some time since 
bought up the East Indian Railway, and the terms of 
purchase in that case were regarded as reasonably satis- 
factory. The matter appears to depend very much 
upon the manner in which the right of purchase is 
exercised. The Anglo-Indian Government can either 
buy up Indian railway property right off, or it can pay 
for it by annuities. If the annuity system is adopted, 
it must be based upon the average rate of interest in 
London during the two preceding years upon public 
obligations of the Government of India and other 

ublic obligations paid in London by the Secretary of 
State for India in Council, the rate to be ascertained 
by reference to the governor or deputy-governor of 
the Bank of England for the time being. The hard- 
ship of the annuity system clearly is that it loses 
sight of the current value of the stock of the purchased 
railway. For example, if the Stock Exchange has 

riced the stock so that it yields buyers a quotation 
interest of, say, 4 per cent. per annum, it is extremely 
hard to come down all at once to an annuity based 
upon the prices of Indian Government stock yielding an 
effective interest of only 3 per cent. per annum. The 
uestion is one of considerable moment, as the Anglo- 
ndian Government has a right to purchase also the 
Madras system in April, 1907. The Secretary of State 
for India has also the power to take over the Bombay, 
Baroda, and Central India Railway at the close of 1905. 
The Great Indian Peninsula, the Bombay, Baroda, and 
Central India, and the Madras Railways were con- 
structed upon the guarantee of interest system,—& 
uarantee of 5 per cent. from the Anglo-Indian 
reasury with halt serpies profits, and all surplus 
profits after the advances made by the Anglo-Indiar 
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Treasury in fulfilment of its guarantee were —— 
The guarantee system may have given the stocks of 
the three companies a slightly artificial value; but 
the question which now has to be solved is whether 
there is to be a rude unmitigated drop from a system 
of liberality and encouragement to the hardest pos- 
sible bargaining which can Le devised and enforced. 

In connection with the impending transfer of the 
Bombay, Baroda, and Central Indian Railway to the 
Anglo-Indian Government another question has arisen. 
The Bombay, Baroda, and Central India Railway, by 
agreement with the Secretary of State for India in 
Council, works the Rajputana and Malwa, the 
Cawnpore and Achnera, and the Godhra, Rutlam, 
and Nagda State lines for the Indian Govern- 
ment. Under this agreement the company receives 
one-fifth of the surplus profits of the lines re- 
maining after the payment to the Secretary of 
State, out of the net earnings, of interest upon their 
agreed capital cost, at the rate of 5 per cent. per 
annum in the cases of the Rajputana and Malwa 
aud the Godhra, Rutlam, and Nagda lines, and 
4 per cent. per annum in the case of the Cawn- 
pore and Achnera line. The agreement expires at the 
close of June, 1900 ; and the question has arisen what 
is to be done with the lines between June, 1900, and 
December, 1905, when the Anglo-Indian Government 
has the right of purchasing the Bombay, Baroda, 
and Central India Railway. A good deal of corre- 
spondence has passed upon the subject between 
the Bombay, Baroda, and Central India Railway and 
the Secretary of State for India in Council. The Sec- 
retary of State ultimately agreed to continue the 
management of the three State lines by the company, 
and to accept a proposal made by the directors that 
the working expenses of the whole system, including 
all branch and subsidiary lines, except those of different 
gauge to the portion of the main lines with which they 
are connected, should be charged to one account, and 
divided pro rata over the various component sections 
of the system, in proportion to their respective shares 
in the gross earnings. The length of this group 
of lines is 18134 mules, the length of the original 
system being 461 miles. The company also works 
470 m‘les of lines for other native States or com- 
panies. 

The Bombay, Baroda, and Central India Railway 
has recently opened its Tapti Valley section to 
Amalner, a length of 1553 miles; at Amalner the 
section meets the Great Indian Peninsula Railway 
section from Jalgaon. Several other similar branch 
lines and extensions of exis‘ing branches, to be con- 
structed by native States or private companies, have 
been laid out and have been partially constructed, as 
fanine relief works, They include extensions of the 
Gaskwar of Baroda, 2 ft. 6 in. lines from a to 
Sinore, and from Bahadarpur to Garda, as well as a 
line of the same gauge in His Highness’s territories 
from Kosamba, near Bulsar, to Zankavao, 25 miles 
in length. Besides these, the earthwork is in progress 
on branch lines on a metre-gauge from Sabarmati to 
Dholka, 334 miles, and from Nadiad to Kapadvanj, 30 
miles. The Great Indian Peninsula Railway has been 
making gocd progress in connection with the con- 
struction of its Kandesh Railway extensions. Surveys 
‘have been completed by the Madras Railway of 
the Tirupattur and Krishnagiri line. The survey 
party has since been transferred to a. proposed 
extension to Mangalore of the Calicut and Balia- 
patam line, now under construction. Nearly the 
whole of the land required for this latter line 
betweea Calicut and Tellicherry has been handed over, 
and good progress has been made with the earthwork 
and bridging. Serious delay in the completion of the 
line was threatened by the reduction by the Govern- 
ment of India of the authoriced outlay on the works 
during 1900-1. An increased expenditure has now 
been permitted, but the temporary check entailed the 
postponement of orders for permanent way, &c., and 
even now only a limited amount of work can be under- 
taken or materials contracted for. The Madras 
Railway has undertaken the construction for the 
Cochin Durbar of a metre-gauge line from Shoranur 
to Cochin. Land in the Cochin State has been 
rapidly made over, but in the Travancore State 
considerable delay has occurred. The network of 
the Southern Mahratta Railway has been increased 
by the opening of the Birur and Shimoga Branch 
of the Mysore State line; tho length of line opened 
for traffic, or worked by the Southern Mahratta 
Railway, has been carried in consequence to 1595} 
miles. The plague has told rather severely during the 
last three years upon the passenger traffic of the My- 
sore State line and other lines worked by the Southern 
Mahratta Railway, although goods traffic has kept up 
well. With the exception of the Turtipar Bridge 


over the Gogra, and the completion of certain ‘new’ 


Doab lines, the Bengal and North-Western Railwa 

@8 not much construction work at present on hand. 
In consequence of the recent opening of the Elgin 
Bridge, the wagon stock of the Bengal and North- 
Western Railway now runs away for hundreds of 


mites to Western India, and it has become necessary 





to provide another 1000 trucks to meet traffic require- 
ments. More engines are also required by the — 
and North-Western Railway to cope with the steadily- 
growing business of the beg por The length of line 
worked by the Bengal and North-Western Railway at 
the close of last year was 1085 miles, of which 743 
miles were owned by the company. The Bengal and 
North-Western Railway has no guarantee of interest 
from the Anglo-Indian Government ; but it contrives, 
coo maar to earn 5 per cent. per annum upon 
its stock. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 14, 


Now that Bessemer pig has been reduced to 20 dols. 
at furnace, there remains only one more step to pre- 

re the market for activity, viz., the reduction of 

illets to, at highest, 25 dols. The declining tendency 

in prices continues, and before long bottom will be 
reached, when a reaction will occur, just as one took 
place from the extremely high prices of last winter. 
Pig iron is cheaper in Alabama, No. 1 foundry is 
wired to-day, 16 dols. from 18.50 dols. There is quite 
a scramble for orders at this reduction. At Chicago 
foundry and machinemen are buying from hand to 
mouth. Several large implement factories have shut 
down. Labour troubles there have greatly depressed 
the demand for structural material in that loca- 
lity. Reports from Cincinnati, Ohio, indicate the 
blowing out of a nen many furnaces of small capacity, 
and it is probable they will never blow in again. 
Vulcan might as well bid them an eternal adieu. 
At Pittsburg foundry irons have dropped one dollar. 
The Republic Iron Company, which owns 40 bar 
mills, will shut down several mills to prevent any 
further recession in prices. One fact must be kept in 
mind to understand the American iron and steel 
market, viz., that demand has fallen abnormally. 
Scarcely any material has been bought for two or 
three months. Stocks in consumers’ hands are nearly 
all used up. What buying is done is done for now. 
This means that as soon as prices touch bottom, 
and they will touch it like a bale of hay falling from 
a 10-storey building, there will be a reaction in 
prices. There is no help for it, because production 
is being repressed, so as to prevent any accumu- 
lation of stocks. Everybody will want iron 
and steel, and there will therefore be another 
scramble for it. This cannot last long, unless im- 
probabilities should occur. The locomotive builders 
and car builders are all overwhelmed with work. All 
the great consumers of steel are staying out of the 
market as much as possible. The development of oil- 
producing territory in half-a-dozen States, especially 
in California, is leading to a heavy demand for tubes 
and pipes and oil-well goods. The steel-rail mills 
have all the work they can do, and a telephone mes- 
sage this moment received from the Cambria Steel 
Company says there is no reduction in steel rails. 

As things are drifting manufacturers will soon have 
the advantage over buyers. The latter will not order 
largely at present, and when prices start upwards 
they will be obliged to pay stronger figures or go 
without material. The tinplate industry is very strong 
and active. 

With the new device for using molten metal right 
from the blast-furnace, instead of pig iron and scrap, 
there will be a collapse in scrap prices. 

All the big independent iron and steel producers 
are expanding capacity while the combines are stand- 
ing still. 








ROYAL METEOROLOGICAL SOCIETY. 


Tue second afternoon meeting of this Society for the 
present session was held on Wednesday, the 20th inst, 
at 70, Victoria-street, Westminster, Dr. C. Theodore 
Williams, President, being in the chair. 

Mr. N. Marriott read a paper on ‘ Rainfall in the 
West and East of England in Relation to Altitude above 
Sea Level.” This was a discussion of the mean monthly 
and annual rainfall for the 10 years 1881-90 at 309 stations, 
which the authors had grouped according to the altitude 
of the stations above sea level. The western stations were 
considered to be those which drained to the west and the 
eastern stations those which drained to thé east of the 
country. The diagrams exhibited showed that there is a 
general increase in the annual amount of rain as the altitude 
increases, and that the rainfall is considerably greater in 
the west thanintheeast. The monthly diagrams brought 


Sout prominently some interesting features, among which 


'wete (1) that the monthly rainfall in the west is subject 
to a.much greater range than in he east; (2) that in the 
west thé maximum at all altitudes occurs in November, 
but in theeast it is generally in October ; (3) that in the 
west thé’spring months April, May, and June are very 
dry ; and*(4) that both in ti west and east there is a very 
great increase in the rainfall from Juneto July. 

A paper by Mr. J. Baxendell was also read, giving a 
description of a new self-recording rain gau esigned 
by Mr, F. L. Halliwell, of the Fernley Observatory, 
Southport. This rain gauge, which the author believes 
approaches very closely to an ideal standard, has also the 
merit of being constructed at a moderate price. 


WORKMEN’S COMPENSATION CASES. 


Stead v. Moore.—The hearing of this appeal was re- 
sumed on Saturday, June 16, in the Court of reg my To 
appeared that the claim was originally made by Polly 
Stead for compensation for the loss of her husband, who 
met with an accident whilst following his trade as a 
joiner in Neill-road, Ecclesall-road, Sheffield. The man 
died on January 4, and the claim was for 260/, The re- 
spondents were Malthouse and Ward, the building owners 
on the property in question, and Enos Moore, contracting 
joiner, who was doing the joinery work at the houses iu 
question, and in whose a» loy the deceased man 
was. The case was heard by His Honour Judge 
Waddy, Q.C., at the Sheffield County Court, on 
March 30, who found on the facts that Moore was the 
undertaker as defined by the Act. That deceased was 
Moore’s servant at the time of the accident, employed by 
Moore on his (Moore’s) work. That Malthouse and Ward 
were building owners, and not contractors within the 
meaning of the Act, and that the applicants were entitled 
to judgment. As against the respondents Malthouse 
and Ward, His Honour dismissed the application, but 
made no order as to their costs. 

The respondent Moore appealed. 

Mr. Danckwerts, Q.C., and Mr. Sims appeared for 
Malthouse and Ward; Mr. Ruegg, Q.C., and Mr. Hex- 
— Enos Moore; Mr. Wilberforce for the applicant 


tead. 
Mr. Ruegg, Q.C., having argued in support of the 


appeal. 

Mr. Danckwerts, Q.C., argued as follows: The appli- 
cant, in bringing an appeal to this Court, so far as it 
relates to Malthouse and Ward, my clients, is one day 
ont of time. This Court has no power to extend time 
unless there is good reason for doing so. 

[Vaughan Williams, L.J.: You said in the Court below 
that you would not press for costs if they undertook not 
to appeal.] There is something here which disentitles 
the — to have an extension of time. 

Mr. Wilberforce, for the applicant, said that the award 
was made under r. 26 of the Workmen’s Compensation 
Rules. This ‘‘award” was not perfected until signed, 
and the learned Judge’s signature was not attached until 
May 1. Therefore the appeal was not out of time. 
[Romer, L.J.: We are inst you on that point. You 
must submit that we should extend the time, A. L. 
Smith, LJ.: We are against you on that point also. | 
Counsel then proceeded to argue that Moore was liable, 
and that the decision of the County Court Judge was 
correct, 

Mason v. Deane.—In this case, Moore, who undertook 
to do the joinering, is in the same position as Deane in the 
case of Mason v. Deane [(1900) 1 Q B , 770]. The contract 
with Moore was for a very considerable amount, and 
there was no supervision exercised over them, 

The question is; did the building owners contract to do 
the whole work. [Romer, L.J.: The point in your favour 
is that the learned Judge finds, as a fact, that Moore 
was an undertaker, and not a sub-contractor. ] 

Mr. Ruegg, Q.C., in reply: The Judge decided the 

int of law wrong on the facts. No doubt Enos Moore 

id a large part of the work on his own account and inde- 
poet of the building owners, but the scaffold which 

e used was builb by Ward and Malthouse. [Romer, 
eel This contract was for the whole of the joiners’ 
work. 

The Court dismissed the appeal. 

A. L. Smith, L.J.: The Legislature has not left it 
to us to say whether the County Court Judge’s find- 
ing is one at which we should ourselves have ar- 
rived. The only question we have to decide, as we have 
often said before, is whether there was any evidence to 
support the judgment of the Court below. In this case 
the man who met his death was in the employment of 
Moore. The controversy was whether Moore was an 
undertaker. What was he? It is quite true that Malt- 
house and Ward were building certain houses, but the 
evidence was not conclusive that Malthouse and Ward 
had undertaken the construction of the whole of these 
houses. It appears that the whole of the cai ters and 
joiners’ work to the value of 515/. was to be done by 
Moore. In that state of facts it is impossible to say that 
Moore was,not an undertaker of a material part of the 
building, that however is a question of fact; and upon 
the evidence before the County Court Judge it is quite 


clear that there was some oe for his so deciding. 


The ap must be dismissed. 

Vaughan Williams, L.J.: I agree. The County Court 
Judge has found that Moore was an undertaker, and to 
my mind it is impossible to say that there was no 
evidence upon which the County Court Judge could 
arrive at that conclusion. Messrs. Ward and thouse 
no doubt put up the scaffolding, not only for the purpose 
of erecting the brickwork, but for Messrs, Moore as well, 
who used it in connection with the joinery. ‘This fact, 
‘however, hardly enables one to‘say as a matter of law 
that Moore was not an undertaker. 

Lord Justice Romer agreed. 





’ FrencH Canats.—A proposal bas been made for the 
construction of a canal to pass through+'rench territo 
and to unite' the Scheldt and the Mevse. The canal wo 
peaeeeny reduce the distance bétween Dunkirk and 

ubeuge by 744 miles, while it would take 25 miles off 
the distance from Dunkirk to Nancy. The distance from 
Douai to Meziéres would also be brought down from 2033 
miles to 121} miles, and that from Douai to Nancy from 
2974 miles to 2724 miles. It is claimed for the canal that 
it would enable the collieries of the’Nord and the Pas de 





Calais to compete seriously with Belgian coal and coke 
in the valleys of the Bambee, Meuse, and the Oise. __ 
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NOTES FROM JAPAN. 
(From OUR OWN CORRESPONDENT. ) 

Import business in Japan is once more hampered 
through the high price of money here. It is hard to 
say what the ruling rates are exactly, but Japanese 
banks offer 7 per cent. on fixed deposits and over 
4 per cent. on daily balances. When money was high, 
about 10 years ago, the universal panacea was a 
foreign loan ; this was tried, and, coupled with good 
silk, tea, and rice crops, the pressure was relieved, 
but now money seems dearer than ever. 

The general local opinion is that the Government 
made a mistake in issuing a 4 per cent. loan, and 
would have been wieer had they made it a 6 per cent. 
at par, and that a second loan would be difficult to 
place on reasonable terms at present. There seems 
to be no likelihood of money coming into the country 
against private undertakings, as the security offered 
does not convey with it any rights to acquire land. 

The stock of metals held by the local merchants in 
Tokio, Yokohama, Osaka, and Kobe is more than 
equal to the demand for some little time to come. In 
fact, outside of orders for the Government and the 
special requirements of some of the manufacturing 
concerns, very few orders will go abroad for metals 
for the next six months. There is plenty of talk 
about new railways and tramways being started, but 
I think very little will be done in this line this year. 

Then, again, a great number of professional men 
have gone abroad this year, and it will not be before 
they return that the schemes in which they are in- 
terested will materialise. Everyone who could get 
away seems to have made the Paris Exhibition an 
excuse for a trip to Kurope. 

There has been a good deal done this year in open- 
ing out the mineral oil wells on the west coast of this 
island. The opinion is that oil is plentiful and the 
mere getting of it does not need much capital, but the 
scarcity of money prevents the refining process being 
gone into in a proper and paying manner. 

Attention has been culled very strongly to the 
Hokkaido this year through the gold and oil finds in 
that island. The Hokkaido certainly has a future 
before it as a mineral and agricultural centre. For- 
mosa, too, is not being lost sight of, and many Japa- 
nese capitalists have made money there. The Govern- 
ment Railway on that island is being pushed forward 
with vigour. The Formosan camphor monopoly was 
— by the Government the other day by public 
tender. 








Sree. in Swepen.—The production of Siemens steel in 
Sweden in the first quarter of this year was 47,600 tons, 
The corresponding production in the corresponding 
quarter of 1899 was 39,500 tons. 





Great GrimsBy.—The Great Central Railway Com- 
pa has provisionally agreed, through its chairman, to 

uild a deep-water dock at Great Grimsby if a subsidy 
of 5000/. per annum for seven years after the completion 
of the dock is guaranteed. Four-fifths of this subsid 
has been already arranged for, and it is proposed to mo | 
the necessary construction powers next session. The new 
dock will probably be built on the West Fitties, adjoin- 
ing the present Royal and Alexandra Docks. 





CALEDONIAN RaitLwAy PassENGER LOcOMOTIVES: 
Errata.—There were one or two slips in our article on 
the performances of Caledonian locomotives in last 
week’s issue (page 771 ante), Thus, the train which 
made the splendid run from Carstairs to Carlisle, 
described at the top of the third column on page 771, 
consisted of 10, not 20, eight-wheel bogies and three 
twelve-wheelers; but the weight was correctly given in 
our article as 329 tons, so that the error would not mislead 
the reader. In Table II. on page 771 the note ‘“‘Two 
miles per hour slowed to 30 miles per hour” between 
milepost 167 and 163, should read ‘Two miles relaying. 
slowed to 30 miles per hour.” In Table III., 
the last run but one was from Carlisle to Carstairs, not to 
Carlisle. On the sixth line from the end of the first 
column of page 772 the figure ‘‘8” in 18 minutes 15 
seconds got damaged in printing, and thus in some copies 
of the paper the time may appear to read 13 minutes 
15 seconds instead of 18 minutes 15 seconds. 


CaTALocurs.—We have-received from Messrs. Alldays 
and Onions’ Pneumatic Engineering Company, Limited, 
of the Great Western Wori:s, Birmingham, copies of 
various sections of their new catalogue, in which are 
listed Root’s blowers, brazing hearths, portable forges, 
vices, stocks, and dies, and most —_ of engineers’ 
sundries. — Cresswell’s Asbestos Company, Limited, of 
the Wellington Mills, Bradford, have sent us pamphlets 
describing their boiler coverings, lubricators, and lubri- 
cants, and their leather preservatives for use on belting. 
—Messrs. L. Smit and Zoon, of Kinderdijh, Hollan 
have recently published a small catalogue containing 
illustrated descriptions of certain of the electric launches 
built by their firm.—The Canadian Motor ee » of 
Toronto, who are represented here by Shippey sows ng 
Limited, of 13 and 14, King-street, E.C., have issued a 
small pamphlet describing the “Still” type of electric 
autocar, of which they supply a variety of patterns.— 
Mr. A, A. Tat of the Mill-Hill Tool Works, 


Blackburn, has sent us a copy of his new catalogue of 
machinery. 


emery grinding and po 


THE WAR IN SOUTH AFRICA. 
To THE EpiTor oF ENGINEERING. / 

S1z,—When the history of the war comes to be written 
by some one who has access to all documents of an official 
nature, and to many of the private letters of officers at 
the front who are competent to form opinions, we shall 
arrive at a period less tainted than is the present by the 
hurried, akaake too frequently the inaccurate, jeremiads 
of the average war correspondent. ; 

He cannot be blamed. His writings are most interest- 
ing—and we, the people at home, are so intensely con- 
cerned in the war that news of some kind we insist upon 
and pay for. . 

But the history of a war should never be compiled from 
the newspaper reports, if accuracy and justice to the 
troops and the commanders be aimed at by the his- 
torian. History should be similar in accuracy to a geo- 
metrical plan, drawn to scale, and from which the 
examiner can measure the various interlacing forces which 
produce the several actions. Newspaper reports are 
similar to bold and dashing sketches rattled off in bright 
colours, seldom drawn with any attempt at scale, and 
always exaggerating points of interest unduly, and conse- 
quently utterly bewildering and mischievous in their influ- 
ence on the brains of those who desire to get at the root of 
things, and to understand the war in the real bearings on 
the future, and especially as rds the reorganisation and 
improvement of our military forces. The United Service 
Institution has offered its gold medal for 1900 for the 
best essay on the above subject, but we must hope that 
the Government will have commenced the said reorganisa- 
tion before such essays can be examined. As a fact the 
war itself has already reorganised our army. It has 
shown that after a given time the military resources of 
the Empire can be collected and harmoniously worked to 
subdue a common foe. The time required is an im- 
portant factor, and another of supreme importance 
1s the command of the sea. If at any future time we 
allow the European so-called concert to own conjointly 
naval forces against which our own Navy (assisted 
by allies on whom we can depend for naval aid) could not 
hope to successfully contend, then it follows that such 
European concert would be able to dictate to Great 
Britain whether or not she should be permitted to wage a 
war, such as that with which we are now engaged in 
South Africa. 

Now the predominence of armed force on the sea is far 
more easily obtained and retained than any predominance 
of armed force onland. The war in South Africa demon- 
strates the immense efforts, the huge cost, and great loss 
of life entailed by land fighting for supremacy, even 
where the contending forces are very unequal in numbers, 
discipline, training and organisation. 

On the other hand Naval supremacy, if already 
possessed, can easily be retained, and the fighting is soon 
over, and is principally bloody for the vanquished. This 
was distinctly shown in the late war between Spain and 
the United States. 

The commencement of the South African war therefore 
proved two very important requirements in order that a 
similar war may be possible for us at any future time. 
These are: 1. Naval supremacy ; and 2. A standing force 
in the British Isles available for immediate employment 
—s the time required for collecting at the menaced 
point the military forces of the British Empire. 

A day or two since the papers informed us that Lord 
Salisbury received the Russian, German, and other am- 
bassadors in audience, and that Mr. Goschen was present. 
I must confess that I read this announcement with great 
alarm. It seeemed so evidently aimed at an attempt to 
try and make England agree to a reduction in the build- 
ing programme for our fleet. As you, Sir, pointed out in 
a recent leader, we seem to be lagging behind already 
in the building of battleships as compared with the pro- 
gramme of our neighbours, and, therefore, the first re- 
quirement of such a war as the one in South Africa, 
viz., naval supremacy, may become a thing of the past. 

The intense jealousy and unfriendliness in this country 
of the peoples of the Continental Powers of Europe has 
been amply displayed during the past few months, and 
nothing would more certainly assist them to combine than 
the possession of a power to conjointly do Great Britain 
some overwhelming damage when the suitable time 
arrives. This could only occur by means of a Naval 


772, | coalition, and this will be possible and even probable | ¢ 


when, and as soon as, their combined Naval forces could 
defeat ours. Mr. Goschen pretends that the building 
force of the country is already occupied and at full time. 
If so, then we cannot keep ahead of our rivals by peace- 
ful means. 

But it is absolutely necessary for the continued exist- 
ence of our Empire to maintain our Naval supremacy, 
and co! ne, | Mr. Goschen’s statement (if true) car- 
ried to its logical conclusion from a British point of view, 
spells out a great Naval war in the near future; for it is 
incontestible that England must continue supreme on the 
sea, and, therefore, if she cannot do so by construction 
it will be necessary for our self preservation to resort to 
destruction. 
As regards point (2) it has become evident that 
the system of linked battalions, a system whereby the 
battallion on foreign service alone is fit for immediate 
active service, is not a system which meets our require- 
ments, for the simple reason that the battalions at home 
are not ready for active service until the reserves are 
called out: and, further, that it is not possible for a 
Ministry to simultaneously call out the reserves and con- 
tinue negotiations with a view to an amicable settlement 
of any dispute. Mr. Chamberlain acknowledged that he 
waited until he had the united country behind him. 
Time passed during this education of the country ; the 
were not called out until the education was 


have been overrun had not a force been sent from India 
in the nick of time, The war came, we were not ready, 
and then followed week upon week of the most intense 
anxiety. : ; 

If a Minister cannot arm and negotiate simultaneously, 
we must arm beforehand. ; 

The present system does not give us an armed force 
at home. It only gives us a number of cadres on which 
an armed force can be quickly grafted, but not quickly 
enough for the necessities of modern warfare. 

It, therefore, comes to this: that if we really require 
a military force ony Sa England for active service at 
short notice, it must a long-service force—it must be 
a force not requiring to be built up from the reserves, 
This, however, is a very big question; and, if proved, 
must figure in another letter. 

General Buller’s action on Sunday, the 10th inst., which 
terminated his campaign in the mountainous district of 
North Natal, was brilliant alike in its strategic conception 
and its tactical execution. The Boers are about sick of 
Buller and all his ways, and —- to have cleared out of 
their very strong positions with a celerity that does not 
promise any lengthened resistance now that the main 
objects: of the war have been achieved. 

The Natal Field Force will now co-operate with Lord 
Roberts in the subjugation of the Transvaal; and, no 
doubt, its first Transvaal business will be to clear the 
railway to Pretoria, and thus open up another line of 
communication between Pretoria and the sea. 

This railway is only a narrow-gauge line—and has many 
steep gradients and sharp curves—nevertheless it will, no 
doubt, be very usefully employed as an alternative com- 
munication to the sea. 

Mr. Kruger is said to be living in a railway train on 
the line from Pretoria to D a Bay. This line will 
probably be a chief objective in Lord Roberts’ operations 
in the near future. Delagoa Bay has been a thorn in our 
side for many a day, and a British entry at Komati Poort 
is extremely desirable. 

Yours faithfully, 
June 17, 1900. Fre_p OFFICER IN ’84. 








CALEDONIAN LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 

Sir,—Your correspondent on ‘‘ Caledonian Railway 
Passenger Locomotives,” mars an otherwise excellent 
article by a tendency to travel beyond the limits of his 
subject, and to run his engines on metals for which they 
were never intended. 

It is expected of a locomotive superintendent that he 
should build the engines best adapted to the requirements 
of his own railway. Since the requirements of every 
railway differ in some respects from those of every other 
railway, the types of locomotives in use upon different 
lines. vary mage A comparison between these 
different types would involve a consideration of all the 
factors which enter into the question. To argue, how- 
ever, that the Caledonian engines would run better than 
other engines on the Caledonian Railway, and on small 
sections of other railways where the conditions a:e 
similar, is to argue what most persons would be content 
to assume as self-evident; and if the Great Northern 
engines compare unfavourably in this respect, it is equally 
obvious that it is precisely because they were designed 
for another and a different class of work. 

It is difficult to see what useful result is to be obtained 
from such a method of comparison as your correspondent 
employs. ' a: , 

am, Sir, yours truly, 
H. R. 








GUTTA-PERCHA. 
To THE Eprtor oF ENGINEERING. 

Srr,—In your article on “The Future of Gutta-Percha ” 
(page 754 ante), you gave some figures showing the mini- 
mum quantity of gutta-percha used for insulating purposes. 
Now, as I recently, while experimenting with some of the 
waste products from paper mills, found that a good product 
could be made from the paper sludge, from gum ammoniac, 
and gutta-percha, it may interest all those of your 
readers who use gutta-percha to know of a means of 
making an insulating compound that consists of only 
about one-third of its composition of gutta-percha. So 
ar I have not experimented with the compound as 
regards ascertaining its permanency when used as 
an insulating material for electrical wires under water. 
As I have y published the method of producing 
this compound (in a recent number of the ‘‘ World's Paper 
Trade Review”), I have no hesitation in also making it 
public to your readers, as it may be of value to them, 

rticularly so as the ee is most simply made. 
Thus, melt 2:parts (by weight) of gutta-percha, and while 
in a molten state mix in 1 part (by weight) of gum 
ammoniac, and when the gum has melted and become 
incorporated with the gutta-percha add 1 part (or more if 
desired) of paper “sludge,” which has been — ceviously 
dried and pulverised, stir the mixture well until thoroug 
incorporation takes place, then the compound is allowed 
to cool and is ready for use. It may be rolled out into 
sheets while still hot or pressed into moulds, &c., or 1 
may be remelted by heating for use at any time. After 
exposure to the air for a week or so it becomes very hard 
and tough, yet still elastic or pliable, and can be used for 
a variety of purposes. 


Yours truly, 
H. C. SranpacE, Consulting and 


June 13, 1900. Manufacturing Chemist. 





Russian METALLURGY.—The production of pig in Russia 








reserves 
complete, and the British South African Colonies would 








in the first quarter of this amounted to 13,327,150 
poods. A pood is equal to 36 Ib, English. 
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THE CABLE-LAYING STEAMER 


“VON PODBIELSKI.” 


BUILT BY MESSRS. DAVID J. DUNLOP, AND CO., PORT GLASGOW, N.B. 








WE illustrate above, and on our two-page plate, Ger- 
many’s first cable-layiog steamer, the Von Podbielski, 
designed and built by Messrs. David J. Dunlop and Co., 
at the Inch Works, Port Glasgow, for the Norddeutsche 
Seskabelwerke Actiengesellschaft, under which title 
two of the former cable-constructing firms of Germany 
amalgamated last year. The ‘‘ Land und Seekabel- 
werke,” of Cologne, had been formed, in 1898, to take 
over the increasing cable business founded by Mr. 
Franz Clouth, of Cologne, with a view to laying down 
a factory for the manufacture of submarine cable on a 
large scale. The place selected was Nordenham on 
the Weser, a small town lying on the west bank of 
the river, about 6 miles from Bremerhaven. The 
well-known firm of Messrs. Felten and Guilleaume, of 
Karlswerk, Miilheim-am-Rhein, had also intended to 
build a submarine cable factory of their own; and, 
to obviate having two submarine cable factories in 
Germany, it was thought desirable to combine the 
two competing interests, with the result that the 
present company—the Norddeutsche Seekabelwerke— 
was founded on May 27, 1899, to continue the building 
and equipment of the factory at Nordenham. In this 
company the principal interest is held by Messrs. 
Felten and Guilleaume and the Deutsch-Atlantische 
Telegraphengesellschaft, the Land- und Seekabelwerke 
also having an interest inthe company. The technical 
control is in the hands of Messrs. Felten and Guil- 
leaume. The bank of the river has been raised for a 
length of 4 kilometre to a height of 3 metres, all faced 
with stone, and 3000 cubic metres of sand was dredged 
daily from below the river bed, so as to make a good 
foundation for the factory buildings. These buildings 
are now being erected, and the steamer now completed 
will form an important adjunct. 

The Von Podbielski, propelled by twin-screws, has 
been specially designed for cable-laying and repairing 
purposes, and all the details of her arrangements and 
construction have received the most careful considera- 
tion at the hands of the owners and builders, with a 
view to fulfilling satisfactorily all the requirements of 
the service in which she is to be more particularly em- 
ployed. The following are the principal dimensions : 


Length between perpen- 


diculars... 255 ft. O'in. (77.7 m.) 
Breadth moulded ... Se: ORE ge 7 Weg ART ay) 
Depth moulded to underside 

of main deck oes me ge Dag AAD 
Depth moulded to underside 

of spar deck Sis bee, 5 ees Oe tee 


The vessel has béen constructed under the rules of 
Germanischer Lloyd to obtain their highest class in 
steel as a spar-deck steamer, and when fully equipped 
for sea, she has a deadweight ing capacity 
of about 1300 tons on 16 ft. 6 in. draught of water. 
The speed of the steamer, when laden with 500 tons 
deadweight, will be 13 knots. The Von Podbielski, 








as shown in the engraving annexed, and on the 
profile on the two-page plate, has a cutwater stem 
and elliptical stern, the paying-out and picking-up 
gear fitted on the stem and stern being so arranged as 
to reduce as far as possible the rubbing of the cable on 
the hull when it is handled. The rig of the steamer 
is that of a two-masted fore-and-aft schooner, the 
mast * being of steel; and at each mast is provided a 
suitable steam winch, with all appliances for working 
the derrick when handling buoys, grapnels, &c. 
The deck arrangements will be readily understood 
by a reference to the plans reproduced on the two- 
age plate (Figs. 4and 6). The upper deck is flush all 
ore-and-aft, giving an unobstructed lead from the 
different cable tanks to the picking-up and paying-out 
machines at the bow and stern. The spar deck is of 
teakwood, and the main deck of pitch pine. The ’tween 
decks accommodate all the necessary hands for work- 
ing the steamer efficiently, and the after portion is 
fitted for the cable officers, and includes a well-appor- 
tioned and handsome saloon in hardwood, French 
polished, and spacious state-rooms. The entrance to 
the cable officers’ apartments is approached from a 
large steel deckhouse having a double-way stair. A 
teak ornamental skylight gives light and ventilation 
to the saloon, and an electrically driven fan is provided 
for specially ventilating these quarters. The alley- 
ways alongside the engine and boiler space are 
suitably arranged for the accommodation of the 
navigating officers and marine engineers, with all the 
necessary conveniences and eanitary appliances. For- 
ward of the boiler-room bulkhead in the ’tween decks 
(Wig, 6), accommodation is provided, in a compartment 
64 ft. long, for all the cable-hands, with a large testing- 
room for electricians, workshops, state-rooms, &c. 
The quarters for the seamen and firemen: are placed 
abaft the collision bulkhead on the same deck, and are 
suitably fitted up with a view to insure the utmost 
comfort. The cable machinery, to which reference 
will be made later, has been supplied by Messrs. 
Johnson and Phillips, of Old Charlton, London. The 
main forward portion, comprising engines and picking- 
up gear, occupies the space between the crew’s quarters 
and the rooms for cable hands. On the spar deck 
forward of the boiler casing a large house is fitted 
up, the after part containing a steam steering gear 
by Messrs, Alley and McLellan, and the fore part a 
large room for the navigating officers, Overhead is 
built the fiving bridge, on which is placed the chart 
and wheel-house. 

The cable tanks are arranged as follows: No. 1 
forward, 26 ft. in diameter by 10 ft. 9 in. deep; No. 2 
forward, 31 ft. 6 in. in diameter by 10 ft. 3 in. deep ; 
No. 3 aft, 28 ft. in diameter by 12 ft. deep, Each has 
cones in the centre, 6 ft. in diameter at the bottom 
and 3 ft. 6 in. atthe top. The capacity of the tanks is 
about 25,500 cubic feet. Daep water-ballast trimming 





tanks are fitted on the McIntyre principle, the tops of 
which form the bottoms of cable tanks in the forward 
and after holds (Fig. 1). The capacity is about 300 
tons. The pumping arrangements for all the several 
compartments are of the most approved and efficient 
description, 

The outfit of the steamer includes a patent direct 
steam capstan windlass, by Messrs. Emerson, Walker, 
and Thomson; six boats, complete to Seeberufs- 
genossenschaft requirements, hawsers, anchors, and 
chains to the requirements of Germanische Lloyd ; 
complete installation of electric light, by Messrs. 
William Harvey and Co., together with an Admi- 
ralty type 20-in. projector ; a complete installation of 
Messrs. Alfred Graham and Co.’s patent loud-speaking 
watertight telephones, connecting the cable geat 
station forward and aft with the bridge and engine- 
room. A large ice-house is fitted up aft. The nautical 
instruments include a Lord Kelvin’s standard compass, 
and steering and engine-room telegraphs. The gs 
ment of cable gear, stores, and instruments will be 
found elsewhere, 

The propelling machinery, as shown in the cross- 
section (Fig. 2), consists of two sets of triple-expansion 
surface-condensing engines, having cylinders 17 in., 
28} in., and 47 in. in diameter by 33 in. length of 
stroke, each engine being fitted with Edwards’ air 
pump and separate centrifugal — for circulatin 
water through condensers. he feed pumps an 
feed heaters are by Messrs. G. and J. Weir, with all 
the latest improvements. Davies’ patent feed filter 
and evaporator are also fitted. The propellers have 
cast-iron bosses, with four bronze blades bolted on. 
Steam is supplied by two large single-ended boilers 
15 ft. 9 in. in diameter by 10 ft. 9 in. long, each having 
three furnaces of Deighton’s patent. The working 
— is 180 lb. per square inch, There is a separate 
unnel to each boiler, as shown on the cross-section 
through stokehold (Fig. 3). A large donkey boiler 
(Cochrane’s patent) is fitted to work the auxiliary 
machinery when the vessel isin port. The machinery, 
as well as the hull, has been constructed under Ger- 
a Lloyd Survey to obtain their highest cer- 
tificate. : 


SvuBMARINE CABLE EQUIPMENT, 


The cable machinery supplied by Messrs. Johnson 
and Phillips, of London, under contract with Messrs. 
Dunlop, calls for more than general notice, It com- 
prises a double-combined picking-up and paying-out 
machine forward, and a paying-out machine aft, to- 

ether with the necessary bow and stern sheaves, 
S ouinahian, leads, &c. The picking-up and paying- 
out machines have been specially designed by Messrs. 
Johnson and Phillips, and contain several patented 
improvements. 
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Machine.—Thedoublecombined picking-up acd paying- 
out machine is erected on three steel frames, so that 
the machines are side by side (Fig. 6), and it is pro- 
vided with two pairs of engines, so arranged that 
either or both pairs may drive either or both machines. 
The two pairs of engines enable the two machines to 
be worked simultaneously in reverse directions, so 
that one side could be “‘ picking up ” whilst the other 
is ‘‘ paying out;” and, again, one pair would always be 
available in case of a breakdown to the other. In 
general working one pair of engines would be sufii- 
ciently powerful, the two pairs only being required for 
heavy loads. Each machine is arranged for two speeds 
and powers, the picking-up machine for 25 tons lift at 
1 knot, or 10 tons lift at 24 knots, and the paying- 
out machine for 10 tons lift at 24 knots, or 6} tons at 
4knots. The engines have cylinders 8 in. in dia- 
meter by Sin. stroke, developing 110 brake horse- 
power, each at 300 revolutions per minute, with steam 
at 150 lb. pressure per square inch. The crankshafts 
of the engines stand parallel with the centre line of 
the ship, and are geared to the first motion shaft by 
means of double helical bevel gear. When it is desired 
to take one engine out of gear altogether, the bevel 
wheel is drawn along its shaft by means of a large 
screw-nut concentric with the shaft, and working on a 
screwed shoulder, the nut being worked by means of 
a tommy bar. This nut serves to take the thrust 
when the machine is working. 

The main drums are internally geared, and the out- 
sides of the gear rings serve as the brake drum, so 
when it is desired to pay out without the engine this 
combination drum is the only part of this machine 
running (except, of course, the holding-back sheave), 
the speed being controlled by the brake. The drums 
run loose on a shaft which is common to both ma- 
chines, being fixed to the frames, and serving as a good 
tie for them. The brake screws are worked by means 
of worm gear, so as to get fine adjustment and at 
the same time great power; and Messrs. Johnson 
and Phillips have made an improvement in these 
brakes over the ordinary type by fitting them with 
adjusting nuts which enable the brakes (after being 
regulated for any desired tension) to be released as 
often as may be necessary, and re-applied without the 


possibility of increasing the tension beyond the 
amount desired. This is a most important deside- 
ratum. 


The brake blocks are of elm attached to steel brake 
straps, and each brake band has a water-service pipe 
on its periphery, with nozzles at intervals to distribute 
the water round the face of the brake drum during 
working, a small a cogs ee steam pump being 
provided for that purpose. The brake bands are sus- 

nded on springs, to insure that the bands, when re- 
eased, will leave the brake drums equally all round. 
The springs are, of course, adjustable to allow for the 
wear of the blocks, 

The ‘‘ hauling-off ” gear is driven by means of patent 
steel driving chain from the intermediate shaft of the 
machine, the driven chainwheel being commected to the 
shaft by means of a ratchet gear which drives it for 
hauling-off when picking up, or allows it to run free 
when paying out, thus making the arrangement auto- 
matic as against the usual system of throwing clutches 
in and out of gear. 

The main frames are of wrought steel, the first and 
second motion shafts are carried in a self-contained 
steel frame, to which the engine bedplates and the 
main frames are attached, making a very rigid job. 
All gear wheels and bearing castings are of cast steel. 
The cable drums are 5 ft. 8h in. in diameter on the 
tread, by 1 ft. 7 in. wide between the flanges. The 
brake rings are 6 ft. 5pin. in diameter by 104 in. 
wide, and the total weight of the machine is 31 tons. 
This machine is fitted on the main deck just aft of the 
foremast, the drum standing through hatches in the 
spar deck, the starting levers and steam stop-valves 
for the engines and the brake screws being arranged 
all near together, and very conveniently for working 
on the spar deck. 

Paying-Out Machine.—The paying-out machine, 
fixed aft for paying-out long lengths of cable, is a 
single machine with only one cable drum and one 
double-cylinder engine. Thix machine is erected on 
heavy cast-iron frames. The drum overhangs the 
frames, and on the same shaft between the frames 
there is a large gear wheel and two brake pulleys. 
These brake pulleys (as they will be subject to longer 
runs than on the forward machine) run in water tanks 
to keep them cool. The brake bands are similar to 
those for the forward machine, but they are fitted with 
weighted levers, which is the general practice ; but 
an improvement has been made on this. Instead of 
the weights being made to act always at the same 
leverage, and the spe being modified by 
adding or deducting weights, the positions of the 
weights are adjustable along the levers by means of a 
handwheel and screw, so that the tension on the cable 
may be varied through a considerable range without 
need of adding or removing weights. The two brakes 
can be released bodily by means of a handwheel and 
worm gear, and they be adjusted so that both act 


simultaneously or otherwise. A rod at the end of 
each brake lever is connected with a dashpot to steady 
the movement and obviate any jumping of the levers. 
The ‘‘ holding back” gear for this machine has double 
jockey sheaves with brake wheels attached, and run- 
ning in a water tank made of cast iron, which serves 
also as the frame of the gear. 

The shaft of one of one of the sheaves is connected 
to the pinion shaft of the machine by means of a steel 

itch chain and wheels, and a clutch, so that it will 
orm a hauling-off gear when it may be necessary to 
haul the cable Sisk = any purpose. 

The cable drum is 5 ft. 84 in. in diameter on the 
tread, and 13 in. wide between flanges. The brake 
pulleys are 4 ft. 6 in. in diameter by 12 in. wide, and 
the total weight of the machine is 154 tons. The 
engine has cylinders 8 in. and 8 in. diameter by 8 in. 
stroke, exactly same as for the forward machine, and 
it developes 60 brake horse-power at 250 revolutions 
per minute, with steam at 90 lb. per square inch pres- 
sure. This machine is fixed on the spar deck near the 
stern of the vessel, and a working platform is provided 
above the machine frames, so that the attendant can 
watch the cable as it leaves the vessel, all the various 
levers being arranged conveniently for working from 
this platform. 

Bow and Stern Gear.—Three sheaves are fitted at 
the bow, as shown in Fig. 4, carried in bearings on 
girders built into the vessel, and each sheave is pro- 
vided with cast-iron whiskers or guards, to prevent 
the cable from jumping the sheaves. The os of 
the stem of the vessel is worked up to meet. these 
whiskers in accordance with the wean originated 
and always adopted by Messrs. Johnson and Phillips, 
so as to preserve the contour of the head of the vessel. 
The stern gear consists of one sheave only, the bear- 
ings being attached to girders built into the ship as for 
the bow gear. 

Dynamometers and Leads.—Two sets of dynamo- 
meters and leads are provided forward (one for each 
cable drum), and one set aft to indicate the strain on 
the cable as it is being paid out or picked up. The 
dynamometers are of Messrs. Johnson and Phillips’ 
improved design, the sheave with carrier sliding on a 
central turned tubular column. This column or cy- 
linder acts also as a dashpot, a piston working inside 
the column, which is filled with oil or soap water. 

Opening bellmouths are provided on each cable tank- 
hatch to guide the cable out of the tanks, and it is 
then led to the picking-up and paying-out machine 
through a series of opening bellmouths carried on small 
standards about 18 in. above the deck. The tanks are 
provided with the usual crinolines, but of extra heavy 
construction. 

The testing-room is equipped with a set of first- 
class instruments for the special work, and pro- 
vided with the necessary jointing tools, &c. Messrs. 
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ment of stores, including grapnel and buoy ropes, 
apnels, buoys, mushrooms, anchors, chains, &c., the 

ist including Messrs, Johnson and Phillips’ patent 

mushrooms and rock-cutting and mud grapnels. 





TRIPLE-EXPANSION ENGINES FOR 
STEAM TRAWLERS. 

Tue illustrations on page 820 show one of several 
sets of triple-expansion engines built by Messrs. 
Smiths’ Dock Company, Limited, South Shields, from 
the designs of their engineer, Mr. George B. Richards, 
M. Inst. N.A., for steam trawlers. The firm, it may be 
said, is amongst the principal builders of high-class 
deep-sea trawlers on the East Coast, having built as 
many as 32 in one year; and the engines illustrated 
have been very successful in their performance. The 
cylinders of the engines are of the following dimen- 
sions: High pressure, 12 in.; intermediate pressure, 
19 in. ; and low pressure, 32 in. in diameter, by a stroke 
of 24 in. The boiler is 11 ft. 6 in. in diameter and 10 ft. 
long. working at 180 lb. pressure per square inch. 

he general arrangement of the engines, shown well 
by the illustrations, is practically the same as designed 
by Mr. G. B. Richards, at Hartlepool, in 1887, and 
subsequently adopted by the late Mr. Blechynden, 
when at Barrow, the principal advantages being com- 
actness, combined with lightness and ease of access. 
he pistons are fitted throughout with McLaine’s 
tent rings which have given excellent results. The 
igh-pressure engine is fitted with a piston valve, the 
intermediate cylinder having a single ported, and the 
low-pressure cylinder a doable ported D slide, valve. 
On the trial these engines were very easily handled, 
working smoothly and well, giving 390 indicated horse- 
power at 112 revolutions per minute, and driving the 
trawlers at a speed of 10.45 knots over the measured 
mile at Whitby. 

There are one or two noteworthy details. The 
valve — are cottered into the saddle block eye, 
so that by knocking out this cotter all the gear drops 
to the front platform, where it is easily accessible for 
adjustment and overhauling. By means of an eye- 
bolt screwed into the tail-rod of the valve spindle, the 


when put back after examination there are no workin 
parts to adjust. All the valve gear is easily overbanled 
and takes very little adjustment for wear on the bear- 
ings. The bedplate has six extra long bearings, viz., 
8 in., giving ample surface, and both main and bottom 
end bearings are filled with white metal. The connect- 
ing-rod is extra long, being over twice the stroke, with 
long ings at eachend. The pumps are worked 
from the intermediate engine by means of levers rocking 
on a bearing fixed to the column, with the usual cross- 
head and links. The air and circulating pump rods 
are interchangeable, as are also the bilge and feed- 
pump — The feed pump has a spring relief 
valve. All the wearing parts are made much in 
excess of the requirements for strength, so as to 
enable them to be skimmed up if they should require 
it at any subsequent time, and still be of sufficient 
strength for their work. The reversing gear is on the 
all-round principle of the worm and wheel, thus 
——— any damage arising from careless handling. 

‘he front columns are of wrought iron, diagonal and 
circular, bolted to the bedplate and cylinders with 
round flanges. The usual starting gear is fitted, giving 
live steam to intermediate-pressure and low-pressure 
casings. 





INDUSTRIAL NOTES. 

THE general state of employment during the past 
month, as reported to the Labour Department, has 
remained good in most of the important industries, 
and advances in wages, involving a large number of 
workpeople, took place during the month. In the 138 
unions specially reported upon, there were 531,608 
members, of whom 12,645, or 2.4 per cent. were re- 
ported to be unemployed, as compared with 2.5 per 
cent. in the month previous, and 2.5 per cent. a year 
ago in 123 unions, with a total of 498,836 members, 
making returns. This shows an increase of 15 unions 
reporting, with 32,772 more members. 

As regards — in the various industries, it 
has continued g in coalmining. At collieries at 
which 451,117 persons were employed, “the pits 
worked on an average 5.63 days per week, in the four 
weeks, as compared with 5.64 days in the same-period 
a year ago.” 

In ironstone mining employment was also good, 
although the number of days worked was slightly less 
than a year ago at the same date. ‘The average 
number of days worked by iron mines and open works, 
at which 16,884 — were employed, in the four 
weeks, covered the returns, was 5.79 days per 
week, as compared with 5.83 days a year ago.” 

In the pig-iron industry employment has remained 
good, but it shows a slight decline. At the works of 
116 ironmasters reporting, 381 furnaces were in blast, 
employing about 26,000 workpeople, as compared with 
furnaces in the previous month, and 381 a year 
ago These slight fluctuations are due to local causes 
of a purely temporary character. 

Employment has continued good in the iron and 
steel manufacture. There is little change as compared 
with the previous month. At the 209 works covered 
by the return, 83,122 persons were employed; the 
total volume of employment, taking into account both 
the number 7 ed, and the number of shifts 
worked per week, co declined by 0.6 per cent., as 
compared with the previous month, but has increased 
by 6.8 per cent. as compared with a year ago. 

Employment in the tinplate trade has shown a 
further slight improvement over the previous month, 
and is still much better than a year ago. There were 
416 mills at work, including those engaged in the 
manufacture of black plates, as com with 411 
mills a month ago, and 379 a year ago. The total 
number employed is estimated about 20,800 persons. 

In the engineering and metal trades = of in- 

dustries employment has continued pod he pro- 
portion of unemployed members in this group was 
2.3 per cent., as compared with 2,4 per cent. in the 
previous month, and 2.4 per cent. a year ago. 
In the shipbuilding group of industries employment 
was good during the month. The proportion of un- 
employed union members was 1.6 per cent., as com- 
pared with 2.1 per cent. in the month previous, and 
2.4 per cent. a year ago. 





Employment in the building trades generally has 
continued to improve, and is now good in most 
branches. The proportion of unemployed union 


members, in the branches reporting, was 1.9 per cent., 
as compared with 2.2 per cent. in the previous month, 
and 1.3 per cent. in the same month a year ago. 
Employment in the wood-working and furnishing 
group of trades has also improved, and is now good. 
he proportion of unemployed union members was 


only 1.0 per cent., as compared with 1.3 per cent. in 
the month previous, and 0.9 per cent. a year ago. in 
both of these groups the prospects are favourable. 


In the printing trades e.g: mon has declined, but 
in the bookbinding branches there has been improve- 
ment. The proportion of unemployed union members 
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pared with 4.1 per cent. in the previous mouth, and 
with 3.9 per cent. a year ago. 

In the paper trades employment has not been quite 
so good. The proportion of unemployed members was 
2.8 per cent., as compared with 2.1 per cent. in the 
previous month, and 2.1 percent. a yearago. The 
war in South Africa, it is said, has affected these 
trades. 

In the glass trades the proportion of unemployed 
members of the unions is still very large, the propor- 
tion being 10.1 per cent , as compared with 10.3 per 
cent. a year ago. The cost of unemployed benefit has 
been enormous for years past. 

Employment in the leather trades remains good. 
The proportiun of out-of-work members was 1.6 per 
cent., a8 compared with 1.7 per cent. in the month 
previous, and 3.1 per cent. a year ago. In the boot 
and shoe branches there has been a decline, and trade 
generally is described as only moderate. 

In the tailoring trades employment is reported to 
be good in the ready-made branches, and fairly good in 
the bespoke branches: generally it continues good. 

Employment continues good both in the spinning 
and weaving branches of the cotton trade. In fac- 
tories employing about 79,550 persons—women and 
girls, 87 per cent. in the spinning mills, and 93 per 
cent. in the weaving factories were working in those 
giving full employment during the month, as compared 
with 97 and 94 per cent. respectively in the previous 
month, and 97 and 87 per cent. in the same month a 
year ago. The reason why there was a falling off in 
the spinning mills was a local dispute. The woollen 
and worsted trades are good on the whole, but show a 
slight decline. The hosiery trades continue good. 

ock and riverside labour in London was not quite 
so good as in the previous month, or as it was a year 
ago. Agricultural labourers were well employed 
during the month. Labourers generally have been 
well employed. 





There were 44 fresh labour disputes in the month, 
involving 15,931 persons, of whom 10,043 were 
directly and 5888 indirectly affected. The correspond- 
ing figures in the previous month were 52 disputes, in- 
volving 31,181 persons. Of the total of 44 fresh dis- 
putes, 25 occurred in the building trade, six in the 
textile trades, five in the engineering, shipbuilding, 
and metal trades groups, four in the mining industries, 
and four in miscellaneous industries. In the 36 dis- 
putes, 28,316 persons were involved; of these 10 
disputes, involving 2294 persons, were decided in 
favour of the workpeople; eight, involving 2581 
persons, in favour of employers, and 16, involving 
23,234 persons, were compromised. The two remain- 
ing disputes, involving 207 persons, were still under 
consideration on certain points at the date of the 
report. 

The changes in the rates of wages during the month 
affected no fewer than 181,200 persons, of which 
number 180,900 obtained advances in wages, averag- 
ing an increase of 1s. 0?d weekly per head, and about 
300 sustained decreases averaging 2s. 0}d. weekly per 
head. The net result was an average increase of about 
ls. 0id. per head in the weekly wages of the whole 
181,200 persons affected. The principal increases 
were in the mining and iron and steel industries. The 
decreases were wholly in the building trades in parts 
of Scotland, but that policy is now reversed. Changes 
affecting about 9900 persons were preceded by disputes 
causing a stoppage A pocarny Changes affecting about 
158,400 persons in the metal and mining groups of in- 
dustries took place under sliding scales, while changes 
affecting about 800 persons were adjusted by concilia- 
tion boards. The remaining changes were arranged by 
direct negotiation between the employers and the 
workpeople, or by their representatives, affecting 
about 12,100 persons. It is gratifying to see how few 
of the disputes led to a cessation of work. Concilia- 
tion and mutual negotiation has become the order of 
the day in a great number of industries, and, as shown 
above, the results have mostly been favourable to the 
workpeople. Of course, presently the reverse may 
take place, but let us hope peacefully. 





The report of the Amalgamated Society of Engineers 
shows that the membership continues to increase, the 
total having reached 85,908 members at the date of 
issue, being an increase of 348 over the previous re- 
turn. Of that total 1540 were on donation benefit, 
& decrease of 153; on sick benefit 1902, decrease 170 ; 
on superannuation benefit 3564. The cost of benefits 
were: Donation 2d. per member per week; sick 
benefit 24d. per member per week; superannuation 
benefit. 53d. per member per week; total 99d. per 
member per week. It will be seen that superannuation 
costs a much higher sum than the two other benefits, 
and it is a permanent cost as compared with the othere. 
But after all 54d. per week to insure 9a. or 10s. per 
week superannuation is not so high as is estimated for 
old age pensions by the State. The election of assistant 
— secretary has resulted in the return of Mr. 

er by 14,424 votes, as against 5144 for the other 
candidate. The council of the society has caused to 








be drawn up a brief statement by the solicitors as to 
how to proceed in obtaining compensation for acci- 
dents under the provisions of the Compensation Act, 
which statement is printed in the report for the guid- 
ance of members. the levies to be paid in the quarter 
amount to 2s. per member as follows: Superannua- 
tion, 1s.; affiliation to the federation of trades, 6d.; 
benevolent fund, 3d.; and accident fund 3d. A report 
is given of the exclusion of a member “for chronic 
malingering.” He is said to have had a ‘‘long-con- 
tinued disinclination to work,” a disease which is 
well-nigh incurable. In the organising district dele- 
gates reports a reference is made to the agitation on 
the question of weekly pays in the Glasgow district, 
and also to the large amount of overtime made, extra 
hours for five nights in the week having been worked 
in Paisley for two years past. An effort is being 
made to put a stop to it. Reference is made to the 
wages question on the north-east coast, but matters 
are in abeyance. The same question has arisen at 
Keighley, Low Moor, Wakefield, Lincoln, Widnes, 
and some other places. The movement is carried on 
by negotiation. Similar action has been taken in the 
South Wales districts, the claims for an advance are 
generally under consideration. 





The report of the Boilermakers and Iron Ship 
Builders states that ‘‘from several districts comes 
the good news that work is still plentiful,” but it adds 
that ‘‘ the shipbuilding returns from various districts 
show a large decrease in the amount of tonnage 
launched during the year, as compared with the five 
months of 1899; and what is, perhaps, of greater 
moment is, that there has been a dearth of new orders 
booked during the same period.” It is evident, from 
the tone of the remarks on the facts given, that there 
is a fear lest a decline should set in, unless there is an 
impetus by the cessation of the war in South Africa, or 
from other causes. It is encouraging to find that 
‘‘full squads of riveters are still wanted in several 
yards upon the Clyde,” and also that ‘‘ full squads are 
wanted at Belfast.” Messrs. Palmer and Co., of 
Jarrow-on-Tyne, are also in want of riveters; and the 
Great Western Railway Company require hands in 
their locomotive shops at Newton Abbott, South 
Devon. This shows that employment is still good. 
The returns as to the number on the funds show a 
substantial decrease from 2919 in the previous month 
to 2517, a decrease of 402. Of the total, the number 
on donation benefit was 479, a decrease of 198; members 
signing the vacant book 161, increase 14 ; cards granted 
19, increase 9. The number on sick benefit was 1277, 
decrease 175; and on superannuation benefit 581, de- 
crease 35. The membership increased by 166, after 
allowing for deaths and exclusious. The attention of 
district auditors is called to the question of home 
donation, and to the instructions sent to the branches 
to prevent idlers coming on the funds when work is 
obtainable. A vote has been taken as to the return of 
a member’s ‘‘ bonus,” that is, accident benefit which 
he gave up in the hope of being able to re-start work, 
but he became incapacitated, and then reapplied for 
compensation. The matter had to be referred to the 
members, with this splendid result: For the return of 
the bonus, 26,850; againt it, 1 only. The members 
know how to appreciate an honourable action. 





The dispute at the docks in London has developed 
into a general strike, such being officially proclaimed 
on Friday in last week, by a circular extensively 
posted around the docks and wharves, to the following 
effect : ‘* This is to call upon all port workers on or 
about the River Thames, docks, and wharves to at 
once cease work in support of the following claims: 
‘*], Full recognition o the trade unions. 2, A general 
port rate of 8d. per hour for day work, and ls. per 
hour for overtime. 3. The formation of a conciliation 
board. (Signed), Ben Tillett, Harry Orbell, Tom 
Mann.” The Dockers’ Union has thus recognised the 
strike officially, although it was not consulted as to 
the original dispute, which did not involve an increase 
in wages. 

A conference of the representatives of the various 
unions, such as the Dockers, Thames Steamship 
Workers, Lightermen, Carmen, Gas Workers, Labour 
Protection League, &c., met on the day previous to the 
publication of the notice, when the position of affairs 
was discussed. No decision seems to have been 
arrived at as to joint action at that meeting, though 
the issue of the notices was known to the delegates 
present. Up to that time there was no increase in the 
number on strike, but the issue of the notices changed 
the situation. 

The Shipping Federation has been busy getting men 
to fill the places of those on strike. The officials of the 
union state that some men who came up from Ipswich 
were induced to return home without accepting work. 
The statement that labourers were being imported from 
Holland is denied by the owners of the vessel in which 
they were said to have been embarked. 





The position of the engineering trades throughout 
Lancathire shows little change; but, small as it is, it 


is for the better. Activity is well maintained generally 
in all branches, in so far as employment is concerned. 
The iron market in the Wolverhampton district has 
been somewhat unsettled, and prices have been weak 
as compared with the rates that have prevailed since 
the last quarter-day. But both the marked and un- 
marked bar makers hold pretty firmly to the quoted 
rates. Stocks are low, an deliveries are in arrear, 
owing to the recent holidays. Generally throughout 
South Staffordshire, East Worcestershire, and South 
Shropshire the mills, forges, foundries, and furnaces 
are running full time, and most branches continue 
very busy. 
In the Birmingham district the iron market has 
been — and rates somewhat easier, but bars, 
marked and unmarked, fairly maintain the quoted 
rices. There is little disposition to do any large 
usiness, in anticipation of the quarterly meetin 
which are approaching. It is thought that there will 
be no further advance, but it is scarcely expected that 
there will be any reduction in the present fixed rates. 
General employment has declined slightly. t 





A strike of some 4000 cotton spinners and card- 
room hands took place at the close of last week in 
consequence of the employers not coming into line by 
the concession of 5 per cent. and 10 per cent. respec- 
tively, as in South-East Lancashire. It is not 
— however, that the cessation of work will be 
or long. 

The strike of weavers against bad material was 
settled by the employers promising to attend to the 
grievances complained of. 

The coalminers in the Forest of Dean have received 
an advance in wages of 15 per cent. above the standard 
rates of the last four years. This advance brings them 
more into line with the rates paid in other districts of 
the Miners’ Federation. 

The St. Louis strike of tramway employés is re- 
ported to have ended in the defeat of the men, though 
no formal surrender has been as yet reported. The 
strike has be:n most disastrous in all respects. Its 
close was a tragic one; the leader of the strike, and 
president of the Labour Union, was assassinated on 
the 14th instant by a local public-house keeper, who 
was arrested. The strikers tried to lynch him, but 
he was protected by a strong guard. During the dis- 
turbances nine persons have been killed, six severely 
wounded, and 150 otherwise injured. Five women 
were stripped naked in the streets, and a good deal of 
property was destroyed or injured. It isa sad record, 
the saddest for years in the records of labour. 





The strike at Rio Tinto is reported to have ex- 
tended, no fewer than 10,000 are stated to be out, as 
compared with 6000 a week previous. No serious dis- 
turbances have occurred, but precautions are taken to 
keep the peace. The gendarmerie have been posted 
on the spot, and the aid of the military is assured if 
required. The men demand more wages and fewer 
hours of work. The miners there are underpaid and 
overworked in comparison with the same class of men 
in most other countries in Europe. 





Two London Labour delegates have b:en sent to 
America to convey the gift of a Ruskin Hall, in re- 
ciprocation of a similar act on the part of American 
workmen. 





_ Coat In GerMANy.—The imp>rts of coal into Germany 
in the first four months of this year were 1,939,141 tons, 
as compared with 1,634,985 tons in the corresponding 
period of 1899, showing an increase of 304,155 tons. The 
exports of coal from Germany in the first four months of 
this year were 5,203,152 tons, as compared with 4,437,442 
tons in the corresponding period of 1899, showing an 
increase of 765,710 tons. 





Socrety or Arts Mepaus.—The council have awarded 
the Society’s silver medal: to the following readers of 
pawn during the session 1899-1900 :—To D. EK. Hutchins, 

mservator of Forests, Cape Town, for his paper on 
‘* National Forestry” ; to Sir W. Martin Conway, M.A., 
for his paper on ‘‘Some of the Undeveloped Tees 
of Bolivia” ; to Edmund Wilson, for his paper on ‘‘ The 
Housing of the Poor”; to Professor R. W. Wood, for 
his paper on ‘The Diffraction Process of Colour Photo- 
graphy ” ; to Edwin Bale, R.1I., for his paper on ‘‘ Artistic 

pyright”; to Miss Halsey, for her paper on “Some 
Unfamiliar terpieces of the Italian School” ; to Pro- 
fessor W. M. Flinders Petrie, D.C.L., for his paper on 
‘* A National Repository of Science and Art”; to A. R. 
Colquhoun, for his paper on ‘‘ Russia, Persia, and 
Afg tan”; to Sir William Lee-Warner, K.C.S.I., 
M.A., for his paper on “‘Our Work in India in the 
gs Centu ” a > Christopher neers, F.LC., 
or his paper on “‘ The Cultivation, ufacture, and Use 
of Indigo—Position of the Industry in Todia”} to John 
vous. for his Paper on “Old and New Colombo”; 
to the Right Hon. Sir Charles Wentworth Dilke, Bart., 
M.P., for his paper on “‘ the Century in Our Colonies” ; 
to Cyril Davenport, for his paper on ‘ Niello Work” ; 
to Lasenby Liberty, for his paper on ‘‘ English Furni. 





ture.” 
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THE OPEN-HEARTH CONTINUOUS STEEL 
PROCESS.* 


By Bensamin TAcBot, Pencoyd, Pennsylvania. 

In September of last year the author was enabled to 
ut into practical work at the Pencoyd Steel Works, 
encoyd, Pennsylvania, a process for the continuous pro- 

duction of open-hearth steel, the results of which have 
been so satisfactory, both from a perce and theoretical 
standpoint, that they cannot, in the author’s opinion, fail 
to interest manufacturers generally. 

To-day two processes for the manufacture of steel stand 
pre-eminently before the world—the Bessemer and the 
open-hearth process. Both present certain advantages, 
and also certain disadvantages. The rapidity of the 
Bessemer is obtained only by a very large initial outlay, 
and by heavy waste of metal. The open-hearth, on the 
other hand, whilst giving a far ee yield per unit of 
metal employed, demands a much longer time, and, con- 
sequently, heavy labour charges. As usually carried out, 
the general practice in open-hearth working is to charge 
solid pig iron and scrap into the furnace, and although 
attempts have been made to charge the furnace with 
molten metal, it has been found that no great advantage 
attends this method of working, since no refining is accom- 
plished whilst melting down, as is the case when solid 


material is charged into the furnace. The rapid destruc- | 81 


tion of the furnace bottom has also been found in practice 
to militate against charging molten metal directly on to 
the hearth. Agaio, when solid material is charged into 
the open hearth, hours of valuable time are consumed 
before the furnace contains the necessary heat to enable 
the ordinary slag additions to be made in order to purify 
ed charge, and convert the metal into steel of the desired 
quality. 

In ordinary practice, when the bath of steel is finished 
the furnace is tapped and completely emptied, cooled off 
and repaired, and has to be heated up again before a 
fresh charge can be introduced to undergo the same cycle. 

It is this point of intermittent refining, and the neces- 
sity of emptying the furnace and operating over a wide 
range of temperature, that appears to be the one upon 
which great improvements are possible in the output of 
the metal obtained in open-hearth practice. 

Thus in the Bessemer, what is gained in time and 
labour is lost in yield; and the gain in yield in open- 
hearth practice is largely annulled by loss in time and 
cost of labour. Like all steel manufacturers, the author 
has given much time and attention to these questions, to 
see if it were not — to manufacture steel by some 
process which, while giving the continuous production of 
the Bessemer, should also give the — of the open- 
hearth. The process now at work at Pencoyd represents 
the results of his labours. To, in any way, approach the 
rapidity of Bessemer practice on the one hand, and the 
yield of the open-hearth on the other, the following con- 
ditions seem to be essential to success : 

1. The use of fluid metal from blast-furnace, mixer, or 
cupola, to avoid loss of time and oxidation by air during 
melting in the Siemens furnace, and to utilise the heat 
of the molten metal. 

2. The oxidation uf the metalloids should be effected 
entirely by means of solid oxides of iron, and not by the 
action of the air. 

3. Maintaining by some suitable means a large reserve 
of heat to keep the oxidising slags and metal in a fluid 
condition, and to insure the rapid removal of the metal- 
loids from the molten pig iron. 

In carrying out experiments on the refining of metal to 
remove the silicon and part of the phosphorus from very 
silicious iron, the author was nm pny | struck by the 
large amount of heat developed by the oxidation of 
the silicon, and the comparative immunity of the hearth 
from wear and tear, provided that the slag was never 
a'lowed to come in contact with the hearth, the 
latter being protected by a bath of metal, in other 
words, provided the bath was never emptied of metal. 
So impressed was he with these results that he deter- 
mined to try if he could not carry the process further, and 
so modify it as to produce finished steel continuously ; as if 
this could be shown to be feasible, he saw that he would 
be able to carry into practice the three conditions neces- 
sary for economic production which have just been enu- 
merated. In discussing this ‘idea with many practical 
open-hearth operators and managers, the universal opinion 
was that the hearth would be speedily wrecked. How- 
ever, whilst these opinions were discouraging, it was 
thought that they were based upon conditions which 
would not be encountered in the author's continuous 
method, as the following considerations will make clear. 

The great trouble with hearth and bottoms of furnaces 
which, a times, arises in ordinary practice, both acid and 
basic, is brought about primarily by the action of the 
slag, and not by the meta. If after considerable work 
the face of a basic hearth is examined, it will be found 
to be nearly of the same composition as the slag produced 
in the furnace. In course of time the impurities in the 
hearth so increase that it becomes less refractory, and 
cannot withstand the heat of the finished steel when hot 
enough to cast, and consequently holes are formed, and 
especially is this the case if molten metal be poured 
directly upon this softened hearth. To overcome this 
drawback, the 47 must be prevented from washing and 
impregnating the lower portion of the hearth every time 
the furnace is tapped. This can only be accomplished b: 
flowing the slag off from the surface of the bath throug 
@ slag-spout at the foreplate level. Such a method of 
working naturally suggests a tilting furnace, from which 
any percentage of metal or slag can be poured out when 
desired. The furnace should also tilt in both directions, 
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so that slag can be poured off from the opposite side to the 


metal. 
Influenced by these considerations, the writer devised 
the present method of working at Pencoyd, which is 
carried out as follows: The furnace in use is a basic-lin 
tilting furnace of 75 tons capacity. The pig iron to be 
converted has an approximate composition of : 
Carbon. Silicon. Sulphur. Phosphorus, Manganese. 
3.76 1.00 0.06 0.90 0.40 
Owing to the absence of blast-furnaces, this pig iron 
has to be melted in cupolas. The furnace should be 
charged on Sunday evening with about 50 per cent. 
molten cupola metal and 50 per cent. scrap, and this first 
<3 filling) heat is worked down to steel in the usual way. 
hen the bath is good finished steel, about one-third of 
it is poured off into aladle and cast into ingots. No slagis 
run off with the steel. After tapping off this one-third 
of the charge, oxide of iron, in a fairly fine state of 
division, is added to the slag, and as soon as this is 
melted about 20 tons of molten cupola metal are run in 
to replace the steel — out. An immediate very 
active reaction takes place, during the continuance of 
which the gas is cut off from the furnace. The reaction 
has all the characteristics of the Bessemer blow during 
the elimination of carbon, a large volume of CO being 
iven off, which immediately ignites and burns with an 
intense flame, the heat thus produced partly raising the 
temperature of the bath and partly being absorbed by 
the regenerators. After the metal has boiled vigorously 
for some 10 or 15 minutes, the slag, which is now almost 
deprived of iron oxide, is partly poured off, and the bath 
worked down into finished steel by the help of fresh 
additions of iron ore and lime. When the bath is ready 
one-third (or about 20 tons) of steel is cast, fresh slag 
additions are made, and another 20 tons of molten 
cupola metal run in as before. These operations are 


continued during the whole of the week, the furnace h 


being completely cngvet on the Saturday. The tap- 
hole is some few inches below the fore-plate level, so 
that no slag is taken in the steel ladle. This is arranged 
by stopping the hole sufficiently to prevent metal or 
slag working into it. When the furnace is ready to tap, 
it is tilted slightly, so that metal is above the tapping-hole, 
a bar is plunged through, and the metal always runs first. 
As soon as the desired quantity is obtained, the furnace is 
tilted back over towards the charging sids. This causes 
the level of the bath to fall well beneath the inside of the 
taphole, which makes it possible for the furnace-belper to 
dry and clean it rapidly, and plug it up without delay. 

hilst this is being done, the slag line is examined, 
gas is turned on, and whatever repairs are necessary are 
made by throwing raw dolomite, or limestone, mixed 
with 5 per cent. pitch or resin, on the banks at a space 
from 6 in. to 9 in. above the level of the reduced bath. 
The surface of the bath is very useful, as it prevents the 
repairing material, in a great measure, from rolling down. 
It acts as a floor or foundation, and tends to hold the 
dolomite in place. Whatever does roll down mes 
incorporated in the slag, and is beneficial. 

In an empty furnace much basic material rolls down 
into the bottom, where it is not required, and in many 
cases tends to fill up the hearth. 

About 3 hours 40 minutes is the 
two successive casts of steel at 
or 28 casts are usually made Be week, including the 
filling and emptying heats. number of charges, 
however, is obtained when starting with fluid metal on 
Monday night, as ae only one cupola which has to 
be repaired each week end, it cannot be got ready before 
Monday onmmne. Starting on Sunday night, either with 
cupola or blast-furnace metal, and working at the same 
rate as during the other part of the week, from 32 to 34 
charges would readily be obtained, increasing the output 
at least another 100 tons per week. It is not possible 
to give the actual consumption of fuel, as the furnace is 
worked from the main gas tube, which supplies several 
other furnaces. It is interesting to note that from 25 to 
33 per cent. less deoxidisers are required for the steel from 
this continuous furnace, than for the other furnaces, to 
give the same yaw. of manganese (from .40 to .50 
per cent.) in the finished steel. 

Many hundreds of heats and thousands of tons of steel 
have been made by this method with very satisfactory 
results, all grades of metal having been produced, from 
dead soft up to .40 carbon steel. The question of exces- 
sive wear to the hearth, about which many doubts were 
entertained, and upon which the practicability of the 
method depended, has never given the slightest trouble, 
the hearth being practically in as good a condition as 
when put in eight months ago. This proves that a heavy 
surface reaction of short duration is confined to the bath, 
and does not affect the bottom of the hearth. As might 
be expected, the smaller the percentage of liquid cast 
iron added, the quicker this addition is purified. The 
data obtained proves this conclusively, as the higher the 
temperature the quicker the purification. It also indi- 
cates that furnaces of 100 to 120 tons capacity are quite 
——, and would be easily handled. In fact, with 

igh-power gas, which does not require regeneration, this 
size will probably be s : 

It will thus be seen that the three conditions which the 
author considered necessary have been fulfilled. Liquid 
metal has been used without destroying the hearth, oxida- 
tion effected entirely by oxides of iron with concentration 
of the heat due to chemical action in the bath of metal, 
and also the heat developed by the combustion of the 
carbonic oxide evolved ; and these conditions, and the 
storage of a large reserve of heat to sufficiently assure the 
fluidity of both metal and slag, and mote rapid 
chemical action, are obtained by the simple expedient of 
maintaining a large bath of molten metal in the furnace, 
ever ready to receive fresh additions of molten furnace 


riod of time between 
encoyd, and about 27 





metal and oxidising reagents. The retaining of this bat! 

or pool of metal, in the furnace is the vited and ses | 
feature of the pone, and is the one upon which its 
success chiefly depends. It enables any grade of metal 


ed | to be successfully used, the percentage of such metal 


added at any one time being varied according to its com- 
ition, and it also enables any quantity of steel to be 
rawn off to suit the requirements of the mills at the 
rticular time. The high temperature of this large 
th rapidly raises the temperature of smaller liquid 
additions, melts the oxidising and basic materials added, 
and thus facilitates rapid chemical action, by which more 
heat is produced. It may be ed as bearing the 
same tion to the process as the flywheel does to an 
engine, or the accumulators to the hydraulic press, acting 
as a storehouse of energy, ever ready to give it out when 
required. In the ordinary open-hearth furnace, during 
the melting period, one-third of the carbon and practically 
the whole of the silicon and manganese are oxidised by the 
air during melting, and thus they are not available as re. 
ducing agents in the bath ; whereas in the process under 
consideration, the whole of these are available to reduce 
their equivalents of iron, and also the heat produced from 
their oxidation is practically concentrated in a very short 
8 of time, with an increase in temperature of the bath 
similar to that produced by their combustion in the Bes- 
semer converter. When it is remembered that, taking a 
metal with 3.5 carbon, 2.0 silicon, and 1.00 phosphorus, 
every 20 tons contains 14 cwt. of carbon, 8 cwt. of silicon, 
and 4 cwt. of —— it will be seen that both the 
reducing and heat-giving power of these constituents is 
not a mere piece of theory, but a practical fact. 

That this is so is clearly seen by the results obtained in 
actual practice. In reference to-the Tables on pages 833 
to 835, it will be found that the average yield extend- 
ing over six weeks’ consecutive working, has been more 
than 105, and that the percentage of added oxides, con- 
taining from 50 to 75 per cent. metallic iron, reduced, 
as been 25 per cent. by weight of the metal, whereas in 
ordinary open-hearth practice about 10 per cent. to 15 per 
cent. is the maximum which can be used. 

As regards the practical management of the furnace, 
and the a of repairs generally, a few words may 
now be added. 

meng niet years the tendency in open-hearth prac- 
tice has been constantly to increase the size and capacity 
of the furnaces, with the result that larger ladles, cran 
&c., have to be employed to deal with the pases | 
weight of the cast. Owing also to the length of time 
between each cast, the mills are not kept regularly su 
plied with ingots, being often unduly pressed immediately 
after tapping, and having to wait before the next cast 
can be tapped. One of the advantages of the process, as 
carried out at Pencoyd, is the regularity with which the 
mills can be ee with ingots, and the weight of the 
metal cast regulated in accordance with the requirements 
of the rolling department. 

With reference to the important question of scrap in 
connection with this method of working, solid scrap has 
been charged into the steel bath many times to observe 
whether any saving of time could be effected by diluting 
the carbon and phosphorus ; but its chilling effect was so 
pronounced that the heats could not be made as rapidly 
as when the impurities were eliminated by the usual oxide 
of iron additions. In fact, if it were possible to introduce 
the basic additions in a liquid condition rather than solid, 
the temperature of the bath would be appreciably bene- 
fited. It is probable that the present practice of charging 
furnaces with cold scrap, and melting this down in an 
oxidising flame, which results in a ~~ waste of iron, is 
wrong. The question has been put. What is proposed to 
do with scrap when using the continuous method? The 
answer is, if it cannot be dis: d of profitably, put all 
that is suitable through the blast-furnace. This is the 
most efficient melter we have, both as regards fuel and 
waste. The ge 4 will also be carbonised, and will become 
cast iron. In the large bath of pure metal stored, we 
have a more than efficient substitute for cold scrap, as it 
is standardised in quality, and is in liquid condition. | 

If, therefore, we can melt scrap, impregnate it with 
carbon for less fuel, and with less waste, than is now 
taken in een ry Poor oxidising it in the open-hearth fur- 
nace, it should be more economical to put it through the 
blast-furnace. By eliminating the carbon from this 
metal again, more oxide of iron can be reduced, and & 
better yield obtained, than if it were simply charged 
direct into the steel furnace in its decarbonised condi- 
tion. The period of time will also be saved to the steel 
department, which is now lost in charging scrap if 
detail, and waiting for its melting. This represents & 
serious loss in labour alone, as the leading men employed 
upon the furnace are skilled melters, cerging laces wages 
for refining metal. They may as well bo kept busy at 
this purification, rather than wait for hours before obtain- 
we satisfactory refining temperature. : 

ossibly many steel works’ managers may rather object 
to what may seem equivalent to writing their scrap down 
to pig-iron price ; but, after all, this is only a question 
of figures, and the actual value of the metal is not 
affected, whether it is melted in a blast-furnace cupola or 
open hearth, except in so far as one is a cheaper melter 
than the other. In cases, however, where it may not be 
advisable or convenient to melt in a blast-furnace, one oF 
two ordinary fixed Siemens furnaces working 75 to 80 el 
cent. scrap, by which means four to five heats cap cal 
obtained from each furnace in 24 hours, will readily de th 
with all the scrap produced. In all Siemens works, W! oh 
exception of large plate mills, the difficulty is not so mu 
to deal oe scrap as ——— — ed po 
reasonable price, to enable 20 to 25 per cent. 
in the open hearth. No doubt this is especially felt at 
present prices. Y : 

In some cases it may be found convenient to establish 
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TABLE “A. 
CHARGE, ANALYSIS OF METAL. ANALYSIS OF SLAG. 
Weight : Manga- Man- 
Heat : Lime- Reac- Phos- | Man- Metallic Phosphoric 
No. Time. NaME OF SAMPLE. es Scale. | Ore. | Cinder. sean: — tion, | Carbon. Sulphur phorus. | ganese. Silicon. | “Tron. Silica. Anhydride. nnae 
a.m. Ib. Ib. Ib. Ib. Ib. Ib. per cent/per cent|per cent per cent/per cent) per cent. |per cent} percent. | per cent 
131 8.00 yg 3D me tas in re = 
hea $e oe 5% ae Poe aa ¥¥ 4.26 os “s 11.86 14.41 9.76 7.40 
132 8.30 | Char, tg <4 2000 700 
9.15 Bath Satere first metal addition . "| 107,000 r <3 Ss ca 0.06 0.046 0.027 0.09 0.009 
0.15 | Slag ditto aig oe ne a re me 2.990 <3 Pe 25.14 9.50 6.85 
9.20 | Charged first cupola —_ 15,100 ie as ies 3.76 0.0€6 0.668 0.36 1,220 
Calculated mixture . ; ‘0 SA ale a ae 0.52 as 0.106 vi 0.1659 
9.30 | Bath after reaction . +s --| 122,100 ie Good | 0,33 0.054 | 0.047 | 0.13 0.014 
Percentage of reduction |: ‘ oe es i 36 vs 56 o 91 
9.80 | Slag after reaction .. ae Ae Bis oe pa 4.020 ee ee 15.91 14.13 9.21 
9.85 | Charged << es aa as x 1000 2000 1500 
10.15 | Bath before second metal addition! 122,100 ee a oe 0.08 0.058 0.023 0.09 0.014 
10.15 | Slag ditto - +4 “a ee ae 3.790 et ee 17.63 14.63 8.68 
10.20 | Charged second cupola metal 16,900 * 3.76 0.058 | 0.680 | 0.36 1.840 
Calculated mixture . R = RS a wg ae oe es 0.53 oS 0.103 $6 0.174 
10.30 | Bath after second reaction. «+ | 139,009 ne ah ok ve i 0.39 0.056 | 0.061 0.09 0.020 
Percentage of reduction : “ee ‘is “ Ay a e 26 ~— 41 we 88 
10.30 | Slag after second reaction. . os x eo ee a 3.810 as a 16.70 15,25 8.73 
noon 
12.00 | Tapping slag left in furnace from 
- .m, heat 253 ° ie o s ae a - 2.960 s oe 17.19 10.27 6.78 8.69 
254 12.25 arg = se - z +a 3800 
12.50 | Bath before first metal addition ..| 65,000 “ 0.05 0.041 | 0.016 | 0.12 
12.50 | Slag ditto os ss ba a 1.320 ee ea 39.74 4.72 3.62 
12.55 | Charged first cupola — +--+} 16,000 3.55 0.033 | 0.748 | 1.25 0.59 
Calculated mixture .. ‘ Ee Ne 0.74 ng 0.161 
1.05 | Bath after firat reaction 81,000 0.41 0.040 0.049 0.18 
Percentage of reduction A 45 ah 68 
1.05 | Slag after first reaction .. : = + as oa 8.980 « 7 20.24 11.13 9.12 
1.15 | Charged ne 2000 ae 1590 
1.35 | Bath before second metal addition 81,000 Ss oe . 0.39 9.039 | 0.046 0.19 
1.35 | Slag ditto os if : a om 2 700 ee a 23.82 8.27 6.19 
1.40 | Charged second cupola metal ..| 15,900 ; 3.50 0.049 | 0.656 1.30 0.32 
Calculated mixture. . re e : 0.90 ae 0.146 
1.50 | Bath after second reaction 96,900 ai 0.55 0.043 | 0.067 | 0.20 . 
Percentage of reduction = a 2 ° af 39 oF 54 
1.50 | Slag after nes reaction a oe eo ‘a ve i - 5.22 eS a 13.85 12.80 11.96 
2.00 — s we 2700 te 1400 
2.50 Ditto . se oe ee oo oo ee 1450 
3.00 Ditto . “ es 400 
8.20 | Bath before third metal addition 96,900 os 0.06 0.041 0.019 0.15 
3.20 | Slag ditto ES or i re 3 ee 25.79 
3.30 | Charged third cupola wae 3,300 3.50 0.049 | 0.656 | 1.30 0.32 
Calculated mixture. . se i 0.17 on 0.040 , 
3.45 | Bath after third reaction . --| 100,200 0.07 0.083 | 0.016 | 0.17 
Percentage of reduction .. : iG 59 bye 60 
3.45 | Slag nag 9 reaction .. + ee = a a fe “P «s ee oe a 18.82 
3.50 | Tapping s ne if a: a me a aa ie 3.440 tte ‘a 18.69 9,38 7.88 7.68 
3.50 | Finishing ris ‘(ladle ‘test) ‘ +e oe 0.14 0.088 | 0.020 | 0.62 
am. 
263 9.50 | Ta _ sl: - in oe from 
pie 563 ad ° oe ee on os 4.350 ee ary 13.51 11.01 9.98 7.76 
2¢4 | 10.20 Charted a 4200 
11.00 | Bath before first metal addition | 90,000 re 0.06 0.046 | 0.019 | 0.08 
11.00 | Slag ditto . “4 ai «e 2.060 rm ne 33.28 6.30 4.70 
11.05 | Charged first cupola metal 15,800 8.80 | 0.059 | 0.836 | 068 | 0.47 
Calculated mixture . ; ea ne 5 a va 0.62 + 0.142 
11.15 | Bath after first reaction --| 105,800 ae oe Good 0.34 0.051 0.057 0.13 
Percentage of reduction .. ‘ y- ve S at a 45 ee 60 
11.15 | Slag after first reaction .. es as on we oe oe ee 4.770 a és 14.98 12.68 10.94 
11.25 | Charged oa 2500 1700 
1145 | Bath before second metal addition 105,800 ee ~! se oe 0.08 0.044 | 0.025 | 0.12 
11.45 | SI ditto 3 eee = = ae ‘ a 4.060 tie se 21.74 10.21 9.30 . 
11.50 | Charged second a metal 14,800 es ie oe Ws 3.80 0.056 | 0.864 | 0.60 0.34 
Calculated mixture . fe os sh Yr os 0.54 i 0.128 
ncon 
12.00 | Bath after second reaction -| 120,600 Good | 0.35 0.052.| 0.069 | 0.14 
Percentage of reduction .. oe va me a ea wa xe 35 ee 46 
12.00 | Slag after second reaction.. ed os Se < be ae od 4.820 is am 18.42 11.£8 11.05 
.m. 
12.05 | Charged os ee ee ° 3 2700 oe 1700 
12.60 a s8 ow PT ee ; oF oe oe 400 
12.50 | Dit end . 1400 
120 | Bath tiie third metal addition | saan ss a os 0. 0.046 | 0.021 | 0.12 
1.20 | Slag dit €) : 5 ; eR a 3 re a 21.60 
2.05 | Charged third » Ae metal ../ 5,C00 R 3.80 0.056 | 0.864 | 0.60 0.284 
Calculated mixture.. os a és é ie 0.21 os 0.055 
2.15 | Bath after third reaction ee -| 125,600 a . 0.06 0.642 0.028 0.16 
Percentage of reduction .. ee is ; oa co oe sv 71 a 49 
2.15 | Slag se tg reaction .. ee ; ee ¥ a ie “a “3 pe ie és 18.03 
2.15 Tapping * “4 ve Me 4S sy aa e? 4.14 ed ms 15.87 | 11,42 9.49 811 
2.15 Finjehed nt (dadle ‘test) : eo R ne aa oe oe 0.14 0.038 0.030 0.39 
a.m. 
284 9.30 | Tapping sla _ - — _— 
ne cat 284 ss o - ¥ 5.790 ce xs 10.49 11.68 13.26 7.00 
285 10.00 ona oo 3600 
10.85 | Bath before first metal addition. 90,000 a 0.06 0.051 | 0.026 | 0.08 
10.35 | Slag ditto ae “a y ee 4.120 Be a 25.57 8.68 9.44 
10.40 | Charged first Soak metal 23,700 ie 3.80 0.082 1.012 0,26 0.18 
Calculated mixture.. ‘ ee as aa is x a se es 0.84 an 0.226 
10.48 | Bath after first reaction «+ | 113,700 os a oe os Ra iia 0.49 0.053 0.132 0.15 
Percentage of reduction .. oe oe e 4 - + ee ; 42 s 42 
10.48 Slag —_ first reaction oe os om ee an on ive 7.180 a ee 11.87 12.10 16.45 
10.50 | Chai — ae an 2200 ala 1440 
11.05 | Bath before second metal addition 113,700 * ; on Pee 0.38 0.056 | 0.111 | 0.14 
11.05 | Slag ditto si a ee 2 ss is 7.440 ; : 10.39 12.62 17.05 
11.10 | Charged second cupola metal 12,000 e 3 3.80 0.065 | 0.980 | 0.43 0.25 
Oalculated mixture.. as ea ca : na es 0.70 =é 0.194 
11.17 | Bath after second reaction ++] 125,700 ‘a os “3 0.71 0.057 | 0.144 | 0.14 
Percentage of reduction .. eae - fs - ée .. ee 21 
11.17 | Slag after second — ie Rr pa 6.790 i 4 10.71 12.32 15.56 
11.20 | Charged : ; 2500 | 2250 
p-m. 
1.00 | Ditto Sort aa ee ie : 1160'| «. 1000 
1.10 | Ditto Ssetis = Sms al co Ly , oe e a 800 
2.00 | Bath before ies metal addition} 125,700 : : 0.07 0.025 | 0.035 | 0.17 
2.00 | Slag ditto rer abi : ae is as A ay 5 13.95 
2.05 | Charged third cupola metal 8,000 < : 3.80 0.065 | 0.980 | 0.43 0.25 
Calculated mixture .. és nee me 7 0.16 x 0.058 
2.10 | Bath after third reaction -. | .| 128,700 * 0.11 | 0.083 | 0.041 | 0.18 
ess Seg after third rescton : J za a at 31 < 29 iiee 
. reaction 6 oe js 4% aE <i Py" - y . 
2.10 | Tapping slag ; ‘ - e ye 5.250 | .. by 11.81 | 11.55 12.03 7.83 
ont ed heat (ladle test) -. 0.16 | 0.060 | 0.0386 | 0.50 
895 | 10.20 | Tapping slag left in 
Heat 506 igs one i. 5.250 14.29 | 11.70 12.03 5.12 
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TABLE “A”—(continued). 
CHARGE. ANALYSIS OF METAL. ANALYSIS OF SLAG. 
| i 
~ | Weight . Manga- m. % : Man- 
Heat m Lime- Reac- | | Phos Man eve Metallic Phosphoric 
| Time NAME OF SAMPLE. - ol Scale. | Ore. | Cinder. gtone. — tion, | Carbon. |Sulphur phorus. | ganese. Silicon. iron. Silica. Anhydride. ganese 
a.m. Ib. Ib. Ib. lb. Ib. Ib. |per cent|per cent|per cent|per cent|per cent} per cent. |per cent); percent. | per cent, 
306 11.00 | Charged > peat Siw. Wi dee 3800 
| 11.30 | Bath before first metal addition..| 95,000 ée ; 5 0.06 0.053 | 0.045 | 0.06 
| 1130 | Slag ditto ee ° ° e as os 1.820 a i 43.37 5.18 4.17 
| 1135 | Charged first cupola metal . | 14,000 "1 ; > 3.€0 0 052 0.976 0.24 0.36 
| Calculated mixture .. ‘ ae a 5 : “a 0.54 0.165 
| 11.46 | Bath after first reaction .. ..| 109,000 . se " Good 0.11 0.0°2 0.062 0.06 
| Percentage of reduction .. ‘ e. " ; ‘ ii 80 oe 62 
| 11.45 Slag after first reaction .. ¥. a r a ae 4.720 21.17 11.22 10.82 
| noon 
12.00 | Bath before second metal addition) 109,000 . ve = ° 0.07 0.057 | 0.049 | 0.05 
12.00 | Slag ditto oe . 2300 1300 . on oo 4.290 oe 23.16 9.95 9.83 
.m. 
12.05 | Charged second cupola metal 17,200 : | 8.80 0.057 1.°04 | 0.26 0.35 
Calculated mixture. . A ee . : ns 0.60 me 0.180 
12.20 | Bath after second reaction - | 126,200 ° ‘ Fair | 4030 0.052 | 0.111 | 9.08 
Percentage of reduction ‘ ee ~ <, ° oa 43 os 33 
12 20 | Slag after second reaction bas as Se “ 5.430 18.05 12.08 12.45 
12.25 | Charged oo eo oe a 2300 2700 
219 | Ditto ee ae os an oe - ee 400 
2.55 | Bath before third metal addition | 126,200 + “e 0.07 0.049 | 0022 | 0.08 
2.55 ag ditto we oe me - ne a os 21.54 
8.00 | Charged third cupola metal 6, 100 Ss 8.80 0.057 1.004 | 0.26 0.35 
Calculated mixture. . es ; ox | a 0.24 - 0.067 
8.10 | Bath after third reaction .. .. | 182,300 | Good 0.07 0.047 0.030 0.10 
Percentage of reduction a | | ~ 71 an 55 
8.10 | Slag after third reaction .. “a | | a * . 16.28 
3.15 | Tappingslag.. ..  .. * iS 5.350 w x 18.39 10.94 12.26 5.54 
3.15 | Finished heat (ladle test) .. 0.14 0.050 | 0.038 | 0.45 
a.m. | 
407 9.00 | Tapping slag left in furnace from 
heat 407... ee ee es ee wy koe 4.430 eo 9.63 14.65 10.15 10.84 
408 9.25 | Oharg is bag). pt 4000 
9.50 | Bath before firstmetal addition ..| 120,000 Pe - c= ; 0.06 0.054 | 0042 | 0.14 
9.50 | Slag ditto ee 56 : ~ sé 2710 a a. 30.00 8.96 6.20 
9.55 | Charged first cupola metal 16,400 ‘ ee 3.80 0.032 0.848 0 82 0.79 
| Calculated mixture. . = ee * a 0.51 ee 0.139 
10.10 | Bath after first reaction 136,400 “= Good 0.25 0.053 | 0.067 | 0.18 
Percentage of reduction oa ss aA 61 ‘6 52 
| 10.10 | Slag after first reaction os - > oe 5400 9.85 15.42 12.39 
10.15 | Charged - ea a a ox 2200 He 1500 | 
| 10.35 | Bath before second metal addition) 136,400 is oy 3% a 0.12 0.060 | 0.059 | 0.15 
| 10.35 | Slag ditto oe ‘ ae ™ - - 5.330 se ow 9.82 14.64 12.22 
| 10.35 | Charged second cupola metal 16,900 “a = Good | 3.80 0.032 | 0.848 | 0.82 0.79 
} Calculated mixture. . be me ree ee ms 0.53 $5 0.346 
10.50 | Bath after second reaction 153,300 Ses ae 0.47 | 0.051 | 0.098 | 0.17 
| Percentage of reduction .. o. i. . 11 . 33 
10.£0 | Slag after second reduction eS, a ae 4.820 12.50 13.69 11.05 
| 11.00 | Charged a a St 2200 1£00 ‘ 
noon 
| 12.00 | Ditto ee 500 
p.m. | 
12.35 | Ditto ee ee ee as - | 150) se | 900 
1.05 | Bath before third metal addition | 153,300 ar ~ ve 0.06 0.051 0.034 0.17 
1.05 | Slag ditto oe | os ie es as as 14.22 
| 1.10 | Charged third cupola meta 2,900 3.80 0.032 | 0848 | 0.82 0.79 
Calculated mixture. . = on 0.13 <6 0.049 
1.15 | Bath after third reaction .. 156,200 0.09 0.050 0.034 017 
Percentage of reduction Me 31 ss 39 
1.15 | Slag after third reaction “<< ‘ st 13.46 
1.30 | Tapping slag .. > PF ‘ees e ‘as 4.160 os 14.96 12.78 9.54 11.26 
130 | Finished heat (ladle test) .. 6 ee a ae 0.13 0.054 | 0.085 | 0.44 
REMARKS. 
805 9.45 | Bath before third metal addition | 104,000 ; Bath hot enough to tap 0.06 0.051 | 0022 | 0.06 0.012 
9.45 | Slag ditto oe ° oe os oe ae oe a> oe 4.440 eo ee 22.42 8.80 10.18 
9.50 | Charged third cupola meta! 9,300 ee Finished pouring 9.54 p.m, 3.80 0.065 | 0.992 | 0.36 0.470 
| Calculated mixture. . sa nf ‘ =a oe - me = 0.37 v3 0.102 ion 0 049 
9.56 | Bath after third reaction .. 113,300 Bath hot enough to tap 0.13 0.018 | 0.053 | 0.10 0.010 
Percentage of reduction .. ete - oe oe 65 ie 48 ie 80 
9.56 | Slag after third reaction .. - ve o 5.71 12.48 11.41 13.08 
10.00 | Charged be ve ‘> 800 
10.20 | Finished heat (ladle test) .. a. 0.14 0.C56 0.041 0.36 
Heat 254. Lb. Heat 264. Lb. Heat 285. Lb, Heat 306. ee |. Heat 408. Lb. 
Weight of ingots produced 37,405 Weight of ingots produced.. 39,100 Weight of ingots produced... 39,085 Weight of ingots produced .. 37,410 Weight of ingots produced .. 38,650 
a scrap produced 1,200 > scrapproduced.. 1,850 ,, scrap produced . wees scrap produced .. 745 is scrap produced 1,270 
Total weight of heat +» 88,605 Total weight of heat +. 40,950 Total weight of heat 39,955 Total weight of heat 38,155 Total weight of heat 39,920 


Time from commencement of charg 
to tapping of heat, 2h. 55 min. 



















































































to tapping of heat, 3 h. 10 min. 





TABLE “B.” 


to tapping of heat, 3h. 40 min. 





First Liquiv Mera Appition, | 


Heat 
Number. 





132 
254 


285 
305 


408 


a — 


the steel furnaces. Ir e 
Bessemer practice will be very suitable. 


Calculated 








: Per Cent. | 

Mixture. Analysis. | Reduction. 
— : 
a;pnj/a;pia | pe. 
——|—— ——} nen 

p.c. | p.c. | p.c. | p.c. | p.c. | p.c. 
0.52 | 0.106 | 0.33 | 0.047| 33 | 56 
0.74 | 0.161 | 0.39 | 0.046) 47 | 72 
0.62 | 0 142) 0.84 | 0.057 | 45 | 60 
0.84 ene 0.40 | 0.182) 42 | @ 
* | - - * ** * 
0.54 | 0.165 | 0.11 |¢.062/ 80 | 62 
0.51 | 0.139} 0.25 | 0.067) 51 | 52 


Sxconp L 


Calculated 
Mixture. 





1QUID METAL ADDITION. | 
| 


Turrp Liquip Meta AppiTION. 





Per Cent. | Calculated 









































| Per Cent. 





Analysis. | Reduction. | Mixture. | A®*!y8i8- | Reduction. 
Jao Se (ees Wem: ke pe 
oilrptijalelale Jajrpja |p. 
p.c. | p.c. .C. .c. | p.c. | p.c. | p.c. 2c. Cc. | pc. 
muetetei i tied 
0.55 6.067; 40 55 | 0.17 | 0.040 0.07 | 0.016; 59 60 
0.35 | 0.069/ 35 46 | 0.21 | 0.055 | 0.08 0.028; 71 49 
0.71 | 0.144 =< 21 | 0.16 | 0.058) 0.11 | 0.041) 381 29 
ee eee Ss .. | 0.87 |0.102/| 0.13 | 0.053; 65 | 48 
0.34 O.111| 43 38 0.24 | 0 067 | 0.07 | 0.030; 71 | 55 
0.47 (0.098) 11 33 0.13 | 0.049 009 | 0.084) 31 30 

| | | 1 











of liquid metal between the blast-furnaces and | would be purer and hotter, and so would expedite com- 


If the metal | this will 


In this event.the usual mixer used in | plete purification. It is not anticipated, however, that 


be necessary except in special cases, as one of 


stored should be very silicious, it might be better to per- | the advantages of the process is the ease with which it 
form a certain amount of purification whilst being held. | lends itself to the production of steel from blast-furnace 


This vessel could then be a furnace, 
an oxidising slag could be carried, which would 


basic lined, so that | metal of irregular composition, owing to the large extent 


have a/| to which the impurities are reduced by dilution as a 


rb 


refining influence upon the liquid metal added from time | from oxidation. Thus, assuming that 20 tons of molten 
i cent. of silicon were teemed 


to time, 


iron containing 3.0 


This preparatory furnace would quicken the operation in | Into the bath of 40 ‘ons of molten finished steel, the silicon 
the finishing furnace, for if the silicon were practically | by mere admixture would be reduced in the resulting 
eliminated, and the carbon somewhat reduced, the metal ' metal to 1 per cent., which is not an abnormal percentage 





ing Time from commencement of charging Time from commencement of charging Time from commencement of charging Time from commencement of charging 
to tapping of heat, 3 h. 25 min. 


to tapping of heat, 3 h. 25 min. 


for basic Siemens work, and, as this would be almost 
immediately oxidised, the seomewhat silicious slag could 
be flowed off before it would have time to seriously attack 
the banks of the furnace, even if sufficiently acid to do 
so. This continuous method should certainly be worthy 
of the consideration of acid open-hearth steel manufac- 
turers, even if they discarded the acid lining, and took 
up the basic, which lends itself so satisfactorily to the 
process. Acid bottoms gave way to the basic in uddling, 
and there is apparently no reason why history should not 
repeat itself in the case of steel. : 

n this age, when on the one hand the difficulty of 
obtaining hematite ores which will produce a pig with 
less than .05 per cent. of phosphorus is becoming greater 
and greater, and on the other hand a are more 
stringent than ever in insisting upon low phosphorus 
material, the adoption of this process with a basic lining 
would enable all those ores just outside hematite limit to 
be used, and the steelmaker might with absolute certainty 
depend upon a finished steel produced with under 0.03 per 
cent. phosphorus ; when using hematites, iron of present 
grade, say under .06 hes of phosphorus, still lower 
results would be possi oer : 

The highest desideratum of any lining is to be passive, 
whilst the metal it holds is under treatment, and when 
this result is obtained with a basic hearth, it should be 
used even if the pig metal is sufficiently pure not to 
require dephosphorising, tye the steel is made at 
a less cost. Theattached Tables (Table A extending over 


two pages) give the history of various heats an ae | 





They attempt to give a record of materials ch 
and time consumed in purification, 
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TABLE “C.” 






























































TIME. | CHARGES. PRODUCTI. ANALYSIS. 
Com- ‘ Cold : Man- Ferro- | g; Per 
Heat Finished | Heat Hours in ; Liquid Iron . Lime- Silico- Phos- | Manga- 
No. andes. Charging.| Tapped. | Furnace. Rs § Metal. |S°FP-! Ore, = Cinder. |Scale.| stone. wenee spiegel.| 180ts. | Scrap. bm ma Carbon. |Sulphur} phorus. nese. 
bh. m. Ib. Ib Ib, Ib. Ib. Ib. Ib. Ib. lb. Ib Ib. Ib. lb, [per cent/per cent/per cent) per cent 
243 | 6.00 p.m.| 5.50 a.m./ 8.00 a.m.j| 14 0 3,000} 58,000 | 49,300} 8,000 ae er ee 4,50 300 100 51,590 | 2,100 oe 0.17 0.046 | 0.0383 | 0.52 
244 | 9.45 a.m.| 2.30 p.m.| 3.00 p.m. 5 15 400 44,500 ee 8,000 ore 3,000} 4,500 140 75 34,605 | 1,950 oe 0.14 0.047 0.071 0.42 
245 | 4.35 p.m.) 8.16 ,, 8.35 ,, 4 05 500 40,800 7,060 re 3.690} 4,500 125 75 36,595 800 ie 0.17 0.061 0.075 0.55 
246 | 9.45 ,, 1.30 a.m.| 1.45 a.m. 4 00 5c0 31,300 4,500 ye: 3,500} 4,500 125 75 35,225 900 e 0.16 0.046 0.058 0.56 
247 | 2.15 a.m. 6.30 Sf a- 4 00 600 33,700 4,500 on 8,550} 4,500 140 75 38,500 | 3,100 a 0.14 0.038 0.063 0.52 
218 | 8385 ,, |12 26 p.m./12.45 p.m. 4 10 800 800 5,000 409 3,500} 4,500 140 75 36,240 950 a 0.16 0.050 0.050 0.42 
249 | 1.45 p.m.| 5.50 ,, | 6.05 ,, 4 30 500 37,500 5,000 400 3,500} 4,500 125 75 36,450 | 1,150 ae 0.12 0.061 0.073 0.48 
250 | 7.15 ,, {10.30 ,, {10.50 ,, 3 35 500 34,100 5,000 500 3,500} 4,500 125 75 36,825 | 1,000 es 0.12 0.053 0.033 0.42 
251 |11.30 ,, 2.45 a.m.| 3.00 am. 3 20 500 33,100 5,000 500 ‘ 3,500} 4,500 125 75 37,345 | 1,500 0.12. 0.054 0.045 0.49 
252 | 4.00 a.m.| 7.10 ,, | 7.45 ,, 3 45 38, 3,800 400 ° ea 4,500 140 75 37,730 | 2, 0.16 0.046 | 0.035 | 0.44 
258 | 8.50 ,, {11.40 ,, [12.00 noon 38 10 600 34,900 2,000 400 8,000 | 3,000) 4,600 140 75 37,625 | 2,200 0.19 0.040 0.034 0.57 
25¢ (12.55 p.m.| 3.30 p.m.| 3.50 a.m. 2 55 600 34,400 2,000 400 ee 3,800; 4,500 140 75 37,405 | 1,200 0.14 0.038 0.020 0.52 
255 | 4.85 ,, | 7.00 ,, | 7.15 ,, 2 40 500} 31,800 5,000 is ns 8,50.| 4,500] . 125 75 385 900 0.10 | 0.046 | 0047 | 0.34 
256 | 835 ,, {11.20 ,, {11.40 ,, 38 15 5CO 42,700 2,000 ae 5,000 “e 4,500 126 75 38,150 850 0.14 0.055 0.071 0.57 
257 |12.45 a.m.| 3.40 a.m.} 4.00 a.m 3 15 500 40,500 2,000 oe 5,000 | 3,500) 4,500 125 75 37,935 | 1,150 013 0.058 0.060 0.56 
258 | 5.00 ,, 8.80 ,, | &50 ,, 3 50 600 37,300 6,000 ‘i me ae 4,500 140 75 37,155 | 2,400 0.38 0.057 0.072 0.58 
259 | 9.55 ,, 1.30 p.m.} 1.45 p.m 3 50 600 34,200 300 400 5,200 | 3,600) 3,900 140 75 ,930 | 1,750 0.14 0.036 0.028 0.54 
260 | 2.50 p.m.} 7.00 ,, i a 3 50 600 40,600 2,000 500 4,600 | 3,500) 4,500 125 75 35,655 800 0.19 0.055 0.047 0.53 
261 | 830 ,, {12.41 a.m./ 1.00 a.m 4 30 600 40,900 2,000 500 5,000 | 3,500} 4,500 125 75 2,200 0.19 0.057 054 0.55 
262 | 2.05 a.m.| 5.20 ,, | 5.85 ,, 3 30 600 35,700 6,000 500 aa 3,500} 4,500 125 75 37,775 | 2,050 0.16 0.045 0.060 0.54 
263 | 6.30 ,, 9.35 ,, 9.50 ,, 8 20 600 38,300 ake 400 5,000 | 3,500) 4,600 340 75 37,205 | 1,900 0.15 0.040 0.027 0.53 
264 |11.50 ,, 2.03 p.m.| 2.15 p.m 3 10 1,000: 35,600 2,700 400 2,500 | 4,200) 4,800 140 75 39,100 | 1,850 0.14 0.038 0.030 0.39 
265 | 3.20 p.m.| 7.20 ,, 8.10 ,, 4 b0 600 41,100 4,600 400 ae 3,000; 4,800 125 75 38,590 | 1,100 0.13 0.036 0.034 0.46 
266 | 9.15 ,, |12.05 a.m.|12.25 a.m 3 10 €00 35,900 5,000 400 5,000 | 3,590) 4,500 125 75 38,090 | 1,150 0.16 0.034 0.063 0.55 
267 | 1.26 a. 5.00 ,, 5.25 ,, 4 00 600 38,400 1,000 400 5,000 | 3,000} 4,500 126 75 33,530 | 1,100 0.16 0.042 0.052 0.50 
268 | 6.24 ,, | 935 ,, 9.50 ,, 3 25 €00 36,700 5,000 400 <e ee 4,500 330 100 62,170 | 4,850 0.16 0.042 0.035 0.48 
269 |11.20 ,, [12.45 p.m.| 6.45 p.m 7 2 800 60,000 9,000 500 ee 5,000} 6,300 330 1.0 66,675 | 1,000 0.17 0.051 0.041 0.61 
270 | 6.45 p.m. ve 7.30 4, 0 45 1,000 os ee ¥ af &e oe 1,000 330 100 52,510 | 4,200 0.14 0.049 0.055 0.44 
399 | 6.00 p.m.|10.15 p.m.| 9.30 a.m 15 30 1,300 95,700 | 22,750) 1,580 1,250 9,500 ee 1,500 146 60 41,780 | 1,250 0.13 0.059 0.051 0.36 
400 |11 20 a.m.| 4.00 ,, | 4.15 p.m. 4 55 1,300 38,600 eis 4,800 800 os 3,200} 4,700 140 50 38,320 400 0.12 0.060 0.043 0.34 
401 | 5.25 p.m./10.40 ,, {10.50 ,, 5 25 1,000 40,600 5,500 900 ee 3,400} 3,400 125 60 38,480 | 2,315 0.14 0.052 0.073 0.49 
402 |11.30 ,, 4.15 a.m.| 4.30 a.m 5 00 2,000) 38,700 5,810 900 oe 3,500} 4,650 125 £0 45,040 | 2,150 0.15 0.055 0.049 0.34 
403 | 5.30 a.m./10.30 ,, {11.00 ,, 5 30 1,500 42,600 5,700 800 oe 4,700} 3,500 140 tO »280 | 1,960 0.17 0.055 0.083 0.48 
404 {11.15 ,, 5.05 p.m.| 5.15 p.m 5 20 1 200 42,100 4,400 400 os 4,100} 3,600 140 50 675 0.14 6 048 0.064 0.53 
405 | 5.45 p.m.|10.25 ,, |13.35 ,, 4 50 800 40,000 900 900 5,200 | 3,400} 4,400 125 60 41,270 480 0.14 0.056 0.053 0.47 
406 |10.05 ,, 3.10 a.m.| 3.20 a.m. 4 15 800 40,500 1,700 900 4,850 | 4,000) 4,500 126 50 39,120 950 0.16 0.061 0.058 0.46 
407 | 3.55 am.) 840 ,, 9.00 ,, 5 05 600 45,600 8,200 400 4,900 | 4,000) 5,000 140 50 38,835 | 1,250 0.15 0.056 0.075 0.57 
408 | 9.55 ,, 1.10 p.m.| 1.30 p.m. 3 35 800 4,400 500 2,200 | 4,000} 3,900 140 50 38,650 | 1,270 0.13 0 054 0.035 0.44 
409 | 2.45 p.m.| 6.25 ,, | 645 ,, 4 00 900 35,100 750 3,900 | 3,500) 4,600 125 50 39,170 | 1,340 0.13 0.047 0 036 0 49 
410 | 7.20 ,, |11.15 ,, |11.25 ,, 4 05 900 41,300 2,100 1,250 4,300 | 3,400} 5,300 125 50 39,480 | 1,030 0.14 0.060 0.049 0.43 
411 |12,00 a.m.} 430 a.m.} 4.40 ,, 4 00 900 40,600 ee 1,500 1,100 4,150 | 3,600} 5,200 125 50 37,850 940 0.16 0.061 0.048 0.49 
412 | 6.35 ,, | 9.05 ,, |10.00 a.m. 4 25 1,800 39,200 ee 1,100 3,500 | 3,700} 4,000 125 60 39,025 620 0.30 0.071 0.058 0.48 
413 {11.15 ,, | 2.05 p.m.} 2.40 p.m. 8 26 €50 38,400 oF . 900 4,400 | 4,000} 4,300 125 7 45,965 950 0.41 0.056 0.020 0.50 
414 | 3.50 p. 7.65 4, 8.05 ,, 4 15 800 37,800 se 2,740 1,600 4,300 | 3,600) 5,200 125 50 38,260 | 1,010 0.20 0,062 0.029 0.47 
415 | 8.45 ,, |12.35 a.m.|12.45 a.m. 4 00 2, 41,409 oo 5,600 1,200 . 4,050) 5,000 129 100 39,405 890 0.20 0.062 0.036 0,44 
416 | 1.35 a.m.| 5.30 ,, 5.45 ,, 4 10 1,000 35,100 oe 5,100 1,000 3,600} 2,800 125 50 39,375 525 0.14 0.064 0.037 0.41 
417 | 6.15 ,, 905 ,, {11.80 ,, 5 15 1,450 34,300 +e 5,150 1,000 3,500} 7,100 160 75 44,785 | 1,235 0.17 0.055 0.043 0.40 
418 |12.15 p.m.} 300 p.m.} 3.45 p.m. 3 30 850 37,900 oe 5,150 1,000 3,500} 3,800 160 75 44,580 0.24 0.063 0.069 0.48 
419 | 4.30 ,, 8.25 ,, 8.35 ,, 4 05 800 39,100 ae 5,100 ’ 3,600} 4,400 125 50 39,110 | 1,285 0.14 0.049 0.016 0.52% 
420 | 9.05 ,, |12.30 a.m./12 40 am 3 35 1,600 35,200 ee os ee as 3,700) 4.800 125 50 38,366 | 2,320 0.15 0.049 0.027 0.46 
421 | 1.10 a.m.} 4.00 ,, 4.10 ,, 3 00 2,000) 36,500 oe 2,300 ee 1,750 | 4,000) 5,000 125 60 38,700 |} 1, | 0.19 0.045 0.042 0.40 
422 | 5.00 ,, 9.15 5, 9.40 ,, 4 40 1,200 40,200 oe 1,000 ee 4,800 | 3,750) 3,100 100 66,910 350 | 0.15 0.059 0.056 0.64 
423 |10.30 ,, {11.35 ,, 5.40 p.m. 7 10 1,300 59,400 ee ee on 7,600 | 5,400) 7,700 330 100 69,650 | 1,610 0.11 0.055 0.030 0.52 
424 | 5.40 pm oe 7.00 ,, 1 20 1,200 ee ne ee 500 330 100 67,310 | 2,300 0.10 0.057 0.041 0.47 
425 | 7.00 a.m ie 7.55 55 0 55 500 . ee 100 50 20,500 | 5,960 0.08 0,070 0.029 
Total .. . 50,500) 2,099,000 | 72,050) 202,210 | 30,850 |110,150 |168700) 241,650 | 8580 4460 | 2,277,244 | 88,305 11.4 












































Total weight of slag produced, 219,000 Ib. 


Starting with fluid metal on Monday night. 
Pig iron and metal charged, 500.5 long tons. 
Ingots and scrap produce, 527.4 long tons. 


Yield, 105.4 long tons ingots and scrap for every 100 tons of metal charged. 


TaBLE “D.”—Analysis of Slag at End of Week when 
Emptying the Furnace. 





























| 
- Nov. 25,| Dec. 2, | Jan. 6. | Jan. 13,/Feb. 17, 
Week ending. "1889. "| 1899." | 1960. | 1960." 1900. 
r cent per cent|per cent) per cent per cent 
Iron protoxide (cal- ie? P y 2 P 
culated .. --| 16.61 | 19.02 | 1823 | 17.24 | 20.21 
Bilica .. ee e 18.79 | 11.42 14.52 | 15.60 12.08 
Calcium oxide --| 87.65 | 40.62 40.69 38.29 38.08 
Magnesium oxide .. 7.37 6.01 6.45 9.36 5.93 
Phosphoric anhy- | 
dride +a bie FS) ee 7.85 7.56 8.63 
Manganese oxide .. 8.91 | 11.69 9.70 9.75 12.40 
Metalliciron.. --| 12.92 | 14.79 | 14.17 13.40 | 15.72 
Metallic phosphorus} 3.09 3.51 8.42 | 8.29 3.64 
woe Metallic Phosphoric 
Iron. Silica. Anhydride. 
per cent. | percent. per cent. 
Port Henry iron ore 58.00 300 4.35 
RR 74.50 0.50 0.07 
Cinder 3 ae oa 66.80 8.00 0.23 





Taste “ E.”—Summary of Six Weeks’ Working, Starting 
with Fluid Metal on Monday Night. 





Average Average Yield 


Average | Average Weight of | of Ingot and 


Average 
Number of} Number of Weight of 











Metals (Ingot & Scrap} Scra; r 100 
ae a Charged per roduced " Parte ot Metal 
ing , | Week. per Week. Charged. 

| long tons long tons 
7 | 88 488 517 105.94 











* Exclusive of filling and emptying heats. 


Phe snalyess: have proxed dent the toms is ridiond 
: lately, and practically disappears during the reac- 
tion, as it has never been found lon -02 in the bath. 


In heat No. 132, Table ‘A ” (page 833), the silicon is de- 
termined to observe its elimination. The slag covering the 
steel bath left in the furnace contained 11.86 metalliciron. 








Starting with fluid metal 
Pig iron and metal charg 


Yield, 106 tons of ingots 


An addition of 2700 Ib. of scale and ore raised the metallic 
iron to 25.14 per cent. The steel bath contained .009 
silicon. An addition of 15,100 Ib. of liquid metal con- 
taining 1.22 silicon was purified to the following extent in 
a period of 10 minutes: ¢.¢., silicon 91 per cent., carbon 
36 per cent., phosphorus 56 per cent. From the second 
ladle addition 88 per cent. of silicon is removed. 

An a of Table ‘‘B” will show that the 
heats are oo of three ladles of metal ; the first two 
contain practi all the charge, the third small addi- 
tion being made after the others are purified, and is poured 
in shortly before tapping. a Indicate most plainly 
that the second addition of liquid metal is not purified as 
rapidly as the first. This is shown in the composition of 
the metal after the first reaction, as the greatest amount 
of purification is always obtained from the first addition, 
when the bath is purer, hotter, and is also covered with 
a highly oxidising slag. me 

hen the second addition is made these conditions 
are not there, as the metal is higher in metalloids, the 
slag poorer in oxide of iron, and the bath cooler from 
the large quantity of cold basic additions made after the 
reaction. These additions, especially the lime, take some 
time to liquefy. This can be remedied by increasing the 
size of the furnace, so that a smaller percentage of liquid 
metal can be worked in any “oe charge, and still have 
the quantity poured out of the furnace at any one time 
sufficient in weight to suit the shop practice. Of course, 
this question of the weight of heats py, ee upon the 
ladle and size of ingots. In our case at Pencoyd, about 
20 tons is the minimum quantity we care to handle. A 
furnace of 100 tons capacity, working not more than 20 
to 25 per cent. of liquid pig metal, in and out, would 
yield heats in considerably less time than we are obtaining 
— at present. a must be ne nae because 
ess purification wou necessary ; asmaller percentage 
of basic additions would be used, and the temperature of 
the bath would not be so much reduced. : 

This question of temperature is very vital for rapid 
work. tests taken in heat No. 305, Table ‘‘ A,” con- 
firm this. Here is a bath of 104,000 lb. of metal finished 
and hot enough to tap, covered with a slag containing 
22.42 metallic iron. Into this bath was poured 9300 Ib. 
of liquid cast iron. Four minutes were taken to pour this 
in, and two minutes afterwards the bath was a good 








All heats carefully weighed and checked. 


on Monday night. 
ed, 497 long tons. 


Ingots and scrap — 528 long tons. 


and scrap for every 10) tons of metal charged. 


qeating ot soft steel, and the metal was hot enough to 
~ _ The slag also was reduced to 12.42 metallic iron. 

his is approaching, if not surpassing, the speed of a 
Bessemer converter in purification, and we have only to 
double the size of the steel bath and liquid cast iron addi- 
tion to obtain about as large a quantity of metal as some 
converters treat. 

It therefore appears that every care should be taken to 
keep the metal as near as possible to a satisfactory pour- 
ing heat, and this can be helped by the design of the fur- 
nace. The a Sapa of the furnace can be increased every 
time practice has a that the one in operation can be 
safely enlarged. What the practical limit of size will be 
we cannot say with our present limited knowledge, but 
if furnaces of 200 tons capacity come into use the 
output of steel will be very as an addition of 
10 per cent. of liquid metal would be purified in a few 
minutes, and its temperature sufficiently raised in the 
same short period of time. Working under these con- 
ditions would keep the temperature as near constant as 
possible, and the gas would s' ily restore the heat. 

If these Tables are consulted some interesting results 
will be observed. They confirm the work and deductions 
of those eminent investigators, Sir Lowthian Bell and 
Mr. Snelus, who were amongst the first to draw the 
metallurgical world’s attention to the reducing power of 
the metalloids of cast iron when brought into contact with 
liquid oxide of iron. 

t will be noted that so long as the iron in the slag 
remains above 20 per cent. the carbon and phosphorus 
are eliminated together freely. 

In those cases where the bath is cold and the iron is 
about 12 per cent. in the slag the carbon is not oxidised 
as rapidly as the ——— which agrees with results 
obtained by Sir ian Bell in his washing process 


In Table ‘‘ D” will be found the analysis of the basic 

slag ust before the furnace is emptied. 
able “‘C” contains the weight of materials charged 
and yields obtained. 

In obtaining 106 tens of steel for every 100 tons of 
metals chi we realise a very satisfactory result. This 
= in yield has a beneficial effect in the cost sheet, and 
eaves a handsome margin after paying for the oxide of 
iron which is used to bring this about. It is a great 
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contrast to the Bessemer, which wastes 13 per cent. or 
more of the pig metal to do the same work. This yield 
has been obtained with a low silicon metal, and be 
increased with more ov metals, so that with this 
method we obtain exactly opposite results than with the 
Bessemer, for in the latter the more impure the metal the 
greater the loss. i 

The author considers that the method of working de- 
scribed in this paper offers advantages over the ordinary 
practice in many particulars. Amongst the chief of these 
ma cited : 

L The cost and delay in charging cold material is 
— : — : = 

2. A saving in fuel in —~s molten I 
also through not cooling the furnace by charging col 
material. 

3. The demand for a large and regular supply of good 
scrap, so important in ordinary practice, is wholly dis- 
pensed with. ee : 

4, A regular supply of steel to the mills in any wished- 
for quantity and at frequent intervals is insured. 

5. An increase of output. 

6. An increase of yield. 

7. Less repairs to furnace. : 

8. Saving in labour charges, due to far less skilled 
labour being required per given quantity of steel. : 

9. The possibility of using very large furnaces, with 
consequent reduction in cost of production, without the 
necessity for very large cranes and ladles. __ 

In conclusion, the writer must express his thanks to 
Mr. Percival Roberts, Jun., president of the Pencoyd 
Iron Works, for his unfailing support, and for allowing a 
special plant to be built wherein it was possible to obtain 
satisfactory and commercial results from the start. 

The writer is also indebted to Mr. Anson W. Allen, 
chemist of the ag te Tron Works, far the large amount 
of analyses which he has conducted in this research. 


ig iron, and 





BOILER EXPLOSION AT WELLINGTON. 

A FORMAL investigation has been conducted at the 
Town Hall, Wellington, by the Board of Trade relative 
to the cause and circumstances of a boiler explosion 
which occurred on March 27 at the Meeson Hall estate, 
Wellington, belonging to Mr. Walter Dugdale. By the 
explosion the bailiff of the estate was killed. The Com- 
missioners were Mr. Howard Smitb, Barrister-at-Law, 
and Mr. F. J. Pilcher, consulting engineer. Mr. K. E. 
K. Gough appeared for the Board of Trade, and Mr. 
Arthur Newman, solicitor, represented Mr. Dugdale. 

In opening the proceedings Mr. Gough stated that 
the boiler, which was of the vertical type, was 
made by a Mr. Poole, who had since given up busi- 
ness. te was supplied new in 1877 by Messrs. Cor- 
bett and Sons, agricultural engineers, Wellington, to 
Mr. Billinge, who, at that time, was the owner of the 
Meeson Hall estate. Mr. Billinge, 
have employed one of his own mechanics to effect repairs 
to the boiler, died in 1887, and was succeeded by Mr. 
Williams. He ccoupied the Hall until 1889, when it was 

urchased by Mr. Walter Dugdale, who employed Mr. 
Geonge Harper as his bailiff. It was Harper’s duty to 
look after the boiler, and he had full authority to 
call in Messrs. Corbett whenever any repairs were 
required either to the boiler or the machinery; but 
Mr. Gough thought that neither Harper, nor Mr. 
Dugdale, were aware of the necessity of having the 
boiler ay examined by a competent person, 
and, so far as he had been able to ascertain, no specific 
instructions were given to Messrs. Corbett to examine it. 
By this he meant that they had had no instructions to 
examine in order to ascertain the condition of the boiler, 
apart from effecting any repairs which might be required 
from time to time. The boiler appeared to have been 
worked in the winter for an hour once a fortnight at a 
pressure of about 40 1b. on the square inch, for the pur- 
pose of supplying steam to an engine used for driving a 
corn mill and an oat crusher. On the morning of 
March 27 Harper had been working the engine for 
20 minutes when the boiler exploded, and was carried to 
a distance of about 6 ft. from its original position. 
Harper was unfortunately killed. Shortly afterwards, 
Mr. Houghton examined the boiler on behalf of the 
Board of Trade, and found that the firebox had ruptured 
for a length of about 22 ix. in the vicinity of the firedoor. 
The plates of the firebox were generally corroded until 
their thickness in the vicinity of the rupture varied from 
v: iu. to rs in,, and at one part of the crown plate the 
thickness varied from yy in. to 3 in. 

At the conclusion of his statement, Mr. Gough pro- 
ceeded to call witnesses. 

Mr. William Corbett said he was the senior partner of 
the firm of Corbett and Sons, of Wellington. The boiler 
in question was made for a working pressure of 60 lb. on 
the square inch, but not more than 50 lb. was needed for 
the work it had todo. His mon cleaned out the boiler 
when Mr. Williams took it over, and they would, he pre- 
sumed, then examine it, but aothing was oo g to 
be wrong as rded the condition of the firebox 
plates. Mr. Dugdale having purchased the estate, and 
the engine and boiler with it, the firm received instruc- 
tions from time to time from the bailiff, Harper (who had 
the authority of Mr. Dugdale to order any repairs when 
needed) to send a man over to look at the boiler and do 
whatever was required to be done. The question as to 
what was necessary to be done was left in the hands of 
the practical men they sent down. In March, 1898, a 
bill was sent in to Mr. Dugdale for “overhauling and 
repairing fittings of engine and boiler.” Witness did 
not think that the man who attended to the boiler 


on that occasion made a report as to its condition 
at that time. He would not make any suggestions to 
Harper as to what should be done to the boiler. He told 


d | exist on the fire side of the box. e 


who aronnees to had 


him, however, that it stood well, a he knew that it 
was rather an old one. He knew that Harper had autho- 
rity from Mr. Dugdale to have anything done to the 
boiler that he thought necessary. 

James Clay, in the employ of Messrs. Corbett and 
Sons, said he served his apprenticeship as a fitter. He 
had attended to the boiler at Meeson Hall estate on 
various occasions. In 1892 he made some repairs, but 
could not remember whether he then made any examina- 
tion of the boiler. In 1807 he cleaned it out and fitted 
to it a wrought-iron chimney, but could not say for certain 
whether he then examined the boiler or not, but probably 
he would tap it with a hammer as usual. In doing so he 
believed he would be able to find any corrosion that might 
in went to the 
boiler in March, 1898, when he found sedimentin it about 
level with the mudholes. He had never received any 
definite instructions to examine the boiler. He satisfied 
himself as to its condition without any hydraulic test, 
and believed it to be safe to work, judging by the up- 
take, which was in excellent order. He considered the 
boiler safe to work at 50 lb. pressure when he last cleaned 
it out. He came to the conclusion then that the boiler 
was safe to work by sounding the plates, which seemed 
quite ~——s and sound. 

Mr. Walter Dugdale said he was the owner of the 
boiler, which he purchased with the Meeson estate in 
1889. The boiler did not appear to him to be more than 
three or four years old when he bought it, but he gave 
instructions to Harper, his bailiff, to have it attended to 
whenever he thought proper. Messrs. Corbett and Sons 
had sent him bills from time to time, and the particulars 
of these led him to believe that the firm had carried out 
all the repairs that were needful. 

Mr. Sidney A. Houghton, engineer-aurveyor to the 
Board of Trade, said he examined the boiler shortly 
after the explosion occurred, and found that the plates of 
the firebox had become thin.and much weakened by cor- 
rosion. There was a considerable amount of heavy scale 
inside the firebox, which had been shaken off by the ex- 
plosion. If it had been removed before the explosion, 
and the plates examined, the corrosion ought easily to 
have been detected. It might have been seen by — 
one’s head in at the firedoor opening, but the view coul 
not have been a very satisfactory one. The firebox plate 
had ruptured through corrosion, and this was the cause 
of the explosion. 

Mr. Newman then addressed the Court on behalf of 
his client, Mr. Dugdale, and contended that he taken 
every reasonable precaution to insure the safety of the 
boiler by authorising his late bailiff, Harper, to call in the 
aid of a practical man whenever he thought it desirable. 

Mr. Clay, asked by the Commissioners whether he 
wished to make a statement, said he had taken every 
precaution in examining the boiler that he considered 
es. Probably when hammering the boiler he had 
struck that part which had proved to be gin. thick. He 
examined a large number of boilers, and had never 
monet, in all his experience, had a complaint about his 
work. 

Mr. Gough submitted that from the time the boiler 
was laid down in 1887 to the day of the explosion it had 
never been examined by any competent person, and no 
steps had been taken to ascertain the pressure at which 
it was safe to work it. The deceased man Harper no 
doubt believed the boiler to be safe to work, but he (Mr. 
Gough) submitted that he was not competent to manage 
the boiler, in the sense of having sufficient technical know- 
ledge to decide whether the pressure at which the boiler 
was working was a safe one or otherwise. He wished to 
point out in Mr. Corbett’s favour that he had never 
made a charge for an examination of the boiler. 

After an adjournment, and an examination of the 
boiler and premises by the Commissioners, Mr. Howard 
Smith gave judgment. He reviewed the evidence, 
pointing out the defective state of the boiler, and said 
that the Court held that Mr. Clay had not taken enough 
pains to ascertain the thickness of the plates. At the 
same time they considered Messrs. Corbett and Sons 
= justified in appointing him to examine the boiler, 

ough he was not capable of making calculations. Up 
to the examination of the boiler in 1898, Mr. oe omer | 
conduct in the matter was irreproachable ; but he showed 
neglect by failing to see that the boiler was examined 
su uently. For the neglect of Mr. Clay the Court 
held his ones, Messrs. Corbett and Son, respon- 
sible. They therefore i@ an order upon Messrs. 
Corbett and Mr. Dugdale for the payment of 25/. each 
towards the costs and expenses of the investigation. Mr. 
Clay also was ordered to pay the sum of 2/, 








LAUNCHES AND TRIAL TRIPS. 

On June 12 Messrs, L. Thompson and Sons, Limited, 
Sunderland, launched a steel screw steamer, built to the 
order of the International Line Steamship Company, 
Limited, of Whitby. This vessel, named Pretoria, is the 
sixth wran built by this a Se these ee. The 
princi imensions are: Length between mdiculars, 
368 ft.; breadth extreme, 45 ft. 10} is week depth 
moulded, 28 ft. 4 in. Accommodation is provided for 
a limited number of passengers in a large steel house 
placed on top of the bridge at the forwardend. The deck 
machinery is supplied with steam by a multitubular 
donkey boiler of 180 lb. pressure. lhe engines and 
boilers have been constructed by Messrs. George k, 
Limited, of Southwick Engine Works, Sunderland, 
having cylinders 24 in., 40} in., and 68 in. in diameter by 
45 in, stroke, supplied with steam by two large multi- 
tubular boilers working at 180 lb. pressure. 


The Potosi, a steel twin-screw steamer, was launched 








on Wednesday, the 13th inst., by Messrs, Wigham 





Richardson and Co., Limited, from their Neptune ship- 


yard, Newcastle-on-Type, for the Pacific Steam Navi- 
— Company, Liverpool. The steamer is 400 ft. in 
ength by 50 ft. and 30 ft. in depth. She will be 
fitted with two sets of triple-expansion a which, 
with the boilers, are also construc by Messrs. 
Wigham Richardson and Co., Limited. The vessel will 
have accommodation for a limited number of passengers, 


The Tyne Iron Ship-Building Company, Limited, of 
Willington Quay-on-Tyne, launched, on Wednesday, the 
13th inst., a steel screw steamer built to the order of 
Messrs. Société Anonyme des Produits Resineux, of 
Antwerp, and of the following dimensions: Length, 
318 ft. ; breadth, 43 ft. ; depth, 27 ft. 6 in. The engines, 
which are to be supplied’ by the ‘Wallsend Slipway and 
Engineering Company, Limited, are of the triple-expan- 
sion type having cylinders 24 in., 39 in., and 64 in. in dia- 
meter by 42in. stroke, and working at a pressure of 
160 lb. The vessel was named the Clematis. 


The Sunderland Shipbuilding Company Limited, 
launched on the 14th inst. a screw steamer built to the 
order of Messrs. Jenkins and Co., Limited, of London, 
for their Shire line of steamers. The length of the vessel 
is 378 ft.; breadth, 47 ft.; and depth moulded, 31 ft, The 
vessel’s deadweight carrying capacity is 6500 tons. The 
main engines are upon the tri-compound principle, by 
the North-Eastern arine ineering Company, 
Limited, Sunderland, and have cylinders 25 in., 42 in., 
and 70 in. in diameter by 45 in. stroke, steam being sup- 
plied by two large steel boilers working at a pressure of 
190 lb. per square inch. 





On Thursday, the 14th inst., the large steel screw 
steamer Heathcraig, built by Messrs. Craig, Taylor, and 
Co., Stockton, for Messrs. Deas, Foster, and Co., London, 
left the Tees for her trial trip. The dimensions of the 
vessel are 372 ft. by 48 ft. by 30 ft. 11 in. moulded to spar 
deck. She is constructed to carry about 7100 tons dead- 
weight, and has a bulk capacity of about 8500 tons. The 
engines have been constructed by the North-Eastern 
Marine Engineering Company, Limited, Sunderland, 
the cylinders being 25in., 42 in., and 68 in. in diameter 
by 48 in. stroke. Three large steel boilers supply steam 
at 180 lb. pressure. During the whole of the trip the 
machinery worked with smoothness, a speed of 114 knots 
—s easily maintained on the run from the Tees to the 


yne. 


Messrs. C. S. Swan and Hunter, Limited, Wallsend- 
on-T yne, launched on the 15th inst. a steel screw steamer, 
built to the order of Messrs. A. C. De Freitas and Co., 
of Hamburg. The leading dimensions of the vessel are: 
Length over all, 392 ft.; beam extreme, 46 ft. 3 in.; and 
depth moulded, 31 ft.; and she has been designed to 
carry a deadweight of about 6750 tons on a moderate 
draught of water. The engines are being built by the 
North-Eastern Marine Engineering Company, of Wall- 
send, and will consist of a set of triple-expansion engines, 
having cylinders 244 in., 40 in., and 68 in. in diameter, by 
48 in. stroke, steam being supplied by three single-ended 
boilers, each 12 ft. 9 in. in diameter, by 11 ft. 6 in. long, 
180 Ib. working pressure, and fitted with Howden’s 
system of forced draught. The vessel was named the 
Macedonia. 








Messrs. Ropner and Son, of Stockton-on-Tees, launched 
on the 15th inst. a steel screw steamer of the following 
dimensions, viz.: Length between perpendiculars, 
333 ft.; breadth extreme, 46 fb. ; depth moulded, 
24 ft. 9in. She has been built to the order of Messrs. 
English and Co., Middlesbrough, and will carry about 
4925 tons deadweight on Lloyd’s summer freeboard. She 
will be fitted with a set of triple-expansion engines by 
Messrs. Blair and Co., Limited, of about 1100 indicated 
horse-power, the steam being supplied by two steel 
boilers 15 ft. by 10 ft. 6in. working at 210 lb. She is also 
fitted with an evaporator and feedheater, &c. The vessel 
was named Stanhope. 





Messrs. Robert Stephenson and Co., Limited, Hebburn- 
on-Tyne, launched on Saturday, the 16th inst. a steel 
screw steamer named Alleppo, built for Messrs. Thomas 
Wilson, Sons, and Co., Limited, Hull. The machinery 
has been constructed by Messrs. Sir Christopher Furness, 
Westgarth, and Co., Limited, of Middlesbrough. The 
vessel is of the following dimensions: Length between 
perpendiculars, 340 ft.; breadth extreme, 47 ft.; depth 
moulded, 29 ft. 10in. The vessel is fitted in the holds 
with an iron fore-and-aft grain division from tank top 
and tunnel to spar deck. The propelling machinery 
consists of a set of triple-expansion engines, and steam 
will be supplied from two single-ended steel boilers, the 
working pressure being 165 lb. per square inch. 

On June 16 there was launched at m, Norway, by 
the Laxevaags Engineering and Shipbuilding Company, 
a steel screw steamer of about 1550 tons deadweight, for 
Messrs. Joh. E. von der Ohe and Lund, “ar The 
vessel is 236 ft. long, 31 ft. 10 in. broad, and 15 ft. 8 in. 
deep, and was Carolus. 


The new steamer Daleby, built by Messrs. Ropner and 
Son, of Stockton-on-Tees, to the order of Messrs. R. 
Ropner and Co., of West Hartlepool, made her official 
trial trip on the 16th inst. in the Tees Bay. The vessel 
will carry about 5600 tons deadweight on Lloyd’s free- 
board, and her engines are of the triple-expansion prin- 
ciple, by Messrs. Blair and Co., Limited. ith about 
1200 indicated horse-power, she maintained a speed of 
about 104 knots during her trial, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


§ELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; Chas none Gre eantioneh, the Mnetiuntion t 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
Sen, 25, ae” Buildings, Chancery-lane, W.C., at 
the uniform pri . 

The ion a advertisement of the mee of a complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete Specification, 
ive notice at the Patent O. of opposition to the grant of a 
Patent on any of the grou mentioned in the Act. 


ELECTRICAL APPARATUS. 


5232, P. Kennedy, preston, U.S.A. Storage Bat- 
teries. [4 Figs.] a9 A 20, 


1900.—It is pro} to provide 
storage cells with compound plates composed of conducting and 
non-conducting material, the non-conducting material being 
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(5232) 


formed as an envelope perforated on both sides, and with interior 
vertical passages (communicating with the perforations), in which 
tongues of the metallic conducting support are contained. The 
plates are pasted so as to fill the perforations in the non-conduct- 
ing material. (Accepted May 9, 1900.) 


13,424. J.G. W. Aldridge, London. Electric Crane. 
(2 Figs.) June 28, 1899.—The top of the crane pin is fitted with 
an insulating plug through which the main conductors pass, and 
are connected to bow-shaped brushes that are pressed outwards 
by bow-shaped springs, both being fixed on theplug. The brushes 
bear against insulated rings connected to the conductors from the 


ne 





motors, but mounted one above the other in cylinders fixed on 
the crane-cabin floor. The crane and cabin floor thus rotate 
without interfering with the conductors. The brushes are made 
of gauze, and on the outside is placed a thin strip of copper. 
The invention is not limited to cranes, but is applicable to 
similar revolving structures. (Accepted May 16, 1900.) 


12,420. F. Brann, Strassburg,Germany. Herzian 
Tel ph Receivers. [10 Figs.) June 14, 1899.—To increase 
the collecting power of the vertical conductor without increasing 
ite capacity to such a great extent as would be the case were a 


Fig. 1. Fig.2. Fig.3. 
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anys of large surface attached to it, it is divided or doubled and 
in a number of parallel vertical paths. When the collector is 


posal to use horizontally disposed wires with or without those 
which are placed vertically. (Accepted May 16, 190.) 


9367. A. Lehmann, Berlin, Germany. Storage 
Batteries. May 3, 1899.—The lead electrodes are prepared for 
formation in an electrolyte containing or consisting of an 
organic acid or acids of the fatty series. Electric current is 

— them on are a a: a 
compound containing the organic a r w ey are 
thoroughly washed and then treated in an ordinary electrolyte 
in the usual manner. (Accepted April 25, 1900.) 


10,301. W. Routledge, Durham. Wire-Holder. 
(3 Figs.] May 16, 1899.—To cut off current from a trolley line 
conductor as soon as the same becomes broken, it is proposed 
that it should be attached at the span ends to devices of the kind 








illustrated, which maintain continuous contact as long as strain 
is upon the wires, but which are hin in such manner that upon 
a wire breaking the portion of the holder to which it is at ed 
falls and breaks contact with the remainder of theline. (Accepted 
May 16, 1900.) : 

5274, W. Y. Buck, Bristol. Ct., U.S.A. Electro- 
Pla . (8 Figs.) March 20, 1900.—For the purpose of in- 
suring that a deposit of silver or other electrically deposited 
metal upon spoons, forks, or like articles which are subjected to 
more wear upon one side than upon the other, shall be produced 


by Fig.7. 





















(fey 
of a greater thickness on the side subject to the greater wear ; 
the bath is arranged with two anode planes, and the articles to 
be plated are suspended in two planes interior to the anode 
wee with their surfaces outw: , upon which it is desired 
hat the heaviest deposit of metal shall be produced. A form of 
suspending spoon-holder is described. (Accepted May 9, 1900.) 
6002. J.C. Schafer, E. Ring, and P. pold, Buda- 
Pesth, Austria. Herzian de th: re) March 
20, 1899.—The inventors propose to use plates or strips of metal 
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—‘‘insulatedly superposed ’—to form receivers for Herzian tele- 
graphy ; the apparatus is not unlike a condenser in arrangement, 
and is maintained ina damp condition. (Accepted May 16, 1900.) 


12,879. R. London. (J. Starch, The Bayirische 
Pn on Pe Fabrik, E. M. Reiniger, and G. Ludeche, Munich, 
Germany.) Hollow and Coated Filaments. [2 Figs.) 
June 20, 1899. — Hollow filaments such as are used for incan- 
descent electric lamps, and in certain instances also solid filaments 


























which have a coating of some other substances, have, it is stated, 
several advantages over ordinary solid and uncoated filaments, 





a single conductor doubled upon itself it is 
. ‘ aig es to screen 
either the up or down running portion thereof. ere is a pro- 


ficial silk, can also be made hollow or in the nature of a co 

upon some other internal substance asa core, in the same way 

by the same process. Filaments made to this invention 
are produced by the known method of allowing a fluid or semi- 
fluid material to pass out of a fine orifice either into the free air or 
into some hardening fluid; but by this invention they are not 
passed through a circular orifice, bu' h an ann orifice 
surrounding an orifice concentric with it, h which latter 
orifice there, at the same time, issues either a fluid of a prepara- 
tory or other nature, or some substance intended 
a core is required. Such fluid th 
filament or coating through an ently fed and 
separate from, though enclosed by the orifice h which the 
material for the filament or coating issues, enables the latter to be 
1000) tubular with or without a filling core. (Accepted May 9, 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


12,938. J. E. Dowson, London. Water Gas. [4 Figs.) 
June 21, 1899.--This invention relates more 1 Ape a 
ratus for the production of water (or air) gas from bituminous 
fuel. Ourrente of steam and air 6 Se ee Se pee 
upwards through a portion of the fuel resting on a ho! tal 
grate ; the currents and the gases produced by them are 
then made to travel in a horizontal or ned direction for a 
certain distance across the generator, and they leave through one 
or more outlets in the lower part thereof through the back end, 

















or through one or both sides, or they may go downwards and 
escape through one or more outlets in or near the bottom. It is 
stated that by using a horizontal grate Ss the currents 
of steam and air through it in an upw vertical direction a 
greater uniformity is maintained in the condition of the fire over 
the whole of the grate area, ard that there is greater facility for re- 
moe clinker and ash : many of the well-known advantages 
of working a gas B sepoenp upwards being retained. Contribu- 
tory and other devices are described. (Accepted May 9, 1900.) 


5247. N. Vincke, Malines, Belgium. Bxgiosion 
Motor Cylinders, [1 Fig.) March 20, 1900.—The cy is 
cast with its water jacket, outlet and inlet valve, and igniter 
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casing, integral, and there is a central screw-threaded opening 
in the bottom (preferably —— a boss-shaped protuberance), in 
which a stopper is screwed over which a cap is fitted. (Ac- 
cepted May 9, 1900.) 


gt Taite, Howard, fad Con Samased, and J. 


Figs.) June 27, 1899.—A com , having a dou 
oscillating cylinder with hollow trunni: w form the inlet 
the subject of this inven’ The cylinder 


’ i. 
double walls, with a space between them, at each end, and 
two cylindrical valve chambers are fected in this space. The 
inlet and outlet valves to the cylinder screw into the open ends 





particularly in having —_ strength and resistance with a 
thickness little greater that of an ordinary filament. Such 
filaments also as are made for other purposes, for example, arti- 


of these valve chambers, which, by a passage, communicate with 
the hollow trunnions. The cylinder is provided with hollow 
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covers, into which the spaces between the walls open, the whole 
forming a water jacket. The cylinder being an oscillating one, 
connections to the water jacket are made with flexible hose. The 
specification states that one great advantage obtained is the easy 


Fig.7. 





way in which it is possible to gain access to any part of the ma- 
chine, for by disconnecting the crosshead the cylinder can be 
turned at right angles when the water jacket covers, valves, cy- 
linder covers, —_e can be withdrawn and replaced. (Ac- 
cepted May 16, 1900.) 


GUNS AND EXPLOSIVES. 


14,771. A. Reichwald, London. (Fried. Krupp, Essen, 
Germany.) Telescopic Sights. (6 Figs.) July 18, 1899.— 
This invention consists in so connecting the ~~ with its 
supporting bar to the gun that the mechanism for effecting the 
lateral adjustment of the telescope is as completely isolated as 
possible from the effects of the firing, the wear of the moving 
parts considerably reduced, and the accuracy of the adjustment 
thus preserved. Rigidly connected to the ——— bar is the 
head which carries the telescope and encloses the mechanism for 
adjusting the lateral deflection. The telescope is carried by two 





pivots, on one of which it rotates, while the other is engaged by a 
parallel-guided sleeve, the movement of which causes the tele- 

to be laterally deflected. The screwed spindle, by means of 
which the sleeve is operated, is made hollow, and has within it 
a smaller non-rotating spindle, which, upon rotation of the first- 
mentioned spindle, ismoved endways ; the fractions of degrees of 
rotation is read off on a scale oy to the first or rotating 
spindle, and the whole degrees of the angle of rotation of the 
telescope is read off on a scale on the reciprocating spindle. 
(Accepted May 16, 1900.) 


13,799. A. Reichwald, London. (Fried. Krupp, Essen, 
Germany.) Recoil Brake for Guns. [5 Figo Sul 4, 
1899.—According to this invention the motion of the recuiiiag 
portion of the gun is transmitted to the springs for running the 
gun forward again, through a rope ‘eo connection, thereby 
shortening the travel of the springs. e gun slides in the cradle 
as usual, and in the cradle is mounted the brake cylinder in 
which works a brake piston rigidly attached to the barrel of the 
gun. The brake cylinder and an extension thereof are sur- 


Fig. 7. 








rounded by the which, at one end, bear against a fixed 
abutment of the i¢, and at the other end against an ann 

pulley carrier meg he the brake cylinder or its tubular 
extension. A ed at one end to lugs on the barrel of 
the gun, and at its other end to lugs on the cradle, passes over 
each pulley mounted on the pulley carrier. It is stated that a 
Gnaie sume pulley be used instead of two, or instead of a 
single le, a multiple one may be employed whereby according 
to the number of eys employed the length of the spring may 
be reduced. (Accepted May 16, 1900.) 


13,965. A. Reichwald, London. (Fried. Krupp. 
Germany.) Trunnion (5 Figs.] July 6, 1890.—The 
body of the bearing is integral with the gun Prion sn} it is open 
towards the breech end of the gun, and ie closed by a cover whose 
top and bottom + are ee to fit the ney 
shaped opening in the body of the bearings, 80 tha’ e cover 
cannot be drawn out, but must be slid out rally. On either 
side of the is an annular collar formed partly on 
body of the bearing and partly on the cover, and each trun. 


Essen, | *B® 





nion is provided with a shoulder of the same diameter as the 
annular collar. To place the gun in its bearings, retaining plates 
or rings are slipped on to the shoulders of the trunnions, then the 
latter are guided into the rear openings in the body of the bear- 
ing. When the covers have been slidden into the body of the 





bearings the retaining plates or rings are pushed off the shoulders 
of the trunnions on to the internal collars on the bearing and 
cover ; similar plates or rings are placed upon the external collars, 
and the whole secured by locking screws. The removal of the 
gun is effected by sll Nagey vend of these before-mentioned 


operations reversed in order. (Accepted May 6, 1900.) 
MACHINE AND OTHER TOOLS, SHAFTING, &c. 


10,278. H. H. P. Powles, London. Callipers. (5 Figs.) 
May 16, 1899.—This invitation relates to measuring instruments, 
and is based on the fact that the versed sine of an angle varies as 
the square of the chord of the arc subtending the angle. One 
form of the instrument used for giving the area of a circle from 
the measurement of ite diameter consists of a pair of callipers for 
measuring the diameter of a circle. Attached to the callipers is a 
system of levers and guides arranged so as to move an index, 
vernier, or scale in the direction of the versed sine of the angle, 
whilst the distance between the calliper jaws, measures the chord 





of the arc subtending the angle whose versed sine is measured 
by the index, vernier, or scale. One form of this instrument 
only is described, but it will be seen that it is capable of modifi- 
cation. It is not stated that the use of the instrument should be 
confined to the determining of the areas cf circles alone, but con- 
versely it is stated that it may be used for determining the dia- 
meter of circles of given areas, and also by modification of the 
scale for determining the areas of squares when the side is given, 
or conversely ; or for squaring a number and the converse. (Ac- 
May 6,1 
MILLING AND SEPARATING MACHINERY. 

8275. W. N. Bertram and 8. Milne, mGtabareh. 
Figs.) April 20, 1899.—The 


Paper-Pulp Machines. (2 
vacuum in vacuum boxes used in the manufacture of paper is 





OTT OO 


ewe by an ejector operated by liquor from the pulp, which 
iquor is forced under pressure by means of a power-operated pump 
through the ejector and from thence returns again to the pulp. 
(Accepted May 9, 1900.) 


MISCELLANEOUS. 
12,610. J. F. 


pum, London. Recovering Gold. 
(2 Figs.] June 16, 1899.—The inventor states that he has dis- 
covered that gold may be precipitated from solution in sea water 
by means of the calcic or aluminic earths which are decomposed 
by chlorine or bromine, and prop following method of 
gold recovery, presumably for use in such situations as exist 
where chalk, in some oe widely distributed from the cliffs, 
has not already denuded the inshore water of ite gold. A tank 
is formed on or about the tidal level and is arranged with pipes 




















and valves in such manner that after the tide has risen nearly to its 
full height the water may be admitted along the bottom of the 
tank eon mene Coe, stir up a deposit of chalk 
thereon. 


sludge may wn q 
ay! — by fusion with a flux or otherwise. (Accepted 

658. J. bbie, Glasgow. Sounding Appa- 
wnen, (4 Figel = 17, 1899.—This invention relates to 
navigational sounding apparatus 





of the kind in which the depth 


e chalk is then allowed to settle, and at oz Saar rotati 


of the sea is measured by the admission of water to a tubular 
casing against the compression of air contained within it, and it 
has for object mainly the a of devices by means of which 
escape of the water entering the casing is prevented, whilst the 
gradual outflow of the confined air may be permitted in drawing 
inboard the sounding apparatus. The improved apparatus com- 

rises a tubular , which may be of uniform bore or of 
arger diameter at one end, which is closed, whilst the opposite 
end has in it an orifice through which the water admitted to the 
casing may be poured out or its depth measured by a dip rod or 
scale, and which is normally closed by a fluid-tight cap or cover. 














= 
SANS 


At any point in the casing, but preferably at the upper end, a 


(zpse) 


small tube is conn to it water to the casing when 
immersed, the said tube terminating inside the casing in a stem- 
piece closed at its end, but having around it a series of small 
orifices which are covered by a sleeve of flexible material, such as. 
rubber, oiled silk, or thin metal to serve as a self-closing valve, 
which, whilst allowing free ingress of water, precludes its escape. 
Small air holes may be formed in the portion of the inlet tube 
above the valve to allow of the gradual escape of air as the 
sounder is being drawn up, or a valve may be provided 
to release the air after the sounder is brought on board. (Ac- 
cepted May 9, 1900.) 

3672 J. A. Ruhdeschel, Kulmbach, Germany. 
Brewing Ap tus. [1 Fig.] February 24, 1900.—This 
apparatus for making coloured malt and for pasteurising beer, 
comprises a vessel for receiving the material to be treated and 
having internal mixing devices, and an external source or sources 
























72) 
of heat, and it is so arranged that after being filled it may be 
closed air and steam tight. In the illustrated form of apparatus, 
according to this invention, a thermometer, mano- 
metres, safety and shut-off valves, and a sample drawing outlet 
are provided. (Accepted May 9, 1900.) 
5227. W. Fraser, Glasgow, and J. Bryson, 

Caldar. Treating Mineral Oils. [1 Fig.) March 2, 
1900.—This invention is for the purpose of cooling mineral oils and 
for enabling the ready extraction therefrom of the solid paraffin. A 
series of tubular vessels connected together have rotating sera 
fitted therein, in combination with jacketed casings surroun 

the said vessels. In the apparatusshown in the drawing the tubular 





vessels are connected by bent pipes so that liquid entering at one 
end flows through the peel pd Ammonia ig pre- 
ferred and the wax is removed meme alt Ss ebebe = = aa 
“ ot being made into cakes in 
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FRENCH AGRICULTURE AT THE 
PARIS EXHIBITION. 


Tax seventh group of the classification of the 
Paris Exhibition includes exhibits relating to all 
branches of agriculture, illustrated by statistics, 
processes, appliances, results, &c.; and from several 
countries have been sent important and interesting 
collections. Except as regards agricultural imple- 
ments, this group does not possess any great value 
from the exhibitors’ point of view, that is to say, 
obtaining direct business. It is rather in the in- 
formation that is to be gathered, as to the profitable 
results rendered possible by scientific culture, and 
the actual agricultural importance of different coun- 
tries, that the interest and value of the group is to 
be found. France naturally takes the leading place 
in this, as in other groups of her Exhibition, and 
much can be learned from what she so tellingly 
displays in a difficult industry that is so carefully 
fostered by the State. One of the first impressions 
on the mind of the visitor to the agricultural courts 
of France refers to the position occupied by that 
country in the art of scientific culture. A mass of 
valuable information and statistics has been col- 
lected bearing on this point, and we propose to 
make use of these in a brief review of the progress 
of French agriculture, according to official data and 
the position she occupies to-day. 

The entire area of France is 132,500,000 acres, 
most of which—indeed no less than 125 million 
acres—falls within the officially defined domain of 
cultivable lands ; this includes about 87 million 
acres actually under cultivation, the remainder 
being vccupied by woods and forests (28,750,000 
acres), sandy areas, commons, marshes, and boggy 
lands (10 million acres), the remainder being abso- 
lutely sterile, and the mountainous and rocky 
districts. The estimated value of this land, exclu- 
sive of buildings, is 91,600,000,000 of francs, or 
3,660,000,0007., and the annual revenue it yields is 
about 2 milliards of francs, or 80,000,000/. sterling ; 
this represents an average return of about 2} per 
cent. Agricultural buildings throughout France 
represent a further value of 10 milliards-of francs, 
or 400 million sterling, and agricultural machinery 
is estimated at 3} milliards (140 millions). '- There 
are in France about 64 million acres under the 
plough, for the cultivation of which there are 
required various implements, such as scarifiers, 
cultivators, rollers, harrows, pulverisers, manure 
distributors, &c. Of the above acreage, 374 millions 
are under cultivation for cereals; for these are 
used drills and other seed distributors, reapers, 
with or without binders, and so forth. There are 
21 million acres specially devoted to growing forage, 
not including pasture lands, which require mowing 
machines, horse - rakes, gathering machines, hay 
presses, &c. There are over 6 million acres 
devoted to growing roots; in this work are em- 
ployed drills and other planting machines, horse- 
hoes, root diggers, &c. The vine culture occupies 
about 44 million acres ; the implements used here 
are chiefly ploughs, vine hoes, pulverisers, sulphur- 
ing machines, and the special plant at vintage 
time. About 10 million acres of those stretches of 
uncultivated ground known as the Landes are, 
nevertheless, made useful to some extent, and 
agricultural machinery, such as root extractors, 
winches, trenching machines, &c., are required. 

As regards the crops that are utilised or treated on 
the farm, we find the following results are recorded ; 
in the preparation of such crops various kinds of 
agricultural machinery are in use; the quantities 
are closely approximate : 

259,000,000 tons of cereals, requiring thrashing 
and auxiliary machines. 

94,000,000 tons of grain treated by thrashing 
machines, screens, mills, &. 

165,000,000 tons of straw, for which stacking 
machines, chaff-cutters, &c., are used. 

_155,000,000 tons of hay, treated with hay-presses, 
cutting machines, &c. 

150,000,000 tons of roots, not including the 
crops sold direct to factories, sugar works, and 
distilleries. The implements chiefly used for deal- 
ing with this crop are washers, root cutters’ and 
pulpers, boilers, and crushers. It may be assumed 
that more than half a million tons of oil-cake are 
used, involving the use of breakers. 

The inventory of agricultural implements in 

rance shows as a minimum 3,670,000 ploughs, 
3,000,000 harrows, scarifiers and cultivators, 52,000 
drills and other sowing machines, 251,000 horse 
hoes, 38,000 mowers, 51,000 horse-rakes, 23,000 


reapers, 234,000 thrashing machines, and nearly 
6,000,000 carts and other appliances for transport. 
The proportion of implements to land in France 
may be deduced, though, of course, this propor- 
tion varies in different districts, and must be re- 
garded as a general average. There is one plough 
for each 17.5 acres of cultivated land ; one drill 
for each 830 acres put down to cereals or roots ; 
one hoe for 22.5 acres in roots ; one mower to every 
530 acres of grass field, not including pasture ; one 
reaper for every 1400 acres of cereals ; and one 
thrashing implement of all kinds for every 150 
acres of cereals, exclusive of maize. 

The agricultural population is recorded at 18 
millions, of whom about 7 millions are farm 
labourers. In France (as in most other countries), 
this class of labour is steadily diminishing, especially 
in the communes around Paris, where high culti- 
vation is general, but where the uncertain future 
offered by the city proves an irresistible tempta- 
tion. In these communes only one resident 
labourer per 50 acres cultivated is the rule, and 
mechanical appliances and floating labour become 
more and more necessary. 

Agreat part of the cost of agricultural produc- 
tion is absorbed by the supply of power necessary 
for cultivating the ground and preparing it for seed 
time. Careful trials have shown that with soil 
in good condition, the energy expended on cultiva- 
tion varies from 20 millions to 159 millions of foot- 
pounds per acre, according to the nature of the 
crop in rotation ; for example, wheat and beetroot: 
this energy has to be developed during a limited 
time, which materially affects the cost. A close 
approximation of the expense of producing this 
energy by different means is as fellows, the unit 
taken being 100,000 kilogrammetres, or about 
725,000 foot-pounds. 


Pence 

From 13 to 18.5 if produced by hand labour. 
Sy oit We yp: SBR OR 8s ‘ horse-power (t:am). 
” 2.9 ” 4.0 ” ” ” (one). 
ge ee sa ae ws es ox teams. 
Paige: | sear ee ae oil engines. 
6. 1 Og, ee ‘6 = steam engines. 
a Pi ee Be 3 ev % bydraulic motor. 


A few words may be added on the division of 
cultivated land in France, where small, holdings 
are the rule, and cultivation is naturally. more 
costly than on large areas.. Of very small farms, 
2,230,000 have an area of less than, or equal to 
23% acres, with a total average of 3,290,000 acres. 
2,610,000 workings have areas of from 23 to 25 acres 
and a total of 28,100,000 acres ; 710,000 farms of 
from 25 to 100 acres have an area of 35,770,000 ; 
and 138,000 farms of more than 100 acres have an 
extent of 56,200,000 acres. Animal statistics show 
the following figures: Of agricultural horses, 
donkeys, and mules there are 3,580,000 ; of cattle, 
13,700,000 ; sheep and goats, 28,900,000 ; of pigs, 
7,400,000 ; and poultry, &c., 86,600,000. 

During the 15 years, 1882-98, the material and 
processes of agricultural industry in France have 
been greatly improved, and the use of agricultural 
machinery increased to a very large extent. In 
presence of this advance, the French Government 
has been active in the development of organised 
agricultural education ; and in 1889 the Minister of 
Agriculture established at Paris a testing station for 
agricultural machinery, which is represented at the 
Exhibition, and about which much that is interest- 
ing may be said. 

(To be continued.) 





SOME PRINTING MACHINES AT THE 
PARIS EXHIBITION. 


Printine machinery and printing processes are 
exhibited at Paris under Class’ II., the first of the 
third group which relates to Literature, Science, 
and the Liberal Arts, and to the means employed 
for their practical applications. The group includes 
eight classes, that may be summarised as follows : 
Printing and printing machinery, photography, 
books and newspapers, scientific instruments, 
surgical instruments, musical instruments, the 
mechanics of the theatre. Of these, printing ma- 
chinery is of the chief interest to our readers, 
though, as we shall find later on, the collections of 
scientific instruments will claim much attention 
from us. The exhibits relating to typography are, 
as might have been expected, of the highest import- 
ance, though the space that could be spared for 
them was far too limited. It is located on the 


Champs de Mars, adjoining the Avenue de Suffren. 
Unfortunately until quite a late date no printing 
machinery could be put in operation. In the 
French and German Courts the machines shown at 
the beginning of June only emerged from their 
packing cases and were not in running order; Ger- 
many, which was the most advanced at that date, 
was only making very leisurely efforts to be ready. 
British participation may be dismissed in a very 
few words, as regards printing machines; it is 
represented by a Bremner press, sent incidentally 
by the proprietors of the Graphic; and by the 
‘* Printing Arts Company,” who show a very inge- 
nious Russian multicolour machine—the Orloff— 
which has been described in our columns, and 
which has no claim to be regarded as an English 
exhibit. But although the very important exhibits of 
France and Germany were in a backward state so 
long after the opening of the Exhibition, a profit- 
able visit could be paid, even then, to the court of 
the latter country, which contains some very im- 
portant printing machinery, which well illustrates 
the position held by Germany in the printing 
industry. 3 1 illustrates a flat colour-printing 
machine, exhibited by the Maschinen Fabick of 
Augsburg, the capacity of which varies from 3000 to 
6000 sheets an hour, each 44 in. by 36.4 in., 
delivered unfolded on tables. 

The bed is provided with four steel paths, 
sufficiently strong to prevent any bending under 
the greatest pressure; it travels upon a large 
number of steel rollers, finished with the highest 
attainable accuracy ; these rollers run on four very 
strong rails, supported at intervals, particularly 
below the impression cylinder, so as to avoid 
vibration and consequent imperfection in the work. 
The movement of the bed is effected by means of 


of teeth in gear has been limited to the lowest 
possible figure. The guide frames of the steel 
rollers are in positive gearing. The other chief 
parts of the press have been correspondingly 
strengthened, so far as extra strength was called 
for. Further cross. stiffening.has been added in 
connection with a hollow shaft which extends from 
bearing to bearing right through the cylinder, and 
the steel.main shaft is of unusual strength. The 
side frames carrying the impression cylinder, with 
their lateral stays, provide a very secure bearing. 

Of all the types that are shown, the most 
striking and attractive is certainly the enormous 
rotary cylindrical multi-colour press, exhibited 
by the Maschinen Fabrik of Augsburg, in Bavaria, 
and a general view of which is given in Fig. 2, 
page 848. It is designed especially for printing 
cheap periodicals of large circulation, such as is 
attained by many papers at the present time, and 
which has been rendered possible only by such 
machinery as this ; by the cheapness of paper, and 
the facilities given by modern illustrative processes. 
This large Augsburg machine will print in one, 
two, three, or four colours, and is adapted for a 
large range of work, such as wall posters, brought 
at the present time to so high a standard of artistic 
excellence, to coloured newspapers, or to the better- 
class printing, either in black or colours, for cata- 
logues. 

In the design of this ae the Augsburg En- 

gine Works paid special attention to facilitate 
the work of the machine hands. The gearing 
being below and by the side of the delivery 
table, the whole machine, and especially the 
inking mechanism, is very accessible. In ma- 
chines of older types, the inking device received 
its motion from a wheel placed in front of it. 
That arrangement necessitated the use of a very 
long rack ; but in this new machine the length of 
the rack and of the gearing has considerably been 
reduced. 
The press is provided with six pairs of impres- 
sion and plate cylinders and six sets of inking 
rollers in addition to a set-off device. The im- 
pression and plate cylinders have a circumference 
of 2240 millimetres (88 in.), and can therefore deal 
with two sheets, each 44 in. in length, and of a 
maximura width of 900 millimetres (35.4 in.) at the 
same time. All the six inking devices, half of 
which are provided with six, and the other half 
with four ink rollers, are fitted with very complete 
vibrators and distributors, and contain each nine 
or eleven iron rollers and ten or twelve composition 
rollers. The six ink roller sets are designed for 
printing in black, and this operation may be the 
first or the last of the cycle of operations. 











ground floor in the Liberal Arts Building on the 





The inking device comprises four large ink rollers, 


a single pair of carrying rollers, and the number’ 
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and the vibrators and distributors perform their 
work excellently. The drum which guides the 
printed sheet to the flyers is placed at a high level ; 
the hold of the grippers is thus continued over a 
long period and an absolute register insured. The 
exceptionally strong construction of this machine 
admits of applying higher speeds than those recom- 
mended for the normal presses of the Augsburg 
works. Very complete ink distribution is one of the 
features of this machine ; the impression is made 
on one side of the sheet by means of three inking 
rollers, each having four distributing rollers, and 
an inking table with six distributors. On the 
other side there is one inking roller with four 
distributors and an inking table with six distri- 
butors. The number of distributors may be varied, 
however, according to the density of impression 
that is required ; by this means a considerable 
range in tone is obtained. The machine is, of 
course, only adapted for web printing ; the printed 
area measures 35.4 in. by 43.8in., with paper 
35.4 in. wide, but a smaller size, 29.9in. by 





half its size; afterwards it is brought to the 
flyers which deliver the finished sheets on the two 
tables. 

The set-off paper which takes up any excess of 
colour on the inner side of the sheet, and prevents 
sullying the perfecting cylinders, is wound from a 
reel placed above the lower inking set on the right, 
and passes underneath the printed paper round 
the four perfecting cylinders on to a receiving 
wooden reel, fixed between the delivery table 
and the inking set just mentioned. Any of 
the inking sets and cylinders not required may be 
thrown out by turning a central wheel. When it 
is desired to print and to perfect in one colour only, 
the paper is taken from the first perfecting cylinder 
underneath the others to the ripping cylinder, and 
passes between the latter and another small cylin- 
der to the cut-off rollers and flyers. The set-off 
paper also makes a much shorter circuit in this 
case, as it need only travel round one impression 
cylinder. A very accurate register is maintained. 

The dimensions of the machine are: Length, 


eet features which may be noted. The main 
shaft rests in bearings made in two pieces instead 
of in bearings recessed in the frame ; the guide 
— are arranged so as to secure perfect register ; 
and in all respects the press is son made, and well 
designed for excellence and convenience in working. 
This machine, which, as we have said, is well 
adapted for the highest class of colour work, can 
also be used for relief printing, a class of work 
forming a special trade or a branch of the book- 
binders’ art, but which can easily and profitably be 
executed by the printer. In Fig. 3 is shown a 
modification of the same type, intended to produce 
relief work with heated moulds. The machine is 
adapted for electrical driving, and a special feature 
is the great strength introduced, so that the pres- 
sure of 80 tons can be used in regular Working, 
Either the matrix or the die, or both, can be heated 
by steam or gas, according to convenience; the 
connections conveying the heat to the die are very 
simple and easily managed. When employed for 





ordinary surface printing, a double inking table is 
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43.8 in., can also be printed, with a narrower web 
(29.9 in.). As already said, the machine, which 
is driven electrically at the Exhibition, can only be 
used economically in newspaper work for large 
editions ; its output of well finished work is 10,000 
copies an hour. Some idea of the importance 
of the Augsburg Maschinenfabrik, which was 
established in 1840, will be gathered from 
the fact that the works cover an area of 


about 40 acres, and give employment to 30,000 | 


workmen. 

The operation of the machine is as follows: 
From the reel the paper is first taken to the damp- 
ing device and past a small roller on an elastic 
bearing. It then passes over two large carrying 
drums and a series of guide rollers to the first pair 
of impression cylinders and afterwards on the right 
to the second pair. Both these cylinders are 
situated in the lower part of the machine. The 





10.25 metres (33 ft. 8 in.); width, 5.5 metres 
(18 ft.), inclusive of gearing and space required 
for drawing out the set-off paper carriage. The 
height is 5.25 metres (17 ft. 2 in.). and the 
weight about 60 tons. These dimensions require 
special galleries and stairways for the convenience 
of the machine hands, and two platforms have 
been provided, which are situated at levels of 
about 6 ft. and 12 ft. above the flooring. The 
main gear pinion is placed by the side of the 
upper set-off paper reel. The impression, plate, 
and ripping cylinders are grouped in a circle 
around the main gear wheel. 

On a much smaller scale than the foregoing is the 


‘exhibit of Messrs. Rockstroh and Schneider, 
/manufacturers of printing machinery at Dresden. 


|It forms an interesting contrast to the high-speed 


rotary Augsburg press, with its capability for 


/enormous output, for the exhibit consists entirely 


paper now proceeds upward to the left to the first | of flat presses, working at a limited speed, but 
pair of perfecting cylinders, and then, on am | poodncing very high-class work. They are espe- 
approximately circular path, to the other perfecting | cially adapted for printing facsimile water-colour 
cylinders, the last pair of which will be seen in the work in from four to six colours, and for the pro- 
middle of the machine at the top, Fig. 2. Per-| duction of copies of oil paintings in which the 
fected, on the one side in two colours and on the | finish of the execution, dependent, of course, on the 
other in four, the paper now travels downward to | perfection of the blocks, would have been thought 


the right, between the large cutting cylinder and | impossible a few yearsago. Two of these presses are 
another cylinder, placed above the former and of! illustrated in Figs. 4 and 5; they possess several 


provided, and the machine is worked either by 
hand or foot, although if the highest output 1s 
desired, it can be driven by power. A special 
feature may be noted as belonging to this press. 
It has a reversible inking device, used when two 
different coloured inks are employed at the same 
time—that is, when each half of the forme 1s 
inked by a different colour. In producing shaded 
effects, this device cannot be employed, because 
it would mix the different coloured inks, but an 
attachment is provided consisting of a special inker 
on which are a series of inking surfaces, whose 
positions can be shifted by means of adjusting 
screws, so that a great variety in colour effects can 
be obtained. A special feature in the inking 
mechanism of this machine is that the pressure- 
regulating screws for the feed act on the blade at the 
back, and not below it; a very sensitive distribu- 
tion is obtained in this manner. Fig. 6 shows 
the way in which these ‘presses can be driven 
by power. The printing machine exhibited by 
Messrs. Rockstroh and {Schneider are furnished 
with a brake connected with the oe gear; 
this brake acts, not only against the periphery of the 
flywheel, but on each side of the run also, thus se- 
curing considerable energy in action while reducing 
the wear on the bearings. The same exhibitors 





show also a flat press for printing in colours at the 
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PRINTING MACHINERY AT THE PARIS EXHIBITION, 


CONSTRUCTED BY 





rate of 1500 copies an hour. The general charac- 
teristics of all the principal printing machinery 
shown at Paris, apart from special devices, are ex- 
cellence of workmanship, high speeds, and great 
strength of parts, this last having become a neces- 
sity, on account of the very high pressures that are 


required to transfer on paper all the qualities 
possessed by the half-tone blocks now used almost 
exclusively, both for black and colour work. 





THE COST OF ELECTRIC POWER 
PRODUCTION. 
By Pure Dawson. 
(Concluded from page 740.) 
Taste XIV, is interesting, as representing some 
of the average American results obtained in trac- 








tion work, and Table XV. as showing the ratio of 
the various expenditures. 

Table XVI. gives some results obtained in 
St. Louis; Table XVII. those obtained in Balti- 
more; and Table XVIII. those of the Chicago 
West Side Elevated. 

Table XIX. gives some interesting results 
obtained in the Brooklyn stations, and Table XX. 
those obtained in Boston. This latter is of par- 
ticular interest, as showing the advantages to be 
got by centralisation. 

Table XXI. gives the average results obtained 
from some fairly large American traction plants, 
all of which are not very recent, and undoubtedly 
if put down with our present knowledge could be 
worked more economically. Yet these figures very 
closely approximate those prepared by Mr. Parshall. 
We may, therefore, conclude that there is every 
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Fia. 5. 


reason to anticipate that power can be produced 
in very large well-designed stations, all charges 
included, such as interest on capital and sinking 
fund, for little over one-half farthing per Board 
of Trade unit at the switchboard. ; 
Tables XIV. and XV., page 843, are of great 
interest, especially when compared with Tables I. 
and IX. The costs given in Table XIV. are the 
results obtained in actual practice since 1894. 
Table XV. shows that the largest items are the 
cost of fuel and labour ; they aggregate from 60 to 
95 per cent. of the total cost of working. Interest 
bad prike-wn fund amount, as a rule, to from 10 to 15 
percent. The cost of the plant proper is, on an 
average, from half to three-quarters the total cost 
of the complete installation, including land, build- 
ings, and mains; and a little more expenditure, 
which will result in permanently reducing the cost 
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TaBLE XIV.—Average Cost of Power in Recent American 
Power — in “Pence per Board of Trade Unit 
Genera 


d. d. 

Fuel ye a we id be -- 0.09 to 0.50 
Labour ..- ~ an te, is .. 0.08 ,, 0.28 
Oil and waste .. es 26 “ .. 0.008 ,, 0,02 
Maintenance op " oe A = 01 ,, 005 
Water and sundries... 0.908 ,, 0.10 
Total cost of unit all included, except inte- 

rest on capital and sinking fund .. 0.128 ,, 0.71 


TABLE XV.—Average Percentage is: Total Cost of 
Power Production—American Results. 


Per Cent. 
Fuel .. Ps nf ‘ a 50 to 70 
Wages pa hea Pees 13 ,, 26 
Oil and waste ‘ ae ms oe 1.5 ,, 6 
Maintenance és be ‘ip ne 3 i,8 
Water and sundries. a ee Bay 


ayer XVI.—Cost of Producing Polite in Pence per 
rd of Trade Unit During 1898, Cass Avenue Power 
Matton, St. Louis, Mo. 





ay am 
ao per Cent. of 
a. Ip, otal Cost. 
Pounds of coal per Board of Trade unit 6.59 
Total kilowatt-hours generated. . Je —— 
; p.c. 

Cost in pence per unit fuel re a‘ 0.2365 54.31 

na is wages .. ‘¥ 0.0755 17.99 

as maintenance of buildings 0.0065 1.60 

a Me steam plant 0.0090 2.16 

a ‘ electric plant 0.0005 0.09 
Oil and waste “3 0.0080 1.90 
Tools, boiler compound, a and various .. 0.0035 0.79 
Water.. as “e 0.0170 4.03 

Total .. <e 0.3585 
Insurance .. ee ee ‘ 0.0060 1.45 
Taxes .. 0095 229 
Interest and sinking fund ae per cent.) 
total 0.0560 13.89 
Total cost per unit, all resins 
included ae 0.4250 


Total rated capacity of plant "3250 ‘kilowatts, direct-connected 
single cylinder Allis-Corliss non-condensing engines—coal costs 8s, 
a ton delivered, water costs 7d. per 1000 gallons. 

Taste X VII.—Cost of Power in Pence per Unit, Balti- 
more City Railroad Company, 1898. 





Approximate 
Per Cent. to 
Total Cost. 
Pounds of coal per unit generated .. 3.23 
. ater ,, p96 -. 28,52 
Cost in pence per unit generated, d, p. c. 
fuel 0.164 65.25 
Cost in pence per unit generated, 
water . 0.009 3.75 
Cost in pence per unit generated, 
labour .. 0.032 13.25 
Cost in pence per unit generated, , 
maintenance .. 0.028 12,00 
Oil waste and sundries... 0.014 5.75 
Total .. “ : o. 0,247 


Plant consists of four belted 500-kilowatt, and two direct 
coupled 850-kilowatt, and horizontal tandem compound con- 
densers. McIntosh and Seymour’s engines and water-tube 
boilers. Coal costs 10s. 7d. a ton delivered. 


TaBLeE X VITI.—Cost of Power, West Side Elevated Rail- 





way, Chicago, in Pence per Board of Trade Unit. 
1897. 1898. 
d. d, 
Fuel .. ee «e oe 0.1685 0.1810 
Labour se ee es 0.1010 0.0835 
Oil, waste, &c. me x 0.0165 0.0100 
Water 0.0065 0.0080 
Maintenance and repairs .. 0.0185 0.0275 
Total . 0.3110 0.3100 
Total units — 13,570,000 16,976,000 
Toad factor .. 38.4 p.c. 47.5 p.c. 
Pounds of coal per unit 
generated .. Br oe 3.84 Ib. 8.62 Ib. 


Coal costs 10s. 8d. per ton. Station contains two 1500-kilowatt 
direct-connected continuous-current railway generators and two 
750-kilowatt direct-connected units and vertical cross-compound 
condensing Corliss engines, and water-tube boilers. 

TaBLe XIX.—Cost of Power in Brooklyn City Railroad 
weer: Stations in Pence per Unit Generated during 

















Name of station Kent Avenue | Ridgewood | Southern 
Total capacity in 
kilowatts .. . 9600 1800 6000 
Type of steam | Direct - connected Belted Belted 
plant cross | pound pound 
horizontal Allis-| non-con- condensing 
Corliss com-| densing 
pound - condens- 
ing, 75 revs. 
Load factor .. F 36 percent. 45 per cent. |30 per cent. 
Pounds of coal per 
unit generated 3.00 Ib. 5.7 Ib. 3.5 Ib. 
Cost in pence per 
unit generated, fuel 0.120d. 0.225d. 0.140d. 
Cost in pence per! 
unit gene rated,| 
labour 0.085d. 0.145d. | 0.1304, 
Cost in pence, wate } 
oil waste, and re-) 
pairs * 0.055d. 0.090d. | 0.075d. 
Total .. 0.260d. 0.460d. 0.345d. 








843 


- es 
TABLE XXXI.—Cost or Power Propucep at Hannover, 1895 To 1897, not INcLUDING INTEREST 
AND SINKING Fuyn. 






































ee Total Board of Cost in Pgance Per Boarp or TRADE Unit GENERATED. 
YEAR. Trade Units 
— at | 
Produced at] Supplied to tation. Oiland | Wag . aad | Main- : 
Station. | Customer. Coal. Grease. tenance, Sundries. | Total. 
1895.. oe 4.18 5.07 691,000 0.441 0.043 0.792 0.132 ee 1.408 
1896.. oe os ? 4.20 5.00 1,011,000 0.396 0.060 0.660 0,156 aa 1.272 
1897.. vd Pes 4.09 4.68 1,243,000 0.385 0,042 0,577 f 0.186 0.276 1.466 
Average for three years 4.16 4.92 981,700 0.407 0,048 0,676 0.158 0.092 1.381 








x 1050 





lutions, at 150 Ib. 


densers, 120 revolutions, at 150 Ib. pressure, ~ 


Steinmiller boilers, 175 lb. pressure per square inch. Two 400 indicated horse-power dyliepantion vertical condensers, 120 revo- 
20 x millimetres, Two 500 to 600 indicated horse-power triple-expansion vertical con- 


460 x xm millimetres., Two direct-connected 275-kilowatt, continuous- 


current, 300-volt dynamos, and two 400-kilowatt continuous-current direot-connected 300 volts. Two batteries of 136 cells and 




























































































22.36 ampere-hours capacity. 
TABLE XXXII.—Cost or Propuction 1n Some British LicHtTine Pants. AVERAGE FOR Two YEARS, 
—— Man- ‘ - | | Edin- | 
chester, | Stafford. | Kingston.| Islington.| Oldham. | Hull. | yurgh, | Newport. | Burton. 
Board of Trade unitssold .. _—..| 4,104,000} 62,000 213,000 | 708,000 | 389,000 | 605,000 | 3,534,000 | 287,000 93,500 
Cost of fuel in pence per unit sold 0.433 0.283 1.713 1177 0 520 0.607 | 0.385 0.612 0.469 
» Oil and waste 6 0.164 0.044 0.186 0.294 0.040 0.091 0.085 0.230 0.168 
Wages at power station _,, 0.188 1,280 0.653 0.716 0.351 0.431 | 0.159 0.973 2 364 
Repairs and maintenance ,, 0.225 0.154 0.213 0.228 0.209 0.506 | 0.125 0.033 0.212 
Total cost of power production ..| 1.010 1.761 2.765 2.415 1.120 1.635 | . 0.722 1,248 3.013 
Total cost, all expenses er zs ree 
per unit sold Sa «.| 2.975 7,970 5.72 | 6.535 8.565 4.270 | 2060 | 5.42 8.670 
Capital spent per kilowatt in- 
stalled in pounds .. .. .. 104 99 a8 oe 62 71 87 100 151 
— — of — in kilo- 
fe i -| 500 | = 200 465 1500 | 1332 2050 | $148 950 500 
TABLE XXXIIL—Power anp Cost or Propuction IN soME British Power Stations. 
1896. 1897. 1898, 
NAME OF Town. Cost in : Cost in 
trade Unite] PeR2ePer | pence per [rade Units| PeRee Per | Penoe per | Total Units} Tri | Cost of 
Sold. Generat ‘ed, | Unit Sold. Sold. Generated. | ' Unit Sold. ‘ Jenerated , 
Aberdeen ..  ..| 210,200 2.34 2.64 * 287,100 1.96 2.17 412,400 1.55 1.78 
Blackpool .. 356,100 2.39 3.32 429,700 2.55 3.41 
Brighton 1,388,800 1.71 2.04 1,992,500 1.44 1.76 2,648,700 1.87 1.68 
Bristol eG ee 2.08 2.75 657,600 2.05 3.42 1,362,800 1.79 2.39 
Dublin 473,500 2.78 4.21 518,300 2.54 8.72 
Hove... J... o.|. “200,800 3.41 4.07 268,200 2.83 3.28 350,400 2.54 3.00 
Notting Hill.. ..| 230,800 2.77 3.01 355,000 3.03 3.23 455,900 2.80 2.95 
Portsmouth... ..| 839,400 1.97 2.12 981,300 1.86 2.31 
Preston ‘6 wal ee 2.71 | 3.01 871,300 2.19 2.41 448,000 1.44 1.68 . 
Reading .. 82,200 3.51 4.73 123,700 4.65 5.22 160,3C0 os 3.96 
Richmond 97,100 4.61 | 5.02 138,900 3:52 3.86 166,100 2.63 2.93 - - 
St. James’s and Pall 
Mall i ..| 2,401,400 2.05 2.29 3,028,300 1.99 2.23 3,448,900 1.77 1,97 
Sheffield ..  ..| 483,400 1.63 2.21 746,100 1.13 1.58 
Shrewsbury .. 23,800 4.89 5.09 44,700 2.93 3 90 
Southampton 181,800 3.07 3.68 191,900 2.19 2.60 
Southport .. 245,500 1.72 2.35 376,500 1.62 2.29 589,400 1.05 1.45 
Stafford .. 43,600 | 2.38 3.37 55,500 2.31 3.19 68,000 2.08 2.79 
Sunderland ..  ..| 146,400 1.95 3.27 270,200 1.71 2.28 
Tunbridge Wells 174,100 2.52 2.82 288,600 3.14 8.48 : 
Westminster --| 8,503,100 1.95 2.27 | 4,855,800 2.75 8.18 5,055,200 2.78 3.21 
Worcester 883,600 1.78 2.27 | 429,300 | 1.76 2.29 474,400 | 1.38 1.78 
Yarmouth ..  ..} + 155,300 CM. f OS 190,060 | 2.34 3.35 232,800 





TABLE XXI.—Fuwel Consumption on Some American 
Roads, 


| 
| 








g/*S | 858 [Ssse 
g|fe|at, at 
3 : Ss = 
Name of Company. Fs FE ZS of g 5 oes 
az | S52 |-235 
d | 382 | ga (B22EE 
ale al Io lenkil am C Bem 
Brooklyn City Railroad Com- 
pany 140} 3.00 | 0.100 0.2597 
Union Traction Company, Phila- 
delphia 140} 3.50 0.136 0.2955 
Manes City ‘Railroad Company 140} 2.62 | 0.121 0.248 
Metropolitan Elevated, Chicago] 150} 3.85 | 0.170 0.285 
South Side Elevated, Chicago -| 140} 4.67 | 0.120 0.230 
Cass Avenne Station, St. Louis} 90} 6.59 | 0.237 0.354 
Baltimore City Railroad «.| 125} 3.23 0.164 0,247 
West Side Elevated, Chicago ..| 140| 3.73 | 0.175 0.310 
Boston pines Cent Sta-|- 
tion a oo --| 120) 2.86 | 0.195 0.349 

















Coal costs delivered, 6s. 6d. a ton. 


that a direct-connected condensing plant will, under 
favourable conditions, save the extra expenditure 


saving it effects in the cost of production of energy. 
The influence of size on the economy of a plant is 





also clearly shown, and the consequent advantage of 





Which may be entailed, over and over again, by the 





centralising as much as possible, as has been done 





TaBLE XXV.—Cost in Pence of Producing Board of 


Trade Unit, Niirnberg City ee Works. 


Fuel 


Items. 


Oil, grease, te. 


Wages .. 
Salaries. . 


Maintenance of power ‘station and feeders, 
lamps, cables, &. 0. 

Insurance, rates and taxes, “and various. 

Interest on capital and sinking fund .. 


Total 


TaBLe XXVI.—Cost in Pun of Power Production per 
Board of svete Unit, Cologne City ona Fare. 
tems. 


Fuel 


Wages ‘and salaries 


Maintenance 


a 


Station lig! 


Total .. os Bs 
Total kilowatt-hours generated 


water . 


ting 


in the case of Glasgow. 


on oe. 


1s 1897. 
Costin Costin 
Pence. Pence, 

1.188 1,224 

0.168 0.060 

0.400 0.384 

336 0.240 
. 0.108 

0.216 0.264 

1.020 0.864 
3.424 8.144 


4 d. 
0.415 0.499 
0.200 0.266 
0.160 0.193 
0.062 0.065 
0.014 0.038 
0.851 1.061 

1,187,000 857,000 


This is at once evident 
on consideration, as at least one man and an elec- 
trician in the engine-room, and one man in the 
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600 HORSE-POWER BLOW 


ING ENGINE WORKED BY 


———=S 


BLAST-FURNACE GASES. 


CONSTRUCTED BY THE SOCIETE JOHN COCKERILL, ENGINEERS, SERAING. 


(For Description, see Page 845.) 


ag 


? 


i ee ae NED 


Taste XX VII.—Cost and Data of Power, Frankfort 
Electricity Works. 














— | 1895. | 1898. | 1897. | 1898. 
Board of Trade units supplied } | 
at switchboard as | bs | .. | 2,696,000 | 3,194,000 
Number of incandescentlamps} .. | .. 65,188 | 75,851 
a arc lamps .. ° | sa oo 658 | : 
Motors in horse-power ies ae 1,500 4,532 
Cost in pence per unit, fuel ..| 0.758 | 0.634 0.755 0.652 
> 0 water | 0.042 | 0.064 0.054 0.054 
Oil, grease, and waste. . --| 0.184 | 0.034 0.036 0.046 
Wagesand salaries .. --| 1.261 | 0.896 | 0.628 0.666 
Taxes, interest, and sinking} | | 
fund... ee ee + 1,326 | 1.304 1.336 1.413 
Total.. .. -- «| 8.571/ 2.982 / 2.809 | 2.821 








| 76.1 p.c. | 71.5 p.c. 


Total efficiency of system .-| ce ae 


Plant composed of four tandem compound-condensing steam 
engines, 85 revolutions, direct-connected, 115 Ib. steam, 522-kilo- 
watt, 3000-volt alternating-current generators, and two tandem 
compound-condensing, 35 revolutions, 115 Ib. steam pressure, 
1032-kilowatt similar alternators. 


TabLE XXXV.—Total Cost of Power per Board of Trade 
Unit Generated in Private Plants in America (P. R. 


Moss). 

1 d. 
Large hotels ei as -- om as ‘> 0.83 
Small ,, ‘- od me ey ns én 1,225 
Flats ——— ee + oe ab oe 2.35 
Large shops (stores) .. oe ae - es 1.425 
Small _ ,, - oe ps ee ee ‘a 2.05 
Large office buildings .. ‘ es we ee 2.185 
Small ,, 2 . 2.53 


boiler-room are always required, no matter how 
small the station may be. When the machinery 
increases, and more men to look after the 
oiling of the engines, the maintaining of steam 
pressure, water level in the boilers, firing, 
taking away ashes, bringing in coal, keeping the 
power-house clean, &c., become necessary, then it 
is that labour-saving and automatic machinery 
become indispensable: By the use of such appli- 
ances the same staff which handles a small plant can 
manage a plant 100 times greater. 

Table XXII. gives the results obtained on the 
South Side Elevated Chicago, a generally well- 
























































TABLE XXXIV.—Cost AnD FinancrAt RESULTS OF SOME GERMAN Power AND LIGHTING PLANTS. 
gg 3 2 | Cost iN PeNce PgR Boarp or TRADE | ge8 beg | s 
i} € 5 S Units Suppuiep. on as | a 
Fine B cs g Og. | ede | 8 
S23.) wes Gis ee x ‘Mie aun Nemes Wacae nee Be 
|ogae| “3 | SR | & | i sag |ZE28 | os". | 5 
Name OF Town. 32°" 7S B ae 3 se |Ssor | 823/33 
[€5ss] EE | sul] 2 | = gag! “BSy | F238 | §., 
ayant! a2: | eon | S | | .| 2] 9 Se83i ofc | wae4 | 23 
ebse| 52 | #821 3 14) .18)2| Eee) tebe | dc63 | 
\Bce5| go | pha} § | 2/8) |2|3 gabe) fase gise | Ze 
“ | | Ee aan ee ee | | 
Altona =... ~—..| «1,180 | 1,572,000) 4.77 16 0 | 0.418 | 0.018 | 0.379 | 0.123 | 0.368} 1.806 | 4.84 314 | 52 
Berlin.. .. «| 18,000 {14,230,000, ee PEE Pre hee as we Se 4.43 | 
Bremen -» ee} 2,400 | 603,000) 6.82 15 3 | 0.568 | 0.038 | 0.844 | 0.446 | 0.092| 1.99 | 6.46 4.00 P| 
Breslau... —..|_--1,200 | 882,000/ 9,94 | 0.645 | 0.099 | 0.909 | 0.878 | 0.861 | 2.382 | 7.67 5.97 | 
Canmel.. .. =.| 460 | 158,000]  .. a 0.216 | 1.322 | 0.299] 0.550| 2.39 | 9.40 4.80 44 
Darmstadt ..  ..) 7 257,000} 10.36 14 9 | 0.849 0.082 | 1.168 0.27 0.590; 296 | .. 3.70 | 44 
Ditsseldorf (8) ..| 1,600 | 568,000| 6,49 11 2 | 0.997 | 0.027 | 0.761 | 0.390| 0.158 | 1.73 | 5.98 3.66 | 32 
Elberfeld .. ..| 900 | 403,000| 9.04 | 12 8 | 0,623 / 0.148 | 1.080 | 0.515/0.202| 2.57 | 679 8.19 2 
Frankfort - on - the | 
Maine .. —..| 5,000 | 2,696,000) 6.64 | 16 9 | 0.611 /0.086/0.690) .. | .. | 1.27 | 369 6.45 | 
Hamburg ..  ../ 5,000 /10,500,000/ 3.56 | 18 0 | 0.861 | 0.056 | 0.813 | 0.078| 0.022 | 0.815 | 4.94 3.68 | 46 
Hannover ..  ../ 3,000 | 1,087,000 4.68 | 15 0 | 0.385 0.042 | 0.577 | 0.186| 0.276] 1.47 | 7.10 6.00 | 38 
Kélne-am-Rhine ..| 2,000 | 1,187,000/ 8.14 ++ | 0.448) ., | 0.266 | 0.193 | 0.139] 1.05 2.82* 6.27 | 39 
Kinigsberg .. ..| 800 | 332,000| 11.35 | / 0.936 | 0.173 | 1.052} 1.012} .. | 3.17 | 9.69 5.33 | 
Leipzig --| 2,000 | $15,000] 19.06 | .. | Me ray eee as es ee 4.46 2.66 | 35 
Stettin ..  ..| 1,700 700,00| 7.7 | 19 8 | 0.798 | 0.051 | 0.474 | 0.192 | 0.882 | 1.85 - 4.55 | 2 
Dresden (light) ..| 8,500 2,950,000! ssa | 10.60 |0.13 |0.59 |0.23 } .. | 1,84 
» (trams) ../ 2,000 | 4,696,000; 6.66 | .. | 0.28 | 0.06 '0.18 |0.05 | .. | 0.68 
Stuttgardt .-| 1,500 | 2,981,000) 3.48 -- [048 |0.02 [0.87 |0.08 | .. | 118 
Neuhaldensleben i 70 955,000 et 1.11 | 0.18 | 0.72 | 0.50 ae 3.00 
| | | } } 
* This includes sinking fund and interest on lighting mains, transformers, lamps, &c. 
designed and very modern station ; the results here |The great point is to get as long working hours 
shown are certainly remarkable, and prove what can |as possible; then, and only then, and with 4 
be obtained by careful design and careful running of | properly designed station, can power be generated 
a plant. Table XXIIL. is instructive, showing that | most economically. A station which runs for 
good results can be obtained even with an old-|lighting purposes only will not generate power 
fashioned and badly-designed plant, when it is prac-| cheaply, and vice versd. To design an econo- 
tically run continuously and with -proper care. |mical station for traction or power transmission 
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TRIPHASE ALTERNATOR AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE COMPAGNIE GENERALE ELECTRIQUE DE NANCY. 


— CENTRE LINEOF ENGINE. 


work requires a great deal of special knowledge and 
experience, which can never be gained in the light- 
ing field. 

It is interesting to compare the above results 
with those so far obtained in European lighting 
and combined stations. 

Tables XXIV. to XXXI. give the results 
obtained at Leeds, at the very small experimental 
plant of Glasgow, Diisseldorf,. Altona, -Frankfort, 
Cologne, Niirnberg, Breslau, atid Hanever. 

It will be seen that whéreas: the quality and 
cost of coal can be practically assumed as equal 
in the case of the American and European plants 
given, and although wages and salaries are 
higher in America than is the case in Europe, the 
cost of coal per Board of Trade unit is three to 
four times greater in the European light and power 
plants given, than in America, and the labour item 
is five to six times greater in Europe than in 
America. 

These superior results are achieved by practically 
running the plant continuously, and by the use of 
labour-saving devices in handling fuel, water, &c. 

Tables XXXII. to XXXIV. give some more 
results obtained in English and German power 
stations. In comparing the American and Euro- 
pean stations mentioned, it must not be forgotten 
that the former are all larger, and that the larger a 
station the more economically it can be run. The 
size, however, alone does not account for the 
remarkable difference of cost of coal and labour. 

e Berlin lighting and power stations come 





(For Description, see Page 846.) 
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nearest in size to the American ones, yet there the 
total cost of the Board of Trade unit is only just 
under 1d. The new traction station at Dublin is 
generating current at 4d. per unit, all charges 
included. 

The tables regarding cost of production may be 
concluded with ‘Table XXXV., e 844, which 
was compiled by Mr. Percival R. Moss, after a most 
exhaustive investigation. It at once shows the 
economy of practically continuous running, such as 
is required in or otels, where electricity is not 
only required for lighting p , but works lifts, 
fans, and countless other small motors. ~ 





BLAST-FURNACE GAS ENGINE AT THE 
PARIS EXHIBITION. 

SomE months ago (see ENGINEERING, page 87 ante), 
we published particulars of a blowing engine, in 
which waste gases from the blast-furnace formed the 
source of energy, installed at Messrs. John Cockerill’s 
works, Seraing ; and more recently, on the occasion 








of the last meeting of the Iron and Steel Insti- 
tute, a discussion was raised by a paper read on the 
same subject by Mr. A. Greiner (see ENGINEERING, 
pege 624, ante). A part of the exhibit at Paris of 
essrs. Cockerill is a blowing engine of this type, and 
we publish an illustration of it on page bs, ae 
course it cannot be driven by blast-furnace waste gas 
at the Paris Exhibition; but its efficiency was very 
thoroughly tested before it left the works at Seraing, 
and the result of these tests, contained in a report 
recently issued, may be considered as a supplement 
and completion of the exhibit. The engine, which is 
the joint invention of M. Delamare-Deboutteville and 
the Cockerill Company, is the first of the special type 
that has been constructed, and the blowing mechanism 
also contains special details. The trials were. carried 
out in the presence of a large intertiational committee 
of engineers, and were of a.very complete character. 
Some particulars of the gas engine are as follow : 


Diameter of cylinder «1,300 m. (51.18 in, 

Length of stroke... .»  1.400,,. (66.15 ,, 

Diameter of piston-rod  ... .244,, (9.6 ,, 
shaft . (18.11 


: . i 
Height of engine ", 4,000 m. "(13 ft. 1.48 in.) 
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.--11.000 m. (36 ft. 1 in. 
seo O00 =, 119 46 Bs 50 


length of engine 
Width pg 


Weight of flywheel i 


Total weight of engine... Iw 
Double-Acting Blowing Engine : 
Diameter of cylinder 1.700 m. (66.93 in.) 
Length of stroke 1.400 ,, (55.15 ,, 
Diameter of piston-rod me, 133% 
Height... ee Pe ... 4,000 m. (13 ft. 1.5 in.) 
Length is Si Sa, 5.500 m. (18 ft.) 
Width... au so ... 38.500 m. (11 ft. 6 in.) 
Weight Le ¥ me 31 tons 


The gas used was delivered from five blast-furnaces, 
making Bessemer pig chiefly, into a chamber, where 
it was cooled and thoroughly washed with water jets ; 
but by another arrangement the gas could be admitted 
direct to the engine after passing through a meter, 
careful observations being, of course, made during the 
trial of the amount of gas consumed. The apparatus 
used for this purpose was the same that had been 
devised in 1898 for testing the first large engine of 
the kind built by Messrs. Cockerill. This earlier 
engine, which was of 180 horse-power, gave very 
satisfactory results; the consumption of waste gas per 
horse-power per hour was 3.329 cubic metres (117.600 
cubic feet). The engine recently tested showed a 
saving of about 7 per cent. over the earlier efficiency. 
The best result that was recorded during the trial was 
the development of 900 indicated horse-power, giving 
effective work of 725 horse-power in compressed air, 
with a consumption of 2.853 cubic metres (100.800 
cubic feet) per hour. This Delamere-Deboutteville 
and Cockerill engine is certainly one of the important 
novelties of the Exhibition, and suggests a considerable 
economy in blast-furnaces for the early future. The 
concluding words of the report we have referred to, 
which was prepared by M. H. Hubert, Director of 
Mines in Belgium, may be quoted as a just summary 
of this interesting work. ‘‘If we remember that the 
first and very elementary trials in the direction of 
using blast-furnace gases direct only date back for 
about five years, sioce the first experimental eight- 
horse motor was completed at Seraing in 1895, when 
it was considered necessary to furnish it with exten- 
sive appliances for cleansing and scrubbing the gas, 
we cannot fail greatly to admire, and thoroughly to 
appreciate, the ability and perseverance with which 
M. Delamare-Deboutteville and the engineers of the 
the Cockerill Company have met and overcome all the 
difficulties that attended a complete solution of the 
problem.” 





THE PARIS EXHIBITION ELECTRIC 
POWER STATION.* 


Tut TrIPHASE ALTERNATOR OF THE NANCY GENERAL 
Exectric Company, 

CoNTINUING our notices of the various installations 
that compose the great electric power station of the 
Paris Exhibition, we this week give illustrations (on 
page 845) of the triphase alternator exhibited by the 
Compagnie Générale Electrique de Nancy, which is 
direct coupled to one of the several engines supplied b 
Messrs. Weyher and Richemond, and which we shall 
describe on a future occasion, The generator belongs to 
the class of alternators with fixed armature and revolv- 
ing inductor ; it is designed for an output of 450 kilo- 
watts at 50 periods and 93 5 revolutions per minute. 
According to whether the load is inductive or non- 
inductive, it absorbs from 530 to 660 effective horse- 

wer. The armature is built up of very soft iron 
plates 4 millimetre thick, insulated with paper; it 
is held together by four rigid and _ well-ventilated 
cast-iron frames bolted together. For convenience 
of transport and erection, the armature has been 
made in halves, the lower part of the frame carry- 
ing the feet by which it is bolted to the bedplate, 
while four rings are attached to the upper half, as 
shown in the illustration, for convenience of erection. 
On each side of the circular frame of the armature are 
placed six radiating tie-rods secured to a central collar 
and the periphery, and provided with adjusting screws; 
by this arrangement the rigidity of the armature can 
be greatly increased, at the same time that the weight 
is diminished, and the proportions between the mass 
of the cast-iron frame, and the wrought-iron plates of 
the armature, reduced. The winding, which is of the 
ordinary triphase type, is +o arranged as to avoid all 
cross'ng in the connections of the coils, as well as in 
the coils themselves; cable is used for the winding, 
instead of copper strip ; the coils are insulated by tubes 
of micanite. The clear opening of the armature is 
4.50 metres (14 ft. 9.17 in.) in diameter, and the outside 
diameter is 5.050 metres (16 ft. 6.82 in.) ; the width 
of the cast-iron body is 580 millimetres (22.84 in.) ; 
it carries 96 coils, of which 32, connected in series, 
constitute the winding for one phase ; the total weight 
of this fixed part of the generator is 14 tons. The in- 
ductor revolving within the armature consists of a 
cast-steel ring with eight arms, and having 64 poles 
screwed into the periphery of the ring. Like the 








armature it is made in halves for convenience of 
transport and erection, and is mounted on the shaft 
by bolts and rings shrunk on hot. The coils are 
machine-wound on insulating shells, the section of 
wire being such as to insure a full margin of safety 
under all conditions ; the cross-section of the coils is 
oval, which gives the best utilisation of space, special 
facility in manufacture, and a minimum length of wire. 
The poles are wound so as to avoid crossings and 
long connections, and the finish of the work is excel- 
lent. Two carefully insulated cables, passing down 
one of the arms, are in connection with two rings, 
whence is brought, by means of rubbing contacts, 
the continuous exciting current required. The weight 
of this part of the generator wound complete is 9.6 
tons. On the overhanging end of the main shaft is 
mounted the armature of the six-pole exciter which 
gives a continvous current of 120 volts for exciting the 
alternator. This machine is wound in series, in order 
that only one rheostat may be required. The output 
of this dynamo, at 93.5 revolutions, is 120 volts and 
75 amperes. It is almost a say that the 
Compagnie Gérérale Electrique de Nancy, is one of 
the lalieg electrical companies in France. 





THE JAPANESE BATTLESHIP ‘ ASAHI.” 
(Concluded from page 681.) 
Tue AUXILIARY MACHINERY. 


Tue auxiliary machines are very numerous, and to 
give a complete description of each individual machine 
or system would suffice for an article in itself. They 
include Brown’s steam tiller and telemotor gear, air 
compressors, engines and dynamos for electric power 
and lighting, searchlights, workshop engines and ma- 
chines, ventilating fans, refrigerating machinery, 
capstan engines and cable gear, combined heating and 
ventilating apparatus for crews’ quarters on the 
atent thermo-tank principle, coaling winches and 
Sompesiny’s transporters, boat-hoisting winches. 
Steering is effected in the Asahi from different posi- 
tions of the ship, and by alternative methods. The 
chief and easiest method is by the hydraulic telemotor, 
which is used in conjunction with the steering engine 
in the steering compartment aft. The arrangement 
which is fairly well known, is the patent of Messrs. 
Brown, of Rosehall Works, Edinburgh. 

The air-compressing machinery is contained in two 
rooms on the lower deck. The machinery is used 
for charging the air chambers in the locomotive 
torpedoes, the air, of course, actuating the propelling 
mechanism of the weapon. The sensible course has 
been adopted of keeping one end of the ship inde- 
pendent of the other, so that one could be fought after 
the other has been put out of action. This part of 
the equipment has been supplied by Mesers. Brother- 
hood and Co., London, who have fitted out many 
warships with machinery. The hydraulic machinery, 
to which reference should be made, is also in two 
engine rooms on the lower deck. The power is used 
for operating the barbette turntables, hoisting am- 
munition, elevating and loading guns. The rooms are 
all well ae a point which is not always 
sufficiently attended to. 

The ship is lighted throughout internally by elec- 
tricity. The engines and dynamos for this purpose 
are of the most approved design, and the electric 
lighting arrangements are complete in every respect. 
The coal bunkers are, of course, supplied with the fixed 
lights, customary in the most modern of evens 
Two yard-arm reflectors, each with eight 50 candle- 
power 80-volt incandescent lamps, are also fitted. Six 
searchlight projectors are placed at different. positions 
on the ship, one on each mast and one at each end of 
the forward and after bridges. These searchlight pro- 
jectors are very powerful and are fitted with automatic 
carbon feed lamps, those in the tops being also supplied 
with distant controllers with watertight Bifranner 
switch. Electric lighting is arranged also for distant 
signalling purposes. All such items as compasses, tele- 
graphs, and instruments on the upper deck and bridges, 
conning towers and torpedo direction towers, the bow 
and masthead, are all fitted with incandescent lights. 
The dynamos, which are placed in aroom on the middle 
deck, are three in number of 600 amperes 80 volts, and 
are supplied by the well-known firm, Mes:rs. Siemens 
and Co., Limited ; the engines are supplied by Messrs. 
Bellis and Co., Birmingham. All wire leads are of 
the best high conductivity copper and form a complete 
wire circuit, no earth fem. formed 3 the ship. 
There is also a complete system of electric bells 
throughout the ship with tell-tales fitted in the 
various important positions. All the work in connec- 
tion with the fitting out of the ship with the electrical 
power has been carried out by the electrical depart- 
ment of the Clydebank works. 

A workshop for the use of the engineers has been 
arranged on the middle deck amidships, and is 
fitted with all the most useful of machines ; in fact, 
it is really a floating repair-shop. Nothing has been 
omitted which would prevent any repairs from being 


For ventilation there are six fans driven by steam, 
arranged three forward and three aft, below the pro- 
tective deck and within the citadel. These supply 
fresh air to all the compartments beneath the water 
line and thus all hatches can be closed when in action. 
All the downcasts to these fansare fitted with armoured 
gratings where they pass through the armoured decks. 

he compartments above the water line are ventilated 
naturally through cowls. Special ventilation is pro- 
vided for the coal bunkers, all of which exhaust 
into the main funnels. There has also been adopted 
in the crew’s quarters of this vessel a patent known 
as ‘‘ Stewart’s patent ventilating thermo-tank,” which 
combines mare with ventilation and can be regu- 
lated as requi The principle is intended to com- 
bine an efficient ventilating system with an improved 
arrangement of heating. An efficient form of heater 
is combined with a steam or electrically driven fan, 
and placed on deck or outside the compartment to be 
heated or ventilated. This heater is connected to the 
ventilating trunking through the compartments and 
rooms, and any required volume of air at any desired 
temperature can be delivered to the compartment. 
By a suitable arrangement of valves on the connection 
to and from thermo-tanks, air may be exhausted from 
the compartment to the atmosphere; or may be cir- 
culated in the compartments throughout the heater, and 
ames raise the temperature. It may also be de- 
livered direct into the ventilating trunks without 
passing through the heater. The temperature can 
also be reduced when the vessel is in hot climates by 
= of direct expanded gas from a refrigerating 
plant. = 

The capstan and cable holders are actuated by a 
vertical inverted engine, having two cylinders each 
16 in. in diameter and 14 in. stroke. The whole of the 
capstan cable-holders are driven from the engine by 
means of mitre gearing. There are two cable-holders 
suitable for the size of the cable carried. They are of 
cast steel with solid stops. They are arranged to run 
loose on their shafts with gun-metal bushes. Each 
holder is provided with one wrought-steel reliever 
fitted into a cast-iron rubbing block. A cast-steel 
drumhead is fitted firmly to the centre cable holder 
spindle between the forecastle deck and the upper 
deck, to enable the capstan on the upper deck to be 
worked by hand. The vessel is fitted complete with 
all cable gear, and during the tests everything worked 
satisfactorily. There is also a vertical inverted capstan 
engine fitted aft, having two cylinders each 10 in. in 
diameter and 12in. stroke, and is similar in construc- 
tion to the forward one. A warping capstan is also 
fitted on the upper deck aft and is arranged to work 
by hand as welts steam. The lower portion is in the 
form of a cast-steel cable-holder suitable for 1?-in. 
cable. The body of the — is portable and the 
head is arranged to take full set of capstan bars. 

The anchors and cables are of the best make, and 
were thoroughly tested before delivery. There are 
four bower anchors, each of 120 cwt., ex-stock ; one 
stream anchor, of 40 cwt., ex-stock ; three kedge 
anchors, each of 25 ewt., ex-stock. These anchors 
are all of the latest pattern. They are stowed on bill 
boards specially constructed and adapted for the speedy 
transit of the anchor overboard when they are released. 
There are four cables of 2,°,-in. stud chain, and one 
cable of 1#-in. stream chain. These are stowed in 
lockers constructed forward on the lower deck, and 
are so placed that they are convenient for the cable 
being easily led to the holders. 

The Asahi is amply supplied with boats, there beio 
no fewer than 16 of all kinds. Thess boats are al 
stowed in such a manner so that they can be manipulated 
in the easiest fashion when required. 


Tur PROPELLING MACHINERY. 


The Asahi is propelled by two sets of three-cylinder 
triple-expansion engines which are illustrated by en- 
gravings on our two-page plate. Each of the two sets 
is designed to develop 38500 indicated horse - power, 
giving a combined indicated power of 16,000. Steam is 
supplied by water-tube boilers of the latest Belleville 
economiser type, working at a pressure of 300 lb. per 
square inch which will be reduced at the engines to 
250 lb. Each set of engines is placed in a separate 
engine-room, divided by longitudinal watertight bulk- 
head, which extends the whole length of the machi- 
nery space. Each engine-room is in all respects similar 
to but entirely independent of the other. ; 

The main engines are of the vertical inverted 
type, supported on cast-iron columns at the back, 
and inclined wrought-steel columns at the front. 
The soleplates, or main bearing frames, which are 
made of the cast-steel skeleton type to insure 
lightness, are strongly bolted together so as to 
form one homogeneous stiff foundation for the ea- 
ines. All the cylinders are fitted with separate 
iners, and are steam-jacketed. The diameter of 
the high-pressure cylinders ‘is 324 in. ; that of the 
intermediate-pressure cylinders, 52 in. ; and tbat of 
the low-pressure cylinders, 85 in. ; all having a stroke 
of 4 ft. The high and intermediate pressure cylinders 








* See pages 647, 712, 746, 775, and 815 wide. 


expeditiously carried out. 


are fitted with piston valves of the inside type, having 
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approved adjustable packing rings; whilst the low- 
pressure cylinders are fitted with treble-ported flat 
slide valves, having a special type of relief frame fitted 
at the back to relieve them of steam pressure. The 
weight of all the valves is suitably balanced in order 
to reduce the strain on the valve gear as far as pos- 
sible; the latter is of the double-eccentric link-motion- 
type. Thecylinders, which are entirely independent 
castings, are connected together by attachments 
which, while allowing for the expansion of the dif- 
ferent parts, insure, at the same time, longitudinal 
stiffness ; and to further increase their stability in the 
event of ramming, &c., strong struts are fitted between 
the po ct ssc engine and the forward structure of 
the vessel, as well as transversely between the respec- 
tive cylinders in each engine-room. 

The air pumps are not worked by levers in 
the usual manner from the main engines, but are 
entirely separate. Close under the main condensers 
are placed a pair of direct-driving, single-acting air 
pumps, actuated by steam cylinders working on the 
compound principle, the pumps running at a speed of 
30 strokes per minute. The suction pipes of these air 
pumps are cross-connected, so that at lower speeds the 
oae set of pumps suffices for both engine-rooms, which 
may prove of great advantage in the event of accidents. 

The main condensers, which are built of riveted 
brass plates, are placed in the wings of the ship and 
have a collective cooling surface of 16,000 square feet. 
Adjacent to them, at the aft engine-room bulkhead, 
are placed two auxiliary condensers, one in each 
engine-room, having a combined cooling surface of 
2220 square feet. Water is circulated through the 
condenser by two 18-in. centrifugal circulating pumps 
cach driven by independent engines, having, in addi- 
tion to suctionsfrom the sea, the usual bilge connections. 

The boilers are placed in three separate compart- 
ments, there being in all five stokeholds running 
athwartships. The forward and middle groups con- 
sist of ten boilers, placed five in a row, back to back ; 
and the aftermost group consists of a single row of 
five boilers. There are thus 25 boilers with econo- 
misers, viz., 15 boilers having eight elements and seven 
pairs of tubes; 10 boilers having seven elements and 
seven pairs of tubes; 15 economisers having eight 
elements and ten pairs of tubes; and ten economisers 
having seven elements and ten pairs of tubes. 

The main feed system consists of three main and 
three auxiliary pumps of Messrs, G. and J. Weirs’ 
well-known double-acting type. 

The main steam supply is conveyed by two lines of 
steel steam pipes, one line being arranged on each side 
of the ship, and leading into a large steam separator 
on the aft boiler-room bulkhead. Each line of main 
steam piping is entirely independent of the other, as 
are also the connecting pipes from the boilers to each 
of these lines. Any boiler may, therefore, be cut off 
from the steam without interfering with the perform- 
ance of the others in the compartment, as may also 
any compartment from which these main steam pipes 
lead, without affecting the working of the other com- 
partment. Any group of boilers may supply steam to 
any of the engines ; and the same remark applies to 
the feed system. 


THE STEAM TRIALS. 


The Aeahi left her moorings in Portsmouth Harbour 
on Tuesday, March 20, and proceeded to Spithead, 
where, after adjusting compasses, she commenced her 
preliminary trials by running a series of progressive 
miles in Stokes Bay, with the following results : 

Progressive Speed Runs. 

















Mile Runs. Revolutions. Picco nl —_ 
First set of runs. | 36 613 | (6.69 
Second set of runs ..| 50 1610 9 28 
hind gg pa 71.5 4355 13 06 
| 








These data having been obtained, the ship anchored 
at Spithead for the night, and on Wednesday morning 
left for the westward at 6.30 to carry out her high- 
_— coal-consumption trial, the results showing 
that at 12,947 indicated horse-power the consumption 
was only 1.6 lb. per horse-power per hour. The fol- 
lowing Table gives the mean results : 


High-Speed Coal-Consumption Trial, 
Seere lass 270 Ib. 


Steam in boilers 
Starboard. Port. 
Vacuum pan ee in, 254 in. 
Revolutions per minute iiae ang . 
ig << 0.2 Ib. -6 Ib. 
Mean pres-/ Intermediate 39.5,, 37.7 », 
or W ove ”? 16. 1 ” 
Indicated ( High ice 2170 
horse- Intermediate 2042 1944 
power (Low...  ... 2340 2228 
Indicated horse-power 6605 6342 
Collective I.H.-P. ... 12,947 
Speed of vessel : 17.5 knots 
consumption per 
I.H.-P. per hour Be 1.6 Ib. 


+ Paper read before the Institution of Mechanical En- 


instead of which she steamed on to Plymouth, and was 
safe at anchor in the Sound by7 p.m. On Thursday she 
remained at anchor, adjusting the draught to meet the 
requirements of the specification, and on Friday she 
commenced her full-power trial between Start Point 
and Barry Head, a distance of 12.26 knots. Four 
runs were made between these points, the mean results 
obtained from the series being as follow : 


Full-Power Trial. 


Steam in boilers 280 Ib. 
Starboard. Port. 
Vacuum ee Seeks in. 
Revulutions ~ i a PR A a ahs : 
ig 2ilb, 115 32 1b. 
Mean Pres-/ Intermediate 49.09, 46.69 ,, 
Low... a eee, RS 
Indicated ( High eH 2508 2516 
horse- { Intermediate 2737 2608 
power Low 3105 2886 
Indicated horse-power 8350 8010 
Collective I.H.-P. ... 16,360 
Speed of vessel 18.3 knots 


This is certainly most satisfactory, the ship having a 
mean draught of 27 ft. 34 in., corresponding to 15,340 
tons displacement. 

After the full-speed trial circles were made to port 
and starboard with each steam-steering engine, and 
with the ship still at full speed. Then ata speed of 15 
knots, the hand-stesring gear was successfully tried, 
after which stopping, starting, and reversing trials 
were carried out. The ship then ran the remaining 
90 knots to Spithead at a — of 17 knots, anchoring 
there shortly before midnight. 








RECENT LOCOMOTIVE PRACTICE IN 
FRANCE.* 

By M. Epovarp Sauvacr, Member, Assistant Engincer- 
in Chief, Rolling Stock and Running Department, 
Western Railway of Fravce. 

(Translated from the French.) 

Recent locomotives on the French railways are chiefly 

remarkable for their high power, rapid increase in the 


used; there are to day in Franca more than 800 locomo- 


tives of this kind in service or under construction. The 
four cylinders drive either two, three, or four axles. 
With two driving axles the machines have large wheels, 
and are intended specially for working express trains, but 
they may also be employed advantageously for the 
heaviest nger trains, and even in certain cases for 
goods trains. The locomotives with three axles have also 
large wheels. They draw easily long goods trains or 
heavy passenger trains ; they have been employed to work 
express trains, but exceptionally rather than regularly. 
This type of engine renders a great service, since it is 
euitable for almost all trains; it allows considerable increase 
in speed for goods trains, which mes more and more 
necessary on the retwork of the principal French lines. 

For heavy and slow trains, principally on steep inclines, 
four driving axles are used ; but this type of machine is 
generally less in favour than the _—— almost all 
engines with four driving axles have already become 
a little antiquated. 

It is important to observe that much importance is 
attached to the preservation of the coupling of these 
axles together, instead of driving separa ly one axle or 
a group of axles by each pair of cylinders. 

The advance in the power of engines has brought about 
an increased weight upoh each pair of wheels. A load of 
about 17 tons per axle is generally allowed to-day in France 
although a few years since 15 tons were seldom ex od. 

Amongst the details of construction one should notice 
first of all the dimensions of the fire-grates and of boilers. 
To obtain a sufficiently large diameter, especially with 
large wheels, the axis of the boiler has been raised much 
more than was done formerly; generally a height of 
2.50 metres (8 ft. 2,', in.) above the rail-level is to-day the 
normal height, although formerly this dimension was 
nearer 2.15 metres (7 ft. in.). This necessitates the 
short chimneys characteristic of modern locomotives. It 
is y necessary to add that engineers have never 
regretted this increased elevation of boilers; if there 
still exists a divergence of opinion in this matter, it is 
between those who think that there is no disturbance in 
the stability and those who think that there is a distinct 
advantage in this respect. : ; 

The effective pressure of steam in boilers has been 
carried to 14, 15, and even 16 kilogrammes per square 
centimetre (199, 213, and even 228 lb, persquare inch), the 
compound system making good use of these high pressures. 





TABLE I.—Fovur-Cytinper Compounp Locomotives, IN UsE OR ON ORDER ON JANUARY 1, 1900. 
(ORDINARY FRENCH GAUGE.) 


























light railways) 























See pgs l 
849 & 81 Railway. Numbers of the Series. | Number. Total. | Year Ordered. | REMARKS, 
Locomotives with Two Drivine AXLES. 
Fig. 1 | 701 1 1885 Driving axles not coupled 
2 | 2121-2128, 2187 17 1890 and 1892 ra oamesirtanst tue’ 
| -2123, an 
g | Nord (@lorthera) 2138-2157 20 1894 
lL | 2158-2160, 2161-2180 23 1895 and- 1897 
2611-2642 2 1898 Type ‘ Atlantic.” 
H d — 63 
4 501-502 2 1893 
5) | Ouest (Western) { 503-542 40 : 1897 and 1899 
6 - dq 
| 2701-2706 6 1895 
| Etat (State) { 2801-2804 4 1899 American locomotives, Vau- 
E eet 10 clain system. 
Paris Orléans 129 20 1898 
20 
1701-1714 1t 1893 
7 | Midi (Southern) 1751-1774 24 1895 and 1896 
8 1775 1784 10 1897 
| —_-_- 48 
| C12 2 1887 Two Pans mane between 
wo Car axles. 
|P. L. M. (Paris, | C3 1 1892 ~~ 
| and Mediterranean) C 11-12 2 1891 
| © 21-60 40 1898 
ee O 61-150 90 1898 
| —- — 135 
10 | Est (Eastern) 2401-2432 32 R 1898 
| 32 
Total number of locomotives with two driving axles 350 
LocoMOTIVES WiTH THREE Driving AXLES, 
12 Nord (Northern) 3121-3170 { 50 50 1897 
= Ouest (Western) 2501-2525 |. 2 25 1898 
Paris-Orléans 1761-1725 25 25 1899 
1301-1302 2 1895 
16 M:di (Southern) on - | eo anid = 1088 
15 | 1402-1415 | 14 27 1398 
|P. L. M. (Paris, Lyons, 3261-3300 | 40 1897 Locomotives with four driv- 
17 | and Mediterranean) 3401-3550 ing axles converted. 
| 60 90 1898 
18 Est (Eastern) 3401-3450 60 60 1898 
Total number of locomotives with three driving axles a 
: LocoMOTIVES WITH Four Drivine AXLEs. 
Nord (Northern) 4101-4120 20 | 189 hg > system, tandem cy- 
, ers. 
3201-3202 2 1887 | \ 
29 ~—s® Li, M. (Paris, Lyons, } | 4301-4 te 1887 
and Mediterranean) || 3711-3260, 3301-3362 112 | as 1892 and 1893 | 
19 | 4501-4540 40 | 176 1891 to 1895 ‘Converted engines. 
| Total number of four-cylinder locomotives ss a zal 803 
(This does not include Mallet locomotives for the metre-gauge 








power of locomotives being not, however, peculiar to Referring to the frames of locomotives, the leading 
France. 


Four-cylinder compound locomotives are frequently 








The high wind and heavy sea prevented the ship 
anchoring at Torbay, as had been previously arranged, 





gineers. 





* This remark does not apply to M. Mallet’s articulated 


locomotives employed in France on the light railways of . 
ee gauge, with which the present paper does not 
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bogie has come into general use in France. All com- 
pound locomotives with four cylinders and two or three 
driving axles are thus — with the exception of 
four constructed before 9; many of the simple loco- 
motives have also a Another instance of the 
favour with which bogies are regarded in France is seen 
in the addition of the ie to old machines. Ib is also 
worthy of remark that elegance in the design of loco- 
motives now receives more attention than formerly. 

The following information concerning the seven i 
)ailway lines of France, Nord, Ouest, Etat, Paris-Orléans, 
Midi, Paris-Lyon-Méditerranée, Est,* has been gathered 
with the kind co-operation of the chief mechanical engi- 
neers of these administrations, MM. du Bousquet, 
Clérault, Desdouits, Solacroup, Moffre, Baudry, and 
Salomon. 

The present paper does not deal with light railways of 
on? metre, which would merit special consideration ; it 
does not treat either of electric locomotives on trial or on 
order for the working of special lines, The auttior prefers 
to abstain from all comparison with ish locomotives 
or those of other countries. Compound’ otives with 
four cylinders, other locomotives, and various details of 
c mstruction will be examined successively. 


I.—Compounp Locomorives witH Four CYLINDERS. 

Table I. (page 847) gives a list of the compound loco- 
motives with four cylinders,| in service or on order on 
January 1, 1900,+ for French railways (not including the 
Mallet locomotives for light railways of one metre, as 
stated above). Amongst these locomotives of normal 
gauge, four, (Nos. 2801-2804 Etat), constructed in America, 
are of the Vauclain system, with super cylinders ; 
twenty others (Nos. 4101 to 4120 Nord, constructed in 
1889) have tandem cylinders, with three piston-rods in 
each up, and one valve for a group of two cylin?4srs ; 
these locomotives do not belong to the category of ordinary 
compound machines with intermediate receiver, but to 





* These seven lines work the greater part of the net- 
work of French railways; there remains a system com- 
poxd of light railways, generally with one-metre gauge. 

+ Since that date new orders have been given for loco- 
motives of this kind. The Western Railway has decided 
cna construction of a lot of 40. 


(For Description, see Page 846.) 














that of the Woolf type, with steam traversing direct from 
one cylinder to the other. : 

Putting on one side these two categories of loco- 
motives, all others have four separate — each 
with its own valve and valve Li The oldest of these 
locomotives is No. 701, Nord, Fig. 1, designed, like 
several of the following, by M. de Glehn, director of the 
Société Alsacienne de Constructions Mécaniques. The 
two driving axles of this locomotive, No. 701, are not 
coupled. The high-pressure cylinders are inside and the 
low-pressure outside the frames. tet 

In the following locomotives the positions of the 
cylinders have been changed, which gives the double 
advantage of placing the exhaust from the low- 
pressure cylinders beneath the smokebox and fixing the 
smaller cylinders outside. 

Locomotives with two driving axles developed from the 
first type have been constructed of larger and larger 
power ; then followed the type with three driving axles, 
often with wheels large enough to permit their taking all 
except the most rapid trains. In order to still further 
increase the dimensions of the boilers of high-speed 
engines with two driving axles, the "Ee called 
** Atlantic,” with one carrying axle placed behind the 
two driving axles, Fig. 11, has been introduced. Two 
locomotives of this type are being constructed for the 
Northern Railway. One may consider the ‘‘ Atlantic” 
type as derived from the three-axles-coupled machine, 
where the trailing axle ceases to be a driver. 

There is considerable uniformity among the two and 
three driving-axles locomotives employed on the different 
French railways ; however, the Parle Locn Mitiiiersunte 
has designed types of two, three, and also four-coupled 
axles which are peculiar to this line. 

As already said, the coupling-rod has been preserved 
for two driving axles, to omit which would appear 
possible without inconvenience. It has been found in 
France that the disturbing forces due to the reciprocating 
movement of the pote and the obliquity of the 
connecting-rods can diminished by thus coupling the 
wheels ; the machine runs more smoothly and wears the 
permanent way less. In addition to this, the coupled 
wheels are less prone to slip; in fact, with two inde- 
pendent axles, if one slips, the steam immediately acts 





with greater effort upon the other, making it slip in its 
turn. 








Table IT. gives various dimensions of four-cylinder loco- 
motives. In the most recent locomotives it will be seen 
that the grate area is about 2.5 square metres (27 square 
feet); for certain among them the heating surface ap- 

roaches 200 square metres (2153 square feet). These 
aoting surfaces are reckoned on the side of the plates and 
tubes in contact with the flame and hot gases. The sur- 
faces indicated are not always comparable, for they are 
not always calculated in exactly the same manner ; wit 
the Serve-ribbed tubes very frequently used, the depth 
allowed in the calculations for the ribs is not always the 
same ; besides, more or less is allowed for the omission of 
poy ag expanding purpozes at the two extremities of 
each tube. : 

The greater number of locomotives have a brick 
arch in the firebox. On certain engines of the Paris- 
Orléans and Midi railways the Tenbrinck heater exists. 

The weights have been given, in Table II., as they 
appear on the reports furaished to the author; but 
it is clear that these weights cannot be exact within 
50 kilogrammes (1 cwt.); they must vary with the 
condition of the engine. Ths weights cannot be 
given for certain very recent and not yet completed 
locomotives, : 

Figs. 2 to 20 represent the particular types of four- 
cylinder locomotives. Those of the Paris-Orleans an 
State railways not given resemble the later types of the 
Southern line, with the exception of the American loco- 
motives of the State railway. : 

The Walschaert valve-gear is employed generally in 
locomotives with four cylinders. This mechanism, having 
only one eccentric, is suitable for outside cylinders. 10 
is also applied for inside cylinders; nevertheless, the 
Gooch link has been employed for inside cylinders on the 
latest compound engines on the Paris-Lyon-Méditerranee. 
The Weichent system gives good distribution of steam 
at the various points of cut-off. : 

The two lifting-shafts, one for the two ok agg 
cylinders, the other for the low-pressure cylinders, 7 
actuated by two reversing screws placed opposite cac 
other, Fig. 21, or one a prolongation of the other, Fig. 22, 
page 852; the two can be reversed at will, either together 
separately. The drivers are thus able to adjust suitably 
the distribution for all requirements, and have found from 
practice in a very short time the best working positions. 
Admission of steam to the large cylinders should always 

















__JUNE 29, 1900.] ENGINEERING, 








RECENT LOCOMOTIVE PRACTICE 
Fig.1._ No. 701, Nord. 




















IN FRANCE. 


Fig.6. Nos. 503—542, Ouest. 













































































: Sux wheeled 
Tender | 





Fig.3. Nos. 2161—2180, Nord. 





Fig.7. Nos. 1701—1714, Midi. 
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(5464£) 
be at least from 40 to 50 per cent. of the stroke, and later cylinder, the inside for the low-pressure cylinder), 
for higher speeds. 


are, on the contrary, actuated at the same time, so that piston of the steam admitted to the receiver ; it has 


starting effort is not sufficient in certain positions of the 
On the Paris-Lyon-Méditerranée the reversing-shafts | engine, on account of the counter pressure upon the — 
n 


the | cylinder engine; in case of injury to one 
aygndem, it renders possible working with 
grou \‘g : P 

The system of the Est, Fig. 24, consists of a special box 


fi “Sther 


they always take the same fixed relative position. | found necessary to place between the two groups of | furnished with a flap-valve, which serves to te the 
In order to give the engines a sufficient ae effort, | cylinders special starting apparatus, Fig. 23. Ib consists | high-pressure and low-pressure cylinders, & valve 
& special valve permits the direct admission of steam of a large cock which can interrupt the passage from the | which opens a direct escape for the former. This 


from the boiler into the receiver, where a safety valve | small to the large cylinder, and which opens at the same 
for the small cylinders. A similar 


limits the pressure. When the two connecting-rods | time a direct esca; 


apparatus receives the exhaust pipes from both high- 


Stuated on the same side of the engine are opposite | 


One another, at 180 deg. (the outside for the high-pressure 





i 


cock exists on each side of the engine. The opening of 


pressure cylinders. 
If the po sacs the high and low pressure, instead 





this cock transforms the locomotive to a simple four- 





of being opposite each other, are constructed with a 
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TABLE II.—PRINCIPAL DIMENSIONS OF THE FOUR-CYLINDER COMPOUND LOCOMOTIVES. 




























































































































































































| Fee 
| Borers. TuBES | CYLINDERS. | wanes Game tonic 
| } 
| NomBeErs | —— ——-—..-—-- | —- | ‘ ————-  —--—— | |} — — 
Fic.| Ratway, | or THE | | | | Grate ee 5: REMARKS. 
‘ | ig } uriace.' High Pressure. Low-Pressure. 
SERIES. | | Height Length Area. | Dia- | Adhe 
| Fp ame fear | Pressure. | Between = Number) | Bee MIE: meter. | Total. | ‘sive, 
| Rail. | Plates. | Diameter.| Stroke. Diameter. | Stroke. 
| m. m. kg. per | m. mm. | | sq.m. | sq. m. mm. mm. mm. | mm. m. | kg. kg. 
€q.cm. | | 
| | ft. in, | ft. in, | 1b. per ft. in. in. | sq. ft. | sq. ft. in. in. ae oe ft. in. | tons tons 
sq. in, | | | | { 
Locomotives WITH Two Drivine AXLES. 
1 {Nord (Northern)| 701 1,236 2.150 11 3.560 | 45 204 2.27 103.08 330 610 460 610 2.100 | 37,807 | 27,600 ,Low-pressure out- 
4 08 |7 Of 156 ll 8} 13 24,7, | 3109 13 24 18} 24 | 6 10}4| 37.20 | 27.16 | side cylinders, 
| 2121-2122 1.260 2.250 14 3.900 70 94 1.99 155.27 310 * 640 €30 640 130 7,800 | 30,500 
41/7 4%| 199 12 9h 23 217, | 16715 138 254 203 254 | 6 113 | 47.04 | 30.02 
2123-2137 1.260 2.250 14 3.900 70 94 1.95 155.24 340 64u 530 640 2.130 | 48,620 | 30,520 
| 4 1§ 7 4, 199 12 Of 2} 21 1671 133 254 203 25} 6 113 47.85 30.04 
2 | 2138-2157 | 1.256 2.250 15 3.960 70 94 1.99 155.10 340 640 530 640 2.130 | 48,930 | 30,779 
4 lye17 4%] 218 12 9} 23 21,7, | 1669} 133 254 203 2354 |6 113 | 48.16 | 30.29 
| 2168-21€0 | 1.850 2 450 15 3.900 70 107 2.30 | 175.75 340 640 530 | 64 -130 | 50,460 | 31,010 
4 By | 8 Ov} 218 12 94 23 28 18912 133 25} 202 | 263 |6 113] 49.66 | 30.52 
3 | 2161-2180 1.350 2.450 15 0 70 105 2.30 173.00 340 640 530 64u -130 | 52,400 | 32,400 
4 57; | 8 O,| 913 12 9 2 28 1862} 133 254 203 25 |6 113 | 51.57 | 81.89 
2641-2642 1.456 2.520 16 .200 70 126 2.74 211.30 340 640 660 640 2.040 | 64,00) | 33,000 /Atlantic type. 
4 ¥f, | 8 3} 228 13 98 2 29} 2274} 133 254 22 254 6 8y,| 62.99 32.48 
4 |Ouest (Western’} 501-502 1.296 2.235 14 00 70 88 2.00 123.20 320 640 500 €40 2.010 | 46,05) | 28,650 
ri = fb ee 199 12 5 93 21y, | 1326, 217% 25} 19}} 25} 7k | 45.32 | 28.20 
5) 503-542 1.380 2.485 14 70 96 2.40 133.70 310 640 53u 6.0 2.010 | 49,500 | 31,000 
6 4 68 |8 4a] 199 18 5f%| 2 2548 | 1439, 1°3 254 203 25) |6 7 | 48.72 | 30.61 
Etat (State) | 2701-2706 1.256 2.250 15 3.900 70 94 2.05 157.66 310 €4u 530 640 2.130 | 50,000 | 32,135 
41%/7 4% 213 12 9} 2 2275 16973 133 25} 203 254 6 113 49.21 31.63 
2801-2804 1.588 2.745 15 8.670 50 282 2.38 176.87 330 660 550 660 2.140 | 54,880 | 32,060 | Vauclain system, 
| 5 24 9 O/, 213 12 Oy, 2 258 19033 13 2675 22 267, | 7 Of 54.02 31.56 
Paris-Orléans | 1-20 1.378 2.450 15 8.900 7 lll 2.46 175.61 850 640 550 640 2.090 ea te Tenbrinck heater in 
| 4 6} 8 0y; 213 12 9} 2} 263 1890, 13} 25} 218 254 6 10, - ade the firebox. 
7 Midi | 1701-1714 1.260 2.250 14 3.897 70 94 2.02 151.95 340 640 530 640 130 | 50,800 | 31,800 
(Southern) 4 18 7 4%, 199 12 98 2} 21} 16358 133 254 203 254 | 6 113 50.09 31.30 
| 1761-1774 1.380 2.450 14 3.900 jv 111 2.46 175.44 350 640 550 640 2.130 | 64,000 | 32,800 
4 63 8 Oy; 199 12 9} 23 264 888: 13} 254 21§ 25 | 6 113 53.15 32.28 
| 1775-1784 1.876 2.450 15 3.900 70 111 2.49 173.39 350 640 550 640 -130 
4 6%/)8 O,, 213 12 9} 23 26}2 1865)’, 13} 253 21§ 253 6 114 
P.L.M. } 1 1,260 2.250 15 4 035 50 185 2.43 119.05 3lu 620 500 620 2.000 | 53,509 | 29,600 |A carrying axle at 
(Paris, Lyone, 41817 4| 218 13 23 148 26;%, | 12814 12,', 243 19}} 243 |6 6%) 52.66 | 29.13 | each end. 
and C2 1.260 2.250 15 4.035 45 224 2.43 129.29 310 620 500 620 2.000 | 53,500 | 29,600 Ditto. 
Mediterranean) | 418 |7 4%] 218 13 23 1} £6;3 | 13913 12% 243 19}4 243 |6 63 | 52.66 | 29.13 
C3 1.320 2.250 15 8. 65 133 2.43 148.09 34u 620 540 620 2.000 | 44,980 | 30,370 {A carrying axle in 
44 |7 4%! 218 9 10h 21's 26,*, | 15947, 133 243 21} 243 | 6 6}| 44.27 | 29.89 | front. 
OC 11-12 1.320 2 250 15 3.000 65 133 2.43 148.09 340 620 540 620 2.000 | 47,910 | 30,150 
44 7 4%| 218 9 10} 21° 26,%, | 1594, 133 248 214 243 |6 63) 47.16 | 29.67 
C 21-60 1.320 2.250 15 C00 65 133 2.38 148.07 340 620 510 62u 2.000 ,600 | 31,880 
44 /7 4%) 218 9 104 2,'s 258 | 15933 133 243 21} 238 |6 63| 49.80 | 81.30 
9 C 61-150 1.440 2.470 15 400 65 150 2.48 189.51 840 620 510 620 2.00) 
4 84/8 213 ll 13 Py 261% | 203918 133 243 214 243 6} 
10 Est 2401-2432 1.463 2.590 16 400 ju 140 2.52 184.70 350 640 550 660 2.070 | 59,218 | 83,778 |Pressure reduced to 
(Eastern) 4 9% | 8 5}8} 228 11 1}? 2 273 | 1988} 13} 25) 218 26); | 6 9} | 5829 | 83.24 | 15 kg. per square 
centimetre, or 
213 Ib. per sq. in. 
Locomotives WiTH THREE DrIvING AXLES. 
12 | Nord | 3121-3170 1.38) 2.420 | 15 |} 4100 | 70 107 | 234 180.70 350 6410 550 640 1.750 ) 58,570 | 42,470 
(Northern) 4 68 | 7 113] 218 | 13 Bye! 2} 257% 1945} 133 254 213 254 5 8% | 57.65 41.80 
13) Ouest 2501-2525 1.446 2.410 | 14 4.300 | 70 and 45 117 2.45 194.00 350 610 550 640 1.720 | 58,400 | 41,500 |113 ribbed tubes of 
4f (Western) 4 8181/7 103 199 14 14;| 2 ., 13 263 2088} 133 254 218 254 | 5 744] 67.48 | 40.84 | 70 mm., or 2} in. 
| Paris-Orléans | 1701-1725 1.380 2 420 15 4.1 | 70 107 2.38 187.97 350 640 550 640 1.750 and 4smooth tubes 
4 63 | 7 113|] 218 13. 65:) ae 258 | 20238 133 254 213 253 |5 8% of 45mm., or 1} in. 
Midi | 1801-1302 1 380 2.420 14 4.100 — 70 lll 2.46 181.51 350 610 550 640 1.750 | 57,500 | 41,700 diameter: 
(Southern) | 4 63 | 7 113] 199 13 5y,) 23 26} 1953}4 133 254 218 254 |5 8%] 56.59 | 41.04 
16 | 1303-13812 1.376 | 2.420 | 15 4.100 70 111 2.49 181.74 350 610 550 640 1.750 | 60,109 | 44,300 
4 6/7 114] 213 13 Bys| 26}3 | 1956, 133 25h 218 254 |5 8% | 59.15 | 43.60 
1401 1.380 | 2.345 | 14 4.100 | 10 lll 2.46 181.51 350 640 550 640 1.600 | 56,500 | 40,700 
4 63 |7 8%] 199 13 By, 23 26} 1953}3 133 254 218 253 | 5 248] 55.61 | 40.06 
15 | 1402-1415 1.376 | 2.345 | 15 4.100 70 lil 2.49 181.74 350 610 550 640 1.600 | 59,900 | 44.100 
4 6% |7 -8$| 213 13 6; 2 26}3 | 1956,, 13} 254 218 25) | 5 28] 58.96 | 43.41 j 
| P.L.M. (Paris, | 3261-3300 1.400 | 2.260 | 15 -000 65 139 2.45 154.74 360 650 59) 650 1.500 | 58.110 | 44,010 |Converted engines, 
| Lyons, and | 4 77, |7 448] 218 9 103 2, 268 1665% 14; 25, 23} 25% | 4 Ips} 57.19 | 43.32 
17 Mediterranean) | 3401-3550 1.440 | 2,435 15 3.400 65 150 2.48 189.51 340 650 540 650 1.650 
4 83} | 7 117g] 213 i RAl 2A 2634 | 203943 133 25° 21} 25% | 5 448 
Est (Eastern) | 3425-3450 1.466 | 2450 16 4.100 70 130 2.51 205.31 350 6 550 640 .750 | 65,368 | 47,096 |Pressure reduced to 
4 93 | 8 0,,| 228 13 5y,| 23 27 2210 13} 254 218 254 |5 8%| 6434 | 46.35 | 15 kg. per square 
| | 4 centimetre, or 
213 Ib. per sq. in. 
Locomorives witH Four Driving AXLES. 
| Nord 4101-4120 1478 | 2.050 10 4.099 50 199 2.08 124.30 380 | 650 660 | 650 1.300 | 52,800 , 52,800 | Tandem cylinders. 
| (Northern) | | 410, | 6 8}¥} 142 13 68 148 223 1338 15 «| 25% 26) 25% | 4 By, 5197 | 5197 
| P.L.M. | 3201-3202 1.400 | 2.260 | 15 4.350 | 40 and 45 307 and| 2.45 164.74 340 =| U 640 650 .500 | 56,900 | 56,900 [307 tubes of 40 mm. 
(Paris, Lyons, | | | | 247 and | | or1,% in., on one 
| and | } 154.89 | engine, and 247 of 
Mediterranean’) | 4 7/7 448) 218 14 3} [1,% and 13 22g | :1778,, 13 | 25y%. 21 | 25%, | 4 117; 56.00 | 56.00 | 45mm., or If in., 
| and | on the other. 
| | 1667} | | 
Do. | 4301 4302 | 1.500 2.230 | 15 4.150 | 50and55/247and| 2.21 159.55 360 | 650 540 =| 650 1.260 | 57,100 | 57,100 247 tubes of 50 mm., 
and | or 144 in., on one 
| 151.12 engine, and 210 of 
| 41% | 7 48] 218 13 4 [18 &1y, | 210 | 233 | 17777, 14, | ye 21} 25% | 4 18] 5620 | 56.20 55 mm., or 2}? in, 
| and | | on the other. 
| | | 1626} 
3211, 3260) 1400 | 2260 !/ 15 | ; Se Meee! he 2 . 
20 Do. and | er OR ere | - | 3.000 | 65 139 245 154.74 360 | 650 590 €50 1.500 | 53,700 | 53,700 | 
3307-3362 |f * Te | 7 448] 213 9 103 | 2% i 263 | 16658 14;% | 257% 23} 25% | 4 lye] 52.86 | 52.86 
Do. 4501-4510 | 1.500 | 2.269 15 2.995 | 65 184 2.10 | 202.06 | 340 650 | 520 | 650 | 1.800 | 51,500 | 51,500 [Converted locomo- 
| 4 11% /7 438] 213 9 98 | 2% 228 | 2175 138 | 257% 207, | 25% | 4 38%} 50.69 | 50.69 | tives. 
Do. 4511-4520 1.500 | 2.260 | 15 3.007 65 184 2.14 202.10 340 | 65u 520 60 .800 | 50,900 | 50,900 : 
| @ 11/7 438! 218 9 1g | 2% 23 | 21757; 13: | 25,% 207, | By 3,4} 50.10 | 50.10 | Ditto. 
19 Do 4521-4580} 1.500 2.260 | 15 3.007 | 65 184 2.10 202. 340 650 5620 | 6650 1.800 | 51,660 | 51,660 | y 
} 4 lly | 7 418] 213 9 102 2yr 226 | 21833 133 | 25y% Uys | Wye | 4 8) 50.85 | 50.85 | Ditto. 
‘ ' 





re less strained, 


suitable angle, a sufficient starting effort in all positions | pound locomotives appears justified. In the first place, | fraction of the total work, the engines a 
of the engine may be obtained without special apparatus | Shen @ very great ps of the locomotive is cont ‘ i It is well known 


other than the admission valve direct to the receiver. | the compound system permits the use of steam at a high | to what rapid wear very po 
ressure, 14 to 16 kilogrammes per square centimetre | cylinders are ex 


This was done on the first locomotives of the Paris-Lyon- | 
Méditerranée; but this arrangement, which does not 

balance the weights of the parts so 
abandoned in recent designs. 


and remain in good order a longer time. 


199 Ib. to 228 lb. per square inch), whilst preserving | give to the 


| gives economy of steam, or a 


For lubricating pistons and valves, the best ee expenditure, and when the engine has to be driven hard, 


consists of a kind of oil-pump, set in motion by the 
locomotive gear. This pump distributes oil to the four 
cylinders in precisely regulated quantities. 

The preference given in France to four-cylinder com- 





In addition to this, compound locomotives with four 


cylinders have certain 


advantages over those which have 


only two or three ; each cylinder producing only a smaller 





well, has been simple distribution and ordinary valves. The system | practice, the cost 2 
larger power for the same | with four than with two cylin 
The arrangement of four c 
this economy increases, because the boiler is less forced. | the coupling of driving axles, 
moving parts. The oscillations of the locomotives 
the variation of the weights u 


In one examp'e, given by M. 


werful locomotives with two 
, because it is scarcely possible to 
parts sufficient bearing surface. In 
maintenance does not appear greater 
ders from this reason. 
— 
ead 


whilst preserving 


3 to a balancing of the 


th 
Baudry, 


rail are reduced. 
chief engineer 0 
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RECENT LOCOMOTIVE PRACTICE IN FRANCE. 
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Fig.14. Nos. 2501—2525, Ouest. 


Fig.17Nos. 3401 —3550, Paris-Lyons-Médilerranée. 
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Nos. 1402—1415, Midt. 
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Pig.16. Nos. 1303—1312, Midi. 
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the Paris-Lyon-Méditerranée, the additional weight upon 
each wheel due to speed was only from 1100 to 1200 kilo- 
ene (1y'; to 1,4, ton) instead of 3600 (34 tons) for 
locomotives with two driving axles, and from 1400 to 
2500 kilogrammes (12% to 24 tons) in place of 6600 kilo- 
grammes (64 tons) for locomotives with three driving 
axles, the wheels being 1.50 metre (4 ft. 11), in.) in dia- 
meter. 

If compound locomotives with four cylinders cost a 
little more than ordinary two-cylinder locomotives, this 
excess is largely compensated for by economy in fuel, 
because the cost of up-keep and repair does not appear to 
increase. The observations made upon locomotives 501 
and 502 of the Ouest, which have been in service for some 
years, confirm these favourable opinions. These two 
machines have been compared with eight equivalent two- 
cylinder locomotives of the series 900. Care has been 
taken to = them to various duties, to employ exactly the 
same kind of fuel for all the engines, and to change the 
men often. The two compounds, compared with the other 
engines, have shown an economy in coal of 12 per cent. 
This economy would have been greater if the total amount 
used by engine 502 had not been always greater than that 
of engine 501, due no doubt to some small hidden defect. 
The cost of oil has not been greater for these compounds 
than for other locomotives. 

With regard to wear, the tyres of locomotives 501 and 
502 have run about 58,000 kilometres (or 36,000 miles), 
between each returning, whilst the other locomotives 
have run about 52,000 kilometres (32,000 miles): the 
removal of the wheels is the occasion of a slight general 
repair to the mechanism. The wear of the valves is 
eager 2 less with the compound locomotives, in 
spite of the high pressure in the boiler (14 kilo- 
grammes per square centimetre in place of 12, 199 lb. 
per square inch in place of 171 Tb.}: the valves of the 
eight ordinary locomotives have been withdrawn after 
Tunning about 69,000 kilometres (about 43,000 miles). 
=~ valves of compounds have given the following eer- 

ices : 

Locomotive 501 High-pressure valves, 215,000 and 

332,000 kilometres (134,000 and 

206,000 miles). : 
Low-pressure valves, 311,000  kilo- 

x metres (193,000 miles) for both. 

Locomotive 602 High-pressure valves, 206,000 and 
265,000 . kilometres (128,000 and 

165,000 miles). A 
Low-pressure valves, 362,000 kilo- 
metres for both (225,000 miles). 


(To be continued.) 





LAUNCHES AND TRIAL TRIPS. 
P A NOTABLE addition has been made to the magnificent 
“eet of English-owned yachts by the launch, on the 14th 
a of the steel twin-screw yacht Zaida, built by Messrs. 
Samuel White and Co., Limited, of East Cowes, for 
Mr. Alfred Shuttleworth. The vessel, which has been 









































built one — in excess of Lloyd’s ru nes class to designs 
repared by the builder, is of the following dimensions : 
ngth, 149.5 ft.; breadth, 22.8 ft.; depth 12.3 ft.; and is 
of particularly graceful appearance, having exceptionally 
—- and beautiful over’ ay and artistic bow rao 
ending in a pretty figure. She is schooner-rigged wit 
two pole masts. An interesting feature in the equipment 
is the —- Simpson’s patent diaphr ventilators 
which can closed from either deck or 
be left open in wet weather without fear of shippin 
water. ‘The machinery consists of a large cylindrica 
boiler working at a pressure of 160 Ib., supplying 
steam to a twin set of triple-expansion engines, eac 
capable of developing about 300 horse- power when 
making 150 revolutions. The screws revolve outward 
when propelling the ship ahead, and the machinery is 
supported on polished steel columns throughout, having 
& separate copper condenser for each engine. A com- 
plete installation of electric light is provided through- 
out. 





On Saturday, June 16, the Dutch to’ o-boat Scylla 
was successfully launched at Poplar. This is the second 
of five improved first-class torpedo-boats in the course of 
construction by Messrs. Yarrow and Co., Limited, for 
the Royal Dutch Government, two of which are to be 
sent to the Dutch East Indies. 


Messrs. William Simons and Co., Limited, Renfrew, 
launched on the 18th inst. the first of three 800-ton hopper 
steamers recently ord by the —— an 
Harbour The vessel is propelled by one set of 
triple-expansion engines and has a return tubular boiler 
of sufficient power to P ng the vessel at a speed of 10 
knots when loaded. Steam a are fitted to work 
the en doors from independent engines placed at the 
fore and aft ends of the hopper. 


The Stag, torpedo-boat destroyer, underwent a suc- 
cessful three hours’ full-speed trial on Tuesday the 19th 
inst., and returned to Chatham. Her average speed was 

















30.345 knots, while for the six runs on the measured mile 
the average s was 30.515 knots. The highest speed 
attained when going with the tide was 32.727 knots. The 
official details are as under: Draught of water—forward 
5 ft. 9} in., aft 7 ft. 14 in.; steam pressure in boilers, 
213 lb.; vacuum in condensers—starboard 24.7, port 24.8 ; 
revolutions per minute—starboard 385, port 381.6; mean ~ 
indicated horse-power—starboard 2768, port 2791—total 


low, or may | 5559. 





On the 2ist inst. Messrs, John Reid and Co., Limited, 
Whiteinch, launched the twin-screw steamer Maule 
built by them to the order of Mr. Thomas Dewsbury, of 
Leeds, for the Compania Sud Americana de Vapores, 
Valparaiso. The Maule, which is a ger and cargo 
vessel, measures-about 1000 tons, and will be fitted with 
— by Messrs. Dunsmuir and Jackson, engineers, 

ovan. 





The twin-screw steamer Consuelo, built for Messrs, 
Thomas Wilson, Sons, and Co., Limited, Hull, by Messrs. 
C. 8S. Swan and Hunter, Limited, of Wallsend-on-T 
made 13 knots on several runs over the measured mile. The 
ae has — —— for the New bestia of 
the owners, and is inten to carry a cargo, 
besides a number of cattle. Her leading dimensions are: 
——_ over all, 475 ft.; beam extreme, 52 ft.; depth 
moulded, 34 ft. 2 in. to upper deck; above the upper 
deck a complete shelter deck has been fitted for carrying 


d | the cattle, above which again there is a complete brid 


in which the accommodation for crew, engineers, an 
officers has been provided, besides state-rooms for a 
limited number of passengers. The engines have been 
—— by Messrs. Thomas ‘Richardson and Sons, 
imited, of Hartlepool, and consists of two sets of triple- 
expansion engines, each having cylinders 22 in., 37 in., 
and 64 in. in diameter by 42 in. stroke, steam being 
supplied by four single-ended boilers 15 ft. 6 in. in 
diameter by 11 ft. 7 in. long, working at 200 lb. 
and fitted with Ellis and Eaves’ induced draught, 
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RECENT LOCOMOTIVE PRACTICE IN FRANCE. 


Reversing Gears for 4-Cyl. Conzpound Locomotive. 


Fig. 21.With parallel screws. 
Scale 1/8th. 





(For Description, see Page 847.) 

















Fig.23. Starling Gear of the- Société Alsacienne. 
with Mechanical Cut-off Gear 
Jor 4-Cylinder Compound Locomotives. 





Fig.24. Starting Gear of the Est 
for Compound Locomotives, 



































DIAMOND SAW FOR STONE. 

In our issue of June 22, 1883, we published an article 
entitled ‘*The Tools of the Pyramid Builders,” in 
which we gave an account of the results of the re- 
searches made by Mr. Flinders Petrie into the methods 
and tools used by the ancient Egyptians. There is 
good evidence that they used reciprocating saws | 
and hollow drills set with jewels, and that they 
worked them under great pressure, so as to get 
coarse cuts, Unfortunately none of the tools have 
ever been found, and we are quite ignorant how the 
jewels were fixed in the metal supports so as to stand 
the heavy side strain upon them, especially when it 
was a reciprocating strain, as in the case of a saw. 
Even with modern appliances it has always been a 
matter of difficulty to bx diamonds satisfactorily in a 
saw, with the certainty that they should not work 
loose. In well-sinking with diamond tools the matter 
is comparatively simple, as the speed is exceedingly 
slow. But when heavy cuts and high speeds are 
attempted, the difficulty makes itself felt very acutely ; 
for, although the diamonds used are of inferior quality 
from the lapidary’s point of view, yet they are by no 
means cheap, and it is a serious matter to lose a 
number of them. 

The usual method of fixing diamonds used by the | 
well-sinker is to bore small holes for their reception in 
the end of the hollow drill, and then to fix them by | 
burring the metal over them with a hammer or a 
caulking tool. This plan, although fairly satisfactory 
for the purpose for which it is intended, is quite in- 








effectual when applied to a circular saw running at a 
high speed. A much more secure method of attach- 
ment is then required, and has been lately introduced 
by Messrs. George Anderson and Co., of Carnoustie, 
N.B., who, at the York Show of the Royal Agricul- 
tural Society of England, held last week, exhibited a 
circular saw set with diamonds and cutting hard sand- 
stone blocks at the rate of 5 in. per minute. In this 
saw, which we illustrate on the opposite page, each 
diamond is fixed in a small steel block or die, which 
is afterwards fitted into a dovetailed recess in the 
periphery of the saw. A hole of the required size 
is drilled into the block from the back, the 
drill being stopped before its point appears at the 
front. The diamond is then dropped into the hole 
thus formed, and a steel wire peg is driven in behind 
it. The block is then put between the jaws of an 
electric welding machine, and the temperature raised | 
until it becomes quite soft. Pressure is then applied | 
until the metal is squeezed firmly round the diamond, | 
making good contact with all its facets, and the steel 
wire peg is welded into position. The front of the | 
block is then filed away until the diamond is just 
visible, and its edges are milled to fit the dovetailed 
recess in the saw. Naturally the positions of the | 
diamonds are different in successive blocks, so that 
the saw may clear iteelf. 

The machine shown at York did most excellent 
work, cutting sandstone blocks cleanly at the rate of 
5in. per minute. The blocks were merely laid on the 
table, and were not clamped down in any way. The 
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table travels endwise, and the saw can be traversed 
along its shaft, together with the steadying blocks 
and the water pipes, to shift it ready for another 
cut, there being no alteration in the position of the 
stone after it has been set on the table. The rate of 
=. can be varied to suit the kind of stone on the 
table. 

The saw illustrated by us is at work at Portland ; 
the blade is 7 ft. 4 in. in diameter, and cuts a stone 
3 ft. thick. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 23. 
THE downward trend of prices in iron, steel and 
coke continues. Coal is stationary because of heavy 


_demand and because prices in most cases are fixed by 


long running contracts. Business is restricted to 
actual necessities, not only in iron and steel, but m 
nearly all other avenues. Shapes were reduced last 


Saturday 7 dols. to 8 dols. per ton, but billets are 


still held 5.00 dols. above their fair market values. 
The only threatening condition before the iron and 
steel industry is the fact that wages for the ensuing 


| year have not yet been fixed. The iron and steel works, 


including puddlers, rollers, sheet mill workers, 4 

tin mill men, are compactly organised in two oe 
ciations, one the Amalgamated Association of Iron and 
Steel Workers and the other the Tin-Plate Workers 
National Protective Association. Meetings between 
the companies and the workmen will be held in a few 
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DIAMOND SAW FOR CUTTING 


CONSTRUCTED BY 


days. The puddlers want an advance of 25 cents per 
ton, the rollers and others an advance of 4 per cent., 
and the tin-plate workers an advance of 15 per cent. 
The Republic Iron and Steel Company, ownin 
35 mills and six blast-furnaces, has flatly refuse 
to pay the advance demanded, and the tin-plate 
workers will meet this week with a similar refusal. 
These workmen have been accustomed for years to 
winning victories, and as they would prefer to take a 
few weeks’ rest, there will probably be a refusal to 
accept old wages. A long stop is a probability. The 
managers prefer it also in order to correct or at least 
tone up the markets which have been declining since 
March. There is hardly any business being done. 
People want to find out what bottom prices are goin 
tobe. No. 1 foundry iron is down to 19.50 dols., an 
forge iron is down to 17 dols., a drop of 5.00 dols. 
Billets are still stubbornly held at 29 dols., when they 
ought not to be over 25 dols. All kinds of finished iron 
are down, bar iron selling at 14 cents a pound, or 30 dols. 
per ton net. Plates are down, but rails keep up, and 
there is a good demand for both. In fact, the strength of 
the whole situation is due to the railroad requirements ; 
traffic is steadily increasing and so are earnings, but 
the stock markets refuse to listen. The situation is 
sound all around, and a great deal of work will be 
hurried into the market just as soon as every one feels 
assured that prices have touched bottom. Export 
machinery requirements do not appear to abate. The 
German markets appear to be bad y scared at us, but 
80 far no new orders or inquiries have come from that 
quarter. Blast-furnace production is 2000 tons above 
May 1, but quite a number of old-fashioned furnaces 
will blow out. A new and largesteel plant to make 
armour-plate and other heavy castings will be built 
hear this city. The Secretary of the Navy will soon 
atrange for a very large mnely of armour-plates. 





NAVAL ENGINEERS. 
To THe Epritor OF ENGINEERING. 
Sir,—There left here on the 24th inst. in the P. and O. 
&8. Japan about 150 naval ratings, being 
crews of H.M.SS. Fame and hi apm an 


ie men. This 


the paid-off 
a few other 
ty is p! in the sole | 


e of a chief engineer (late Fame) who has to carry | 





MESSRS. GEORGE 


ANDERSON AND CO., 


(For Description, see opposi'e Page.) 


out the duties of an executive officer, yet, by the wording 
of his commission, he has absolutely no legal authority to 
give an order or to be obeyed. Can anything be more 


absurd ? 
Yours truly, 
Hong Kong, May 26, 1900, H. K. 








THE BOILER EXPLOSION AT 
WELLINGTON. 
To THE EpiTor OF ENGINEERING. ’ 

Srr,—I shall be obliged if one of your readers will 
inform me as to what is the best method of ascertaining 
the thickness of the plates of boilers in all parts while 
the same are in position and in ordinary working condi- 
tion. 

Is it considered correct to hammer the plates all over 
with a heavy spike-ended hammer with the idea that 
when you come to a thin place, the spike will go through 


workmen go to work with a drill and ratchet brace and 
| drill holes through every place where he may suspect the 
plates to have worn away so as to ascertain their actual 
oe : deine te ; 
t appears to me a very easy matter—a € osion 
—to pA the report made by Mr. Pos asad the 
uestion is, if Mr. Houghton had been in the position of 
the workman, James Clay (before the explosion), could he 
have so easily furnished the particulars of plate thick- 
nesses of fe in., pins 4 in., &., especially when so far as 
| I can gather he (Clay) had not been required by his em- 
ployers or anybody else to ascertain and report these 
thicknesses ? 
| Personally I consider that these workmen who are sent 
about the country to keep boilers in order at a minimum 
of cost, have not half a fair chance, and I should recom- 
| mend them to insist in having all small boilers dismantled, 
| thoroughly scaled inside and out, and examined in the 
| open air, finally testing them by hydraulic pressure 50 per 
cent. above the working pressure, and carefully noting 
by. gauge rods, &c., ae previous to the test, whether 
x or crown collapses at 


the fire all. 
Yours faithfully, 
JAMES FERRABER, 











THE WAR IN SOUTH AFRICA. 

To THe Eprror or ENGINEERING. 
Srr,—In my letter to you last week I ventured to assert 
that one of the first requirements for the defence of 


and demonstrate the weakness? Or should an ordinary | “‘ 








STONE. 
ENGINEERS, CARNOUSTIE, N.B. 





British interests consists in the permanent existence in 
Great Britain of a large trained and organised force, 
ready at a moment’s notice to go anywhere, and to act 
rapidly and effectively at any threatened point. Also 
that such a force must be independent of the reserves, and 
consequently must consist of long-service men. 

The force must be a trained force, perfect in ev 
detail, organised into fighting units, and ready to embar 
with its arms and ammunition, with its stores and equip- 
ment, with every button in its right place, and no more 
buttons than are actually needed in war; that is to say, 
the force must be clothed in a simple but soldierly 
dress, with the smallest possible amount of those orna- 
mental but useless gewgaws which have to be imme- 
diately discarded when the troops are ordered on active 
service. 

Mr. Wyndham, in his speech on Army Reform on 
March 12 last, used several arguments which he intended 
to ouplog adversely to the system of long service. He was 

profoundly convinced that five years is long enough for 
any man to serve in the tropics.” Noone is ifkcely to take 
any other view. But how does Mr. Wyndham suppose 
this to be a fact adverse to long service? Surely, a states- 
man possessing so much common sense as he must see that 
a troopship will carry a regiment of long-service men 
fully as easily as a regiment of boys. He added that if 
we ‘‘are tempted to embark on any long-eervice system, 
we shall burden ourselves with a whole army of ioners 
and invalids.” Of course, pensions are by lon 
service, whether in the Army, the Navy, or the civ 
departments. Such pensions are really deferred an 
are very properly employed to —— the accumulation 
of an army of impecunious vagabonds which might other- 

If thus examined, the word 


wise arise, ioners in the 
above-quoted sentence loses all its in ed sting, and the 
word invalids is left. But why should this word be more 


—— to long-service than to short-service men? As 
@ fact, it is precisely the opposite, always assuming that 
the long-service men are not left to stew in the tropics for 
more than five years—Mr. Wyndham’s limit. The young 
soldier who is ee for five years into a tropi 
climate is really the man for whose h , the 
Secretary of State for War should be anxious, 
FE Sore 2 hoop oe knows ps apd ied to — my: * him- 
z © riper average age of a regiment of such men 
rovides a aden fy stronger deletes against the onslaught of 
Sine: The immature boys who now form so large a 
proportion of the drafts to India and other tropical 
stations, owing to the short-service Pepe and to the 
method of the linked battalions, are the men who often 
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return to England after a very short service indeed, and 
encumber the wards at Netley Hospital. 

It is, therefore, astonishing to find the late Secretary 
of State for War, now leader of the Opposition, agreeing 
with Mr. Wyndham in considering long service as utterly 
unsuited for our tropical garrisons. 

They do not really look at the subject fairly. ; 

They compare the results of the old long-service 
arrangements in India and elsewhere (when men an 
regiments were kept abroad for terms far exceeding five 
years in duration) with the results now produced by short 
service and pn ge agg reliefs. But it is not entirely a 
question of disease, to be settled at Netley. It is alsoa 
matter of military efficiency, to be settled by the Com- 
mander-in-Chief. No great commander, from Alexander 
to Napoleon, has ever failed to be keenly alive to the 
superior value of the veteran as compared with the re- 
cruit, both in regard to endurance on the march and to 
efficiency on the field of combat. Sir Charles Dilke very 
truly a out, in the debate before referred to, that 
the scheme favoured by a large and organised hody of 
members in the House of Commons was one giving elas- 
ticity of service, by letting the men sort themselves out 
into those who prefer long service and those who prefer 
short service, with the obligation of keeping up their train- 
ing in the Militia and Volunteers. Precisely: but let those 
who select long service be grouped together into ~~ 
ments entirely composed of long-service men; and let 
these regiments be dealt with in other respects similarly 
to the ra consisting of short-service men—an 
—_ number of regiments of each description being em- 
ete ; (F) on foreign service, and (H) on home service. 

tatistics would then in a very few years be obtainable, 
setting at rest finally and decisively the untenable pre- 
tensions of those who advocate short service for our ordi- 
nary foreign service in times of peace, and for our home 
force which should be ready for active work at a moment’s 
notice, 

After the demonstration of the superiority of long 
service, we may then hope that means will be taken to 
fill up more battalions with long-service men, the relief 
being regularly effected every five years. 

If it were possible to fill the whole of the 162 battalions 
(81 F., 81 H.), with long-service men, the short service 
could then be very short service indeed, and be trained 
in additional and separate battalions at various dépdts, 
from which also the recruits for the 162 long-service 
battalions would be chosen and selected, as in all pro- 


bability it would be found that the long service would | 6g, 


become so popular that selection would become necessary. 
In such case bad characters would not be retained ; and 
this punishment, combined with the forfeiture of a man’s 
ey if he were discharged with ignominy, would pro- 

uce a tremendous lever for the extinction of crime and 
the encouragement of good conduct in the army. 

As regards cavalry, artillery, and engineers, there 
cannot be a doubt that the highest efficiency can only be 
obtained in these arms by long training, and consequently 
that all troopers, gunners, and sappers should be long- 
service men. 

Tf we ever should arrive at the ideal suggested, viz., a 
solid nucleus of 162 battalions, filled with long-service 
men, and always kept up to war strength, we must still 
bear in mind that this would be no more than the pro- 
vision for the first strong effort in a modern war of any 
Ts such as the present war in South Africa. 
Only 81 battalions would be available for this effort, and 
a strong reserve of some kind would be imperative. 

Hence the necessity of the short-service regiments, in 
order to pass men quickly into a reserve to be called up 
in case of emergency. 

The number of these short-service dépét battallions 
could of necessity depend greatly upon the number of 
men who could reasonably be anticipated as recruits ; 
unless, indeed, some form of compulsory service of an 
exceedingly lenient nature were ado , and this can 
only be done when the general public agrees in the 
—, : : 

An additional advantage gained by the adoption of a 
long-service army would be that a certain percentage of 
recruits might be obtained from our colonies and other 
dependencies. 

_ At the present time—one of war fever—if some recruit- 
ing sergeants were sent to Australia, New Zealand, 
Canada, &c., it is quite possible that a considerable 
number of fine colonials would offer themselves for ser- 
vice, and especially in those regiments which have be- 
come household words for their deeds in the present war. 

There ought to be no difficulty in recruiting for service 
in the British Army, when we bear in mind the enormous 
—- under the gentle rule of Her Imperial 

ajesty, our gracious Queen, 

I am Sir, yours faithfully, 


June 24, 1900, Freip OFFICER IN ’84, 








THE MAXIM MOLTI-PERFORATED 
POWDER. 

. ee awe paces OF a . - 
Sr,— the misapplication of the phrase, “appli 
for,” for the word “dated” in my letter ‘bli in 
our issue of February 9, and replied to by Mr. Hudson 

xim in your issue of June 8, does not exceed 
clerical significance, is borne out by the following 
uotation from United States Law: ‘Letters Patent 
ways have — them, in the space under the title, a 
memorandum that the application therefor was filed on a 


particular specified day. But no such memorandum is| All d 


evidence of the fact it recites. It is not evidence at 
common law, nor in pursuance of any statute. That 
section of the Revised Statutes* which gives evidential 


* Revised Statutes, Section 892, 





d| placed.” [Chap. VI., Section 129.] 





character to certain certified copies, does not include any 
such memorandum, because it 1s no of the Letters 
Patent upon which it is placed, and use it is not a 
copy of any record, book, paper, or drawing belonging to 
the Patent Office. It is an indication of what some such 
record, book. or paper appears to show, but it is not 
evidence of its own accuracy, nor is it covered by the 
certificate attached to the document upon which it is 


Tuomas A. HILL. 
1, Devonshire-street, Portland: place, W., 

June 13, 1900. 
[This discussion must now cease.—Ep. E.] 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Pig-Iron Market.—Some 5000 tons of iron were 
dealt in at the market on Thursday forenoon. Scotch and 
hematite iron were again called up, and the former rose in 
price 9d. per ton at 68s. 9d. per ton, and the latter 1s. 9d. 
at 82s. 6d. per ton. Scotch touched 69s. per ton cash. Cleve- 
land fell off 74d. at 67s. 104d. per ton, and at the afternoon 
market 10,000 tons were sold. Scotch fell off to 67s, 11d., 
and Cleveland to 67s. 9d. per ton. The settlement prices 
were : Scotch, 67s. 9d.; Cleveland, 67s. 44d.; Cumberland 
and Middlesbrough hematite iron, 823. Business was 
done in the pig-iron warrant market on Friday forenoon 
at a multitude of prices, but the closing price was 
663. 104d. per ton cash buyers. At the last Scotch was 
down 7d. per ton, while Cleveland was up 8d. 9 ton. 
The settlement prices were: 67s. 3d., 67s. 6d., 803., & 
The business done was almost at a standstill all morning 
on Monday. The tone was a little irregular, and at the 
close Scotch was down 5d., and Cleveland 3d. per ton. 
The sales amounted to 5000 tons, and at the afternoon 
session other 5000 tons were sold. Scotch rose 1d. at 
67s. per ton. The settlement prices were: 67s., 67s. 3d. 
and 793. 6d. Some 5000 tons were suld on Tues- 
day forenoon. Scotch warrants were very scarce, and 
rose in price from 67s. 44d. to 67s. 114d. per ton. 
without finding a seller. The net rise for the fore- 
noon was 1s. per ton. Hematite iron was called at 
823. 6d. per ton, and the ‘‘back” on it was 3s. 6d. per 
ton. At the afternoon meeting of the market some 
5000 tons were sold. Prices were very strong. Scotch 
rose to 68s. 74d. per ton, and hematite iron made 4s. at 
84s. r ton cash, and the settlement prices were: 
., 682, and 84s. per ton. The market was 
again excited this forenoon, but the dealing was on a 
small scale, not exceeding 8000 or 9000 tons. Scotch 
warrants cy oy 74d. per ton. Some 7000 or 8000 
tons were done in the afternoon. Scotch warrants 
closed 7d. up on the day at 69s. 1d, per ton cash. 
The settlement prices were 693. 14d., 683, 3d., and 
83s. The following are the shipments of Scotch pig iron 
for the week ending June 23 and since January 1: For 
South America, 100 tons; for Australia, 345 tons; for 
Italy, 2050 tons; for Germany, 386 tons; for Holland, 
650 tons; for Belgium, 320 tons; for China and 
Japan, 110 tons; for other countries lesser quan- 
tities; and coastwise, 3964 tons. The total was 8236 
tons, against 4602 tons in the corresponding week of 
last year. Here are given the quotations for pig-iron 
warrants, makers’ No. 1: Clyde, 84s. 6d. per ton ; Gart- 
pe 85s. 5 — 86s.5d. ; oe ae 89s. ; a 
per ton—the fo: ing 1 at Glasgow ; 
Shotts (shipped at Lath), 90s. ; el (shipped at 
Grangemouth), 883. per ton. The dull trade reports from 
America and the Continent have no influence meanwhile 
on prices here. These prices, abnormally high as they 
are, are maintained without difficulty by the fatuity of 
every ‘‘bear” wanting to back his opinion as to the 
course of trade, but forgetting altogether that the small 
and constantly decreasing stock must be oversold to any 
large extent without automatically causing a ‘‘corner.” 
A glance at the fluctuations and the variously discrepant 
quotations show the Scotch pig-iron market to be firmly 
held in the vice above described, and emphasise the fact that 
if trade aspects do not call upon investors to buy warrants 
they should certainly deter speculators from selling them 
** short,” however great the temptation to do so may be. 
In makers’ prices, Gartsherrie and Calder are quoted 1s. 
and 1s. 6d. per ton higher respectively, and Carnbrae is 
down 1s. per ton from last week. The furnaces in blast 
number the same as last week, namely, 85, against 83 at 
this time last year. The stock of pig iron in Messrs. 
Connal and Co.’s pig iron warrant stores stood at 112,567 
tons yesterday afternoon, as compared with 122,424 tons 
a. week, thus showing a reduction amounting 
‘or the week to 10,857 tons. 


Finished Iron and Steel.—The joint threat of the steel 
and malleable iron trades must be regarded with gravity, 
as preparations are on foot for a general oars own of 
works next month. The acute position cannot be passed 
over lightly, for with fuel at from 75 to 100 per cent. 
above the normal value, manufacturers are running ma- 
chinery at a positive loss. It now rests with coalmasters 
to save the position by relaxing prices. Coalowners for 
six months bave enjoyed unprecedented prosperity, and 
the course of prices this year has been one uninterrupted 
rise. Makers of iron and steel have made it known that 
under present working conditions they cannot carry on, 
as the extravagant price of fuel has swamped all pros- 
pect of profit. With matters so critical, it is no wonder 
that specifications have been again withheld, and that 
makers are precluded from lowering current quotations. 
lepends upon the action of the coalmasters, and 
one gives it out that, owing to the reduced output in 
the chief centre in Lanarkshire, he could get a ready 
market for the whole of his production, the prospects 
for the large consumer are not hopeful. A prominent 
steel company is paying at the rate of 50,000/. more per 





annum for coal, and as there has been no compensation 
in the matter of higher prices for its product, it is not to 
be wondered at that the directors favour a complete 
shutting down of the gates. Ironmasters make a 
similar complaint, and as the blast-furnacemen are 
working badly, the waste alone is a heavy item, 
It was reported on ’Change a few days ago that 
a shipment of American steel plates —some 3500 
tons—has been arranged. The plates will be shipped 
during July and August. The price is not mentioned, 
but it is reported that the plates were bought at a 
cheaper rate than is now ruling here. Structural steel 
is being offered in larger quantities at prices much lower 
than Scotch makers are quoting. An order for 1000 tons 
of steel plates, which was tendered for locally, has gone 
to Belgium. The price was so much below the figure 
asked by a Scotch house that the contractors had had no 
alternative but send the order abroad. 

Glasgow Copper Market.—There has again been a week 
of no business in this market, no transactions having 
taken place. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hadfiel@s Steel Foundry Company.—The directors of 
this company propose to increase the “ggg share 
capital from 160,000. to 200,000/. by the issue of 4000 
preference shares of 10/. each; to increase the ordinary 
share capital from 110,000/. to, 200,000/. by the issue of 
90,000 shares of 1. each ; and to subdivide each of the 
existing ordinary shares of 10/. each into ten shares of 1/. 
each ; and in the case of the present partly-paid shares, 
each 1/. will be credited with 15s. paid up, and the re- 
maining 5s. per share will be called up within a short 
time. The increase of capital is required, the directors 
state, to enable the company to meet the growing re- 
ow of the business and the consequent enlargement 
of works. 


Steam Coal Contracts.—Two of the railway companies 
drawing supplies of steam coal from the collieries of this 
district, have accepted the terms of the owners. The 
Lancashire and Yorkshire and North-Eastern Railway 
Companies have agreed to pay the price demanded, 16s, 

er ton for best Barnsley hards.. e Midland Railwa 

mpany has replied that the prices cannot be accepted, 
but the other companies have not yet taken any action. 
The price is an advance of from 5s. to ton, and will 
make a difference of 100,000. each to the two railway 
companies who have accepted the tenders in the half-year 
over which the contracts extend. 


Iron and Steel.—The reports as to the condition of the 
iron trade are not so satisfactory as they were. There is 
a scarcity of new orders coming forward for finished ma- 
terial, but there are sufficient specifications on hand to 
keep the greater part of the makers in full work for some 
time tocome. They, however, do not disguise the fact 
that fresh orders are not coming up in sufficient quanti- 
ties to replace those that are being cleared off. Prices 
remain about the same: Bars, 10/. 15s. to 11/. 5s. per 
ton, and sheets 12/. to 127. 5s. per ton. With regard to raw 
materials, hematites retain their old prices with a fair 
demand. West coast hematites delivered in Sheffield are 
quoted at 93s. to 94s. per ton, and east coast ditto 92s. to 
93s. _ ton. The commoner qualities of pig iron have 
receded somewhat, and now stand: Lancashire No. 
foundry, 73s. to 74s. 6d. ; forge ditto, 70s. to 71s. per ton; 
Derbyshire No. 3 foundry, 75s. 6d. to 76s. 6d. ; and forge 
ditto, 70s. to7is. At the same time itis pointed out that 
there is little room for further shrinkage in prices, owing 
to the high cost of fuel. This, it is thought, will keep 

rices on @ fairly firm basis for the remainder of the year. 

he mills and forges are all very fully engaged. The 
demand for all classes of open-hearth steel is well main- 
tained ; but makers of certain descriptions of crucible 
steel complain that orders are not coming in in sufficient 
quantities to enable them to maintain their output. 


Coal and Coke.—So great is the all-round demand for 
coal, that in several quarters it is intended to put up 
prices from July 1. The trade is firmer now than ib was 
in January last. The home gas companies are endeavour- 
ing to secure a stock for the winter months, in view of 
there being a scarcity then, and are putting pressure on 
the owners to increase their —. Export owners are 
in excess of the supply. and high prices are bein offered 

he coke trade is extreme y brisk, 


to secure deliveries. : 
ing ag 


both blast-furnace and steel-smelting qualities 
active as ever, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrippiesBRroueH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a moderate attendance on Change and business was very 

uiet. An unsatisfactory feature of the market was the 
y wore shown on the part of merchants to sell pig iron no 
delivery well ahead at a less figure than was ruling for 
prompt delivery. Though sellers were loath to a 
rates the tendency was undoubtedly downwards er 
buyers were very backward. Some business was done @ 
68s. 6d. for prompt f.o.b. delivery of No. 3 g.m.b. Cleve- 
land pig iron. That price was y quoter 
there were merchants ready enough to sell at it. a 
Cleveland pig was put at 70s. 6d.; No. 4 foundry, 
67s. 6d. ; and grey forge 66s. Gd. There was nothing doing 
in Middlesbrough warrants. East coast hematite pig was 
unobtainable for early delivery, and the nominal ato 
for Nos. 1, 2, and 3 = 878. Middlesbrough Stra. 
warrants not quoted. Spanish ore was 8' i 
Rubio could on well be bought under 21s. ex-ship Tees 
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and freights Bilbao-Middlesbrough were 7s. 3d. to 7s. 6d. 
To-day the market was stronger, but prices for makers’ 
iron were not quotably altered. Middlesbrough warrants 
were once more Figs opening at 67s. 6d. and advancing 
by the close to 68s. cash buyers. Middlesbrough hema- 
tite warrants were still idle. Very little iron is now 
left in the warrant stores, the quantity of Cleveland 
being only 14,000 tons odd, and the quantity of east 
coast hematite having been reduced to the altogether in- 
significant quantity of 750 tons. There is every reason 
to believe that before long the warrant stores will dis- 
appear altogether. Shipments of pig iron continue pretty 
good to foreign ports, but coastwise they are small. Con- 
tinental buyers are purchasing very little iron just now, 
but such was to be expected after the rather free placing 
of orders a little while ago. Prospects for the future are 
very uncertain. 


Manufactured Iron and Steel.—In the manufactured 
iron and steel industries there is little new to report. 
Producers of most descriptions have still a deal of 
work to execute, but new orders come slowly to hand. 
A fair amount of Admiralty work has been placed with 
Messrs. Bolckow, Vaughan, and Co., and with the South 
Durham Steel and Iron Company. Market quotations 
are about the same as those given a week ago; but some 
firms would accept orders at rather below them. Common 
iron bars are put at 9/. 103., best bars 10/., iron ship-plates 
81. 10s., steel ship-plates, iron ship-angles, and steel ship- 
angles each 8. 7s. 6d., and heavy sections of steel rails 
71. 103s.—all less the customary 24 per cent. discount for 
cash, except rails, which are net at works. 

Shipbuilding and Engineering.—Shipbuilders continue 
well employed and engineers are busy. In consequence 
of the refusal of the Federated Engineering employers on 
the north-east coast to receive a ee from the 
Amalgamated Society of Engineers to discuss the applica- 
tion for an advance of wages, the members employed have 
ceased to work overtime. The men seek an advance of 
3s. per week for time wages and 5 per cent. on piece rates 
for those working in shops, while those employed in ship- 
yards seek 23. and 74 per cent. advance respectively. 
Several large engineering firms deny that they have re- 
fused to meet a deputation from the Amalgamated Society 
of Engineers. 


Coal and Coke.—Gas coal is firm for this time of year, 
and deliveries are good, but they are mostly on old con- 
tracts. Bunker coal in fairly good request at last week’s 
rates. An enormous consumption of coke continues, 
and 293. seems to be the minimum rate for average blast- 
furnace qualities delivered at Tees-side works to the end 
of the year. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has been still showing an upward 
tendency, if anything. The best descriptions have made 
23s. to 24s. per ton, while secondary qualities have brought 
21s, 6d. to 22s. 6d. perton. House coal has also ruled firm ; 
No. 3 Rhondda large has been making 22s. 6d. to 23s. per 
ton. Foundry coke has been quiet at 36s. to 38s. per ton, 
and furnace ditto 33s. to 33s. 6d. per ton. As regards 
iron ore the current quotations for the best rubio is 20s. 6d. 
to 21s. per ton. 


Coal in the West.—Last year there were 1989 persons 
employed in the Bristol coalfield, 5011 in the collieries of 
the Forest of Dean, and 5194 in those of Somerset. Mr. 
J. H. Martin, inspector of mines for the south-western 
district, reports that in Bristol 422.288 tons of coal were 
raised last year; in the Forest of Dean, 1,105,726 tons ; 
and in Somerset 983,973 tons. These figures show that 
the Bristol field turned out 11,211 tons more than in 1898, 

- the Forest of Dean, 70,986 tons less, and Somerset, 6814 
tons less. Last year’s output was, however, largely in 
excess of the figures for 1897. 


Cardiff Tramways.—A special meeting of the tramways 
committee of the Cardiff Town Council was held on 
Monday for the purpose of appointing a tramways elec- 
trical engineer from the — selected candidates : 
Mr. Nelson Grabum (superintendent of rolling stock, 
Glasgow Corporation Tramways); Mr. H. E. M. Kensit 
(engineering de 
Company, London); Mr. Arthur Ellis (general manager, 
Bolton Corporation Tramways); Mr. Adam 8S. Barnard 
(Hull electrical engineer and joint engineer with the city 
engineer on electric tramways); Mr. H. G. Jeken (chief 
assistant electrical engineer, Cade Tramways); and Mr. 

- H. Collis (assistant electrical engineer, Liverpcol). 
The voting rested between Messrs. is, Grabum, and 
Barnard ; and finally Mr. Ellis was appointed, subject 
to the approval of the Council. 


New Bridge for Newport.—The Parliamentary Commit- 
tee of the Newport Town Council has asked Mr. Arnodin, 
the engineer of & new transport bridge which is to be 
erected for crossing the Usk on the plan of cne now in 


use at Rouen, to at once proceed with the plans and speci- 
into so that the work may be commenced without 


Ebbw Vale Steel, Iron, and Coal Company.—The report 
of the directors showsa profit for the past year of 246,374/., 
to which has to be added 6094/. brought forward. After 
sitting debenture interest and writing off depreciation, 
there is a balance of 193,147/. A dividend of per cent. 
18 recommended, the directors adding 51,0007. to the 
*pecial reserve account, and setting aside 5000/. to a 
*Pecial improvements fund. The directors state that they 

‘ave under consideration the remodelling of the blast- 
urnace plant, and the extensive introduction of electric 
power. The iron foundry is also being modernised, and 


o hee a capacity increased. The works are busily em- 
ved in all departments, and the directors look forward 
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to a prosperous year, provided there are no serious labour 
troubles. The directors add that the abnormal increase 
in the market value of South Wales steam coal did not 
take place until November and December, and it was not 
until the latter end of December that the high prices now 
ruling were reached. 


Bristol Docks.—The accounts for the year ending April 
30, show that after providing out of the revenue 2099/. for 
the reconstruction of the river wal], and other extraordi- 
nary expenditure, 42437. for renewal and depreciation 
funds, and 10,823/. for sinking fund, there is a surplus of 
22437. to be carried forward to next year. Taking dock 
revenue from city dues, &c., the accounts show that the 
surplus of ordinary revenue on the dock estate and city 
dues account, without taking into account renewals, de- 
preciation, and sinking fund, is sufficient to pay 3.59 per 
cent. on the outstanding capital of the dock estate, which 
amounts to about 2,500,000. The foreign tonnage for 
the year was 847,632/., and coastwise, 764,098/., making a 
total of 1,611,730 tons against 1,619,397 tons last year. 
The dock and city dues on shipping and goods 118,123/. 
last year, against 119,328/. in 1899. 


The Water Works Engineers.—The fifth annual general 
meeting of the British Association of Water Works 
Engineers has been held at Cardiff during the last few 
days. Mr. Priestley, the president of the year, stated 
that the capital now invested in municipal water works, 
was 48,434,0002. Of 64 county boroughs, in England and 
Wales, the water supply was now under public control in 
all but 19; and in 141 boroughs other than county 
boroughs 139 had municipal supplies. If London went 
on increasing as it had done, it would be rather to the 
advantage of Wales than otherwise to supply water to the 
Metropolis. 








MISCELLANEA. 
Lorp SELBORNE has announced that tenders for the 
construction of the Proposed Pacific Cable are to be called 
for almost immediately. 


THE traffic receipts for the week ending June 17 on 
33 of the principal lines of the United Kingdom 
amounted to 1,867,812/., which was earned on 19,865? 
miles. For the corresponding week in 1899 the receipts 
of the same lines amounted to 1,833,806/., with 19,6044 
miles open. There was thus an increase of 34,006/. in 
the receipts, and an increase of 261} in the mileage. 


In continuation of the experiments for testing the 
defences of Portsmouth against sudden and unexpected 
raids, torpedo boats 26 and 27 were sent out from the 
Vernon, torpedo school, Capt. C. C. Robinson, after 
dark on Monday night, with instructions to force their 
way into harbour if possible. It is supposed that the 
oe boats crept out of harbour unobserved, and they 
had shot past Southsea Castle on their return before a 
gun was fired. They were, however, detected hugging 
the shore side of the harbour channel, and when they 
approached the long curtain the guns opened fire. The 
boats, however, pushed on ard tried to rush past 
Blockhouse Fort, but the cannonading was so furious 
that they were compelled to turn back. Ata later hour 
they were permitted to return to their parent ship. As 
a surprise attack it was one of the best efforts yet made, 
though the boats were unsuccessful. 


_ The Select Committee of the House of Commons, pre- 
sided over by Mr. W. H. Holland, has concluded the 
consideration of the Bill promoted by the London County 
Council asking for powers to equip electrically and 
operate the Westminster to Tooting tramway and the 
Blackfriars to Kennington line, to erect a generating 
station at Camberwell with sub-stations, and to construct 
11 junction lines and extensions in connection with the 
Council’s tramways on the northern side of the Thames, 
After hearing the addresses of counsel, the committee 
decided that the preamble of the Bill had been proved, 
inclusive of all the new tramways asked for, and refused 
the applications of the local authorities of Lambeth and 
Wandsworth for a veto on the use of the surface-contact 
system of electric traction and in regard to other matters, 
In respect to injury arising from nuisance, the committee 
considered that the Council should be liable for any 
a a caused by their own negligence, but not for injury 
otherwise arising. So far as the frontagers were con- 
cerned, whilst undoubtedly individual cases of hardship 
were inseparable from public improvements, they did not 
feel free to exclude any of the suggested tramways on the 
ground of such hardship. The committee also considered 
it was inevitable in the march of improvement that 
omnibuses should be supplanted in some streets to meet 
the needs of the growing population. The clauses having 
been adjusted, the Bill was ordered to be reported. 


The Marquis of Salisbury has forwarded to Mr. E. W. 
Fithian, the secretary of the Association of Chambers of 
Commerce, a memorandum received from Mr. Gastrell, 
Commercial Attaché at the British Embassy at Berlin, 
on the subject of the German exhibits at the Paris Ex- 
hibition. In this Mr. Gastrell remarks on the extraordi- 
nary care the German Government has taken in providin 
a satisfactory representation of the Empire’s industrial 
capacity. nly approved have been accepted, 
and the exhibits represent the best that Germany now 
produces. As the same kind of ucts from different 
countries are for the first time shown alongside one an- 
other, quite an exceptional opportunity is afforded of 
making accurate comparisons of British and German pro- 
ducts. It would be well, therefore, that experts on the 
leading British trades should be sent to Paris to examine 
thoroughly the best specimens sf German handiwork. 
It would be time well spent for technical men in the 
textile, iron, shipping and chemical trades to study closely 
German exhibits affecting their branches of industry. 


Electrical and mechanical engineers would also profit by 
such work in Paris. Mr. Gastrell suggests that the 
expenses of such technical delegates might be borne by 
groups of manufacturers or by cham of commerce, 
and points out that the German Government are defray- 
ing the cost of sending a certain number of workmen to 
report on various subjects of interest to German industry 
and agriculture. 


Considerable progress has been made with the Staines 
reservoirs, which are being constructed by the West 
Middlesex, Grand Junction, and New River Water Com- 
panies acting in conjunction. The two reservoirs will each 
be about 1} miles long, by in the one case 1 mile broad, 
and in the other 5 furlongs. The smaller of the two 
reservoirs is so far advanced that it should be ready for 
use in about a year’s time. The embankment surround. 
ing the reservoirs will be 44 miles long from 21 ft. to 
39 ft. high and 14 ft. wide on the top. The outer slopes 
are 2 to 1, and the inner 3 to 1. The puddle wall 
is 6ft. wide at the top, 7 ft. at the ground level, and 
4 ft. at the bottom, where it is toothed into the London 
clay. It is this wall which has given rise to such absurd 
criticisms on the part of a well-known politician, who 
happens to be entirely ignorant of engineering matters, 
but has managed to convince himself that the reservoirs 
are a menace to the population of the Lower Thames. 
The sole object of this wall is to secure watertightness, 
and theoretically a much smaller thickness would suffice 
for this, though there might then be practicable difficulties 
in its construction. To protect against wave action and 
burrowing water animals, the inner slopes of the bank are 
covered by a layer of concrete slabs carried down to a 
depth of 15 ft. below top-water level. When completed 
the reservoirs will enable the water supply to the Metro- 
polis to be increased by 35 million ons a day, a figure 
which, if the necessity arises, can be increased to 45 
million gallons. The area covered by the reservoirs is 
421 acres, and their capacity is 3300 million gallons. 


A case of great importance to all county councils and 
county boroughs, and to all who own and use road loco- 
motives, was argued before Mr. Justice Channell and 
Mr. Justice Grantham in the Queen’s Bench, on Thurs- 
day, the 14th inst. Under the Locomotives Act, 1898, 
‘all locomotives not required to be licensed,” which 
means agricultural engines, locomotive engines used for 
driving eaw benches, stone crushers, &c., and steam 
rollers, have to “be registered in the county in which 
they are ordinarily used or to be used.” For this regis- 
tration ‘a fee not exceeding 2s. 6d.” is to be charged. 
In this case, ‘‘ Eveleigh v. rs,” the driver of a steam 
roller was convicted in Devonshire for working the 
roller in that county without a Devon registration plate, 
although the roller had a Dorset plate. The National 
Traction Engine Owners and Users’ Association, acting 


on behalf of Messrs. Eddison and De Mattos, of Dor- 
chester, the owners of the roller, asked the magistrates 
to state aspecial case, and the Court has now ruled that 


if an engine is once registered in any county, that regis- 
tration is sufficient for all places and for all time. 
When it is considered that Messrs. Eddison and De 
Mattos have 80 engines working all over the southern 
half of the country, and very many firms have rollers 
and agricultural engines working in three or four 
counties, the importance of this decision will be obvious, 
This is the first case on the interpretation of the new 
Locomotives Act that the Engine Owners’ Association 
has fought, and they are to congratulated on the 
result. ‘The counsel in the case was Mr. Edward Boyle, 
Q.C., instructed by Messrs. Hicks, Davis, and Hunt, 





CaTALocurs.—We have received from the Baldwin 
Locomotive Works pamphlets describing a number of 
engines of different types recently turned out of their 
shops. —The Rugb ortland Cement Company, of 
Rugby, have a useful little pamphlet on Portland cement 
ae concrete, containing notes on the uses of these two 
materials, and some information as to the product of 
their own works, 





Tue INSTITUTION OF MECHANICAL ENGINEERS. — The 
annual dinner of the Institution of Mechanical Engineers 
was held at the Hotel Cecil on Wednesday evening. The 
number of guests was quite unprecedented, the occasion 
being of unusual interest, owing.to the presence of a large 
number of American engineers who are in London on 
their way to Paris.. After the loyal toasts, Lord Rosse 

roposed ‘‘ Her eon Forces,” response being made 
te Rear-Admiral A. K. Wilson, C.B., for the Navy, 
and Sir Evelyn Wood for the Army. Admiral Wil- 
son said that the water-tube boiler had given the 
ships which possessed it one-half to one knot greater 
speed than they would have had with cylindrical 
boilers. That meant greater mobility—the power to 
evade and to overtake a foe—and we had lately 
learned the value of mobility in South Africa, Un- 
doubtedly the water-tube boiler gave trouble, but it was 
worth all it cost. It was impossible to go to pressures 
of 250 Ib. and 300 Ib. withoud meeting trouble, and 
the Admiralty did not expect to do so. The engi- 
neers and the men had to gain experience, and 
with a large fleet this took time. In every case 
in which a ship had broken records it had been fitted 
with water-tube boilers. The Powerful had lately made 
a voyage at 20 knots, and the Mediterranean Fleet has 
pan 800 miles at four-fifths speed without a hitch in 
the machinery. Sir Evelyn Wood spoke of the large 
amount of engineering work that had been done during 
the war in South Africa in repairing bridges and railways, 
The American Ambassador, Mr. Joseph H. Choate, 





replied for the grests in an eloquent speech. 





























iu) 
Zz 
e 
fx] 
es) 
Zz 
Oo 
Z 
rc) 














(6g8 ebvg 208 ‘uondisosaq 407) 
‘VIUVAVA ‘MINAVANANIHOSYN DUOATSDAV AHL Ad AaALONULSNOO 


‘NOILIGIHXA SIUVd GZHL LV ANIHOVN YONILNIYd AYUVLOW WNAOTOO-xXIS 











JUNE 29, 1900. ] 


"AGENTS FOR “ENGINEERING.” 


Avsrri, Vienna: Lehmann and Wentzel, Kirtnerstrasse. 
Cars Town: Gordon and Gotch. 
EpinsurGH : John Menzies and Co., 12, Hanover-street. 
cg, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Ruedela Banque; M. Em. Terquem, 31>is, Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next column.) 
@uRMany, Berlin : Messrs. A. Asher and Oo., 5, Unter den Linden. 
Frankfurt-am-Main: Messrs. G. L. Daube and Oo. (for 
Advertisements). 
Leipzig: F. A. B 
Mulhouse : H. Stuckelberger. 
Giaseow: William Love. 
Invi, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 
Iraty : U. Hoepli, Milan, and any | od office. 
LiveRPOOL : Mrs. Taylor, Landing Stage. 
MANCHESTER : John Heywood, 143, ae 
Norway, Christiania: Cammermeyers handel, Carl Johans 
Gade, 41 and 43. 
New Sourn Wa.es, Sydney : Turner and Henderson, 16 and 18, 
Hunter-street. ) Bast oo oa Geo on — 
UEENSLAND (SOUTH), Brisbane : on an 
@ f ORTH), Townsville : T. Willmett and Oo. 
RorrerpaM : H. A. Kramer and Son. 
Sourn AusTRALIA, Adelaide: W. O. Rigby. 
Unrrep States, New York: W. H. Wiley, 43, East 19th-street. 
Chicago: H. V. Holmes, 1257-1258, Monadnock 


Block. 
Victoria, Melbourne : Melville, Mullen, and Slade, 261/264, Collins- 
street. Gordon and Gotch, Limited, Queen-street. 











We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
JouNnson, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiusy, 43, East 19th-street, New York, 
and Mr. H. V. Houmes, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are : 
For thin (foreign) paper edition, 17. 16s. Od. ; for thick (ordinary) 

per edition, 21. Os. 6d. ; or if remitted to Agents, 9 dollars for 
Phin and 10 dollars for thick. 

AMERICAN ADVERTISERS can obtain full particulars con- 
cerning our Advertisement Rates from Mr. Wiuuarp O. 

913, Morton Building, New York; and Mr. H. V. Hommes, 1257- 
1258, Monadnock Block, Chicago. 











ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be pohvicnhwod 9 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week, 


SUBSCRIPTIONS, HOME AND FOREIGN. 
ENGINEERING can be supplied, direct from the Publisher, 


post free for twelve months, at the following rates, payable in 
advance :— 











For the United Kingdom ......... ~ £1 92 
» all places abroad :— 
Thin paper copies.......... £1 16 0 
MEET id) Senipoabscns £2 06 


All accounts are payable to ‘‘ ENGINEERING,” Limited. 
Oheques should be crossed ‘‘ Union Bank, Charing Oross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.O. 

When foreign Subscriptions are sent by Post Office Orders, 
advice should be sent to the Publisher. 

Foreign and Colonial Subscribers receiving incomplete ies 
through newsagents are requested to communicate the fact to 
the Publisher, together with the agent’s name and address. 

Office for Publication and Advertisements, Nos. 35 
and 36, Bedford-street, Strand, London, W.C. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no connection exists between this Journal and 
on, other publications bearing somewhat similar 

es. - 


TuLzaRaPHio Appress—ENGINEERING, LONDON. 
TsLEPHons Numesr—S86638 Gerrard. 


CONTENTS. 


PAGE PAG 
French Agriculture at the The Maxim Multi-Perfo- 
Paris Exhibition ........ 839 rated Powder .......... 853 
Some Printing Machines at Notes from the North...... 854 
the Paris Exhibition (Jl- Notes from South Yorkshire 854 
wey steea BO Oe 839 || Notes from Oleveland and 
The Cost of Electric Power the Northern Counties .. 854 
Production........ 000+ 841 || Notes from the South-West 855 
Blast-Furnace Gas Engine Miscellanea...........+++++ 855 
at the Paris Exhibition The Central London Rail- 
(IUustrated) ..  ....-... 845 857 
The Paris Exhibition Elec- 
tric Power Station (Jllus- 














wa 
The Paris Congresses ...... 858 
The International Tramways 
Ald) . sisi sSasdasseien oc and Light Railways Exhi- 
The Japanese Battleship bition, 1900 (Illustrated) 859 
“Asahi” (JUustrated).... 846|| The Institution of Mechani- 
cent Locomotive Practice cal Engineers.......-.... 86 
in France (JUustrated) .. 847||The Kimberley Gun ‘“ Long 
Launches and Trial Trips .. 851 Cecil” (IUustrated)...... 


1 


Diamond Saw for Cutting Industrial Notes .......... 867 
Stone (Illustrated) ...... 852|| Automatic Coal - Handling 

Notes from the United States 852 || Plant at the Electric Light 

Naval Engineers .......... 853 Works, (lus.) .... 

The Boiler Explosion at The Physical Society ...... 870 
Wellington.............. ~ eering” Re- 








853 Patent 
The War in South Africa .. 853 cord (IUustrated)........ 871 
With a Two-Page Engraving of the TRIPLE-EXPANSION 
ENGINES OF 7HE IMPERIAL JAPANESE BATTLE- 
SHIP “ ASAHT,” j 





ENGINEERING. 


857 





NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt-am- 
Main, who have been appointed our Sole Agents for 
that country for Trade displayed Advertisements. 
Advertisements from Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 


Reavine Cases. — cases for containing twenty-six 
numbers of paar had of the Publisher or of any 
newsagent. Price 6s. each. 














NOTICES OF MEETINGS. 


Inetrrorion oF Crvii Eneinmers.—Monday, July 2, at 3 p.m. 
Reception, in the Library, by the President and Council, Members 
of the Institution, and Members of the Councils of other Engi- 
neering Societies in London, of the Members of American and 
Colonial Engineering Societies at present visiting this country. 
—Thursday, July 5, 9 p.m. Reception by the President and 
Council at the Guildhall. 

AmeRicAN Society or Civit Enaingers. — The 32nd Annual 
Convention of the American Society of Civil Engineers will be 
held, by permission of the Council of the Institution of Civil 
Engineers, at the Institution, during the first week in July. The 
following programme has been arranged by the Local Committee 
of Arrangements : i July 2, 4 p.m., Inaugural Address by 
Mr. John F. Wallace, President, in the Theatre of the Institution; 
8 p.m., meeting, discussion upon the subject of ‘‘ Height of 
Buildings,” introduced by Mr. T. C. Purdy. Tuesday, July 3, 
10 a.m., meeting, discussions upon ‘‘ Recent Practice in Rails,” 
introduced by Mr. Robert W. Hunt ; and “‘ Filtration of Water 
for Public Use,” by Mr. Rudolph Hering. Thursday, July 5, 
10 a.m., general business meeting. 

Tue Roéxteen Society.—Thursday, July 5, at 20, Hanover- 
square. Annual genceel meeting. The chair will be taken at 
8p.m. The Presidential Address, by Mr. Wilson Noble. 


ENGINEERING. 


FRIDAY, JUNE 29, 1900. 














THE CENTRAL LONDON RAILWAY. 


At length London is on the point of having an 
electric railway running along its greatest thorough- 
fare, and serving all classes of its population. On 
Wednesday last the Prince of Wales opened the 
Central London Railway, which runs from Shep- 
herd’s Bush in the west to the Bank of England, 
the centre and focus of the City. The line is cer- 
tain of having an immense traffic, for along its 
entire stretch there is great business activity, and 
along its western half an immense residential 
population. If there is any place in the world 
where a deep tunnel railway can earn satisfac- 
tory dividends it is here, for the need of it is 
urgent, not only morning and evening to carry 
men and women between their offices and shops 
and their homes, but also at all hours of the day, 
for along the line of route the calls of business and 
pleasure are never hushed until long after mid- 
night, and even then there is traffic enough to con- 
stitute a bustle in many a provincial town. A deep 
tunnel line is one that needs a heavy traffic for its 
success, for its cost is enormous. Upon the 5} 
miles between the termini of this railway there has 
been spent 3,114,000/., at least that was the amount 
of the contract, and 124,000/. will be needed 
annually to pay 4 per cent. on this amount. Four 
years have been spent on the construction, and 
the opening has been looked for with great 
eagerness, as upon the results of the working will 
depend whether we are to see a great extension of 
this method of transport. Hitherto the public has 
been sceptical about it, and two other lines which 
are in progress were financed with difficulty, the 
experience of the City and South London Railway 
having raised doubts as to their ability to earn 
satisfactory dividends. 

As engineers we must view the new line with 
mixed feelings. We have cause to congratulate 
ourselves on its execution, and that London has 
always led the way in the matter of deep tunnel 
lines, each step in the progress having been worked 
out here, in consequence, in a great part, of the 
inventive ability and the great engineering skill of 
the late Mr. T+ H. Greathead. At atime when we 
no longer monopolise the lead in problems of trans- 


g65 | portation, it is gratifying to think that in this parti- 


cular department of the subject we still stand in 
the van. On the other hand, it is subject for mor- 


969 | tification to know that practically the whole of the 


mechanical and electrical appliances comprised in 
the equipment of the line are of American design and 
construction. The engines, the generators, the con- 
verters, the locomotives, and the hoists were all made 





in America, and are the product of American brains. 


a ———— 
At the time they were contracted for, many 
of the apparatus were far larger than had 
been attempted before, and could only be safely 
undertaken by engineers or electricians who had 
a deep fund of experience to draw upon, and a 
large confidence in their own ability. Such ex- 
perience did not exist in this country; all oppor- 
tunities of acquiring it had beem destroyed by 
legislation, which had subordinated private enter- 
prise to eaepene greed. Parliamént allowed the 
capitalist to undertake the very difficult problems, 
while it debarred him from the easier ones on which 
he might have gained the experience he required. 
Consequently, when this railway was undertaken, 
those who were responsible for it felt that their only 
prudent course wasto placetheirordersfor equipment 
in the United States. There is ground for hope that 
we shall not be again found in quite so hopeless a 
position: British engineers are accumulating know- 
ledge in respect of electric traction, and new firms, 
like the British .Westinghouse Company and the 
English Electric Manufacturing Company, of Pres- 
ton, are more American than the Americans in their 
desire to adopt the newest and the best of manu- 
facturing processes. 

The new line is, we believe, unique in that every 
station is placed upon an eminence, and hence 
the outgoing train is aided by gravity and the 
incoming train retarded. With stations placed 
at average distances of half a mile, the question of 
stopping and starting is of immense importance, 
seeing that the speed is determined: by the rate of 
acceleration and deceleration. When approaching 
a station the train runs up a gradient of 1.66 per 
cent,, and immediately after leaving it descends 
one of 3.3 per cent. This latter is equal to a pull 
of 74 lb. per ton, and the effect of it is quite 
evident to a passenger in the train. In running 
into a station, energy equal to 100 horse-power- 
minutes is stored in the train, ready to ex- 
pended on the down grade. The motors are thus 
relieved of a great deal of work which would other- 
wise be thrown upon them, and the general average 
speed is increased beyond what would otherwise be 
practicable. On Wednesday the trains ran very 
smoothly, and their general appearance left nothing 
to be desired. It is anticipated that the line will 
be opened to the public in a few days; it is the 
state of the stations, rather than that of the track, 
which stands in the way of traffic being undertaken 
at once. 

We have already described this railway so com- 
pletely in an earlier stage of its construction that 
it will not be necessary to go over the details 
again. Those of our readers who desire to go into 
the matter carefully will find a general descrip- 
tion, with a map, in our issue of February 18, 1898, 
The locomotives, by the General Electric Company, 
of Schenectady, were illustrated on the two-page 
nage published on February 25 of the same year. 
n the following week we gave acceleration dia- 
grams, plans of the power station, and detailed 
drawings of the rotary converters (of the British 
Thomson-Houston Company), while in our issues 
of April 8 and 22 were descriptions of the con- 
tractor’s plant and of the methods of tunnelling. 
The electric lifts, by the Sprague Electric Company, 
were illustrated by us on March 3 and 10, 1899. 
In view of all this, a general account is all that we 
shall attempt on this occasion. 

The Central London Railway runs from Shep- 
herd’s Bush to the Bank, a distance of 5} miles, 
the whole distance being in deep tunnel, at depths 
varying from 60 ft. to 90 ft. For the greater part 
of the distance the two tunnels are side by side, 
but near the General Post Office, where the road is 
narrow, one is above the other. Each tunnel is 
11 ft. 6 in. in diameter, and is encased in a cast- 
iron tube, on the well-known system devised by 
Mr. J. H. Greathead, which has been often de- 
scribed by us, particularly in connection with the 
City and South London Railway and the Blackwall 
Tunnel.* There are 13 stations on the line, and 
it is intended to cover the distance from terminus to 
terminus at an average speed of 14 miles an hour, 
the maximum speed being 25 miles an hour. Each 
train will consist of seven carriages designed to carry 
336 passengers, and weighing, when loaded, 105 tons 
without the locomotive. The trains are to follow 
each other, at the busy hours of the day, at 2} 
minutes intervals, and 28 locomotives have been 
provided to work the traffic. Each locomotive has 
two four-wheeled bogies, and weighs 97,000 lb. It 








* See ENGINEERING, vol. lix., page 397, 
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has four motors, one on each axle, of 117 horse- 
power, the armatures being built on tubes, after- 
wards forced on to the axles. The length over the 
body of the locomotive is 26 ft. 7 in. and over the 
buffers 30 ft., the width being 7 ft. 8in. The general 
appearance is very different to that of a steam loco- 
motive, owing to the absence of the boiler. The arma- 
tures are built directly on to the axles, and hence 
the motors lie between the frames, quite low down. 
Over them is a deck, on the central portion of which 
is a very roomy cab, from which an excellent view of 
the road can be obtained. Forward and aft of the 
cab are resistances, placed under sloping covers, 
which give a wedge-shaped appearance to the ends of 
the locomotive. The coaches have been built partly 
bythe Ashbury Railway Carriage and Iron Company, 
of Manchester, and partly by the Brush Electrical 
Engineering Company, Limited, of Loughborough. 
They are entered at the ends, and have central 
passages, the seats being arranged both lengthwise 
and crosswise ; the lighting is most excellent. 

The power for working the railway is generated in 
a very spacious house at Shepherd’s Bush, and trans- 
mitted through the tunnels to three converting and 
distributing stations. There isa boiler-house 148 ft. 
long by 87 ft. wide, containing 16 Babcock and 
Wilcox boilers, each having 3580 square feet of 
heating surface. The boiler-plant has been laid 
out with the greatest regard to economy, the plant 
being supplied with Archbutt-Deeley water 
softeners, feed-water filters, and Green economisers. 
The coal is delivered on the ground by the railway 
trucks, and is dealt with entirely by elevators and 
conveyors ; provision is also made for dealing with 
the ashes in the same way. Draught is afforded 
by two chimneys, 250 ft. high, and 10 ft. in dia- 
meter inside. The engine-room is 200 ft. long by 
86 ft. wide, and contains six cross-compound Corliss 
engines, constructed by the E. P. Allis Company, 
of Milwaukee, U.S.A. Each engine has cylinders 
24 in. and 46 in. in diameter by 48 in. stroke, and 
makes 94 revolutions per minute. It is designed 
to give 1300 indicated horse-power normally, with 
an increase up to 1900 horse-power on overload. 
There is an emergency governor in addition to the 
governor controlling the Reynolds-Corliss gear, 
which cuts the steam off completely when the 
speed reaches 105 revolutions. The steam is first 
passed through a separator, and after passin 
through the high-pressure cylinder it is draine 
and slightly superheated in a reheater. The ex- 
haust steam is condensed in a jet condenser, the 
condensing water being cooled in four Barnard- 
Wheeler cooling towers, each served by four double 
fans driven by Belliss engines. 

Upon the crankshaft of each engine is a three- 
phase alternate-current generator. This shaft is 
22 in. in diameter in the wheel seat and 20 in. in 
the journals, which are 36 in. long. There is a 
flywheel 18 ft. in diameter, weighing 100,000 lb. 
The armature is stationary, and surrounds the 
revolving field. There are 32 magnet cores in the 
field, the weight of which is 34,000 lb., while the 
complete armature weighs 48,000 lb. Each gene- 
rator has an output of 850 kilowatts at 5000 volts 
and 25 periods per second. The commercial 
efficiency at full load is 95.5 per cent., and at 
overloads it is upwards of 96 per cent. There are 
four six-pole exciters to energise the fields of the 
main generators; each is of 50 kilowatts and 
125 volts, and is driven direct at 450 revolutions 
by a compound tandem Allis engine, with cylinders 
9} in. and 15 in. in diameter, with a stroke of 6 in. 

At the north end of the generating station 
there is an elevated switchboard on a gallery, com- 

rising twelve double panels of white marble 
bolted to angle-iron uprights. This board is 
fitted with the usual instruments, and with 
very ingenious switches and interlocking gear, 
which we described in our previous articles. There 
are four outgoing mains ftom the switchboard, 
to carry the current at 5000 volts pressure to three 
sub-stations, situated respectively at. Notting-hill 
Gate, Marble Arch, and the Post Office. Each main 
comprises three copper conductors insulated with 

aper. These mains were constructed by the 

ational Conduit and Cable Company, and have 
each a total copper cross-section of .1875 in. be- 
tween the power station and Notting-hill Gate, and 
.125 square inch between Notting-hill Gate and 
Marble Arch. Two of the cables end here, and the 
other two go forward to the Post Office, where the 
high-tension line terminates. Altogether there are 
19 miles of cable, weighing 78.4 tons. As already 
mentioned, there are three converter-sub-stations, 





Each is placed at the bottom of a lift shaft, and 
is situated below the level of the station platform, 
occupying, at Notting-hill Gate a chamber 30 ft. in 
diameter and 21 ft. high, and at the other stations 
two chambers, each 23 ft. in diameter by 15 ft. 
high. At each of these sub-stations the current 
received at 5000 volts is first transformed, in three 
transformers, to 330 volts, and is converted by a 
rotary converter to 500 volts for delivery to the 
third, or contact, rail on the railway. For this 
purpose there are provided seven transformers, 
two rotary converters, switchboards, and blowers. 
Each transformer has a capacity of 300 kilowatts 
at a pressure of 330 volts on the secondary 
side, and the transformers are coupled up on the 
delta system, on both the primary and secondary 
sides. They are sate wr by blowers, made by 
the Buffalo Forge Company, and driven by 6 horse- 
power three-phase induction motors. 

The rotary converters are rated at 900 kilowatts 
output—1800 amperes at 500 volts. They have 
12 poles, and run at 250 revolutions per minute ; 
the nominal potential difference between the col- 
lector rings is 330 volts. The armatures are 7 ft. 
in diameter outside, the inside diameter of the core 
being 5 ft.2 in. They are of the drum type, wound 
with bar conductors. The commutator is 54 in. in 
diameter, with 576 segments, and runs beneath 12 
sets of carbon brushes. The total weight of the 
armature is 24,800 Ib., of themagnet frame 19,500 lb., 
and of the whole machine 48,350 1b. The current 
from the converter is delivered to a third steel rail, 
of 85 lb. weight per yard, fixed between the other 
two rails, and at a height of 14 in. above them. 
This third rail is carried on stoneware insula- 
tors spaced 74 ft. apart. The current is picked 
up by the locomotive by two heavy heavy cast- 
iron shoes; _ it es through an automatic cir- 
cuit-breaker onl switch to the controller, and 
thence through the motors to the track rails. 
These are of 1001b. weight, of bridge section, and 
are bolted to longitudinal sleepers. They are 
double-bonded with Crown bonds, having a total 
cross-section of .62 square inch. 

The motors on the locomotives are of the series- 
wound four-pole ironclad type. The frames are of 
soft cast-steel, and the magnets are wound with 
copper strip. The armature is of the series- 
drum type, with 366 bars, .6 in. by.1 in., and 
weighs, without the axle, 3000 lb. 

The engineers to the line are Sir Benjamin Baker 
and Mr. Basil Mott, and the contractors, the Elec- 
tric Traction Company. The British Thomson- 
Houston Company, as sub-contractors, have acted 
under the advice of Mr. H, F. Parshall. 








THE PARIS CONGRESSES. 

Amone the large number of International Con- 
gresses to be held in Paris in connection with the 
Exposition, there are several of technical import- 
ance, and the proceedings of which will be dealt 
with by us in due course. We have already re- 
ferred to one—that of Applied Mechanics, and 
may now have a few words to say about two others 
—those on Navigation and on the Merchant 
Marine; the former of these will be held from 
July 28 to August 3, and the latter from August 4 
to 12. The general rules and conditions under 
which these congresses will be held are practically 
the same as those we have already described (see 
ENGINEERING, page 554 ante). The business of 
the Navigation Congress will be classified into four 
sections, with nine questions to be submitted for 
discussion. During the Congress there will be 
sectional, and full meetings, and excursions. The 
work is divided among the four sections as follows : 

1. Internal Navigation ; Construction Works. 

2. Internal Navigation ; Management and Work- 


ing. 
3. Ocean Navigation ; Works. 
4, Ocean Navigation; Management and Work- 


ing. 

iach of these sections is divided into several 
subheads, which will be dealt within communica- 
tions made by various members, and upon which 
discussion will be raised. It is needless to say 
that these various communications will come from 
international sources ; they will be printed in three 
languages—English, French, and German—and 
will be distributed among members of the Congress 
before each session takes place, so that those wish- 
ing to participate in the discussions can be prepared 
to do so usefully. There will be two classes of 





meetings—sectional meetings, where the subjects to 


be treated on are first considered; and general 
meetings, for full discussion. The discussions wil] 
be held in French, English, and German, and no 
member taking part can speak for longer than 
15 minutes at a time, nor more than twice on 
the same subject, without special permission, 
This, it seems to us, is a far too liberal allow. 
ance. Members speaking will be expected to fur. 
nish the secretary of the Congress with a copy of 
their remarks, that they may be printed within the 
twenty-four hours following. Failing this a sum- 
mary will be published, the accuracy of which 
cannot be officially guaranteed. The four sections 
of the Congress work are divided into nine questions, 
and a full if not a complete list of those members 
who propose to make formal communications upon 
them, is already issued. It is highly characteristic, 
but not the less to be regretted, that this country 
is conspicuous by an almost complete abstention. 
The first question deals with the Influence of Regu- 
lating Works on the Régime of Rivers, a subject 
on which English engineers could find much to say. 
Nine members supply the material for discussion on 
this question. The second question is on the Pro- 
gress of Mechanical Appliances to Feeding Canals ; 
there are three contributions to this subject. Ques- 
tion three, with four contributors, is on the Utilisa- 
tion of Natural Navigable Channels of Slight Depth. 
This refers specially to methods of working and 
material, for shallow draught, especially applicable 
to the colonies. The fonrth question is on the 
Progress in the Application of Machinery to Work- 
ing Navigable Channels; there are seven contri- 
butors to this. The fifth question relates to the 
instruction and improvement of canal populations. 
The sixth question is on Recent Practice in Lighting 
and Buoying Coasts, with three contributors. The 
seventh refers to Works Recently Carried out in 
Large Littoral or Maritime Ports. There are ten 
contributors to this question, the only one in which 
England appears represented, by the names of Mr. 
A. G. Lyster and Mr. Vernon-Harcourt. The 
eighth question (five contributors) deals with the 
Adaptation of Commercial Ports to the Require- 
ments of Naval Material. The ninth question 
refers to the Progress of Mechanical Appliances 
and Plant in Maritime Ports. The following Table 
will show at a glance the proportion of international 
participation at the Congress : 
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It will be noticed that Germany takes nearly as 
large a part in the Congress as France, and the 
number of contributors do not inaptly suggest the 
relative importance of the nations at the Exhibi- 
tion. 

The International Congress of the Merchant 
Marine will be held during the week of August 4 
to 12 ; we have not got any list of communications 
to be read and discussed, but judging from the 
honorary International Committee, this country 
appears to be taking more interest in the Congress 
than in that of navigation. Rather more than one- 
fifth of the committee are Englishmen, but ‘it re- 
mains to be seen whether our participation in the 
proceedings is at all active. The business of the 
Congress is divided into five sections, each of which 
has its own president, and a larger or fewer number 
of official rapporteurs. There are six honorary pres!- 
dents, a distinguished body, including the Ministers 
of the Marine; Commerce ; Public works; the 
Colonies ; and M. Casimir-Perier. The programme 
may be summarised as follows : The first section is 
— and statistical, and has six divisions. 1. 

he changes that have taken place during the last 
30 years in the merchant fleets of different countries, 
in their steam and sailing ships, in tonnage, 1n 
speeds, and in lines of travel. 2. State interference 
in merchant navies, especially with regard to tech- 








nical maritime education, recruiting and discipline, 
sailing contracts, efficiency of captains and other 
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officers, mobilisation and surveillance of merchant 
ships. 3. Statistics of development during 30 
years. Changes that have taken place in the same 
time, in salaries, wages, and cost of materials. 4. 
The relation and competition between sea-borne 
freight, and similar freight carried on railways, 
canals, and rivers. 5. Points connected with 
various systems for protecting and encouraging the 
merchant marine ; this subhead includes questions 
as to premiums for speed, subsidies, and subven- 
tions. 6. The relations between the merchant ser- 
vice and the navy; the obligations of merchant 
crews; the utilisation of passenger and freight ships 
in time of war, as despatch boats, transports, Wc. ; 
the conditions under which such ships should be 
reserved by Government. 

The second section relates to fiscal matters, and 
has four divisions: 1. What influence do existing 
systems of dues and taxes exert on the merchant 
marine? 2. What is the organisation of free ports 
and zones, and the influence of these ports on the 
merchant service? 3. Statistics on the fluctuation 
of freights during a certain number of years, and 
the principal causes of such fluctuations. 4. Various 
methods of measurement. 

The third section is technical, and has three 
divisions. 1. What modifications can be intro- 
duced into existing international rules to prevent 
collisions, with special reference to signals, altera- 
tions in speed, safety apparatus, ocean routes, &c. 
2. International agreement on the load-line ques- 
tion. 3. International work to be undertaken 
to increase safety at sea, such as_ investiga- 
tion of ocean currents, destruction of floating 
wrecks, the path of icebergs, meteorological sta- 
tions, marine and pilot charts, wireless telegraphy, 
lighting coasts and dangerous localities, systematisa- 
tion of help at sea. The fourth section has five 
subdivisions ; it refers to matters connected with 
the working of the merchant marine. The first 
subhead deals with improvements that might be 
introduced in ships, their hulls, engines, boilers, 
fuel, &c. 2. The nature of crews employed and 
their wages, especially with reference to negro and 
lascar crews. 3. Rules, monopolies, tariffs, &c., 
in the merchant service. 4. The reforms that 
could be introduced with reference to pilotage and 
salvage. 6. The neutralisation of submarine cables, 
their improvement and extension. Section 5 deals 
with the moral aspect of the merchant service, and 
has three divisions, as follows: 1. What measures 
can be adopted to improve the material and moral 
conditions of the merchant sailor? 2. The best 
methods of organising provident associations, 
savings banks, insurances, &c. The advisability 
of State interference and the results of existing 
private philanthropic enterprise. 3. The best 
arrangements for shore and floating hospitals, and, 
generally, the hygiene of the merchant service. 
From the foregoing summary it will be seen that 
this is a very important Congress, and its work 
should be of great value if the proceedings are 
printed in extenso ; it will be strange if these meet- 
ings are not attended strongly from this country, 
where the material and moral improvement of the 
merchant marine is of capital importance. 





THE INTERNATIONAL TRAMWAYS 
AND LIGHT RAILWAYS EXHIBI- 
TION, 1900. 

Tue fiest large display of electric traction plant in 

this country is now on view at the International 

Tramways and Light Railways Exhibition, which 

was opened at the Agricultural Hall, Islington, on 

the 22nd inst., and is to close on Wednesday next. 

By a curious irony of fate, a gentleman who, as a 

trusted leader of the so-called Progressive Party, 

has long played the part of ‘‘ wicked uncle” to the 
struggling if sturdy electrical infant, has been 
chosen president of the Exhibition Committee. 

Not many years back, the section of the London 

County Council with which Mr. Dickinson is so 

closely identified, boiled over with indignation at 

what it was pleased to describe as a proposal to dis- 
figure certain second or third-rate London suburbs 
by the adoption of electric traction. To-day we 
find the same individuals actively promoting Bills 
even more far-reaching in their scope than those 
which at the outset excited their animadversions. All 
this is, of course, ancient history, and the modern 
thee has too often to do his speaking first and 

8 thinking afterwards, for him to aim with much 

Success at consistency. The important point is 

that these gentry have at last perceived the advan- 








tages to the public of up-to-date tramway equip- 
ments ; and as they acquire more complete know- 
ledge of the subject, we may hope for their assist- 
ance in the removal of such legal restrictions as 
still unnecessarily harass tramway managers and 
exasperate the public. 

The largest single exhibit at the Hall is made by the 
British Westinghouse Electric and Manufacturing 
Company, Limited, of the Westinghouse Building, 
Norfolk-street, London, W.C., who, in addition to 
the whole of asingle bay of the great hall, have 
also a stand near the main entrance to the latter. 
The main exhibit consists of a short but fully- 
equipped electric tramway, about 310 ft. long, on 
which is run a large double deck bogie-car, fitted 
with two 30 horse-power motors. The generating 
station is provided with a Westinghouse three- 
cylinder gas-engine, having cylinders 13 in. in 
diameter by 14 in. stroke, and rated at 112 brake 
horse-power, though capable on emergencies of 
generating some 12 per cent. more. This is 
coupled direct to 75-kilowatt 500-volt compound- 
wound generator, the leads from which terminate 
in a switchboard of the Westinghouse standard 
type. The road itself is of the open-conduit type. 
At the one end the permanent way is filled in as it 
would be in ordinary street work, but for the main 
part the track yokes and bracing are exposed, so as 
to show more fully the details of construction. The 
Westinghouse Company have adopted the plan of 
dividing up the positive main in the conduit into 
sections each 300 ft. long; each successive section 
is *‘ cut in’ with the feeder, as the car enters it and 
is cut out as it leaves, so that with a single car on 
the road, but one 300-ft. section woyld be live at 
any moment, and loss from leakage can be cor- 
respondingly diminished. The automatic switches 
cutting the sections in or out are operated by an 
electromagnet fitted to the car. This magnet 
is energised by the main electric supply, but for 
use in starting and in emergencies, a battery 
of accumulators is carried, which is charged by 
the live current through a small motor trans- 
former. The car running at the Exhibition is 
fitted with an exceedingly ingenious system of 
brakes. Between the bogies and near the rails is 
an electric magnet, suspended from each side of 
the car by a system of linkage. Springs hold the 
magnet a clear of the rails under ordinary 
conditions. But should a current be sent through 
the magnets, these are attracted down, forcing the 
shoes with which they are fitted on to the rails. ‘These 
form an effective drag brake, and at the same time 
the drag of these shoes on the rail is employed, by 
means of suitable linkwork, to force ordinary brake 
blocks on to the bogie wheels. The pressure of 
the blocks on the wheels is proportional to the 
friction experienced by the drag brakes. In wet 
weather the rails are slippery, and consequently 
there is less friction. It follows, therefore, that 
the pressure between the brake blocks and the 
wheels, being proportional to this, is correspondingly 
less, and hence skidding of the wheels and con- 
sequent wearing of flats on the treads is avoided. 

Another interesting exhibit at this stand is the 
electro-pneumatic control system, by means of 
which it is possible for one driver to control the 
motors of two or more cars. Thus the trains on 
an electrical railway may be conveniently made up 
with motor cars at each end and ordinary cars 
between. An air-pipe and a system of conductors 
run from end to end of the train. The conductors 
are made up into a cable, so that the insertion of a 
single plug connects up all the conductors between 
two carriages. The electrical arrangements are 
such, that if the controller handle at one end 
of the train is operated, currents sent to the 
other end operate the valves of a compressed air- 
motor in such a way that the movements of the 
controller handle are repeated there. The air- 
supply is provided by means of a small electrical 
air-compressor, discharging into reservoirs of the 
ordinary Westinghouse type. An automatic switch 
cuts off the current from the compressor when the 
receiver-pressure attains the desired limit. 

A second fine display of electric traction appli- 
ances is made by the British Thomson-Houston 
Company, Limited, of 83, Cannon-street, London, 
E.C. Included in the exhibit are two powerful 
motor cars, one of which is of exceptionally elaborate 
finish, the upholstery being quite unsuited for 
ordinary tramway service, where the fact that so 
large a proportion of the passengers are likely to 
be riding in their workday clothes makes it ad- 
visable that a washable finish should be employed 


in the car interior. The other car shown is one 
ordered for the lines of the London United 
Tramways Company between Hammersmith and 
Kew Bridge. This car is provided with two 
35 horse-power motors ; and with the ‘‘ B. and L.” 
motor rheostatic brake equipment. This arrange- 
ment is also shown separately at the stand, a motor 
fitted with brake being mounted on rollers so as to 
allow its wheels to revolve. The device consists 
in using the motors as generators, and turning the 
current produced through suitable resistances. A 
peculiarity of the Thomson-Houston controllers, 
switches, and lightning arrester, lies in the use of 
the so-called magnetic blow-out. .Thus, to take 
the lightning arrester. This consists of a spark 
gap placed between the poles of an electro- 
magnet. On the one side the gap is connected 
to the line, and on the other to earth through 
a graphite resistance, and also by a_ shunt 


through the electromagnet aforesaid. When 
lightning strikes the line, the im nce of the 
coils of the magnet is so high that but a 


minute fraction of the discharge passes through 
them, the charge as a whole taking the alter- 
native path provided by the graphite rod, 
which, though of considerable resistance, has, 
owing to its straight form, but little self-induc- 
tion. The gap being bridged by the lightning 
discharge, an arc is established along which 
the trolley line current endeavours to esca 
to earth; but since this current has not the 
instantaneous character of the lightning flash, 
an appreciable portion of it flows through the 
coils of the electromagnet inclosing the spark gap. 
The shortest distance across this gap is parallel to 
the magnetic lines of force, but as a movable electric 
circuit always endeavours to set itself at right-angles 
to the lines of magnetic induction, the moment 
the magnet is energised the are is shot out 
transversely to the gap, and its path being then too 
long to be maintained by the voltage available, 
it is instantly extinguished. The central-station 
switch, also exhibited, embodies in its construction 
the same principle. In this switch when closed 
the current passes mainly through a low resistance 
of flexible copper plates connecting the two ter- 
minals ; but arranged as a shunt to this are high 
resistances forming the coils of a electromagnet. 
In breaking circuit the low-resistance shunt is 
opened first, and there being an alternative path 
for the current through the magnets aforesaid, 
there is no sparking here. The high-resistance cir- 
cuit is then broken at points within the field of the 
electromagnet, and just as in the case of the light- 
ning arrester, the arc formed is immediately extin- 
guished by the effect of the magnetic field. The 
controllers mounted on the tramcars are similarly 
arranged. Included in the casing is a powerful 
electromagnet, between the poles of which all 
contacts are made and broken, so that arcing is 
entirely avoided. The trolley poles shown on this 
stand is also worthy of attention, owing to the 
arrangements by means of which very great uni- 
formity of pressure is maintained between the 
collector and the line ; even if the height of the 
latter above the car varies considerably. For a 
difference in height of fully 5 ft., the variation 
of pressure, as shown by a Salter’s balance, did 
not exceed 1 lb. 

An excellent combined exhibit of traction 
machinery is made by Messrs. Dick, Kerr, and 
Co., Limited, of 110, Cannon-street, E.C., the 
English Electric Manufacturing Company, Limited, 
and the Electric Railway and Tramway Carriage 
Works, Limited. The exhibit includes specimens 
of rails from 65 lb. to 96 lb. per yard, much special 
trackwork, and a number of standard designs of 
poles and brackets. Four cars are also shown, the 
largest of which has a seating capacity of 64 pas- 
sengers. This is obtained by the adoption of the 
‘* reversed stairway,” invented by Mr. Bellamy, of 
the Liverpool Tramways. In this arrangement the 
stairway opens on to the upper deck at its extreme 


than is possible with the more usual arrangement. 
The plan also lends itself well to the enclosing of 
the end platform by glass, so as to protect driver 
and conductor from the weather. The car is 
mounted on ‘‘ maximum traction” trucks. These 
trucks are four-wheeled ies, having the motor 
driving one axle only. e centre of pressure 
of the car body on the truck is such that nearly 
the whole of the weight is taken on the driv- 
ing axle; whilst the other axle, having little to 








carry, is provided with small wheels, thus reducing 


end, and room is thus obtained for four seats more . 


a 
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weight and cost. The exhibit also includes a single 
deck summer car capable of seating 55 passengers, 
built for the Blackpool Fleetwood line. This car 
is intended for high-speed running, and is provided 
with air brakes. Axle-driven compressors are used 
to supply the air. In view of the fact that the 
manufacture of electric traction plant was almost 
destroyed in this country by hostile legislation, 
it is interesting to note that lost ground is 
now being recovered ; and the companies who 
have united to make the exhibit just dealt with, 
have their works situated within the United 
Kingdom. 

Another firm, which is also prepared to suppl 
plant of exclusively British origin, is the Brus 
Electrical Engineering Company, Limited, of 49, 
Queen Victoria-street, E.C. This firm shows a 
car of the central vestibule type, to seat 44 pas- 
sengers, constructed for the Swansea Tramways 
Company. The car is mounted on maximum 
traction trucks, each of which is fitted with a 
motor rated at 25 brake horse-power. These 
motors will maintain the output named for one 
hour, with the temperature rising to not more than 
115 deg. Fahr. The specifications of many engi- 
neers permit a greater temperature rise than this, 
75deg. Cent. or 135 deg. Fahr. being not uncommon ; 
so that unless this is borne in mind, the relative 
power of this motor as compared with others 
may be underrated. The armature is of the 
usual laminated type, but built up directly on 
the shaft. It has radial and axial air ducts, 
which take the air at low velocity, and dis- 
charge it at the periphery through ventilation 
slots that are left in the pole-pieces in a posi- 
tion exactly opposite the radial air ducts in the 
armature. By this means a very good natural ven- 
tilation is secured. A further improved detail, based 
on experience, is the winding of the field coils on 
spools which fit snugly over the pole-pieces, and 
are fastened down by studs to the frame. The usual 
arrangement requires some skill in adjusting, as 
otherwise the unsupported coil may be left loose to 
hammer its insulated corners, or else is squeezed 
to such an extent as to damage the insulation. A 
feature of the Brush motors is that the carcasses 
for the 17, 25, 30, and 35 horse-power motors are 
interchangeable ; so that if experience shows a 
tramway engineer that more power is required on 
the cars than he originally anticipated, the change 
can be made with little difficulty. We reproduce 
on this page a performance curve showing the 
principal characteristics of the 25 horse-power 
motors fitted to the car exhibited. The firm also 
show four types of controller, the most interest- 
ing of these being devised by Mr. E. H. Tyler, 
traction engineer to the company. By means of this 
controller the motor, though series-wound, can be 
used to work back into the line while descending 
long gradients. An efficient brake is thus provided, 
whilst at the same time the work of the station 
generators is lightened. The arrangement is one by 
which the motors are automatically coupled up to 
the line, so soon as their voltage, working as gene- 
rators, exceeds that of the line, and are automatically 
cut out when their voltage falls below this limit. 

Messrs. R. W. Blackwell and Co., Limited, of 
59, City-road, E.C., who have been the contractors 
for as great a proportion of the electric tramway work 
carried on in Great Britain, have a large display of 
plant and fittings. Taking the permanent way first, 
the firm shows the manganese steel frogs which they 
consider to give the most satisfactory results in 
practice. The wear and tear on points and 
crossings is much greater than on the rest 
of the line, but by constructing such parts of 
Hadfield’s manganese steel the repair account 
can, it is claimed, be very largely reduced. 
Bonds of various kinds are also shown at this 
stand. The well-known ‘‘ Chicago” bond and the 
“‘Crown” bond, which has the advantage that it 
can be fixed without expouing both sides of the 
rail, are well known; but the Edison-Brown plastic 
bond, though used for some years in America, is, 
we believe, less familiar to British engineers. The 
bonding material in this case is plastic amalgam, 
which is compressed between the rail and the fish- 
plate. The points of contact on both rail and fishplate 
are prepared by cleaning off the scale and rust by 
means of an emery wheel turned by hand. The 
clean surface is then amalgamated, the plastic alloy 
put in place and surrounded with cork washers, 
which, on screwing up the fish-plate, make an 
elastic and water-tight joint between plate and rail 
preventing any access of moisture to the bond. A 


modification of this bond has lately been brought 
out by Mr. Brown. In this the current is not 
carried by the fish-plate but by a strip of copper. 
Another exhibit at this stand is the Price momen- 
tum friction brake. In this arrangement a friction 
clutch is mounted on one of the axles of the trucks, 
and when thrown into gear causes a chain to be 
wound up, thereby putting on the brakes. The 
clutch is thrown into gear by the motor man, and 
the pull on the chain and consequent pressure on 
the brake blocks is directly proportional to the 
ressure he exerts on the operating lever. It will 
seen that with this brake the momentum of the 
car itself provides the power by which it is finally 
brought to rest. The firm, as agents for the Chris- 
tensen Engineering Company, of Milwaukee, also 
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show the Christensen quick-acting air brake, which 
is claimed to have certain advantages. The plant 
includes an exceptionally compact electrically-driven 
air compressor, provided with an automatic switch 
for cutting off the current when the receivers are full. 
These compressors are also used for other purposes, 
and one, mounted with its receivers on a truck, 
and capable of compressing 50 cubic feet of free 
air per minute, weighs but 1200 1b. This equipment 
affords a ready means of providing the air necessary 
to operate pneumatic tools in out-of-the-way places, 
since it is easier to run up a temporary electric main 
than a pipe line. 

Coming to the overhead work, the firm have at 
their stand a number of trolleys, insulators, and 
frogs. A specimen of the junction-boxes supplied 
to the Liverpool Corporation is also on view ; and 
in addition to the usual switches, lighting arresters, 
and the like, this box contains, in a separate com- 
partment, a telephone switch, by means of which 
a conductor can, in case of emergency, com- 
municate with the central station. In connection 
with the steam equipment of power stations, the 
firm show a variety of gun-metal valves and fittings, 
mostly of American manufacture. The ‘‘ Bundy” 
oil separator is also exhibited. This device consists 
essentially of a series of grids, the constituent 
bars of which are hollow, and have openings 
opposed to the flow of the steam. The spaces and 
bars on successive grids alternate, so that the steam 
has to follow a zigzag course. As a consequence, 
the oil is flung against the grid bara, and, collecting 
there, in to the interior by the openings 
provided, and is finally drained away at the base 
of the fitting. Another interesting exhibit at this 
stand is a specimen of a cast welded joint. These 
joints are highly efficient, but, unless a very large 
number are to be made, are expensive. 

A large working model of the Lane closed-con- 
duit system of electric traction is exhibited by 
the Electromagnetic Traction Company, of 39, 
Hamilton House, Bishopsgate-street Within, 
London, E.C. The conductor in this case consists 
of a flexible strip of iron resting on glass insulators, 
at the bottom of a closed conduit. At the crown 
of the conduit are pole-pieces of soft iron, the 
tops of which are level with the rail surface, and 
along these slides a collector, attached to the 
car. An electromagnet, also carried by the car, 
attracts the strip in the conduit below, and 
holds it against the pole-pieces immediately under 
the car. As the latter along, the strip being 
no longer held up by the attraction of the magnet, 
falls back to the bottom of its conduit by gravity, 
so that only those pole-pieces immediately under 
the car are ever live. To prevent oxidation of the 





contacts between the conductor and the pole-pieces, 








Mr. Lane fills his conduit with coal gas or similar 
inert fluid. 

Chilled castings are less in favour in the British 
Isles than in some other countries. Still, for 
tramway work, there is a steady demand for this 
product for car wheels, and in many cases also for 
points and crossings. —— of such goods 
are shown by Messrs. Miller and Co., Limited, of 
the London Road Foundry, Edinburgh. Chilled 
wheels are also shown by the British Griffin Chilled 
Iron and Steel Company, Limited, of 18, St. 
Swithin’s-lane, London, E.C. The makers last 
named claim that the body of their wheels is 
nearly as soft and tough as wrought iron, and 
show specimens which have been punched without 
cracking. This remarkable toughness is at the 
same time combined with a satisfactory chill on 
the treads. Another noteworthy exhibit at this 
stand consists of specimens of motor axles, finished 
by cold rolling. The surface left is perfectly 
cylindrical and highly finished, whilst it is further 
claimed that the metal is so much hardened by 
the process as to be sensibly stiffer than if turned 
in a lathe. Messrs. Askham Brothers and Wilson, 
Limited, of Sheffield, show a fine selection of tram- 
way points, crossing and special work, in crucible 
cast steel. The firm also show their ‘‘drain” rails, 
which are special rails used at points where wet 
tends to collect. The grooves in these rails open 
into drain boxes, and the latter are connected to 
the sewers. : 

The Electric Construction Company, Limited, of 
Wolverhampton, show at their stand a large rail- 
way generator and a 30 horse-power tram motor. 
The most prominent feature of this exhibit is, how- 
ever, a 70-kilowatt variable ratio transformer, a 
number of which are in use on the City and South 
London line, to reduce the high-tension voltage of 
1000 to 500 volts for the working conductors. 

A very fine and varied display of machine tools 
is made by Messrs. Chas. Churchill and Co., 
Limited. Most of the tools are standard patterns 
already well known on this side of the Atlantic, 
and include a Warner and Swasey turret lathe, 
operating on stock 2 in. in diameter, a Hendy- 
Norton screw cutting lathe, two Bullard boring 
mills, two Cincinnati milling machines, a Col- 
burn keyway cutter, and a number of lathes and 
drilling machines by various makers. A tool more 
especially connected with tramway work is a 4- 
spindle rail drill. In this machine the spacing of 
the drill spindles can be varied within wide limits, 
since each spindle is driven by a telescopic shaft, 
provided with Hooke joints at either end. The 
feed is given by raising the table, and an automatic 
throw-out is fitted for stopping the feed when the 
work is done. 

Another interesting show of tools is to be found 
at the stand of Messrs. C. W. Burton, Griffiths, and 
Co., of 12 and 13, Ludgate-square, Ludgate-hill, E.C. 
The novelties here include a lathe of the firm’s 
design, embodying a modification of the Hendy- 
Norton system of altering gears in screw cutting. 
In the lathe in question there are two notched 
index plates, one having nine notches and the other 
four. With the principal shift lever in one of the 
nine notches, four different threads can be cut by 
shifting the second shift lever in succession to the 
four notches of the second index-plate. Hence, to 
cut any of the 36 threads within the range of the 
lathe, it is merely necessary to change over two 
handles. The lead screw is placed under the shears 
inside the bed, and the reverse for screw cutting or 
turning is effected by a handle near the headstock, 
and not by reversing the countershaft. All the 
feed screws have divided heads. The lathe ex- 
hibited has 8-in. centres, and the back gear can 
be thrown in and out without stopping the lathe. 
Another special tool to be seen at the same stand is 
a machine for cutting straight or spiral oil grooves in 
brasses, and where large numbers have to be operated 
on this machine should prove highly efficient. This 
firm also show the aluminium calliper gauges, which 
are now coming into general favour. In this gauge 
the body of the calliper is of a stiff aluminium alloy, 
but the gauge distance is taken between two 
hardened steel plugs screwed into the calliper 
arms. When desired, the gauge can be set above 
or below standard, by screwing one of these plugs 
in orout. The lightness of these tools makes them 
very handy in use, even the larger sizes of 18 in. or 
2-ft. gap. : 

Messrs. R. Becker and Co., of 50 and 52, Riving- 
ton-street, Curtain-road, London, E.C., also show 





a number of tools, amongst which is a very con- 
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venient shearing machine, by which plates can be 
cut up to any length and width, the depth of cut 
not being limited as usual by the depth of the gap. 
A circular cold sawing machine, having a swivelling 
head, permitting rails to be cut any angle, is also 
on view at this stand. 

Wood-working tools are exhibited at the stand 
of Messrs. J. B. Stone and Co., of 135, Finsbury- 
pavement, H.C, Amongst them is a chain mor- 
tising machine described in our issue of July 14 
last. Another interesting tool at this stand is a 
belt-lacing machine. The lacing is done with wire, 
two sections of belting being sewn together by 
means of a somewhat closely-wound spiral of wire 
which is afterwards flattened. The machine is 
nearly automatic in action, and the joint is made 
in a very few moments. 

We have already referred to the gas engine ex- 
hibited by the Westinghouse Company, but other 
firms are also showing this type of motor. Messrs. 
Crossley Brothers, Limited, of Manchester, have 
at their stand two highly-finished gas engines, one 
rated at 19 brake horse-power, whilst the other, 
specially designed for dynamo driving, is capable 
of generating 12 actual horse-power in continuous 
runs. These engines are standard designs, and 
embody no novelties of importance. Their general 
construction is too well known to need recapitula- 
tion here. Messrs. Tangyes, Limited, of 35, 
Queen Victoria-street, E.C., also show a gas and an 
oil engine. In the gas engine a novel feature is 
introduced in respect to the gas valve. After a 
missed ignition, the exhaust leaves behind it 
in the cylinder air containing little of the pro- 
ducts of combustion from previous charges. 
Consequently, at the end of the next suction stroke 
the volume of oxygen contained in the cylinder is 
more than in normal working, and a richer mixture 
of gas can be satisfactorily consumed. To provide 
for this, Messrs. Tanyge have fitted a simple device 
by which the governor, whenever it fails to open 
the gas valve, causes a small wedge to move up in 
the path of the tappet, so that it will open it } in. 
wider than normally. More gas is thus drawn into 
the cylinder, producing a richer mixture, and in- 
creasing the economy of the engine at low loads. 

The most striking departure in gas engine prac- 
tice is, however, to be Pound at the stall of Messrs. 
John Gibbs and Son, of 15, Victoria-street, S.W., 
who show engines constructed by the Blaxton 
Engineering Company, Limited, of 69, Old-street, 
London, E.C. This engine gives an impulse every 
stroke. Its arrangement will be best understood 
by referring to the annexed engravings, of which 
Fig. 1 represents a longitudinal section through the 
engine, and Fig. 2 the details of the valve by which 


Fig .2. 


the governing of the engine is accomplished. The 
engine has two pistons connected to a common 
trunk. The back piston fits the ordinary working 
cylinder B, whilst the front one fits the bored 
guides C. The annular space left between the 
latter and the trunk constitutes a pump chamber. 
During an outstroke a vacuum is created in this 
pump chamber, the degree of which is adjusted to 
the point desired, byconnecting the chamber with an 
air vessel D of suitable size. On nearing the end of 
its outstroke the back piston uncovers a ring of 
ports, marked E on the figure, which communicate 


with the exhaust pipe by a non-return valve F. 
The cylinder pressure is therefore immediately 
reduced to that of the atmosphere. The pistons, 
however, continuing their stroke, a valve H, 
Fig. 2, is opened by a tappet controlled by the 
governor, and communication is thus established 
between the working cylinder and the partial 
vacuum in ©. The products of combustion 
in B, therefore, flow into C, and at the same 
time a fresh charge flows into the working 
cylinder by the inlet valve A. On the return 
stroke, compression begins as soon as the back 
piston covers the ports E. As the piston con- 
tinues its return stroke, its back edge finally un- 
covers these ports, thus providing an escape for the 
contents of C through the non-return exhaust valve. 
The ignition of the charge is finally effected by a hot 
tube in the usual way. It would be quite possible 
to dispense with the equilibrium valve H altogether, 
and thus do away with mechanically-operated 
valves entirely, but by using this valve a ready 
means of governing the engine is provided. If the 
speed rises, the governor prevents this valve being 
opened ; and hence no fresh charge is drawn into 
the working cylinder, so that the next outstroke of 
the pistons is an idle one. 

Coming to sundries useful in station work, atten- 
tion should be drawn to the automatic railway 
signals shown by Mr. Washington Hume, of 9, New 
Broad-street, E.C., and to the exhibit of the boiler 
and steam-pipe coverings at the stand of the Cape 
Asbestos Company, Limited, of 8, Minories, London. 
These asbestos coverings are made up out of the 
peculiar variety of this article found in Cape Colony. 
This blue asbestos, as it is called, is. of remark- 
ably light weight, and has very strong fibres. The 
coverings are made on the principle of the common 
eider-down quilt, the packing, however, being loose 
asbestos, and the fabric enclosing the same being of 
asbestos cloth, stitched through with asbestos twine. 
Jackets can, in this way, be made to fit most irre- 
gular contours ; and since the material used is rot- 
proof and unaffected by hot steam surfaces, the 
covering will last as long or longer than the boiler 
to which they are fitted. The ease with which 
they can be removed and replaced greatly facilitates 
repairs to the boilers or pipes which they clothe. 
Careful tests have shown the high efficiency of these 
coverings as heat insulators. 

Messrs. Holden and Brooke, Limited, of 110, 
Cannon-street, E.C., show at their stand steam 
fittings suitable for central station work. These 
include grease separators, feed-water heaters, the 
Sirius steam trap and the firm’s well-known in- 
jectors. Another useful appliance is the ‘‘ Test ” 
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automatically the steam and water in case of a glass 
breaking. As ordinarily constructed, there is no 
method of testing the condition of these automatic 
valves, but in the gauge in question an alternative 
blow-through is provided, giving sufficient volume 
— to operate the valves if they are in working 
order. 

Some interesting applications of graphite will be 
found at the stand occupied by the Joseph Dixon 
Crucible Company, of 28, Victoria-street, West- 
minster. For lubricating the gear wheels of elec- 
tric tramcars this firm have lately introduced a 


‘*graphited wood grease,” which it is claimed 
greatly reduces both noise and wear. The material 
is a mixture of graphite, petroleum » and 
finely-ground cedar sawdust. The sawdust, owing 
to its absorbent properties, holds the grease well, 
and prevents it from being squeezed out from be- 
tween the wheel teeth. Another application of 
graphite to be seen at this stand, is to the construc- 
tion of high non-inductive resistances, capable of 
passing a momentary current. These resist- 
ances are used in the Thomson-Houston lighting 
arrester as a shunt to the coils of the magnetic 
an as explained in an early portion of this 
article. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On the morning of Wednesday last, the summer 
meeting of the titution of Mechanical Engi- 
neers was commenced. The summer meeting this 
year is being held in London and about a month 
earlier than usual, this somewhat exceptional 
course being taken in order to entertain more 
effectually the members of the American Society 
of Mechanical Engineers, who are visiting this 
country for the purpose of taking part in the 
Paris Exhibition, and the various meetings which 
are to be held in connection therewith. 

At the time appointed for the meeting a large 
number of American engineers and members of the 
Institution assembled in the hall of the Society, 
which was crowded to overflowing. In the regretted 
absence of the President, owing to ill health, Mr. 
Edward P. Martin, Vice-President of the Institu- 
tion, occupied the chair. The proceedings were 
opened by an 


ADDRESS OF WELCOME TO THE AMERICAN 
ENGINEERS, 


in the course of which Mr. Martin expressed his 
regret that Sir William White was not present, to 
extend to the American guests of the Institution 
that cordial welcome which was in the hearts of 
all. Mr. Martin said that he had the good fortune 
to be one of those who visited the United States 
on the memorable occasion of about 10 years ago, 
He remembered then the words Mr. Carnegie used 
in his speech in which he extended to the visitors 
the greetings of America: ‘* Welcome, thrice 
welcome,” he said, ‘‘to our guests ;” and Mr. 
Martin felt he could not do better than repeat the 
eloquent words of the great American steelmaker. 
It was then a very short time before the English 
visitors, of which he was one, felt that they were 
not strangers in a foreign land, ‘‘ And what we 
felt then, he continued, ‘‘ when we visited your 
shores, we hope you will feel now that you have 
come in a body to see us; and we trust that when 
you return from that vast exhibition in the beauti- 
ful city of Paris, with your faces turned westward, 
= you will think here you have made one step to 
ome.” 

Mr. E. Windsor Richards, Past-President, in 
addressing Mr. Morgan and the other members of 
the American party, had pleasure in endorsing all 
that the chairman had said, in most cordially 
welcoming the engineers from the United States 
to England. He trusted their visit would afford 
them occasion for the interchange of new ideas, and 
beyond all that it would lead to the making of 
many true and lasting friendships. 

Mr. Charles H. Morgan, the President of the 
American Society of Mechanical Engineers, in re- 
turning thanks in a few words, said that he and those 
with him were almost overwhelmed by the generous 
reception they had received. It was a great thing 
to them to feel they were at home in the house of 
this Institution, and in the great capital of the 
country. Whenever English engineers came again 
to America they would be heartily welcomed; and 
he would only add, ‘‘ Come, all of you!” 

The secretary next read a letter which had 
been sent by Sir William White, in which he 
stated his great regret that the state of his health 
prevented his attending the meeting. 


Roap Locomotion. 

The adjourned discussion on Dr. Hele-Shaw’s 
paper on ‘‘ Road Locomotion” was next brought 
on. It will be remembered that this paper was 
read at the last meeting and persely discussed. 
The paper was printed in full in our issues of 
May 4, 11, 18, and 25, pages 597, 630, 663, and 696, 








whilst a report of the discussion will be found in 






fd 
d 

i 
i 
| 
y 


Peper aint dauraeremt ete aaa nae 


eeaanAincte 


te a aC ARSE I SS 











862 


ENGINEERING. 


[JUNE 29, 1900. 











our issue of May 4, page 577. The author had 
prepared an addendum, which he first read, and in 
which he dealt with the 1000 miles road trials that 
were in progress at the time his original paper 
came before the last meeting. In this addendum, 
which we shall print in full next week, Dr. 
Hele-Shaw referred to the satisfactory manner in 
which these trials had passed off, and the severe test 
that the vehicles were put to on some of the steep 
hills encountered en route between London and 
Edinburgh. One car, that of the Hon. C. 8. Rolls, 
was able to take the steepest of these ascents at 16 
miles an hour, whilst the first and longer part of 
of Shap Fell was ascended at the almost incredible 
speed of 27 miles an hour, and the long and 
steep ascent of Dunmail Raise was made at 204 
miles an hour, there being four passengers on 
the car. The number of vehicles entered was 
83, but 18 did not start. No electric vehicles 
competed, and only two propelled by steam, all 
the rest having petroleum spirit motors. There 
were 33 carriages, 24 voiturettes, and eight motor 
cycles. Fifteen of the carriages achieved a 
speed of 12 miles an hour throughout the trials, 
whilst three voiturettes and two motor cycles 
proved themselves capable of the same perform- 
ance: 50 of the vehicles out of 65 which originally 
started returned to St. Albans to complete the tour 
by running into London. The list of breakdowns 
is instructive. In one case a crankshaft was 
broken; in another there was a fractured piston- 
rod and broken countershaft ; in another the steer- 
ing actions were fractured ; in another the parts 
were strained in consequence of a_ collision 
with a wall. One of the two steam vehicles 
failed owing to a cylinder head breaking, but 
it safely returned to London; in another case 
the front axle bent through excessive strain ; 
another broke its crosshead and wore the cylinders ; 
in another vehicle the frame and wheels turned out 
to be faulty, and would not stand the wear of the 
run; while in one the body of the vehicle itself (1.e., 
the woodwork) gave way. In some cases speeds of 
40 miles an hour were attained upon roads free 
from other traffic. In one case 4 well-known vehicle 
successfully raced an express train for several miles. 
The author next referred to the Paris and Lyons race, 
in which the winner covered 353? miles in 9 hours 
8 minutes, thus beating the express train, which 
takes 8 hours 23. minutes to travel the shorter 
route of 320 miles. With two exceptions, all the 
vehicles in the run employed pneumatic tyres: a 
fact which the author seadtionea accounted for the 
general freedom from failure of the working parts. 
The discussion on the paper was opened by Mr. 
E. J. Chambers, who said that he had had some 
experience in motor cars, as for some time past he 
had possessed a French carriage of this nature 
which had been running with the very best results. 
He considered the Institution might do very good 
work in supporting the motor car industry, more 
especially in keeping a watchful eye on obstructive 
legislation which was likely to hamper the manu- 
facture of these vehicles. His car happened to 
have been bought in France, but he believed that 
equally good work could be done in this country. 
The greatest difficulty he had experienced was 
from the attendants upon horses met upon the 
road. It must be remembered, however, that there 
had been opposition to the introduction of the 
bicycle, but in what a different position the trade 
of the country would have been had this opposition 
been successful. The same experience would 
follow in the case of motor cars. Having said this, 
he would enter his protest against the extremely 
high speeds at which it seemed to be the delight 
of some persons to run their motor cars. He was 
an owner of horses, and frequently horses were 
driven at the rate of 18 miles an hour by 
those who were fortunate enough to own good 
ones; he, therefore, did not see why the motor 
car should not be allowed that speed also. It 
was considered by some that motor cars were 
dangerous ; and his partner, who was the owner of 
a car made by a firm whose name he would not 
mention, had been unfortunate enough to be 
turned over in an accident, when his car was 
burnt up in a few minutes. A car which could be 
so destroyed was evidently wrongly designed. He 
thought makers would do well to study the ques- 
tion of safety, and also the many little conveniences 
that might be introduced and were necessary for 
perfect comfort. He considered there was a splendid 
opportunity for engineers and coachbuilders to 
combine and produce a really excellent vehicle. 





Mr. Bryan Donkin had prepared a Table giving 
articulars of certain tests made at Richmond and 
irmingham. This-he had handed to the secretary, 

and it would be included in the Transactions. His 
object had been to get the cost per 10 miles. He 
considered, however, that the questions of steering, 
safety, and some details of construction were far 
more important than fuel expenditure. The pro- 
blem of road locomotion was more difficult than 
that of railway or tramway locomotion, because 
they had all manner of roads to deal with, and in 
spite of improvements serious defects still existed. 
In the vehicles themselves he considered the chief 
defect was noise, and this principally came from 
the spur gearing used, which was the weak point. 
The smaller motors ran from 600 to 2000 revolu- 
tions per minute, and it was necessary to reduce 
this speed, thus leading to complications ef the 
mechanism. The worm and wormwheel gearing 
of Lanchester was a good solution to the diffi- 
culty, but the alteration from one gear to 
another, so as to change the speed, must always 
cause a jerk. The next great defect was vibration 
or trembling of the whole carriage. That was not 
felt on short rides, but after 10 or 12 miles it be- 
came very distressing. The chief cause again was 
in the gearing, and the want of balance in the quick 
running parts, There was also the annoyance from 
smell, the oil engines being, of course, the great 
offenders in this respect. The steam-driven motor 
car was also liable to be a nuisance through emitting 
smoke and steam. He considered the oil engines 
best for long continuous journeys, the steam motors 
as more suitable for heavy loads, and motors driven 
by electricity as adapted chiefly for short town jour- 
neys ; though the weight of batteries was against 
the adoption of the latter form of power. All types 
of vehicle, however, damaged the road less than the 
horses’ hoofs did. He would point out that there 
were no experimental data recorded as to the ratio 
between indicated horse-power and useful work, for 
his own part he thought that the mechanical effi- 
ciency was about 50 per cent. There had been, 
however, some excellent French experiments, and 
he thought it would be useful if the secretary would 
summarise them. At the present time there were 
600 makers of road carriages in France, and 6000 
owners. He was in Paris last week, where there 
were 100 to 150 motor cars exhibited. Of these, by 
far the greater number were oil engines, he did not 
think there was very much new to chronicle of 
them, as they all seemed very similar to each other. 

Mr Harry Jones said he would givea little advice 
to drivers of these vehicles. It would be well if 
they would adapt themselves more to the exigencies 
of ordinary traffic. They should remember that 
horses were easily terrified by the sight of anything 
unusual and also by a strange smell. It was a curious 
fact that horses were so frightened by smells as 
well as by noise. It was necessary that those who 
used the roads should know the rule of the road. 
He gave one instance of offence in this respect. 
He was driving a team of horses when he met a 
motor vehicle which he knew would frighten his 
team ; he therefore held up his whip in order to 
stop the driver who, however, did not stop, the 
result being that he nearly had an accident. On 
another occasion he met a similar vehicle and he 
held up his hand and the driver stopped at once 
and all trouble was avoided. These were two in- 
stances showing the different behaviour of motor 
drivers, 

Mr. Sturmey thought that it would be well if 
those who drove horses would remember that they 
had not a prescriptive right to the use of the road, 
and that if they took horses out they must see that 
they were properly broken in. Most owners of 
motor cars were also owners of horses or were 
cyclists, and all who drive motor cars observe the 
laws of the road. The gentleman who last spoke 
evidently did not know the law, as it was provided 
that the driver should hold up his hand, whereas Mr. 
Jones held up his whip. Drivers of motor cars knew 
that the strict law could not always be observed with 
advantage, it being sometimes really safer to go on 
rather than stop, and so they took a little lati- 
tude. The author said that the question of motor 
cars was now receiving a little attention. He did 
not know why he used the word ‘‘ now,” as the 
subject should have received attention four or 
five years ago. In the comparison of railway 
charges that had been given, only heavy vehicles 
were considered, but it should be remembered that 
in the lighter vehicles time was saved up to any 
distance within 50 miles. He had recently travelled 





from Cambridge to London, a distance of 60 miles, 
in two and a half hours. The question of roads 
was an important one. In America they were pro- 
posing to lay down steel ways for cycle and motor 
traffic, and it was calculated this would not entail 
greater expense than macadam. Pneumatic tyres 
afforded an enormous saving by reducing the strains 
on the vehicle. There had been an idea that for 
goods traffic iron tyres would do very well, but it 
was found that they shook the machinery so as to 

ut the mechanism of oil engines out of running. 

hey had therefore put rubber on the front tyres, 
only retaining iron for the driving tyres, and had 
found considerable improvement. The Hon. C. 8, 
Rolls, who had a very extended experience, calcu- 
lated that his pneumatic tyres cost him 2d. per mile, 
which was 200 per cent. more than the cost of oil. 
If anyone could devise a means of preventing vibra- 
tion without recourse to costly india rubber and 
perishable canvas he would effect a great step in 
advance. Another mechanical point was the large 
proportion of power taken up by the transmission 
gear. They had been able to reduce the cooling 
water needed for oil engines to a very large extent, 
having come from 15 to 4 gallons. This had been 
effected by adopting special radiating surfaces. 
The failure of the circulating pump was one of the 
most fruitful sources of trouble. 

Mr. Gus. C. Henning, speaking as an American 
engineer, said that the average noise was less in 
American machines than in those of Europe, and 
such noise as they emitted was chiefly due to the 
pufting of oil from the exhaust. In considering 
this matter he thought engineers paid too little 
attention to the elasticity of materials. If they 
would mount a wheel on an elastic shaft with 
bearings not close in, they would get a vibratory 
effect like that of a big piano string. The descrip- 
tion of gear wheels used was also of importance in 
regard to noise. He had been taken over a factory 
in order to be shown the silent gear used for 
driving. When he got into the shop, however, he 
could hardly make himself heard in speaking to 
his companion on account of the din, and he ulti- 
mately found that this noise proceeded from the 
‘silent gear.” With regard to smoke, he would 
say that there were two ways of getting over it, 
one was to use the best American oil, and the 
alternative was to burn American smokeless an- 
thracite. 

Mr. Fowler had had an experience of six months 
with a heavy motor lurry which had run most suc- 
cessfully, a fact which he attributed to the flexi- 
bility of steam driving. Practically speaking, horses 
had no objection to motor cars so long as the drivers 
let them alone. If, however, they jumped down and 
rushed to their horse’s head, as it were to call 
attention to the fact that there was something 
of which the horse might be frightened, then the 
latter became nervous, and was apt to back into 
the ditch. The only trouble they had had was 
with a bull ; it was tied to the back of a cart which, 
with others, was left standing outside a public- 
house. The bull had taken offence at the motor 
car, and had attempted to attack it. Fortunately, 
however, it did not get loose, but only turned the 
cart over; it was a fortunate thing for the bull 
itself, as had he attempted to rush one of Mr. 
Thornycroft’s steam vehicles, with five tons on board, 
the result might have been serious. Mr. Fowler 
thought it would be desirable if somewhat longer 
competitive trials could be made than those which 
had been attempted. He thought six months would 
be a better period than a few days. In the north 
the roads were very trying to the machines, the 
surface in the centre of some of the big towns 
being a ‘disgrace to the authority. This was not 
felt so much at the extremely low speeds at which 
horse wagons travelled ; but when a steam wagon 
travelled at five miles an hour, carrying a very 
heavy load, it was a serious matter. He would 
wish to lay icular emphasis on the evil that had 
been wrought by the three-ton tare arrangement 
that had been enforced by the Government. The 
regulation necessitated avery large use of aluminium, 
and he considered that the limit should be raised so 
as to avoid using this costly material. Another point 
which required consideration was the size of the 
boilers. They were apt to be made too small, and 
he had seen vehicles stopped on a long continuous 
rise in order that pressure might accumulate. Feed 
pumps were also often too small, even if the boiler 
were large enough for a long hill. He thought 
coke was used rather than coal for these purposes, 
and that was a smokeless fuel, Steam was not 
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seen, except, perhaps, for a few damp days in 
winter, but there was the danger from sparks to 
be considered, and on this account insurance com- 
panies might object to these vehicles backing into 
sheds or receiving houses. If these vehicles were 
to be used they must be capable of being driven at 
all times, and he would be glad to know how—as 
had been reported—they had got over the difficulty 
of a fall of snow. Was this by putting shoes on 
the wheels? If so it was an infraction of the letter 
of the law. The streets of Liverpool were, how- 
ever, so well swept that probably the difficulty 
from snow did not arise there. 

M. Sauvage said that in his country, France, 
horses had become accustomed to motor cars, they 
being much used. It did not take a horse very long 
before it became indifferent to what was new and 
terrifying at first. In this way they had got over 
the difficulty of railway trains, electric cars, and 
cycles. They often saw motor cars in towns going 
at dangerous speeds, but the horses took no notice 
of them. The development of this industry in 
France was due to the happy absence of official 
regulation : that was a fortunate exception to the 
general rule in his country. All proper-minded 
motor-car owners desired that driving at excessive 
speed should be stopped. 

Mr. J. I. Thornycroft said that the point of 
greatest importance to the motor-car industry was 
the check due to restrictive legislation. Mr. 
Fowler had stated that in order to comply with the 
statutory tare limits, aluminium had to be used, 
and he also said that boilers should be made larger. 
When, however, they had done all they could with 
regard to the adoption of aluminium, there was 
still not sufficient margin for the bigger boiler. 
The industry must inevitably be sige? unless 
legislation in this respect were altered. In regard 
to horses they soon learnt all about the motor 
car and took no notice of it. The real trouble 
was not in the towns but in the country, where 
horses were less acc istomed to unusual sights and 
sounds. Vibration due to bad roads was a very 
serious disadvantage, and it would be well if roads 
were better attended to. Still there might be a 
virtue in a bad road, for it would lead builders to 
exert themselves more to counteract vibration, so 
that they would get a good car, and then if the 
good roads came afterwards, they would reach per- 
faction. 

Mr. Worby Beaumont also pointed out that the 
road question was one of great importance, and 
he suggested that the tops of hills might in 
many cases be advantageously cut off and the 
gradients otherwise improved. He considered 
the road question might be reduced to one of 
maintenance. We constructed roads at great 
cost and then let them go from bad to worse. 
The owners of horse vehicles were also interested 
in this question ; for instance, they might have to 
send a load of 1 ton, for which they would be 
obliged to provide two horses in order to get over 
a short distance of difficult ground. He did not 
consider the ton-mile a good basis of comparison for 
the cost of road locomotion ; loading and unload- 
ing had also to be considered. With regard to 
oil motors, in using a vaporising carburetter in 
summer weather there was very little necessity for 
heaters. There was the difficulty with the light 
oil that the lighter part would be taken first, leav- 
ing the heavier oil with which perhaps it would 
not be possible to get the vehicle to start. The 
Spray carburetter did not give a vapour, but that 
was not of importance, as the spray really ignited 
more readily than the vapour. In regard to go- 
vernors, many vehicles were run with them for part 
of the time until the owners got tired of the slower 
pace, when they would put into play what was known 
as an ‘‘ accelerator” which was simply a device for 
throwing the governor out of use. An owner tired 
of dawdling along at 15 miles an hour would thus run 
& machine supposed to perform 750 revolutions a 
minute up to 1500 a minute; this might appear a 
dangerous.speed, but the motor part was not that 
which soonest gave out. In regard to circulating 
water, coolers were used with a natural circulation, 
and they required little water; he mentioned a case 
in which 2 0z. only had been used on a 50-mile 
Tun, but 20 per cent. of the mechanical efficiency of 
the whole machine was thus lost. The shaking 
Noticed when cars were standing was not at all a 
question of balancing, as had been supposed, but 
Was vibration resulting from infrequent ignition. 

Mr. Sidney F. Walker said that no one doubted 
that the motor car of the future would be electri- 








cally driven, a proposition which did not meet with 
universal assent from the meeting. He pointed 
out that fuel burnt in small motors was largely 
wasted. - At present there was the drawback to 
electric accumulators that at present, owing to their 
weight, they could only be carried to provide power 
for a run of about 40 miles; moreover, in a motor 
car the accumulators were in the worst possible 
position for working. He had come to the conclu- 
sion that lead plates would have to go. The lead 
only performed the same functions as the carbons 
in a primary battery—to collect current which 
was generated in the lead oxide; he thought that 
the oxide should be built up in a framework of 
some other metal. He knew that this would be 
met with the objection that it would be forming 
a galvanic battery ; but with the present accumu- 
lators there was a galvanic battery formed by the 
lead plates and the oxide ; the matter was one for 
the inventor to take up. 

Mr. Holroyd Smith considered it was the duty 
of the Institution to deal with mechanical details. 
He referred to the application of a geometrical 
principle which Mr. Davis had devised for steering 
gear, and which gave absolute accurate movement of 
the wheels for every position of the steering lever. 
This was illustrated in the author's paper. Mr. Smith 
would ask why some arrangement could not be 
made for getting efficiency in steering when run- 
ning backwards as well as when moving forwards. 
He would be glad if the author would give a full 
geometrical explanation of this. The author had 
stated that heavy oil engines for internal combus- 
tion had been tried for motor vehicles, but the 
difficulties of starting and smell had not yet been 
satisfactorily overcome. In connection with this 
matter, some recent experiments by Mr. Henry 
Barcroft promised well for the future, for he had 
succeeded in maintaining constant mixture and 
compression under varying load. The speaker 
had seen a model in which varying power was 
obtained by varying the length of stroke, but 
that introduced the objection that the ratio of 
clearance space was also varied. An arrangement 
had, however, been invented to get over the 
difficulty, and he would be glad if Mr. Hele-Shaw 
would give some information upon the matter. 
The author had said that there was a steady and 
certain tendency towards the use of electric 
ignition. As long as the electric ignition was 
limited to either primary or secondary cells which 
required charging and attention, this was not the 
case, because, in spite of the claims as to the 
number of miles the cells would run, there was no 
means of being sure as to the amount of the charge 
until it had ceased to work. Now, however, the 
magneto-electric ignition in which the current 
is obtained by the revolution of the motor itself, 
or by turning a handle previous to starting, has 
removed these objections. Mr. Holroyd Smith 
thought that those who had had real experience with 
electric ignition would know there wasa difficulty of 
always making contact at the proper time. The usual 
plan was to have a fibre disc, out of which pieces were 
cut and metallic plates were inserted, to make up 
for the part removed. In this way the perfect 
circular form of the disc was maintained, and con- 
tact was formed by the rubbing part coming in 
contact with the metallic plate. This, the speaker 
said, worked well enough in the workshop, but in 
the motor car oil from lubrication would get on the 
disc, the brush also gets saturated, and either 
there was no contact or some delay occurred in 
making it. What was wanted was a device in 
which the contact would be always reliable, and 
take place at the precise moment needed. In —_ 
to balancing, Mr. Smith pointed out that Dr. Hele- 
Shaw had stated in his paper that in order to 
understand the action of the Lanchester system 
‘*it must be remembered that the two cranks are 
disconnected, the two flywheels moving in oppo- 
site directions; of course, with only a single- 
cylinder engine the piston is not balanced.” He 
was surprised to hear Dr. Hele-Shaw make this 
latter statement, as he—the speaker—had shown, at 
a meeting of the Institution, a model of a single- 
cylinder with absolute balance. In regard to the 
question of wheels, he thought that was of suffi- 
cient importance to be the subject of a separate 
paper. There was a great tendency to seek the 
solution of the problem of vibration by relying 
on the tyre alone. He had given a great deal 
of thought in the past to the question of spring 
wheels proper, as differing from those which 
poeeer A ) on their own elastic tyres. He had 











investigated the subject closely and had examined 
the work of a great many people in this direction, 
the majority of whom had not even formulated the 
conditions of the problem they attempted to solve. 
What was needed to prevent vibration was perfect 
radial movement between the hub and the tyre, 
and no other movement. In one case the principle 
had been grasped, the hub moving in a slide whilst 
that slide was free to move in another giving motion 
at right angles to the first. That device, however, 
suffered from mechanical causes, but the same end 
could be obtained and the difficulty obviated. This 
the speaker proposed to accomplish by compoundi 
two sets of parallel motion which would be saaee 
in the wheel and enclosed in a frame. 

Mr. Ventrice said that he spoke as a local autho- 
rity only, and as a user of the Thornycroft steam 
van. e had had considerable experience with 
one of these vehicles in a central part of London, 
and could bear testimony to its satisfactory work- 
ing ; it created no nuisance, and there had been no 
complaint of any kind. 

r. Higgins said that the pleasurable use of 
motor cars was entirely a matter of road surface. 
Now the London County Council were going to put 
down tramways, and spoil such good road surfaces 
as existed. 

Mr. Henry Davey said that one speaker had 
referred to the prescriptive right of the road, and 
said it existed for no one vehicle; that was an error, 
as the prescriptive right came from time. 

Mr. Henry McLaren spoke as a traction engine 
builder, and referred to the manner in which the 
frames of motor wagons might be strained by the 
manner in which the steering wheels were some- 
times mounted. In the ordinary traction engine, 
owing to the front axle being free to rock on its 
central bearing, the engine stood practically on 
three points, so that there would be no cross strain 
put upon it by the fact of its being on an uneven 
road. In a motor car having the two steering 
wheels each capable of swivelling on an indepen- 
dent vertical axis, however, the car was virtually 
carried on four points, and under certain con- 
ditions these four points would not all bear on 
the road, and severe cross strains might be set up. 
Mr. McLaren endorsed what had been said about the 
difficulties thrown in the way of motor-car builders, 
by the restriction of the tare weight of vehicle. 
Some little time ago his firm had been asked to 
execute an order for vehicles of this nature, but 
found they could not carry it out under the statu- 
tory limit of three tons. If they had been 
allowed four tons they could have produced a 
satisfactory design. He was of opinion that the 
Institution should turn their attention to this 
matter, the law being extremely unsatisfactory. 
His firm had for a long = had some experience 
in France, where they had run 1000 miles every 
fortnight in carrying mails. ~~ there found 
the weak points in the tyres. hen a tyre gets 
thin in any place it stretches there, and thus pulls 
off the rivets. They had tried the effects of putting 
on the tyres in short lengths, and had successively 
reduced the lengths of such portions until they got 
to short plates. Not being restricted to weight, 
they had put on plates 6 in. long and 14 in. thick, 
there being }-in. spaces between, which soon 
became filled up with dirt, and thus made a smooth 
surface. In this way they had run successively 
60,000 miles. As regarded elastic wheels, he had 
tried the arrangement, Mr. Holyroyd Smith sug- 

ested, of compound parallel motions, and had 
ound it would not work; it would wear out 
directly. 

Dr. Hele-Shaw, in replying to the discussion, 
said it would be impossible to answer the majority 
of the questions put in the course of a long dis- 
cussion, it was very gratifying to him that the 
paper had excited so much interest, and he would 
ask those who had put questions to him to allow 
him to answer them in writing ; then they would 
appear in the Transactions. There were, however, 
one or two points to which he might refer very 
briefly. The first was the terrible case of the 
burnt car, which had been held up as an awful 
example. The burning of the car was a trifle, 
but the burning of the owner would be a very 
serious matter. If a tank burst when a car 
turned over, and the owner became saturated 
with petrol, nothing would save his life if the 
oil got alight, as it might do in the case of igni- 
tion by a naked flame and a very hot tube. 
That was the danger of tube ignition; but if 
there were electric ignition, the owner would be 
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Sound also cracked at shoulder. 


perfectly safe from destruction by fire. It was {of wood placed round the wheel. If this were used 
for that reason he considered electric ignition a' on a hard road it would wear out; but on a soft 
system of the future. Mr. Holroyd Smith had | road or on snow it acted well. He sincerely hoped | 
drawn an electrical device which did not exist. [In| that the Institution would do something or co- 
reply to this, Mr. Smith said that the latest car/| operate with other authorities in raising the ques- 
from France was arranged as he had described.]| tion of the legal tare. The law was an absurdity 
Dr. Hele-Shaw, continuing, said that if this were | as it stood ; the car carries a load, and if the law 
80, it ought not to be. The proper arrangement for | dealt only with the total load, and restricted the 
electric ignition was a disc having a metallic | load carried per wheel, there would be some sense 
part protruding from the periphery. A spring|init. In regard to the cost of carrying goods by 
arrangement kept the contact piece near to| motorcar, he would refer to a diagram which had 
the disc, and when the metallic part came in| been made by Mr. Shrapnel Smith, who he hoped 
contact with the brush, contact was invariably | would have spoken on the subject ; the diagram 
made at the right time, the presence of oil being | would, however, be published with the other addi- 
a small matter. It was possible to regulate the | tional matter. They proposed next Spring to make 
igniter so that the engine would be kept run-/a thorough practical trial of the utility of motor 


ning at a speed that would just carry it over | cars for delivering goods in sume of the chief towns 
the end of the stroke, and thus vibration was done|in Lancashire, and to this end they had been pro- 
away with. He would send a drawing of the de-| mised the co-operation of merchants and others, 
vice that was used when running in snow, respect- | which would enable them to carry merchandise be- 
ing which an inquiry had been made by Mr. tween Manchester and Liverpool, and other places. 
Fowler. Briefly, it might be described as a tem- | He was pleased to hear Mr. McLaren speak, as he 
porary attachment consisting of a large framework ' was a traction engine maker, and connected with a 


Shews where. head broke off, on fring 
st. shot, after alteration, the bolt drove 
back, knocking out plate, as shown, and was 
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class of engineers with whom the great bulk of 


| experience rested. 


The meeting then adjourned until the next 
morning. 

On the second day of the meeting, Mr. E. P. 
Martin again occupied the chair. The first paper 
read was a very interesting one by Mr. Edward 
Goffe, entitled ‘‘Notes on the Construction of 
‘ Long Cecil,’ a 4.1-In. Rifled Breechloading Gun in 
Kimberley During the Siege, 1899-1900.” This we 
print in the present issue, together with the illus- 


| trations on the present and opposite pages. There 
| was practically no discussion on this paper, the only 


speaker being Mr. Donaldson, of Woolwich. : 

The next paper taken was M. Edouard Sauvage s 
on ‘* Recent Locomotive Practice in France.” This 
gave rise to a long and interesting discussion, with 
which we shall deal more fully in our next issue. 
A paper on ‘‘ a 80 Electric Traction,” by Pro- 
fessor C. A. Carus- Wilson, was finally read, but time 
did not permit of any discussion. 

We shall continue our report of the further pro- 
ceedings next week. 
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Ring Shells made at the workshops of the D.B.C. Mines during the Swege of Kimberley 1899-1900. 
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ote; the Ci 2. oe 379? .1- * 
Ditel dena ruction of ** Long Cecil,” a 4.1-In 
Siege, 1899.1900.* 
By Mr. Epwarp Gorrs, Associate Member, 
of Kimberley. 


THE object in view was to make a gun of ter power 
than those sed by the garrison, whiok were 2,5-in. 
rifled muzzle-loading guns (7-pounders), and were not big 
enough to effectually reply to the enemy’s 15-pounders, or 
to make any impression on his works. 

A gun of about 4 in. bore, firing a shell 25 1b. to 30 Ib. 
Weight, appeared to meet the case, and to be possible of 
construction. 

Che possession of a billet of hammered mild steel 
(originally intended for shafting and ordered as such), 
a in. in diameter and 10 ft. long, made by Messrs. 
fa ty, Searls, and Co., of the Cannon Steel Works, Shef- 
field, and of several bars of 6-in. by 24-in. Low Moor iron, 
tn the workshops of the De Beers Consolidated Mines, 
really suggested to the late Mr. George Labram, chief 
engineer to the company, the possibility of making the 
Run, by boring the steel Lar to form the tube, to be 
jrensthened by rings shrunk on, made of the Low Moor 


_ This resulting gun would evidently be of a type similar 
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to an early ‘‘ Armstrong,” heavy for the work done com- 
pared with one of a more modern type; but in this case 
weight was a minor point to be considered, ease and 
quickness of manufacture being, perhaps, the leading 


ideas. 

The first difficulty met with was the resistance of the 
military authorities to the attempt to make the gun, but 
as this was hardly a mechanical difficulty, further refer- 
ence to it may be out of place. However, on Christmas 
Day, 1899, Mr. Rhodes, chairman of the company, gave 
the order to Mr. Labram to make the attempt. Work 
was immediately started, and then the difficulty, conse- 
— on ignorance on the part of both Mr. Lal an 
the author, of practical gun design, was first met with. 
This was overcome by a search in all books available, and 
the scattered information so obtained brought together. 
The sources of information were: The articles on gun- 
nery, &c.,in the ‘‘Encycl ia Britannica”; the military 
treatise on ammunition (which had been previously used 
in gaining information to make shell and cartridges for 
the 2.5-in. guns earlier in the siege) ; articles on modern 
guns in ENGINEERING, &c.; and the military ‘ Text 

k on Gunnery,” — forward by an enthusiastic 
volunteer officer, and which proved very serviceable. 
During the of the work in the shops, assistance 
was also given in many details of sae oe the 
form of special tools used, &c., by sev of the em- 
ployés there, whose previous experience in Woolwich 
Arsenal, the Elswick Works, and elsewhere, was willingly 





given to forward the work in hand. 





pene “a Pe rapa only were made, for two 
reasons, one it was not consi necessary to 
into very fine calculations when the two principal Seton, 
the powder pressure and the test strengths of the mate- 
rials to be used were not known, and could only be esti- 
mated, recourse being preferably made to comparisons of 
the performances of similar guns. The other reason was 
that time was pressing—the designing, and supplying of 
sketches going on simultaneously with the making of the 
gun in the workshops. 

The stock of powder in the town was of many kinds, 
ranging from ‘‘mealed” to compressed cylinders 12 in. in 


d | diameter by 2 in. long. Most of it had been kept for a 


long time, much of it over 10 years for certain; but it 
did not appear to have deteriorated, still retaining a 
good glossy surface. : 
The cylinder powder (black) was evidently the most 
suitable for use ; but a was not very much of m8 80 
jparations were made to compress finer powder 
inte blocks, and so form a slower burning powder. The 
possibility of the compressing not being successful when 
the stock of cylinders was exhausted, and of having to 
use all kinds, had to be faced, but there proved to be 
sufficient cylinders to provide cartridges as long as the 
m was fired. 
From, data available, it appeared that 50,000 Ib. to the 
uare inch would be a suitable maximum pressure to 
w for, that being about the maximum pressure calcu- 
lated, when using a charge of 5 lb. of powder in the 
space which would be available for a powder chamber. 
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But while using the slow-burning powder the shell pre- 
sumably would a to travel before that pressure was 
attained. Many charges of 6 lb. were used while the gun 
was in action, the maximum preesure due to these condi- 
tions appearing to be about 90,000 lb. per square inch; 
but for the same reason, probably the actual pressure 
reached would not much exceed that obtained from the 
use of the smaller charge. 

A powder chamber of 4.25 in. bore it was found would 
just contain seven cylinders of powder, four of 13 in. in 
diameter, and three of 1} in. in diameter, their combined 
weight for 2 in. of length being just 11b. With this dia- 
meter of chamber, to obtain a normal air-spacing, the 
length required was about 12in. Next the breech screw 
must necessarily be about 5} in. in diameter, and allowing 
a length of thread equal to 1} diameters, and about 2 in. 
for obturator, the length of the breech- block would be, say, 
10}in. The total length of the steel billet was 10 ft. 0? in., 
so deducting from this 1 ft. 10} in., the length available 
sd “4 bore was 8 ft. 2} in., very nearly 24 calibres in 
ength, 

Upon this basis the strength was next figured out, and 
the tube alone first taken. Using a formula for the 
strength of a thick tube subjected to 50,000 lb. per square 
inch internal pressure, the greatest stress in the material 
was found to be 70,000 lb. per square inch. This showed, as 
expected, that the tube could not be used without shrunk 
rings. 

By shrinking on two rows of rings, each 2 in. thick, a 
reduction of the greatest stress in the tube to about 
40,000 lb. per square inch, and in the rings to 20,000 Ib. 
per square inch, was calculated, and this it was 
considered safe to allow. That there was sufficient 
strength was evident ; but the author would like to know 
really what pressure was attained at any time, the only 
sign of strain being that the powder chamber was 
enlarged slightly, and is now barrel-shaped, the diameter 
at the centre being fully ,, in. greater than as originally 
made. This is apparently due to direct compression of 
the metal, as the outside diameter was carefully gauged 
when an opportunity was given by some of the rings 
being removed, and was found to be exactly as made. 

The order to make the gun was given on the evening 
of Christmas Day, 1899, and at the start of work next 
morning the billet of steel was taken into the machine 
shop. A lathe of 12-in. centre with bed 14 ft. long was 
— the extra length of bed required for working the 
boring bars and rifling gear being vbtained by the use of 
the bed of a similar lathe set in line with it, with the 
headstock removed. This was already in position, being 
used when working on lengths of —- &e. 

Most of the men required on the work had to be tempo- 
rarily withdrawn from the redoubts where they were 
stationed, forming part of the town guard. During the 
building of the gun and making of ammunition, the work- 
shops were always under fire from the enemy, many 
shells, including 94-pounders, bursting around and - 
ing over the building, none however actually doing 
damage; but it was very trying for a man to stay at 
work at a lathe or other machine, hearing shells bursting 
around, and not knowing whether the next would come 
inside or not, and all those who had that experience de- 
serve appreciative mention for the way in which they 
stuck to their posts. 

The figures on the eoeetinn age show the general con- 
struction of the gun. The steel billet was first turned all over 
outside, a shoulder of 4in. being made to take the thrust of 
the trunnion ring, the largest diameter being 10.5in. It 
was turned tapering towards the muzzle, a parallel part 
about 9 in. long being left there to be used as a journal 
when boring. For boring, the breech end was held ina 
dog chuck with the muzzle revolving in a hard wood bear- 
ing, and first a twist drill 14 in, in diameter, put right 
through. This was followed by a twist drill 3in. in me 
then the end counterbored with a tool and a boring bit, 
Fig. 7, started enlarging the whole in one cut to St in. in 
diameter. The bit was plentifully supplied with water 
through the bar, which was one belonging to a diamond 
boring drill. All went through without any special 
difficulty, but experience showed that the boring cut was 
too heavy, and it would have been better to have taken 
two cuts for that amount. 

While this turning and rough boring was seven, done, 
which occupied about a week, the rings were forged, nine 
being wanted for the first row, 10} in. in diameter inside 
(less shrinkage), and four wanted for the outside row, 
about 14} in. in diameter, These were all made from the 
6 in. by 24 in. Low Moor iron, a length of bar being cut, 
bent to a circle, and the ends welded ether. As these 
were finished they were on_ to the machine-shop, 
where they were turned, faced, and bored to gauge. 

The trunnion ring was a greater undertaking than the 
plain rings, and the difficulty of making a satisfactory 
weld in so heavy a piece of work, with the appliances at 
his command, was overcome by the leading blackemith, by 
working it out of a cae of 6-in. by 6-in. Low Moor iron, 
starting a small hole through the centre, and enlarging by 
successive heats until he hac it to the required size for 
machining. 

By the time the rings of the first row with the trunnion 
ring were made, the tube was ready to receive them. For 
shrinking, the tube was held vertically under a convenient 
derrick in the yard, first with breech end upwards. The 
ends of the bore were plugged, and a circulation of cold 
water arranged inside to keep the tube cool. The rings 
were heated on a plate over a wood fire, the bore bei 
gs until sufficient expansion was evident, then lif 

’ the derrick over the end of the tube and dropped into 
place, the trunnion ring being the first to go on, resting 
against the shoulder. As a precaution against possible 
travel endways while cooling, each ring was —— by 
longitudinal bolts, and the adjoining one on which it 
rested kept cooled cown by a stream of water from a hose 





pipe. The tube was reversed to put on those rings in front 
of the trunnions, and the whole of the first row being in 
place, it was returned to the lathe, and the outside of the 
rings turned up to form a seating for the second row 
over the powder chamber. The process of shrinking 
these was the same as for the first row, and when they 
a on, the barrel was again returned to the lathe for 
nishing. : 

The fina] boring was then begun, the tool used being a 
studded bit with double ended cutter, Fig. 8. : 

Meantime, the question of rifliijg had been gone into, 
and the increasing twist appearing more desirable and 
easier on the gun than the uniform twist, it was decided 
to make it so. To effect this the rifling attachment, as 
shown in Fig. 6, was devised, the idea being given to the 
author by remembering one of Sir W. Anderson’s lecture 
diagrams. The author has since learnt this method is 
still used in gun factories. The drawing shows a channel 
iron bolted to cross-channels, which are bolted to the ends 
of the lathe bed. On this channel iron the developed 
curve of the spiral—a semi-cubical parabola—was set out 
by its ordinates. A planed bar to act as a forme was 
bent to the curve, and screwed down with countersunk 
screws. The hardwood blocks forming the guides to the 
rack and bearings for the rifle bar, were bolted solidly 
together and to the saddle of the lathe. The end of the 
rack (which was a stock one as used on the washing ma- 
chines) is furnished with one little roller, travelling on the 
“*forme” bar, contact being kept by a cord attached to 
the underside of the rack, carried over a pulley at some 
distance, and having a weight at theend. A small guide 
pulley should be shown on the saddle to allow for vibra- 
tion of cord with travel of saddle. The traversing of the 
saddle was done by the leading screw of the lathe, a 
small belt pulley being put on in the place of the usual 
“*change” ame with a belt from the overhead drive. 

A detail of the rifling head one-tenth full size is shown, 
Fig. 9. It was formed of a solid block of steel, turned to 
fit the bore of gun, into which the end of the rifling bar 
was tightly screwed. The tool was able to revolve 
slightly on its pin as a centre, being kept up to position 
by the set screw and packing block, which also regulated 
the depth of the cut taken, while clearance on the return 
stroke was possible by the giving of the spring. A felt 
pan held by a washer was attached to the head in front of 
the tool, while the head drew another wad of felt behind 
it, to clean the bore of cuttings as made, and a supply of 
soapy water, under pressure, was forced in behind the 
head, the two semicircular grooves being provided to 
allow the supply to get to the cutting edge. The only 
serious trouble experienced in the workshops processes 
was at this point, when it was found most difficult to get 
the tool to cut properly, and a lot of time was spent in 
trying to find the reason, three ves only being got 
or between about ten o’clock one morning and late 
the following night. The material could not be at fault, 
as it had been found perfectly good, without flaws, and 
very clean cutting 4 till then, and new tools and different 
lubricants were tried, but with no success, until the pack- 
ing block, which took the pressure off the tool, and which 
consisted of a small piece of iron, was noticed to be dent- 
ing, when a new one of cast steel hardened was put in its 
place, and no further trouble was experienced, the re- 
maining 29 grcoves being finished in about eight hours 
from then. 

The rifling was started from the extreme end of the 
barrel at the breech, so that there was about 2 ft. of 
—— to spare, to be afterwards bored out for breech 
and powder chamber, so that should a false start have 
been made with a groove by accident no damage would 
have resulted. After os, the bore was lapped out to 
take off any roughness left by the tool, and then reversed 
in the lathe and the powder chamber bored out, a double- 
ended tool similar to that shown by Fig. 8 being used. 

The breech-block screw having meanwhile been made, 
the inside was cut, and the block fitted in. In cutting 
this thread in the barrel the question of the ending of the 
cut inside had to be met, and the simplest way seemed 
to be to let the tool finish in a clearance hole and 
to drill this hole inside; the little drilling machine 
Fig. 10, was made, being worked by a gut band from a 
convenient source of power. 

The breech-block and obturator are shown in detail in 
Figs. 3, 4, and 5. The De ming od system of obturation 
was adopted, that appearing to be the most efficient and 
easily made. The obturator pad was made of rings of 
sheet asbestos soaked in melted tallow, and proved quite 
successful. The breech-block, as e first and used wit 
radial firing, is shown in Fig. 3. The block was of 
hammered mild steel, the same material as the tube of 
the gun, screwed with a V-thread of j-in. pitch, with 
flattened top and bottom. The handle-bars and plate are 
one forging, fastened to the screw with six tap bolts. 
The obturator bolt with mushroom head was made of 
mild steel, 14 in. in diameter, shouldered near the middle 
to 1} in. in diameter, and held by lock-nuts in a recess at 
the back. As thus made, about 100 rounds were fired 
with this obturator. Figs. 4 and 5 show it as subsequently 
made, the reason for which alterations will be described 
in due course. : 

It was arranged originally to have an interrupted screw, 
cut away in three sections, so that one-sixth of a turn of 
the handle-bar would release the breech-block ; but con- 
sideration of the time to be saved by not cutting it, 
which it was thought would be at least two days, and the 
further consideration of strength, induced the author to 
urge keeping the screw intact, the actual extra time taken 
in unscrewing the whole way being only a few seconds. 

_With the interrupted screw, a safety-vent closing de- 
vice was necessary and one was made. One handle, as 
turned to unscrew the block, moved a plate sliding on the 
end of the barrel, which, by means of a pin working in 
a diagonal slot, closed the vent with a light plate, the re- 


h | tothe workshops for one or two minor 





verse action raven | place when the handle was turned to 
screw up breech, so that the vent could only be open 
when the breech was tight. With the plain screw this 
was not so urgently required, and although the guard 
over the vent was retained for a time, it was not used, 
The vent hole was drilled in the oo after the 

wder chamber was bored and the h fitted, and was 
Pin. in. diameter. About an inch at the top was tapped 
with 4-in. gas thread, and a co — plug fitted as tightly 
as possible for the whole length, cing screwed at the end 
to fit the hole. This copper plug a small hole drilled 
through it to fit the friction tubes used. : 

Arelieving hole, } in.in diameter, was also drilled through 
the underside of the barrel from just behind the obturator, 
to prevent any damage to the thread from the product of 
explosion, should the obturator ever act imperfectly. But 
at no time during firing was any smoke noticed coming 
from it. A flat place, true with the axis of gun, was 
planed on the top for standing clinometef upon. A gun- 
metal —, bolted to the underside, was cup-shaped to 
fit the end of elevating screw, which was turned to a ball, 
This it was found necessary to re by a hinge joint, as 
the gun jumped on firing, and the elevating screw, when 
in an inclined position, tended to fall over, and the cur 
did not come fairly on to the ball end. The back sight, 
copied from that of one of the 2.5-in. R. A. guns, was 
provided with a fine traverse for wind allowance, &c., 
and was set at an angle of 2 deg. from the vertical (to the 
right) to allow for “drift” of shell, which was found on 
firing to be almost exactly correct. The front site on the 
trunnion was first made asa bead in a small tube, but was 
afterwards altered to a knife-edge without the tube. This 
completed the gun itself, ready for mounting on its car- 
riage, as first turned out of the workshops. 

Carriage.—The carriage having been made in the mean- 
time was ready for the gun. Its general construction is 
well shown in the engraving, Fig. 1. It was formed 
of four steel plates 3 in. thick, cut to shape, 
riveted together in pairs, 24 in. apart, with distance 
sleeves on the rivets, and with gun-metal castings also 
acting as distance-pieces and riveted in, for trunnion and 
axle bearings. The two —_— of plates were bolted 
together with shouldered bolts, 17} in. apart, and with a 
rubbing plate at the trail end, which was also provided 
with an eye-bolt for hanging to limber. The elevatin 
screw was of steel, 2} in. in diameter, with square thread 
din. pitch, working in a nut pivoted between the side 
frames, and provided with a handwheel, The axle was 
4} in. in diameter keyed into the side frames. 

The wheels were the only part not actually made, and 
they were a pair belonging to a portable engine and 
suited the purpose admirably. They were bored out, had 
gun-metal bushes driven in bored to fit the axles, and 
brass dust caps screwed on cutside. The height of the 
centre of the trunnions from the ground is 5 ft. The 
centre of trunnions is 5 in. forward of, and the point of 
contact of the trail with the ground 9 ft. 6 in. behind, the 
vertical line through the axle, and the wheels are 5 ft, 
centre to centre. 

With 24 days of continuous work the gun was ready, 
and on January 19, 1900, it was taken out for testing and 
ranging, a firing platform and redoubt having been built 
at No. 2 Washing Machine, Kimberley Mine Floors, 
whence the Boer headquarters (the Intermediate Pumpin 
Station of the Kimberley Water Works vin al an 
several of their gun positions could be commanded. The 
ranging was done with the assistance of the Company’s 
surveyors, one having a theodolite at the point of firing, 
while another, also with a theodolite, was stationed at a 

int about a mile distant, nearly at right angles to the 

ine of fire. On firing each took observations to the spot 
the shell struck, and the angle of firing was shown by 
clinometer, time of —s charge of powder, &c., also 
being observed and tabulated, the muzzle velocity was 
calculated, and range tables made for subsequent use, by 
Mr. C. D. Lucas. The back sight was not graduated for 
range, only béing used for laying the fan the firing 
party preferring to use the clinometer. The enemy ap- 
much disturbed when the first shells burst in their 
eadquarters, and could be seen hurrying out in all 
directions, not expecting that they could be reached there, 
and there was no — rom any gun of theirs during the 
ranging trial. Mr. Rodes was nt the whole time 
and personally fired most of the shots, being very pleased 
with the performance of the gun, and the artillerists work- 
ing it also were well satisfied with its shooting qualities. 
The trials having been completed, the ‘gun was returned 
terations, includ- 
ing a new front sight and altered attachment for elevat- 
ing screw, asal y mentioned. These being completed, 
it was handed over to the firing party and was in action 
on January 23. - 

While in action 255 shells were fired in all by it, most 
of them being at ranges of 5000 and 6000 yards, these 
being reached with elevations of 12 deg. to 15 deg. re- 
spectively, with a ~— charge of 5 lb., the shell being 
29 Ib, in weight. ith the same charge a range of 8010 
yards was reached with an elevation of 24 deg. 15 min. 

Ammunition.—It will_be.convenient here, before men- 
tioning some further and serious difficulties experien' 
while the gun was in action, to describe the ammunition. 
The powder used has already been described. A. 
wool serge was chosen for the bags to form the cartridges, 
and they were made by a local draper, being hooped with 
silk ribbon. The “ring” shell is shown in Fig. 11. 
The “common” shell was similar, the only differ- 
ence being in the absence of the rings cast in. Both 
kinds were used, their weight, when filled with the burst- 
ing charge of 11b. powder, being exactly 291b. In making 
the shells the rings were first cast separately, then 
were mounted on a clay core, alternating tooth and 
8 as will be noticed, the shell bursting better when 
thus arranged. This clay core with rings was then used 
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as an ordinary core in the mould, and the metal poured. 
At first it was tried to cast them with the base solid, the 
core at that end supported by a ‘‘star,” but this was not 
successful, the base aie spongy in nearly every casting. 
Other methods were tried, and that adopted was to core 
them right through the base, that being downwards, and 
to pour in at a point about one-third the height from the 
end. Sound castings resulted. The cored hole in the 
base was plugged with a brass plug screwed in tight, and 
before issuing for service every shell was tested by steam 
at a pressure of 125 lb. per square inch to detect blow- 
holes ; but none failed at that test, and no ‘‘ prematares ” 
were complained of. The shells after casting were turned 
to guage, the point screwed for the fuse, and grooved for 
the copper gas check, that baing made from a ring turned 
and cut off to width required, then cut through with a 
saw, sprung into place and expanded into the dovetailed 
groove, afterwards being turned, and the relieving 
grooves cut. The insides of all shells were lacquered. _ 

The percussion fuse was womens J Mr. Labram, his 
idea being to have the simplest possible one to make. The 
action of it is, that when the shell strikes and its forward 
motion checked suddenly, the plunger, which is filled 
with mealed powder, continues its motion forward, its 
impetus being sufficient to overcome the resistance of the 
safety spring and wires. The nipple strikes and explodes 
the cap, which is an ordinary percussion cap as used in 
sporting shot guns, the mealed powder is ignited and fires 
the charge in the shell. 

It may be mentioned in passing that ammunition, both 
cartridges and shells—‘‘ common” and “‘ ring”—had been 
made in the ee and supplied to the garrison since 
early in November for their 2.5-in. rifle muzzle-loading 
guns, the Government supply having been exhausted in 
abouta month. This 2 5-in. shell is shown in Fig. 11. 

From the time of its being handed over to the firing 
party on January 23, the gun was fired steadily, the only 
trouble being a tendency for the end of the breech-block 
to ‘‘upset” and get too tight in the screw. This was 
easily remedied by first easing the thread and subse- 

uently removing one and then two threads at the end. 
da Saturday night firing ceased as usual, Sunday being 
observed a3 a day of rest—from gun-firing—by the Boars. 
But a+ daybreak on Monday morning the first shot fired 
by ‘‘ Long Cecil” was productive of an extra loud and 
peculiar report, and the idea that something had gone 
wrong was general. A telephonic message came from 
the redoubt immediately afterwards, and an examination 
showed that the second ring in the outer:row had burst 
through the line in the vent hole. The gun was at once 
sent down to the workshops for repair. To take off the 
first ring the foundry cupola was lighted, the gun hung 
from the crane with the breech in the sand, and a ring 
of metal run round the first ring, which in two or three 
minutes expanded and dropped off, releasing also the 
broken one, to replace which a forging was already in 
hand. On removing the gun from the sand a further 
examination show that the two rings of the 
firsts row immediately under the outer broken one 
were also broken, these having broken straight across 
on alternate sides of the gun, To remove these necessi- 
tated a repetition of the process, one more outer ring— 
the third and the first inner ring having to be expanded. 
New forgings were put in hand, and opportunity was 
taken then to make a careful examination of the tube, but 
no flaw or crack of any sort could be detected, nor any 
change of dimension beyond the slight barrelling of the 
powder chamber already mentioned, which does not seem 
to have increased with subsequent firing. The cause of 
the failure was not at all evident. Faulty welds were the 
first things looked for, but-in vain; and although in the 
outer ring one part of the broken surface looked as if it 
might be an imperfect weld, in the two others there was 
‘mo mark whatever, and no sign anywhere by which to 
trace the position of the weld. ie outer ring had 
certainly broken through the vent hole, and from marks 
on the rings which appeared to be powder-smoke stains, 
the conclusion was come to that the radial venting was the 
cause ; the copper vent tube not being tight enough to with- 
stand the great pressure, had allowed the gases to travel 
around it, and get under and between the rings, bursting 
them by direct pressure, this action being assisted by a 
combination of favourable circumstances, namely, firing a 
6-lb. charge of powder for the first shot in the morning, 
after the gun Rad been exposed to the cold air of the 
night, when the metal might be expected to be less = 
than ordinarily. The outer ring being weakened by 
having the vent hole through nt with the possibility of 
the weld happening to be at the same spot, the radial 
venting was condemned, and the breech prepared for an 
axial vent, experiment being first made to see whether 
the “friction tubes” would strike through ‘the distance 
necessary which it was found they would do easily. The 
vent hole in the gun tube was’ tightly lagged, and the 
new rings when ready shrunk on. © alteration was 
made in the breech-block beyond boring the vent hole 
ugh the obturator bolt, and providing a safety device 

to prevent the friction tube blowing out behind and pos- 
sib y,spiuring some person. These alterations, as shown 
in Fig. 4, being completed, the gun was taken out to 
the redoubt again and put in action, but at the first 
shot under the new conditions, the obturator bolt (the 
Same one as had been used all the time, and with which 
about 100 rounds had been fired) broke, as shown in 
Fig. 4. A spare breech-block had already been prepared 
with the obturator bolt increased in size to 2 in. diameter 
without shouldering, and the end brought = through 
the back plate, but at the first shot this one also broke off 
t under the mushroom head, and it was beginning to 


80 anxious time to know what to do to make some- 
thing which would stand the shock, when one of the 
fitters let out that he had known a time at Woolwich 
When six or seven similar bolts had broken with successive 


shots—which statement somewhat relieved the anxiety— 
and he further suggested annealing in oil as an ex- 
pedient which might help. _This was immediately done, 
several bolts being made for emergencies, but none 
broke after that. The present breech-block is shown 
by Fig. 5, which also shows the peculiar drawing- 
down action taking place in these bolts. Three of 
them were used with two breech-blocks from that 
time until February 15, when Kimberley was relieved, 
about 50 rounds being fired by each bolt. The only 
way to account for the action seems to the writer 
to be that the shock of the explosion drives the 
whole bolt back, compressing the asbestos pad. Then on 
the relief from the pressure, the pad expands again, tend- 
ing to bring the bolt back to its original position, which is 
opposed by the inertia of the body of the bolt, causing a 
tensile stress in the bolt which is sufficient to cause per- 
manent set at the point where the greatest stress comes, 
close to the head. 

Kimberley was relieved before any further difficulties 
arose, and the gun is now resting, waiting for its next 
position, which it is expected will be in a prominent 
position in the town, forming part of a monument to the 
memory of those who fell in the defence of Kimberley, 
and chiefly of him who originated it—George Labram— 
who, by his great mechanical skill and general resource- 
fulness in all matters, contributed in no small degree to 
that end, and who was most regrettably killed only a few 
days before relief came. 





Tampico.—The construction has been commenced at 
Tampico of what will be one of the largest steel wharves 
in the world. 





Cuester Szewack Scueme.— An important Local 
Government Board Inquiry was held on the 13th inst. 
by General H. D. Crozier, R E., into an application of 
the Chester Town Council for a loan for the am of 
sewage disposal. The engineer, Major H. Tulloch, C.B., 
R.E. (past Engineer-in-Chief to the Local Government 
Board), described the scheme in detail, stating that it was 
an absolute necessity to pump the sewage. The main 
sewer would be extended about 50 yards in a straight 
course, and at the end of that extension the sewage would 
flow into a sunk well, across the centre of which would be 
fixed a screen. From the other side of the screen the 
sewage would be pumped by means of are pumps 
into a conduit which would convey it to a long inlet 
channel to be constructed adjoining the precipitation 
tanks. From the inlet channel the sewage would be 
conveyed into circular Loar cm tanks, each tank 
having the capacity of about 68,000 gallons ; and as these 
would be eight in number, the total capacity of all the 
tanks might be taken at nearly 550,000 gallons. During 
storms the tanks would be capable of ea y Bye nearly 
five times the dry-weather flow of sewage (1,250,000) ; that 
was giving the sewage two hours’ rest in the tanks. The 
clarified water would flow into a long channel, by the 
side of which would be placed eight roughing filters, 
having a total area of 888 square yards, whose object was 
simply to further clarify the sewage before it passed on 
to the circular aerobic polarite filters, each of which are 
50 ft. in diameter, and each having a superficial area of 
218 square yards, or a total area of nearly 3500 square 
yards. Before being passed over the filters the sewage 
would flow into a small chamber, from which, when 
filled to the required height, it would be discharged on 
to the surface of the filter, the size of the chamber bei 
so adjusted that it would hold sufficient.sewage to fi 
the surface filter to the depth of from 2} in. to3in. The 
discha: would take place intermittently and automati- 
cally. By Login the filters in two tiers it would be 
quite possible to secure double filtration. In all filters 
which worked successfully, a quantities of carbonic 
acid gas were involved by the destruction of the organic 
matters contained in the sewage. Dr. Carter Bell 
had analysed for him four different samples of the 
gas at the bottom of the filter, and it was found that 
It contained about ten times as much carbonic acid 
as the atmospheric air. It was evident, therefore, that 
if they could remove that gas from the bottom of the 
filter the atmospheric, air would rush in from above the 
surface of the filter to fill the vacuum, and would occupy 
the innumerable interstices between the grains of the 
filtering materials. The aerobic bacteria would, in 
fact, be better supplied with oxygen, and would per- 
form their functions of destroying the organic matter 
contained in the sewage in a much more expeditious 
and satisfactory manner. He proposed to make use 
of the purified effluent from the upper tier of filters 
to drive a small turbine and fan, which would draw out 
the carbonic acid gas from the bottom of the filters. 
With reference to the sludge, each precipitation tank 
would be fitted at the bottom with a perforated pent | 
arm, worked by simple gearing on the surf so that 
the sediment on the floor of the tank could be drawn off at 
will, a spire brought up to nearly the — the tank, 
and could icharged wherever it might be desired to 
deliver it on the . The liquid from the sludge would 
flow back by gravitation to bert mary well, to be pumped 
and treated again. He wassatisfied that by the ae gg 
works a a “_ standard of purification would be 
attained. . Hibbert, Alderman of Chorley Town 
Council and a member of the Ribble Joint Committee, 
described the working of a similar system of polarite filters 
at Chorley. The scheme for Chester was an improvement 
on the one for Chorley, and he would not hesitate to say 
that, if it was properly managed, it would be almost 
omen le to uce drinking water. Reginald Arthur 

atton, C.E., chief inspector of the Mersey and Irwell 
Joint Committee, gave it as his opinion that the system 
put forward produced good results. The scheme was 





supported by the city engineer. ' 








INDUSTRIAL NOTES. 


In the monthly circular of the Durham Miners 
Association there is an important etatement on ‘‘ the 
wages settlement” as recently effected by the Con- 
ciliation Board. The feeling among the men was that 
they were entitled to from 20 to 25 per cent. advance, 
whereas the settlement agreed to resulted only in 
5: per cent. advance. Of course, under such circum- 
stances the council of the association had to justify 
themselves to the members. Mr. John Wilson, M.P., 
set himself to this task. He has pointed out that 
the demand of the men for 25 per cent. was based on 
reports in the press as to the selling price of coal ; 
such data, he asserts, were far from complete, and, 
therefore, any claim based thereon was untenable. 
The position he takes up is this: That current selling 

rices do not represent eoalowners’ prices, because they 
ve to make long contracts, that is to say, they con- 
tract to deliver coal over a period from six months, 
say, to a couple of years, it may be, and such con- 
tracts may be, often are, at prices which may be far 
below those ruling during a portion, sometimes a long 
portion, of the period covered. Some would reply 
that the miners have nothing to do with this; that 
low-priced contracts are at the seller’s risk, and that 
the men have no need to consider their losses. Mr. 
Wilson shows, however, that long contracts are a 
necessity, that they tend to equalise employment, 
making it more regular for all concerned. ‘‘ Large 
collieries,” he says, ‘‘ such as we have with a heav. 
working cost, need some gecurity for regular work. 
He goes on to show how disastrous a loose hand-to- 
mouth policy of output would be, sometimes at full 
ee often slack, always uncertain. This defence 
of the contract system ought to have weight with the 
workmen in all departments of labour. Mr. Wilson 
also deals with the questien of lost time in a manner 
which reflects credit on a Labour Leader. The 
facts and figures he adduces are important and con- 
vincing. 





Mr. Ben. Pickard, M.P., stated last week that the 
miners’ increase of wages to 45 above the standard of 
1888 brought in to the miners 98,000/. per week in in- 
creased wages, or several millions a year, but the total 
increase only amounted to 6d. or 7d. per ton, whereas 
the coalowner’s increase was from 9s. to 10s. per ton. 
An authoritative statement on this point would be very 
interesting, showing the proportionate advance per 
ton in wages and in prices, the latter of course repre- 
senting profits. As stated by Mr. John Wilson, the 
results would be very different from what many 
people would expect. 





The American Federationist, just to hand, gives, in 
the form of a supplement, ‘‘A Sketch of American 
Labour Federation—its Origin and Progress,” prepared 
for the ‘‘ International Exposition, Paris, 1900.” The 
‘*sketch ” shows that the first known trade union in 
America was the New York Society of Journeymen 
Shipwrights, established in 1803. The tailors and 
carpenters founded their unions in 1806, the hatters 
in 1819, from which date unions spread to other in- 
dustries. Their first combined effort was to obtain a 
ten hours’ day ; this was conceded in all Government 
works in 1840, Then the fight commenced to obtain 
a like concession in all private establishments, which 
was accomplished in 1844, commemorated by the erec- 
tion of a bell-tower near the riverside at Fourth- 
street, New York, called ‘‘ the Mechanics’ Bell.” The 

roclamation of the abolition of slavery by President 

incoln, January 1, 1863, is the date given as the 
commencement of the wider development of labour 
unions in the United States. The first ‘‘ National 
Labour Union ” was established in 1866; and collapsed 
in 1872; it resulted in the nomination of a certain 
candidate for the Presidency of the United States, 
The “‘ Knights of Labour ” was established in 1869, at 
Philadelphia, and was a secret society. The ‘ Ameri- 
can Federation of Labour’ was established in 1881; 
and now flourishes as the most powerful of all such 
American labour unions. It has held nineteen annual 
conventions, and its,income has increased from 174 95 
dols. in 1881 to 36,757.13 dols. in 1899, The total 
number of delegates present at the last convention was 
189, pene 1 labour organisations, estimated 
to contain 700, members, e Federationist for 
this month has an article on ‘‘ Judge Freedman’s 
Notorious Injunction ” against picketing, which seems 
likely to cause a good deal of irritation in the American 
States. It is asserted that there was no violence or 
intimidation, that, indeed, it was the absence of it 
that led to the attempts to crush the unions by legal 
pressure. This is the view of the Federationist, and 
the unions have determined to resist it. 





The meneeing trades throughout the Lancashire 
districts are still fully ae on work in hand, but 
new work is not coming forward so freely as it was 
some time ago. The demand for labour seems to be 

uite as brisk, except perhaps in some branches of 
the textile machine-making industries. In several 
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important branches there is still a plethora of work, 
as, for example, with machine-tool makers, boiler- 
makers, locomotive builders, and all sections of the 
electrical engineering trades, which branches are in 
most cases supplied with orders which will keep them 
fully going for some time ahead. The iron market has 
been suffering something like depression, engendered 
by a feeling of distrust as to the future as — 
prices and supplies. Customers buy only from hand 
to mouth, and hesitate to enter into renewals of con- 
tracts at present rates, while makers equally hesitate 
to make concessions sufficient to induce purchases. In 
the finished iron branches the position is still stron 

as regards bars, so strong, it is said, that makers fee 
independent for at least three or four months. Pos- 
sibly the uncertainty will pass away with the advent 
of the quarterly meetings. 





The iron trade in the Wolverhampton district is de- 
scribed as quiet. Something like uncertainty prevails 
as to prices, although the list rates appear to rule 
generally. As regards marked bars, manufacturers 
report a good volume of orders on hand for best 
branded qualities, for railway and bridge material, 
chiefly for export to Sovth Africa. Unmarked iron 
has not been in such pressing demand, and concessions 
in prices are repo ,» but not, it is said, by the asso- 
ciation makers. The ts of American producers 
have been offering both raw and finished material— 
iron and steel—at lower rates than local producers 
care to book at, but the extent of transactions has not 
been large. Some well filled lines have been received 
for tank-plates, roofing sheets, gas and water tubes, 
&c., from South America and Australia. Black sheets 
are only inquired for in limited lots, and generall 
business is restricted to immediate requirements. It 
is scarcely expected that the tone will: improve until 
the quarterly meetings decide as to the future. The 
local iron | steel-using industries generally continue 
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busy; there is no serious falling off in any important 
branch. Engineers, ironfounders, boiler and tank- 
makers, a and girder constructors, the men in the 
railway sheds, smiths and strikers, are all well em- 
ployed, and so for the most part are those engaged in 
the hardware and various other industries not so classi- 
fied. There is an absence of serious labour disputes 
throughout the district. 





In the Birmingham district there are complaints 
that business is restricted by high prices, and orders, 
it is said, are being withheld in anticipation of a 
or reduction in rates. This, of course, has a ten- 

ency to weaken rates, but the leading houses have a 
sufficiency of orders on hand to keep the mills and 
forges fully employed; and, therefore, they await 
Seale scape with complacency. Marked bars con- 
tinue firm at full list rates, but it is reported that some 
list houses have been accepting less than the list rates 
for unmarked iron, in spite of the list rates. This, 
however, may not be the case. The iron, steel, and 
other metal-using trades continue on the whole to be 
fairly well employed. 





The dockers’ strike in London seems to have been 
very much of a fizzle. Started by the men at one of 
the docks without the sanction of the Dockers’ Union, 
that body endorsed the action, and declared a general 
strike. It was alleged at first that some 10,000 men 
were involved, but these exaggerated figures were the 
imaginative creation of newspaper press reporters, or 
miscalculation of some of the dockers’ leaders, who 
expected that men would obey their trumpet call to 
arms. It seems that 1000 was the extent of the 
possible number who could be relied upon to come 
out; and of these only about 300 were out at the 
Tilbury Docks early in last week. It appears that 
the Dockers’ Union believed that the other riverside 
unions would also join the strike, but all attempts to 
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call out the members of those unions failed. Strikes 
‘tin — as they were called, were popular on 
the platform a few years ago, but they never were 
popular with the men. Then, again, the Dockers’ Union 
expected large financial help from other unions; 
in this also they were disappointed. The Shipping 
Federation was able to supply a number of ‘free 
labourers” to take the place of those who were out, 
but the complaint of the shippers was that they were 
unused to the work, and took too long. a time to dis- 
charge the This doubtless was the case, but 
that was the only alternative to no unloading at all, 
or granting to thedockers all that they demanded. 
Whether or not the dockers have real grievances, one 
thing is certain,‘that hasty, ill-advised strikes are 
disastrous. If the union is to continue to exist as & 
force, and to exercise influence with men or employés, 
it will have to exercise more restraint upon the more 
fiery spirits in the society, and be able on occasion to 
put its foot down when its members become obstre- 
perous. Asa mere fighting machine its power is well 
nigh exhausted. The Shipping Federation meets it 
at every turn. 


The dispute of the iron miners at Roanhead mines, 
Furness, is being investigated by the Board of Trade, 
Mr. H. Fountain having been deputed to do so by the 
President of the Board. He has obtained an exhaustive 
statement from the representatives of the men, and 
by this time probably from the managing owner ; but 
there was no agreement up to the date of writing. 


It ap that the differences as to the provisions 
of the Factories Act will prevent any further progre*s 
with the measure. It is better so. Any further 
amendment ought to be closely watched by all whom 
it may concern ; and it ought also to be accompan! 
by consolidation, otherwise the Acts become difficult 
of application. ; 
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AUTOMATIC COAL-HANDLING PLANT AT LEEDS. 


ENGINEERS, LEEDS 


CONSTRUCTED BY 


Reenoey: 


WE have pleasure in laying before our readers an 
illustrated description of the latest system of con- 
veying machinery for automatically handling coal at 
the electric supply station of Leeds. This system, 
which was inspected by the Municipal Electrical 
Association last week, takes the coal first to the coal 
stores and then to the boilers; it has been designed and 
erected by Mr, Harold Dickinson, A.M.I.C.E., chief 
engineer of this works, the contract being placed in the 
hands of Messrs. Graham, Morton, and Co., Elevating 
and Conveying Machinery Manufacturers, Leeds. 


MESSRS. GRAHAM, 


MORTON, AND CO., 


COPYRIGHT, 


Fie. 4. 


The boiler-house, as shown in the views upon this 
and the opposite pages, is 177 ft. long by 62 ft. 
wide, and is divided into two parts by means of the 
chimney and economisers. There are four Lanca- 
shire boilers, 30 ft. long by 8 ft. 6 in. in diameter on 
one side,.and four similar boilers, together with a 
Babcock and Wilcox water-tube boiler on the other 
side, as shown by the illustrations. 

When the house was originally designed, it was 
arranged to bring the whole of the coal in by 
means of carts, and tip it into the present coal 





stores and trim by hand. This Mr. 
Dickinson found to be of considerable 
expense; and in designing the present 
plant his object was an arrangement 
whereby the carts could come in at one 
end of the house, as shown in Fig. 1, 
and tip their contents into the screen 
or grating, one after another, and from 
thence their contentscould be elevated 
and conveyed automatically along the 
coal stores; and by means of the same 
conveyor coal could again be conveyed 
to the end of the house, in conjunction 
with the elevator and conveyor, which 
are shown fixed over the boilers. The 
introduction of this scheme overcomes 
the difficulty experienced in handling the 
large amount of coal for the generation 
of steam to a total capacity of 5000 horse- 
power. 

A general descriptive view of the plant 
is as folidwe: The coal is tip from the 
carts at one spot, when it falls into the 
boot of an elevator. It is raised by the 
elevator, and delivered to a conveyor 
which carries it along and deposits it in 
heaps in the stores. These are on the 
ground floor, on the same level as the 
carts enter. Below the stores is a con- 
veyor trench, along which the coal can 
be drawn from any: part of the stores 
to a second elevator, which delivers it 
to a push-plate conveyor running over 
the fronts of the boilers. Spouts on the 
conveyor lead to the self-acting stokers 
on the boilers. Referring to the illust- 
rations, specially to Figs. 1 and 2, page 
868, it will be seen that the coal is tipped 
into the screen shown next to the en- 
trance of the boiler-house, on the left of 
Fig. 2, which will hold a cartload of coal. 
Underneath this screen and hopper is 
fixed a Graham’s patent automatic 
feeder, which regulates the supply of 
coal to the elevator boot, and by this 
means each bucket of the elevator 
receives a regular feed, and any possi- 
bility of choking the elevator boot is 
avoided. A great mistake experienced 
in many _— is that no simple arrange- 
ment is fixed for governing the feed of 
the elevators, and consequently it re- 
quires the attendance of one man for this 
purpose, 

The coal is delivered by means of a 
15-in. standard elevator on to a con- 
tinuous conveyor, as shown upon Fig. 1, 
and is carried along over the coal stores 
into which it is automatically fed at 
varying positions. By this system a full 
length of coal stores can be fed auto- 
matically by opening the whole of the 
doors, or slides, as the coal is deposited 
through the first opening and ually 
accumulates until it rises to the slide, 
when the conveyor carries it over to the 
next opening, and so on until the whole 
of the stores is full, If it is required, 
also, to only deposit certain amounts of 
coal in certain positions, this is very 
easily effected by the attendant. The 
chains used in these conveyors are 
stamped steel roller chains, so that the 
friction is reduced toa minimum. The 
conveyor is built up of channel iron and 
necessary supports, thus forming 4 sub- 
stantial structure. There are twoendless 
strands of steel chain for this conveyor, 
the rollers running along the channel 
irons of the trough. The conveyor is 
adjusted by means of an hex m 
arranged with tightening screws. The 
driving end of this conveyor is built up 
of rolled steel joists fixed to the wall, as 
shown, and the trailing end is supported 
by means of necessary hanging brackets 
in the trench. 

The stores are divided into two por- 
tions, owing to the rampway having to 
be left for cartage. Underneath the coal 
stores there is a trench excavated, and 
built up, 130 ft. long, 5 ft. wide, and 
deep. In this conveyor trench the 


6 ft. 6 in. 
return half of the continuous conveyor is fixed, 
and directly underneath the coal stores floor are 
fixed seven Graham’s patent automatic feeders con- 
nected to the conveyor by means of. shoots, as 


shown upon Fig. 1. h of these feeders is driven 
by means of spur and pinion wheels from the line 
shat, and connected up with claw clutches which 
are operated by levers fixed in the rampway, and by 
this means there is no necessity for the attendant to 
go down into the trench for that purpose. When it 





870 


ENGINEERING. 





[JuNnE 29, 1900. 








is required to use the coal from any portion of the 
stores, any of the seven feeders can be put in motion 
by means of these levers, and the coal is then delivered 
by means of the conveying plant to the conveyor over 
the boilers. It will also & seen that there is no ne- 
cessity to have slides or valves over these feeders, as 
they themselves act as the valves to prevent the coal 
falling from the stores below. 

The coal thus received is then delivered, as shown 
upon the engraving, to a spiral conveyor (it being ne- 
cessary to use a spiral conveyor for running under 
the roadway as a deep trench could not be obtained), 
and from thence to the elevator which is next to the 
Babcock boiler ; from here it is elevated on to a 12-in. 
push-plate conveyor, as shown. 

This conveyor is 177 ft. long, and is of sufficient 
size to handle the whole of the coal required. It is 

rovided with three outlets in front of the Babcock 

oiler, and two outlets in front of each of the Lanca- 
shire boilers, these being connected to their respective 
mechanical stoking hoppers by means of steel shoots. 
At the top of these shoots are the necessary slides and 
levers for regulating the supply of coal. 

In the centre of the vot 5 lb are three 8 nominal 
horse-power horizontal engines, one being for reserve. 
These engines drive one main shaft running the full 
length of the house, supported from the roof princi- 
pals, and rotating at a speed of 200 revolutions per 
minute, The whole of the mechanical stokers, as well 
as the conveying machinery, receive the power re- 
quired to drive them from this shaft. It will be seen 
that the necessary drives for the sey plant are 
belt drives, except the one required for driving the 
elevator and coal stores, which is a double train of 
spur gearing. The shaft driving the feeders is operated 
by means of a belt. The total horse-power for driving 
this large plant is only 11 brake horse-power, and is 
distributed as follows : 

Four brake horse-power is absorbed for driving the 
conveyor in the stores. 

Two-and-a-half brake horse-power for driving the 
push-plate conveyor over the mechanical stokers. 

One brake horse-power for driving the spiral con- 
veyor. 

ne and three-quarters brake horse-power for driving 
each of the elevators. 

The remainder for the shafting. 

This plant has now been running for some months, 
and the amount of coal handled is considerably above 
the — set forth in the specification, which shows 
that the plant is capable of being driven hard when 
the necessity arises. The amount of coal handled by 
this plant in ordinary working has been 15 tons per 
hour. The coal at the present time is brought to the 
electric light works by barge, and is lifted by means 
of a steam crane; it is then carted from the river to 
the boiler-house. Mr. Dickinson, however, has under 
consideration a small aerial ropeway for conveying the 
coal direct from the steam crane to the screen hopper 
in the boiler-house, and by this means there would be 
a considerable saving effected, and independence of 
cartmen could be attained. 

Every praise, therefore, is due to Mr. Dickinson for 
the plan which he has designed for handling the coal 
in this boiler-house, which was already constructed ; 
but in the new extension of plant which he is design- 
ing, he has ma, that the coal bunkers should be 
directly over the boilers, and by this means the coal 
will be lifted from the barges direct on to the conveyor 
over the coal bunkers, thus automatically distributin; 
it threughout the continuous length. The coal wil 
then fall by gravitation from the coal bunkers to the 
stoker and the boilers. 





Werkmen’s Compensation Casrs—Erratum.—In the 
report of Stead v. Moore, on page 827 of our last issue, 
the words Mason v. Deane, at the commencement of the 
eighth paragraph should be deleted, and the seventh and 
eighth paragraphs should be continuous. 





CANADIAN MkTALLURGICAL INDUstTRY.—The Cataraqui 
Mining and Development Company has entered _ into 
preliminary arrangements with the city council of King- 
ston to establish a blast-furnace there. It will cost 
60,0007., and its output is to be not less than 100 tons per 
day. On its part, the city is asked to grant an annual 
bonus of 800. for 15 years, a free site, and partial relief 
from local taxes. 


ee 


Tue Lonpon AND NorTH-WEsTERN IN YORKSHIRE.— 
The London and North-Western Railway Company has 
now virtually completed a line between Heaton Lodge, 
near Huddersfield, and Wortley, Leeds. The running of 
through goods trains will be commenced early next 
month, and mger traffic will be begun on August 1. 
The line will be a great advantage to the London and 
North-Western Company, as it will give it four lines from 
Heaton Lodge to Leeds. The line is 13 miles in length, 
and it has been carried out in three seotions by Messrs. 
J. Wilson and Sons, of Huddersfield ; Messrs. Monk and 
Newell, of Liverpool; and Messrs. Baldry and Yerburgh, 
of Westminster, under the superintendence of Mr. L. 
Trench, and Mr. A. A. r, resident engineer. 


Some of the gradients are heavy—in one case 1 in 70. 


THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society, held on 
June 22, Mr. T. H. Blakesley, Vice-President, in the 
chair, a paper entitled “ Wotes on Gas Thermometry,” 
by Dr. P. Chappuis, was read by Dr. Hasker. The 
author having been led to recognise that Oar could 
not be as a thermometric substance at high tempera- 
tures on account of its action on the walls of the glass 
reservoirs, has had recourse to a constant-volume nitrogen 
thermometer, with an initial pressure slightly under 
800 millimetres. The value of the coefficient of ex ion 
of nitrogen at constant volume is variable, dimini 8 up 
to 80 deg. Cent., and then mometias slightly. In fact, 
nitrogen at 100 deg. Cent. behaves like hydrogen at the 
ordinary temperatures, its compressibility being less than 
that required by Boyle’s law. A table of corrections was 
therefore peneeet. The readings of the constant-volume 
nitrogen thermometer are too low, but the corrections are 
small, amounting to about 0.04 deg. Cent. at the tem - 


ture of boiling sulphur, The mean result of the author's |: 


experiments for the boiling point of sulphur is 445.2 deg. 
under a pressure of 760 millimetres. endar and 
Griffiths results obtained with a constant-pressure air 
thermometer is 444.53 deg. The difference is attributed 
to the joint action of several causes: 1. The corrections 
for a constant-pressure thermometer are about double 
those of a constant-volume instrument. This correction 
applied to Callendar and Griffiths result would raise it 
about 0.1 deg. 2. Callendar and Griffiths have used a 
value for the gas constant which is Jarger than that 
obtained by more recent experiments. Adopting the 
latter value, the boiling point would be raised to 445 deg. 
3. The divergence may be due to the expansion of the 
reservoir. The most accurate way of determining this is 
by the interference method of Fizeau. This method is 
used with small pieces of the material, and the author 
has employed it to determine the coefficient of expansion 
between 0 deg. and 100 deg. Extrapolation to 450 deg. 
might cause errors. The linear expansion has recently 
been determined by Bedford between 0 deg. and 840 deg. 
by a comparator method. The homogeneity of porcelain 
is doubtful, especially when glazed, and the great differ- 
ences occurring between the expansions obtained from the 
above methods is attributed to the change in form of the 
tube in Bedford’s experiments, brought about by unequal 
thickness and want of homogeneity, and consequent un- 
equal ex on. The author therefore adheres to his 
value of the boiling point obtained from the expansion by 
the Fizeau method, whilst recognising the uncertainty 
attaching to the application of the coefficient of expansion 
of the reservoir over an interval four times as great as 
that over which it was determined. 

A paper on ‘A Comparison of Impwre Platinwm Ther- 
mometers,” by Mr. H. M. Tory, was read by Professor 
Callendar. The object of this paper is to investigate the 
probable order of accuracy attainable in the determina- 
tion of high temperatures, by the use of ordinary commer- 
cial specimens of platinum wire. Five wires were com- 
pared from 400 deg. to 1000 deg. Cent. The fundamental 
coefficients of the wires varied within 40 per cent. of the 
maximum value, but the temperatures observed by them 
when calculated on the platinum scale by means of the 
ordinary —- formula, did not differ by more than 
9 deg. at 1 deg. Cent. h wire was directly com- 
pared with a pure standard wire, the two being wound 
side by side in the same tube. -Curves have been drawn 
with the platinum temperatures of the standard wire as 
abscisse, and the differences between the temperatures 
indicated by the two wires compared as ordinates. These 
curves are all straight lines within the limits of observa- 
tion, and hence the determination of two constants is 
sufficient to enable us to compare an impure platinum 
thermometer with the standard, and therefore with the 
scale of the gas thermometer. The two constants can at 
once be obtained from observations at the boiling point 
of sulphur and the sroagee, point of silver, and thus a 

ractical thermometric scale can be established, which 

tween 0 deg. and 1000 deg. never differs by more than 
2 deg. or 3 deg. from the gas scale. 

Professor Callendar said he was unable to agree with 
the correction to his observations made by M. 
eee. He considered that the uncertainty’in the 
coefiicient of expansion of the Fe was due to uncertain 
changes in the volume of the bulb, and to uncertainty in 
the coefficient of expansion of mercury. The fundamental 
coefficient of mercury was .00018153, according to Reg- 
nault, .00018216, according to the later uction of 
Broch, and .00018256, according to experiments by Chap- 

uis with a hard glass bulb. It made a difference of no 
ess than 4 per cent. in the fundamental coefficient of 
expansion of the glass, according as the original results of 
Regnault, or the value found by Chappuis, assuming the 
linear expansion of the glass, were adopted. The im- 


poteeee of the changes in the volume of the bulb had | 832,226 


n fully pointed out, and a method of taking approxi- 
mate account of these changes had been explained in the 
paper on the boiling point of sulphur in 1890. Unfor- 
tunately the glass employed was rather soft, and the 
changes of volume which occurred were too t to it 
of the most accurate determination of the coefficient. 
The boiling point, when corrected for the smaller expan- 
sion of the bulb, came out lower than 444.53 deg. ith 
regard to porcelain, Professor Callendar did not consider 
it a good material on account of the glaze. He did not 
think that the average coefficient of a tube or bulb over 
a large range of temperature could be inferred from a 
small and possibly asymmetric specimen. The results 
ene be less inconsistent in the case of homogeneous and 
well-annealed metallic bulbs. The correction for the 
expansion of the bulb was, he believed, given by the 
expression @ ¢t = (c + b 6) t(¢— 100). He did not 





with M, P. Chappuis that the correction was independent 


P.|on the plates. 


of c, although the value of b was certainly most important 
at high temperatures. He also wished to take exception 
to the method adopted by Chappuis of calculating the 
correction of the nitrogen thermometer. According to 
Joule and Thomson, the correction should be greater; 
according to other authorities, it might be less. He 
popad to discuss this in a future communication to the 
iety. 

Mr, Glazebrook said that although he placed confidence 
in Chappuis’ formula for a definite piece of porcelain 
between certain temperatures, he thought further and 
careful work was necessary before fixing on a formula for 
ordinary use. : : 

Professor Carhart said he would like to see a comparison 
made between the results of experiments with gas ther. 
eo and those with platinum and platinum-rhodium 
couples. Samat 
r. Rose-Innes expressed his interest in the behaviour 
of nitrogen about 100 deg. Cent., as mentioned in M. 
Chappuis’ eos ag : 

Dr. Lehfeldt said the peculiarities of the nitrogen scale 
between 70 deg. and 80 deg. might be explained by the 
reversal of the properties of nitrogen between 0 deg. and 


100 deg. 
A “ve on ‘‘ The Law of Cailletet and Mathias and the 
Critical Density” was by Professor 8. Young. The 


law of Cailletet and Mathias is very nearly, though in most 
cases not absolutely, true. It ap to be only strictly 
true when the ratio of the actual to the theoretical den- 
sity at the critical point has the normal value 3.77. The 
curvature of the ‘‘diameter” is generally smaller the 
nearer this ratio approaches its normal value. The cur. 
vature is in nearly every case in opposite directions, 
according as this ratio is greater or less than 3.77. The 
curvature is generally so slight that the critical density 
may be ted from the mean densities of liquid and 
saturated vapour at temperatures from about the boilin 
point to within a few degrees of the critical point, with 
an error generally not exceeding .1 per cent. If, how- 
ever, the critical density is calculated from the mean 
densities at low temperatures, the error may be consider. 
able; in the case of normal decane, it is between 5 and 
6 per cent. The law does not, asa rule, hold good at all 
for substances the molecules of which differ in com- 
plexity in the gaseous and liquid states. 

Mr. Rose Innes said that in his paper the author had 
used the generalisations of Van der Waals, although the 
author himself had shown that they were not strictly 
true, 

Professor Young said that the generalisations held in 
some cases, although they did not in others. In all cases 
they were approximately true, and it was therefore 
advisable to use them, and study the results as far as 


possible. 
The Society then adjourned until next October. 





TRANS-SIBERIAN RAILWAY—ERRATUM.—In our article 
on the “Industrial Prospects of China” it was inadver- 
tently stated on page 786 that Stretensk is west of Lake 
wee This should have been east: it is nearer the 

‘acific, 





Vorirz Borer Composition.—The true old saying, 
‘*Of making books there is no end, and much study is a 
weariness to the flesh,” though it has lost none of its 
point or truth while coming down to us through the 
centuries, might, perhaps, in these latter days be altered 
as follows: ‘To the increase of boiler disincrustants 
there is no end, and the use of them tryeth the temper 
of man.” Undoubtedly many of the nostrums offered 
have a very limited efficiency, while others, though 
effective, scarcely produce results commensurate with 
their cost. This being the case, we are glad to have 
met with a composition called ‘‘ Vulite,” which does 
seem to fulfil what the makers claim for it, at any rate 
so far as the prevention of new and the removal of old 
scale are concerned. We have tried this composition 
for some considerable time in boilers under our cha 
with very satisfactory results. It is composed of purely 
vegetable matter, and appears to have no effect whatever 
It is made by the Vulite Syndicate, 
Limited, 40, Wilson-street, Finsbury, E.C. 





Tue Wor.p’s Pic Iron.—The United States, Great 
Britain, Germany, France} and Belgium produced last 
year 34,548,900 tons of pigiron. This total was made up 
as follows: United States, 13,620,703 tons; Great Bn- 
tain, 9,305,319 tons; Germany, 8,029,305 tons; Hrance, 
2,557,388 tors ; and Belgium, 1,036,185 tons. The corre- 
sponding production in 1889 was: United States, 
7,603,642 tons; Great Britain, 8,322,824 tons ; Germany, 
4,524,558 tons; France, 1,732,964 tons; and Belgium, 

tons ; making an aggregate of 23,016,214 tons. it) 
follows that the increase in the pig-iron production of the 
five countries during the last ten years was 11,532,686 
tons. Carrying the comparison back still further to 1884, 
we find that in that year the five countries made 
18,132,556 tons of pig, viz.: United States, 4,097,868 
tons ; Great Britain, 7,811,727 tons; Germany, 3,600,612 
tons ; France, 1,871,537 tons ; and Belgium, 750,812 tons. 
The increase in the production during the 15 years ending 
1899 was accordingly 16,415,344 tons. The most striking 
feature about these calculations is the rematkable progress 
which is observable in the production of American Pie, 
the output having increased more than threefold in the 
15 years. The production of German pig has also more 
than doubled in the same period. On the other hand, 
the increase in the output of British pig has been only 
barely 20 per cent. The increase in the 


moderate— b 
French production has something over 33 per cent. 





and Belgium makes a very similar showing. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompirteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 
number of views given in the Specification Drawings is stated 
a cach ce i nena Ge Meeednenal, Whe Mpelttaniion % 
t i ; 
Where inventions are communicated from abroad, the Names, &e., 
of the Communicators are given in italics. 
ies of Speci; ions may be obtained at the Patent O; Sale 
ranch, 26, a Buildings, Chancery-lane, W.C., at 


gn ienat poh a tance of a complete 
ification is, in each case, given after thé abetvect, unless the 
Patent has been 


sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete Specification, 
ive notice at the Patent O, of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


25,072. F. de Mare, Belgium. Electrolytic Inter- 
rupter. [7 Figs.] December 18, 1899.—The negative electrode 
comprises a vessel of lead cast in one piece, and having a spiral 
groove on its outer surface wherein a current of water circulates, 
a sheath of copper covering the open part of the spiral groove. 
The level of the acidulated water within the vessel is indicated 
by means of a glass float. The vessel is connected to a water 
suction} nozzle, designed to draw away at the same rate as it 
is being produced, the explosive mixture of gases generated 
during the working of the instrument. According to one of the 
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arrangements described in this specification, the current is regu- 
lated by mounting the platinum wire of the positive pole upon an 
adjusting screw. This wire passes through a small stuffing-box, 
and slides in a platinum tube which is attached to a fine glass 
tube that forms a prolongation of a larger tube, ground at its 
upper end against a moulded plate of glass or porcelain which 
rests in a recess formed in the upper portion of the leaden vessel. 
It is stated that ‘‘if there is no water available, the cooling and 
the drawing off of the gases may be effected by means of a jet of 
air under pressure, or of carbonic acid, without altering the 
apparatus in any respect.” (Accepted May 23, 1900.) 


13,233. Max Gehre, Dusseldorf, Germany. Wind 
Motor for Producing Electric Current. [2 Figs.) 
June 26, 1899.—The wind motor is arranged to operate ratchet 
mechanism, which raises, by means of a drum and cord or 
chain, a weight. Periodically the ratchet mechanism is released, 
after a large number of ratchet movements, so that, by the action 
of the weight, a longer lasting and always constant, backward 
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rotation of the rat:-het mechanism is produced. The wind motor, 
however, remains in motion during the backward rotation of the 
ratchet wheel, in order to be strong enough in weak winds to 
effect a fresh lifting under the influence of its impetus. The re- 
Casing mechanism may, as shown, be of the kind described in 
Specification No. 5934, of 1899. It is stated that the arrangement 
is particularly well adapted for feeding electric accumulators by 
Pericdically operated dynamo machines. (Accepted May 28, 1900.) 


11,693. Callender’s Cable and Construction Com- 
» Limited, and T. E. Callender. Conn 
up Branch Circuits. [4 Figs.) June 5, 1899.—The ba 


j connected to the circuit through one of the conducting rings. 


respectively connected together inside the service box by bridge- 
pieces in the ordinary manner, but in place of both the bridge- 
pieces being also connected to the terminals of the branch or 
consumer’s circuit, as is usual, only one of them is so connected, 
the other being connected to a contact ring, whilst the other 
terminal of the branch or consumer’s circuit is connected to a 
second contact ring. In order to close the circuit a plug is 
inserted into these rings. The plug is made in two pieces of 


Fig. 




































































carrying a conducting band. hese ds respectively fit the 
contact rings and are connected by a fuse wire which lies within 
the outer part of the plug. The positive conductor, which is 
usually the inner conductor in a triple cable, can be similarly 


In this case the bridge-piece connecting the bared ends of the 
negative conductor is not connected to the circuit. (Accepted 
May 238, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


12,357. A. G. New, Woking, Surrey. Gas Engines. 
[3 Figs.] June 14, 1899.—To reduce the a caused by exhaust 
gases issuing from internal combustion engines into the atmo- 
sphere, a valve which can completely close the exit passage from 
the exhaust box to the atmosphere during each cycle of the 
engine is provided, and at that period at which noise tends to 
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occur it is caused to close, and opens again to allow the exhaust 
ases to escape as soon as their state of disturbance in the box 
as subsided. It is proposed that the valve be actuated either by 
motive power from the engine, or automatically by means of the 
high velocity of the escaping gases impinging against the valve, 
which is in such case spring-balanced to remain open under the 
normal pressure. (Accepted May 16, 1900.) 


GUNS AND EXPLOSIVES. 


9482. A. Reichwald, London. (Fried. Krupp, Essen, 
Germany.) Rammer. [9 Figs.] May 5, 1899.—In the tele- 
scopic rammer a toothed wheel engages successively with toothed 
rods. The improved rammer consists of a number of toothed rods, 
the first of which is formed from a single rod, and is furnished 
with a rammer head or plate, while the remaining toothed rods 
are each built up of two parallel cheeks connected at their rear 
ends by acrossbar. The single toothed rod lies within the cheeks 
of the second, this within the cheeks of the third, and soon. By 
means of dovetail tongues and grooves the several rods are acocu- 
rately guided within each other longitudinally. The travel of each 
of the toothed rods within the other is regulated by means of 
stops. At the rear end of each toothed rod, except the last, there 
are provided notches into which, when the rods are fully extended, 
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spring-pressed pawls, attached to the next succeeding rod, take, 
and thereby prevent the rods from closing up automatically. It 
is stated that the whole system of rods when closed up, does not 
take up more Lg longitudinally than that ome by a single 
toothed rod. The last rod which surrounds the others is contained 
in a casing which entirely encloses the completely closed up series 
of rods. In the fore partof this casing is mounted a toothed driv- 
ing wheel, which, when rotated, causes the several rods to be 
pushed out in succession. To this end the front teéth of the 
second and following rods are slightly shortened, so that every 
one of these rods is only extended after the one preceding it has 
been fully drawn out, this latter agetinn Fry rod following along 
with ¢ Contributory devices are provided. (Accepted May 16, 
1900. 


8758. A. T. Dawson and 8S. T. Buckham, London, 
and L. 8. Silverman, Crayford, Kent. Projectiles. 
[2 Figs.] April 26, 1899.—This invention relates to the construc- 
tion of projectiles for heavy guns. The gas check, according to 
this invention, is intended not to be torn off by the rifling when 
the projectile is fired, and the plastic material which forms part 





ends of the negative conductor and of the neutral conductor are 


non-conducting material ane see within the other, and each j 





on board or in the magazine. The erosion in the interior of 
n barrels is principally caused by the passage of the highly 
eated explosion gases between the projectile and the bore. In 
order to prevent this the projectile near its base, behind the 
ordinary driving band, is provided with oy preferably made of 
copper, forming between them grooves for the reception of ic 
packing and lubricating material. These flanges may ei be 
separately attached to the projectile, or they may be formed on a 
ring or band, separate from or forming a continuation of the driving 
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band. The flanges are made of such section, that whilst they offer 
sufficient support for the plastic material between them, it re- 
quires comparatively little force to make them take the rifling, 
and there is space between them into which any one of them can 
fold back should it meet with excessive resistance, so that they are 
not liable to be torn off during the passage of the projectile along 
the bore. The flanges may be of such diameters that, when the pro- 
ectile is pushed home the rearmost flange comes first in contact 
with the interior surface of the chamber. (Accepted May 16, 1900.) 
2180. H. Preener, Birmingham. Cartridge Guye. 
(7 Figs.) February 3, 1900.—The subject of this invention a 
supplementary — or cartridge carrier for Lee-S 
magazine rifles, and the construction is such that when the bolt 
of the action is drawn back to load, the lower portion of the 


back end of the supplementary cartridge carrier can be inse 
Fig.2. 





between the walls of the shoe, over the back end of the maga- 
zine ; the front end ofthe carrier then rests against the face of 
the action and its back end against the extractor on the bolt- 
head, in which position the cartridges may be forced into the 
rifle magazine by the thumb. It is stated that the whole opera- 
po - be easily performed with one hand. (Accepted hay 16, 
1900. 


SHIPS AND NAUTICAL APPLIANCES, 


8271. A. Buchanan, Barrow-in-Furness. Uprights. 
(2 Figs.) June 7, 1899.—This invention relates to improvements 
in, or in connection with, stagings for use in building or oes 
upon vessels on stocks, Sockets are carried at certain distances 
apart into which the uprights carrying the staging are attached, 
ese sockets are sunk in the ground and the upright is secured 
thereto by bolts. The —_ is formed of iron girdering of 
such cross-section as to take the form the series of steps for the 
purpose of enabling individuals to ascend through the medium 
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of the steps. The upright is adapted to carry staging at the 
required height. The sockets areso arranged that it is possible 
to remove an upright from one socket to another as required, 
this being effected by releasing one or more of the boltsyand 
allowing the upright to hinge or pivot upon one bolt, when it may 
then be allowed to tumble upon its bolt, being lowered by suitable 
tackle on to a trolley after which the remaining bolt may be 
removed to the u t, then taken to the next socket, one bolt 
being fix by the tackle and again secured in position. 
(Accepted May 16, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
10,624. R. G. Brooke, Macclesfi Chester. Water 





of it is guarded against deformation when the projectile is stored 





eld, 
Gauges. (3 Figs.) May 19, 1899.—The steam boiler water 
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gauge is provided with a ball in both upper and lower arms,| 11,363. H. C. Platts 

arranged to be forced by the flow of steam or water against seats, | Steam Boiler. (5 .] May 31, 1899.—One construction of | the aperture existing 

upon a full bore discharge occurring (as on the breaking of a| boiler according to this invention comprises a cylindrical outer | the mule 

gauge glass), but to be unaffected by a sufficiently less discharge | shell having concentrically through apertures, 

such as occurs in blowing through. The discharge aperture in- | Within the annular space between the exterior of the furnace | Applied to each or every alternate door end is a slide or flap 
tube and the inner surface of the outer shell there are, at the or ae to close the aperture between two door ends, which slide 
or 
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tended for testing is of a slightly less cross-sectional area than 


nary blowing through is of a cross-section large enough for ordi- 
nary blowing-through purposes, but too small to bring about the 
action of the balls. (Accepted May 16, 1900.) 


10,859. G. F. G. Des Vignes, Chiswick, and W. A. 


closed within a casing. Projecting downwardly from the steam 
and water vessel are two rows of tube boxes, each closely inter. 
sected by smoke tubes extending transversely from all sides, so 
that one set of tubes crosses the other set at right angles, and the 
sectional tube boxes constituting each row are arranged with two 
of their angles in juxtaposition with adjacent boxes, so that all 
sides thereof are exposed and access may readily be had to the 


























the smoke and pr 


tubes into a flue constituted by the shel casing, and thence 
around the body of the generator and away to the uptake. (Ac- 
cepted May 16, 1900.) 

10,959. A. J. Liversedge, London. Steam Boiler. 
{4 Figs.) May 25, 1899.—This invention has for its chief objects 
to provide a better circulation of the water, and to provide a 
greater heating surface in steam generators having corrugated 


Fig.l F 















(4883) 
fiues than has hitherto been obtainable. According thereto 


water-circulating tubes are ‘nserted directly in the corrugated 
flue by expanding one or both of their ends in the corrugations of 


paaee. T. Wilde, Oldham, Lancs. Self - Acting 
the flue. The drawings show several ways in which the form and | Mules. [10 Figs.) May 13, 1899.—This invention relates to im- 
arrangement of the tubes may be varied. (Accepted May 16, 1900.) | provements in and relating to self-acting mules, twiners, and the 
















steam chamber to the water cylinder, headers taking up a group 
of water tubes and arranged in step form at the front and rear of 
whole of the smoke tubes. Each tube box is at its upper end | the boiler, and which form stand-pipes connecting the steam 
connected with the steam and water vessel and the lower ends of | Chamber with the water cylinder. The headers are arranged so 
the tube boxes or sections of each row are connected with an ex- | 88 to form a “ smoke-tight ” wall. (Accepted May 16, 1900.) 
ternal pipe arranged to communicate with the water space of the} 40,976. J. R. Rhodes, Manchester. Improving Cir- 
steam and water vessel. The furnace is arranged beneath and | gylation in Boilers. [2 Figs.] May 16, 1899.—According to 
between the two rows of sectional tube boxes, and the space be- | this invention, there is provided in internally fired steam boilers 
tween the said rows constitutes the combustion chamber, so that | of the Galloway type, wht 

ducts of tion play partly upon two | end, an attachment to the cross flue tu 
angles of the tube boxes of each row and = through the smoke | surface of the water into the steam space, and bifurcated or 





divided into two or more sections, one or more of which are 
sealed, and the remainder open. It can be used with or without 
a jet of steam, and is for the pu 
the currents of liquid with the object of i g the 
in the cross flue tubes of such boilers. Specification No. 5688 of 
1892 is referred to. (Accepted May 16, 1900.) 
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two opposite sides at i a Bs god id a an ¢ oe to which the said doors are attached, so that when opening the 
the bore of the gauge glass, while the discharge opening for ordi- | m0), TOss-s » ve - - | door the spring causes the bar or rod to recede or fall and there- 
pper tubeplate of each return flue is at its highest part | py wi ccepted 

not.above the foveal of the highest part of the furnace tube or hy withdeaw the aide treme the apeesien. (2 May 16, 1900 ) 
Various modifications are described and diagrammatically 
shown. (Accepted May 16, 1900.) 

: 8554. H. Siebert, Elbing, Prussia. Water-Tube 
Cloud, Gunnersbury. Steam Generator. [10 Figs.]| Boilers, [9 Figs.] April 24, 1899.—A water-tube boiler, ac- — + : , 
May 24, 1899.—The body of the boiler constitutes a steam and | cording to this invention, comprises a steam chamber and a water | Cember 29, 1898.)—According to this invention a winch driven 
water vessel, and is, with the exception of its extreme ends, en- | cyjinder, with an inclined circu'ating stand-pipe connecting the 
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of directing and controlling 





TEXTILE MACHINERY. 


and T. Lowther, London. | like machines, and has for its object to provide means whereby 


within it a furnace tube. | prevented from entering the carriage 









between the ends of the doors in front of . 
can be effectually closed snd the dust thereby : 
e 













e flap may be actuated either by hand or automatically when 
ped and closing the said doors. When To the said 
slide or flap to be actuated by hand it is furnish with a buttos 
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by which, when opening or closing the said doors, the slide or 
flap can be slid or turned over or from the aperture respectively, 
In arranging the slide to move automatically there may be upon 
the door a or rod under the influence of a spring, the upper 
end of which bar or rod is connected with the said slide, and 
the lower end adapted to bear against the carriage or frame 
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ocomble, Paris, France. i 
igs.| May 2, 1899. (Convention date De- 





9258. C.de 
Vehicles. [5 






by an electric or other motor is suspended by an adjustable 






































spring with a roller driven by the winch gear age 3 against the 
rail of a truck or other movable body above it. This roller being 
ressed upwards by the spring has such friction on the rail that 
t propels the truck or other movable body to which the rail is 
attached. (Accepted May 16, 1900.) 


MISCELLANEOUS. 


8446. C. H. Berry, Manchester. Lubricators, 
(6 Fig.) April 22, 1899.—This invention aims at producing a 
more aE means for heavily lubricating the moving parts of large 

arts of large machinery in motion which cannot be served by 
ubricators such as are used for shaft bearings. As applied to the 
crankpin, crosshead, and slides of an engine, the lubricant is led 
from its chamber to a casing formed within or upon or attached 
to the crankpin, the cranked pipe which conveys the lubricant 
having one of its ends entering the casing and the other entering 
the lubricant chamber or receptacle in a line co-axial with the 
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kshaft. The outside of the casing on the cmakple is aa 
to form a bearing surface or groove, and the casing is perforated 
so that lubricant can pass from the interior of the casing to it. 
Upon the groove or bearing surface, and se as to be capable of 


rotation therein or thereon, is placed a recessed nS collar — 
which is also perforated and have a flexible or jointed pipe 
leading to the crosshead or slide blocks. The casing is also 
communication x channels pass 


passages 0 
the substance of the cran 
cated. (Accepted May 9, 1900.) 
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itrancis and:.Co., Ltd., 


manufacturers Portland Cement, 


to Government, London County Coun 

ss Blinn Light House. Sold under celebra 
Elms Brand. Established 1810. Medals: London, 
a Piniiedelphia, 1876 ; Paris, 1878 ; Calcutta, 1883 ; 
fondon, 1884 ; Gold Medal, Paris, 1889; Chicago, 1893. 
* BO. Telephone 132, Avenue. 


Eastcheap, London, om 








Portland Cement 


Tele. Address, ‘“‘ Cementum, London.” 
Re 
COMPANY, RUGBY, 
; MANUFACTURERS OF 
Portland Cement 
Greatest Strength and Best ity. 
Ot the OMAN and LEAS SEMEN 4 887 


Established 1865. 
I. BROOKS, Manager. 


rtland Cement of the Best 


Quality, manufactured by F. O. BARRON & CO., 
pode St. Mildred’s Court, Poultry, E.C., and Falcon 
Cement Works, Rainham, Kent. 3910 


Mather & Platt, Ld., 
are the SOLE MAKERS of the 
“ Archbutt-Deeley ” Patent 
Water Softening Plant 
Public Waterworks, 
STEAM BOILERS, &c. 
SaLrorD IRoNwoRKS, MANCHESTER. 3242 


team Cranes to Lift from 
~ 1 to 100 tons, Hand Cranes, Engines, Boilers, &. 
GEORGE RUSSELL & CO 
Engineers, Cranebuilders, and Boilermakers, 
Motherwell, near Glasgow. 973 


J obnson & Phillips, Telegraph 
and ELECTRIC LIGHT. ENGINEERS, 
Works, Chariton, Kent. 
Makers of Machinery, &c., for complete equipments 
of Oable Factories’ ‘and Vessels. Electric Light 
— ofall kinds. Arc Lamps. Electric Trans- 
ion of Power Plant. Cables and Wires. 4046 


as Engines. The Forward. 


OTTO. . Sizes 8 to 80 B.HP. always ready.— 
Prices on application to THE FORWARD ENGI- 
NEERING CO., Lrp., BirMiINGHAM. 8602 


“Helsby” (ables & Wies. 


THE TELEGRAPH MANUFACTURING ©O., Lrp., 


t : 

















14, Union Court, E.C. 
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°Y 2trow & Co., Ltd., London, 


SHIPBUILDERS AND ENGINEERS, 


CONTRACT FOR 
oda STEAMERS having speeds up to 35 miles 
an hour 


PADDLE STEAMERS With draughts of 6in. or more. 
MACHINERY icted for ts built abroad. 
STERNWHEEL ERS have been found by 


experience to be the best type of vessel for shallow 
river navigation, and of these Messrs. Yarrow have 
constructed a largé number of successful ares ~~ 
for all parts of the world. 8759 


ochran’s Vertical 
Multitubular Boilers. 


See page 4. Od 4749 








Engines for Launches, 
YACHTS AND BARGES. 

Send for Lists. Od 3551 

VOSPER & OCO., Lrp., Broap Srreet, PorTsmouTs. 


Prorrestt & Son, Ltd," 

And 101, TLasbdemace Srrzet, E.C. 3338 
SHIP, YACHT, LAUNOH and BOAT BUILDERS 
and ENGINEERS, See Illus. Advt., p. 24. 


[2vincible (52288 (asses. 


BUTTERWORTH BROS., Lid., 
Newton Heath Glass Works, 
Manchester. 9753 


[ce Making and Cooling 


SMALL SizEs 
IN Stock. 

















Machines 


OR PRODUCING ICE, COOLING, &c., AT 
THE LOWEST POSSIBLE COST For 
FUEL, LABOUR, anp UPKEEP. 


Pulsometer Engineering Co. L®: 
NINE ELMS IRONWORKS, LONDON, S.W. 3862 





°¥ 2rrow's Patent 
Wieter-Tube Bowers. 


Szz ILLUSTRATED ADVERTISEMENT APPEARING 
on Pacs 43, JUNE 8, AND EVERY FOURTH WERK, 


Poplar, London. ™ 


Fidwards’ Patent A Pp 


(For Illustrations see last white page). 
: Apply. to— 
THE EDWARDS AIR PUMP SYNDICATE, Lap., 
8, Crown Court, Old Broad Street, 
London, E.O. 





2220 


Herster and n! 


ENGINEERS AND MILLWRIGH 
IRON AND BRASS FOUNDERS, BOW, 


DREDGIN' G MACHINERY 

HY. DRAULIO MACHINERY. 

LAND}AND MARINE STEAM E} 

DISTILLERY AND BREWERY PF 

RICE «MILLS. 

WATER’ VALVES, ORANES, LO: 
&e. PUMPING MACHINERY 

HUNTER’S .PATENT FLOATD 
FOR DOCKS, &. 
















oiler Tubes, Iron and 
Edwin Lewis & So 


London Office’: 
148, Cannon St.. F.C. Wolverha 


e) oseph A 
ron lubes and 
pe = 


WORKS, 
GREAT BRIDGE, STAFFORDS 
LONDON: 46, QUEEN VICTORIA 


ames Russell and So 


CROWN TUBE WORKS, WEDNE 
London Warehouse : 198, Southwark 
Leeds W: ouse : 6, Mark Lane, 
Birmingham Warehouse : 114, Col: 
Manchester Warehouse: 83, King Si 


L& L 
ubes and it¢tings. 
T Eire 


Loyd and Love, [4 


Birmingham. 



























See Advertisement, page 25. 3879 


Deer: Paxman & (Co. [2 


ENGINEERS, COLCHESTER. " 
MAKERS OF 
Steam Engines and Boilers. 
All Sizes up to 1500 HP. 


WINDING, PUMPING and HAULING, and especially 
for ELECTRIO LIGHTING. 








2246 
See Advertisement, page 83. 























HELSBY, 
Near Warrington. 
AND 
ll, Qy. Vicr. St., E.C. 8738 
40, KING STREET, COVENT GARDEN, W.O. 
myn omas Kell & Son, Litho- 
graphers, &., execute every description ot 
phy, Chromo - - Lithography, Engraving and 
Engineering, Architectural, and Pictorial 
Drawing in bes bestmanner. Paper Drawing, Photo-litho- 
graphy, &c.—40, King St., Covent Garden, W.O. 0d 3462 
Te \ Making and 
efrigeration. 
Over 4400 Machines. Sold. 
For use both on land 1 land and board ship. 
Taz LINDE BRITISH ‘REFRIGERATION: 'CO., Ip., 
Se 35, Queen Victoria Street, London, E.O. 3104 
e large Ady ertisement in last and next week’s issue. 
A (F M umford, 
e e* 
OULVER STREET WORKS, COLCHESTER. 
‘ ON ADMIRALTY AND WAR OFFICE Lists, 
ATENT WATER. TUBE BOILERS: 
EMS. « Salamander,” 4000 .I.HP. gg ce art 
number of first-class Torpedo Boats and Pinnaces. 
ENGINES for Torpedo Boats, Pinnaces and Cutters. 
Patent “DUPLEX” | 
AUTOMATIC FEED REG 
ULATO 
Machinery, as Supplied to ‘anaipait pee 





{EXDRAULIO Frrrinas, 


ee 












Hg Gtavionk Faas er | 


; ocomotive Tank Engines 
designed and constructed by 

MANN. ING, WARDLE AND COMPANY, 

Boyne Engine Works, Leeds. Od 2487 

See their Illustrated Advertisement, page 81. 


A luminium. 


See BRITISH ALUMINIUM 00., 1 CO., Luwrsp, 


9, Victoria Street, S.W. 8567 





Special Steel Railway Tyres 


and AXLES and FORGINGS ofev pd description. 
HENRY BESSEMER & CO., Liuurrep, 
‘ SHEFFIELD. 
See Advertisement, page 35. 4106 


PATENT EVAPORATORS AND CONDENSERS, &o. 

(jaird & Rayner, 
LONDON. 

See Advertisement, page 59. 3488 





Peoumatic ASh  Kjector. 


ee’ 8 Hydro-Pneumatic 

Great saving of labour. , No noise. No dust. No 
dirt. Ashes discharged 20 ft. clear of vessel.—Apply, 
F., J. TREWENT, Naval Architect and Surveyor, 
48, Billiter Buildings, Billiter St., London, E.C.... 35! 


P R. Jackson & Co., Limited, 
e Satrorp Rouiine Minis, ware pein 


TOOTH WHEELS, STEEL CASTINGS, AMOS, 


96 | MOTORS, RAMSBOTTOM PISTON RINGS, 9 2387 





[8° Foundry and 


ENGINEERING COMPANY, 
Railway Plant and General Engineers. 


witches, Crossings, 


Turntables, Water Cranes, 
Girders, Bridges, Roofs, Pipes, Pumps, 
Wagons, Tanks, Engines, Boilers, Cranes. 
orks : NE agp ha MON. 

ice: 


Lon 8140 
10, ‘BUSH LANE, CANNON STREET, E.C. 


British Tube Co., Ltd., Bir- 


MINGHAM. WELDLESS STEEL, TUBES 
for all classes of Boilers, Shafting, Boring Rods, 
Hydraulic Work, &. Hot or old Finish. 

Telegrams: ‘ Brinisn, BIRMINGHAM.” 3593 


hiele Patent Fans and 


Cc 

Ss ENGINES, for any quantity of air. Highest 
efficiency.—Sole Makers, SCHIELE UNION ENGI- 
NEERING CO., Lap., Pollard Street, Manchester. 
Telegrams : “Schiele, Manchester.” Tel. No. 989. 3739 








PD2s+ Collecting 


Onemicat: Works, Manure Worss, Corron Mriia, Siae 
Manvuractorine, Parser MiLis, FLour unag, ee. 
--The Patent. ‘Cyclone 


The Simplest and Most Effective Machine. 
No Motive Power.—No Fire Risk, 





Hy. Simon, Ld., "jm" Manchester. 





mokeless Powder and 
Dynamite Making 
Machinery. 


WERNER, PFLEIDERER & PERKINS, Lap. 
48, Reagent SQUARE, Gray’s Inw Roan, Lowpox, W.0. 


Manchester Office : 18, Victoria Buildings, Deansgate. 








Bristol Offices: 2, Colston Street. 3678 



































a GS burte vent 


» LONDON, W.C. 


Bas 
CARRIAGES, TRAMWAY 


nb, Nelson & (io 7 T 4 


Oe eat nee 
MOTHERWELL. 


bam Cranes, Weaxcahe 

ONORETE MIXERS, STEAM WINCHES 
AND WINDLASSES. 

. WILSON & OO., Lap., Sanpumits, LIVERPOOL. 

ndon Office : 15, Viororia 8r., Westminster, 8, W. 


ry athorn, Davey and Co., 























PUMPING Mat MACHINERY 
or Mines, Water Suppl 


oo pply Irrigation, Drainage and 
DAVEY’S preieneral parpoees. ENGINES AND 


HYDRAULIO PUMPS. 
HYDRAULIO MACHINERY GENERALLY, 
CATALOGUES ON APPLICATION. 

See Illustrated Advertisement, June 15, page 8. 


HIGHEST AWARD, PARIB, 1878. 
(joldsworthy’s Emery, 
Emery Cloth, 
’ Glass Paper. 
Various TYPES FOR « ' 


F ans, 
ALL CLASSES OF. WORK. 


Sturtevant F)ngineering Co. 


75, QUEEN VICTORIA STREET, LONDON. 
Guascow, BEeRin, STOCKHOLM, MILAN, AMSTERDAM. 


vaporative. Condensers, 
JOHN FRASER & SON, 


Millwall Boiler Works, LONDON, 


Adjoining North Greenwich Station, G. ER’ 2750 


Holden & Brooke, Ltd., 


Manufacturers of ; 
The ‘‘SERIUS” INJECTORS, the “ SIRIUS” STEAM 
TRAP, Brooke’s Patent STEAM SEPARATOR, &. ~ 
SIRIUS WORKS, West Gorton, MANCHESTER. 3083 


GOLD MEDAL—Invzentions EXxHIsitioy—AWARDED, 


[eckham’ s Patent Suspended 


WEIGHING MACHINES— BA’ 
ROAD ENGINEERING WORKS COMPANY, Lutrrap, 
London, E.—Hydraulic-Cranes, Grain Elevators, — 
See Illus. Advt., last week, page™12. 


W= R. Du & Gon. 
Turbines, Rice & Floyr Mills. 
C 26, Mark Lanz, Lonpon. 


ranes (AnD TYPES 
Handbook of 


See displ: re Advertisement and “Sea 
ee displa: ve} en 
inery.”—JESSOP & YY 
ae 0 apa pn London), Limrrep, 22, Raden, 0) 
mdon, E. 


W. H Bete, EE  T ceds. 
Patent Gtone Breakers 
And Ore Crushers. = 
Willans’ Patent  Central- 
VALVE ENGINES for ELECTRIC LG 

& “ROBINSON, Laren, 





MANCHESTER. 





























ING and other Purposes. 
e- 91. — WI 8 
ugby, Warwickshire. 


J..* By hee 
_ PATENT 
Refrigerating. M *hinery 
atent Dry Aaa Aa 
700 Machines ‘thea on board ship. 


12503 MACHINES .SUPPLIED, all made at our 
own Works. ae 





















































































Principal—O. H. DE 
DAY Ceo aE in EOH 
CAL ENGINEERING and 


Scrance Deeress. Recogni 
— and Scotch) for t 
urse. 





Parenss, Destens, AND TRADE 


Notice is Hereb 


ANTRONY GEORGE 
Woking, Suricy, has applied fo’ 
, filed in pursuance 
Letters Patent No. 12,357 of 1 
in Exhaust Silencers for Inte: G 
and the ee «< 
Particu! proposed 
forth in the Illustrated Official 
igsued on the 20th June, 1900. a 
Any person or persons may give 
tion & the amendment (on Form G 
Office, 25, Southampton Buildings, 
within one calendar month from the di 
Journal. (Signed) O. 7 ee 
mptro 


o,e ° - 
oyal British Mail Ra 

- HOLLAND. Daily (Sundays 

gervice to the Continent, via HARWICH- 

HOLLAND. Quickest route to Holland and 

toa Germany. 

RESTAURANT OARS to and from the Hoo’ 

HARWICH-ANTWERP route every week-d 
the Ard (Cheapest Continental He 
Brussels, Spa, &. 

From London (Liverpool Street Station) at 8.3 
for the Hook of Holland, and at8.40 p.m. for Ant 

Direct service to Harwich from Scotland, the Né 
and Midlands. Restaurant Car from York. 

COMBINATION TICKETS (Runpreiss Systm 
Oheap Tickets and Tours to nearly all parts of t 
Continent, 

HAMBURG via Harwich by G.S.N. Oo.’s Steame 
“Peregrine” and ‘‘Seamew,” Wednesday an 
Saturdays. 

Particulars of the Continental Traffic Manager. 
Liverpool Stret Station, London, E.O. D 92 


| anata 














TENDERS. 
TO IRON SHIPBUILDERS. 


The SOUTHAMPTON HARBOUR BOARD are 
prepared to receive 


Fistimates, with Drawings and 
Specification, for CONSTRUCTING a small 

STEAM TENDER, to be classed 100 at Lloyd's. 
Further particulars — be obtained on application 

at the Offices of the B , Town Quay, Southampton. 
The lowest or any Offer not necessarily accepted. 


By Order, 
A. H. SKELTON, Clerk. 
Southampton, 23rd June, 1900. D 161 





BOROUGH OF LOWESTOFT. 
ELECTRIC LIGHTING. 
The Corporation are prepared to receive 


enders for :— 
1) METERS (direct current). 
2) CUT-OUTS. 

Specifications and Forms of Tender can be obtained 
from the undersigned on and after the 22nd inst., on 
deposit of Two Guineas for each Specification, re- 
turnable on receipt of a bona fide Tender. 

Specifications may be seen at, but not obtained 
from, the Offices of Mr. W. OC. O. Hawrayxz, 9, Queen 
Street Place, London, E.O. 

Tenders, sealed and endorsed ‘‘ Tender for Meters,” 
and “‘Tender for Out-Outs,” are to be delivered at 
the Offices of the undersigned not later than Twelve 
o'clock Noon on the 8rd July, 1900. D 146 

R. BEATTIE NICHOLSON, 
Town Olerk. 


COUNTY BOROUGH OF CARDIFF. 
TRAMWAY STEEL RAILS, &c. 
The Corporation of Cardiff is prepared to receive 


F[Tenders for the Manufacture 


and SUPPLY of about 1000 tons of STEEL 
TRAMWAY RAILS; also for ome fen Soleplates, 
Tie Bars, Bolte and Nuts, Points and Orossings, Drain 
Raiis, Copper Rail Bonds, &c. 

Drawings, Specification and Bills of Quantities may 
be inspected at the Office of Mr. W. Harpur, M.LO.E., 
Borough Engineer, Town Hall, Uardiff, on and after 
Monday, July 2nd, 1900, and copies of same may be 
obtained upon deposit of Three Guineas, which will 
be returned on receipt of a bona fide Tender. 

Sealed Tenders, endorsed in accordance with the 
Bill of Quantities, to be delivered at my Office on or 
before Thursday, July 12th, 1900, 

The Corporation does not bind itself to accept the 
lowest or any Tender. 

By Order, 
J. L. WHEATLEY, Town Clerk, 

Town Hall, Cardiff, 26th June, 1900. D191 


OOALVILLE URBAN DISTRICT VOUNOCIL. 
TO WELL SINKERS AND BORING CONTRACTORS. 


The Coalville Urban District Council are prepared to 
receive 


[lenders for Sinking a Well, 


and principally 24 in. inside lining, and Other 
WORKS near Coalville, Leicestershfre. 

Drawings may be seen, and Conditions, Specification 
and Quantities obtained, from the Engineer, Mr. J. B. 
Everarp, M. Inst. C.E., 6, Millstone Lane, Leicester, 
on the payment of the sum of One Guinea, which will 
be returned on the receipt of a bona fide Tender, and 
‘of the Conditions, Specification and priced Quantities. 

ied Tenders, upon the forms supplied, to be sent 
p this Office a inter med o'clock in the morning 

Tuesday, the 1 of 1900, addressed to 
the Obainman of the Water Comet ttee, and endorsed 
“ Teuder for Well, &.” 

The Council do not bind themselves to accept the 
lowest or any Tender. 

THOS. JESSON 
: 2 Clerk to the Council. 
District Council Offices, Qoalville, . 
23rd June, 1900, D 155 


— Ee ee . 7 











CITY OF LEEDS." 
TO CONTRACTORS. 
EXTENSION OF TIME. 
mways Committee of the Leeds Corporation 
Y asummnael 


receive. 
ders for Raising and 
ENDING the Hunslet Oar Sheds. 
“may be obtained at the Cliy Hngineer’s 
may ts) er’s 
nicipal Build Leeds. 4 
t of £2 must accompany each ication, 
i be returned on receipt of a 


endorsed ‘‘Tender for Extension of Hunslet 
” must be received at the Town Olerk’s 
later than Ten a.m. July 2nd. 
poration do not bind themselves to accept 


or any Tender. D 152 


CITY OF LEEDS. 
EXTENSION OF TIME. 
ONFOUNDERS, SMITHS AND ROOF 
BUILDERS. 





vays Committee of the Leeds Corporation 
are prepared to receive 
ers for the Necessary 
INWORK in connection with the Raising 
ion of the Hunslet Car Sheds, 
ions, with Forms of Tender and General 
may be obtained at the City Engineer’s 
cipal Buildings, Leeds. 
of £2 must accompany each a! 
be returned on receipt of a 


indorsed ‘‘ Tender for Ironwork for Hunslet 
must be received at the Town Olerk’s 
ter than Ten a.m. July 2nd. 
boration do not bind themselves to accept 
br any Tender. D 153 


CITY OF LEEDS. 
OILERMAKERS AND ENGINEERS. 

ays Committee of the Leeds Corporation 
are prepared to receive 

rs for Supplying and 


G TWO, FOUR or SIX STEEL BOILERS 
b type) at the Generating Station, Crown 


lication 
mas 





Jide | Office of 


COUNTY BOROUGH OF CROYDON. 
_OROYDON CORPORATION. TRAMWAYS. 
Notice is Hereby Given, that the Council are prepared 
to receive 


nders forthe Reconstruction 


of the present TRAMWAY TRACK and the 
CONSTRUCTION of new TRAMWAYS and PAVING 
of ROADS. 

Tenders will be received only from persons who have 
executed similar works, and particulars of such 
executed works must be sent in along with Tender. 

Drawings and Specifications may be obtained at the 
Town Olerk, Town Hall, Croydon, on and 
after Tuesday, June 25th, 1900, on receipt of Ten 
Pounds (£10) in Bank of England Notes or Gold, 
which will be returned on receipt of a bona 
Tender and the return of the documents, with the 
Bills of Quantities fully priced and moneyed out, 
provided the Tender is not withdrawn. 

All particulars of the work can be obtained at the 
Office of the Engineer, Mr. E. W. Monkuovuss, 14, Old 
Queen Street, Westminster. 

Sealed Tenders, addressed to the Town Clerk, Town 
Hall, Croydon, and endorsed ‘Tender for Tramways, 
Contract No. 1,” must be delivered at the Town 
Clerk’s Office not later than Twelve Noon on Tuesday, 
the 10th July, 1900. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

By Order, 
E. MAWDESLEY, 

Town Hall, Croydon, 


Town Clerk, 
20th June, 1900. D211 
COUNTY BOROUGH OF BIRKENHEAD. 


TRAMWAYS. 


7 





Contract No. 5. 


The Corporation of Birkenhead are prepared to receive 


[lenders for Constructing and 

ERECTING a new CAR SHED in connec- 
tion with the electric tramways, in Laird Street, 
Birkenhead. 

Plans, Specifications and Particulars, with the Form 
of Oontract, can be seen, and Bills of Quantities and 
Forms of Tender obtained, on application at the Office 
of Mr. CHARLES Browsrines, A.M. Inst. C.E., Borough 
Engineer and Surveyor, Town Hall, Birkenhead, upon 
deposit of a sum of £3 3s., which will be returned upon 
receipt by the Corporation of a bona fide Tender. 

In the event of a Tender being accepted, the Con- 
tractors will be required to execute the formal Contract 





ons, with Forms of Tender and General 
may be obtained at the City Engineer's 
cipal Buildings, Leeds. 

of Two Guineas must accompany each 
eam will be returned on receipt of a 

ler. 

ndorsed ‘‘Tender for Boilers,” must be 
ibe Town” Olerk’s Office not later than 


W 9th. 
tion do not bind themselves to accept 
any Tender. D 154 


S VALLEY WATER BOARD. 
LONG NEWTON RESERVOIR.—Conrract No, 18, 
TO CONTRAOTORS, 


The Tees Valley Water Board “Gems to receive 
enders from Competent 
we willing to enter into a Contract for the 

CONSTRUCTION of aSERVICE RESERVOIR to hold 

190 million gallons, with the necessary Inlet, Outlet, 

Washout and Overflow Arrangements, Short Mains 

connecting to the existing Mains of the rd, and 

for other Works described in the Bills of Quantities. 

The Drawings may be seen, and Specification and 
Bills of Quantities obtained, either here or at the Office 
of the Engineer, Mr. JAMES MANSERGH, 5, Victoria 
Street, Westminster, on or after Noon of Friday, the 
22nd day of June instant, on the deposit of a cheque 
for £20, which will be returned after the receipt of a 
bona fidé Tender with the Bills of Quantities fully 
Wey cpaibaittan ‘tab geatlianens 

rly application for particu is necessary, as 
only a limited number will be given out. 

Sealed Tenders, addressed to me and endorsed 
**Tender for Long Newton Reservoir, Contract No. 18,” 
are to be delivered at my Office (post paid) at or before 
Noon of Saturday, the 14th day of July next. 

The Board do not bind themselves to accept the 
lowest or any Tender. 

D. D. WILSON, 


(Signed) 
Water Board Offices, General Manager. 
Middlesbrough, 19th June, 1900. Di 


EXTENSION OF TIME. 
OITY OF HULL 
TO BRIDGE BUILDERS, CONTRACTORS AND 
OTHERS. 
The Corporation are prepared t9 receive 


(['enders for the Construction 


of a BASCULE BRIDGE over the River Hull, 
at Scott Street, with QUAY WALLS, APPROACHES 
and SUBWayY. 

The Work will be let in two Contracts, viz. :— 

Contract No. 1.—QUAY WAL! AND AP- 
PROAOHES.—This Contract comprises the construc- 
tion of about 70 lineal yards quay walls of concrete, 
with brick facing on pile foundation, approach roads, 
and an 8 ft. cast-iron subway, 38 yards long under 
the River Hull. 

Contract No, 2.—STEEL WORK, &c.—This Con- 
tract comprises screw piles, fender piles, stee) work, 
decking, &c., of Bascule Bridge, 35 ft. wide, and 40 ft. 
clear opening, short appr spans, and hydraulic 


machinery. 
tions, with Quantities, also 





51 








ry 

Copies of both Speci 
blue prints of the Subway in Contract No. 1, and of 
all the work in Con No. be obtained of 
the und ed, 1 wi 


A. E. WHITE, M. Inst. 0.E., 
Town Hi 
Hall, Hull, 


prepared by the Town Clerk for the due execution of 
the work, and also together with two approved sureties 
to execute a bond or other security for the due and 
faithful performance of the Contract. 

Tenders, which must be on the printed form supplied, 
sealed and endorsed ‘‘ Tender for Oar Shed,” must 
reach me not later than Five o’clock in the afternoon 
of Tuesday, the 24th July, 1900. 

The Corporation do not bind themselves to accept 
the lowest or any Tender, and will not make any 
allowance for or towards the expense of the parties 
tendering. 

By Order. 
ALFRED GILL, Town Clerk. 

Town Hall, Birkenhead, 

22nd June, 1900. D 150 


is nders are Invited for 
SUPPLY and DELIVERY (but not i 
a LIME-MIXING PLANT, together with DAalayer 
HOIST, &. Deer G, See Wee, and 8 ecifications 
uta teml ae ee 
ma 

the h Engineer's Office, Salford. 3 

rs, endorsed ‘ Lime-mixing Plan 
addressed to Chairman of the River Consery, 
Committee, must be delivered to me at this fay 
Hall, not later than Four p.m. on Wednesday, July 


11th, 1900. 

L. CO. EVANS, 
Town Clerk, 
Dig 


Town Hall, Salford, 
22nd June, 1900. 


EAST INDIAN RAILWAY. 
The East Indian Railway Company is prepared to _ 
receiv re 





(Tenders for the Supply at” 


cu lding Composit for ange FOUNDRY, p, 
oulding Com: ion, Ferro-manganese, Pig. 4 
Silica Paint and Silica Sand), | 
on the Terms and Conditions indicated in the Specif- _ 
cation, to be seen at the Company’s Offices. a 
Tenders are to be sent to the Secretary, marked 
‘Tender for Steel Foundry Materials,” not later than 
One o’clock p.m. on Wednesday, the 11th day of 
July proximo. ‘ 
The Company reserves to itself the right to divide 
i order, beeodi Sotipe he goa without oy 4 
@ reason, oes no itself to : 
lowest or any Tender. ee : 
For each tion a fee of £1 1¢. is charged, ~ 
which cannot under any circumstances be return 


er, 
C. W. YOUNG, Officiating Secretary. 
Nicholas Lane, London, E.O., 
28th June, 1900. D 2g 


EAST INDIAN RAILWAY. 
The East Indian Railway Company is prepared to 
receiv: 


f['enders for the Supply and 


DELIVERY of :— 
gy SOE, 
as per Specification to seen at the Company's 
Offices. 


Tenders are to be sent to the Secretary, marked 
‘Tender for Fire Bricks,” not later than One o'clock 
p.m. on Wednesday, the 11th day of July prox. 

The Company reserves to itself the nght to divide 
the order, to decline mg? Tender without 
ing a reason, and does not bind itself to accept 
lowest or any Tender. 

For each Specification a fee of £1 1s. is 
which By Onde under any circumstances be re’ 

er, 
0. W. YOUNG, Officiating Secretary. 

Nicholas Lane, London, E.C., 

28th June, 1900. __._ D9 
leat aaneenatihduanial 


APPOINTMENTS OPEN, 





~ 











LANCASHIRE ASYLUMS BOARD. 
WHITTINGHAM ASYLUM DRAINAGE, &c. 
The Oommittee of Visitors are prepared to receive 


([\endersforthe Re-construction 


of the DRAINAGE and for the CONSTRUCTION 
of SEWAGE DISPOSAL. WORKS at the County 
Asylum, Whittingham (near Preston), Lan ire, 
including 8200 yards of Stoneware Pipes, from 4 in. 
to 6 in. in diameter; 5300 yards of Ooated Cast-iron 
Pipes, 8 in. to 6 in. in diameter; Vent Pipes, Man- 
holes, &. 

The Drawings may now be seen at the Office of the 
North-Eastern Sanitary Inspection Association, 2, 
Neville Street, Newcastle-on-Tyne ; or at the Count; 
Offices, Preston ; and copies of the Specification, Bill 
of Quantities and Form of Tender may be obtained at 
either Office on payment of £5, which will be returned 
on receipt by the Committee of a bona jide Tender. 

An Engineer will meet Contractors on the ground 
on the arrival of the Nine a.m. train from Preston (to 
Grimsargh, where the Asylum train will be found 
wang on Friday, the 6th July. 

Tenders on the prescribed form, together with the 
Specification and Bill of Quantites, all enclosed in a 
sealed envelope, endorsed *‘ Tender for Drainage, &c., 
Works, Whittingham,” must be lodged with the 
undersigned not later than Twelve Noon on Monday, 
30th July next. 

The Committee do not bind themselves to accept 
the lowest or any Tender. 

J. P. MUSPRATT, 
Clerk to the Committee of Visitors. 

County Offices, Preston, 26th June, 1900. D 192 


URBAN DISTRICT COUNCIL OF GRAYS 
THURROCK. 





ELECTRIC LIGHTING. 


The Council are prepared to receive 


f['enders for the Supply, De- 


LIVERY and ERECTION of the following 
WORK in connection with the Electric Lighting of 
the District. 

Section A.—Two Lancashire Boilers and Pipework, 

Section B.—Two 100-Kilowatt Steam Dynamos, with 

Boosters and Balancer. 

Section C,—Fuel Economiser. 

Sgecrion D.—Switchboards. 

Secrion E,—Battery. 

Section F.—Travelling Crane. 

Section G.—Mains and Street Lamp Fittings. : 
Copies of any of the above Specifications, with 

Tender Form, Drawings and General Conditions, can 

be obtained on and after Monday, July 2nd, at the 

Offices of Messrs. Presce & CarpEW, 13, Queen Anne’s 


Gate, Westminster, S.W., upon payment of One re 


Guinea for each Section, to be returned on receipt of 
a bona fide Tender. 

Tenders, enclosed in a sealed envelope, addressed to 
“The Clerk,” Grays Thurrock Urban istrict Council, 
and endorsed on the outside “Electric Lighting, 
Tender for Sections,” must be delivered at the 
Clerk’s Office, Council Offices, Grays Thurrock, on or 
before Noon of Thursday, August 9th, 1900. 

The Council do not bi emselves to accept the 
lowest or any Tender. 


By r, 
CHARLES E. HATTEN. 





25th Fane, 1000. 





COUNTY BOROUGH OF DERBY. 
MUNICIPAL TECHNICAL COLLEGE. 
The Technical Education Committee of the Corporation 


invite 
A pplications for the following 
POSTS :— 

(1) LEOTURER and DEMONSTRATOR in Mechanical 
Engineering. Salary, £150 per annum. 

(2) LECTURER and DEMONSTRATOR in Physics 
and Electrical Engineering. Salary, £150 per 
annum. q 

Forms of application, which should be returned nob 
later than Monday, July 9th, may be obtained from 
the PRINCIPAL. Dw 


BOROUGH OF SCARBOROUGH. 


APPOINTMENT OF RESIDENT ENGINEER TO NEW 
MARINE DRIVE AND SEA WALL EXTENSIONS. 


The Corporation of Scarborough invite 


A Pplications for the Appoint- | 


MENT of RESIDENT ENGINEER, to super 
vise the construction of the Scarborough New Marine — 

ive. { 
The person appointed will be required to undertake . 
the direct supervision of the whole of the works COD 
nected with the Marine Drive and Sea Wall, now in 
course of construction round the base of the 

, from the Foreshore Road in the North Bay to ~ 
the East Pier in the South Bay, Scarborough. 

The salary paid will be £300 per annum, p®, 





monthly. , e 
Preference will be given to Candidates who have. 
had experience in the construction of similar works. 4 
A ns, stating age, qualifications, and accom 
ied by not more than three testimonials, to ’ 
‘orwarded to me not later than Twelve o'clock Noom ~ 
n Wednesday, the 11th July next. : : 
Ms Farther particulars wing A obtained on application 4 


D, ARTHUR a ae 
Scarborough, own D106. 


to me, 


Town Hall, 
2istJune, 1900.00 2 
MUNICIPAL TECHNICAL INSTITUTE © 
PORTSMOUTH. “f 


LECTURER IN ENGINEERING. 
The Committee invite ag 4 
Position > 


A Pplications for the 
of LECTURER in oe and Mechantetl i 
Engineering. Salary £130, ri yy annual | a 
ments of £10 to £150.—A pplications must be forw wits 
the Principal on or before July 19th, from = — 

particulars regarding the appoint 
H. E. CURTIS, Secretary. | 


orthampton -1 nstitute,) 
Appointment #5 
ment, SENIOB 
. mmenci 
pio ticulars pe tl 
f lication, WHIGe 
eA a en 
of the Institute, or fror 3 
X WALMSLEY, Princip 





may be obtained. 











JUNE 29, . 




















ae REe ie ae 
‘THE JOHNSON-LUNDELL ELECTRIC TRACTION 
CO., Lrp. — 








Caprrat £300,000. 








GENERAL MANAGER. 





The Directors are prepared to receive 





Plant,» oe 
3 Toe, pplications for the above 
Ys July q position. ‘The qualifications required are :— 





1. Must have filled a similar position in an 
Electric Traction Company. 





Dlerk. 















A See we to 


of Electrical 


pone ne 
THE ‘‘ PRACTICAL ‘ENGINEER ” ELECTRICAL| © 


POCKET-BOOK. Price 1s. cloth; 1s. 6d. leather (gilt), with elastic band, postage 2d. 





THE 


every Friday. Price 2d. 
seiioatan 64 copy of the Practical Engineer ELEctRIcAL 


“PRACTICAL ENGINEER.” 


Subscription 108. per annum, i pow free to any address, at home or abroad, 
Pooxet-Boox. 


Pu blished|! 


THE TECHNICAL PUBLISHING Seow LTD., 31, Whitworth Street, MANOHESTER, and all Booksellers. 





The BELFAST HARBOUR COMMISSIONERS 


Reauire a thoroughly Qualified 


CLERK. OF WORKS to superintend the contract 
works in connection with the widening of the entrance 
of pyaten Dock, Belfas' 

Applications, ‘stating age, present and previous 
employment and wages expected, with ies of 














> m . Must be well up im supervision ot the | testimonials, to be addressed to the SECRETARY, 
estimating department of an Electric} Harbour Office, and sent in or before the 2nd proximo. 
Traction Business. 142 
_ ‘ 3. One —_ xo ™ negotiating mf orders and The BELFAST HARBOUR COMMISSIONERS 
7 at een 36, eae Pe equire a Draughtsman 
Liberal salary and remuneration to an exceptional accustomed to taking out quantities, and who 
man. is re warms * =~ sow = pagar of .e ecprin 
iol : ‘ ‘ engineer's office. e salary wi after the rate o 
oo Applications to be made in writing to ae r annum, and the engagement will be a 
Specifi- mont one. 
LEONARD W. HOLMES, aly een ge none ase, ava ber B ati 
m: employment, wii copies of testimonials, to 
a 17, Soho Square, London, W. dls addressed to the SEORETARY, Harbour Office, and 
————————— if 2 D + 
day of THE GLASGOW AER a geasoomAND sent in on or before the 2nd proximo, 148 
i TECHNICA 
fom. W anted, Technical Manager 
ept the licadiane ar are Invited for for lar nme tube works; must be energetic, 
pp well up in on ern weldless tube making, 
h the POST of ASSISTANT LECTURER in the | organizer, and accustomed to management of men. 
red, Department of Mechanics and Applied Mathematics. | State if used to general engineering and electrical 
oe to Pree prie in September. 'Y, £80 per} work. Applications must state age, experience, re- 
tary. lications to be sent to Mr. JOHN'G. ferences, salary, and when disengaged.—Keplies (to be 
a NGBOT! M, 38, Bath Street, Glasgow, not Ros treated ag confidential), to be sent to K., care of 
Da than Tuesday, July 10th, D 174] Anperson’s Advertising Agency, 14, Cockspur Street, 
EAST INDIAN RAILWAY. pain cbaaramee tre 
red to JUNIOR ENGINEERS. orks Manager and Chief 
ENGIN. Ww ertak 
and The Directors of the East ast, Indian Railway Company | vision of pc a bo pte rer gy 
are prepared to receive po etre end Lene pe or eeate — construction 
of machinery and general engineering on modern 
apany’s Applications (by letter only ) principles. State age, experience and salary required, 
for THREE APPOINTMENTS as JUNIOR | which would be progrueaive: —Apply, first $ instance by 
marked ENGINEERS. letter, to W. B. BROWN & OO. (Bankhall), at 
o’dlodk Applicants must not be more than 26 years of age, | Globe Works, Bankhall, Liverpool. 102 
and must have — with credit er iecin ares 
. ears’ course of training at a recognis: neering 
Poste: boll e, and must have had thereafter two years’ M anag er Wanted, for large 


fhe experience in practical work. 
pt rms:—A four years’ engagement and first-class 
free passage to India. 

Salary:—From Rupees 800 to Rupees 450 per 
calendar month, according to qualifications. 
Compensation for low exchange will also be granted 





ary. in each case, subject, however, to revision from time 
D219 to time should the Secretary of State for India so 
—— require. For the present it is given on the following 
terms:—To one half of the salary is added a sum 
(fixed quarterly by the Government of India) . 
ili mately sufficient to enable a servant to remit that 
‘ ~oy mt to England, if he wishes to do so, at 1s, 6d. 
e Rupee. 
The applicants selected will be required to pass a 
ti ical examination by the Company’s Consulting 
allow Physician before appointment. 
< Letters of application, marked “‘ Junior Engineer,” 
ying with copies (not originals) of bo para 7a accom- 
gol by a medical certificate of fitness for residence 
nical in India, should be addressed to the Secretary not 
aa later than i 14th July, 1900. 
>hysi y Order, 
fa en 0. W. YOUNG, Officiating Secretary. 
pe East Indian Railway Company, Nicholas iene, 
ed tiek London, E.0,, 14th June, 1900, 
‘= THE HARTLEPOOL PORT AND HARBOUR 
le COMMISSIONERS intend to proceed to the 
A ppointment of an Engineer 
) NEW and SEORETARY, at a salary of £400 per 
ONS. annum. The person appointed will be required to 


devote the whole of his a to the duties of those 
offices, and, before entering n such offices, to give 








ie -e ne tnllieiciadnat lamp factory ; 
thorough knowled, age of lamp-making as well as capacity 
for organizing an ip large number of workers 
indispensable.—Reply, ANODE, care of Warson’s, 
150, Fleet Street, E.O. D 223 


Manager Wanted for Engi- 


neering Magen doing principally light class 
of work. . Salary reas ply, in writing, stating 
full particulars, “4 "SOHN PA’ ISON, Writer, 23, Moss 
Street, Paisley. D 149 


orks Manager Required 


for works employing 800 to 400 men; high- 
class engines and general engineering. —Aaddress, 
stating age, experience and salary required, D 187, 
Offices of ENGINEERING. D 187 


Wanted, an Experienced 


ENGINEERING DRAUGHTSMAN and 
SURVEYOR, accustomed to the preparation of draw- 
ings and plans pra yg in railway girder bridges and 
other works. Salary, £2 10s. per week.—Apply, by 











116 | letter only, stating age and oe . copies of 


recent testimonials, to Mr. C. W. OSMAN, & C, 
Railway, 84, Tooley Street, London Bridge, 8. E D 224 


Experienced Draughtsman 
KEQUIRED for general steam fittings, One 
able to undertake correspondence preferred. Salary, 
£3 per week. — Address, stating experience D 202, 
care of W. H. Smita & Son, Advertising Agente, 
Manchester. 























int- Team or the faithful execution 
caper Applications, endorsed. “Engineer,” giving age, W anted, a Draughtsman for 
arine = fications and sage on sg of present employment, a large steel works; one accustomed to 
ertake accompanied by copies of not more three | buildings, structural ironwork, &. State age, experi- 
mye: aa testimonials, fe be sent to the undersigned not | ence and salary required. —Address, D 181, Offices of 
oy r than Monday, the 23rd J uly next. It is essential | ENGINEERING. D181 
Canti wn speed should have had experience in sea and 
works. ba 
Bay to Canvassing, either directly or indireetly, will be Wanted, several Experienced 
sable Considered a diequelidasies. DRAUGHTSMEN for heavy machine tool 
ay HERBERT BELK, work, by large manufacturer in Ditisseldorf-on-Rhine. 
have Solicitor, West Hartlepool, —Apply, by letter, stating age, experience, salary re- 
Ae. is Law Olerk to the Commissioners. | quired and when disengaged, to H. WEDEKIND, 158, 
: 26th June, 1900, D 179} Fenchurch Street, E.C. D 144 
to be ° 
oS BLAST FURNAOE MANAGER. [ughtsmen (Senior and 
E The NOR Junior) REQUIRED in a London engineer's 
ication | i w Middlesbrough — gy Liwirap, office, with Rtas of heating by prgeen or hot 
e a — __ Nine to Four ; Saturdays, Nine to One. 
a ery ices of a Thoroughly —Sta es required, experience, age, &c.. by letter 
. 6 - experienced MAN to take charge of their blast only, _ ENGINEER. 81, Rochester Row, §.W. D209 
Bf. ope Preference will be given to a man who ] 
UTE | pA gin! § technical training. A beral salary willbe Wanted, a Good Mechanica 
fa ns (whic! rea confi- M 
reterence, ‘thouki fe med qualifications and giving | furnace, icity soll aie lonathcy prection..-adlhees, 
MANAGING DIRECTO x co PY eee Or ee boi bow Sm gg and salary required, D 86, Ooms ot 
: ; A 
tion | a a n| Dmaughtsman (Temporary), 
re : € mm ediately, a WANTED, for sewerage and waterworks 





ENGINEERING ASSISTANT for vi 
qramwaye. Must be expert surveyor, leveller and 
ugbtsman. Preference given to Oandidate havin 
pole in Electric Traction, preparation of S 

tions, Quantities, and Saperintendence of Track 
Construction, Electric Equipment, &. Salary, £130 









1@, | Writing 
ications, stati 
nen ee employment, nocompenied 1 Ba tarmape free a phen 





testimonials, to be lodged with JOHN YOUNG, . z, 


‘own pown Surv eyor, Ayr, by 5th y Beh duly, 


Merger Wanted, 1, for a as Crank |. 


and Forge 3 must 
with bo 
'GINEERING, ae, |) 






> 8nd up-to-date man,— 
D 167, Offices of Exommmnan 






a 
eae oe 





drawings.—Address, D 200, Offices of ENGINEERING, 


anted, an Assistant 
DRAUGHTSMAN experienced in bridge, 

roof, and general engineering, and able to take out 
oe must er can = Airey: oie — 8 
and wage req and when at liberty, 4 
Offices of ENGINEERING. D 8&4 


anted, in the London Office 








good | WATER TRUSTE 


-) unior Draughtsman Wanted, 


immediately, in mechanical engineer's office in 
London ; smart and willing to make himself useful ; 

nist be neat and quick tracer. State age, experience 
and salary.—Address, D 183, Offices of ENGINEERING, 


A ssistant Works Manager| 1 

WANTED by a large firm of engineers; must 
in the latest worksho tice ; 
to the right man.—Address, 168, 
Omiees of ENGINERRING. D 168 


‘Wanted, a Smart, Quick and 


ENERGETIO MAN for the office in 
engineering works as order and invoice clerk ; he 
uired to attend to orders received, to book them 
— in the works, and see to all correspondence relating 
to same; also to eet | invoices sent out smartly af! 
despatch of goods, &c.—Address, stating age, ex 
ence, salary required, D 109, Offices of 
Wanted. 


lerk of Works 
Experience with building contractors 
Must have good knowledge of piece-work prices 
building trades.—A Appl by letter, to the BRIDGE- 
Bridgewater Offices, W: 
near Bolton. 147 


(‘lerk Required in Engineering |“ 


Works in London ; must have good knoWl 
and be prior 





- Poco ae sags u 
beral salary pai aia 











of book-keeping, write a’ good hand, 


of making out invoices. — Address, stating wages 
mired, age, and give reference, D 157, ices of 
ENGINEERING. D157 





oreman Boilermaker 


WANTED by large engineering commen ed 
are about to extend their works; must be 
good timekeeper, and in touch with the latest methode 
= roduction.—Address, with full particulars, D 
ices of ENGINEERING. Died 


Wanted, for large Engineering 


Works in the Midlands, first-clasé ore used 








to setting work and fixing prices for au and 
capstan lathes.—Address, stating age, and 
salary required, D 199, Offices of 
HK ngineer Pupils.— tical 
Engineer TAKES two or three to study 
under his constant supervision. He M.A, (in 
thematics and Mechanics) and B.8c. Univ. of 
Lond, Monthly terms.—Address, J. B ny ay 


Exchange, Manchester. 


Hygincering Pupil. we , wale 

- atta Beng chat age or a 

fac! types 

en; eng oe moderate Premiuen areas nn" 
ces of ENGINEERING. 








SITUATIONS WANTED, 





° 9 e 
ichardson’s Engineers’ 

AGENCY.—Firms wishing To ENeagx Works 

rs, Mechanical, Civil or way Engineers, 
Draughtsmen, Naval Architects, Men to take charge 
of Plant, &., and others, are informed that the under- 
signed ALWAYS HAVE & large number of first-class MEN 
- their Books WANTING ENGAGEMENTS, No ate 
to employers. Strict confidence o 
RICHARDSON’S ENa@INgERs’ hg hase Taperial 
Buildings, Ludgate Circus, London, E, 3687 


ichardsons,—Civil Engi- 

NEERS.—We have large number of geritlemen 

on our Books REQUIRING ENGAGEMENTS a8 such in every 

— of the profession.—Apply, receeate “ 
above 


ichardsons. -— Manage rs and 
ASSISTANT WORKS MANAG We have 

large number of highly-recommended and experienced 
GENTLEMEN on our Books DESIRING APPOINTMENTS as 
such.—Address, in confidence, as above. D 57 


ichardsons. —Draughtsmen. 
—We have large number of specially good 
branch and department of the ‘the Engloeerng, Shipbuld a7 
rancn a ’ 
me and nas and Steel trades. “i ana ua tt 
ly, a8 above. 


ichardsons. — Mechanical 
ENGINEERS.—We have large number of ex- 
perienced mzn, holding Board of ie ce; 
others on our Books REQUIRING PosrITIONS of er or 
to take charge of Boilers and run Machin 
Factories, Electric and Pumping Stations, &. Apply, 
confidentially, as above. 
ichardsons.—F oremen.—W e 
have large number of competent men on our 


books REQUIRING EMPLOYMENT as such.—Apply, confi- 
dentially, as above. D 60 

















and with bis and Lyre met 
ice ex 


{Mix ER 
Sara 


n | Bagel ishman (45 years 7 


United Stat durin geno mn eo 
still sa Sai position of general 
in Mgland Cx ig works, is OPEN a 
i land.—Communications care of W. W ; 
The , Mumbles, R.S.0., Glamorgan. ; 


Exgineer (82) whoandalalin 
from a Government Sains 


and wo) 
frag "th anal menue =) bea 
mie 








ity ; single and of zoe 
' papers and 
Address, D 168, Offices of Eva 


Hyngineer, a chorea ex- 
perience in poe fi pers, ra now: situated 
See se ae = metas firms in U.S 
ESTRES POSTTION in, 
8 me hed Zak rain for electric 
| Gataatee. ity.—Address, in pe 


Cedars Road, Beckenham, Kent, 
ay 








Mechanical Engineer 


WANTS ning re g. Fee pf mo 
or or take 





Address, DIT, mas cal a tion 
ress, ’ 
echanical Engineer, 
Russian, years’ >) 
ep gy mae in arog seomernlade em: 
F., 210, Amesbury Avenue, Hill, hu sos 





(2s and Oil Faiginth- a 
ie, WISHES lars 


the trade, WISHES BE 
—Address, D 211, Offices of En 
1g See (24) Desires Bitae. 
> six ks, 
anyone peed teehee 





perpen 
A Suna on in firm with ‘ 
, Offices of ENGINEERING. : i 


Engineer Requires Position as 
responsible ible position; 10y ced exported ne, 
neering, RITOHIN ER, 


motor cars and 3 
48, Quernmore Rood, Green, N. 


Wanted, by a Young Man, 
SITUATION as assistant to poe five — 
ra, ng drawing ofc, with large marine engine 

focluding, drawing o with two peach ny has 

to works managers. 

nee engineering a nig peutheod : 
—— _preterred.—Addrese, D of ie 


D2ughtsman or Engineer to 


Works (30), experienced in cement, brick and 
general engineering ; + oats 


er nee work 
factory ‘references ; {ealry bee any tae 
Address, D 220, Oniose of 








ast 





its 





raughtsman (22), just com- 
let ear with leading 
makers, DES RES REE RE- NGAGEMENT. 

=m i" 
Srosllent references ve, TO seein Fuificate. eerie 4 
D 130, Offices of ENGINEERING. 


=) Wanted, Situation as Junior 


Draughtsman, or other suitable bs 
technical training ; = ears’ wor and di te 
ress, A. O, G., 
D1 





office ‘experience; ears.—. 
19, Elgin, privcamed Sy London, W. 


“Young Englishman, educated _ 


in France, king English, French, Spanish, 

well up in pment an douvier; drawin, “gen: 

iret es.--M, DOSSETT, care of Berrs & Cont, 
hart Road, City Road, #.C. Dr 


if WV ante. Appointed in 


Bm psi Barger Rm Bongo = vibe ron 
ee bd 
ig processes, é 
met 1" 2 in. by 10 in, algo. fo for cahigeg: iC. 
» 19, St. Leonard’s Terrace, Chelsea. D 186 











auted; Situation by a 
se a onente a 


or disinaere) 
—Address, 3° 176, Ottions of ENGINEERING, 





Pichardsons.—General.—We 


OB ec 2 vom Aatong a number of ‘tlemen 
qual ns a8 inspectors, con 
pears and = lic works a meemtnneian ae surveyors, 
ravellers, minin “— rs and 

home or be nfidential correspondence Sd 
vited.— Address, Messrs. RICHARDSO: Enermpsrs’ 
Aczncy, 65, Imperial Buildings, Ludgate Circus, 
London, E.C. Dél1 


PARTNERSHIPS. 
anaging Partner Wanted, 


[ot gn cid-copalitehed eng ineoring. Samteen fe 
Scotland. He ike capa uber 
be able to provide £8500 pay ty 

preach Ma 











C ommercial Manager.— 
Gentleman, educated bs of good onsres, 


sn, oS Bal Saat tm | etn or tga ee as 
mi 0: e ’ com 
oF pe accurate and q 1 sete hos may have a ‘ a; "conversant pect cm 
Salary required, and ig ou State Aadreos, 198, 
and give par previous capita ‘ eoqala aaa 7 





' . Partnerships, Continued on page 91, 


For Continuation of Small 








<a rina| Advertisements see Jw 4, 
a, 92 and 98. i : 














4 








THe 


New Explosives Company, Ld. 


ESTABLISHED 1865. 


75, Queen Victoria St., London, E.C. 
(WORKS—STOWMARKET) 


MANUFACTURERS OF GUN COTTON, 
CORDITE, DYNAMITE, GELIGNITE, BLASTING 
GELATINE, GELATINE DYNAMITES, 
DETONATORS, FUSES, and every description 
of MODERN EXPLOSIVES for NAVAL, 
MILITARY, BLASTING and MIN MINING PURPOSES. 


Contractors to the B British and Foreign malta ys 
Agents required in , the United Kingdom and PP noch 


w. c. Bagnall, 1a., 


STAFFORD, 


Locomotives 


OF ALL DESCRIPTIONS. 


New Departure in Small Locomotives. First-class 
Engines at low prices, giving best resulte with 
coal, wood, or oil as fuel. 


Portable ge 8, » Zipping —— ans ges — 
way Veloci 


ease eaves a Pragee ne WAYS. 


Telegrams: “ BRATTICE.” 
Nat, Tel. No. 146. 





MAKERS OF 





WIDOWFIELD, 
5, BUTE ORESCENT, 
CAHRDIE§". 


BULL'S METAL & MELLOD C0. 


RecisTERED OFFicEs 
Leadenhall Y, Chambers, $8 8t. jt. Mary Axe, Londen, BO. 


BULL'S METAL Propellers ag Pump 
preseteten. | Condenser Staysand Plates, &c. 


neta 
Sheets, Valves, &o. 


WHITE M CTALS. yo abbitt's, Plastic, &. 


THOMAS SHANKS & CO. 


JOHNSTONE, near GLASGOW, 


— BOLE MAKERS OF — 


SCREWING AND TURNING MACHINES, 
BARROW’S RECENT PATENTS 
And ‘other GREAT IMPROVEMENTS to Date. 
EIGHT SIZES— 

14 in., 2in., 2 in., 8 in:, 8 in., 4} in., 5h in., & 6} in. 
BOLT SCREWERS ONLY, lLin., l}in., 2hin., & 3}1n. 


POR OTHER MACHINES, SEE ILLUSTRATED ADVT., FIRST 
ISSUE IN EACH MONTH. 3436 


BLAKE » KNOWLES’ 


Steam Pump Works, Ld., 
179, QUEEN VICTORIA ST., E.C. 


PUMPS 


FOR ALL 


Services 


AND FOR ALL 


Duties. 


See our Full Page Advertisement ! 

















Gatalogues Sent on Application. | 





ASBESTOS: 


PATENT SHEET FIRE-FELT 


For Lining BULKHEADS, CABINS, &c., of STEAMERS, RAILWAY 
CARRIAGES, COLD STORES, &c., &c. 


Wit. NWOT “SAG” OR CRUMBLE. 
EBASILYT FIED OF HEMoOoVED. 


Samples and Full Particulars from 


WITTY & WYATT, LTD., 


88, LEADENHALL STREET, LONDON, EC. 8 =“ 


VAUXHALL IRONWORKS: 


(Successors to ALEX. WILSON & 00., Ltd.), 
Wandsworth Road, London, S.W. 


City Orrick: 45, LEADENHALL ST., E.C. 


Works TELEGRAPHIC ADDRESS? Works—HOP 274. 
“WELLHOLE, LONDON.” City—AVENUVE 800. 


LAUNCH & MARINE ENCINES 


HIGH-SPEED ENGINES. 4011 
il. “EXCELSIOR” AND CENTRIFUGAL PUMPS. 
a, Sole Makers of the ‘‘ VAUXHALL” DONKEY PUMP. 


THE 


UNITED ASBESTOS}™ 


COMPANY, LIMITED, 


DOCK HOUSE, 


BILLITER STREET, LONDON, E.C. 
8055 
Pioneers of the Asbestos Trade. 


COCHRAN & CO., ANNAN, L” 
COCHRAN 


PATENT 
MULTITUBULAR 
VERTICAL 


BOILERS 


OUR SPECIALITY. 


IMMEDIATE 
DELIVERY FROM 
STOCK. 


ANNAN, SCOTLAND 


aa TITUBE.” 





TELEPHONE 
NUMBERS 





/a 3 ¥ 

















Telegraphic Address : 





Brewer ewer. wha So 
33, OWeNGane Tene Toune 
And 3, East Parap 


z, LEEDS. 
(jz )asgow Patent’ Office,| 


62, St. VINCENT STREET 
ORUIKSHANK & FAIRWEATHER ¢ Chartered Pate 


ts. Handbook on Patents post free. 400g. 
eer Designs and Trade. 
KS, in all countri ‘ 
PROVISIONAL PROTECTION FROM ann 
PLETE PATENT FOR ] 
A chart of 187 emai motions, 
——— aa egy gratis. — & MILES,” 
aten mn it. 1866, >. "gma 
Ihancery Lane, London, W. ag ee ‘ 











-) ensen and Son, n,_ Chartered) 


PATENT A‘ 
tablished 1868), obtain Bate Dol Colonial and Foreiga 
nts and Marks and Designs ; 
Full information on application. Registrations z 
77, CHANCERY Lonpon, W.O. 387 
Telegram Address, _ Ralerel London.” T ve 
No. 133, Holborn elep 


Phillips and Leigh (He 


HariveTon Laian, Assoc. M.1.0.E.,Fel.Ch.In.P M, 
22, Southampton Buildings, Chancery Lane, Loud on, 
W.0. Immediate rotection obtained for Inventions” 
Trade Marks and Designs in all Countries. ae oe 


atents.—G.F. Redfern &Co,,. 


General Patent Office, 4, South Street, Fi Finsbury 
London. (Established 1830.) British, Foreign 
Colonial Patents epee at fixed. and m 

es, an le Marks registered at home. 

and abroad. Chenien gratis. Telep’ne No. 723, London 
Wall. Tele. Address: “ Invention, London, ” Recs: } 


atents.— Messrs. Vaughan he 


and SON, sore egg and Mains) 
Agents, 57, Chance C., transact ¢ 
ee te 8 of businest connected with Letters P 
for Inventions. “ uide to Inventors” f; 
Established 1853. pt Oh 


The Stirling Water-Tube Boiler, 


HIGHEST EFFICIENCY GUARANTEED, 
See Illustrated Advertisement, page 70, last asi 
SoLe Masvuracturers 1x Great Britain— 
THE STIRLING BOILER C0., LT, 
2, 8t. Andrew Square, Edinburgh. 


Patent SEAMLESS COPPER JOINTINGS, 
GAUGE GLASS PROTECTORS, © 
SIGHT-FEED LUBRICATORS, | 
See Displayed Fortnightly Advertisement. 
THE HULBURD ENGINEERING COMPANY 


Brass Fouxpens & Oorrsssurras, 
Contractors to the A , Principal Railways, &. 
150, Leadenhall Street, E.C. 0 


Ebouite | 


THE HARBURG JRG INDIA-RUBBER 6. of 


Loxpon WAREHOUSE: 


F. WINTER, 8, Redeross St., nea ; 


i leant} 
































@ Absolutely no other form of Guard © 
Pop properly to fit varying dias. ofsaws, — 
Tll-fitting Guards Highly pe 


ew NEW, Vpsiner see fama a i 
pat bee i f 


“IDEAL” 


SAW 
Railway Co.’ a colwich Arsenal, various © 
“THE 


GUARDS Shipyards, &c. VERY Y BEST.” . : 





M. GLOVER &C0. , sow ait teetncor, LEEDS 














TUCK’S — 
GENUINE. PACKINGS 
TUCK & CO.,L™ 

116, Cannon Street, LONDON, — 


And at Liverpool, Cardiff, Newport, Barts” 
Southampton, Dublin, and Melbourne. — 


INDIA-RUBBER, LEATHER ANd 
ASBESTOS GOODS. = 


Works—INDIA-RUBBER & PACKINGS, 
LEATHER, Liverpool ASBESTOS, 
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READY. -—The April Iam of our Classifed Directory of Current Advertisomonts to ENGINEERING, tn book form for handy reference, together with « List of the Telegraphia ‘Addrdeses and Key to 
same, and also the Telegraph Codes in use, may be had gratis on application to the Publisher. 
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The core remains unaffected by the lubricative and 
greasy elements. 
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— 7? pti 7, | DOUBLE & QUADRUPLE ACTION. : Specially adapted for Engineers and 





WILLC Ox's RE-STARTINC. ‘ ' Hr io : eat 2 


HICH DUTY: 2 ane 
CREAT CAPACITY. ond Onpacty up to 6000 galls. per hour 3502 





LIFTS AND fie Ry | VERY STRONG, 


FORCES. 
WILL NOT 
KINK, 


PACKING Ce te CF VERY 
for PUMPS and HYDRAULIC GLANDS of all kinds. el | FLEXIBLE, 
Largely used by WATERWORKS, &o. = 











130,000 
SEND FOR SAMPLE. EFFIOIENT. ; in use. 








Made in all sizes up to 10 in. bore. 











Manufacturers of Steel 


etaeees’” | HYDRAULIC CYLINDERS 


SH EFFIELD. Tested and Finished complete, Steel Castings combining High Elongation and High Tensile, 
LONDON: 62, QUEEN VICTORIA STREET, E.G / Tool Steel, Files, Saws, &e. Miners’ Drill Steel. 4015 


RUSTON, PROCTOR & CO. 


LINCOLN, & @ wunaramnp. 


AND AT STAFFORD HOUSE, 
27a, CANNON STREET, E.C. 
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RANSOMES “NEW HORIZONTAL BAND SAW. 


(LANDIS PATTEM.) 




























“‘ TIMBER TRADES JOURNAL ” says :— 


“ The cutting was very straight and 
boards ond wate ol bales rue and the 


The “TIME8” says :— 

“The excellence of the resulte obtained by this 
Machine appear to be due to the rigidity and accuracy 
of ite construction and to the minute precautions 
which have been observed in every pi Brey te reduce 
friction to the smallest possible amoun 


“ ENGINEERING” says :— 
“The seaeiee! is claimed to combine the functions 
of a Breaking-down Frame and a Board-cutting 
Machine. eed it will almost cut veneers. It 
fulfils both the functions it is stated more economically 
than any existing machine for either clase of work, as 
it can be run very rapidly . » The boards pro- 
o— are of even itinns and quite true. As it 
= Bie png ar compe ye) to — i — in 
a to the labour of shifting the log, wages 

bill can be reduced.” 


The “ BRITISH AUSTRALASIAN ” says :— 
** The result of the st ihe geotiomen be nono AeA 4 
the unanimous —e wine 
is the best all-round word.” 
. TIMBER ” says :— 
“The output of - Machine varied between 50 and 
160 feet inute, and in all cases the 
cutting was true and ¢ of first-rate quality.” 


The “ MORNING LEADER” says :— 























The “STAR” says :— 


“* The terrible accidents that are constant! happening 
to workmen in timber yards when working at the 
circular saw should become a thing of now 
that Mears. Ransome’s ‘ Patent Horizontal fal Eee teed 
Saw’ has become a workable invention.” 


“ TIMBER NEW8” says:— 


** The power required to drive it is less in proportion 
to its production than that taken b, any othe 
pede By aye y any ir Log: 


: “nous TRIES AND IRON ” says :— 


** The lineal travel of the saw is 7000 ft. a 
and on American white wood the rate of feed was 

































“ ber- 
an taveation eet wa will ot agen the tim ae 150 ft. a minute. . . . One of its chief features ig 
see veetia ‘coe teacie ode ae this new that i eee be, conareees end can be See 







machine cute twelve.” 





















THE BAND SAW REPRESENTED ABOVE POSSESSES THE FOLLOWING STRIKING FEATURES: 


lst.—It combines in one machine the functions of a Seeeitnptows Snave and a board-cutting machine for thin boards, while it is far more economical than any other 
d,—I vbr Ian henge oe mpc colnet wile h of 80 superficial feet a minute, and pine, fir, and other soft woods dingl 

2nd,.—It cuts very rapidly, sa e other similar at the rate su eet a minute, and pine, fir, an 80 at correspon faster speeds, 

3rd,—The cutting is s ht and true, and the boards produced of even thickness. J 

4th,—The power required to drive it is less in proportion to its uction than that taken by any other Log-Sawing Machine, 

5th.—As it will work with saws as thin as 18 and 19 B,W.G., the wood wasted at each cut is less than that wasted by each saw In a vertical frame, 

6th.—It is iss Tequiemery for labour, as all the movements of the saw and travelling table are controlled by levers arranged side by side in a switch rack under the 
te control of the sawyer, the only other labour required being for placing the log on the travelling carriage and removing the sawn 

7th. —Being fixed entirely on the ground level, the heavy expense of the excavations and massive masonry Sheadelions boned a uired for all vertical log frames is avoided. 

8th.—As only two belts are required to drive all the motions of the machine, it can be driven direct from a portable engine. This feature, coupled with the ease with 

which it can be fixed, make it by far the best machine for sawing large timber in the forest ever brought out. 





SOLE MANUFACTURERS— 


A. RANSOME & GO. LTD, mv". 22" LONDON, S.W. 
PARIS EXPOSITION, 1900. 


rEeEl MORRIN PATIENT 


“CLIMAX” WATER-TUBE BOILERS 


Have been SELECTED by the UNITED STATES COMMISSIONERS im competition 

with all Water-Tube Bollers manufactured in America, after exhaustive tests for 

EFFICIENCY and ECONOMY, and PURCHASED by them to supply the STEAM 
POWER required to operate the WHOLE of the American Section and Exhibits. 


500 re ap, | B.R.ROWLAND & GO.,Ld.12, Exchange St., MANCHESTER, | ™=™:"=ass 














Tel. No. 1631, MANCHESTER. 
Sole Manufacturers outside U.S., America, to whom all inquiries should be addressed. TELEGRAMS : 


IN USE. WORKS: REDDISH, rr. MANCHESTER. 3660 “HEROIC, MANCHESTER.” 


~ JOHN MARSHALL & SONS, 


shes me lestel TUBE WORKS, GLASGOW 
MANUFACTURERS OF 


LAPWELDED IRON BOILER TUBES 


FOR MARINE, STATIONARY AND LOCOMOTIVE BOILERS, &c. 3675 


WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. _ 


JOHN A. BREMNER & CO. 


Albert Street, MANCHESTER. London Office, 79, Mark Lane. 


ny SeOTe WHT THIN FOR MARINE & STATIONARY ENGINES, 


SPINDLES, LOOMS, LATHES, &c. 


SPEGIAL CYLINDER AND UALVE OU, 8% 


As Supplied to the Admiralty. 
Newcastle-on-Tyne : 41, Sandhill. 
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Manufacturers 
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Cardiff: 123, Bute Docks} Liverpool: 8, Old Church Yard. 
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DREDGE PLANT—IMPROVED PATENT. 


INVENTORS AND SOLE PATENTEES OF THE INDEPENDENT 


TRAVERSING BUCKET LADDER, 


O ENABLE DREDGERS TO CUT IN ADVANCE OF HULL, AND SO MAKE THEIR OWN FLOTATION. 


INVENTORS AND CONSTRUCTORS OF MOST 
IMPROVED HOPPER DREDGERS. 


Builders of Bow and Stern Well Hopper Dredgers, Suction Pump Dredgers, 
Barge Loading Dredgers, Gold Recoverin pokey = and Machinery, 
team Hopper Barges, Side & Stern Paddle Wheel Steamers. 


FLEMING & FERGUSON, Ltd., 


ne SHIPBUILDERS & ENGINEERS, PAISLEY, N.Bo = ™ 


= GEORGE ELLIOT & 00. a 
SSS LANC’S LAY WIRE ROPES 
° Office: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. ia RANGE LAY WIRE ROVE WEEN WORE. 9100 


+ the oil that Inbricates most + 
~ VACUUM PATENT LOCOMOTIVE SIGHT-FEED LUBRIGATORS 


Vacuum Locomotive Engine Oil. Vacuum Carriage Axle Oil. 
VACUUM LOCOMOTIVE OCOFYLINDPDEER Or, 
[ USED BY 35 BRITISH RAILWAYS AND THE LEADING INDIAN AND COLONIAL LINES. 


FULL DETAILS ON APPLIOATION, 


VACUUM OIL COMPANY, 


Albany Buildings, Victoria Street, Westminster, 8.W. 
Telegraphic Address; ‘‘ Vacuum, London.” Works: ROCHESTER and OLEAN, N.Y., U.S.A. 
=x. B. CASS, General Manager. 


SPECIALITIES— SOLE a 
CHILLHD CAST IRON. Ww. STAMM, —i 


COMPLETE INSTALLATIONS OF 


MINING MACHINERY. 


HYDRAULIC PRESSES CRUSHING 
MACHINERY 


Of every description. 


Krupp Ball Mills 


FOR ORES, CEMENT, BASIO SLAG, &o, 


EXCELSIOR MILLS for Food Products, Chemical and Sugar Factories, ac. 


COMPLETE INSTALLATIONS FOR 8741 


CEMENT, PORCELAIN, EMERY, LINOLEUM, &c. 


CATALOGUES IN ALL LANGUAGES. ——— 


THOMAS ROBINSON & SON. 


ROCHDALE. ee 















































WOOD-WORKING MACHINERY, ENGINES, AND BOILERS. 


Highest Awards, PARIS, 1889: The Grand Prix & Gold Medal. Grand Prize, Highest Award, ANTWERP Exhibition. (GSM 


PARIS EXHIBITION, 1900. 
Group VI., Crass 28. Exhibit comprises 13 WOOD-WORKING MACHINES in operation. 


LARGE FLOOR-BOARD PLANING MACHINE, PATENT ROLLER. FEED SAW y BENCH, 
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TANGYES 


“COLONIAL” STHAM BNGINES. 

























Denmark. 
H. ©. Petersen & Co, 
Copenhagen, 


Russa. 
@. Koeppen & Co., Moscow. 


















Fraroz, 
Roux Freres & Cle., Paris. 






AUSTRALIA, 
Bennie, Teare &Co., Melbourne, 
Sydney, Perth and Coolgardis, 












BELerum, 
Hy. Wilford, Brussels. 







New ZEALanp, F 
John Chambers & Son, Ltd. 
Auckland, 






Sweper, 
E. OC, Gjestvang, stockholm. 







Eerrr. 
T. Cook & Son (Egypt), Ltd., 
Onére, 





Norway. 
EB. C. Gjestvang, Ohristianis. 















TANGYES LIMITED. BIRMINGHAM. ™ ' 


BRANCHES AT LONDON, NEWCASTLE, MANCHESTER GLASGOW, CARDIFF, MIDDLESBOROUGH, JOHANNESBURG, BILBAO anno ROTTERDAM. 








Telegrams: “TANGYES, BIRMINGHAM.” No. 69 B. § 
on aman nae = a 
2 
Laz SCH MipT 
SYSTEM OF 


USING HIGHLY SUPERHEATED STEAM. |: 


i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i 








Professor EWING, F.R.S., of Cambridge University, in his report upon several trials made by him 
of Engines on this system says, under date of 6th January, 1900 :— 





“The application of high superheating enables steam engines of small size to compare favourably in efficiency 
with the most efficient large engines using Saturated steam, and enables large engines to attain an efficiency not 
otherwise approached. 


“Mr. Scumipr’s methods of generating and applying highly superheated steam have been worked out with 
much skill, and have made the use of such steam practicable and even easy. The general result of my tests and 
enquiries has been entirely favourable. They have satisfied me that the employment of highly superheated steam is 
now a practical success.” 


wwewwwwwwwwwvewewwweueeeeeeeeeeeeeeeeeeeeeee 








Over 87,000.Horse Power now at Work and on Order on the Continent. 


vw 








FOR FULL PARTICULARS APPLY TO :— 


THE SCHMIDT STATIONARY ENGINE CO., LTD. 


BROAD SANCTUARY CHAMBERS, WESTMINSTER, §&. sad 
Qa Please note the Change of Address. 
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CAUTION! 


PATENTED 


. | Flexible Metallic Steam Tubing, 


MADE ENTIRELY OF METAL BANDS. 


No Rubber or Oanvas used, is the ONLY Flexible Hose 
that will resist the action of the heat of HIGH PRESSURE 
STHAM or OILS. 


Engineers and others are cautioned against illustrated advertisements, depictin 
Armoured Rubber Hose, which should not be confounded with Flexible Metallic 
Tubing of our improved make, 1895-6-7 Patents, 
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SOLE MAKERS: 


UNITED FLEXIBLE METALLIC TUBING CO, LID, 


112, QUEEN ‘arene STREET, LONDON, E.C. 2100 


_ | RICHARD MORELAND & SON, Ld., 3, Old St., London, E.6. 


Telegraphic Address: EXPANSION, cou Telephone a 784, HOLBORN, 




























































































BURNS SMALL COAL. 
SMOKE CONSUMING. e 
SELF-CLEANSING GRATE. 2 
UNIFORM TEMPERATURE OF FURNACE. eae Sieehaleg cine. Roe tere ccs oa rae i ee ee oe 
SPEED OF TRAVELLING GRATE EASILY 
= REGULATED WHILE WORKING. T= |= ae 
EASILY GOT AT FOR REPAIRS. Ss Saad aed Gael Ghee B CEE T Ba Dim 1\. 
. : SMe tim . api : 
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JUCKES’ FURNACE, as fitted to Caradadi or Lavcadnine Boiler. 





















Several other New Tools tor Shipbuilders and Bridge Builders. 


BRITANNIA CO., 


COLCHESTER, . 


2s BNGLAND. 
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FRESH WATER FROM SEA WATER 


NORMANDY'S PATENT 
DISTILLING MACHINERY 


TWO GOLD MEDALS, London International Health Exhibition, 1884. 
The Water produced is PURE, COLD, CLEAR and agreeable to the TASTE. 








NORMANDY’S PATENT EVAPORATORS and CONDENSERS for| ¢ 


STEAMERS produce from Sea Water, Oold Drinking Water of above quality 
when worked with the greasy steam from the main boilers, and at the same 
time will also supply Hot Fresh Water for Make-up Feed. 

NORMANDY’S PATENT DISTILLING MACHINERY for LAND 
STATIONS produces at least 29 tons, or 6500 gallons of Water of above 
quality per ton of coal. 

NORMANDY’S DISTILLING MACHINERY has been largely supplied 
to the English Admiralty, and to the German, Russian, Spanish, Dutch, 
Japanese, and other Governments, Also to the P. & O., Royal Mail, and 
many other Liner Oompanies and Yachts, including the Royal Yacht 
“Victoria and Albert.” Also to Land Stations in various parts of the world. 

H.M.S. ‘ Powerful,” “Terrible,” “ Argonaut,” ‘‘Spartiate,” “ Majestic,’ 
“ Arrogant,” ‘ Furious, ” “Venus,” “Diana,” “Niobe,” the New Royal Yacht, 
“Formidable,” “London,” “Hogue, mie Euryalus,” “Duncan, ” Cornwallis,” 
and many others, are also supplied with NORMANDY’S DISTILLING 
MACHINERY, made to latest Admiralty requirements. 





NWORMANDZT’S PATINT 


MARINE AERATED FRESH WATER 60., Ln. 


Opposite Custom House Station, Victoria Dock Road, 


LONDON, E. 
ALSO SOLE MAKERS OF 


NORMAND’S PATENT FEED WATER HEATER. 


Adopted by the British and other Governments. 13 


THE YEAKLEY VACUUM 


POWER HAMMER 


PATENTED SEPTEMBER 29, 1896. 




















The Most Powerful 
Hammer in the Market. 


Strikes one blow, light 
or heavy. 





Is under perfect control. 





FOR SALE, 


The Belgian, French 
and 
German Patents. 





WANTED, 


Tenders for building 
under the English 
Patent. 











For, Full Particulars and Illustrated Catalogue apply to— 4164 


The Yoakley Vacuum Hammer (Co., 


8, ROCHESTER ROW, WESTMINSTER, S.W. 


SIGHT-FEED PUMP LUBRICATOR 


Simple, Compound, triple ‘and Quadruple Engines, 
Land or Marine to 200 lb. 
OVER 8,000 IN USE. 


NO MORE 
CUT SLIDE VALVE FACES! 


Extensively used by a! very Me Marine Engine Builderg 
in Great Britain. 


STEEL STANDARDS, ALL PARTS INTERCHANGEABLE. 


REDUCING VALVES 


(AUTOMATIO PATENT), 
FOR STEAM, AIR OR WATER. 


At work from 13” to 11”, & Reducing from 200 Ib, 
ON ADMIRALTY LIST. 


No matter how the BOILER PRESSURE FLUCTUATES, the 

REDUCED PRESSURE DOES NOT VARY from what the Valve 

is set for. Even if the Initial Pressure drops below what the 

Valve is set for, whatever Steam Pressure is in the Boiler 
will be passed through the Valve. 


(SEE LIST). 


Self-Oiline Loose Pulleys 


(McFarLane & Rum’s Parsnn). 
SUITABLE FOR WIRE ROPE OR CHAIN. 


WORKED 
60,000 Tons of Cargo 





























20,000 Loads of Timber 





Four Years on Derrick Crane 





Three Years on Hydraulic Coal 
Crane (night and day) 





Wear hardly perceptible. 








Two Years on Steam Dredger. 





Five Years on Saw Bench | 





WM. REID and CO., 


112, FENCHURCH ST., LONDON, EQ. 


_ OEE ee 
HILL’S Patent FLUSH SIDE COLD SAW. 


The only certain and reliable method of securing saw to spindle. 
Hill's Patent wen ~~ oes Machine. 


x MALLEABLE “TRON CASTINGS 


OF SUPERIOR QUALITY. 
ISAAC HILL & & SON, 


St. George's Works, DERBY. 


WILLIAM BEA BEARDMORE & C0. 


PARKHEAD FORGE, ROLLING MILLS, AND STEEL WORKS, 
GLASGow , 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS. 
FORCINCS OF ALL DESCRIPTIONS AND DIMENSIONS. 


(ALL STEEL BY SIEMENS PROCESS.) 
Admiralty, Lloyds’, Board of Trade, Burean Veritas, Indian State Railway and other Tests at Works. 
SPECIALITIES: 
Steel ARMOUR PLATES, as approved by H.M. Government. 
CONNING TOWERS, éc., Finished Oomplete. 
HOLLOW SHAFTS for Marine ‘Engines, &c., of largest dimensions. 
Steel BOILER PLATES of largest dimensions. 

















All kinds of FLANGING WORK by Hydraulic Pressure, 











fers 


Ad 


Wear hardly perceptible. 


= 
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SCHAFFER & BUDENBERG, 


Whitworth Street, 
MANCHESTER. 








~ TTa, Queen Victoria Street, 
LONDON, E.C. 


5, Wellington Street, 
GLASGOW. 




















ADMIRALTY CONTRACTORS. 





Ship, Boiler, Girder, Rivets, Railway Spikes, Screws, Screw Bolts, Nuts. 
BEST MATERIALS AND WORKMANSHIP. MODERATE PRICES. 
Prompt DELIVERIES OF ALL Homme AND Export Orpsrs. 2786 
























“GENETIC” BOILERS| “SIMPLEX” STEAM PUMPS. 
3 z P floz 
fo $¢ Have no dead centre. | 4g > #/22 
: =| 54 nteamee, (if Vm a Sie 
& =| aE S 3/498 
as so |S 
8 5|$3 a3 Me 3° 
= > #& +> Be = 
2 22 = ie EEE |s5 
: =| id a 8. etlEs 
5 =\8g— f| 33 & B/5E 
| 53 es & 3° ae 
2 dE a algs 
Qupplted to Mesere. Sir W. HORIZONTAL PATTERN. VERTICAL PATTERN. 
. ‘emeatnon of Warships Send for Descriptive Price Lists, Particulars and Discounts to MANUFACTURERS, 
cal Einaaring, Firms T. TOWARD & CO,., 
throughout the World. OUSEBURN, NEWCASTLE-ON-TYNE. 








; SELL for CASH, * a 
NEW PERFECTS, and also slightly defectives of all ie 
STEEL, ER ELIERY PROPS eid GIRDERS, SWITCHES, 

POINTS, CROSSINGS, PIG IRON, MALLEABLE and 
CAST SCRAP, and all KINDS of MACHINERY. 


ALSO OLD AND SECOND-HAND 


Colliery, Iron Works, & Steel Works, 


and all ENGINEERING PLANT to any extent, 
Wire or Post your requirements : 






RAILS, 





J) 








BELFAST, BIRMINGHAM AND MIDDLESBOROUGE. 





“THE CLYDE RIVET WORKS CO., CLASCOW. J 
eae 








WET STEAM. 


Water f of its own accord from steam is 
easily collected. But water mixed with steam 
(forming wet steam) evades ordinary pockets, 
spirals, baffles or traps. 


BROOKE'S PATENT STEAM DRYERS 


an » and separate such water (also grit 

, no matter how intimately mixed with 
ws ale "and deliver dry clean steam to the 
engine. Hundreds are at work in trying situations, 


BROOKE'S PATENT STEAM DRYERS 


are popular because they do just what we clai 
and reduce to practice the right principle o! 
or ogg water. References to users every- 
d for details. 

Houpen & Brooxs, Lid.; Sirius Works, 9, Heywood 
Street, Manchester, 8.E. 








“* Every pound oy water which enters the engine cylinder requires an equal 
weight of steam to boil it off.” 8348 




















W. GUNTHER & SONS, Central Works, 
se ee 


FANS 


(ALL SIZES IN STOOK). 














“*B. B.” MALLEABLE IRON coms. | 


CHAINS 
EWART'S 


TYPE. 
500,000 ft. in Stock. All Sizes, 


SPROCKET WHEELS. 
ELEVATOR BUCKETS. 


BAGSHAWE & CO., 


3, Tower mee Cannon Street, LONDON, E.0. 


i JENKINS: BROS. VALVES. 


1. Manufactured of the best Steam Metal. 

2. No regrinding, therefore not constantly wearing out 
the Seat of the Valves. 

3. Contain JENKINS DISC, which is suitable for all 
Pressures of Steam, Oil, and Acids. 

5 4. The Easiest Repaired, and all parts Interchangeable. 

tes 5- Every Valve Tested before leaving the factory. 

= All genuine stamped with Trade Mark, like cut. 
If your dealer does not carry our goods in stock, write for information to— 


71, Joun Street, New York, U.S.A. 4158 
JENKINS BROS. { {) Waruxe Sr Quaxe Vicronia s., LONDOX, E.O, 


WILLIAMS WRENCHES 


~ = for quality. Their design is perfect, 











































PLEASE 
because they are perfect. Notice jae, oy have 
& curve at of opening instead of 






the usual 
engley Ley gives starting points for cracks, the 


pie. for GooD "MECHANICS. 








Catalogue pros are sonal te the tame geome of- omer 
are er 
No. 6, es—therefore, economical. 







cot ec acne Premier 
Section of U.S.4., Champ de Mars, 





Palace of Mines 
Exposition, 



















8600 
J. H. WILLIAMS & CO., 








9-31, Richards Street, Brooklyn, New York, U.S.A; 






DROP-FORGING WRENCHES. 
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Cate Essex Street Works, London), 


wens BROOKE STREET WORKS, _ 


a HOLBORN, _ 
# 


LONDON, E.C. 


GWYNNE & CO. 






Ovatracors to the Admiralty and all Govgram 2 esas Bem i er 
The omen FIRM and INVENTORS of 


CENTRIFUGAL PUMPS & PUMPING ENGINES 


largest sizes, for Docks, Drainage, Dredging, Irrigation, &c., &c. 
FANS for Ventilating and and Forced Draughts. GIRARD TURBINES. GAS EXHAUSTERS. 
Fu Ps. Partic’ malazs os on Application. Telegrams: Gwynwxcram, Lowpoy, A 1 and 8 BO Codes used. fis lephone Ho. ht Ho! iborn. 


A. & Ww. LOnNGSDON, 


Engineers and Ironfounders, 


WATERLOO IRONWORKS, POOLE, DORSET. 


“LONGSDON” | 
GAS ENGINES. 


4 HP. TO 3 HP. NOMINAL, GIVING 2} TO 7} ACTUAL HP. 


Always in Stock. Larger Sizes to Order. 3568 
— 2ST. .18is.. — 


CHARLES CHURCHILL & 00., Lt 


ENGINEERS and IMPORTERS OF 

PLAIN and 
UNIVERSAL 

MILLING MACHINES. 

















UPRIGHT, RADIAL, 


and 


SENSITIVE 
DRILLS. 





LATHES, 
‘i SHAPERS, 
PLANERS. 





IN STOCK FOR 
IMMEDIATE DELIVERY, 


20, 21 and 26-in. 


SNYDER DRILLS, 


as Illustrated. 


The 25-in. DRILLS with 
either Solid or Sliding 
Head. 3490 








LONDON: 9to 16, Leonard St, EC. BIRMINGHAM: 2 to 10, Albert St. 
MANOBESTER : 2 Charlotte St, Mosley St. GLASGOW: 52, Bothwell St 








By Gas Engines. 


FOR ALL CLIMATES. 
Used by H.M. and other Governments, Contractors, Engineers, 
FOR GABIONS, PANELS, WASHERS, PETROLEUM JOINTS, DISCS, “COLD STORAGE, 


DYNAMO INSULATING, 7 
VENTILATION, TUBES, WATER PIPES, &. Catalogues and Samples post 


WILLESDEN PAPER & CANVAS WORKS, Willesden Junction, take. | N. W. 


MORSE, WILLIAMS & Co., 
PHILADELPHIA, PA, U.S.A 
ELEVATORS, 13,000 IN USE. 
SPECIALTY— 


} HINDLEY WORM GEARING. 


We — a 


Battleships. 
Seteor Lee tee h Sheffield, Calumet & °? Hecla Smelting Oo. 
ae sone sh Bielefeld, | Dead & Delaware Smelting Oo. 
Bath png Works. 
Roland nd Rees, Torino, Italy. International Navigation Co. 
And many others. 4064 


Seno FoR CATALOGUE O anp GEARING LIST. 


JOHN ROGERSON & CO.,, LD. 


WOLSINGHAM, B.8.0., Co. DURHAM. 


MAGNET CASTINGS 








TO ANY AND ANY 
WEIGHT. SIZE. 
te —o— 





STEEL CASTINGS AND FORCINGS OF EVERY DESCRIPTION. 
FORGED STEEL CRANKSHAFTS FINISHED COMPLETE. 


J. W. BROURE & CO., Ltd. 


ADRIAN IRONWORKS, 
LOWESTOFT, 


77a, Queen St. 
LONDON, E.C. 


2 =: MAKERS OF ALL KINDS OF 


LIFTS. 
ELECTRIC LIFTS A 
SPECIALTY, 

ALSO 9080 


Patent FRICTION CLUTCHES. 








DOUBLE WORM WINDING EAR, 
Suitable for Loads from 3000 Ib. and upwards. 





Tele. Address : ‘‘ Brooxz, LowzsTorr” ; “ 


THE ENERGISING 


Momentum EncINE 


Makes the new POWER, 


Lazorizss, Lowpon.” 





POLEEFOR CTA. 


MORE POWER. LESS COAL. 


Can be operated by Steam Engines | of any construction. 
Will economise and give an improved result 
for Water Powers. Can be operated by any motive aga 


a i i i i i i al 


For further information address— 





ENERCISING MOMENTUM ENCINE 


130, Westminster Bridge Road, §.E. 





NEWOASTLE-ON-TYNE: Albion Buildings, St. James’ Street. 3490 


WILLESDEN WATERPROOF PAPER 





Wh. 





ec. i¢d 


Qg oF; 


i 
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The Dog is Employed vy tre 

Pratt Positive Driving Drill Chuck 
TO HOLD THE FLATTENED END OF THE DRILL SO IT CANNOT 
SLIP. THE JAWS OF THE CHUCK CENTRE AND ALIGN THE 
DRILL ACCURATELY SO IT IS ALWAYS TRUE. OTHER CHUCKS 
COST AS MUCH, WITH FAR LESS PROFIT TO YOU. 


Our booklet is good reading, 
and explains the whole matter. 


PRATT CHUCK CO., 


Frankfort, N.Y., U.S.A. 


Write for it. 


3872 




















J. B. STONE & CO. 


135, Finsbury Pavement, 
LONDON, €.C. 


NO CORE On actual 
DRIVING. test 1 in. 
eran Steam 
Capacity Pipe was 
400 cut in 
to 10 seconds 
800 and 
Mortises a5 te. 
in 30 
7 seconds. 





No, 2 Standard Chain Saw Mortiser. No. 6 Tube Cutter. 


LINE OF WOOD-WORKING MACHINERY. ™’ 


~- 














1 to 40 HP. 








Motors & Dynamos, 


C & C ELECTRIC CO., 
143, LIBERTY STREET, NEW YORK, U.S.A. 


C. R. HEAP, Sole British Importer, 
47, VICTORIA STREET, S.W., S.W., LONDON. — 


Up=- at: O= -D— at e Telegrams : ‘CRANES, BEDFORD.” 


CRANES 


IN_STOCK OR PROGRESS. 


Ironclad Four-Pole Electric 


- 
= 
B 
























BEDFORD ENGINEERING CO., 


National Telephone No. 33. 


~~ ~~ ~v wv Ow NN a i PR ar aT aT a 











(Tue LONDON EMERY WORKS CO. 


CONTRACTORS TO THE ADMIRALTY, H.M. WAR OFFICE, AND 
PRINCIPAL RAILWAY CO.’8. 













MODERN EMERY 
CRINDING MACHINERY 


“ ATLAS” 
EMERY WHEELS. 


Atlas” Emery Cloth, Genuine 
Glass & Flint Paper. Ground Emery, 


TELEGRAMS : ‘*NAXIUM, LONDON.” 














-—wTS we wwe he 

















SHANKS’S 


STEAM ENGINES 


FOR 
ELECTRIC LIGHTING & TRACTION. 


OPEN OR ENCLOSED TYPH. 


Single-Cylinder, 
Compound, or 
Triple-Expansion. 
Sizes up to 1000 Brake HP. 


QUICK DELIVERY 
OF STANDARD SIZES. 


ALEX? SHANKS SON, 


ARBROATH, 8 SCOTLAND; 


4aD 
Bush Lane House, London, E.C. * 




















PH LL 


slograms :{ “SHANKS, ARBROATH.” 
” + ceesemnees LONDON.” 








Lendon Telephone: 670, BANK. 








BEDFORD. “" 
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REFUSE 
GASIFIER 


FOR THE DESTRUCTION OF ALL KINDS OF REFUSE. 
W. F. MASON, Ld., Engineers, MANCHESTER. 


Sin. & 12-in L ATH ES 


WHEEL TOOTH CLEANING MACHINES. 
Gear Cutting to 60 in. diameter. 


Brown & Sharpe’s Machines and Cutters only used. 


JOHN TURNER, 


WELL LANE, HALIFAX. 2. 




















ALEX. FINDLAY & CO..,| 


STEEL ROOF AND BRIDGE BUILDERS, 
MOTHER WzE LI. NW.B. 





100 ft. spans supplied to the Imperial Railways of North China. 


STEEL BRIDGES, ROOFS, & GENERAL STRUCTURAL work. 

















Special Hydraulic Plant for making Trough Flooring for Road and Railway Bridges, eto. | [t 














MEASURES BROS., LT: 


LONDON. 

SIEMENS-MARTIN ENCLISH STEEL JOISTS 
10,500 TONS { BESSEMER FOREIGN STEEL JOISTS 
ALWAYS IN STOCK. 


3 in. to 20 in. DEEP 
TEES, ANGLES, 
CHANNELS, 


CHEQUERED PLATES, 
CORRUGATED IRON ROOFS, &c. 


CASTINGS OF EVERY DESCRIPTION 
4089 





‘S80IDPY O;Gdzizerey | | 


« MOpuoy ‘sornsvegg ,, 
Telephone No. 4586, 


From Sin. to 20in. deep. 














SaveY our Coat | 


BY USING 


OUR NEW PATENT 


BERRYMAN 
HEATER. 


Pays for itself in 12 Months. 


over ‘£QO00 sop. i q 
JOSEPH WRIGHT & CO. 


124, VICTORIA STREET: i tn STAFFORDSHIRE. 


WESTMINSTER. S.W. 








PD cuz mans JOSEPH WRIGNT & C2 TIPTON. 




















— THE — 
HUNSLET ENGINE 
COMPANY, 


x: D Ss. 
LOCOMOTIVE 
TANK ENGINES 
Of all —— and any 
Ironworks, Oollieries, 
Contractors, 
=| Docks, Manufactories, 
mee} Branch : Mallee 








| Specially dng f oa r any cir- 
| cumstances, or to suit any Gauge 
of Rail chiar, 


ARRANCEMENTS MADE 
FOR wae. 8192 





Telegraphic Address :—' ans Motherwell.” 


a & T. MILLER), 


regecerac gt moran are omen on faa 
et, ani ms iso Hee! 
the highest quality, and special attention paid to Ay at 


McARTHUR, NASH & 00., Bristol, Sole Agents for England, Wales, ya 
Export Acunrs ror LONDON! 
C. B. RUSSELL & CO., Billiter Square Bidgs., EC. 


STEEL RAILS and 
_ SLEEPERS. 
Switches, Turntables. 
CARS 


OF EVERY DESCRIPTION. 











Steam and Electric 


LOCOMOTIVES. 


OREN STEIN & . KOPPEL, 
MANUFACTURERS OF RAILWAY PLANT and LOCOMOTIVES. 
Bush Lane House, Cannon. Street, LONDON, E.C. 


CATALOGUES AND ESTIMATES FREE ON APPLICATION. 

















ae aoe 





BOER Nig 








— a Se oor Vee 


——— iE lle eS 
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It is necessary to have Modern Tools in order to produce 
work at a minimum cost. 

We may be able to offer you just the Machine you need for 
that purpose. 









BORING] URNING MILLS 
Lathes, 


TURRET MACHINES. 


The Bullard 
Machine Tool Co., 


BRIDGEPORT, CONN., U.S.A. 











AGENTS :— 


CHARLES CHURCHILL & CO., Ltd., London, Birmingham, 
Manchester and Glasgow. 
SCHUCHARDT & SCHUTTE, Berlin, Brussels, basa 
ae JANSSENS, Paris. 


ISAAC STOREY & SONS 


Empress Foundry, MANCHESTER. 














PRORLL'S PATENT = 
Spring Governor gaya 


(STANDARD PATTERN): 


Applicable to every description of 
Throttle, Expansion or Corliss Valve 
Gears, and giving the steadiest running 
wider all conditions that ean possibly be 














obtained. 
DESCRIPTIVE LIST FORWARDED ON 
APPLICATION. 
No. of Governor. I, It, | 11% | Iv. | V. 7 VI. 
Revolutions per Minute ...| 190 | 180 | 170 | 160 | 140 | 120 





Regulating Power in Sleeve 
at 1°/ alteration from mean 
. Tbs. 


Price of Governor ...  ...| 240/- | 270/- | 340/- | 430/- | 550/- | 700/- 


es 


34 64 13_| 22 31 48 
































LONDON AGENT FOR PROELL'’S SPECIALITIES :— 








American 
Blower 
Company 


MaKE THE “A.B.C.” 


Dryers, 
Engines, © 
F ans, 
Heaters. 


LANARKSHIRE STEEL CO., Ld., 


MOTHERWELL, N.B.. (Se sonint® 


Manufacturers of MILD STEEL BARS, ANGLES, BULBS, 
and BULB TEES, by SIEMENS PROOESS, 


Guaranteed to pass Admiralty, Lloyds’, Board of Trade, Bureau 
Veritas, Indian State. Railways, and other Tests. 


LANARKSHIRE LANARKSHIRE 


BRANDS: soner LER WY STEEL. ‘SHIP e STEEL. 


WELDLESS TUBES 


Marine and ‘Seni 
Water-Tube Boilers. 


TUBES LTD. 


BIRMINGHAM, 


CONTRACTORS 10 BRITISH ADMIRALTY, 


MAKERS OF 


PATENT WELDLESS STEEL TUBING 


70, Gracechurch Street, 
LONDON, 


AND BRANCHHAB. 








A.B.C. Meating or Drying Apparatus. 3914 














ENGINEERS AND SHIPBUILDERS. 





1968 





H. KUHNE, 26-35, NEW BROAD STREET, E.C. ™ 


Telegrams: “Cylinders, Birmingham,” 
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Steel Company of Scotland, Ltd. 


(SIEMENS PROCESS). 


23, ROYAL EXCHANGE SQUARE, GLASGOW. 


ESTABLISHED 1872. 


Works: HALLSIDE, NEWTON, & BLOCHAIRN, GLASGOW. 
Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
London Office: 9, MINCING LANE, E.C. 





Contractors to British Admiralty, War Department, and 
Foreign and Colonial Governmonts. 





MANUFACTURERS OF 


Mild Steel Plates, Angles, &c., 


For Ships, Boiler and Bridge Building, Angles, Zed Bars, Tees, and all forms of 
Sectional Bars required fer constructive purposes. 


CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 

TYRES—Locomotive Carriage and Wagon, to all require- 
ments. 8066 























UNITED STATES CAST IRON PIPE & FOUNDRY CO. 


CABLE ADDRESS: “McNEALPIPE, PHILADELPHIA.” 


Office: LAND TITLE BUILDING, PHILADELPHIA, PA., U.S.A. 


—— MANUFACTURERS OF —— 


CAST IRON PIPE 


2 in. eos =Esl i erellcl Sl 














TENPERLEY TRANSPORTER 











FIXED WAREHOUSE TRANSPORTERS. 





THE TEMPERLEY TRANSPORTER C0., 


72, Bishopsgate Street Within, LONDON. °° 





WEARDALE IRON } AND COAL C0,, 


TUDHOE IRONWORKS, SPENNYMOOR, DURHAM, ENGLAND. 
MANUFACTURERS OF 


MILD STEEL PLATES & SHEETS 


For BOILERS, LOCOMOTIVE FRAMES, GIRDERS, BRIDGES, &c, 


(LARGEST PLATES IN THE TRADE, 


ALSO STEEL OR |RON BARS, ANCLES, TEES, HOOPS, STRIPS, SINCLE ROUND EDGS Tyzu 
BARS, FOR CARRIACES AND OMNIBUSES, dsc. 
ALL STEEL MADE BY SIEMENS ACID PROCES2— 
Of the Highest Quality, to Admiralty, War Office, Board of Trade, Lloyds’, Bureau Veritas, British Corporation, and other Tests. 


BRANDS: STEEL, “icc IRON BARS, «ichoocrown and “Disnsera y= 
WEARDALE, for Rollers, Cylinders, Plough Shares, and other 
PIG IRON { EMATITE. for Steel Making and Foundry Purposes. 


COLLIERY PROPRIETORS AND COKE MANUFACTURERS, 


Gas Coals. Coke for F 
House, Steam, Manutactaring, one Gaetan e youn coe erie epaee ase, 


Tudhoe Iron Works, SP OOR. Boy exsore ard, i Thames St. ==" EO 
omces| — OABTLE-ON-TYNE. HARTLEPOO 
16, Grosvenor Chambers, Deansgate, MANOHESTER. 


WAREHOUSES :—George Yard, Upper Thames Street, LONDON, E.0.; and GATESHEAD-ON- an 


WILLIAM FOSTER & C0, 


(ESTABLISHED 1856.) 














ALSO 
MANUFACTURERS OF 
Thrashing Machines, 
Traction Engines, 
Horizontal Engines, 
Corn-Grinding Mills, 
Saw Benches. 


High-Class 
Loco-Multitubular 
BOILERS of all Sizes 
Ready for 
Immediate Delivery, 


2829 





Telegrams: 
FOSTER, LINCOLN, 


Simple and mee i 
Vertical Engines for 
Electric Lighting. 





= _, National Telephone: 
——————————— No. 18. 
ALL ‘SIZES “IN STOCK - “PROGRESS. 


LINCOLN, ENGLAND. 



































a. ee 


DON iy 

ES 
BRISTOL. BIRMINGHAM 
NEWCASTLE 


ORKS :——3"w 
WwW ABE 





ae 
CHESHIRE kw ; ON-TYNE.. owt 
WWII IA OCU ICSCAIF SIF II 
OLE EUROPEAN AGENTS or :— 





iit DODGE. 33° PULLEY, 
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PLE GRAND & SUTCLIFF, 


, i PROPRIETORS OF NORTON’S PATENT 


] BE GISTERING TURNSTILES. 
ABYSSINIAN AND ARTESIAN TUBE WELLS. 


B Head Oftce: 125, Bunhill Row, Londen, B.C. 
AJAX ANTI-FRICTION METAL 


A VERY SUPERIOR METAL FOR 
HIGH-SPHHD MACHINERY. 


AJAX BABBITT METALS. 


QUALITY & PRICES RIGHT. 

















Any Metal made to Specifications. 


AJAX METAL COMPANY, 


26, Victoria Street, London, S.W. 


WE HOLD THE RECORD 


For Transmission of Power by Polyphase Currents, 


In speaking of the performance of the Transmission of Power Plant at the Burma 
Ruby Mines, the Chairman, Sir LEPEL H. GRIFFIN, K.G.8.I1., says:— 

“With regard to this plant, I should like to give a gratuitous advertisement to our electrical engineers, 
Messrs. Johnson & Phillips... They sent out the original plant, and it has done its work admirably. Roughly, 
we save £500 a month by the use of electricity, and practically that amounts to a sum sufficient to pay off the 
eed has the installation been that 


Catalogue and Quotations on Application. 











whole cost in about fifteen months. So successful ind 
the Board has determined to double it.” 


JOHNSON & PHILLIPS 


Supplied all the Generating Plant for the Burma Ruby Mines. 


VICTORIA WORKS, OLD CHARLTON, KENT. 
And 14, Union Court, Old Broad Street, London, E.C. one 








LOOKWOOD & OARLISLE’S IMPROVED Patent DOUBLE-AOTION METALLIO 


PISTON PACKING RINGS & SPRING 


Sep SPRING SONGS se CEES wot ee ee “ylnder, aid the oer to pr te 
one to press the a ee ee e walls e cylinder, oO preea 
Rape Pron E e flat faces. Thus no inclined plane requifed in Rings. 


HIGHEST AWARD, INVENTIONS EXHIBITION, 1885, GOLD MEDAL, LIVERPOOL, 1887, 





LocKWooD & CARLISLE, Ltd.. 


BAGL.E FOUNDEYT, nncanriranigial 8644 


ROOF'S. 





BUILDINGS, LIGHT BRIDGES, 
FENCING & STRUCTURAL IRONWORK of every description for Home & Abroad, 





THE CLYDE STRUCTURAL IRON CO. LTD, 


Clydeside Ironworks, SCOTSTOUN, GLASGO 








heute oll 


ELECTRICAL ENGINEERS AND CONTRACTORS. 








THE BRITISH THOMSON-HOUSTON CO.’S 
6 and 7} HP. 


SINGLE-PHASE INDUCTION Motors, 


WORKING WITH CONDENSERS, 


Give Full Load Torque with only 14 full 


load current. 


They have an efficiency of 80°/,, and an approximate | 
power factor of 90°/.. 


Head Office: 83, CANNON ST., LONDON, E.6. 


141, W. George St., GLASGOW. 
Branch Offices; 21, Lincoln Place, DUBLIN. 
41, Church Street, SHEFFIELD: 


Telephones: 
Nos. 379 and 760, BANK, 


— Telegraphic Address: ‘“‘ AsrzRomAL, LONDON.” —— 8887 











F. L. SMIDTH & CO., 

















Copenhagen, ENGINEERS, == London. 
LONDON ADDRESS - = = PALACE CHAMBERS, &, BRIDCE STREET, WESTMINSTER, S.W. 
Machinery, Kilns, &c. Drawings of Complete Works or Alterations, 


ANALYSES AND OPINIONS ON MATERIALS FOR— 


CEMENT WORKS, 


BRICK WORKS, sa: 
LIME WORKS. 








Lowpon 


CHR. ENGELHART, C.E. 


(Bee “ Enanraznme,” June 1, 8 & 22, 1894. 




















LZ 4.&\ ELEVEN FIRST AWARDS. IRS 
migshyg) Gold Medal at Edinburgh, 1890, cc P) 
ee Highest Award, Chicago, 1898. & j 


Per? sis Trae Mo | 
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HaHnantet 
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Does the present price 
of Coal touch you? 


If so, you cannot afford to overlook the 
economy attainable by the use of a 


SIRIUS 
EXHAUST STEAM INJECTOR. 














This is the cheapest and handiest means of 
utilising exhaust steam and reducing coal bills- 
Entirely automatic in action and readily attached 
to existing plants. Send for full description. 


HOLDEN & BROOKE, Ld., Sirius Works, ee 


And 110, Caniah Street, E.C. 
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Teucrams: ‘‘OCORRUGATED, GLASGOW.” 
Tendon Agents: Messrs. CAMPBELL, MacMASTER & 00., Ltd. 11 & 12, Clement's Lene, endl tas BE, 
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VISCOID 


THE BRITISH VISCOID COMPANY, LTD., are now 
Manufacturing in their New Material Viscoid :— 


ENGINEERING APPLIANCES. 








Machine Tool Handles, Sewing Machine Handles, Valve , 


Wheels, Tap Handles of various patterns for hot water 
and high-pressure steam, &c., &. 


SANITARY APPLIANCES. 


Cistern Pulls, Sanitary Cycle Handles, &c. 


HARDWARE. 


Non-conducting Knobs for Tea and Coffee Urns, Brass 
Kettles, &c., Kettle Handles and Grips, &c. 


ELECTRICAL. 


Small Electrical Accessories, Switch Handles, Washers, Rings, 
&c., &c., for Dynamo insulation. 














pa Samples, Prices, &c., on application to the 


SECRETARY, so7a 
85, Seething Lane, London. 


‘Grover Spring Washer Nut-Lock 


aivine A BOLT ACTIVE ENERGY 
in appiTion To PASSIVE RESISTANCE. 








Patented at Home and 
Abroad. 


tated LEY Yy 

y YG Li fs 
OY, AF og 
co co 


A Standard Fastening on the 
Largest Railway Systems in the World. 











SCORES OF MILLIONS IN USE. 





‘Co 
aoe GROVER & 00 
== 4 


LIMITHD, 


WHARF ROAD, LONDON, Nt. ao. 


G Ve oe 





——y 








r= SS =S= 


Something Quite New 
THE HARTFORD AUTOMATIC SCREW MACHINE 


WITH MAGAZINE FOR TURNING CASTINGS. 
CAN BE SEEN IN OPERATION AT OUR WORKS. 
ONE MAN CAN EASILY ATTEND TO 12 OF THESE MACHINES, 








Send us samples and we shall be pleased to quote price and output, 


Agents: BUCK & HICKMAN, ” 


2 & 4, WHITECHAPEL ROAD, LONDON, E. 











ARTESIAN BORED TUBE WELL, 


At BOURNH, LINOS, 
SPALDI 


oo | 


NG. 


%» 












—— 


Oo. ISLBR & CO.. 


Artesian Well Engineers and Contractors to E.M. War Department, *457 











TuLueraruic Appress, ‘ADOPTED, LONDON.” 


BEAR LANE, SOUTHWARK, LONDON. 





=—4{ Illustrated Descriptive Price List free on 





{\ 


=> 


°o3 & 


= Deed || 


it] 


it. 2 


application. g=—m, f/ 


cin . 
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g Are You Interested in 


Case-Hardening 


it so, write at once for a copy of our little Book, entitled, ‘Hints and Facts 
shout Case-Hardening,” which we will send post free to any address. It 
contains information of considerable value to even the most experienced 
Case Hardener. 





8937 








PATENT 


GRAIN, MALT AND 
SEED DRESSERS. 


W. H. PALFREYMAN & CO., I7, Goree-Piazzas, Liverpeol. 
Over 
35,000 


BUDY Sees 


x, Andrew's Works, Bury St Kim, OBEY 


ENGLAND. 


inh anal x a Ss PORTABLE 
a : ze RAILWAYS 


Save & ©°/, in labour. 
PROMPT DELIVERY FROM LONDON 
STOOK, 























The only Exhibitors at the 
Greater Britain Exhibition awarded the 
SILVER MEDAL for 
PORTABLE RAILWAY PLANT. 


Estimates and Illustrated Catalogue Post 
Free of 


we OA. De fd DIE G «co. 
: iT =— VICTORIA ST., LONDON, E.C, 


egrams: ‘* ZapIa, "Loon." ee en tees aS 


GRAFT ON & CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
CYGLOPS WORKE, 


BEDFORD. 




















Telegrams— 
“Grafton, Engineers, Bedford.” 


application. 





sag LEM Ee 2s 


eagrerrey GTEAW: GREE ved in the 


PARIS EXHIBITION. 
JOHN ABBOT & Co., Ltd., 


ENGINEERS, 
GATHSHEHAD-ON-TYN HE. 


London Office—Suffolk House, Laurence Pountney Hill. 


olf Illustrated Descriptive Price List free on 





ON ADMIRALTY LIST. 


eee 


HEAPSTEADS, PULLEY FRAMES, ROOFS, 
COLLIERY PLANT. 


BOILERS. 
BRIDGES. 
ROOFS. 








Iron Manufacturers. 


Telegrams: 

















Iron and Brass Founders. \ 






EMERY & EMERY CLOTH z= 





REFLEX WATER GAUGES. 


Mateo) aime KLINGER & CO., Engineers, 
Contractors to the Admiralty, &c., 
66, Fenchurch St.,¢@ 
London, E.C. 


Telegraphic Address : 
“*SusTamvgp, Lonpon.” 


“RAPID” 
Re-starting 


Injector. 
BEST & CHEAPEST 
for all services. 


Re-starts Automatically. 
Lifting or Non-Lifting. 
For = and Low 
Takes Hot ‘Water. 
UNSURPASSED. 


_ Engine Packing Recommended for High Steam Pressure, Dry Steam, Acids, Oils, &- 












without any 
Against 


s. 
“abt Guard 





ntin, 


£3 prposios! 
Accidents 
to 
Workmen! 
Employers’ 
Liabilities! 4 


Steam Space, Silvery Lustre. 


y Boiler Mou 


of the GLASS TUBES 


hable to an 





Fitted with Best Asbestos Packed Cocks, : 


alteration of the Gauge H: 


: In pi 
Easily attac 











Water Column, Black. 


4 
KUINGERIT® scvunccuted’in"snects 895 inv square, from Cy in. thickness 
Price 4s. per lb. and upwards. am 





| q Gve. Detombay, Mce. Delange & Cie. 


ENGINEERING WORKS, 
EOoOBOKEN, rr. Aw 
SPECIALITIES. 


APPLIANCES FOR PUBLIC WORKS 
Dredgers.—Elevators.—Excavators.—Tugs.—Oen 
Pumps,—Sand Pumps. —Ballast ok hl 7 ga 
Yachts.—Hand, Steam & Hydraulic Oranes.—Drawbridges. 
—Pontotns.—Derricks.—Hand & Steam Winches.—Steam 
i Engines.—Traction Engines.—Plant for Blast Furnaces, 
is 4 Steel Works, Rolling Mills.—Gasholders.—Steam Ham- 
= mers,—Shearing and and Plate-edge Planin Planing Machinery, Machinery, &o &o. 


— THn — 


BROWN HOISTING & CONVEYING MACHINE CO. 


HEAD OFFICE AND WORKS: CLEVELAND, OHIO, U.8.A. 


EUROPEAN OFFICE: 39, Victoria St., LONDON, S.W. 


Telegraphic Address : ‘‘Shovelling, London.” 


PATENT COAL AND ORE HANDLING MACHINERY, 


SHIPBUILDING CRANES, 
FURNACE-HOISTS and HIGH-SPEED CANTILEVER and BRIDGE 
TRAVELLING CRANES 


For the Handling of Materials at Steelworks, Gasworks, &e. Also all Types of 


Overhead ELECTRIC TRAVELLERS, LOCOMOTIVE CRANES 
and HAND-POWER CRANES. 3040 






A — | 























PATENT 
ELASTIC CLUTCH 
OR COUPLING. 


Upwards of 


160,000 HP. 
Successfully at Work. 


SUITABLE FOR HIGH 
OR LOW SPEEDS. 







Sole Makers: 


Cowlishaw, Walker & 00, 


Limited, 


ETRURIA, STOKE-ON TRENT 





“ABBOT, GATESHEAD.” 896 
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Pn lle A Sup 


PHILADELPHIA, PENNSYLVANIA, U.S.A: 





AMERICAN... 


Labour-Saving 
Machine Tools. 





Boring and Turning Mills. 

Bolt and Nut Screwing Machines. 

Locomotive Cylinder Boring Machines. 

Floor Drilling, Boring & Milling Machines. 

Car Wheel Boring Mills. 

Drill Presses, Vertical and Horizontal. 

Drill Grinding Machines. 

Tool Grinding and Shaping Machines. 

Steam Hammers. 

Self-Acting Slide Lathes. 

Locomotive-Wheel Turning Lathes. 

Axle Lathes. 

Milling or Slabbing Machines. 

Planing Machines with Quick Return. 

Punching & Shearing Machines for Bridge 
Builders and Boiler Makers. 

Bending Rolls. 

Steam and Hydraulic Riveting Machines, 
Stationary and ‘Portable. 

Hydraulic Wheel Presses. 

Hydraulic Testing Machines. 

Slotting Machines. 

Shaping Machines. 

Turntables for Locomotives. 

Turntables for Cars. 

Turntables for Shops. 





LOCOMOTIVE INJECTORS OF GREAT RANGE 


AND FOR HIGH STEAM PRESSURES. 
SHAFTING, COUPLINGS, HANCERS, PULLEYS, 


&o., &0. 





CORRESPONDENCE OF INTERESTED PARTIES IS SOLICITED. 


CLAYTON & SHUTTLEWORTH, 


x INTCOL WN, (Telephone : Lixcoun, No. a 
HAVE MADE & SOLD OVER 63,000 ENGINES & THRASHING MACHINES, 


THEY HAVE A WORLD-WIDE REPUTATION FOR THEIR 

















Lonpon SHOWROOM : 


96, Queen Victoriast., F.C. 


Telephone: 5968, BANK, 


CATALOGUES 
Free on Application. 























CORN MILLS. CHAFF CUTTERS. 3645 





Cornish, Lancashire & Locomotive-type Boilers, Fixed Steam ——— Oil and Gas 
eee ae Pumps, Saw lene ine oe soa Maize Shellers, &c 


LEROY'S sone ic COMPOSITION 


deur wotnen itil hee Sete ent tin Sb 
years, 














. F. LEROY & CO,, 
QHAY ST, OOMMEROIAL RD, LONBON, E 


ANHYDROUS AMMONIA 


FOR ICE-MAKING AND REFRIGERATION. 
As Supplied to the LINDE BRITISH REFRIGERATION CO., LIMITED. 
Absolutely the PUREST AMMONIA PRODUCED. 
WRITE FOR PARTICULARS AND PRICES. 


The STANDARD ANHYDROUS AMMONIA CO, of Great Britain, ld, 


eres Sere GRACECHURCH 3H STREET, LONDON, E.C. 


CHARLES McNEIL, Sie 


Specialist in Hydraulic Stamping and 
Forging. 


STAMPED STEEL 
PISTONS, 
up to 
42 in. diameter. \ 
KINNING PARK ~* ; 
IRONWORKS. Original Patentee and Maker of Embossed Manhole Doors. _ 9808 


CLYDE SPRING WORKS 


W. S. BROWN, Jun., & OO., — 


67, WASHINGTON STREET, GEASGow . 
MAKERS OF ALL KIND OF SPIRAL, VOLUTE AND FLAT SPRINGS. 


























WELDLESS 
LOCOMOTIVE DOMES 
up te 14 in. thiek, 

\ ; 


























‘ell 
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Alley & Maclellan, 
ENGINEERS, 
SENTINEL WORKS, ve 
GLASGOW. ,k 
VALVES FOR CAS, WATER, '* 
STEAM, AND SEWACE. 


GOLD MEDAL, Inventions Exhibition, 1885. 


"y STANLEY 


MATHEMATICAL, DRAWING AND 
SURVEYING INSTRUMENTS 


of every —n of the highest quality and finish, 
at the most mojerate prices. 


PRICE LIST POST FREE. 
Address: 


W. F. STANLEY & CO., Ltd., 


GREAT TURNSTILE, HOLBORN, LONDON, WC, 














ASK FOR 
EYRE & SPOTTISWOODE'S 


ILLUSTRATED CATALOGUE OF 


MATHEMATICAL DRAWING INSTRUMENTS 


Geometrical Models, Drawing Boards,. T -squares, Set: 

uares, Drawing Paper, Pencils, Crayons, Indian Ink, 
Brushes, Water Colours, and all Dra’ Material: 
suitable for Draughtsmen, Technical Students & others 





EYRE & SPOTTISWOODE, 


Great New Street, London, E.C, 312 





Post Free, New Edition, Illustrated Catalogae, 





DRAWING INSTRUMENTS, 


ENGLISH MAKE. 


New Series. The Latest, Best and Cheapest. 
Quite different to what are usually sold. 


DRAWING AND TRACING PAPERS AND CLOTHS. 
LEVELS, STAVES, TAPES, SCALES, &c. 
MATERIALS FOR PHOTO-TRACING, COPYING. 


A. G. THORNTON, 
Practical Manufacturer, 
Contractor to Her Majesty’s Government, 
67, ST. MARY’S ST., MANCHESTER, 


Telegrams: ‘“‘ Drawing, Manchester.” 3460 














CENTRIFUGAL PUMPS 
a et, Da nT NG SGINES, 
"Sears Eee pws Work, &e. 


Bpectalition t Gonmin 


$ “BONAOCOCORD,” ccanen 


JOHN OAKEY & SONS, Ltd. 


GENUINE EMERY, __ emery WHEELS 
EMERY CLOTH, For all Purposes. 


gpeeconsammale ROAD. a LASS PA PE R, 
LONDON, 82. BLACK LEAD, &c. 


SIMPLEX LEAD 
GLAZING 


FOR ROOFS, SKYLIGHTS, AND HORTICULTURAL WORK. 
NO SPECIAL CONTRACT REQUIRED. 


NO ZINC, IRON, OR PUTTY USED. 


ANY QUANTITY SUPPLIED. 
Over 1,000,000 superficial feet in use on 2,500 Structures. 


GROVER & CO,, LIM. <3 


ENGINEERS, &c. ‘ 
BRITANNIA WORKS, WHARF ROAD, CITY ROAD, LONDON, N. Z 


Write for Illustrations and full Particulars (sent post free). 1236 




















Bridge over River Trent L.D. & E.C. Railway (4 spans, 115 ft. each), 


ANDY HANDYSIDE & CO., L®- 


Britannia Works, 104, Queen Victoria 8t., 
DERBY. LONDON. 


Managing Director, 
A. BUCHANAN. 


DOULTON : 


PLUMBAGO ~ 
CRUCIBLES 


WoRES =: 
LAMBETH, . LONDON, ROWLEY 
REGIS, 8TAFF8., 8METHWICK, 
87. HELEN'S, PAISLEY, N.B., 

and PARI8. 








4167 


CO. 











DEPOTS =: 
Granville 8t., BIRMINGHAM. 
Phi 8oho 8t., LIVERPOOL. 
8t. James 8q., "MANCHESTER, 
88 4 40, Bothwell 8t., GLASGOW; 
6, Rue de Paradis, PARI8, 





Od 3852 


WM MUIR & Co 
LIMITED, 


Sherbourne Street, 


MANCHESTER. 
Tole. Addreee, ‘“BRITANNIA, MANCHESTER.” 
Felephone, Wo. 529. 
MANUFACTURERS OF 
MAOHINE TOOLS of | the most 


MILLING MAOHINHS as follows: 


PROFILE 
Honora | Ses eens 
CAL most massive, 


with two 
vertically the other 


horizon’ a 
ALFRHD MUIR’S Patent MILL- 
ING OUTTHRS, which 





remove 
ee oe eee Se ay See 


MILLING OUTTHRS, Ordinary. 
OUTTBHBR GRINDING MA- 
OHINES. 


GRINDENG DING MACHINES, Peg 3 


pe ann 
BO Tato wee, ws le Le up to 2 ft. 


SPHOIAL BRASS FIN! FINISHERS 
LATHES with 


Aes 
HANSON’S hei MA- 
OHINSS, fer Flanging Rings of Boiler 


ALFRED MUIR’S Patent OVAL 
HOLHand O[ROULAR OLS 
BORIN GMAOHIN®S, fer 


J ORDAN'S Patent MULTIPLE 
DRILLING MAOHINE, fer 

Boiler Shells and Boller Fiue 
SPHOIAL MAOHIN BRY fer Ord- 
nance, Small Arma, &c, 8685 
We rece in 8TOCK or in PROGRE&8& varlous 


sizes and desoriptions of the above, also MA- 
CHINE TOOL8 which = in general demand, 





RYDER'S 
FORGING MAGHINES. 






from 28 cwt. to 6 tons. 


Various Sizes A Weights, ranging 


— 


WILLIAM RYDER 


Box: Town. 


Original inventor, Patentee and 
Maker. 





Also Maker of Sawing Machines for Hot Iron, 


Ring Spindles for Cotton Machinery. 38903 








=|LAMBETH, LONDON, S.E. 


D 
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PORTABLE CRANES, 
OVERHEAD CRANES, 
HYDRAULIC CRANES, 
WHARF CRANES, 
DERRICK GRANES, 
FORGE GRANES, 
WALL CRANES, 





4a... 8S. DEA IT & Go. 


STRUCTURAL ENGINEERS, 
MANUFACTURERS OF 


STEEL & IRON ROOFS, 
BUILDINGS & SHEDDING 


SPECIALLY DESIGNED AND 
ADAPTED TO THE REQUIREMENTS oF 


Engineering and Industrial Works, 
- Tramway Shedding, Collieries, Gasworks, 
P Dock Shedding, Produce Stores, &c, 


Engineers’ or Architects’ own plans estimated for. 





teens 


Plans and Estimates furnished on recelpt of necessary information. 
BUILDINGS FOR SHIPMENT AND RE-ERECTION ABROAD A SPECIALTY. 


Illustrated Catalogues, containing useful information and varied examples of constructed work, free on application. 3549 


GLASGOW: CLYI CLYDESDALE RON WORKS. 


LONDON: 49, CANNON STREET, F.C. CALCUTTA: $1, DALHOUSIE SQUARE. 


























JOHN GRIEVE & CO. 


MOTHERWELL, SCOTLAND. 























BodleyBros.&Co. 


OLD QUAY FOUNDRY & ENGINE WORKS, 





4012 
Gade to any power and for any reduction 





TO ALL WHOM IT MAY CONCERN! 





We beg to state we have now at work the above powerful Shearing Machine, and are prepared to 
shear plates up to % in. thick. 
Customers’ plates sheared to order, or plates supplied from stock sheared to special sizes. 


STOCK.—3000 Tons Plates and Bars. 


WRITE FOR NEW SECTION LIST. 
National Telephone Nos,: 844, 845, 867. 





Telegrams: ‘‘ RozEBucK, Lonpon.’ 





PLEASE CUT THIS OUT FOR FUTURE REFERENCE. 





BUCK & HICKMAN 





PRIOE OF RECEIPT OF POWER AND SPEED. 


2 & 4, WHITECHAPEL ROAD, E. Works, Vallance Road, E. ™ 
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KERR, STUART & C0. 
































































































































WORKING. 


























COWANS SHELDON, LP) 


CARLISLE. 


"4, 
) 
) 
) 

































pa See steer tele 














Heavy 


LIFTING HAULING 


PLANT 





SPECIALITY! = 


A Size or Power. 





debledieeodciel . 
bed ey OA MES 








Points and Cidasieai to any Specification. 


ttz 
















Tolograbie Address : 
ST. NICHOLAS, 





CARLISLE.” 


ABC and 
Al 
CODES 
USED. 


8944 | 41) communications to be addressed to the London Office 


‘. —— 


Portable, Tramway & Permanent Way Material 











sdk ake ntiiek 





WORKS: STOKE-ON-TRENT: 2440 
OFFICES : 20, Bucklersbury, E.C. 


KERR, STUART &C0.E 
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GREAVES'S BLUR LIAS LIME’ 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Deliver the above and Roman and Liss Osment t 
any “part ot London by boat tall oF cat and to 
the kingdom by rail and bost direct 


Stockton, Wilmoote, and Harbury Works. 


Chief Offices: WARWIOK. 


Depots: WORCESTER WHARF, BIRMING 
18, SOUTH WHARF, PADDINGTON, Ww. 


MENZIES & CO., LTD., 
Shipbuilders, Engineers and Repairers, 
LEITH and INVERKEITHING. 


(On dAmntvaity and War Office Lists ) 





Baliders of Screw and Paddle Steamers for 
Sargo aud Passenger Service—Sailing Vessels up to 1200 
- nose they ao ight—Sterm 
Vescriptions—Steam Yachts aud Launches—Light Draught 
Steamers for Shipment Abroad. 
a ot ceraied deseription to Hulls and 
ines executed with despatch and thoroughness under 
personal supervision. 
Estimates Gi iven for Docking, Cleaning. 
Faintins, and Repairing Iron and Wood 


Trawlers and Fishing Vessels of all 


Dry Dooks— Leith, Patent Slipway—Inverkeithing. 
Telegrams; “ Muxzres, Larru,” “Surevarp, lwvERKerrame.” 
Telephones ; Lusru, No. 686; Invenxzrruine, No. 802. 


MENZIES & CO., Ltd., Leith and Inverkeithing. 





Lenn | 


Pres 


<i 
iS: IN = A 
| BRASS COPPER & GERMAN SII VER | 


| CONDENSER PLATES 8 .CARTRIDGE METALS| 
SYENITE if 








SAFETY AND 
WATER RELIEF 
VALVES. 


Send for List 84, Post Free. 


Ashton Valve Co. 


(Hobdell, Way & Co., Ld.), 
1 & &, Rangoon 8&t., 


LONDON, E.C. 





=<STAMPINGS- 
IN TRON STEEL aND BRONZE 


FOR eNCiINEERS, SHIPBUILDERS, CYCLE MAKERS ETC 


(SEND-FOR ILLUSTRATED LIST) 


TOUGHENED ALUMINIUM 


IN INGOTS or CASTINGS, 
For Ornamental Castings, Models. Patterns, and 
Cabin, Carriage, Bisctric Lag ht, Bngine and other 


Gost ABOUT SAME AS IN BRASS BUT LESS THAN ONE-THIRD THE 


OROSIER, <n & OO., 
2, Collingwood St., Newcastle-on-Tyne, «072 


i 


2.anune rs Ww a 


STERN BROTHERS, 57, Gracechurch Street, London, E.C. 


STERNOL SOLUBLE OILS 
HYDRAULIC & SCREW-CUTTING MACHINERY. 


(REGD.), FOR 
Can be mixed with up to 95%, of water ; great efficiency ; great economy. Apply for Samples & Quotations. 


Branch Office: Jubilee Buildings, 108a, Hope Street, GLASGOW. 








STOCKTON IRON 


ROBERT ROGER & CO, Ltd, am" - STOGKTON-ON- TEES, 


Sole Manufacturers of ‘THE PEPPER” Steam Steering Gear (Pepper's Pat) ‘ 


HORIZONTAL AND DIAGONAL. 


STEAM WINCHES. 

STEAM CRANES. 

HAND WINCHES & CRANES. 
SHIPS’ PUMPS & CAPSTANS. & 
HAND-STEERING GEARS. 
WATER-TIGHT BULK-HEAD DOORS. 
DONKEY-FEED PUMPS. 

BALLAST DONKEYS. 

SPRING SAFETY VALVES. 


“THE PEPPER ” _ YACHT ENGINES, . 


HorizonTaL STEAM STEERING GEAR 


SAMUEL OSBORN & CO., 


SOLE MAKERS OF 


re. MUSHAE IT’S 


SPECIAL (SELF-HARDENING) STEEL 


Brought out about 26 years ago, and still maintains its superiority over all imitations. It is the 
BEST STEEL yet produced for Lathe, Planing, Boring, and Slotting Tools, Milling and Nail 
Cutters, Countersink and Twist Drills, Machine Taps and Dies, and Hot Punches. No 
twisting in hardening; no watercracking; easy to forge, file, or tool; and machines may (and 
should) be driven at speeds and feeds far in excess of any that can be used with any other Steel. 


CRUCIBLE AND SIEMENS STEEL CASTINGS. BEST TOOL STEEL. FILES, SAWS, HAMMERS, &c,, &. “a 


Shauesiein 4 Bitiase WInca., 


























ee — 
FORRESTT & SON, Ltd., Ship, Yacht, Boat Builders and Engineers, 


THE SHIPYARD, WYVENHOE, ESSEX, & 101, LEADENHALL 8T., LONDON, E.0. 


Telegrams: ‘‘ Forrest, WyvEnHoE” ; “ Forestiers, LONpDOu." TrLEPHONE No. 5942, AVENUE. 








| 
| 


for the Colonies, Egyptian Government. 


————— | 


— ene 


— 


———_ 


Contractors to the Admiralty, War Department, Crown Agents 


Builders eter oy ASER, El-FATEH, ond EE. SAFER, used on the Nile during the recent expediition to Khartown Length, 140 ft. 
ey al i rand ef fh. depth at side. Compound surface-condensing machinery, 400 indicated horse-power. 
3056 





Pelegrame—''Oromil, Newoastle-on-Tyne, Nat. Tel. 1441. 


PATENT are; AND DRY DOCK AT WYVENHOE. ELECTRO GALVANIZING PLANT: — 








Contractors to the Spanish Government, Boliv'an Government, 
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TUBES AND FITTINGS. °c" 


PURSE Peta 
Interchangeable 
Work of all kinds 
in pe gay 

o Order. 








LONDON, E.C. 


General and 
Manufacturing Engineers, 


INGHAM —ile 8, Sheepoote St., and 10, Coleshill &. = LONDON—90, Cannon St, B.0., and 157, Upper Thames St. 
LIVERPOOL—8, Paradis 8. MANOHESTER—42, Deansgae, CARDIFF —3i, Wost Bute St 


WROUGHT-IRON TUBES & FITTINGS 


FOK GAS, STEAM, WATER, &c., PLAIN AND GALVANIZED. MANGANESE CopPRR 


Tron Boiler ee ae Boiler ine oubdhitielitienuake 
wate ote vost | /_g y\ | IBON OB STREL TUBES), ommmemnerm cme 


Up to 4 ft. Diameter. 
In Ingots, Billets, Rods and Sheets. 


TUYERE & OTHER COILS TUBES Electrically Welded Fittings ET ee 


Of all descriptions and to ER: le OF LARGE DIAMETER, 
PRIER’S PATENT 


WHITAKER BROTHERS, LD. : 


HOoRSFOoR TH, LEDs. 
ea and Sole Makers of T. Whitaker's 


PATENT STEAM CRANE NAVYIES. 


Double and Single Action Steam Hammer Pile Drivers, 


STOomN ET BRAAHELTS. 
Telegrams: “QUARRIES, LEEDS.” IMPROVED WIRE ROPE 


oer 100 ALREADY SOLD. iz | LLEY § 
TESTIMONIALS AND PRICES ON APPLICATION. _, 









































he th witli ou tk dient Zens Yennet Gitiensh tests 


LOOK FOR DIFFERENT TESTIMONIALS EVERY WHEE. 


Wirral Railway—Seacombe Extension. 
Contractor’s Orricr, Poutton, Wat.asgy, near LiverPoon, 19th February, 1894, 
Gury, —I have great pleasure in stating that the Steam Navvy I purchased from you last summer has THOMPSON & CO., 
me complete satisfaction. The facility with which it can be moved from place to place makes it a very useful tool. | * Engineers and Founders, 7885 


> Messrs, Wuiraker Bros., Horsforth, Leeds. é Yours truly, T. W. DAVIES. | VICTORIA WORKS, TAMWORTH, STAFFS, 


Will Save Life of Ropes 50 per cent. 
‘ISVd CHALNYUYOS SHUY | “ONINVH 20 ‘TOV IOVH “OMTATEC “OMIGHIM J0q 








ADVANTAGE OF OVER 30 YEARS’ EXPERIENCE, 
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PARIS EXHIBITION. 


Lubricating Oils 
GOLD MEDAL 


AWARDED TO 


PRICE'S PATENT 
CANDLE COMPANY L™ 


Oil Refiners, 


AND MANUFACTURERS OF 


Lubricating Oils 


For Land and Marine Engines, 
Cylinders and Valves. 


For Textile Machinery of every 
description. 


For Collieries, ‘ron Works, 
Mines, and Quarries. 


For Saw Mills, Flour Mille, and 
Agricultural Machinery. 


For High-Speed Engines and 
Dynamos. 


For Engineers’ and Machinists’ 
Tools and Shafting. 


For GAS ENGINES. 











Sous PRorRizTORS AND MANUFACTURERS OF 


VEITCH WILSON'’S 


LUBRIGANTS.|_=: 





PRICE OARDS and SAMPLES MAY 
BE OBTAINED FROM 


PRICE'S PATENT 


CANDLE COMPANY, L¢| agi 


Belmont Works, Battersea, 


LONDON, 


a & GLASS, LIVERPOOL, 





Extensive STOCRs of all descriptions and Sections 


MALLEABLE IRON AND STEEL, 


Incl all 
juding wt eee are, eand Flat Bars, Mitch | 


Rolled Girders& Joists, in, to 20 in deep, 


COMPOSITE GIRDERS MADE TO SPECIFICATION, 
PLAIN AND CHEQUERED PLATES. 


Boiler and Tank Plates in Iron or Siemens-Martin Stoel, all sing, 
QUOTATIONS AND SECTION SHEETS ON APPLICATION. si 
SHIPMENT ORDERS PROMPTLY EXECUTED. CORRESPONDENCE SOLICITED, 








First-class Medals—Paris, 1885; London, 1862. Gold Medals—Paris, 1878; Melbourne, 1881. 


SHELTON IRON. 
SHELTON STEEL. 

















All sizes and sections of BARS, ANGLES, 
z SHELTON ‘es TEES, OHANNELS, 
BRANDS. © GRANVILLE GIRDERS, PLATES, SHEETS, &c., &c. nn 2 rs SHELTON STEEL 
SOOO OG OOOO—E 3 5 
Sid ENQUIRIES TO— 








THE SHELTON IRON, STEEL & GOAL GO., Ltd., STOKE-ON-TRENT, STAFFORDSHIRE: 


OR 122, CANNON STRAAT, LONDON, H.C. 





PHOENIX BOLT & NUT GO. 








Guardian Building, Cross $t., Manchester. 


Telephone No. 11. | Telegraphic Address ; ‘‘ Sheltonian, London.” er 


Telegraphie Address; ‘‘ Shelton, Stoke-on-Trent.” 

















(WM. M. WARDEN & SONS), 


ee : 
HANDSwoORTH, NEAR BIRMINGHAM. 
MANUFACTURERS OF EVERY DESORIPTION OF “BOLTS, BIRMINGHAM,” 





BOLTS, NUTS COACH SEREWS RIVETS, WASHERS 


RAILWAY, TRAMWAY, & “TELE GRAPH .FA STENINGS. * as. ® 


TINKER, SHENTON & CO. 


HYDE, near MANCHESTER. 
rf JAMES SHENTON, Proprietor. ESTABLISHED 1872 
Telegraphic Address: “DUPLEX, HYDE:” Telephone No. 21. 


MAKERS OF HIGH-CLASS 
@ LANCASHIRE, CORNISH, VERTICAL, HYDE DUPLEX 
















AND ALL OTHER TYPES OF 


BOILERS 


Up to 200 Ibs. Working Pressure. 


TESTED BY HYDRAULIC 
TO 350 LBS. 


DRILLING, WELDING, FLANGING, PLAKIM, 
RIVETTING, &c. 


=> By Special Machinery of the 
modern construction. 


Cornish, Duplex & Vertical Biles 


FLWAYS IN STOCK OR IN PROGRESS. 1° ” 
Please Address all Inquiries as abo” 











L 


; 



























COGGING, PLATE, BAR & RAIL 


LAMBERTON & 00. 
















Vaaesl i SHEARS, REVERSING. MILL 
Coatbrid ; ) 
pocminaiertn. mi White ibe = HYDRAULIC PLANT. 
. . gz 
LARGEST AND MOST MODERN Vy «oi ae mn oii feds ' 
| INSTALLATIONS ie : rnd Mt tly 
oF MACHINERY FOR THE ne hs Realty <= 


MANUFACTURE OF STEEL 





REVERSING BAR AND =x, a iW G Ene Ei. 3365 
Se 


GLOVERS CABLES 

















¥. 7. GLOVER & O0,, itd, TRAFFORD PARK, MANCHESTER, 












Sizes from | to 130 HP. in 
Stock or Progress. 


PATENTEES AND SOLE 
MANUFACTURERS 


WILLIAM GRIGE 
and SONS, Ltd. 


FAZELEY STREET, 
BIRMINGHAM. 





THE BIRMINGHAM GAS ENGINE. 





» AGENTS Wawra. 


_Jone 29, 1900. | ENGINEERING. 27 
“STHEEIT. = LANT amATING On BOLL BY STALK 


Theob or auax san Gee eke 
is entirely done away with, and ie uor 
Heated or Boiled Quickly, Economically, 


LIST OF PRICES. t 
the. She dhe." 








NUMEROUS TESTIMONIALS. 


PICKING, HOPKINS & CO.,BOW, LONDON. 








STEAM TRAPS 


PICKING, HOPKINS & 0. "SPA PATENT TRAPS 


Her tabling the ater‘ of condensed Steam from Pipes, Coils, Pans, 

Heaters, &c , &c., are well known as being the very best for the 
They ‘are perfectly» automatic, require no ‘tion, 

from water. 








map LIFTS 


OF 
“ STANDARD” 
STEAM PUMPS, 
DUPLEX PUMPS 
AIR PUMPS, 
TAR PUMPS 
HYDRAULIC 2: 
PUMPS, = Eau 


WINDMILLS“ 


For Water Supply, Pumping, Grinding, &c. 


PICKING, HOPKINS & C0,, 


ARNOLD WORKS, BOW, LONDON, E. 


MAKERS OF 
BREWERY PLANT 


SUGAR PLANT. 











er eR SENS SY nt PT Pn eee REI ION Pi NTs i tnt 
S 

























protean ter eraser esta _ = — —- “ 
~ — oer a RR NR ne Re 
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TRATTON 
EPARATOR 


INSURES 


DRY STEAM, 


no matter how long your steam pipé, 
nor how much your ar bole a a * 





SEND FOR OUR NEW OATALOGUE. 


The Goubert Mfg. Co. 


NHW YORK, U.S.A, 0 
C. R. HEAP, Agent for Great Britain, 


47, Victoria St., Westminster, London. 


T. & R. LEES, 
HOLLINWOOD, NEAR MANCHESTER. 


—— ESTABLISHED 1852. —— 


BOILERS A SPECIALITY. 


Tolegres ee Telephone No. 
6616 












Hollinw ood.” (National). 


air 


Hii 
i] 


_ Fitted with cross tubes, all fittings and mountings, longitudinal seams double riveted. To work at 8¢ lb. 
8282 Certificate from Boiler Insurance Company sent with each Boiler. Arranged for coal and wood fuel. 


IMPROVED VERTICAL STEEL BOILERS. 
XN omnal tlie tent of | Dia. at || Nominal / eater Dia. of 





HP. . Boiler. 
| Sift. 6in.| Sf. 6 in. 
9 560s 16 8 











r 


Icknield Port Road, BIRMINGHAM. 














Trape Mark 





On Admiralty Est. 1872. 


PATENT WELDLESS STEEL TUBES, 9684 
For Boilers, Hydraulic Preases, Ferrules, Boring Rods, Bushes, Shafting, and General Engineering Uses. 


TRADE MARK, 








[June 29, 1900. 


THE WELDLESS STEEL TUBE Co., LTD. | 


























BEVER, DORLING & 60., LTD, 


wee « DUPLEX PUMPS “iio 


Admiralty, 


Crown Agents for the Colonies and 
India Office. 
"Iv9) SSO) PoAoudMy WIM 
SHNIONT AUVNOILYLS SSY10-H9IH 


"KUINIROYH VAL Teqads 
DUG SHHOLNT NOMA 1970 


Contractors to H.M. War Office, 





Duplex Pumping Engine, 18 in. by 9 in. by 16 in., with Patent Valve Gear ; as suai to the Bengal Coal Co. (From a Photograph.) 
REGISTERED OFFICE AND WORKS: 


UNION FOUNDRY, DEWSBURY. 


RE ed BE. **Foundry, Dewsbury.” Telephone: Bt LONDON OFFICE: : @, OLD STREET, EO. __? OLD STREET, E.O. 


GEO. RICHARDS & 6O., L™ 


Broadheath, near Manchester, 
MANUFACTURERS OF HICH-CLASS MACHINE TOOLS. 


Onntractors for Machine Tools to H.M. War Office, the Lords of the Admiralty, the Council of State for India, the Orown Agente for the Colonies, Foreign Governments, 
London Manager «= AUSTIN H. HOPKINS, 9, Ranelagh Mansions, Fulham, S.W. 
Bole Agents for Scotland: MITOHELL, GRAHAM & SON, 46, Buccleuch Street, EDINBURGH. 


LIST OF OUR Telezrams—“ RICHARDS, ALTRINCHAM.” 
SPECIALITIES. 























Catalogues on application. 





Patent Side 
Planing Machines 
Pearn’s 
Facing & Boring 

Machines. 





Bini 

















17H On [Bn On On }4y Ow 
SIE e NSC 8n! eS Eee ae ee. 


Lathes, &c., &c. PATHNT SIDE PLANING MACHINE (500 in use). " 





TEM » 2 





* 
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fairbanks’ All-Metal Weighing Machines 


ACCURATE, DURABLE & STRONG. 

















One of the many good features of this machine 
is that of the SUSPENSION BEARINGS, which 
protect the fine edge of the centres from wear. 
Another is the finely finished Gun-Metal BEAM 
with a capacity of 1 cwt., obviating the use 
of any small, loose weights, saving time and 
annoyance. 


SEND FOR ILLUSTRATED CATALOGUE. 4163 





Dae 


THE FAIRBANES CO., 


16, Great Eastern Street, London, E.C. 

















RPATINT 


POWER 
HAMMERS}: 


Illustration of 3 cwt. size for 


GENERAL SMITHS’ WORK 


AS SUPPLIED TO H.M. DOCKYARD, MALTA 
H.M. INDIAN GOVERNMENT, &c., &c. 


—( ALSO )— 


HAMMERS SUITABLE FOR FILE 
FORGING, 
BOILER FLUE WELDING, 
FORGING IN DIES, 
CUTLERS’ WORK, 
FORK DRAWING, STEEL TILTING, 
SHOVEL 


— 74 ce PLATING 
| : <3 PLANISHING 
COPPER 


For Prices and Particulars apply to 
the Sole Lic>sees, 


Samuelson & Co. 


LIMITED, 


BAN BURY, 
OXON. 















Weeses WSS S288 42 428 422 Ve UL BA SAO 
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“BUILT FOR ENGINEERS.” 
THE FAMOUS 7a {4-t. Gold 
Keyless Lever. 








“Keeps Time in all Climates.” 
In Solid tore 


by my be 18-ct. 17,6 
£7 15 0 “grads movement aise). 
A Wonderful Watch, specially made for 

the Engineer's Pocket. 


The agg en nal must ‘be seen to 
prppeety ppreciate its remarkable 
Koronebey well made, Lanse 3 reliable 
without useless bulk nae ce undis- 
linguishable from a 220 watch, itis easy to underetand 
the remarkable success this watch has attained vo pon | 
men so skilled in observation and appreciative of rea’ 
merit as engineers, 
The “ ENGIN EER” briefly described has a 
poaryerren he —_ berlens lever movement, Full ‘canon 
th a chronometer balance ensuring 
accuracy came all climatic conditions. Strong 
Solid Gold Cases (stamped), dial indicates time to 
the 800th part of a minute. Supplied direct by = 
actual maker at 40 per cent. below the ordinary retail 


price. 
An IRISH ‘MAGISTRATE 


wri 
Portarlington, Ireland, March 28th, 1900, 
Gentlemen,—I am VERY PLEASED with the ‘ ‘Strand ” 
watch I had from you a few weeks ago, also the chain, 
Nothing will give me greater pleasure than soUNDING 
YOUR PRAISES BROADCAST — my neighbours and 
ana ag &., CORSILLIS, J.P. 
Mesers, H. White & Co. 


The “SPECIALIST,” a a Superb Watch, ory 
the H. Wurrs Mre. Co.’s Higher Grade Movemen 
fitted in specially massive 18-ct. Gold Oases. ~ 
Ss and 4 ble. throughout. The Company's 

or in massive Hunting or 
Halt, Hunting’ Cases £12 10s. A splendid 


Presentation Watch. 
COLONIAL ORDERS receive ones atten: 
tion from a member of the firm, and are ed 


promptly after being subjected to teste 
Postage, British Colonies, 2s. 6d. extra ; where, 5s, 
ena oe Nett cash. ae — 
pany sell for cash only, consequen' clien 
obtain the highest possible value ne outlay. 


A FAIR TEST. The H. White Watch 
" Manufacturing Co. 
will be pleased to submit the above Watches, 
or any article selected from Catalogue a 
any intending agra lag ag ion, 
permit of clients judging o equality, 
Finish, and value of their well tnowe peci- 
alities. Reference (trade or professional) 
would oblige. 8769 


FREE.—AN INTERESTING BOOKLET 


affording much information concerning watches, &c., 
sent postage paid to any part of the world upon 
—— of application (mentioning ‘‘ ENaramsrine ”). 
Send a card for one. It may save you P: 


The H. WHITE Wate Mansts. co 
104, Market St. (next to Lewis’s), Manchester. 
SURVIVAL OF THE FITTEST. 
CHARLES TAYLOR’S 


PATENT. MACHINE VICE 


Now stands alone in the market ; no other rh ou. 
or advertised to any extent. OVER 6000 


THE ONLY 




















SELF-CENTRING. 


Beats all the Am 
Universal Ch 
tighter, truer wears 
longer. : 


Stands heavy engineers’ EN 





All Wearing Parts Hardened, which is Tmpowse 
Sit h the arden Chucks. 












C. TAYLOR, ""'Strccs, BIRMINGHAN. 






} 
t 
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Tue Crayton Encuveering & EvecrricaL Construction Company, Limrrep. 


Head Office and Engine Works: NEWTON, HYDE, near MANCHESTER. 





Telegraphic Address: ** DYNAMO, HYDE.” 


Electrical Works: { 





Telephone No, 62, Hyde. 


HYDE, near MANCHESTER. 
CLAYTON, near MANCHESTER. 


NEW TYPE ENCLOSED MULTIPOLAR ELECTRIC MOTORS IN STEEL CASE. 
IN SIZES FROM 4 TO 60 HORSE-POWER. 


GUARANTEED FREE FROM SPARKING AT ALL LOADS. 


All Communications to be addressed 
to the Head Office, Newton. ° 








MULTIPOLAR DYNAMOS UP TO 5000 HORSE-POWER. 








KERMODE’S LI 








eet | 


DETAILS ARE BUILT IN STANDARD SIZES AND KEPT IN STOCK. 


4038 








FUEL SYSTEM |‘ 


FOR STEAMSHIPPING AND INDUSTRIAL PURPOSES. 
ee 


For RIVET 
HEATING, 
BRASS | 
SMELTING, 
BAR & PLATE een 
BENDING . a | 
FURNACES, [ : 
REFUSE hi 








DESTRUCTORS, [-S¥7 


For CORE 
DRYING. 


For ORE. 














REDUCING, _, 068 8, 
&e. : 


ECONOMICAL, 1G = 


EFFICIENT. 
SMOKELESS, 





AIR Pil 








FLOOR LEVEL. 
eeea 





Suitable for any kind of furnace without alteration of ordinary arrangements of furnace. 30 per cent. more efficient than any stesm™ 
burner system Fires instantly available for coal if it should be necessary. See ““ ENGINEBRING,” Nov. 17th, 1899. 


Address Communications 79, ST. DOMINGO VALE, LIVERPOOL. 


AGINTS WANTED ABROAD, 


‘Tuuecrarnic Appress; “* WARMTH, LIVERPOOL,” 


BORE 
































U 





















@ek 


| vaualinnanni 














NZ 
7S 














Descriptive 
Matter and 
Expert 
Advice 
Free 00 


Application 
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PATENT CLUTCHES. 

















| KING’ 3 





Made in 7 Sizes, 
from 10 to 1000 HP., 
in Steel and Iron. 





Large numbers at work in 
Textile, Flour and 











Photo of No. 3 Size RATCHET CLUTCH. 


Paper Mills. 





FRICTION COUPLINGS 


AND PULLEYS. 


Made in 8 Sizes, from 5 to 300 HP., for DYNAMO DRIVES, HOISTING 
and WIRE DRAWING, &c. 








PRICES AND PARTICULARS ON APPLICATION TO— 


H.J.H. RING & CO., Engineers, Nailsworth, Glos: 


AGENTS FOR INDIA: DINSHAW FURDOONJI & BROS., APOLLO STREET, BOMBAY. 





_ AUTOMATIC 
RATCHET CLUTCH 


FOR COUPLING TOGETHER 
TURBINES, ENGINES, GAS ENGINES AND AUXILIARY MOTORS. 


SILENT 















= = i. ee eres 
‘ i 


ape: 
Be A 








Photo of 30 in. FRICTION COUPLING. 

















No. 6 


Spindle 


“LITTLE GIANT 
+ REVERSIB 
PISTON AIR 

MACHI? 






PISTON 
AIR BORING 
MACHINE. 





Can be reversed 
whilst 
running at full speed. 





Weight, 44 Ib, 





Reversible | 


“Littte Giant’ PNEUMATIC TOOLS 


MANUFACTURED IN ENGLAND. 
“Little Giant” 


CHAIN BLOCKS. 





|All our Machines are guaranteed against Repair for 
Twelve Months. 


SHNT OW THRILAL. 
Carriage paid both ways if not satisfactory. 


| 66 


LITTLE GIANT” HAMMERS. 


SUITABLE FOR ALL PURPOSES 
MADE IN ALL SIZES, 


Are the most economical, as they use 30 per cent. less 
air than other Hammers, by cushioning 
on the exhaust. 





OUR TOOLS ARE IN USE BY THE PRINCIPAL 
RAILWAY COMPANIES. 








Will lift the maximum 
load 


8 ft. per minute. 4 





Made in all sizes. 



































Works : 
CHIPPENHAM, 
Witts ENGLAND. 


TELEGRAMS : 
“GIANTRY, LONDON.” 


The International Pneumatic Tool Go., Ltd. 


Taumpuonn-{ 2%: Weermineree. 
8, CaIPraNHAM. 


THOS. W. FORD, Manager. 






Main OFFICES: 4069 
PALACE CHAMBERS, 
9, BriDaE STREET, WESTMINSTER, 
LO~DON, S.W, 
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Telephone:- 











Steel Sleepers & Keys 


For Portable Railways and Main Lines. 


tan a ETN Oe 


TERRA COTTA, ORNAMENTAL 


Bricks and Tiles of 
every description. 











AGHNOIBS. 


Mr. W. DAVI8, 4, Gloucester Place, Swansea. 


Mr. C. E. FRY, Tower Bulidings, Brown Street, 
Manchester. 


Mr. A. McBEAN, Lichfield 8t., Wolverhampton. 


Messrs. W. CLARK & CO., 141, West George 
Street, Glasgow. 


Mr. T. THOMPGON, tl, Old Hall St., Liverpool. 

















Structural Sections, 


PIG IRON, TIN PLATE BARS, BLOOMS, BILLETg 
&e. 


Merchant & Plating 


Bars. 


STEEL RAILS, 9 to 100 Ib. per yard. 
FISH PLATES, &c. 





BestWelsh Steam Coal 


Special Facilities for Export and 4134 
Shipping at Cardiff, Newport and Birkenhead. 








ROBEY - aa “LTD. 
CLOBE WORKS, (#-—~ 





oraiepterremagg re 


=(ib—— LINCOLN, 





Upwards of 20,000 Engines at work in all parts of ‘the woe 


ILLUSTRATHD CATALOGUES POST FREE 


BRANCHES AND AGENCIES ALL OVER THE WORLD. - 





LONDON OFFICE: 79, QUEEN VICTORIA STREET, E.©. 





W 
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DICK, KERR & CO., r 


BHAD OFFICH s 















Telagraphis 
and Cable Address: 4410, Cannon St., London, E.C. :, Pyeng A 
rT Dicker. 99 Enginoering. 
Works: KILMARNOCK, SCOTLAND. ones 


Light and Heavy Rails, 


ALL SECTIONS. 


: T Girder Tramway Rails, 


ALL SECTIONS. 


» F Torntables & Traversers, 

— & Points and Crossings. 
Locomotives and Wagons, 
Engines and Boilers. 


Electric and Cable Tram- 
way Equipment, 
Generators and Motors, 
Carbodies and Trucks. 
Poles & Overhead Material 
Electric & Cable Conduit, 





Sugar-cane Brake Wagon. 
ENWGINAAENS AND VJCGOoOoNnTRAOGCOTORS. 


COMPLETE TRAMWAY & LIGHT RAILWAY EQUIPMENT, 


At HOME and ABROAD. 


DAVEY, PAXMAN & GO., Lt, COLCHESTER 


ENGINEERS AND BOILERMAKERS. 


HNGINES IN ALG SIiZEs. 


SPECIALITY : 


ENGINES AND BOILERS FOR ELECTRIC LIGHT INSTALLATIONS. 




















ECONOMY, EFFICIENCY, MAKERS OF 
MAKERS OF and DURABILITY. 


“‘Peache” Patent High- 
Speed Engines. 







Compound Portable and “irs 
Semi-Portable Engines. 


Vertical Engines and 









“COLCHESTER” HORIZONTAL “ PEACHE” HIGH-SPEED ENGINE 


COMPOUND ENGINE. 














Tandem Engines, Simple Boilers. ; Se 
and Compound. Vertical Hoisting Engines i i 
“Corliss” Engines. and Boilers. PR) 
Triple-Expansion Engines. sgn Compound Semi-Fixed 2a 
Horizontal Winding mn n Engines and Boilers. we 
Engines. = Compound & Simple Hori- titi 
: HORIZONTAL COUPLED COMPOUND nantel Fined Geaines. 
Air Compressors. ‘* CORLISS” ENGINE. . & LOCOMOTIVE -PORTABLE 
Pumping Engines. Ore Crushing Machinery. R : 
PATENT “ECONOMIC” STEAM Condensers. Pumps and Pumping Ma- 












BOILER. chinery. 


Mining Machinery. 
Gold Crushing Machinery. 









Telegraphic Address: 
“ PAXMAN, OOLOHESTER. 


Tel. No. 52, Colchester. 





















OATALOGUES AND HORIZONTAL COUPLED COMPOUND 
PRIOR LISTS CONDENSING ENGINE. PHOTOS. AND 


SPR _—— ESTIMATES 

Post Free on application. aN : 
LONDON OFFICE : Post Free on application. a io 

« WINDSOR” HIGH-SPEED VERTICAL 


SEMI-PIXED COMPOUND ENGINE. —_ 78, Queen Victoria Street, E.C. ae —- 
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BELLISS & MORCOM LTD. 


(SUCCESSORS TO G. BE. BELLISS & CO., LTD.), 











PATENT SELF-LUBRIGATING QUICK-REVOLUTION ENGINES 


ELECTRIC LIGHT, POWER OR i 


Over 1300 Sets, equal to more than 160,000 Horse-Power, have 
been built by us since we introduced this Self-Lubricating 
System in 1891, and the demand is rapidly increasing. This satisfactory 

result is due to the care taken to utilize our large experience. 
























Our Engines are Simply Designed and 
Strongly Built, Most Economical, 
Efficient and Durable. 








They run without wear for years at 
full load. 








— in eel 
= = eins 


QUICKER DELIVERY CAN BE GIVEN OF 
STANDARD SIZES. 


HHH 





ESTABLISHED 1852. = 


Telegraphic Address - - - ~- ‘‘BELLISS, BIRMINGHAM.” — 30 1N USE OF THIS SIZE ALONE. “il 


GREENWOOD ALBION WORKS, 
BATLEY, Lo, — 


MAKERS OF 


SPEGIAL AND GENERAL “QO 
TOOLS, 


INCLUDING 


PNEUMATIC and POWER- 
DRIVEN HAMMERS, 


CIRCULAR and ENDLESS 
SAWS for METALS, 











_. OIL MACHINERY 
for Crushing Oil Seeds 
and Nuts. 





MACHINERY for 
Cartridges & Small Arms. 





MACHINERY for 
Treating Waste Silk, 
China Grass, &c. 


” ELECTRIC DYNAMOS 








FINISHING MACHINERY, . *«ssm rarmvncma oormse wacmnn. AND MOTORS. ~ 


List No, 231. 
De Laval’s Patent Steam Turbine Motors, Turbine Dynamos, Turbine Pumps and Fans (for Gt, Britain and Colonies, China and Jopa) 








Re nt Mle 


Rives £79 Si ‘ 
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Telegraphic Address,] {** Bessemer, Sheffield.” 









MANUFACTURERS OF 


CAST STEEL BY THE BESSEMER AND SIEMENS PROCESSES. 


























ALz jALZz. 
hA"22, C 2p 
ee % Y= 
FORGE DEPARTMENT. CASTING DEPARTMENT. 

LOOOMOTIVE CRANK AXLES, STEEL 
ee. Hydraulic Cylinders, 
Compressed Steel. . FINIGHED COMPLETE, 
; . Crank Shafts. required prossure up to 7 tous 
BUILT-UP MARINE CRANK SHAFTS, per oe inch. 
ROLLED HEAVY MILL GEARING 
WELDLESS TYRES IN STHHL, 
Lomotives, Carriages & Wagons. STEEL HAMMER TUPS 


Special Hard Quality for Break Vans and FACES & SWAGES, 











SPECIAL HARD TOUCH STEEL : j SPECIAL HARD STEEL ROLLERS 
SHOES AND DIES AND PATHS 
For Gold Mining Purposes, &¢. For Crushing Quartz, &e, 4105 





THE MIRRLEES, WATSON & YARYAN CO., Lime, 


GLASGOW . 


London Office: 158, Gresham House, Old Broad Street, E.0. 
Makers of 


CONDENSERS 


for producing FRESH WATER. 


44 lb. of Water 
per 1 lb. of Fuel. 













































FROM SALT WATER OR OTHER IMPURE SOURCE. 


MULTIPLE EFFECT EVAPORATORS 


FOR CONCENTRATION OF 




























™ Cane and Beet Sugar Juice, 
Glucose, Gelatine and Glue, 


dl ' Bark Wood and Meat Extracts, 
Borax, Caustic Soda, &c., 
AND FOR RECOVERING 


SEXTUPLE : EFFECT | CONDENSING : PLANTS, VALUABLE PRODUCTS from Wool Scourings 
Gapechy per 24 hours: 20 te 200 tone. and Waste Liquors generally, 
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Suitable 
for 


Steam Pressures 


ee 


mproved — = Pumps 


WITH OUTSIDE PACKED PLUNGERS. 














Estimates and Designs for Duplex Pumps for all Purposes furnished on receipt of full particulars. 


S. OWENS & CO. 


Hydraulic and General Engineers, WHITEFRIARS STREET, LONDON, E.C. “™ 











ea 





SAMUEL FOX & CO., Limitep 


STOCKSBRIDGE WORKS, near SHEFFIELD. 


Manufacturers of a ot BESSEMER & — Processes. 








STEEL RAILS, 
TYRES & AXLES 


RAILWAY 


CARRIACES 


WAGONS. 


RAILWAY SPRINGS 


Of Every Deseription. 


SPECIAL 


SPRING STEEL. 














STEEL BLOOMS. 


| BILLETS & SLABS. 


STEEL WIRE 


ORDNANGE. 
CRUCIBLE CAST 
STEEL & HOMO. 
WIRE 
ano COLD 
ROLLED STRIPS. 











LONDON OFFICE: PALACE CHAMBERS, BRIDGE ST., WESTMINSTER, S.W. 





ean i 


Yo 
Gri 


Sol 





Te. 


af alii Ni 


ee . 
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Charles Gammell 


and Co., Limited. 


Derwent Iron & Steel Works, WORKINGTON, Cumberland. 
Yorkshire Steel & Iron Works, PENISTONE, near Sheffield. 
Grimesthorpe Ordnance Steel, Tyre, and Spring Works, 

SHEFFIELD, and New Oaks Collieries, BARNSLEY. 
solway Iron Works, MARYPORT, Cumberland. 


al 





OYCLOPS STEEL & IRON WORKS, 


SHEFFIELD, 


ENGLAND. 











TRADE MARKS. 


V LONDON OFFICE: 


1, VICTORIA STREET, 
WESTMINSTER, S.W. 








MANUFACTURERS OF 
BEST TOUGHENED 
BESSEMER STEEL RAILS, 
WILD STEEL FISHPLATES OR SPLICE BARS. 


CAST STEEL 


ORDNANCE 
FORCINGS 


CRANK & PROPELLER SHAFT 
CONNECTING ROD, 
PISTON ROD, AND OTHER 


eo MAINE 
FORCINCS. 


CAST, SHEAR, GERMAN, 
SPRING and BLISTER STEEL. 


Points, Switches and Crossings. 


Best REFINED casT sTEEL FILES 


Marked ‘‘ Camel” and ‘ Cyclops.” 


And TILGHMAN’S PATENT SAND BLAST FILES. 


2. a TT 





“KRUPPED” STEEL, SOLID STEEL, 
NICKEL STEEL AND “HARVEYED” STEEL 


Armour Plates 


AND OTHER 


umm. CASTINGS 


OF ANY SIZE OR PATTERN. 











Seu, 2 













Locomotive Crank and Straight AXLES. 
Connecting, Coupling and Piston RODS, 
Crank Pins, &c., &c. 


Solid Weldless Crucible, Siemens-Martin, TY 
and Bessemer Steel RES 


Bearing, Buffing and Spiral SPRINGS and BUFFERS of 
every description. 





CYCLOPS. 

















Sole Lieencees and Manufacturers in England of 
Rack Railway for Mountain Lines and Steep 
Gradients, “ Abt” System. 3360 




















Telegrams: “Original,” Si adic National Telephone a i 
y 
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Why use a Grindstone when by using a 


GISHOLT 


UNIVERSAL TOOL GRINDING MACHINE 


you can economise both TIME and LABOUR? 
This Machine is specially for grinding Lathe, Planing and Shaping Machine Tools. 











By the use of this Machine one youth can grind all the tools in a shop of from 
50 to 70 machines. 

The Machine Tools can be kept continuously at work, instead of being employed 
one or two hours per day less than the actual working time, as is the case when a 
man sharpens his own tools. 

Tools ground on this machine are more efficient in operation because they are 
properly ground and last longer at each grinding. 

The actual cost of sharpening is less, and tools are also kept continuously at work. 

Tools last much longer at one forging, because there is no waste in grinding. 

Special Tools are readily ground and duplicated. 

By means of the chart supplied with the Machine, exactly the same cutting 
angles are always obtained. 





FULL rere oe ON DEMAND. 


C. W. BURTON, GRIFFITHS & CO., 




















Telegrams : “‘HIBOU, LONDON.” 1, 2 & 3, LUDGATE SQUARE, LUDGATE HILL, LONDON, E.C. Telephone: 5423, BANK. 
GLASGOW: 9, York Street. BIRMINGHAM: a, Dale End. sar LOI 
AND 
URENGE, SCOTT co: 
: LIMITED, 


NORWICH. 


ENGLOSED MOTORS 


And all descriptions of 


Dynamos and Motors 


FOR CONTINUOUS CURRENT ONLY. 


“ 18 


injw liw= 




















SIX-POLE 220 K.W. GENERATOR. _— 


Telegrams: ‘GOTHIC, NORWICH.” Telephone: Norwich, 246. ll 
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es bid > oe i=} 


—— Se TYPE OF ALL SIZES. 


Works and Head Offices: ASHTON-UNDER-LYNE, MANCHESTER. ~ 
mE DON Se 2 ROOM: WRITE FOR ILLUSTRATED CATALOGUE. 117, , Geo VICTORIA STREET. STREET. 


THE LEEDS STEEL WORKS E> 


“Telegrams” L EEDS, essemer” 


MANUFACTURERS OF ->—— 
ROLLED STEEL JOISTS , CHANNELS Be. = 


—<S— WILD STEEL IN THE SHAPE OF ——<<S— - 


BLOOMS , BILLETS , TINBARS, 
SLABS ,FLATS , & , ROUNDS, 


5000TousSTOCK gm 




































KEPT AT LEEDS. Ze hg | 
ia 7 GIRDER TRAM-RAILS 
= yg LARGEST MAKERS IN ENGLAND. 


COMPOUND GIRDERS F F OR ANY DE SIRED SPAN OR STRENGTH. rs 
ESTIMATES GIVEN FOR CONSTRUCTIONAL WORK IN STEEL FOR BUILDING PURPOSES. 
LIST OF SECTIONS & OTHER INFORMATION CAN BE OBTAINED ON APPLICATION. 
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‘amie JONES & LAMSON == 


S/ Faawos: ou: mala wie Blanche, 6, Paris, 
T at BO | | ae 
S AND IV. AND \V., —— vA ; 
CEIMsegltei!).- tt | code 11 CERT) !)); adabaaiamad — 7 i a 


The above are absolutely our Sole Dealers 
ff \ : —_ haze eal y 
_ >, 
MT, | Re | 

















American Machinery 
Section, 
CHAMP de MARS. 


STAND IV. ano V., 


American Machinery 
Building, : 
VINCENN ES. .; CY “i — ————— 











HEAD QUARTERS: 


28, AVENUE de FRIEDLAND. 





We shall have MACHINES 


— at a ae TURRET LAT uF 
ee oe Cordially Invited FLAT n , : 
THE “NON-DRIP” SHAFT BEARING} 


aronkeLy.sS PATENT.. 


BEST AND nasa onicsciocain 


ait: 
































SELF SELF 
LUBRICATING. SWIVELLING. 
NO DRIP CUPS NO DRIP CUPS 
REQUIRED. REQUIRED. 
SEND FOR PRICES. SEND FOR PRICES. 


———— 








SOLE MAKERS— 





HUDSWELL, CLARKE & CO.) 


RAILWAW a eae LEEDS, LIMITED. 
SOLE MAKERS OF 


“RODGERS PULLEYS’ |: 


EGISTERE 


AND LOCOMOTIVE TANK ENGINES. - 
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Mi. 

‘I“CAMPBELL” GIL ENGINE. 
: 





ae ——— = — a S oP : Se ee , f 
Illustration of our 13 B.HP. OIL ENGINE, combined with WINDING or HAULING DRUM. 


THIS COMBINATION IS MADE IN OTHER SIZES AND TYPES. «= 
HAS THE LARGEST SALE OF ANY OIL ENGINE IN THE WORLD. 


The Campbell Gas Engine Go., Ltd., Halifax, England. 




















LONDON OFFICE: 114, TOOLEY STREET, 8.E. GLASGOW OFFICE: 104, BATH STREET. 

= — 

: kin & i. di t Ltd 

1} Rankin udington, " 
10 & 1, STONECUTTER STREET, 20 & 22, RUE RICHER, 
FARRINGDON STREET, PARIS. 
LONDON, E.C. 

Factories at Waterbury, Conn., U.S.A. 


MANUFACTURERS AND DEALERS IN 


MODERN 


AMERICAN — 
MACHINERY, 


INCLUDING 


Power Presses of all kinds, Rod Mills, Continuous 
Wire-Drawing Machinery; Rivet, Bolt and Nut, 
_| Hinge and Cartridge Machinery; Rolling Mill 
Machinery, Tube Mill Machinery (including both 
. Chain and Hydraulic Benches), Tube Pointing 
. Machinery and Power Pumps. 








“PATENTED” CONTINUOUS WIRE DRAWING MACHINE. WE ALSO MAKE A SPECIALITY OF STEEL, 
We build these continuous Wire Machines in a number of different sizes and designs for drawing steel, CHILLED IRON, AND DIA MOND DIES FOR 


copper, brass and German silver wire from the rolled or slit rod to the finest sizes, drawing the wire from 
Zag 16 gauges in one continuous operation. A WIRE DRAWING. 
€ make a speciality of Wire Mill Machinery, and are prepared to quote on entire plants. 








BEFORE LAYING DOWN ANY MACHINERY CORRESPOND WITH US. 
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The Most Complete Catalogue of Boiler Mountings and Valves: 


“BAILEY'S USEFUL INVENTIONS for ENGINEERS” 


812 pages, 6s. post free. 











BAILEY’S PATENT 


PRESSURE REOORDER. 


NO WORKS SHOULD 
BE WITHOUT ONE. 

















“SAFETY” COPPER-CAP 
FUSE PLUG, 


ze. is , for pressures to 60 1b. sorewed 14 in. _— iv 
0. 
Renewable Caps 15) per dos.” 








GIVES A RECORD OF THE \ix ovement ae 
achome 
STEAM OR WATER pee pe, 
“8IGHT-SPEED” INDICATOR ’ 
PRESSURE. TELLS AT A GLANCE, and witheut A least DIAL SIGHT-FERD OILER 
— Pressure caloulation, the exact spe speed ao vate an eagine BAILEY’S FOR BEARINGS, 
my! CAN BE FIXED IN THE OFFICE. © of the Beet sri cnt tet Cylinder Lubricator ewes. 
In Enamelled Iron Oase. Price, £12 10s. 0d. Quality. Hisetrical Ragingctas The sanplast and best. naan agclsted tent; Hs visto and 
BAILEY’S PATENT BAIL=EzT’s 


Asbestos-Packed Water Gauges 


IN HARD BRONZE. 


ORDINARY WEIGHT, 


EXTRA STRONG. 
Zin., screwed ... ... 53/- 
flanged ... . 60/- 


ASBESTOS-PACKED BOILER COCKS 


OF ALL PATTERNS. 








GLOBE VYALYES 


BEST ENGLISH MAKE AT 
AMERICAN PRICES. 





Suz, } in. 27/- per doz. 


36/- ” 


= e 











BAILEY’S HIGH-CLASS MOUNTINGS 


For Steam Engines, Boilers, Steam and Water Supplies, &. 
LARGEST STOOK IN LANCASHIRE, 























THE ONLY PERFECT REDUCING VALVE, 
FOSTER’S PATENT CLASS W. 























BAILEY'S “ DAVIDSON” 





AT WORK ON 
i reo SATISFACTORILY 
SHIPS CONTROLS 
“MEN-OF-WAR,” oe 
“ LINERS,” 
Se AND “TRAMPS. oo HIGHEST 
— sTEAM SLUICE INITIAL STEAM, 
SAFETY VALVES. VALVES.  ALvES — AT WORK ON HYDRAULIC 
Deadweight, Compound, Patterns up to RESERVOIR RAILWAY AND 
Lever and Spring, &c. 18 in. diameter. VALVES. Water. Send for TRAINS FOR 
«aoe EEYS ee aii Snel BRAKES AIR PRESSURES. 
ae STEAM TRAP. HQ sn characte AND HEATING. 
PATENT BAILEY’S 





Has only One Slide Valve; 
has No Tappets nor Intricate 
Parts; Absolutely Positive 
. in Action. Certain as a 
\ Fly-wheel Pump. Uses less 
y/ steam than Duplex Pumps. 





ALL SIZE IN STOOK. 











Bailey's ‘ Pumps & Hydraulic Machinery,” $80 pages ; demy 4to, cloth bound, Post free, 6/-. 














“ AQUA-THRUSTER” 


STEAM PUMP 


(PATENT). 





Has no Pistons, Slide Valves, nor Rods. 
res 4 oa hore hank nor Packing. 
ill pump Mu urry, Sewerage. 
will Sook for years without Repairs. 
Will work slung in Chains or Ropes. 
Has no Exhaust Steam. 
-_, be used for all purposes or which a Pump 
is required. 
Will never wear out. 


@ NOTPop- 





All Sizes in Stock. § Price Lists on Application. 








i Bescom § Salford.” W0 » Ee BAILEY & 00., Lta., Libion Works, Saif i, MANCHESTER. Telephone {national 


16, FENOHURCH STREET, E.C. 


London Office and Shores: 





{\ 





an: 











JuxE 29, 1900.] ENGINEERING. 


WELLS’ INDUSTRIAL OIL LAMPS. 


Brilliant Steady Light from Ordinary Petroleum or Kerosene. 
FOR OFFICES, WAREHOUSES, FACTORIES, WORKSHOPS, RAAWAYS, Docks, STEAMSHIPS, &c. 


No. 1 (100-Candle Power, 8 Hours’ Brass Container, holds * ~— «“ se 
No. 2 (12 Hours’ Strong Stamped Steel Container) .. ais « “a ee as es oe 
No. 3 (12 Hours’ Brass Container, 150 Candle Power) . RE <e ée es es ae os +e =a 
No, 3a. (11 Hours’ Brass Container, 200 Candle Power) 

Nos. 1 and 2 supplied with polished Brass Chimneys at an extra cost of @/- each. 


NO GLASS CHIMNEY TO BREAK. . MICA WINDOWS ROUND BURNER. 


= OVER 165,000 SOLD. 


This Lamp is constructed on the Regenerative Principle, with Central ht. The usual Glass Chimney er Cylinder is done away with, and 
a Metal Framework carries three Mica Windows or Panes, which are practically indestructible. Should new Panes be required, they are fixed in a 
moment, as they simply spring into theframe. The Reflectorsare 18 in. diameter, of Enamelled Sheet Iron, for Nos. 1 and 2; 3 22 in. diameter for No. 3, 


® pase 
SIMPLE N CONSTRUCTION. and 28 in, for No. 3a. aa STRONG & DURABLE 


No. 34 LANTERN, (3) pa cy pean NO- 6 “INDUSTRIAL” LAMP. 


is " CHIMNEY. a new uable 
UNBREAKABLE” CHIMNE : L ANTERN. Brcige . Sept: soni 


We have introduced this Lantern to a arranged to either stand or hang. 
meet the long-felt want for a strong, ~ No Glass, Mica Panes. It has a single wick, and gives a light 
powerful, and handy closed lamp at a j 

moderate price, for use in Work- Steel Container. pid to 80 candles, burning over 
shops, Warehouses, Sheds, Stables, , E ours. : 
Cellars, and on board ship, &e.| ‘y Fi Invaluable for Export. Fitted with a Mici Ohimney, 
It is arranged to either stand or removable enamelled Sheet - iron 


hang. 
The Chimney is constructed of cast| & Burns 20 Hours. Reflector, 12 in. diameter. 


metal, and fitted with Mica Panes back = oy? 
and front, which are unaffected by the| [iy i Sunes ONE SOS Files Eenee tine to 


Ht . heat—a great improvement over Glass entirely with the use of Glass, the Shipp ig Price 9'- 
Price G/- each. Chimneys, which are constantly breaking. | Price 66 each. freight charges of which are serious items. 


, Oe ee en WE LLS ‘wisn FILTERS 


are supplying Tinned Steel Cisterns as illustrated, hand- 

: 1 ed in vermilion, with black bands, and fitted with 
sot oe aitings, and having a capacity gauge inside, OVER 2O00O SOLD. 
PRICES. 
























































The three following Testimonials are out of a large quantity we have 
recently received : 
eae We pa saree in bse J = - Gee Bn with mtg ig Filters, rich are well finished and perform 
work satisfa: y. Nearly e Gi Dynamo ha do 

Filters, and use the same oil time after time." =— ee ee 

“ Weare very well pleased with pd Waste Oil Filter. Our engineer says that he obtains more than 
half a gallon (nearly three-quarters) of good oil from every gallon of oil put into the filter, and as this 
dirty oil was always thrown away brig we had your Filter, you can j of the saving.” 


Special Quotations for Larger Steak, MONEY SAVERS TO ANY USERS OF MACHINERY. 


E These Cisterns can be lettered as required at an extra cost of 2d. | Pay first cost in a short time, as Dirtied Oil, which has hitherto been thrown 
per letter. away, can be filtered and used again and again. 
Thousands sold. Tang is held Wairs ror List oF TasTIMONIALS AND SAMPLES OF WORK DONE BY THE Fiurar. 
by Wooden Plug driven into an | No, 4. For users having only a small quantity of oil to treat(no syphons), 17in, 
“ Unbreakable” Handle. Split | No, 2, Two top chambers hold about 8 pn ho oil, 22 in. b ie 10. » a 2). 
Handles, Broken Ferrules, and | No. 3. Two top chambers hold about 6 gallons oil, 27 in. ~ FOr: 


constant expense saved. Wooden 
Plug sonevebie when worn out. Ro. 4. For on sein teak age Louie of oil. ‘Two top obambers ba hold about 12 gallons 


= Mi 10)- 
_ Pree, No. 1 (small 4} in. long), 30/- per gross ; No. 2 (5} in. long), 36/-. No. 5. Powerful Filter, po top ‘chambers hold about 24 “gallons oil, 43 in. by 28 in. ra — an 
WHLLS “UNBREAKASBLE!” LAMPS AND OXI. oy a DERS. 


OVER 2,000,000 SOLD. OIZ. GAS LAMPS. 
HORIZONTAL OIL FEEDERS. , SINGLE TORCH LAMPS. No. 29 Miners’ Lamp. Smokeless Flame from Kerosene without wick. 
A Handy, Reliable al Nos. 12A, 18A, 14A. 


Lamp, burning \ No. 12. Burns three hours, 


Colzaandother No. With Tripod 
heavy Oils for use L No. 18. She hain, 


in Mines, &e. No. iB. With Triped, 


PRICE 3/- EACH. as ae > sis Poi Bipot, 
” ” 33/- 8o (cetera heavy smokeless Oil. Fitted withanoilSave-all, |i" 














Spouta “eo made of solid Brass, and 4 
Sorewed in. Can be easily replaced eS KPa Nos. 5, 5A, and 5B. 


Re he. 
84. 1 pt. New Improved Pattern, : Hook, Pricker and Chain, } Extra 
Sade at ‘ep, 45/- dos. No, 8. 1 Por all rough ori} No. 18. re : ; plat .. — per doz. | 54d Malleable Faceplate “=aaae aie a 
Zz. made 8 pints, price eac! 0. GAZ « ite tor ; : 
stamping owners’ Burns 12 hours, Will stand 


Mut vaive; also made with tent | No, 28. . Double capacity of above, 
filler, A tew shades only Geee torem: | 9/= each, with 2 wick ks. No. 5B1 y .. 36/- name or number on. Holds half-a-pint. wind. 


THE “WEIS LICHT 99/WELL’S izcummne PAINTER & LIME s 


(WALLWORK & WELLS’ PATENTS). and COLOUR WASHER. 


POWERFUL PORTABLE LIGHT FROM OIL. WALLWORK AND WELLS’ PATENTS. 
Up to SOOO Candle Power. PAINTING BY MACHINE. | 
FOR ENGINEERS, CONTRACTORS. GREAT SAVING IN TIME, PAINT, and LABOUR, 20 


SHIPYARDS, RAILWAYS, COLLIERIES Painting Speed up to 8 6, yds. per minute 30> 
QUARRIES, MINES, with each Nozzle. 
HAREBO &e.| Lime Wash Speed 12 sq. yds. per minute. 


Over 15,000 Sold. SUPPLIED TO £1 GOVERNMENTS, The 
=. Supplied to 400 British and Foreign Railways, |L. & N.W., G.W., L. & Y., GC. GN., NE. 
Ke. Adopted by 26 Governments, and all leading Firms. | LTVERPOOL OVERHEAD & OTHER RAIL- 
De re aie nnn insane | HATS, EAODEERS BOUL MARES 
» % 1600 oF 2500 Candles. Useful and Portable pattern. =: IDGE BUILDERS. SHIPYARDS, Not biased £30 8| 
® { $00 or 9500 Candles, Manchester Ship Ouaal Pattern -- =<. GASWORKS, and LEADING FIRMS. No.3 compen giz 1g 


A. C. WELILS & co., 402, Midland Road, St. Pancras, Ka@P>IMTESOoIT..” Works: Cheetham, Manchester, 
SG AEE OO SS RESON RRARREES SaNERNP SN 


when 
No, 0. } pint, wi * aati aie cea 
ig with valve Pah dos. SS ae toe =| For Sperm, Rape, Colza, or other 


” 
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HENRY WATSON & SONS, 


HIGH BRIDGE WORKS, NEWCASTLE-ON-TYNE. 


SPECIALITY AUXILIARY MACHINERY For PRESSURES up To 350 Las. 


AS SUPPLIED TO THE BRITISH NAVY, 
And 10 other FOREIGN GOVERNMENTS. 

















‘Auxiliary Air and Circulating Pump. Furnace Air Blowing Engine, Centrifugal Circulating Pump for 
for Belleville Boilers. Torpedo Boat Destroyers. 





Forced Draught Fan, 


Forced Draught Fan, Open type 


Closed type. 








Compound Duplex Hotwell Pump, with Duplex Air and Circulating Pump, with Balanced Steam Valves. Duplex Fire and Bilge Pump, with 
Balanced Valves, Admiralty Pattern. Balanced Valves, Admiralty Pattera. 


COMPLETE ESTIMATES & DRAWINGS ON RECEIPT OF SPECIFICATION. 
Telegrams—‘ WATSONS, NEWCASTLE-ON-TYNE.” 
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HENRY BERRY & CO., L= 


CROYDON WORKS, LEEDS, ENGLAND. 
: MAKERS OF 
HYDRA U 











i 











LIC MACHINERY 


FOR < re 
FOR 


— " Balt-Driven 
Punching, ' 5 Pumps, 
Shearing, il i q pom 

Pressing, rica ’ 
Lifting, Rivetters, 
Bending. «©=C (<itsti(‘<‘éa hs Sr) NN Portable 

R . | Rivetters, 

ae | Accumulators, 
Flange | Punching 
Stamping, Ly 4 |) Machines, 

‘au Oe oy oq: | i | ‘ “3 ee Shaaring 











3 Tank ml BERRY’S PATENT VERTICAL HYDRAULIC PLATE-BENDING MACHINE. 
J 
Boller BERRY’S PATENT 
hg Hydrauli 
si ydraulic 
ip ule orking Valves. 
Wagon | wate nn en ene t nn ne en en ee: 
Builders, HE especial attention of all USERS OF HYDRAULIC MACHINERY 
is directed to our Patent Working and Stop Valves. 
Stoel Works, As users and manufacturers of Hydraulic Machinery in great variety 
OURSELVES, we are in a position to speak with authcrity on the QUALITIES 
Docks, OF THE VALVE we are submitting to your notice, and we here, without 
hesitation, affirm that it is INFINITELY SUPERIOR to any Working or Stop 
| he, &e. Valve YET PRODUCED. 
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JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 
Purchase, Inspect, and Ship Material and Estimates, Plans and Specifications sub- 
Machinery for Engineers and Contractors mitted for all classes of Machine Tools, 
abroad, and act as Home Agents for Machinery, Sea-going and River Steamers, 
Foreign Dockyards, Arsenals, Railways, Barges, Dredgers. Rails and Rolling 
Engineering Shops, Foundries, &c. Stock provided to Main Lines. 


Planters and Contractors supplied with Medium, Light and Portable Railways complete. 
— CORRESPONDENCE INVITED. — 
Monthly Prices Current of Engineering Material mailed free on application. 





Telegraph Codes used :—A 1; ABC; The Engineering Telegraph Code; The Universal Mining Code; and our own Private Code. 


=" EMERY WHEELS, 


PRICE LISTS FREE ON APPLICATION. 


MITCHELL’S EMERY WHEEL 60., 


THE eS 7 
ENRY WELLSOIL * cme Mill Street, Bradford, 


Sas MICOG WHEEL BRAND 
PHOSPHOR BRONZE. M SS -HESTER. 


THE BEST AND THE ONLY GENUINE. 
a 





























The only 
GENUINE 
COG WHEEL 


os sph and po ) Ah 3 te 
, rf pin pro?! col pe J “ Ww n 





























oe, 
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al MORISON SUSPENSION FURNACES. 


er” 
IVIL ERD 
wis oes x 


'F 4 q< pp” 8 
Bs Oe ot wae | 
ai 





























Bi eens 


AS <o _ 


on ra My yt 


| | I, EST 
| Hil Hl is un - a = ll a a (i ie a 
||| | rn Be 
1 _y a ALL SURVEYS, 
= 


~ um op er i 
One 
N 








Flanged complete by Hydeaalio Machinery ab one heat. aN 


THE LEEDS FORGE GOMPANY, Ly —— wm 


These Furnaces are made from special quality of Open-hearth Acid Steel produced at our Works, from the best cateted brands of Swedish and Cumberland Hematites. 


IMPROVED PATENT 4 IMPROVED PATENT 
SMPLE or COMPOUND HIGH-PRESSURE 


-GYLINDER ENGINES MECHANICAL ENGINEER. AIR 
Open or Enclose. BOLVGUGTS Road, Westminster Bridge, LONDON, i COMPRESSO RE 




































ns TORPEDO SERVIOE, &c. 
FOR DRIVING AS IN GENERAL USE IN BRITISH 
FANS, AND FOREIGN WARSHIPS, 
(CENTRIFUGAL SIMPLE OR COMPOUND 
PUMPS, HIGH-SPEED 
DYN AMOS ENGINES 
HIGH-SPEED Driving Sieunae &e. 
MACHINE RY, 1M. aie: ALBERT” 
ISLARGELY USED in the BRITISH = . — 
AND FOREIGN NAVIES. M.S. “PRINCE GEORGE,” 
Vie Se oie es: ae ce H.M.S. “ LEVIATHAN,” 4146 
DOUBLE-ACTING OPEN AND DYNAMO. WMS. “00D HOPE,” &., &e. 




















W.. ‘H. ALLEN, SON & 


QUEEN’S ENGINEERING WORKS, BEDFORD, ceil 


AND 27, OLD QUEEN STREET, S.W. 
Formerly of YORK STREET WORKS, LAMBETH, LONDON, 
MAEEBRS OF 


ENGINES, DYNAMOS | 


=i —— 


MOoOTOr.= 
CENTRIFUGAL PUMPS 


PUMPING ENGINES. 


CONDENSING PLANTS. 
ftean & Electric Fans for Forced or Induced Drnght, 


CO., 
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Tuer, ENGINES ap MOTORS may 38 SEEN AT WORK ON APPLICATION. Stan tard Sizes of Engines and Dynamos for r 10 to 750 LHP. 
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THWAITES BROS., L?: BRADFORD, YORKS. 


— Contractors to the Admiralty. 


Steam 
Hammers, 


OF ALL SIZES, 
From 50 pounds to 50 tons. 


DOUBLE FRAME HAMMERS. 
SINGLE STANDARD HAMMERS. 
STEAM STAMPS. 

HEAVY FORGING HAMMERS. 


THE OLDEST MAKERS OF 


ROOT’S 
BLOWERS. mss 


IMPROVED 


ROOT'S BLOWERS 


With DUPLEX ENGINE attached. “= 
= FITTED WITH PATENT BARRING GEAR. —— 

















All ordinary sizes are either kept in Stock or are in course of 


construction, and can be seen at work in our shops at short notice. = | CUPOLAS, SMITHS’ aoa ALKALI AND BLEACH 


Send for Catalogue A, which contains illustrations and full particulars of 


different types 
60 4 Made in all sizes to deliver Air from 20 to 20,000 cubic feet 
. . per minute. 





SOLE LICENSEES FOR PLEASE ASK FOR CATALOGUE B. 


ANDREW HOWATSON’S PATENT SPHOIAL PLANT 


3 FOR THE 
Water Softeners & Filters ' 
THE CHEAPEST AND MOST EFFICIENT. 








SOLE LIOENSEES FOR awe 
THE Di 
OAPILIS FPATIANT 
SOLE LICENSEES FOR 


CENTRIFUGAL PUMPS. STEWART’S 
RAPID CUPOLA 


The Quickest Melter and Most Economical in the Oonsumption of Ooke yet 
introduced. 


OVER 360 AT WORK. 


FOUNDRY REQUISITES. 
GOODWIN & HOW’S Patent LADLES. 
STEAM & HYDRAULIC HOISTS. 
CRANES of all deseriptions. 
CORE STOVES. 

LOAM and COAL DUST MILLS and all 
Foundry Equipments. 

3493 


PLEASE ASK FOR CATALOGUE C. 


Belt Driven Pumps. 
Pumps with Engines. 


The most Efficient Pump in the Trade, and, 

owing to the SPECIAL CONSTRUCTION of the 

Pump and Engine, is the LIGHTEST and 
STRONGEST in Construction yet made. 
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peoveetoe5. TE. THAMES, IRON WORKS, | 
SHIPBUILDING ENGINEERING COLD. | 


TELEGRAMS, HEAD OFFICE, TELEDHONE , 


AMES IONDON’ ORCHARD YARD, BIACKWALL.£. 48, EASTERN. 
city orrice: 17,PHILPOT LANE,e.c. 5059, AVENUE. 
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SOME EXAMPLES OF STRUCTURAL IRONWORK, 
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The J ry Lundell 


Hlectric [Traction bo, * 


ARE INTRODU CING 


NEw STANDARD APPARATUS 


AND HIGHEST 


Ltd. | 


é 


pestle NCY I 


DYNAMOS, MOTORS,| 


Controllers & Brakes. | 


The The 


IDEAL MOTOR Y IDEAL MOTOR 
lor — -_ 
_Tieetnic Launches. 





THE BEST EQUIPMENT FOR ALL GLASSES of ELECTR RAILWAYS and TRAMWAYS. 


In short, complete up-to-date Methods and Apparatus for the Eleetric Propulsion of 
all Vehicles, including a solution of the Surface Contact problem. 








CORRESPONDENCE SOLICITE 


OFFICE: 17, SOHO SQUARE LONDON, W.C. 
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THE NEW 
TAITE HOWARD 


LJ] PNEUMATIC TOOL 
a2, 


(Owners of the Boyer Pneumatic Patents for the United Kingdom ; dle 
and the Continent of Europe.) ENN 
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63, QUEEN VICTORIA ST., LONDON, E.C. 


Telegraphic Address: ‘‘'CAULKING, LONDON.” 
Telephone: 5642, BANK. 


SPECIALLY 
ADAPTED TO 
RIVETTING. 


NO GAP FRAME 
NECESSARY. 





Weight, 
with Snap, 
18 Ib. 
Average Speed, _ | 
80 to 100 Rivets 
per Hour. 


So Seer tegen 


Will easily close / 
lin. Rivets. / 


=D 





FULL DESCRIPTIVE CATALOGUES OF PNEUMATIC q 
TOOLS AND THEIR USES, ON APPLICATION. q 


INSPECTION IS INVITED OF PNEUMATIC APPLIANCES. IN j 
OPERATION IN THE COMPANY’S WORKSHOPS AND 
SHOWROOM CLOSE TO THEIR OFFICES. 





AGENTS: | he i 


J 
>" ae ned he 
For France, Italy and Spain .. Sa .. H. GLAENZER & PERREAUD, 1, Avenue de la République, Paris. q 
r Germany, Holland, Denmark, Norway, ' . 2 
and Switzerland... ¥ “4 -. SCHUCHARDT & SCHUTTE, Spandauer-Strasse, 59/61, Berlin. ay 
Belgium .. a “ “> ne .. SCHUCHARDT & SCHUTTE, Vieux Marche-Aux-Grains, 3, Brussels. a 
Austria, Hungary and the Balkan eo z 
Countries o> és i fe .. SCHUCHARDT & SCHUTTE, Breitegasse, 17, Vienna VII,/2. t 
Sweden .. mn Fy = an .. SCHUCHARDT & SCHUTTE, Fersenka Terassen -Blasiehoilmstorg, Hi 
Stockholm. | 
Russia... .. .. «. «+ SCHUCHARDT & SCHUTTE, 11, Newski Prospect, St. Petersburg. q 
India *¢ 3 ie vp ip .. MACBETH BROS. & CO., Sirdar’s Palace, Bombay. HH 
Australasia ve a ee 7 .. H. W. PEABODY & CO., 24, Bond Street, Sydney, N.S.W. a 
Japan... «swe se Ss e:s«, 8 LEFROY, Mitsu Bishi Buildings, Yayesucho, Koj machi Ku, Tokio. iN 
Scotland .. po i a ca .. J. MACDONALD & SON, 9, York Street, Glasgow. 4 
N.E. District of England... é3 .. J. MACDONALD & SON, 12, Moseley Street, Newcastle-on-Tyne. Fi 
Leeds, Liverpool and District .. .. H, P. MARSHALL, Baisinghall Street, Leeds. BS 
Birmingham and District .. pe .. W. LYNCH, Meadow View, Hagley, Stourbridge. 
South Wales District .. +e ig .. REES & KIRBY, Morriston Eng. Wks., Morriston. 


Ireland _.. ee - ‘s oe +. ©. REYNOLDS, tl, Chichester Street, Belfast. 3627 
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CENTRAL MARINE ENGINE WORKS, }' 


WHST HARTLEPOOL. 


SPECIALITY IN MARINE TYPE BOILERS, 


FOR PRESSURES UP TO 300 LBS. 








(See description in “ Enaingzrine” of January 7, 1898.) 


«een 8548 €8 
dd ed 
ae ee oe oe oe ee ee 
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Observe the large size of plates and absence of seams. 
Observe the flanging of the shell. 

Observe the welding at the corners of the seams. , 
Observe the absence of seams and rivets near the bottom. 





SPECIFY IT, IF YOU WANT THE BEST BOILER THAT CAN BE MADE. aut 


THE OENTRAL MARINE ENGINE WORES, WEST HARTLEPOOL. 
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PUMPING ENGINE COMPANY, 


I58, QUEEN VICTORIA STREET, LONDON, E.C. 


Telegrams: ‘‘ Pumping, London,” WORTHINGTON. Telephone No. 1614 (Bank). 


ov rr OWE 





TRADE MARKe 


25,000 9.500 


WORTHINGTON PUMPS 


SOLD. 


IN STOOK. 





7 | 
THE WORTHINGTON 
VERTIOAL BALLAST PUMP. 


' THE WORTHINGTON 
MARINE FEED PUMP. 








(oo seaecen fiparnoceemaan 
weereenen Gimme 


BRANCH OFFICES 





i IN 
WORTHINGTON PUMPS | Paris, Berlin, Budapest, Milan, Naples 
| Amsterdam, Johannesburg, 





ee EE Calcutta, Brussels, Newport, Glasgow, 


WORTHINGTON Manchester, Swansea, 
IRON WATER END. VERTICAL BEAM AIR PUMP, “™o#sti¢-on-Tyne, Birmingham. 


GUN-METAL 








CATALOGUES, ESTIMATES AND PARTICULARS ON APPLIOATION. ™ 





WORTHINGTON 


WORTHINGTON PUMPS. 


| St. Petersburg, Sydney, Copenhagen 


WORTHINGTON PUMPS FOR EVERY SERVICE. 


arate 
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THE NorTwern Encinecrine Go., Lp., 
KING CROSS, near HALIFAX, England. 


Tevcearams: “NECO, HALIFAX.” TELEPHONE: 239. 





PATENT. As supplied to Her Majesty’s Government and most of 
_ " the Principal Engineering Works under repeat orders. 
These Reamers, illustration of which is given below, are neat, compact, well- 


finished and substantial in all their parts. With ordinary care will last a lifetime. 
Practically a new reamer in a few minutes. 







TAPER 
SCREWED 
CAP-NUT 






—<$$——— 


THE CAP BINDS THE CUTTERS 
RIGID BEING PRACTICALLY SOLID. 


The Reamers are made in the following sizes (ins.), viz. : 


i, & 1, 15, 12, 18, 12, 18, 1%, 15, 2, 24, 24, 23, 8, 82, 83, 82, 4, 
42, 43, 42, 6, 54, 53, 5$ and 6, 


The principal features of these Reamers are:—The accuracy and ease in 
which cutters can be adjusted and kept to exact size or altered for odd sizes, and 
large range of expansion, which is one-fourth of the diameter. The cutters are a 
moving fit in slots, and when tightened up by taper screwed cap are held firmly, 
not by their ends but by their whole length. 


SAMPLE SENT ON APPROVAL FOR 7 DAYS. 


CARRIAGH PAID TO ANY PART OF GREAT BRITAIN. 
PRICES ON APPLICATION. Z 3588 


SEEEEEELEEE LEE EEE EEE EEE EEE EEE EEE EEE 
PATENT | 


‘Bitumastie Solution. 


err FF 


**Bitumastic” Solution is THE material for abso- 
lutely protecting from corrosion Iron and Steel 
Surfaces, such as Tanks, Tubes, Girders, Roofs, 
Bridges, Fans, Carriages, all Colliery, Railway, and 
other Classes of Plant EXPOSED TO CHEMICAL 
FUMES, HOT SMOKE, Hot, Cold, Salt, Fresh, Stand- 
ing, or Running Water. It is DAMP PROOF and 
RUST PROOF. 


The Solution is used by the largest Railway Companies and Collieries 
ia America, where no other paint will stand, and it is now being used 
on the Liverpoo! Overhead Railway for coating the undersides of the 
structure (seven miles in length). 

All valuable plant, difficult of approa-h and to protect, kept in per- 
manent preservation, 

References given to Railways, Breweries, Collieries, Tube ard Ice 
Makers, Corporations, Vestries, and Manufacturers who are succs.- 
fully using and specifying ‘‘ Ritamastic” Solution. 








R 


COV OE FSO PSC SUV TUT Tet 


SOLE PROPRIETORS : 


WAILES, DOVE & CO., Lta., 


= i St. Nicholas Buildings, Newcastle-on-Tyne. {TE 1122. 
ALSO AT 
LONDON: 35, LIME STREET (Tel. 987 Avenue). 
| LIVERPOOL: 25, WATER STREET (Tel. 67193). 
GLASGOW: 45, WEST NILE STREET (Tel. 4081). 
CARDIFF: 12, MOUNTSTUART SQUARE (Tel. 245), 
° °PHILADELPHIA, U.S.A.: 311, WALNUT STREET. 3779 


,TELEG RAMS 
BITUMASTIC. 


REFAELI GFA 55554 





EDWARDS « BARNES’ 


BROAD SANCTUARY CHAMBERS, WESTMINSTER, s.w, 
“ MMATERITE,” Lomnen, 


“ BERRYMAN” 
FEED WATER HEATERS, 


“WARWICK” 


HEATER DETARTARISERS 


WATER SOFTENERS. 


GREASE SEPARATORS. 
—_—— 8500 


FILTERS awn CONDENSING PLANTS. 


SRS A mY 


> LOWCOGK’S 2 
baton Fuel Eoonomiser 


AS SUPPLIED TO ALL STEAM 
USERS, EVEN 


COLLIERIES. 


| Why not SAVE 20% of 
your GOAL BILL??? 


ILLUSTRATED CATALOGUE ON APPLICATION, 


Artuur Lowcock, L1p. 


COLEHAM FOUNDRY, *” 
SHREWSBURY. 
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Why the Detroit 
Lubricators Last so Long. 


In addition to being extra strong and heavy and 
made of the best material, the Detroit Lubricators have 
a symmetry and compactness that make them extremely 
durable. The two main parts, the oil reservoir and the 
condensing chamber, are firmly connected so.as to form 
one body, practically, and the support arm is attached 
at about the point of centre of gravity of the whole. On 
account of this harmony of proportions, the different 
parts are subjected to a strain nearly constant, so that 
no one part is likely to give out before the others, and 
unless injured by accident these lubricators will last as 
long as the engine, without getting out of order or giving 
trouble of any kind. Many of our lubricators made 15 
to 18 years ago are still in service and doing their work 
satisfactorily. Catalogue on application. 


Detroit Lubricator ries 
Detroit, Mich., U.S A. 


FOR SALE BY— 


JAS. HARTLEY & CO., Victoria Bldgs., Manchester, England. 
JOHN MACDONALD & SON, 9, York St., Glasgow, Scotland. 





Detroit Improved Standard 
Lubricator for use on 
Stationary Engines. 


MULTIPLE SPINDLE DRILLING MAGHINES. 


TWO AND FOUR SPINDLES. 
Centres Adjustable from 24 in upwards. 











Two-Spindle Drilling Machine, with Independent Heads and Tables, made with Horizontal, 
Vertical, Tilting, Sliding, and Circular Tables. Full specification on application to 


WEBSTER & BENNETT, 


MACHINE TOOL MAKERS, 
a ae. 


“WNBREAKABLE” PULLEY 


\& MILL GEARING 60. Lrv. 


ECONOMICAL TRANSMISSION OF POWER. 


A COMPLETE SYSTEM OF SPECIAL 
STANDARD _ APPLIANCES. 








LARGE STOCKS. QUICK DELIVERY. 


AGENTS IN MOST CHIEF CENTRES. 
(See List, June /5th, page 55.) 











This THREEFOLD SYSTEM of Improved Power Transmission Comprises 





SWIVEL BEARINGS. 


Hangers, Pedestals, Brackets, Wall Boxes, Pillar Bearings, &c., 
for all sizes and positions. 


LESS FRICTION & LONGER LIFE THAN ANY OTHER TYPE. 


WROUCHT-IRON SPLIT PULLEYS. 


Made of any size or strength. Light and Balanced. Strong and Ch 
System of Interchangeable Bushes if requi iret cep. 


UNIVERSAL OR COMPRESSION COUPLINGS. 
Perfectly shrouded. 


Easily put on and taken off. True the Shaft Ends. os 


Mary of the most modern Factories and Mills have been fitted up throughout on this system. 


MANCHESTER & LONDON. . 











Require no Key nor Facing on Shaft. 











Scormisn Acents :—THOS. HILL & CO., 66, Robertson Street, Glasgow. 


48, WEST GORTON. « Strength’ Mane Manchester.” 





66, CANNON STREET.  Bencopeten London.” 
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ARG LAMP 
DUPLEX 
RADIAL 


(SHAW and 


PHOTO 
COPYING 
FRAME. 


HALDEN PATENT.) 




















Frame and Stand for Frame and Stand for 























Copying Tracings | Copying Tracings 
40 by 27, Saal 53 by 31, 
£22 10s. f | Sar £27 10s. 
Are Lamp (with glass [> | eppenerseee § 


tube enclosing car- 
bons) and Resist- 


ance, 
£12 10s. 


Pedestal, or any 
desired position, 











ADVANTAGES OF DUPLEX RADIAL PHOTO COPYING FRAME. 


A. Copying indoors at any time where electric current is available. 

B. The lamp being wired and fixed in desired position, the pedestal and frame are placed 
to receive it, and rest there permanently—no shifting, no carrying. 

C. ae swung on the pedestal, the frame can be fixed in desired positions without 

ur. 

D 2 We from accident ensured by the frame remaining on the pedestal. 

E. The horizontal position (when placing in or taking out tracing and copies) is the 
most convenient for operators. 

F, The ease with which the frame can be put to any position admits of its use by young 
ladies or youths as operators. 

G. Two full-size tracings can be copied at one operation, 


J. HALDEN & CO., 


8, Albert Square, MANCHESTER. 8 & 9, Great Chapel Street, Victoria Street, LONDON, S.W. 
__ 4%, Grainger Street West, NEWCASTLE-ON-TYNE. 3408 


LINDSAY BURNET & Co, Govan, GLascow 

















“~. 


SPeciALTy.—HIGH-CLASS BOILER WORK. 


TUBULAR BOILERS, MARINE and DRY-BACK. 
WATER-TUBE BOILERS. FEED-HEATERS. 





= Raising and Lowering} ‘|/® 
Gear, fixed on to|= 


£5 10s.|° 


BAKER'S “ALLIANCE” WATER SOFTENER 


Using either Exhaust or Live Steam. 


» 4s the latest and most powerful comb). 

nation known for instantly separating lime 
and magnesia from water, promptly stopping 
the formation of scale in boilers. 


_ “The greatest possible Efficiency” 
**at the Smallest Cost, in the” 
‘Smallest Space, and with” 
“the Least Attention.” 


THE SEPARATOR THAT WILL SEPARATE OIL 
| FROM EXHAUST STEAM. 




















BAKER’S PATENT 
STANDARD 


OIL SEPARATOR 


In use and acting ag a _ 
exhaust of engines from 10 H 

1200 I. HP., the condensed ache CR 
clear as crystal, perfectly free from 
grease, and used for boiler feed with 
sanction of Boiler Insurance Com- 
wy Inlets to separators in use 
‘om 2 in. to 18 in. in diameter. 





2 


iaoiauzag 3s¥>" 





PRICES AND PARTICULARS FROM 


Baker's Patent Appliances 


COMPANY, LTD., 
ENGINEERS, 3655 
Se HONTRISS ROW, SCARBOROUGH. 


i 0 B NOBLE & LU D L® N anon: 
5 rm Ne - Lyne. 
MAEEHRS OF HIGH-CLASS 


Labour-Sayving Tools. 


























IMPROVED BAND SAWING MACHINE 


FOR CUTTING IRON AND STEEL COLD. MADE IN SEVERAL SIZES. 





HYDRAULIO FLANGING. SUPERHEATERS. B72 


Telegrams: ‘‘ LATHES,” FELLING. Nat. Telephone: 11028. 4108 








\) 


RODLEY.” 


** CRANES, 


Telegrams: 
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LAND-ENGINES. |. RAO 
STEAM-HAMMERS, \Z 
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f ) } f Zi 
FOR STEAM 7 
OR WATER [ii 


FEELIN 
THY 


FISD TKE SRAM EEAT HER 


oes dMAE Sper AMES WALKER (" 


oo Sa WY OB KSer. DO PLY DON CE 


Branches 9 Strand St jveaRou al St,Gjascow. 
AGENTS WANTED WHERE NOT REPRESENTED 


== 








FINDING ENGINES & CRANES 


FOR MINES, &c. 






RODLEY.” 
: SwiesZ9j9 | 








: “CRANES, 


«NOGNO1 ‘Y3SGNNSV), 


Telegrams 


ALE < CLASS or 


HOISTING MACHINERY, OVERHEAD TRAVELLERS, dc, &¢, 


DRIVEN BY STEAM, COMPRESSED AIR, OR ELECTRICITY. 


PRA BAAB ABABA BAABABBAAABAABALBs 


J, BOOTH & BROS., Ltd., 


ERODLEY, LADS. 
London Agent: A. E. W. GWYN, Ltd, 75a, Queen Victoria Street. 4107 
for Scotland: THOS, HILL & CO., 66 & 68, Robertson Street, GLASGOW. 


The 


WaterSoftening & Purifying 
United Patents, Ltd., 


CONTRACTORS TO H.M. GOVERNMENT, 


Telegrams: “‘ Diluteness.” Telephone: 5704, Bank. \ 














THSTIMONIALS, 


Copy of Letter from the Schultze Gunpowder Co., Ltd., June 2, 1899. 
F. H. Tracks, Esq., 30 & 31, St. Swithin’s Lane, London, E.O. 


— Sir, 
a reply to your letter of the 3ist ult., we have pleasure in stating that the 
Water Mat — which you put down * Becw wt Works some years ago 
urs 
For THE SCHULTZE GUNPOWDER OO., Lr». 
(Signed) Earnie H. Durnrorp, Manager. 





has given ole satisfactio: 


= MOST SIMPLE. 





Copy of Letter received from the Bedminster Coal Co., Dec. 7, 1899. 


Dgar Sirs, 
In re ply to Lc yp of the 21st ult., we have had your Softener in use since 
a, continually, and are pleased to say we are entirely satisfied with the results 
obtain 
Our Boilers are very clean, and repairs are now es though formerly 
they were a regular and heavy annual expenditure. nate 
THE B EDMINSTER SAL OO. 
(Signed) AL¥Frap H. Banner. 
Tus WATER SOFTENING AND PURIFYING Untrep Patsnts, Lp., 
80 & 81, St. Swithin’s Lane, London, E.O. 


THE “TYACKE”.SOFTENER. 


Write for Full Particulars to— 2838 
FRANK H. TYAOKE, C.E., Manaaine Dirzoror. 


(LNBIOLAAEH CSOW 

















Head Office: 30 & 31, St. Swithin’s Lane, London, E.C. 


PECKETT & SONS, BRISTOL. 

















LOCOMOTIV HS = 


Of various Sizes with all the latest improvements ready for Immediate De- 
livery. Engines specially designed tor every requirement and gauge. 








Full Particulars on Application. Telegrams: “PECKETT, BRISTOL. 
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Lubrication of 


GAS ENGINE CYLINDERS. 





The problem of the lubrication of cylinders of gas 
engines seems to have been solved by a prominent 
railway official, who writes as follows: 


“I have a gas engine running a pump, and the man 
that has charge of it let the lubricator run dry and cut 
the piston rings and cylinder. The makers of the gas 
engine said the cylinder would have to be sent to the 
shop and bored out, and a new piston put im. It was in 
our busy season, and we could not do without water. 
I had some of Dixon’s finely pulverized graphite and I 
commenced to feed it into the cylinder through the 
suction pipe with air and gas. In about two weeks 
engine was running smoother and with less gas than 
before. 

“TI had the engine apart last Saturday and every 
place that was cut is as smooth as glass. This one 
instance saved us about £15. I have great faith in 
Dixon’s graphite and always keep it on hand.” 


Anyone who is interested in this subject will receive 
a sample of this particular graphite by addressing the 


JOSEPH DIXON CRUCIBLE COMPANY, 
28, Vicroria Street, Lonpon, S.W. sons 











ay 


HAYWARD-TYLER & CO. 


“SOUDAN MACHINE” 


Or No. 5 Bramah, New Pattern, 


FOR CHEMISTS, HOTELS, REGIMENTS AND SMALL MAKERS. 


(THE FIRST OF THESE MACHINES EVER MADE WAS SELECTED BY THE NATIONAL AID 
SOCIETY FOR THE SERVICE OF THE BRITISH TROOPS IN THE SOUDAN. ) 


+ 






































This is a new design for all places where a small product is required. It has 
a gun-metal pump of the best construction, gun-metal condenser tinned inside, 
copper solution pan, paar gauge, water gauge, and all necessary fittings. 

This Machine will produce 80 to 100 doz. a day of highly Aérated Soda-Water, 
or a larger quantity of Lemonade, &c. 


90 & 92, WHITECROSS STREET, LONDON, E.C. ™ 





ENCLOSED COMPOUND 


ENGINES ana «tyne» DYNAMOS, 


ELECTRIC LIGHTING AND TRANSMISSION OF POWER MACHINERY. 











Manufacturers— 


ERNEST SCOTT & MOUNTAIN, L’ 


ELECTRICAL & GENERAL ENGINEERS, 


NEWCASTLE-ON-TYNE. 


LONDON OFFICE: 20, NEW BRIDGE STREET, BLACKFRIARS, E.C. 





——— 
SRST: BRST 





it # 


ADHUT TA), & 





USE CUT GEARS. _ 


They last enough longer to more than pay the difference in cost ; 
while the saving in power is estimated at from 20 to 40 per cent. 
Correspondence Solicited. 


R. D. NUTTALL COMPANY, 
PITTSBURG, PA, U.8.A. 
REPRESENTATIVES FOR BRITISH ISLES :— . 








ELECTRIC TRAMWAY EQUIPMENT CO. BIRMINGHAM, ENG. 
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ROSS+DUNCAN 


ENGINEERS AND BOILERMAKERS, . 


Whitefield Works, Glasgow, Scotland. 


Telegraphic Address—‘‘ WHITEFIELD, GLASGOW.” 


ADMIRALITYT CONTRACTORS. 


TEE! APRON 

Is fastened to the Carriage by hexagon head cap screws, and is tongued and grooved 
into it; is of. ample length, width and thickness, and is provided with three braces 
its entire depth. The studs are steel, and are hardened and ground. The pinions for 
crank, friction, cross feed and rack are all-steel. The reverse for the feeds is extremely 
timple, and is always at the hand of the operator. The lead screw passes through the 
ve, and engages with it by a spline and key. This key extends almost the entire 
length of the sleeve. The edges of the spline are carefully dressed, so that there is no 
ox gmat of any cutting. The movement of the reverse handle on the Apron causes the 
el gears on the sleeve to engage either on the right or left, and feeds the catriage 
sccordingly. When the handle is locked centrally, it is im ible for the feed to become 
engaged. The threads of the screw are never in use, except when the 
Lathe is cutting serews. The half-nuts are planed to fit directly into substantial 
ngs in the Apron, and are entirely independent of any cap screws... They are 

> pee by a cam, having its grooves eS The half-nuts are cut from 
@ solid metal. Note in the illustration above the interference device (patent applied 
for), which prevents the closing of the half-nuts, excepting when the feed is thrown out. 
forms a substantial combination that will outwear the other parts of the machine, 


and will never cause trouble. A friction length and cross feed is provided, so’ that; if the | : = 


feed is allowed to run beyond its limit either way, no harm will be done. 





The Lodge & Shipley Machine Too! Co., 


CINCINNATI, OHIO, U.S.A. 





@00D AGENTS WANTED WHERE WE ARE NOT REPRESENTED. 









“PROFILE” ___ 
TOOL STEEL. 


Engineers’ Tools can be made from the Highest Quality 
of Tool Steel 


WITHOUT FORGING, ; 
NO WASTING IN THE FIRE, - ; 
SAVING 50% IN THE WEIGHT OF TOOL STEEL USED, 











“Profile” Tool Steel is Rolled in Six Principal “Profiles,” viz.: 
STAR, VEE, FLUTED, DOUBLE, TWIST AND THREE WING, 


and in over 250 distinct Sizes, 





ILLUSTRATED AND DESCRIPTIVE LISTS CAN BE OBTAINED 
FROM THE SOLE MAKERS: 


J. BEARDSHAW & SON, Ld. 


BALTIC STEEL WORKS, SHEFFIELD. 


LONDON Office: PARIS Office: 41¢9 
118, Cannon Street. ‘58, Rue Taitbout. 


CAIRD & RAYNER 


ADMIRALTY OCONTRAOTORS. 7 











SOLE MAKERS OF | 


RAYTNER's 


EVAPORATORS, 


COMBINED 


Evaporators 


Winch Exhaust 
Condensers. 
FRESH WATER FEED 
> MAKE-UP APPARATUS, 
ehh =A FEED-WATER HEATERS, 

oie FRESH WATER 
| DISTILLERS. 
BOARD of TRADE. 


FRESH-WATER FROM 
_ SEA WATER. 

777, Commercial Road, Limehouse 
_ LONDON, E. a 











Tole, Addrees: ““VAPORISE, LONDON.” - Telephone No, 210; Eastern, 
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PRESTON. 
Compound High-Speed 
Steam Engines, 
WATER TUBE BOILERS. 












L COULTHARD 400, 





PATENT 
Circular Cold Sawing Machine, 


With Automatic Feed and Swivel 
Head for cutting mitres without 
shifting the object. 





Made 
in & sizes. 





2, 3} in. by . 
No, tim Wr 6, Gia. by sabia, 


HACK SAWS. 


With Fixed or Swivel Vices in different 
onstenetons, largest size to cut Tre" 













Apply to R. BECKER & CO.. 
50s, Rivington Bt, Great Eastern Bt, BO, 
















T. SHORE& SONS, 


ALBION FOUNDRY, 
.\HANLEY, STAFFS, 


e us 


28rd February, 1900. 





ied us with in 1894 continues to giv: 
an hour’s trouble with same since the day 


iry of yesterday’s date, we are pleased to be able 


bata 


enqui 
eater you 





a 


Makers of 


J. P. HALL & GO., pynamos 


OLDHAM. MOTORS, 


ENCLOSED 





TELEGRAMS : DYNAMO. 
TELEPHONE: No. 300, 



















SHUNT WOUND FOUR-POLE —ENCLOSED MOTORS, 5 TO 100 B.HP. 


CAMPBELL & CALDERWOOD 


ENGINEERS AND BOILERMAKERS, 
SOHO ENGINE WORKS, PAISLEY, SCOTLAND. 


STERN @ GIDE PADDLE | SCREW ENGINES OF ALL TYPES, | Corliss and other High 

















ENCINES. Speed Engines. 
teeta: Condensers with LAND ENGINES OF ALL TYPES. 
umps. 


STEAM CAPSTANS. 








HYDRAULIC PIPE BENDERS AND PUMPS. 4016 


mena gy Sc Co. 


MANUFACTURERS OF 


4 COLLIERY BUILDINGS, 
BRIDGES, PIERS, 


STEEL ROOFS. 
lron and Steel Fireproof Flooring, 
Plate, Lattice and Compound Girders. 


STEEL ROOF PRINCIPALS. 
CONSTRUCTIONAL WORK OF ALL KINDS. 











=. 











Albion Foundry, Hanley, Staffs. 
DEAR Sirs,—In to 


to say that 





satisfaction j We ha 


ry in use, e have not 


To Messrs. T. Suore & Sons, 
eve 


# 





PATENT FEED-WATER HEATER, 





it started. It has been in constant daily use. 








HAY SHEDS. IRON FENCING. 
GATES. RAILING. 


cme 


Ralston’s Patent ‘“‘Dual” Canvas 
Target Apparatus. 


Contractors to H.B.M. Government. 
3041 


CRAIGHALL IRONWORKS, SARACEN ST., GLASGOW. | Telegraphic Address: ‘Wire, Glasgow” 








































ww i 


j 





- SEMI-PORTABLE BOILERS, 
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aan &00. ou. pi 


(NEWARK) LTD., 


MAKERS OF 


60 lbs. to 250 lbs, working p-essure. 





HORIZONTAL TUBSLAR BOILERS, 
PORTABLE BOILERS. 


REPAIR FIRE BOXES. 


FLANGED PLATES, 


__In Iron « Iron or Steel, to order. 8361 = : 


REUPSE’sS ST HEL Wor >. (WEeTPHALIA. 
BEST CRUCIBLE & SIEMENS-MARTIN STEEL CASTIN Gs, 


To stand Admiralty, Board of Trade, Lloyds, and Bureau Veritas tests. 




















ARTICLES FOR ARTICLES FOR 


RAILWAYS, HYDRAULIC AND 
SHIPBUILDING ELECTRICAL 
YARDS, MACHINERY. 
ROLLING MILLS, BE” Excavator, &c. 
IRON and BRIDGE Nw. Builders and 
WORKS. i z@) Boiler Makers. 
SPECIALITIES { Heoen Looomett ceive, Wagon, and Pinions Track Wheel Con ard aelaht, ‘Prencliora teeliow and Enstne, Cag fonda 


Apply to AUGUST REICHWALD, {*ii: itic*xingiom, } 9, New Broad Street, LONDON, E.O. 


FRANCIS SERN & SONS, 


SOWERBY BRIDGE, ENGLAND, 








CONTRACTORS TO THE;BRITISH AND FOREIGN GOVERNMENTS, UEstablished 1832, 








DRIVING ROPES 


OF BEST vesting 


Manufactured by 
(RONMONGERS’ ROPE WORKS, Limited, 


BRICKFIELD STREET, 
WwoLvEBRAaAMrrow. 





STEAM s HYDRAULICS 
THE 























GRINNELL 
SPRINKLER 


_ Perfect Protection from Fire. 
Brrects a Large Saving in INSURANCE. 


4000 FIRES EXTINGUISHED. 


Avenaes Loss, 450. 


ireowed Fireproof 
Doors. 


it of Iron Doors and 





Officially endorsed by the Fire Offices Committes 


DOWSON, TAYLOR & CO. 


(MATHER & PLATT, Ltd., Proprietors), 
LONDON and MANOHESTHE, 2888 


JOHN BELLAMY, 


Engineers & Boiler Makers, 
"WALL, LONDON. 


Telegraphic Address: “Bellamy, London,” 
Telephone No, 157, Eastern, 














cerns eemnrerore repemareares sapere ens 








High Class BOILERS of all typ. 











Tanke, Cisterne, Cylinders, &e, **"* 
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WATER SUPPLY, 





Send for Hlustrated Catalogue No. 23 of 
JORN BLAE E's 


PATENT SELF-AOTING 





Fie. A.—This Ram lifte part of the same water 
that works it. (Engraved from photo of Ram which 
raises 250,000 gallons per day of 24 hours to medium 
heights, with good w ig fall.) 


TESTIMONIALS. 





From SIR GILBERT GREENALL, Bart, 


Walten Hall, W: , Feb. 20th, 1899. 
GuntLauer,—I am mi. to say the pair of 
tent ‘‘B” Rams with rising main pipe wi you 


ed for me last Autumn for the ou supply of water to 

ag Soe oe Farm has proved a thorough success. 
are worked by impure water with a fall 

of only 9 feet, and foroé over 4,500 gallons of pure 
spring water per day toa distance of 1,228 y 
to the ve great het ht of 719 feet—that is, about 80 
times the ht of the working fall. 

I certainly believe that your system is the most 
economic I could A aoe to get the water requiréd to 
the elevation named. 


From COLONEL A. EGERTON, 
Comptroller and Treasurer of the Household 
of H.R.H. The Duke of Connaught. 

Buckingham Palace, May 14th, 1897. 
OOLONEL ALFRED EGERTON has much pleasure 
in acquainting Mr. John Blake that the Hydraulic 
Ram which he _—- to the Duke of Conna aught, 


at Bagshot Park, two years ago, has continu 
work most satistactoril y. 


JOHN BLAKE, L™ “ 


Oxford ee HELBY'S Laneashire. 
“WARDEN OIL FILTER 


AND PURIFIER. 


SIMPLEST. _ MOST E ‘EFFIOIENT. 


senTr om TRIAX.. 
Capacities up to SOO Gallons per Day. 














Aunecash iabaere who “i scan “age | this 
Filter recently are the following :— 
Messrs. W. Danny & Bros., Dumbarton. 
» Haruanp & Wourr, Belfast. 
The Lonpon, Brenton & Sourn Coast Ratuway. 
The Parent Nor & Bout Co., Birmingham. 
The Inpia-RuppeEr, &c., Co., "Silvertown. 
Messrs. W. BoppEn & Son, Oldham. 
» Ransomes, Sums & Jurrerizs, Ipswich 
ee HETHERINGTON & Sons, Manchester (2). 
»  Ricup, Jounson & Nupuew, Manchester. 
W. T. Bursuzy & Oo., Sh heffield. 
&c., &. 


Other Purchasers :— 
Lorpox County Coun 
Mrrror. Exscr. Surry ¢ Co. (4 90 gall.) 
Ratiway Lientine for Gr. Cunrrat Ry. (2). 
Messrs. Hanusworts Bres., oer, Mail &o. (8). 
Powz.. DurFRYs a Coat Oo., Aberdare. ai 


SHELBY & CO., 








FOR SMITHS’ SHOPS AND FORGES. 


Shipbuilders’ and Boiler Makers’ Machine Tools, 
PATENT BEVELLING MACHINES — 


FORGE CRANES, Hand & Steam 
' Sagar Oane Mills, Water Wheels, &c, 


DAVIS & heap rata 
~_LEITH, EDINBURGH. 

















— 


SEWAGE AND FACTORY EFFLUENTS PURIFIED BY 


MECHANICAL FILTRATION 


The E. H. RIDDELL System for purifying all classes ot river water for use in Dyeing, 
Bleaching, Paper Making, Cotton Spinners, &c. 


THE “OARROD” WATER SOFTENING PROCESS. 


OWNERS AND MANUFACTURERS— 


L. HUGH BRISTOW & CO, Ld, Albany Buings, 47, Veoria St, 8 
Friction Couplings and Friction Pulleys 
ae 




















TQ TRANSMIT UP T0 1000 HP. 


CHEAPEST andBEST 
in the Market. | 


300,000 HP. IN USE. 


ILLUSTRATED CATALOGUE containing Simple Rules for Transmission of 
Power by Ropes, Belts, Shafts, and Wheel Gearing, POST FREE. 


J. BAGSHAW & SONS, L” 


BATLEY, Y ORKSHIRE.. 3848 _ 


VOLENITE LIMITED 


ARH NOW PREPARED TO SUPPLY 


Hard and Soft Volenite 


IN RODS, TUBES AND SHEETS, 
FOR ELECTRICAL AND GENERAL PURPOSES. 
ALSO 


STEAM JOINTING, WASHERS, MANHOLE DOOR 
RINGS, RAILWAY BUFFERS, &c., 


Equal in quality to the Best India-Rubber and Vulcanite Goods, and more Durable. 

















PRICE LI8T AND QUOTATION ON APPLICATION TO— 





66, LEONARD &8T., LONDON, E.0. 





VOLENITH LIMITED, 


5, GREEN TERRACE, ROSEBERY AVENUE, E.C. 


STEAM HAMMERS 











a ee 

















RICE + SON. 


—_— 











The BURHAM BRICK, , LIME, & CEMENT. 00, Ltd., 
7, NICHOLAS LANE, LOMBARD STREET, LONDON, E.C. 


BURHAM WORKS, "ear AYLESFORD, KENT. 
London Depots: BURHAM WHARF, Belvedere Road, Lambeth; VIOTORIA WHARF and Draw Dock, Nine Elms. 


PORTLAND CEHMEN''T. 
Grey Stone and White Flare Lime. Great Culand Cliff Hydraulic Lime. 730 
Gault and Clamp Burnt Bricks, Cornice Tiles and Tubes, Pether’s Patent Diaper Bricks, &c. 








THE BRYMBO STEEL CO., L?. 


wRixHam, ; 
Producers of SPECIAL MILD & HARD STEELS 
by the OPEN HEARTH PROCESS. 


MANUFACTURERS OF 


INGOTS OF ALL SIZES; —. STEEL FOR CASE- 
AND SHAPES RDENING & POLISHING 
FOR FORGINGS. PERFECT LY SOUND. 


a 


3 


TIN BARS, 
Bt 


SLABS. aa 





STEEL OF “SWEDISH” QUALITY “DEAD” SOFT. 
OR ANY SPECIFIED PERCENTAGE OF CARBON CUARANTEED. 
This Steel is of the finest quality. 














SCRIVEN & CO., LEEDS. 


Est eae md 1851. 


Tel. Address: “SCRIVEN, LEEDS.” Telephone No. 1819. 
a aoe 


Machine Tools and. —'. 
Hydraulic Machinery 


‘ For ENGINEERS, SHIPBUILDERS, BOILER MAKERS, and BRIDGE BUILDERS. 


























f 








“LOE TL sither Bight or Lett Hand 

Without, changing a knife, ’ 

_ BENDING BEAMS AND SHEARING one side 

off the Bulb for riveting knees to, and 
Horisontal Punch. 


,PATENT ANGLE-BAR PLANING MACHINE. - 
Patent Edge and Butt-Plate Edge PLANING 
















PATENT COMBINED MACHINE for Shearing|’ 


Also for! 


Wrort.-IRon PULLEYS. 


Price Lists on Application. 


DOUCLAS, LAWSON & CO., 


ENGINEERS, \ 
BIRSTALL, nr. LEEDS. 


D. &u. es . 


Steam Laundry Engineers) 










Sg “ourysew 
Surysem Aswq0y 2uszeg 


Patent 4-Roller . 
Irohing Machine. i: 


LONDON: 865, Queen Vietoria Street 
GLASGOW : Kilbowle Ironworks, 3461 





J. BENNETT VON DERHEYOE 


6. BROWN ST 


BRITISH 


MANCHESTER 








_ LIFTS. 
i - CRANES. 
| PRESSES. 
i Iron Doors 
ELEOTRIO 
LIGHTING. 


COLONIAL MACHINERY 
Cneningrne nes aed Estimate 


R. WaygondeCo 


‘FALMOUTH | ROAD. 











SCRIVEN’S VERTICAL PLATE BENDING peg 
with Bend Plates to end without flat. 








GT. DOVER STREET, 
* London, 8.2, s718 
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“FER Z & Da Te 
gt Na, | 
LIMITED, L 
D 

JOHNSTONE, near GLASGOW, 4 

MANUFACTURERS OF | 
Machine T ools ; 
a, SHIP YARDS, : 

—<t + IRON WORKS, 

seers BRIDGE WORKS, 
TANK WORKS, 
BOILER WORKS, 
&c. 

4116 . 
! Pl 
"LEICESTER CORPORATION WATER WORKS. F 
TONES eines o anded Panga tear eteat ene s 
HEAD OFFICES AND WORKS :— IN 
ERITH IRONWORKS, | BRITH, “KENT. y 
ga aggro eget Bs ae IO LIMITED: 











SPHOLALITINE: 
ELECTRIC LIFTS & CRANES. “ERITH” ENGINES (High-speed). 
PUMPING ENGINES. WATER SUPPLIES. 
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JOHN HOLROYD & GO, Lp, 


(PROPRIETORS OF SHEPHERD, HILL & CO., LTD., LEEDS), 


MACHINE TOOL MAKERS, 
MILNROW, NEAR: ROCHDALE. 


% MODERN LABOUR-SAVING 
MACHINE TOOLS OF 
EVERY DESCRIPTION. 


TrwisTrT DRiILLs. 





























“owt, mumon= TURRET LATHES, 
Telephone 206, Rochdale. SHAPERS. 


MILLING MACHINES, 
LATHES AND 
DRILLS. 

























































MACHINE TOOLS 


Branch Office and Showrooms: 
23 & 25, VICTORIA STREET, 
LONDON, S.W. 


Telegrams: “ Niuiacus, Lonpox.” Telephone: 486, WESTMINSTER. 
WORKS: HAMILTON, OHIO, U.S.A. 
Correspondence Solicited. 











24ft. | AGENTS FOR CINCINNATI MILLING MACHINE 00. 





3549 












PLANING MACHINES from 24 in. to 144 in, sq. 





BORING & TURNING MILLS from 30 in. to 


LUDW. LOEWE & CO, BERLIN, wre sr, 12x 


MACHINE TOOLS. SMALL TOOLS. GAUGES. 


Various. Sizes of the following Small Tools can now be delivered from Stock in London :— 



































| 
ey ‘LOEWE & C9 BERL 
eT NB 






PRICES ON APPLICATION. 





PLAIN MILLING CUTTERS. 

END MILLING GUTTERS. 

FORMED CUTTERS FOR TWIST DRILLS. 
SHELL REAMER ARBORS. 

INDEX CENTRES. 


STANDARD INTERNAL AND EXTERNAL 
CYLINDRICAL GAUGES. 


STANDARD SNAP GAUGES. 
INTERNAL AND EXTERNAL LIMIT GAUGES. 





EVERY INFORMATION GIVEN AS TO 
SUITABLE EQUIPMENTS. 








All these Tools are designed and made in 
our factory, with the aid of a special | 
equipment, and we take the greatest 
care to secure the: highest degree: of 
accuracy. sect = 


? 





cee o? re 

















LONDON OFFICES, SHOWROOMS AND STORES=> 


H. F. L, ORCUTT, 30 & 32, Farringdon Road,E.C. | 





4071 
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Milwaukee: Milling Machines : 
11’ ee: MIN chines... 
No. 2. UNIVERSAL MILLING MACHINE. 
ALL FEEDS AUTOMATIC. 
FEED SCREW HAS COMPENSATING NUT. { 
RUGGED, COMPACT, AND OF THE HIGHEST, GRADE OF WORKMANSHIP, 
IMPORTANT. DIMENSIONS. ©: \ 
Automatic Table Feed ne oe a ae wea eR. 
gs Cross Feed ‘as oe ae Te ose (2 MM. 
eo Vertical: Feed... se ae Me «sy 28 in. 
Index Centres Swing... an se ee Bes =O eae ea: 
. ‘. Take in ‘a 5 a ia 20 in. S 
-Working Surface of Table ... acs ak 0 + 38 in. 
WE UE ck Oo Ce a ee 2600 Ib. 





AGENT IN ENGLAND: SCHISCHKAR & CO., BIRMINGHAM. 


wt HILL, CLARKE & CO., 


BOSTON, U.S.A. | 








Cable Address: “ Hilclark, Boston.” 


A. G MUMFORD. | 


CULVER STREET IRONWORKS, COLCHESTER. 


Oentractor: to sychiararnss War Department, India Office, Crown Agents for 
the Colonies. 
































PATENT 
WATER-TUBE 


BOILERS «. 


Newest Design. 


LARGE POWER ON VERY LIGHT = Fs: 
WEIGHTS. Compound Surface Condensing Launch Machinery. 


A. G. MUMFORD will have great pleasure in quoting for Marine Engines of ALL 
TYPES, SCREW, STERN, or SIDE Paddles; his Engines are of the latest and most 
improved design, combining lightness with great strength and power, as supplied to the 
Admiralty and other Government Departments, and to some e of the leading Engineers and 
Ship Builders in the World. 

Improved Oompound, Surface- Condensing Launch Machinery, with WATER-TUBE 
BOILERS. Steam more rapidly, and are more easily CLEANED and REPAIRED then 
any other type. Very light and durable, designed for running at high speeds. 2180 


\ ESTIMATES AND FULL PARTICULARS ON APPLICATION. 



































: _ JUNE 29, 1900. ] | ENGINEERING. [SUPPLEMENT page Ix] 67 
| rTr=zos. FIRTH & SONS, Ir. 
8 LONDON: 36, Victoria St., Westminster. NORFOLK WORKS, SHEFFIELD, ENG. Telegrams: ‘FIRTH, SHEFFIELD.” 
a CRUCIBLE CAST STEAL. 
Sole Makers Sole Makers 
«  DIARUBITE’ ‘PANTHRITE? 
SELF- HARDENING SPECIALLY 
STEEL. HARD STEEL. 


SHOES & DIES 


FILES, SAWS, 


a E TOOLS. 
QUARTZ CRUSHING. EDGE TOO 
CASTINGS FORCINGS 


All Description. Size or Weight. 


8611 














THOMAS PIGGOTT & CO. L" BIRMINGHAM 


GAS, HYDRAULIC AND GENERAL ENGINEERS. 





apes 
gAstr ng. | 
so rss 









———— Se — —————— 


WELDED & RIVETED PIPES from upwards. 


FLANGHD AND SOCEHT JOINTS OF HVHERY DEHSORIPIUON. 


SS 


= = ——— oe 





PIPES for Shipment should be ordered varying diameters for nesting, as great saving in freight and transport can be effected thereby, 





PICCOTT’S PATENT SOCKET, 


KIMBERLEY SOCKET. 


SINGLE. SOCKET. 
STEAM MAINS for high-pressure, to Admiralty and Board of Trade requirements. 

PIPE LINES for Water Conduit, and Mining Purposes. WELDED RESERVOIRS for Gas, &c. 
LARGE MAKERS of Oil and Petroleum TANKS, Welded and Riveted PANS of every description. 


3531 


PLATES, SHEETS & SECTIONAL IRON in Stock, ready to be worked up into TANKS &c., for immediate delivery. 











LONDON OFFICE: 14, GREAT ST. THOMAS APOSTLE, EB.C. —‘gegraphie} “ATLAS, BIRMINGHAM.” 


‘INTERSECTION, LONDON.’ 






IN eo SE a oe A: CA OR cro 
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SAFETY WATER-TUBE BOILER. 


Good Separation ot 
Sediment. 











Easy of Transport. 








Simple to Erect. Headers Mild Steel 











throughout. 
Economy in Space. 
i 4 Suitable for 
all kinds of Fuel :— 
Improved Bagasse, Refuse, Wood, 
Circulation. and 


Anthracite Coal; 
for using Waste Heat 
from 





Steadier Water Level 

















sateen Iron Furnaces, &c. 
SEND FOR 
Best Facilities for 
Cleaning and ILLUSTRATED 
Inspection. From Photo of part of a Battery of Boilers Shipped_to Natal. 
CATALOGUE. 





R. Hornsby & Sons, Limited, Grantham, England. 


London Office: 75a, Queen Victoria Street. 


Artificial Stone Plants 


LATEST IMPROVEMENTS. 














Largest and Oldest Makers of 


HYDRAULIC MACHINE TOOLS 


TWEDDELL’S SYSTEM. 


Rivetters, Flangers, Punching and Shearing Machines, 
- Vertical Plate Benders, | 
Forging Presses, Wheel Bossing Presses, Tube Benches, 
Tube Staving Machines, Pumps and Accumulators. 


HYDRAULIC MACHINERY 


For Docks, Coal Tips, Forges, Steel Works, &c. 


"¢ 
ti) 


one 














—_—~ —— GAS AND OIL ENGI'NES. 272 
\ Bay SS ° 
From a Photograph of an Hydraulic GAS PLANT for Power, Heating, &e. 
Artificial Stone Press i FrFrRRREEEEEE 





FIELDING & PLATT, Ltd., GLOUCESTER. 
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TAYLOR&CHALLEN 


TELEGRAMS: “DERWENT.” TELEPHONE: 2244. 


ENGINEERS, BIRMINGHAM, 


— MAKERS OF — 


PRESSES 


CUTTING OUT, DRAWING, NOTCHING, &c. 


LATHES 


SPINNING, TRIMMING, BEADING, &c. 


SHEARS 


CIRCULAR AND STRAIGHT CUTTING 











MACHINERY 


FOR 4021 


CARTRIDGE CASES, COINS, MILITARY GUNPOWDER 


jDOUBLE CRANK PRESS. “380, AND GUN-COTTON. 


PRENTICE BROS. C0.. === 


— MAEZEERS OF — 


HIGH-CLASS MACHINE TOOLS. 


LATHES and DRILLING MACHINES of the Latest Patterns and Improved Designs for Heavy or Light Work. 














The Special Features of our Tools are the Originality of their Designs, their High 
Quality and Efficiency, Durability, &e., &e. 


‘Engine Lathes 


IN ALL SIZES. 





RADIAL, UPRIGHT AND 
SUSPENSION 
DRILLING MACHINES, 


Full Particulars and 
- Prices of our Tools cam be 
obtained by 
applying to our AGENTS 
for Great "LTD 


CHARLES CHURCHILL & CO. 


9 to 15, Leonard Street, LONDON, E.C.; 2 to 10, Albert Street, BIRMINGHAM. 


MANCHESTER: 2, Charlotte Street, Mcsiey Street CLASGCW: 52, Bothwell Etreet. 287 x 
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J. BUTLER & Ca., 


VICTORIA IRON WORKS, HALIFAX. 


Up-to-date Planing Machines. 


MAXIMUM CUTTING SPEED AND QUICK RETURN. 
ACCURATELY MACHINE-CUT GEARING. 
Made in various sizes up to 6 ft. square. 








Illustration shows a machine to plane 
12 ft. long by 4 ft. square. 





HIGH - CLASS 


MACHINE 
TOOLS ; 


OF EVERY DESCRIPTION. 


Telegraphic Address: 8106 
“BUTLER, HALIFAX, ENGLAND.” 


JOHN HETHERINGTON 


1, MANCHE MANCHESTER. "re" 
“HETH, MANCHESTER.” oy é . ; 








SEPHECKAX. MACHINI = ‘TOOLS 
FOR 
STATIONARY, LOCO. AND MARINE ENGINEERS, SHIPBUILDERS, MILLWRIGHTS, &c., &c. 3748 


CONTRAOTORS TO H.M. NAVAL NAVAL & WAR DEPARTMENTS & FOREIGN GOVERNMENTS. j 


HULSE&CO., Lp. 1 #7 MANCHESTER “sz: Giieea 





TauzeraMs: ““ESLUH, MANOHESTER.” 


MACHINE TOOLS 


(Driven by Belt or by Electric Motor direct). 
FOR MARINE, ORDNANCE, RAILWAY AND OTHER WORK. 


Complete Plants for the Manufacture of Heavy 
Ordnance and Quick-Firing Guns, &c. 
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N.B.—The BEST FEATURES of both are now embodied in the Cranes 
manufactured by 





Telegrams: ‘‘ Jnssor, ‘Lmoneran” ** Mitiweient, Lonpor.” Telephone : aie — Barx, 
Oftiees : 12 8%, WALBROOK, LONDON, cea ___ Werks: LEICESTER. 











OIL LINE PIPES ga 


Artesian Well Boring Tubes, . 


STEEL & IRON PLATES | 


For Boilers, Bridges, &c. 


IRON AND STEEL 


BOILER TUBES. 
SOLID DRAWN STEEL TUBES. 


| Light Lap-Welded Wrought-lron & Steel Tubes 
With Stewart's Patent Flanged Joints. 


Wrought - Iron’ Tubes and Fittings 
For the Conveyance of Gas, Water & Steam. 


COILS OF ALL DESCRIPTIONS 
AND OF ANY LENGTH, 354 


OE Br NDGE ies MO 9. 2) SSENE IP) 








STEVEN’S: 


HIGH TENSION 


MARINE BRONZE. 


SPECIALLY SUITABLE FOR 


PROPELLERS, VALVE SPINDLES 
And all Castings where great strength fs required. 


ESTIMATES GIVEN FOR PROPELLERS OF ALL KINDS, AND 


LARGEST DIAMETERS COAST AND FINISHED COMPLETE. 
Tests and further particulars: on application. 


STEVEN & STRUTH ERS, 


GLhASC Gow’. 











THE NEW EVAPORATOR. 
Weir’s | 
Vertical Type. 


NO PRIMING. EASILY CLEANED. HIGH EFFICIENCY. 
STRONG. COMPACT. 


WEIR'S PATENT DIRECT-ACTING FEED PUMPS. 
DIRECT CONTAGT and SURFACE FEEDHEATERS, HYDROKINETERS. 


monomer G, & J. WEIR, : 


18, BILLITER BUILDINGS, sta ass “VE, ASO” 
BO. ' CATHCART; GLASGOW,  “1#0KINETER, LONDON 
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G. EF. SMITH, Lrp, ous, "ton um 
—s* Special & General TM acuccerm TOOLS ‘jaeeepe fi 


For Constructional Ironworkers, Bridge and Shipbuilders, General Engineers, Machinists, &. 
Paragon Ironworks, ELALIP A=, Eng. 


Ready for Delivery, 
one of the largest and 
most varied stocks of [ 
Machine Tools in r = 
England. Send for 
Illustrations and prices, = TT 
Inspection Invited. tt 





























Designer and : 
| Oonstructor of . 
All kinds of SPECIAL TOOLS. 
Every Machine Guaranteed ACCURATE and 


8690 WELL FINISHED. Improved Angle Iron Bending Machine. 






















a amen 





tin. Sirchs Shaping Medin —— 


SHIPYARD 
MACHINERY. 43 


PUNCHING AND SHEARING, 














































ANGLE-CUTTING, al 

BEAM-BENDING, 

PLATE-BENDING, 

COLD AND HOT- HYDRAULIO 
SAWING BENDING and 
MACHINES. FORGING, 

MANHOLE 


PUNCHING MACHINES. 


























PA TERS ON, GOOPER & CO. 


Aa Works, 


PAISLEY. gegen _ 


Telegraphic Address : 
PATELLA, PAISLEY. 


—— 
















Telephone No. 308. 
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Over 1,000 Klein’s Patent 


CONDENSING PLANTS 


| | SUCCESSFUL OPERA TION ALL OVER THE WORLD. 


AGINTS WANTED. 


THE KLEIN ENGINEERING CoO., LTD., 


94, MARKET STREET, MANCHESTER. 
Telegrams: “ MODERNIZE, MANCHESTER.” Telephone : 4070, Manchester. 


AN AN ABSOLUTELY AUTOMATIC LOCKNUT. 


a p THE GREATER THE VIBRATION THE FIRMER THE GRIP. 
“i mw | WA 


Nut. il a Can be placed in position or removed 
without any difficulty or special 


or otherwise. | appliance. 


























t 4 i won et 


> The Helicoid Locknut Patents (arent) Co.,Ltd. 


ACTON HILL WORKS, ACTON, LONDON, W. 


+ DELTA Saal Co., Lo. 


(ALEXANDER DICK’S PATENTS). 


DELTA ALLOYS, 
MANGANESE BRONZE, 
BRASS, YELLOW METAL, 
and other ALLOYS. 


110, cannon street, LONDON, =Ke 


And 137, Lionel Street, BIRMINGHAM. 3811 


mt hel “WH ON 
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WELLMAN-SEAVER ENGINEERING CO, 


ENGINEERS, CLEVELAND, OHIO, U.S.A. 


Undertake the design and construction of STEEL WORKS, and the BUILDINGS, PLANT ana 
MACHINERY connected therewith. 


Specialities: WELLMAN’S PATENT ELEOTRIO CHARGING MAOHINES for Open-Hearth 
and Re-heating Furnaces, and ELEOTRIO CRANES and HOISTING GEAR of all kinds, 


on 2 ais London Office: 47, Victoria Street, Westminster, London, England. 


REFRIGERATING MACHINERY. 
Haslam’s Refrigerators » u Ammonia & Compressed Air Systems, 


ADOPTED BY ALL THE LEADING SHIPOWNERS AND MEAT COMPANIES IN THE WORLD. 
rOH! PLANTS UP TO 200 TONS CAPACITY. 


THE HASLAM FOUNDRY & ENGINEERING 6O., Ltd. 


(INCORPORATED WITH PONTIFEX AND WOOD, LTD.), 
UNION FOUNDRY, DERBY. LONDON OFFICE: 34, NEW BRIDGE ST., B.C. 


SOOO FRANCS AWARD 


“ PROOTOR * MECHANICAL STOKER, 


IN OOMPETITIVE TESTS MADE BY THE MUNICIPALITY OF PARIS. 
es per concluded their teste with 110 different Mechanical Stokers, and made their award of 









































The Del of the Technical Commission of the bags oe 
5000 Francs to ’s Mechanical Stoker. The competitive Stokers represented 
76 in France, 19 in England, 4 in Germany, $ in America, 8 in Anstzla Hanguzy, 2 in Italv, 1 in Belgium, 1 in Poland, 1 nationality unknown. 


ng following extracts are from the report of the Commission in announ their award :— 
In referring to No. 85 (Proctor’s) Stoker test, they, say, ‘“‘In the trials at Javel Workshops, this Smoke Consumer was NEARLY PERFECT, the analysis of 
the smoke being only 7% compared with an fire,” 
The results of the experiments were most remarkable.” 

“Alte ether this apparatus in all its parts is simple, plain, and has nothing unnecessary about it, and is not liable to get out of repair. The system appears 
very & te for a range of boilers, and its installation is not very ay ee 

MDuring the experiments this stoker worked a 8th till March 5th, night and day. There were four , Viz.; the 10th Feb, and 8rd March, at 
a moderate rate, only one of the two engines being in operation. Two experiments at a rapid rate on the 19th and 26th of Feb., with twe engines in operation.” 


“In both cases the work was easily done.” 
01 Tho taba dowa of the epgeatius wes done rapidly and easily, and all the parts were found in good condition.” 


J. IPEROOTOR, Hammerton Street Ironworks, Street Ironworks, Burnley, aay Sth, 1898, Sue A pilephone Mo. 312 San ee Se os, 


FRASER & GHALMERS y 










































Vertical Compound Single-Crank Engine. 


(KING'S PATENTS.) 


The undisputed superiority of long stroke vertical engines over all 
other type has, until recently, been accompanied with the serious draw- 
backs of great height, inaccessibility, and cost—not only of the engine, 
but of buildings, foundations, and valuable space. 

By the use of a triangular connecting 
rod and side Spiewak tenes to 

sed, we Es oF Oe ae 
ae ; have all the turning 
effects of two cranks at right angles with 
only one crank; can start from any 
position ; run each engine in our shops 
at full speed without holding-down bolts 
(there is no vi 
engines can be seen at our shops at Erith 
' driving our own machinery. 





CHICAGO, ILL., U. S.A. 





OFFIOZ— : 
48, THREADNEEDLE ST., 9 
LONDON, E.C. “” 
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WROUCHT-IRON 
WINE BINS Fon <Inon NEW 





NG. ome 
a = 








: 
HU R ROUND-BAR 
' GATES, TREE- GUARDS, &: ae Th Railing te bai, the 
j iff IRON WHEELBARROWS. 3 pf : No. 2740. cheapest tn the market. 
F ae 
h = / “ Can be taken down and refixed on other sites (either sloping 








BAYLISS, JONES & BAYLISS. 


or level ground), without damage to any of its parts. 
Is despatched in bundles; therefore the saving in Railway 






: f _™ Jo hy aA. and so saves 
WRITE TO THE MANUFACTURERS, IT Cnn be Gre er hee ae = . 


WOLVERHAMPTON, 





> ENTRANCE CATES Carriage almost covers the cost of erection. 


RAILING Nel 






AND 
34. 





And 139 &141,Cannon st., Lonaon,E.C. Is easily fixed. Instructions sent with every lot. 3919 


BRYAN DONKIN & CLENCH, Ltd., 


HEAD OFFICES: SOUTHWARK PARK ROAD, BERMONDSEY, LONDON, S.E. 
WORKS: LONDON and CHESTERFIELD, 


MANCHESTER OFFICE: 


Mr. HENRY THOMAS, 10, Mawson’s Chmbrs., Deansgate. 



































STEAM ENGINES 


OF IMPROVED DESIGN. 


Single or Double Cylinder, High-pressure 
Vertical or Horizontal. 





Prices and particulars on application to Head 
Office as above. 





Single or Compound High Speed for Dynamos. 
Single or Compound st Mill Driving, Rope or Gear 
riving. 

Double-Cylinder Duplex, Geared for Winding 

or Pumping. ——— == 
Double-Cylinder Long-Stroke for Direct Winding. eee sa 


ee rants a 
Jet or Surface Condensers can be applied to the _——— 


above Engines. All parts arranged for Self-Lubri- 
cation while running. 





MAKERS ALSO OF 


GAS EXHAUSTERS 


AND 


GAS VALVES = 


OF ALL KINDS AND SIZES. 



















AGSTUREERS oF 


SHIPBUILDERS’, BOILERMAKERS’ 


—_— AND — 


STEEL WORKS TOOLS. 


STEAM HAMMERS. 










Sugar Cane Mills, Triple Effets, Vacuum Pans, 


speouuity-FI LTER PRESSES. 

















PE AS 


H. W. WARD & CO., Machine Tool Makers, 
——w Lionel Street, BIRMINGHAM. | 


FLAT 


Turret Lathe, 


9in. by 24in. by 30, 
—— ‘= = : With Automatic Chuck an 
eSsas=. a sees iii 0086 naa ~ enki 8elf-feeding Device, 


This Machine is of massive 

build, and possesses several 
constructional features which 

will commend it to progressive 

managers as an advanced . 
labour-saving tool. 


WRITE FOR FULL DETAILS. 


H.W. WARD & 60, 


Lionel Street, 
BIRMINGHAM. 


| 
| 
| 













TELEPHONE : No. 1469. 
TELEGRAMS: “TUDOR, BIRMINGHAM.” 
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Corrugated Steel Furnaces 


As made by the Farnley Iron Company for High-Pressure Boilers. 
















Annular Corrugations for Ordinary Marine Type. Annular Corrugations for Interchangeable Marine Type. 
Spiral Corrugations also made for Lancashire Boilers, which can be made to receive Conical Cross Tubes. 
Address, The Farnley Iron Company, Limited, Leeds, England. For France, Jacques Pérés, 46, Bd. Magenta, Paris. * 





























The Crown Ironworks, GLASGOW. 
Sole Licensees and Makers of DE LA YERGNE MECHANICAL REFRIGERATING AND-ICE MACHINERY, 


MANUFAOTURERS OF 
ESTABLISHED 1860.] Safety Valve Springs, Railway Springs, and all Classes ef Spiral Springs. TESTABLISHED 1860, 


SOLE MAKSRS OF “THE OONSOLIDATED” EMERY ee AND MACHINE MAKERS, 
L@NBON OFFICH: DOMINGTON HOUSE, NORFOLK STREET, W.C. PARIS OFFIOH: 10, RUB LAFFITTE. 300 


SUT iskinkichossclatitemadieemtemnasenemaanamtaanatiememmenmaenie menmeinenaaamesamamiiatia meinigenmnuatmenmanmnamsinaneendtetenaens 
"THE RAPID MIXER “" 
HAYWOOD, AND PATENT. 


— SPHOCIALLY ADAPTHD FOR BREWERIES, TAR DISTILLERS, OHHMICAL AND SEWAGH WORKS. — 




















As erected at Crossness for the London County Ceuncil Southern Outfall Precipitation Works. 


STEEL AND WROUGHT IRON CONSTRUCTIONAL WORK. 


ROLLED JOISTS, ANGLES, PLATES, TEES, &c., KEPT IN STOCK. 
RIVETTED GIRDERS and CASTINGS of all DESCRIPTIONS MADE IN LONDON. 


eB SZ ouna & Co... 


Eooleston Ironworks, Pimlioo, and Hayle Foundry ‘Wharf, Nine x 3585 


BRAZIL, HOLBOROW & STRAKER, LTD., 


VULCAN IRONWORKS, 


BRISTOL. 


MAKERS OF 
BiGH-COLASS 


STEAM ENGINES 


Pumping Machinery. 
YACHT & LAUNCH ENGINES. 
Hydraulic Machine Tools. 









































« “HYDRAULIO, BRISTOL” 


ae” tent Se: 110, Gannon $t., E.6, 
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JAMES FAIRLEY & SONS “nmz"™ 
General ec aeder ea Surat ae eRe LSTS i" TOOL STEELS 


3 FAIRLEY’S SELF-HARDENING TOOL STEEL, tor Heavy Cuts at High Speeds, 
NOTR.—JAMES FAIRLEY & SONS WORKS (Sramall tens Sa EFT TELS, aed at ere edt ae eee ene ee ee artis, and 
$F AU Communications should be addressed to the Head Offcese—OLD MINT, SHADWELL STREET, BIRMINGHAM. ing 


TELEPHONE— = i= - A Telegrams — 
No. 414, ba D fo FE & S O N S 3 “Readers, Nottingham.” 
9} ENGINEERS, = CEN NOTTINGHAM | 


2a = PHGNIX WORES, 
MAKERS OF AIR OOMPRESSORS. 
HIGH-OLASS ENGINES, DUPLEX PUMPS. 
, with Oorliss or other Valves, SKIN-SPLITTING 
HIGH-SPEED ENGINES, MAOHINES, 
Oompound & Tri.-Expansion, SHAFTING, OOUPLINGS, 


INDEPENDENT ROPE & BELT PULLEYS, 
OONDENSERS. GEARING, = 

















































































DURR BOILERS 


For Land and Marine Purposes. 


Multitubular Steam Boilers, 


Of excellent construction, with water and steam circulation distinctly 
separate. With or without Superheater, 


Adopted by the Mercantile Marine and by the German and other Navies. 
Feed-Water Heater, 


Of Patented Construction, greatest efficiency, in all Sizes. 


Diisseldorf-Ratinger Rohrenkesselfabrik rom. Diirr & Co, 


Ratingen, near Dfisseldorf, : : = 
— LARGEST BOILER WORK8 IN GERMANY, — Type for Trading Vessels. «008 















— Supeary opmerpséH — 
















ee 


HEENAN & FROUDE, 


MAN OHEIS TEx. 
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=~ 
ff the World, 


Designs & Estimates of Bridges & Roofs prepared for all parts ¢ 
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THE CLAY CROSS CO,, 


Manufacturers of PIG IRON, GAS AND WATER PIP. gos, ee hate STANCHIONS, AND —e 
FOR GAS, WATER AND SEWERAGE W NES, ENGINES, ¥ 


WoREsS: OLAWYT OROSS. NEAR CHES i.D. 
THLEGRAMS: “JACEBSON. OLAY CROSS? == 
LONDON OFFICE: 12, BURWOOD PLACE, W. 


KAYE’S Latest Patent SEAMLESS OIL CAN 














NEW PATENT THUMB BUTTON AND 
PATENT SEAMLESS SPOUT, 


IN COPPHR OR BRASS, FOR BLHOTRICAL PURPOSHS. 


Contractors to H.M. Navy. War D Home Office, and Indian State Railways. 
tila: 525 2208 


ey TY) 
i | SIN 
JOSH, KAYE & SONS, LTD, .«A2%.YOSMS.55506.. el 


GHAPLINS STEAM ORANES, EXCAVATORS, LADNH EGS, & a 











Potentoce and Sole Manufaeturers—ALEX. OHAPLIN & OO., Cranstonhill Engine Works, GOVAN, GLASGOW. 


ALL COMMUNICATIONE to be ADDRESSED to the WORKS, Helen Street, GOVAN, GLASGOW. 


CRANES — 


ELECTRICALLY-DRIVEN. 
ROPE-DRIVEN. 


Thomas Broadbent & Sons, Limited, 


HU DDERSFIBDLD. 


LONDON OFF FICE : SUFFOLK ee LAURENCE POUNTNEY HILL, E.C. Mr. JOHN BULEY, Representative. 


MUNTZ’S METAL CO., Ltd., French Walls, BIRMINGHAM. 


bo 


Brass or Copper. THE BEST FOR MONEY. ~ 
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SOLE : NEWCASTLE- 
MAKERS: {DOLE ON-TYNE. 
WD Bee 
Telegrams : 


FIVE SIZES. 
"* MACHINERY.” 


PIPE WRE “NCH. 


Toijin. 23in. Sim 8in. 16M, 
THE ONLY ABSOLUTELY SMOOTH-GRIP PIPE WRENCH ON THE MARKET. 
PRESSURE EQUAL THROUGHOUT THE WHOLE CIRCUMFERENCE OF PIPE. 
THE LIGHTEST AND ——— GRIPS IN ANY POSITION. 


THORNYCROFT' PATENT AUTOMATIC FEED-WATER REGULATOR 


FOR WATER-TUBE AND OTHER BOILERS. 




























































@ ADJUSTABLH. or. RELIABLE. S 
* # = *¢ 
INCREASES AND 
BFFricizancoyT HCONOMY. 
#,* #,* 





ALREADY ADOPTED IN OVER <&@> OF THE MOST MODERN VESSELS IN THE BRITISH AND OTHER NAVIES, REPRESENTING 
Ower 266,000 I1.P. 


warty 10 Messrs. John I. Thornycroft & Co., CHISWICK, London. 


HOWELL & CO., LIMITED, uc" SHEFFIELD. 














Manufacturers of all kinds of 
BLISTER, SHEAR, SPRING and CAST 
STEEL FOR TOOLS, &e. 
FILES, SAWS, &c. 


Manufacturers of all kinds of 
WROUGHT IRON, LAP-WELDED 
and BUTT-WELDED TUBES of every 
description, FITTINGS, &c. Also 





SPECIALITIES : 


WELDED TUBES up to FOUR FEET|STEEL TUBES with Patt COPPER SLEEVE. 
Diameter. COPPER-CASED STEEL TUBES. 

CYLINDERS for Compressed Gases. HOWELL’S SELF-HARDENING STEEL for 

WELDLESS STEEL TUBES. COILS. TURNING TOOLS. - 


THE EDWARD P. ALLIS a a Wis., U.S.A. 


LONDON : Robert W, Blackwell & Oo, Ltd, No, 39, Victoria Street, E.0, REYNOLDS CORLISS ENGINES 


HORIZONTAL and VERTICAL, 
COMPOUND and TRIPLE EXPANSION. 

















Engines for Streat Railways, Electric Lighting. Ore Crushers, Crushing Rolls, Stamp Mills, Concentrators. 


BLOWING ENGINES, : HIGH DUTY General Mining, Milling and 8melting Machinery. 4148 
HOISTING ENGINES, 4IR COMPRESSORS. PUMPING ENGINES. FLOUR MILL AND SAW MILL MACHINERY. 
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Schenectady Locomotive Works, 


SOHENHOTADY, NHW YORK, U.S.A. 
ESTABLISHED 1848. ANNUAL CAPACITY 460, 
— BUILDERS OF — 


HIGH GRADE LOCOMOTIVES 


FOR ALL CLASSES OF SERVICE, 
Both on Single Expansion and Compound System, 


WORK BUILT T0 GAUGES, AND TEMPLATES AND LIKE PARTS 
OF SAME CLASS INTERCHANGEABLE. ion 


m BROOKS LOCOMOTIVE WORKS, 


DUNEKIRE, N.Y. 


Builders of LOCOMOTIVE ENGINES ry all Gauges, 


and adapted to every variety of service, built accurately to standard 
gauges and templets. 


| LIKE PARTS OF DIFFERENT ENGINES OF SAME CLASS 
PERFECTLY INTERCHANGEABLE. 


2-Cylinder and 4-Cylinder Compounds.™* 


== =| 8. W. CARLTON & CO., London Representatives, 6, Billiter Street, E.C. 


The RIGHMOND LOCOMOTIVE & MACHINE WORKS 


RICHMOND, VA., U.S.A. 


HIGH-CLASS LOCOMOTIVE ENGINES OF RYERY TYPE, 


STANDARD PATTERNS, OR TO BUYERS’ SPECIFICATIONS, 
ON EITHER THB 


: SIMPLE OR COMPOUND SYSTEMS. 
| Our Patent Compound Goods Engine is Unequalled for Efficiency and Economy. 


Particulars furnished and Estimates given on application. 8006 


@. W. ETTENGER, General Foreign Agent, 20, Easteheap, Lendon, E.C., Eng, 
Telegraphic and Cable Address: ‘‘LOCOFOCOS, LONDON.” 


THE PULLMAN COMPANY, 


BUILDERS OF 
Telegraphic saesies: ALL KINDS OF RAILWAY AND BLECTRIC OARS. 


"SIVAD, LONDON. Works: PULLMAN, ILL. U.S.A. 
London Office: 26, VICTORIA STREET, WESTMINSTER, ENGLAND. 


NEILSON, REID & CO, 


Hyde Park Locomotive Works, SPRINGBURN, GLASGOW. 


ESTABLISHED 1837. London Address: PARLIAMENT MANSIONS, VICTORIA STREET, LONDON, S.W. 






































——<— 











BUILDERS OF ALI EINDS OF 


LOCOMOTIVE ENGINES leer TENDERS SUITABLE FOR ANY CAUCE OF RAILWAY. 
Annual Capacity 300 Main 
Line British Locomotives. 


Locomotives. 


Oontractors’ 14-in. TANK ENGINES 
generally in Stock or in progress. 


iS TELEGRAMS: 
ies we x “ " 
‘ sat. " NEILSON, SPRINGBURR. 


3787 


THE LARGEST LOCOMOTIVE WORKS IN EUROPE. 
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Established 1831. | Annual Capacity 800. ROGERS LOCOMOTIVE Co., 


OF PATERSON, NEW JERSEY, 
BUILDERS OF 


LOCOMOTIVE ENGINES OF ALL GAUGES, 


AND FOR EVERY VARIETY OF SERVICE. 








Od 4117 


a FED PATERSON, NEW JERSEY, UNITED STATES OF AMERIGA 
Established 1831. | Annual Capacity 1000. .BALDWIN LOCOMOTIVE WORKS, Puitapevpwia, U.S.A. 


BURNHAM, WILLIAMS & oo., PROPRIDTORNS. 
BUILDERS OF 


SINGLE-EXPANSION AND COMPOUND LOCOMOTIVES 


and built to standard and tem Lik of differen 
Adapted to every variety of service, a ~ gauges plates. © parte i) engines 


~ Rack Rail Locomotives, Electric Locomotives, Compressed Air Locomotives, 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, STEAM STREET CAR&, do. 
ALI WORK THOROUGHLY GT E>. 


Cc lida ti a Ty baht h Valle R. R. Cable Address: “ BaLpwix, PHILADsLraa,” “ Sanpsrs, Lowpon.” 4001 
ey ee . , General Agents: Messrs. SANDERS & CO.,110, Cannon Street, London. 


BOW N Ei wae Ge ah WoREs, LEEDS, Oa 2486 


Makers of Locomotive Engines for any width of gauge and for all purposes. Materials and workmanship of the best quality, Tank Engines up to 15 in. Cylinders, on four or six wheels, always in stook or in progress. 
Makers of Robbins’ Patent Driving Axleboxes. Specifications, Photos, and Prices on application, and Special Designs sent on receipt of particulars of requirements. The “ABO” and “ The Engineering Telegraph Codes” used. 
ST 


R. & W. HAWTHORN, LESLIE & CO., LTD. 
LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


TANK ENGINES AND COMBINED CRANES AND LOCOMOTIVES 


ALWAYS IN STOOK AND IN PROGRESS 
For Collieries, Ironworks, Railway Depéts, Branch Lines, Goptnactors, de. 











TaLEeRAPHIC Appress :—* LOCOMOTIVE, NEWOASTLE-ON-TYNE.” ESTABLISHED 1817, 


NHWOASTL#-ON-1e wz. 


=. * PITTSBURCH LOCOMOTIVE WORKS 


PITTSBURGH, PA., U.S.A, 


DASIGMANRS AMWYOD BUILDABRSs 
one OP enn 


HICH “GRADE SINGLE AND DOUBLE-EXPANSION LOCOMOTIVES. 


WE HAVE PATTERNS FOR LOCOMOTIVES WEIGHING FROM 10,000 to 250,000 POUNDS. 
INQUIRIES BASED UPON PURCHASER’S SPECIFICATIONS SOLICITED, 


EMERY “=== WHEELS 
BROADHEATH, near HAAGHESEL 
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A.& P.W.McONIE 


OESSNOCK ENGINE WORKS, 


GOVAN, GLASGOW. 


Shipyard & Hydraulic Plant. 


ANGLE-CUTTING, BEAM-BENDING, PLATE-BENDINC, 
PLATE-EDGE PLANING, PUNCHING AND SHEARING MACHINES, 


Various sizes of Machines always on Stock or in progress. 











4 Bron BENDING AND FLANGING Presses, 


Hydraulic Pemrng | Engines, preci vid Cranes, 2 a 4148 
































STEAM BOILERS OF ALL KINDS. LONG STROKE STATIONARY ENCINES, MINING "ENDINES PND MACHINERY, SHORT STROKE STATIONARY ENCINES. 


ORWELL WORKS, errant. LONDON, 9, GRACECHURCH ST. « 


JOHN SPENCER & SONS, Limreo. 


(WORKS :—At NHWBURN and OUSHBURN, NHWOASTLH-ON-TYND), - 


NEWBURN STEEL WORKS, NEWCASTLE-ON-TYNE. 


ESTABLISHED 1816. 
Offices :—-NEWCASTLE-ON-TYNE: 27, Westgate Road. LONDON: Cannon Street Buildings, 189, Cannon Street. 


ON ADMIRALTY LIST. 


MANUOEACTUOUR EES or STEEL 


BY THE SIEMENS, CEMENTATION AND CRUCIBLE PROCESSES. 


SHIP AND BOILER PLATES UP TO 11 FEET WIDE. 


INGOTS, SLABS, BLOOMS, BILLETS, and BARS of all Sizes. RIVET STHHL. #SPHOLAL MILD STEEL for BOILER FLUBS. 
STEEL FORGINGS, STEEL CASTINGS, of all descriptions, to any weight, Rough or Machined. 
CRANE AXLES & SHAFTTING HYDRAULIC PRHASSHD.- 


SE ECL GSS .—Laminated, Volute, Patent Improved Volute, Conical, Spiral (Original Manufacturers of Volute Springs). 
BUEEEIES,, of Wrought and Cast Iron, of all descriptions. Best Cast Steel for Tools from finest Dannemora Brands. Best Cast Steel Files. 


IRON FORGINGS OF ALL KINDS. FOSTER’S & FOWNES’ PATENT CRANK SHAFTS. 


WASTEINEZEIYS SMITH’S PATENT STOOCELISS ANCHORS. nest 
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TURNER 


STEAM ENGINES 


FITTED WITH THE 


TURNER-PEGG PATENT POSITIVE CORLISS GEAR. 
ABE THE 


BNGINES OF THE FUTURA. 
‘The Cur-orr arranged to take place at the Hicuzst Srzxp of the valve motion.”—The Dngineer, 24th June, 1898, 











SHARP CUT-OFF THUS ENSURED. 921 
Full particulars of E. R. & F. TURNER, Ltd. (132), IPSWICH & (¥) 82, Mark Lane, LONDON, E.C. 
THOMAS BRADFORD B00] > ¢ Blue & Ferro-Gallic Prints, 







White Line on Blue Ground and Dark . 
Line on White Ground, : 


PRINTED PUNCTUALLY 


. 871, 1 





parm Coane mA JOHNS ON x PHILUPS CABLES 


s 
a 
Crescent Iron Works, MANCHESTER. TESTED” GUARANTEED | ¢  W.F. STANLEY « c0., L™., 


Railway Approach, London Bridge, S.E. 
140/8, High Holborn, LONDON. ss No Exrna Cxarar for Prints by Electric Light. 

















———— SAMPLES & LISTS FREE TO THE TRADE. | Pte pe nee epee 
Reiorg cua JOHNSON & PHILLIPS ELECTRIC CABLE WORKS. ‘VALVES! VALVES | VALVES | 
ae Res Ae RAS aS weap arose "”} OLD CHARLTON, KENT. ws ee REDUCING VALVES. 
na e€ afew good se © I : SPECIALITY: 1664 
maken ees. CABLES FOR SHIP LIGHTING AND MINING WORK. AURK TURNBULL ACT Bish Bishop. 








ALFRED EE Ee EE Ee. 


LONDON SHOWROOMS: 7, Leonard Street, Finsbury. NEWOASTLE SHOWROOMS: 222, Westgate Road. ¥ acl... 
MANOHESTER SHOWROOMS : 2, Bridge Street. COVEN TE. . GLASGOW SHOWROOMS: 129, Trongate, 


LABOUR-SAVING MACHINE TOOLS. 








Pillar Milling Machines, with Pillar Milling Machines, — 
, feeds. Longitudinal move- arms and automatic feeds. 
; mens of table, 12in. Transverse’ matic longitudinal feed of table, ‘ote, 
movement of table, 32in. Vertical Trar sverse movement of table, 33 in. years, Automatic longitudinal feed of table, 14in. No. 1 Universal Cutter Grinders. Admits built in 
movement of table, 8in. Imme- Vertical movement of table, 8 in. Transverse movement of table, 5in. Vertical move- between centres, 18in. Heightof centres, 83in. (Nos. 1, 2 and ~ Nos. 1 2 





No. 2 Horizontal Milling Machines, with back Sensitive Drillin Machines 


diate delivery. Immediate delivery. ment of table, 12in. Immediate delivery. Travel of table, 10 in. Immediate delivery. in stock for immediate Ae 


























Multiple Spindle Drill eri 2.3 He. 9 Papen anes Pe tence oe oe ieee 
u ndle s (w im! W u in. ui 
Full theutomatic Serew Machines, buil in Bre sizes, admitting bars or 4 pak as “ No. 3 Bae admits bars up to 2 in 2} in 24 in. in length, screws up If in. 
gh chucks, § in., ¢ in., 18 in., iin and 24 in. respectively. . stock for TEA ad See alive Pe ._-— [immediate delivery of hor'8 else 8 size from stock. 8300 
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“Sirocco 0... 
FANS. 


IF YOUR BOILERS ARE NOT PRODUCING AS MUCH STEAM 


YOU REQUIRE, 


or are using too much fuel per horse-power, send us the following 
particulars, and we can at once inform you what 


improvement is practicable. 
We will guarantee whatever Improvement we undertake. 
EVERY INSTALLATION WE HAVE SUPPLIED 
- IS WORKING SUCCESSFULLY .. 


INFORMATION REQUIRED :— 
i pny RTE Si 


— FOR 


BOILER DRAFT. 


TO. 
USERS 
OF. 
STEAM 











= 














FIRE GRATE .. 
COAL CONSUMPTION .. 
= { Balas? 


CHIMNEY .. Diameter of vertical flue at base ? 
MAIN FLUE TO CHIMNEY... {Bsiht end width of fue? 
INDICATED HORSE POWER ({2 por thE aaa tareloned 
STEAM PRESSURE eb panty all 
Maximum pressure allowed by Boller Insurance Oo.’ 
ECONOMISERS .. 
“§7R0C60"’ FANS are equally efficient for elther EXHAUST DRAFT or PRESSURE BLAST. 


ee De you work with or without Eoonomisers? 
“*81ROCCO” Patent BEARINGS obviate entirely all necessity for WATER-JACKETING 
ORDINARY LUBRICATION sufficient, even with hot gases up to 750° passing through Fan. 
DRAFT UNIFORM AND CERTAIN, irrespective of atmospheric conditions, 
CHIMNEY DRAFT ENHANCED to any required extent, 
NATURAL DRAFT 8TILL AVAILABLE when desired. 
COAL Sa entirely under control; Combustion more perfect, consequently 


Reporte from Users and further information on application to 
Engineering Works, 


main flue? 


pes hour an chave camp ef Sevgmie? 


~{Gounl quallt quality of coal employed ? 











¢ 9 BELFAST. 


Haskinizing. 


THE MOST PERFECT AND ECONOMICAL METHOD 
FOR THE PRESERVATION OF TIMBER. 


HASKINIZED piine timpes. 
HASKINIZED twaer ror pock works. 
HASKINIZED rmser For Pier works. 
HASKINIZED raiwway sucepers. 
HASKINIZED. wooo ravine stocks. 
HASKINIZED wooo For at purposes, 


WILL NOT ROT OR DECAY, BUT WILL WEAR LONGER 
THAN WOOD TREATED BY ANY OTHER PROCESS, 


Davidson & Co., Ld. 2275: 








For full particulars and prices apply to— 


THE HASKIN WOOD VULCANIZING CO., LTD., 





2, DEAN’S YARD, WESTMINSTER, LONDON, 8.W. = 


SPUR, 


BEVEL, fc EARS rp OY 


WORM, ee ai HS 


SKEW | COMPLETE or CUT ONLY, E 
Ti 
JOHN SUNDERLAND, Flooco Mills, KEIGHLEY. nora LTn UTP; 





BOILERS, 


Engines supplied 
for STERN WHEEL 
or PADDLE 
LIGHT DRAFT 
BOATS. 


From a Photograph of 9 and 18 by 10 C. 8. C. Engines. APPLICATION, 


A. DODMAN & CO., Limited, 


KING’S LYNN, ENGLAND. 3018 


BUTTERS BROS. & CO. 


CRANE MAKERS, 
Contractors’ Engineers and Machinery Merohants, 











ESTABLISHED 1867. 








Improved Wire Bope Steam and Hand Derrick Crane, 


With Jibs from 40 f%, to 70 ft. long. 
MAKERS OF ALL KINDS OF 


BUILDERS’ AND CONTRACTORS’ PLANT. 


LARGE STOCK OF SECOND-HAMD PLANT, FOR SALE OR HIRE, always on hand 
Catalogues and Prices on Application. 
} GLASGOW, 


Offices—20, WATERLOO STREET, - 
Works—LAMBHILL ST., PAISLEY ROAD, 
Registered Telegraph Addrose—“ BUTTERS, GLASGOW.” 











co Nes Ss pil. 


| 


a 8 8 
cD cp 
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“WOODITE” WORKS, , MITCHAM COMMON, SURREY. 





















WOODITS:” articles can now ‘WOODITE” has stood the severest 
years. Ni for Steam volta ry oe 
te ae Jae and others. i sien oan ota fr Gann Berio pray Manbelen Vaires, Seting, ant and all rene Fa fr in het wine bang Go Leather, aa 








JOUN KIREKALDWY, 137D., 


CONTRACTORS TO THE ADMIRALTY, 


rors, Fresh Water Distilling Plants, Evapon, 
of Bvapor FEED HEATERS, FEED WATER FILTERS,  ““V@ Cop inde 
yaket® "FRESH WATER CONDENSERS, REDUCING VALVES, &.; &. “SPs, 


London Office:—1014, LEADENHALL pea E.C. 


TELEGRAPHIC ADDRESS :—“OOMPACTUM, LONDON.” 8574 














Somme 
— HSTABLISHED iss4. — 
ENGINEERS, BOILERMAKER 








D ay, Su (fi resi er. = & Co., SHIP & YACHT BUILDERS... 


fussan Government, The Rayal Spanish Government, me zeus ~NOptham Ironworks, SOUTHAMPTON. 


Government, Crown Agents to the Colonies, &e., &c. 





These Works, which cover 10 acres, are situated on the River Itchen, close ~ Northam Station, on the London and South-Western Main Line. 
There are two — Hauling. -up Slips and two sets of Steam Sheers on the premises, with extensive Wharf accommodation, and the firm manufacture their own Castings 
and Forgings. The workshops are fitted with the best and newest type of machines and tools and powerful overhead travelling cranes. 


ORIGINAL INVENTORS AND PATENTEES OF STEAM TRIPOD TRAVERSING SHEERS AND NON-FLEETING WIRE-ROPE HAULING-UP SLIP MAGHINERY. 
REPAIRS TO VESSELS AND MACHINERY UNDERTAKEN WITH DESPATCH. | 


Sir WILLIAM 4 ARROL &GG@., 


<=> oo aaa BIMxITrzDbD, 


DALMARNOCK TRONWORKS, BRIDGETON, GLASGOW. 


Contractors, Engineers, Bridge Builders, and 
Designers of Structural Ironwork. 


ALSO MAKERS OF 


HYDRAULIC PUMPING ENCINES, 


ACCUMULATORS. 








ARROL’S PATENT 
HYDRAULIC 
RIVETING MACHINES. 


CRANES. 







STAMPING PRESSES, 
&c., &c. 






is ie Cll 











” EEDRAULIC TUBE STAVING MACHINE: 
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Chadburn’s (Ship) Telegraph Co., 


CHADBURN & SON 


PATHNT LTD. ’ 


“DUPLEX GONG” TELEGRAPHS 

“LATEST IMPROVED” ENGINE TELEGRAPH. 

BRIDGE {With Hand Reply and Automatic 
TRANSMITTER | 


ply. 
Showing on Bridge Dial Engines Working 
‘ Ahead or Astern. 


DUPLEX GONG. 


ENGINE-ROOM ew 2 Gong for Ahead. 
INDICATORS. Shrill Gong for Astern. 





Also— ba 
STEERING TELEGRAPHS. LOOK-OUT” 
TELEGRAPHS. DOCKING TELEGRAPHS. 
TACHOMETER—REVOLUTION INDICATOR. 
Showing at a Glance the Number of Revolutions per 
Minute. 
Over 8000 Vessels fitted, including British and 
Foreign Navies and Mail Steamers, Yachts, de. 


OHADBURN’S PATENT ENGINE COUNTERS. 
SOLE PROPRIETORS AND MANUFACTURERS OF 


BASSNETT’S patent SOUNDER 


Latest Patent No. 24,916, Dec. 28th, 1893. 
NONE OTHER GENUINE. 





TELEGRAPH WORKS: 


11, Waterloo Road, Liverpoo. 


GLASGOW: 4, Finniesten Quay. 
TLE-ON 
BELFAST: 39, ‘ 
LONDON: 105, Fenchureh Street. 


EXHIBITION AWARDS: 8981 


Wood- Working Machinery 


OF EVERY DESCRIPTION. 


New No. 19: 
Single - Cylinder 
Cabinet Smoothing Planer. 
Patented February 6th end May &th, 1900. 


J. A. FAY & CO., 
20 to 40, John St., CINCINNATI, O., U.S.A. 


PEL, 





3601 


ARTHU 


Peninsular House, 


Monument Street 
(Facing the Monument. 


LONDON, B.C. 


Telegrephte Addrese— 
ALIGHTING, LONDON. 


me — 
IL 
MATERIALS 


The Mason 
Reducing Valve 


FOR 


STEAM, WATER & ATR. 


This valve is designed to reduce and main- 
tain an even steam or air pressure, regardless 
ot the initial pressure. It will automatically re- 
duce boiler pressure for steam-heating coils, 
dry-rooms, op pee <a slashers, 
dye-kettles, and all places where it is desirable 
to use lower pressure than that of the boiler. 


256,000 
Of these Valves are in use on the Railroads of the United States. 
SEND FOR CATALOGUE. 2855 


The Mason Regulator Co., Boston, U.8.A. 


———— 








a — me =2) 


BLECHYNDEN WATE? BOILER 


SIMPLEST, MOST ACCESSIBLE. 371 
See Illustrated Advertisement, page 60, last issue, 


BLECHYNDEN PATENT BOILER CO., 
High Bridge Works, NEWOASTLE-ON-TYNE. 


ved.—LeatherBelting, 


under 
Ralway ona weet 








tOLE LEA Sgr 
ne aha | 9 ine, aes Mh tn BAe 
Cha tod bin ia a Oh vie bd. 
DO LEATHER BELTING: . 
4in., ls, 6d. ; 6 in., 2s, 6d.; 121in., és. 8d. 
UNSOLICITED. 


“ Best we ever had.” 
Winn Bo good as what we lately paid nearly three times the 


value.” 
“The is ” 
“« Must eaunié the “bast ’ to both masv and cheapest,” 
“Shall send you all our orders,” 
Paid to any address (or nearest station) in the United 
z. cS von Gas WITH 
sae ia leaned intently rns cook 
iG OO., e jum E.o. 
Telegrams : “ Notwithstanding, London,” 5 m7 


GAS GOMPANIES, 
MOTOR MANUFACTURERS, 


AND OTHER CONSUMERS OF 


Benzine 


Should communicate with 





MESSRS. 


‘LANE & MACANDREW, 


26, CT. ST. HELEN'S, LONDON, 
BROKERS TO THE 


‘“‘SHELL” TRANSPORT and 
TRADING CO., Ltd., 


WHO WILL VERY SHORTLY 
SUPPLY 


Benzine 


IN LARGE QUANTITIES ‘AT 





COPENHAGEN. LONDON. . 
Got 155. 75, Queen Victoria Street. 88, Rue des Peignes. 
sYD. : 74, Olarence t. MELBOURNE: 435, Bourke Street. 


MACHINES yyy 


FAVOURABLE PRICES. 
D 221 


SON & PHILLIPS, 


MAKERS oF THE most MKAODERN 


FOR 


CABLE MAKING, 


STRANDING, 
ARMOURING, 


i\, TAPING, ‘ 
" COMPOUNDING. 





LONDON, PARIS, N.-E. COAST, AMSTERDAM, 
FISHERIES, ANTWERP, LIVERPOOL & HAVRE. 


SHEATHING, 
CABLE LAYING, 
BRAIDING, 
WINDING, 
LAPPING, 

RUBBER, SILK & 
COTTON COVERING. 


VICTORIA WORKS, OLD CHARLTON, KENT, -x:; 


And 14, UNION COURT, OLD BROAD STREET, LONDON, E.C.° 








wer SEN eew | 


s 


'3° me 
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 StOW SPEED 
HICH EFFICIENCY. 


YNAMQS 


CHISHOLM & LAW. 


N\ | wwe GLASGOW: Daracen Tube Works. 


WATE eta Sanwnnnnn#d 










J. H. HOLMES & Co. 
eacroetoatti- 


AND 


SF 17,S0KO SQUARE, LCNCON, . 




























IMPROVED SURFACING & BORING LATHES. 


Made in Sizes to Swing 18in. to 48 in. Diameter. With and without miata tape Gear. 


PUNE Ny 


3341 


LOUDON BROTHERS, CLYDE ENGINEERING WORKS, JOHNSTONE, N.B. 


THE PATENT SHAFT & AXLETREE CO., L™ 


Wednesbury. 























seas LONDON OFFICH : 


Members’ Mansions, 36; Victoria St., Westminster, §.W. 





MANUFACTURERS OF 


RAILWAY WHERLS & AXLRS, 
BRIDGES & ROOFS, 


Also of allt Sections of Jron and Steel, 
Tyres and Axles, Switches and Crossings, 
Turntables, Tanks, Gaswork Plant, 
Castings, 


AND EVERY DESORIPTION OF 3648 


st. PAULO BRAZILIAN RAILWAY ROAD BRIDGE, 135 ft. span. | R ailway Material. 





Tk ae 




















F| 
i 
F 


SpPinpizs and Pumps. Thousands 
working at the present day. 





THREE MEDALS 
AWARDED. 


PATENT METALLIC PACKING. — 3758 
MURRAY, McVINNIE & CO., 


AVISBANK. Q QUAY. 
spin ei & 33, Washington St., nna GLASGOW. 


WEIGHING 
MACHINES 


Awarded 
OVER 60 PRIZE eee 


OO A A Ah A heal 


HENRY POOLEY & SON, 


LIVERFOOL, iL, LONDON, 


SIRMINGHAM & GLASGOW 


Branches at Manchester, Newport (Moen. \, 
Neweastie-on-Tyne, Derby, Ke. PRBS 


3 BLAOKBURN, STARLING S 00. , Ld, 


a and Ereotors 
of Improved 


















ROPE & TAPE 


Lightning 
Conductors 


Gresham Works, 
NOTTINGHAM. 
HANLEY reo DUBLIN. 


CHIMNEY C0 COLUMNS 


8 htened, Po! 
Hooped, 











“ RELIABLE JUNIOR” r 


Steel Monaerng Tapes. 










Patented May 23rd, ce 


With double sities 8 flush a tae small 
pin or button on opposite ickel- 
plated trimmings. siooty eooumate. 





With } in, Tapes, 


A 50 ft, Steel M Tape that fi 
snaots tonpiots, cad ca be cineca 


carried in vest pocket, 4086 
«103. Feet and Inches only - - 17s. 
"L108p. Do. and M Metres 20s. 





Sole Agents in United Kingdom and Ireland : — 


J. HALDEN & CO., 


8, Albert Square, MANCHESTER. 
8 & 9, Great Chapel St., Victoria St., LONDON, 8.W. 
29, Grainger 8t. West, NEWOASTLE-ON-TYNE, 


















88 ENGINEERING. [JUNE 29, 1900, 


GEORGE SINCLAIR, 


ALBION BOILER WORES, 


LEITH, N.B. 



















Vulcan Boiler & General Insurance Go. 


LIMITED, 


Chief Offices—67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 


SUBSCRIBED CAPITAL - £375,000. 
INSURANCE AND INSPECTION OF 
Boilers, Engines, Dynamos, Motors and other Electrical Plant. 


Upwards of 44,000 Boilers and Engines under supervision. 
WORKMEN’S COMPENSATION ACT, Employers’ Liability Act, and Common Law, 


Personal Accident, Third Party & Fidelity Guarantes Insurance. 


APPLICATION FOR AGENCIES INVITED. 4124 














MAKER OF ALL CLASSES OF 


STEAM BOILERS 


Suitable for any Working Pressure, 















































SINCLAIR'S PATENT SUPERHEATER effects 
a saving of 20 per cent. 


SINCLAIR’S PATENT SELF-ACTING 
MECHANICAL STOKERS effect a saving of 
12 per cent. ons 


PRICES AND FULL P. PARTICULARS ON APPLICATION. 


A. A.F.C CRAIG & CO., LTD., 


== PAISLEY, SCOTLAND. 35"7% 


STEAM ENGINES, AIR COMPRESSORS, SHAFTING, 
BEARINGS, GEARING, and PULLEYS, 
SUGAR REFINING AND OIL 
REFINING MACHINERY, 
OIL & GAS PLANT. 





































HEAVY. MACH HINERY 


EQUIRING FiR Wn 







LOAM, 
DRY-SAND AKD 









TANKS, 


























ROOFING, HOISTS. 
GIRDERS, GREEN-SAND 
GHAR. KILN COOLERS, CASTINGS UP TO 
IRON & STEEL PANS, 380 TONS 






FOR MARINE AND LAND 
ENGINES, SUGAR MILLS, & 


PANS, TANKS, RETORTS, 
FOR OIL, GAS, AND 
CHEMICAL WORKS, 
BRIDGE BEARINGS, 

BEAMS, 
COLUMNS, 


STEAM BOILERS 


(Land and Marine). 
VOMITER BOILERS, 

FOOT BRIDGES, 
HYDRAULIC 

OlL & GAS 
























— PATIAUINT — 


AIR COMPRESSORS. 


TO ANY PRESSURE. 
VACUUM PUMPS, 
BLOWING ENGINES, 


&c., &c. 






for TAPESTRY. 
FILTER PRESSES. 

HYDRO-EXTRACTORS. 
HYDRAULIC PRESSES & PUMPS. 























CLOTH FINISHING MACHINERY. 


DRAWINGS PREPARED AND ESTIMATES GIVEN FOR EVERY 
DESCRIPTION OF IRONWORK. 


WM. BUCKLEY & CO,, 
tages! es WORKS, SHEFFIELD. 


SOLE 
THH PRINOIPAL 


PISTON 


MAKBRS in BNGLAND. 














4149 
























The ideal Air Compressor for Pneu- 
matic Tools, Acid Lifting, &c. 














Steam Engine same diameter and 
stroke as Air Demeement, + giving the 
same Air Pressure as Stea’ 

used. Made also te drive by Belt. 


ALWAYS IN STOOK OR PROGRESS. 


GEORGE SCOTT & SON, 


ENGINEERS, 
44, Christian St., LONDON ; and 67, Lord St., LIVERPOOL. 


MILLING CUTTERS 


REAMERS, 
MACHINE RELIEVED 
GEAR GUTTERS. 


E.G. WRIGLEY & Co., Lb., 


2324, ASTON ROAD, 
guecheeReptitinn eeutting BIRMINGHAM. 


tooth of Gear Wheels. Telegraphic Address: “ CUTTERG, BIRMINGHAM.” 
































OF THE ORIGINAL BUCKLEY'S 
Helical SPRING COMPENSATING 
‘PISTON WHICH WE HAVE 
BROUGHT TO PERFECTION. 


It follows that other similar 
‘ spiral springs or springs of 
LEES, ANDERSON & “4 semi-helioal construction are only 

second-hand — 






























OUR NEW [Patent] COMBINED PISTON VALVE AND RELIEF VALVE IS 
COMPLETE IN ITSELF AND CANNOT BE SURPASSED. ALL RISK OF 
BREAKAGE AND WEAR IS PREVENTED. out 

































, we 


ts 








_ June 29, 1900.] 


ENGINEERING. 





89 











WOODHOUSE & RIXSON, 


SHHErEITHOUD. 


CRANKS 
BENT 


a 
nail tes 
aS 





THE 







Steel-Faced Jaws and Steel 


FIRMER, 


than any other 





opening ton we pay 


Price, at 
Meant abet. a 











, a ie. a 7 
Sliding Bar ; Sr APar Ar 
«147 1b. | 64 1b. |200 1.| 150 Tb. 








No. 80 


cnike Sone, RAILWAY 
OPS, OPS, COLLIERIRS, MIN BS, &c. 





CRAMPTON BROTHERS, 
SHEFFIELD. 3076 


THE FORBES PATENT 


wing Machines 














Right and Left. 








HOLMAN BROS.’ STAND, Ears Court Exhibition. Liquid Fuel Cracible Furnaces. | 2 


Oost of Melting 100 1b. of Brass with Coke and Oil. 





Liquid Fuel Crucible Furnace. 


a 
i cwt, Oven Ooke at 1s. 


Crucible, 80 « 
Waste of metal 1; per cent. os 


be much greater. The above allo’ 
oe for all but the very fin oe Fahad 
cent. less oil will give pa hot enough for 


— ~! on 20 A ae ‘at 128, 6d. per 
Waste ¢ a ai 2} per oent., including “cost ot 
treating coke ashes 


Showing a saving of 9d. per charge in tavour of ol 
figures taken the presen ft oil, which 
is ote high. At pyar Sea A rene — af) the ph will 


Prices : To take 40 Ib. Crucible, £13 13 oO 
To take 100 Ib. Crucible, £16 16 O 


Orngr Sizes on Arriication. Snr on APPROVAL. 
Fullest Particulars on Application. 









oe ot 
. og 











The Bickford Burners Go., 


OAMBORNE, OORNWALL, *8 











WHITING 
CUPOLAS and 
Foundry Plant. 


89, VICTORIA ST., LONDON. 


J.W. JACKMAN & CO. 














Sigal ta B40 
t a re Daa + a g 
w J ar ¢ : Blowers, Forges, 
io o k > 1 s | EXHAUSTERS. 


BUFFALO 





















ing Installations. 


ed 


. CHEAP TRANSPORT. 


Heating & Ventilat- 





Monarch New York 
Pneumatic PRID MORE Air 
Tools. Moulding Machines. | Compressors. 
BUFFALO MILLETT (ims. WHITING 


Wood’s Pulley 
Moulding Machines. 











Air Hoists. 332 
Electric Cranes. 











Telezrams : Ropeways, London. 


NX IMPROVED 
sea ROPEWAYS. 


(ROE & BEDLINGTON PATENTS). 


AERIAL WIRE 





ADVANTAGES OVER OTHER SYSTEMS j— 
Economy in Cost and Working. 
Simplicity of Construction with 

Material. 
Long Spans 
Reduced Wear of Cables and few Supports. 


with High-class 
and Steep Gradients Overcome. 





Ropeways Syndicate, 


LIMITED, 
80, St. Mary Axe, London, E.C. 


on application to the— 





FOR HAND OR POWER. 


Range } to2in. = sosnch Wrought-Iron Pipe cut off or 
screwed by hand with ease. 


These Machines will save the labour 
of from one to four men. 


For Sale by Dealers everywhere or direct from us. 
Send for Illustrated Oatalogue. 8721 
Cable Address: Ourtis, Bridgeport. A BC Code, 4th Edition. 


CURTIS & CURTIS, 


10, GARDEN 8T., BRIDGEPORT, OONN., 0.8.4. 


TAYLOR ano 
HUBBARD, 


LEIOBSTER. 


90 Gwt. to 6 Tons 


In Sroox orn PRoGREsS, 
FoR Quick DELIVERY. 


BEST AND CHEAPEST. 
Telegrams: “ Lifting, Leicester.” 
Telephone, 














Cito’s Patent 
RAIL LIFTER, 


' See “ ENGINEERING,” 


30th June, 1899, page 859, 
and apply for full particulars 


to— 


PAUL ROTHERMEL, 
' Swedish Iron and Steel 


Merchant, 


105, Leadenhall Street, 


London, £.C. *™ 





RELIABLE LOW-WATER SAFEGUARD 


“National” Patent 





“Improved Valve-Seated” 














Screwed 1}, 14 and 2 inch Gas Thread on the Seating, 


FUSIBLE PLUGS. 


Especially suitable for sega 


Orv Ping be ih Proms ed ol 


~ THE - 


NATIONAL BOILER 


General Insurance Co., La. 


Head Office:—22, St. ANN’S SQUARE, 
London Ofloo 00, QUEEN VIOTORIA 
STREET, BO 


Lists Post Free. 4060 


575. 8300 


The Wide’ Can 


90 ENGINEERING. ey, [June a 


eee 
oo 
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BROUGHTON COPPER C2 12) 


MANCHESTER. 








OD, SR oN 


Three Highest Obtainable Awards from the R. A, Society. PRIESTMAN - _ Upwards of 10 Supplied to Governments alone, 
Contractors to the Home Colonial and Fifteen Foreign Governments, 4 


WORKS: Holderness Foundry, Hull. PARIS EXHIBITION, Stand 437, Group 4, Class 20. LONDON OFFICE: 73a, Queen Victoria St., E.C, ’ 











THE EDWARDS patent AIR PUMP. 


Manufactured under License by the leading Engine Builders for Surface, Evaporative and Jet ee Fjanty. Ke ; ) a Wh 
ne eee é NK fe ° 4 


No Foot or Bucket Valves. <ciigel Hte Te 
No Door required in Barrel. eli} wi ; 
High Speeds combined with Efficiency. 
Maintenance Charges Reduced to a Minimum. 





Is specified by the leading Consulting Engineers, and has been 
adopted for the following important Electric Lighting and Traction 
Installations :— 

City of London, Glasgow, Manchester, Liverpool, Salford, Newcastle-on-Tyne, 
Westminster, Kensington and Knightsbridge, Saint Pancras, City & South London 
Railway, Waterloo and City Railway, Blackpool, Bradford, Bournemouth, Croydon, 
Derby, Grimsby, Halifax, Ilfracombe, L. & N. W. BR. (Crewe Works Luton, Maidstene, 
Malta; ed. See Portsmouth, Rotherham, Southport, Swansea, Taunton, Tunbridge 
Wells, Warrington, Woolwich, &c., &e. 


. Fitted to oyer 800 Steamships. 


ADOPTED BY THE BRITISH ADMIRALTY AND THE WAR OFFICE. 

















FOR.FURTHER PARTICULARS APPLY TO— 83 


THE EDWARDS AIR PUMP SYNDICATE, Ltd, 


3 & 5, CROWN COURT, OLD BROAD STREAT, LONDON, H.C. 
een EEE LLL 
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A. Of 
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BRANCHES. 


casanen ‘ aa 

LIVERPOOL : 54, Oastle Btrest, i. = J : : mA” yy ——————_ 
BRADFORD ; 1, Tanfield Bags., Hustlergate. : : Fan t~ sé ass” Y)) MAKERS OF 
- = z ALL ARTICLES IN 


SHEFFIELD : 1, Fitealan Square. ea z ER, 
: ee , INDIA-RUBB 


CARDIFF: Pierhead Chambers, Bute Docks. 


BRISTOL: 98, Clare Btrest. : 7 : sf x GUTTA-PERCHA, - 


as tga a 7 & ‘SILVERTOWN |) 
, VULGANISED FIBRE’) 


BARMINGHAM : 27, Albert Street. ~ 

BELFAST : 88, High Street. S | 7 

DUBLIN: 16, Bt. Andrew Street. : 
If LW IBIR I OWN Head Offices—SILVERGRAY, LONDON. | 

. noe = "2 Works—GRAYSILVER, LONDON. 000] 


GLASGOW : 8, Buchanan Street. 
WORKS: SILVERTOWN, ESSEX; and PERSAN-BEAUMONT, FRANCE. OFFICES: 106, Cannon Street, LONDON, E.G. 4 
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JuNE 29, 1900.] - ‘ENGINEERING. 


FIELD’S PATENT BOILERS AND TUBES 


TUBES applicable to nearly every kind of Boiler, and LIVE STR AM & EXHAUST 


give increased heating surface of most valuable kind. 


















LIGHT, SAFE, EASY TO CLEAN, AND INJECTORS. 
ECONOMICAL. London Office and Stoek Room for HOLDEN 
TroOooisSsS LENT FREE. - and BROOKE of Manchester. 











LEWIS OLRICK & CO., Encincers, 


Gentral Uptake.  Downdraught. 27, LEADENHALL STREET, LONDON, EB. pie Siiadanes * eta: Wesel 




















2.) RENNER SSRI ———- 
By Special Appointment 400, 000 HR. 
in ee SS E Pp S AT PRESENT IN USE 
ie St ® s ® 


IN THE 


a eS UNITED KINGDOM. 
ee — = ae AG ( 1 Mi Uj LAT 0 M S 
Annual Sale The Public are cautioned 
against 
about HOLD THE FIELD AGAINST PAIGE arava 


MILLION He 
ON etatzs ~=6cALL_ IMITATIONS. 


Various Competitors. 


THE ELECTRICAL POWER STORAGE CO., LTD, * SHAT wncnesreR st. 


The WILLANS °vatve ENGINE 


For Mill Driving, Electric Lighting and 
Traction, Electro Chemical Work, ete, 
OVER 300,000 HP. IN USE AND ON ORDER. 


ECONOMY. HICH SPEED. STEADY DRIVING. DURABILITY. 
Silence, small space, weight and foundation. All parts interchangeable, 
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, STANDARD PATTERNS UP TO 2500 HP, sere ree zi 

WILLANS & ROBINSON, Ltd, RUGBY, ENGLAND, = SMteeere ss 

gprs spean “ete Si Valuations of Works, Mills, A® Engineer, going to New PUBLICATIONS. 
ractical engineers) desirous of entering esta- MACHINERY, STOCKS, &c., by York, July 7th, experienced in general 


blished Sagtanasie concerns, are invited to commu- machinery, DESIRES COMMISSIONS anywhere in the eanin Ss from Patent Laws 
nicate with the undersigned, who have numerous bona arr i son & Oo b b States ;, references. + GIBSON, 14, Mazenod Avenue, 

Ade establishments open to admit such. References H » | West Hampstead. D 195 

are given and required.—_WHEATLEY KIRK, PRIOE 

and . By! Queen Victoria Street, London, E.O. ; ENGINEERING AND IRoN TRADES’ VALUERS, 


F ALL COUNTRIES, 
By W. LLOYD WISE, F.R.G.S., Assoc, Inst. O.E., 
bp ted the Chartered Institute of Patent Agente. 

















‘ ° rtion (now ready, 0 ) 

and Albert Square, Manchester. HULL and LEEDS. otor Vehicles.—Advertiser | contains inlormatt tg ag to the.  batent Lam, Practice 

Legps Orrices: 19, East Parade. 4091 DESIRES to TREAT with firm, company or pulation, Producti 9, Coun 
k ngineering Firms of Good individual regarding manufacture and sale oe alee thie anh dora toflaventare and o ot ype csv oy 
felling Seactges op togmapnen bo cenamantin WANTED, &c Goa edaese adem ee i OHURGHILE, 7, | Saal eal compass, "~-The 
of se outright, are requested tocommunicate with ° lan influence business. — '. Fi , 
the poy ber yy have mambers of cflente open : Denham Road, Sheffield. D 125 | Lompom : WISE HOWORTH, 46, Lincoln’s = 
for such.— HEATLEY KIRK, PRICE i 0O., 49, 











een Victoria Street, London, E.0.; d Albert W estminster Engineer, with 


_ ample office room, DESIRES REPRESENT 


dvertisers Wish to Com-| GRAPHIC STATICS. 








© . good FIRM manufacturing engineers, or co-operate MUNICATE with makers of pea-splitting and By G. F. Cuarnocn, Assoc. M.I.0.E. 
eatley Kirk, Pr 1ce & Co, sxe with another (consulting, Br or mechanical).— | pearl-barleying machinery by the steaming or hot-air Vou. 1 ~Cosiatnn 40 Diagrame of of Root Trusses, 
lished 1850), MECHANICAL andj Address, ENERGY, care HousEKEEPER, 25, ou process.—Apply, BOX 328, General Post Office, Hull. waned Cuniliaeeee. Orane Jibs, &. Size 
ELEOTRIOAL VALUEBS, AUCTIONEERS and | Street, Westminster. D172 D166 , quarter cloth. 58. post free. 
ee Frits Vou. II —Is a th publication early date. 
Exo £2,000,000 amos. N= orthern Representation.— Wauted, Good Second-hand | . & shut hee aoe ae 
possessing smart offices in Bradford, PLANING MACHINE, about 20 ft.:long by v . ; 


40,  aeen Victoria Street, London, E.0.; and | wish to REPRESENT ood FIRM for North of England. | g ft. wide, two tool boxes. Address, D 148, Offices of | 8&9, Gt. Chapel Street, Victoria Street, London, 8.W.; 


“eo Avert fare Manchester. Good connection.—BOX 607, WILLING’s, 125, ee ENGINEERING. 'D 148 39, Granger Street’ West, Newcastie-on- ‘Tyne. 


Manchester Office, INDICATOR. - London Office, Inproxs. 


‘Wanted, a Practical Engineer Agent. .—Wanted, an Energetic W anted ’ 2 -ton Seco n d-hand Books.—Scarce and Out of 


STEAM HAMMER.—Apply to THE UNITED | ;, , i: 
of good business capacity, to take the place MAN to represent in London firm of patent Li Nicholls’ Practical and Theoretical Boilermaker, 
of eye pode P rome com npany of pe glazing manufacturers; suitable for all kinds of Whit Rook Cuties aie COMPANY, 1D 188 10s. 6d. pamper chor iaredcemnrazimar yt. 


























neers = ironfounders ; dist Capital roofing, &.—Address, fol 999, Offices of En@INEERING. 
required, £5000 to £10, 000. 
The business nas been extended yearly for a great * Wi h FOR SALE f 
many years with progressive profits. A gents Required for Olivoline W anted, Steam inch or . 
Most valuable connection, and many ona in districts unrepresented. A perfect lubri- HOIST ‘uta hand or new) suitable for a 
a 8 in steady Gemand. D 83 


— tog ee and non-gumming ; 30 years in use. | small sailing ship.—Apply, WEDDEL, TURNER axp er Sal e, 200 ton sNew Sli hth 
| particulars to principals only, BOURNER, ; London, E.0. D 202 gotly 
BULLODE & CO., Chartered ‘Accounta: tants, Hanley. aha math Soe So New — Helen's Pie se defective BULLHEAD STEEL RAILS, 85 Ib, 

Street, Tom E.0. 4129 = yard. oe price apply, 8. T. CROASDELL, 
Riichardsons Require Partner- anted, at Once, a Four- 


orkington 
SHIP OPENINGS in Mechanical and Consult- wheel TANK LOCOMOTIVE, in thorough 
ing ENGINEERS’ ousinesses for Clients (experienced Ws Undertake Engineering pr ome height from rails to top of funnel 18ft. 7 in., or r Sal e apes Rails Points 
Engineers) with ample capital. Strictest. confidence Onstines Machine Work in large or small quantities. | cylinders 11 in. to 12in. diameter, State lowest price | tame her ’ 
red. — Address, Messrs. RICHARDSON’S Enai- & speciality ; soft, ee ee deen ; —_ and give full particulars as to where locomotive can | and light barn 
NEERS’ AGENCY, 65, Imperial Buildings, Ludgate Circus, Gottvecen " Price aie per ton.—W. beseen.—BRYMBO STEEL CO., Lrp., near Weehen, ta, Angles, &., in 
London, E.0. 3637 | Engineers, Rugeley. #088 6 | shock Apply, 8. T. ere aa Workington. 4163 







































ENGINEERING. 


awe 5 20, E900. 








PF Sale, PowerfulSheer Legs, 


Side acs tn cxesbont 90 ft. high, 29 ft. 6.in. 
in excellent See ne meee _ 
NIE * SONS, Card ,@ 





Sams B 
or Sale :— 


Fo Hire 
MOTIVE STEAM CRANE, new. 


2-ton LOOO; 
HENRY SYKES, Loren, 66, Bankside, 
London, 8.E. 
Telephone No. 565, Hop. 8979 


Fo Sale, Two New Improved 


SHAPING MAOHINES, 12in. stroke, 6ft. bed 
and 4 ft. bed; Second-hand Horizontal ENGINE, 14 in. 
cylinder, att. stroke ; Second-hand Cornish BOILER, 
4ft. € in. 12 ft., two Galloway tubes. —MURTON 
AND VARLA Y, Keighley. © 866 


18 in. centre Self- 


ie Sale 
ACTING SCREW-CUTTING LATHE, by Muir 
and Co.; bed, 25 ft. long; two slide rests, two face 
and change wheels, also ag — dog chuck, 
ft. diam.—Apply, A. BAUVEE & CO., 60, Park 
Street, Southwark, 8.E. D 156 


Bardon & Oliver 


Fer Sale, 

SCREW MACHINE, takes ./, in. bar, complete 

— wire feed, friction -geared head, power-feed slide, 
Also Cleveland AUTOMATIC MACHINE, takes 

ve ain. bar. Both the above have had very little work. 

—D. NAPIER & SON, Vine Street, Lambeth, Sy 


Fr Sale, a Galloway Steel 


double-flued STEAM BOILER, 18 ft. by 5 ft. Gin., 
in excellent condition, working at 60 Ib. pressure ; 
also a Horizontal STEAM ENGINE, cylinder 14 in. 
diam. by 28 in. stroke; and a small ‘inclined Water- 
tube Vertical BOILER (by Shand, Mason & Co.), 
working at 160 lb. pressure. May be seen at work.— 
A to et & CO., Lirp., 130, Great Suffolk —, 

war 


Hite Purchase or for Cash.— 


Noth pa et ERY of every description, on 7 on 
deferred payments or for cash, new and second-hand ; 
t stock, including Lathes 
wx Saw Benches, &., 
CO., 12, Gt. St. Thomas 
4 

















write for circular; in 
(all sizes), Drilling Machin 
ROWLAND G. FOOT & 
Apostle, London, E.O. 


To be Sold, the English Patent 
of a new and. most im ire tool machinery. 
For particulars, —- = 


care of RupoLr sian  stattgatt, Germany. 


Vols. of “Engineering ” 

FOR SALE: well bound and in good condi- 

ply, SINCLAIR, 29, University Avenue, 

needy gt CO 981 





D 88 








luice Valves, Four 18 in. 
bore, FOR SALE. _ SOUTHGATE ee 
CO., Lrp., New Southgate. D1 


A() Main Line Ballast Trucks 


FOR SALE or yoy —Apply, TOM N. 
BROWN, 25, Kirkstall Road, Leed D175 


RHI) ) HP.—ForSalein Spain, 


mineral district, 8500 HP., together with 
elaborate plans, estimates, land, &c., for developing 
same.—By letter, in first instance, to Mr. JOHN 
TWOSE, Engineer, Devonshire Villa, Westree, Maid- 
D 146 

Retig 
et —Various sizes in stock and in 
delivery. Highest quality.— 


en, for pone 
mo SARGENT & OO., 25, Bucklersbury, London, 
[ 











erating and Ice-making 


216 





eee Apparatus for 
SALE, in good order and ready for immediate 
use; a “Simplex” Automatic Ammonia Machine (by 
& Ellis, equal to one ton of ice = 24 hours, 
ao piping for cold room ; a Brine-cooling 
Tank (by Barnet & Foster), of the same capacity, with 
eirculating pump. ng, pM = ae » Plaistow 
Whart, Victoria Docks, London, D 207 


n Sale, Good Second-hand 

Iron MARINE BOILER; 14 ft. 6 in. diameter ; 

75 Yb. Lioyd’s pressure. Price £150.—ALLSUP AnD 
OO., Liwirep, Preston. C 984 


T Yo Brickmakers, Cement 

MANUFACTURERS, &e. _¥OR SALE, 160 
DRYING CARS, 2 ft. gauge; also 10 TU RNTABLES ; 
all good condition ; cheap. Price and full particulars 
em application. —THOS, W. WARD, Sheffield. D 78 


ce: Steam, Hand, Eleciric. 


at oe es teeta, hand, iochdia : Vertical 
, all sizes, in stock or progress. - —SOUTHGATE 
ENGINEERING OO., Lrp., New Southgate. 


Boilers, Vertical Cross-Tube. 


——4, 6, 8, 10 and 12 HP. in STOCK ; 
ye and 160 Ib. teat SOUTH 
., Lap., New pre 


he Locomotives, 4 or 6 


wheels coupled. Specification and workman- 
per cyen! bo Mala Lane Bn ines.—A to R. & W. 
maWwaont LESLIE & seq gineers, New- 

Tyne. See Advt., page 79. 8893 


oe in ‘Stock. — 
Baade ged Age Lap., have in stock 














eS, Ib. Ib, working 








of 


Wi Stoke-on-Tren’ 
Sich fi as cylinders trom 6 a 


(inclusi for all 
eee 
9, Bucklersbury, E. 


part 





Ix Liquipation.—ACETYLITE ITE, (Liurrap), 400, New| 
John Street West, Birming’ 


To be Disposed of, as a a Going] 

Concern, the pone ea lately carried on by 
the above Company. 

e Premises are held on Lease, of which sixty-six 
years are unexpired, at a ground rent of £12 per 
annum. 

The Premises contain two Fitting Shops, Packing 
Room, Paint Shop, Marking-off Shop, Blacksmith’s 
Shop, Store ,T 4, and Offices, 

The PLANT comprises One Screw-cutting Gap- “bed 
Lathe, one 5}in. centre Lathe; Drilling Machine, 
with back gearing and movable table; two light 
Bench Drills, Screwing Machine, &., &c. 

The STOCK comp’ all types of the Acetylite 
Generator, from 250-light capacity down to 2-light ; 
Standard Lamps, Table Lamps, Portable Generators 
for outdoor use, Street Lamps ; also sundry Parts and 
Fittings of Generators, &e. 

The Company are the holders of the rights of the 
well-known Macé Patent for England and her depen- 
dencies. 

The Macé Valve is the only successful mechanical 
means whereby Carbide is dropped automatically into 
water, a system which is now recognised as the safest 
and most efficient for the generation of Acetylene Gas. 

The Acetylite Generator was awarded a certificate 
of safety by the Society of Arts, John Street, Adelphi, 
London, W.C., prior to the Acetylene Exhibition at 
the Imperial Institute in 1898. 

The Oompany are also the holders of a valuable 
Patent for the manufacture of Acetylene Cycle Lamps. 

For further —. apply to Messrs. WRAGGE 
AND CO., Solicito 


Accountants, Colmore Row, all of Birmingham. D189 


rs, Bennett’s Hill ; Mr. E.M. SHARP | 
2 (Liquidator), Messrs. Sharp, Parsons & Co., Chartered 


Fe Sale :— 

One almost new 8-ton STEAM LOOO, CRANE, 
21 ft. —— falling jib ; all complete, for 
erin gauge ;. also One Seco: 

DERRICK CRANE, with 60 ft. double jib, boiler, &., 

all complete. 

Prices and LF gna on pepretes lo 
BUTT BROTHERS & CO., 
20, WarTEeRLoo Struzt, GLASGOW. 
See Illustrated Advertisement, page &4. 


Fe: Sale, from Stock :— 


16 in. cuit Double- Fe eared, Heavy, Self-acting, 
Slide and Surfacing LATHE, 18 ft. bed, by Smith, 
Beacock & Tannett, 

7 in. centre Double- -geared STUD-TURNING and 
SCREWING MAOHINE, 6 ft. bed, with dies, 
holders, &c., by Smith & Coventry. 

7 in. centre Single -geared STUD-TURNING and 
SOREWING MACHINE, 5 ft. bed. 

7 in. centre Double-geared *SOREWING MACHINE, 
by Smith & Coventry. 

MILLING MACHINE, single-geared, by Muir & Co. 

we } MACHINE, 7 in. stroke, with two saddles 

‘0 tables, on 10 ft. bed, by Kendall & Gent. 

WALL DRILLING MACHINES, double-geared, by 
Smith, Beacock & Tannett. 

We hold the largest Stock in London of New and 

Second-hand Engineers’ Machine Tools of all kinds, 

Inspection invited. Enquiries solicited. Shafting, 

Pulleys, Belting, “ &ec. wrete to let on hire. 

‘OH 3700 


289, 240, 241, ‘lacktiae Toad, "London, 8.E. 
Tel.: 948, Hop. Telegrams: ‘‘ Surfacing, London.” 








Fe Disposal, Old-established 


ENGINEERS’ BUSINESS in South-East London, 
with Workshops and Machinery, principally for the 
manufacture o a machines and valves for gas 
and water; good connection. The whole to be sold, 
including leases of the premises. — Address, D 141, 
Offices of ENGINEERING, D1 


[To be Sold, the Engineering 


WORKS, with Moulding ay gn » known as 
Holme House’ Foundry, Wigan be Wriixinson & Oo.) 
Immediate possession may be had.—Apply, Mr. 8. 
TAYLOR, 60, Market Place, Wigan. D204 


('4- -established General Engi- 


NEERING BUSINESS FOR SALE as a Going 
Concern in large Midland town; has extensive foundry, 
fitting and turning shops, patterns, &., and quantity 
of orders in cor Premises may be had on lease if 
desired.—Address, D 13, Offices of ENGINEERING. 


Gmall Works to be Sold in the 


West of England, with Railway Sidings on to 
the Midland Railway, close to an important yee . 
suitable for railway wagon building or a 
cycle or other light manufacture.—Apply, R. 
RADFORD, Oonsulting Engineer, 15, St. pee 
Row, Sheffield. C 53 


reble-geared Surfacing and 
BORING LATHE, second hand, FOR SALE; 

8 ft. diameter face-plate, gap bed 22 ft. long, com- 
= | pound rest, extension plate for surfacing, two boring 
rs with carriages and heads. Price £95, free on 
rails, Burton-on-Trent.—Apply, THORNEWILL anp 
WARHAM, Engineers, Burton-on-Trent. D 166 


Nev Punching and Shearing 


MACHINE, ge —e Lever, to punch 1} in. 
through 1 in. iron, 30 , to shear 1 in. iron 24 in. 
& p, FOR SALE. » PASTEL BROOK, maa 

1 


0., Lrp., Sheffield. 
One New Steam 

















RF Sale 
, PUMP, by the Knowles Steam Pump Works, 


New York. 

One Double-ram CAMERON-TYPE PUMP, 12 in. 
cylinders, 8 in. ram, 10 in. stroke ; equal to new. 

For prices ‘and particulars, apply to 8S. T. 
OROASDELL, Workington. D 197 


er Sale, 600 to 800 tons New 


F.-B, STEEL RAILS, 63 Ib. per yard, fishplates, 
bolts and spikes ; 10 pairs "Points and Crossings com- 
plete ; have been laid down, but never used. 

One New Baldwin’s ope 18 in. cylinders, 
18 in. stroke, 8 ft. 6in. ga 

One TRANSIT THEODOLITE and LEVEL, by C. L. 
Burger & Sons, Boston, U.S.A,, cost £85, never been 
used, oan sell at a great reduction to immediate 
purchase’ 

Eight New WAGONS, 8 ft. 6 in, gauge, by Rhodes, 
Ourry & Co., Amherst, Nova Scotia. 

For prices and ‘particulars apply to S. T. 
OROASDELL, Workington. D 196 


or Sale, Two Beam Engines 


in working lin’ high- pressure cylinder 12§ in. 
diam., length of stroke 24 in.; low-pressure cylinder 
20} in. diam., length of stroke 36in. Riggers on 
crank shaft for driving separate series of shafting ; 
clutches and 9 in. double bands complete; steam 
ressure 50 Ib. per somes ¢ inch. Makers, Messrs. 
ton, Anderson & Co. ndon. These engines can 
be seen at work and further toe obtained from 
Mesars. W. CLOWES & SONS, Limtrep, Duke Street, 
Stamford Street, London 
Also for Sale, One HORIZONTAL ENGINE, by 
Shanks & Co., London ; 8in, steam cylinder, 18 i in, 
stroke, working at 50 Ib. pressure ; and one DYNAMO, 
by Mather & Platt, for 75 16-C.P. lamps, 47 volts, in 
good condition. ie to Messrs. WM. CLOWES 
AND SONS, L1p., as a i> DIS 


es Sale, the following Plant 


which was put in less than 2} a ago, and 
has to be taken out entirely owing to bei ‘ing cepticed 
with larger Plant; the whole of the Plant is by 
Messrs. Davey, Paxman & Co., and can seen 
running at the Works any time by appointment ; 
delivery will be made early in October : 

12HP. Nominal Compound Horizontal “ “*Oolchester” 
Engine, with indicating tackle complete. 

12 HP. Nominal High re 0.-type Boiler, 
for working pressure 140 1b. ; Worthington Pump and 
Injector ; Berryman’s Feed-water Heater. Complete 
as - resent re. 

P. Nominal High-pressure Loco. Boiler, per 
140 Ot. working — with Injector. This Boiler 
is less “_ — years 0) 

Apply, T ORITTALL MANUFACTURING ieee “1 

Lrp., Manor Works, Braintree, Essex. 








kes Sale :— 

18 RADIAL DRILLS. 

Seven PILLAR DRILLS. 

Eight LATHES, 7 in. to 14 _ centres. 


3 in. SOREWING MAOHIN 
Four PLANING MAOHINES, 2 ft. to 3 ft. square. 


i Two HOT IRON SAWS. 


PIPE-CHASING LATHE. 

10 in. to 12 in. stroke SHAPING MACHINE. 

Several SINGLE-ENDED PUNCHING and SHEAR- 
ING MACHINES. 

Second-hand MILLING MACHINE. 

FURNACE MOUTH DRILL. 

Also one HORIZONTAL ENGINE, 10 in. cylinder, 
16 in. stroke, cut-off motion and sight lubricator, 
with heater and copper coil. 

One HORIZONTAL ENGINE, 12 in. cylinder, 24 in. 
stroke, on astlar stone. 

Also one VERTICAL BOILER, 12 ft. high by 4 ft. 
diameter, three cross tubes, complete with steam 
and water gauge and safety valve. 

Both the above Engines and Boiler can be seen 


working. 
RKUSHWORTH & OO., Sowerby Bridge. D119 


eady for Instant Delivery, 


NEW SHIPBUILDERS’, BOILER MAKERS’ 
and BRIDGE BUILDERS’ TOOLS as under :— 
Several New Combined Punching g, Shearing and Angle- 

_ Cutting Machines, “Lever” and ‘Eccentric” 
, to punch and shear qin., Lin., 1jin., and 

n. plates, deep gaps, either engine or belt 

driven ; with or without cranes. 

—— New 1 in. and 1} in. Double-ended ‘“‘ Lever” 

Punching Machines, belt driven, with or 
TRhout cranes. 

Several New Powerful Plate-edge Planing Machines, 
oom s plates 20 ft., 22 ft. 6 in., 26 ft., 30 tt., and 

long. 

Two sets New improved Plate-bending Rolls, 10 ft. 6in. 
long, with hinged frames for bending complete 
circles. 

Two Powerful Combined Beam-bending, Horizontal 
Punching, and Angle-iron Cutting Machines. 

Two sets Plate-flattening Rolls, 6 ft. wide. 

Several Single Standard Steam Hammers, “‘ Rigby” 
type, cylinders 9 in. and 13 in. diameter respec- 


tively. 
8755 
We 





Full > agg on application to 
JOHN H. RIDDEL, 40, St. Enoch Square, G 


F° Sale :— 
agp pias CONDENSING ENGINE, 22} in. 
, 36 in. stroke. 
Powertil VERTIOAL ENGINE, 30 i me inverted cyl., 
4 ft. stroke, with reversing motio: 
8 HP. ve yew SEMI- PORTABLE UNDERTYPE 


(by Robey 
HORI. TAN DEM CONDENSING ENGINE, 30 in. cyl., 
48 in. stroke, oo governors. 
Pair 10} in. HORI. ENGINE, 18 in. stroke. 
= a ~ < heumatne: 24in. cyl., 30in. air cyl., 
4 in. stro! 
Five 20 HP. on GAS ENGINES. 
es geared BORING and FACING LATHE, with 
4 ft. 3 in. face-plate. [6 in., swing 5 ft. 7 ~ 





For Sale :— 


Horizontal PUMPING ENGINES, for 750 Ib. 


linder 10 in. b; 
Hiddleton. cy: y 12 in; makers, 


DUPLEX PUMPS, cylinders 28 in. by 18 i 
eek a 3} ao for rieldie Pia one ton oe Ate. 
BELT PUMPS, "yoo-theaer, 1} in.'by 4 in. 
GAS ENGINE, to 16 HP. Nominal ; good order. 
FIELDING & PLATT, Lap., Gloucester. D 184 


Machine Tools in Progress 


(Some Nearly READY FOR DELIVERY). 


le-ended PUNOHING and SHEARING MA.. 
y renee | hand and belt power, double geared, 
disengaging motion to punch, skewed shears. 
Two kam in., _ 10 in. 
Three f in., g ps 13 in. 
One  in., pn rie in, and 14 in. 


One Set 7-ft. PLATE BENDING ROLLS, top roller- 
10 in. diameter, bottom rollers 9 in. diameter, 
double geared, belt driven, one cheek to swing- 
round. 

One 5-ft. PLATE STRAIGHTENING MACHINE with, 
seven rollers, 8 in. dia., double geared, belt driven 





- 


BERTRAMS LIMITED, Millwrights and Enginecrs, 
Manufacturers of Machine Tools for Shipbuilders, 
Boilermakers and Constructional Iron Workers, 
St. Katherine’s Works, Sciennes, Edinburgh. 
Teles.: ‘‘ Bertram, Edinburgh” ; “ Bertram, London, 
National Telephone : No. 645, Edinburgh. 3764 

London Telephone: No. 699, Westminster. 








AUCTION SALES. 
WOODCHESTER, near STROUD, GLOUCESTER- 
: SHIRE. Messrs. 


Fuller, Horsey, Sons & Cassell 


will ( (ees poeenny sold as a whole) OFFER. 
for SALE by AUCTION, in Five Lots, on the Premises 
on TUESDAY, JULY 24, at Eleven o’clock precisely, the 
Valuable FREEHOLD PROPERTY known as 

The Southfields and Churches Woollen Mills, 
situate within 2 miles of Stroud, and containing an 
area of about 10} acres, upon which are erected Mill 
Buildings, Engine and Boiler Houses, Proprietor’s or 
Manager’s House, &. At the same time and place- 
will be offered in lots, in detail, the 
PLANT and MACHINERY, 


including a Steam Boiler, Beam Engine, 14 Carding 
En nes, eight eo 4 = Cleaning Machines, 
Willey’s and Dustin —— ines, Grating. Balling and 
Spooling Machines, Thread Condenser, Fire Mules, 
two Doubling Frames, Warping Mills, 18 Power Looms, 
Size Mixing and Sizing Machines, Brushing Machines, 
four Fuller’s Hydro-extractors, Dye Copper and Backs 
Tentering Machine, Hydraulic Press and Pumps, 
Engine, Boiler and other Effects.—May be viewed by 
orders, and particularsof the Property and Catalogues 
of the Machinery had of Messrs. i Fox & Hiaarnsoy,. 
Solicitors, 7, Great St. Thomas Apostle, Queen Street, 
London, 0. ; of Messrs. WiINTERBOTHAM & Sons, 
Solicitors, Stroud ; and of FULLER, HORSEY, SONS- 

anv CASSELL, Auctioneers, 11, Billiter Square, oa 

1 








TO ENGINEERS, IRONFOUNDERS AND OTHERS. 


OLD-ESTABLISHED IRON & BRASS ‘FOUNDRIES 
on the Thames, at Battersea. Messrs. 


Fuller, Horsey, Sons & Cassell 


are instructed by A. Ransome & Co. (Limited) 
(who are removing to the more extensive works and 
factories recently erected at Newark-on-Trent) to 
SELL by AUCTION, in One Lot, at the Mart, Token- 
house Yard, E.C., on THURSDAY, JULY 26th, at One 
o’clock precisely, the valuable long 
LEASEHOLD IRON FOUNDRY 

known as Battersea Foundry, Wellington Road, 8.W. 
The works are situate on the River Thames, with a 
frontage thereto of 242 ft., a return water frontage to 
Ransome’s Dock of 365 ft., and occupy a total ground 
area of about 7500 square yards, the greater portion of 
which is covered with substantial, lofty, well-lighted 
brick buildings. The wharf is retained by a substantial 
brick wall, -_ ving a depth of water of about 10 ft. at 
high tide. Held under two leases for terms having 
about 614 years unexpired, at a ground rent of £475 
per annum.—May be viewed by orders, and _Fo 
ticulars, with Pian and Conditions of Sale, had of 

Messrs. oo pags BUCKLE and GoopMaN, Solicitors, 
5, ions, Lane, E.0., and of Messrs, FULLER, 
= SONS and CASSELL, 11, Billiter a 





FAOE-PLATE LATHE, take in 
Treble-geared 19 in. centre ROLL-TURNIN G LATHE, 
between =e 9 ft. 6 
a oe post free. 
Machinery let es = ~ or sold on purchase hire. 
TH W. WARD, 
ALBION ened, SHEFFIELD. 
Telegraphic Address: ‘‘ Forward, Sheffield.” 


ew Machine Tools, Ready 


for DELIVERY and in progress for quick 

delivery :— 

Three LATHES, 8} in., 10 in., 
12 ft. and 14 ft. beds. 

Four PLANING MACHINES, 30 in. to 3 ft. 6 in. wide, 
2 ft. 6 in. to 8 ft. lon ng 

Three SHAPING MACH —) 7 in. to 14in. stroke, 
3ft., 4 ft., and 6 ft. bed 

Three SLOTTING MACHINES, 7 in. to Sin., and 12 in. 
to 14 in. stroke. 

Three SOREWING MACHINES, 1 in,, 14 in. and 2 in., 
with patent release motion 

Two 30 in. Double-geared PILLAR DRILLING MA- 


CHINES, 

Six heed, 6 in. RADIAL DRILLING MACHINES, with 
elevati 

Six 4 ft. HADIat DRILLING MACHINES, with 


elevat: 
Three 5 tt. rADIAL DRILLING MACHINES, with 
— - ft. SPECIAL DRILLING MACHINES, with 


elevating 
One 6 7 fh BADIALD DRILLING MACHINE with tapping 
motio 
Send for prices, illustrations, and particulars— 
G. F. SMITH, Lr.; 
Paragon Ironworks, Halifax. D129 





and 14} in. centres, 





Telegraphic Address :—“' Radial, Halifax.” 


In Liqupation.—Re HARRINGTON’S PATENTS, LD 
By Order of the Receiver. Ryde, Isle of Wight. 


IMPORTANT SALE of VALUABLE PATENTS for 
Improvements in Castors and Castor Bowls ; also 
J ie MACHINERY, PLANT and STOCK- IN- 


Mess . Wallis, Riddett & Co. 


have received instructions from the Receiver 
tu SELL by AUCTION on the Premises, St. James” 
Place, Ryde, on Friway, Juty 13th, 1900, at One o'clock 
nenebuclie, FOUR VALUABLE PATENTS for im- 
provements in Castors and Castor Bowls; also the 
costly modern MACHINERY and PLANT, by Messrs. 
Barker & Co., Taylor & Challen, George Welbes 
Cunliffe & Croom, Pfeil & Co., and others, an 
including a nearly new Gas Engine (Lanchester’s 
Patent, No. 694 LX), and a patent gas-bag ; five large 
Stamping a (power and hand), with stamping 
blocks, &c., and three smaller ditto ; small Engineer: S 
Turning Lathe, with overhead motion ; a valuable 
~ Lathe, with overhead motion, foot appliance, 
s, &c.; three capital Drilling Machines (power 
see *hand); eight power Polishing Lathes, Boris 
Turning-up a Setting Machines, a Brassfinishers 
Lathe, Emery-grinding and Spring-bending Machines, 
Weighing Machine, Guillotine Table, &; the Stoc 
in-Trade of Turn-wheel and_Single- wheel Casters 
a large quantity of Porcelain Castor Wheels and pa 
ot Castors, Engineers’ Tools, box of W hitworth’s 
Stocks and Dies, Forge and Grindstone, a quantity o 
Phosphor Bronze and Valcanised Fibre, and numerous 
other Effects. én 
May be viewed on preceding day Gee Pr, : 
Sale. Catalogues of the Receiver, W. aS 





8, Lothbury, London, E.C.; and of th eAUCTIONE 
Ryde, Sandown and ‘Shanklin. 
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~ AE BLACKWALL 
AALVANIZED IRON 6O., 


LIMITED, 
Offices: Corbet Court, London, E.C. 





MAKERS OF 


GALVANIZED CORRUGATED 
PLAIN SHEETS. 


IRON ROOFS AND BUILDINGS. 
JOISTS AND GIRDERS. 
FIREPROOF DOORS. 


NORTON’S PATENT SEWER 
VENTILATING COLUMNS. 


CONSTRUCTIONAL IRONWORK. 
GENERAL SMITHS’ WORK. 
8759 
TANKS AND CISTERNS. 


TursDAY, WEDNESDAY and "> 8rd, 4th and 5th 


JULY, 190 
INPOR SAE PIECEMEAL SALE OF ENGINEERING 
, TOOLS AND EFFECTS. 
TO ENGINEERS, BARGE AND TUG BUILDERS, 
BOILERMAKERS AND OTHERS. 
GRAY’S ENGINEERING WORKS, Grays, Essex, 


Wieatley Kirk, Price & Co. 


are instructed by Messrs. CLARK & STANDFIELD 
(who are relinquishing the manufacturing part of their 
business), to SELL by PUBLIC AUCTION, on the 
Works Premises, in the Lots of the Catalogue, on 
TuEsDAY, WEDNESDAY and THuRsDAY, 3rd, 4th and 5th 
Juuy, 1900, = each day at Ten for Eleveri 


o'clock a 

E CONTENTS OF THE WORKS, 
as per Catalogue, which will include set of Six-throw 
Hydraulic Pumps and Accumulators; No. 2 Root’s 
Blower ; Bolt-Screwing Machine, din. to lin. ; ; Planing 
Machine, 4ft. by 2 ft. by 2 ft. ; Circular Saw for cold 
iron ; two sets Plate- -Bending Rolls, 9 ft. and 10 ft. 
6 in. wide; Plate Edge Planer to plane 16 ft. ; ge ve 
Plate- Straightening Rolls, 6 ft. wide ; ves. Mh 
Bench ; 14 ft. swing arm Drilling and Counters: Go ws 
Machine; Slot Drilling Machine ; 24 in. stroke Shaping 





and 8in. stroke Slotting Machines ; three Vertical | Tele. 


Drilling Machines; 4 ft. 6 in. arm Radial Drill, nine 
Punching and Shearing Machines for } in. through 
din., and 1}in. through 1} in. at 7in. to 48 in. from 
edge of plate, by Cameron ; Sharpe, Stewart & Co.; 
Smith, Beacock & Tannett ; Kendall & Gent, and other 
well-known makers ; five Slide, Surfacing and Screw- 
cutting Lathes, 6 in. to 12 in. centres, on beds 5 ft. to 
35 ft. long; one 3-ton and two 2-ton Loco. Cranes; 
three Hand Travelling Cranes; Steam Pile Engine ; 
25 8-ton Trollies, 4 ft. 8} in. gauge ; Locomotive, 6 in. 
cylinders, 4 ft. 8} in. gauge; “Glyde” Water-tube 
Steam Boiler, with 820 square feet of heating surface; 
20 HP. Portable Engine, with double cylinders, 103 in. 
dia., 15 in. stroke; pair of Vertical High-pressure 
Launch Engines, cylinders 13 in. dia., 16 in. stroke, 
by Young & Sons, Blackwall. 

The LOOSE TOOLS and UTENSILS for several 
hundred hands, the New and Miscellaneous Stores, 
consisting of Bars, Bolts, Rivets, Timber, &., and 
other Effects as set forth in detailed catalogue. The 
whole may be viewed on Monday, 2nd July, 1900, and 
mornings of Sale. Oatalogues (6d. each) may be 
obtained on application at the Works, or to Messrs. 
Hatren & AspLin, Solicitors, Bank Buildings, Grays, 
Essex ; or to the ‘AUCTIONEERS, 49, Queen Victoria 
Street, London, E.C., and Albert Square, Manchester. 
Telegrams: ‘‘ Indices, London.” Telephone: No. 
5077, Bank. D 206 





VALUABLE LEASEHOLD PREMISES IN 
WARRINGTON. 
To be SOLD by AUOTION, by Messrs. 
[[‘homas Sutton & Sons, at 


the Lion Hotel, Bridge Street, Warrington, on 
Wepnespay, the 4th day of Juny, 1900, at Four for 
Five o’clock in the afternoon prompt, subject to 
Conditions of Sale to be then and there produced :— 
All those Desirable and Spacious WORKS situate in 
and having a frontage of 65 yards to Thynne Street, 
Wi arrington, in the County of Laucaster, lately in the 
occupation of Messrs. FietouerR, RussELL & Co., 
Limited, Gas Apparatus Manufacturers and Artistic 
Tronfound tM , Warrington and London. 

The Property is beld under three separate Under- 
leases for the several terms of 990 years, 990 years, 
and 987 years from the 29th day of September, 1881, 
the 29th day of September, 1881, and the 29th day of 
September, 1884, respectively, and is subject to three 
several yearly ground rents of £22 5s. 7d., £31 17s. 1id., 
and £46 8s., or in the whole £100 lls. éd. 

The Premises are very ¢ and t 
and comprise a series of Departments, which are > well 
zal and cover an area of 5075 square yards or there- 

outs. 

The above Works are situate within two minutes 
walk from the London and North-Western Railway 
Station (Bank Quay), and the Goods Siding of this 
Station is within one minute’s walk. 








The Works could be adapted for Engineering Works, 
Cycle Works, Brass Foundry, Cabinet Works, Builders’ 
Works, or for Belting Manufactory. 

The ‘Covenants in the Underioibes are the usual 
ones, with the exception of mines and minerals, and 
power of working and getting the same by under- 
ground operations, 

Immediate possession can be obtained. 

For further partion arg pi plan, and _ to view, apply to 
the AUCTIONEERS, Legh Street, Warrington ; or to 
Messrs, Davies & ForsHAW, Solicitors, 42, Sankey 
Street, Warrington, Vendors’ Solicitors. C 995 





FILTRATION of WATER SUPPLIES. 





SAND FILTERS on the FISCHER SYSTEM. 


Installations on the FISCHER SAND PLATE FILTER SYSTEM only occupy ONE- 
EIGHTH of the Space required by ordinary Sand Filters, thus enabling Filter Beds 
to be covered at moderate cost. 


Reduction in First Cost and Annual Working Expenses. 





A reliable and economical method of filtering Water Supplies for 
PUBLIC INSTITUTIONS, BREWERIES, FACTORIES, MANSIONS, 
FEED WATER for BOILERS, &c., &c. 





Estimates and Plans on Application to 


HUGHES & 


LANCASTER, 


47, VICTORIA STREET, LONDON, S.W. = «= 


Contractors for Sewerage and Water Supply Works, 








seledrams 


“ACCOUPLE” 
E LEEOS. 














a TS 
MISCELLANEOUS. 


CARTOONS, DIAGRAMS, 
And VERY LARGE MAPS (any size), for 
Parliamentar: 7 Committees, Public Meetings, &c. 


Rt. Cook & Hammond, 


ee in eae 1860, 
LITH a 


2 bey 5, TOTHILL ‘STREET, W 
**Carteons, London.” 





STER. 
‘Tel. No. 185, Westminster. 





Steam Launches. 253)°%tmve 


Kiaward Hayes, srony stRATFORD 


SMALL TUGS and LAUNOHES in IRON and 
STEEL. Machinery constructed for boats built abroad. 
Simple or Compound. London Office: 12, Great St. 
Helen’s, E.C. See Illustrated Advt. each month. 2174 


Drarings, Plans, Tracings, 

&c., executed with Accuracy and Despatch, on 

moderate terms, by MESSER and THORP , Mecha- 

nical and General Draughtsmen, 8, Quality Court, 

Chancery Lane, W.C. Od 506 
M. & T. are thoroughly practical Engineers. 








rawings, Tracings, inspect |" 
TIONS of MACHINERY, 
ab moderate terms.—THOS. 8. RIOK, M. L. Mech. E., 
60, Watling Street, London, E.O. 40; 
Telegrams, “Ricto, London.” Telephone No. 497, Bank, 


HAULING-UP SLIP MACHINERY. 


? 
Dx & Summers’ Non-Fleet- 
ING WIRE ROPE MACHINERY is the best, 
cheapest and most expeditious in working and is being 
adopted everywhere. 
Prices and particulars on application. 
DAY, SUMMERS & CO., Engineers and pram 
Southampton. 047 








IF YOU REQUIRE 


igh-class Hose Pipes for 
Immediate Delivery, write or call ae 
MERRYWEATHER & SONS, 63, Long Acre, 0. 
Ask for New Illustrated Price ‘Lists to be sent periodi- 
cally as issued. Merryweather & Sons are the largest 
makers of high-class Suction and Delivery Hose in 
the World. 3585 


100 Machine Tools, comprising 


Lathes, Drills,Planers, Shapers, Engines, 
ready.—For list spply, 





Steam Hammers, &., now 
SOOTT BROS., Halifax. 


[sintegrating and Screening 
MACHINERY. 

Newest Macuinss. Best Resvits. 2276 

THE HARDY PATENT PICK O0., Lp., Sheffield. 


y : the Helical Centrifugal Pumps 
(Wade & Cherry's Patent).— Manufacturers 

and Patentees, JOHN CHERRY &SONS, Pump Works, 

Beverley, Yorkshire. Tele. Address: “Ohenry, Beverley.” 


Bradiord's High-class Ma- 


OHINERY OILS and OYLINDER 

oe fone fir big ken of ved Aer menor 
an y Layee 

rr BRADFORD & SONS, 

Telegraphic addrese, ‘‘ Lubricants.” Agents 




















(F438 and Oil Engines. 
“THE GLOBE” has no equal. 
All sizes from 1 to 100 B.HP. in stock or progress. 
Prices and particulars from makers,  § °3939 
POLLOCK, WHYTE & WADDEL, Johnstone, N.B. 


Tue Guascow ROLLING Stock AND PLANT WoRES. 


Ht, Nelson & Co., Lid., 


LDERS OF RAILWAY OARRIAG 
WAGONS, TRAMWAY OARS and LIGHT RAILWA 
ROLLING STOCK OF EVERY DESCRIPTION. 
Makers of WHEELS and Axis, RAtnbway PLANT, 
Foretes, Smirh Work, IRON AND Brass Oastines. 
Registered Office and Works :—Motherwell. 
lasgow Office : 160, Hope Street. 
London Office: 14, Leadeahall Street, E.O. 


([heAshbury Railwa By Carriage 


AND IRON COMPANY 
nshaw, Manchester. 
MANUFA ERS of RAILWAY CARRIAGES, 

WAGONS, and TRAMWAY OARS. Also Oars for Elec: 
— = Light Railways, Railway Ironwork, Oai 

‘on Wheels, Mansell’s Wood Centred Whee! 
Hydres ic Pressed Wrought-iron Wheels, Iron Roofing 
pectgoweess Turntables, Fh pe f Columns, Dalides! 


and © 
Wagons built for Oash, or for deferred ro 
Wagons Office : 7 Victoria Street, 8. wl Od 


P & W. MacLellan, Limited, 
@ OLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF BEVERY DESCRIPTION, 

RAILWAY IRONWORE, BRIDGES, ROOFING, &c. 

Ohief Offices: 129, Trongate, Guaseow. 8547 

Registered Office : 8, Gt. Winchester 8t., London, E.O. 


R ¥. Pickering & Co., Ltd. 
’ (Established 1864), 


BUILDERSof RAILWAY CARRIAGES, WAGONS, &o. 


Makers of CARRIAGE and WAGON WHEELS and 
AXLES, and all classes of RAILWAY IRONWORK. 


RAILWAY WAGONS for HIRE. 8434 


Chief Works and Offices: WISHAW, near GLASGOW, 
London Office: 8, Vicrorta St., WaaTminsTar, 8.W. 


he Midland Ry. Carriage 


AND WAGON COMP. jp mond 
Manufacturers of RAILWAY CARRIAGES, TRAM. 
CARS, WAGONS, and RAILWAY IRONWORK of 
every description. Wagons built La! Cash, Deferred 
Payment, or Hire. E. JAOKSON, Secretary. 

ef Offices : MIDLAND Worss, BIRMINGHAM. 
euch Works : Asszy Works, SHREWSBURY. Od 5667 
London Office: Surrotx Hovss, Laurence Pountyzy Huu. 


[ihe Metropolitan Railwa 


OARRIAGE & WAGON COMPANY, ag nn 
prem f Works, Birmingham, Successors to 

JossrH Wricut and Sons, Manufacturers of Haltwoy 
Oo Tramway Oars, Wagons, and Railway 
Ironwork ‘ot every description. 

RAILWAY OARBL TAGES and WAGONS built Se 
CASH, ‘or upon DEFERRED PAYMENTS 
TENDING over a SERIES of YEARS. 

A large number of COAL, IRONSTONE, BALLAST, 
and other WAGONS to LET on HIRE. 

Manufactory and Ohief Office—Sautusy Works, 
BIRMINGHAM. 


Branch Wagon Works—Great EAsTsry err 
PsrsRBOROUGH, 





























iRONFOUNDERS- 


STRAWROPE mx CORES 


At SHORTEST NOTIOE. 


R. STEENBERG & SON, 


NEWCASTLE-ON-TYNE. 


MODELS & SMALL MACHINERY 


Of every Descrtaeee for PATENTEES and INVENTORS 
made to drawing, either full size or to scale. 


Best Workmanship Gunantord Estimates Free. 


LUCAS DAVIES ‘Experimental Engineers 


67, Farringdon Road, LONDON. 3051 


C. Otto ee E 
Hamburg. » pant® 
















for high speed ; 8607 


peat half-eross ; cone pulleys, &e. | 
HUGH SMITH & CO., 


Possil Engine Works, GLASGOW. 


MACHINE TOOLS 


For Shipbuilders & Boilermakers, 


Riveting, Flanging, Drilling, Bending, 
and Plate Planing Machines, &c. 
(See Advertisement last week, page 24, ) 2802 


SHANNON 
LETTER 


FILE. =| sormuaz HE STREES, 
LONDON, E.O. 


WATER POWER 


Our New Improved ‘‘HERCULES” 
WF tine is the Best and Cheapest 
ever offered to the Public, 


SPEGIAL PUMPS 


For all purposes and of the highest class, 
APPLY TO—- 


THE TURNBULL ENGINEERING CO., 
18, Blythswood Square, GLASGOW. sos 
AND 39, VICTORIA ST., WESTMINSTER, S.W. 
TOLCH’S CAPITAINE 
OIL 
ENGINES 


/ 1 to 60 HP, 
Sasi oe OlL 
Hi LAUNCHES 
AND 
YACHTS. 
OVER 4000 1M 
DAILY USE. 




















INSTANT REFERENCE TO 
YOUR LETTERS & BILLS. 


wing os. 
THE SHANNON, LTD., 






























vu & SAFE. 


Stationary, Portable, and for Launches, &c, 


TOLCH & CO., ENGINEERS, 
THE BOATYARD, FULHAM, LONDON, 8.W. #78 


— Contractors to Her Majesty's Government. —— 










J.H.HEATHMAN’S 
INEXPENSIVE DETACHABLE = 
EXTENDING LADDERS ~— 
DOUBLE AND TREBLE 
FIG.3 
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HEATHMAN’S LADDERS. 
ENDELL STREET, LONDON, W.C. 








Se 


ENGIN EeiInc rye JUNE 29, 1900. 


MARSHALL, SONS & CO. L™ 








OFFICES, SHOW ROOMS AND STORES AT 


-‘Reitanala Ironworks, GREPEEROOS. OP, Marshalls’ Buildings, 79, ar , LONDON, 2.0, | 


Address for Tel 
“ MARSHALLS, GAINSBORO’.” 


Telephone No. 10, 








2 — 
Congerang Enghes wt with Hartnell’ 2 - ,, Ci. ’ 
; ere } tis Wie 5 - Compound PP en 

y y : ngi nes. 





Illustrated Catalogues (in English 
and Foreign languages), with | 


Current Prices, free on applica. =o 
7 cam Longt Prositedean 


stone vg — SSS Steam Road Rollers, with or without : 
Coupled Compound Engines w m Traction Wagons. Marshall's Patent Scarifier. tion, oateen 
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HAS BY ITS MERITS INTRODUCED ITSELF TO ALMOST EVERY INDUSTRY WHERE 
PUMPS ARE EMPLOYED. _IT HAS MADE ITS USE A NECESSITY FOR 
A_VARIETY OF OPERATIONS. _IT IS, AND ALWAYS HAS BEEN, 
THE MOST ECONOMICAL PUMP OF ITS CLASS. 
REFERENCES FROM ALL PARTS OF THE WORLD. 


For an account of Tests as regards the steam consumption of the Pulsometer " 
fitted with the ‘ Grel” Valve, see Enernzarine, November 10, 1893. 3864 


























GEORGE RUSSELL & CO.., : | 
MOTHERWELL, near GLASGOW, — | ; 
Engineers and Builders of ; 
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IN IRON AND STEEL. The a Penge Os., Leeds, b 


&S. BASSES 


MANCHESTER. 














POWER HAMMERS, STAMPS FOR DIE WORK. 


BAND SAWS ror GOLD METALS... 
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